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A{KXoe
grS>rE’$S>r gmogmBQ>r Ho$ g§J‘ kmnZ VWm {Z¶‘ Ed§ {d{Z¶‘m| ‘| ~VmE JE AZwgma S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ
H|$Ð H$s ñWmnZm {OZ CÔoí¶m| Ho$ {bE hþB© do {ZåZ àH$ma h¢ :

i. {nV¥Ëd {ddmX, Amàdmg Am¡a AñnVmbm| ‘| ZdOmV {eewAm| H$s AXbm-~Xbr O¡go ‘m‘bm| ‘| {ZOr njm|
g{hV {d{dY A{^H$aUm| Ho$ {bE n¶m©á AXm¶Jr na S>rEZE àmo’$mBqbJ Am¡a Cggo g§~§{YV {díbofU H$m
d¡km{ZH$ AZwg§YmZ H$aZm&

ii. AnamY AÝdofU A{^H$aUm| H$mo S>rEZE q’$JaqàqQ>J Am¡a Cggo g§~§{YV {díbofU VWm gw{dYmE§ àXmZ H$aZm&

iii. AnamY AÝdofU Am¡a n[adma ‘m‘bm| ‘| S>rEZE àmo’$mBb {díbofU Am¡a Cggo g§~§{YV VH$ZrH$m| Ho$ gmú¶
g§~§Yr ‘yë¶ H$mo g‘PZo ‘| nw{bg H${‘©¶m|, Ý¶m{¶H$ d¡km{ZH$m|, dH$sbm| VWm Ý¶m¶nm{bH$m H$s ghm¶Vm H$aZm&

iv. AmZwd§{eH$ Aì¶dñWmAm| H$mo g§gy{MV H$aZo hoVw S>rEZE Z¡Xm{ZH$ {d{Y¶m§ {gÕ H$aZm Am¡a Bg àH$ma Ho$ g§gyMZ
Ho$ {bE g§narjmE§ {dH${gV H$aZm&

v. nmXn Am¡a O§Vw H$mo{eH$m ‘mb, H$mo{eH$m bmBZm| Ho$ à‘mUrH$aU Ho$ {bE S>rEZE q’$JaqàqQ>J VH$ZrH$m| H$m
Cn¶moJ H$aZm Am¡a Eogo à¶moOZm| Ho$ {bE Amdí¶H$VmZwgma ZB© g§narjmE§ {dH${gV H$aZm&

vi. S>rEZE q’$JaqàqQ>J VH$ZrH$m| na à{ejU àXmZ H$aZm&

vii. ‘yb ŷV, AZwà¶wº$ AZwg§YmZ Ed§ {dH$mg H$m¶© H$aZm&

viii. Xoe ‘| {M{H$Ëgm g§ñWmAm|, OZ-ñdmñÏ¶ A{^H$aUm| Am¡a CÚmoJ H$mo nam‘eu godmE§ àXmZ H$aZm&

ix. H|$Ð Ho$ CÔoí¶m| go g§JV joÌm| ‘| {dXoer AZwg§YmZ g§ñWmAm| Ed§ à¶moJembmAm| Am¡a AÝ¶ A§Vaamï´>r¶ g§JR>Zm|Ho$
gmW gh¶moJ H$aZm&

x. AZwg§YmZ N>mÌm| H$mo ñZmVH$moÎma Cnm{Y¶m| Ho$ {bE n§OrH¥$V H$a gH$Zo Ho$ à¶moOZ hoVw CƒVa A{YJ‘ Ho$
‘mÝ¶Vm àmá {díd{dÚmb¶m| Ed§ g§ñWmAm| Ho$ gmW g§~§Y ñWm{nV H$aZm&

xi. ^maV gaH$ma, amÁ¶ gaH$mam|, Xoe ‘| pñWV nyd© g§ñWmAm| / Ý¶mgm|, ì¶{º$¶m| Am¡a AÝ¶ J{V{d{Y¶m| Ho$ {bE
A§Vaamï´>r¶ g§JR>Zm| g{hV {dXoer òmoVm| go Am{W©H$ ghm¶Vm àmá H$aZm&

xii. H|$Ð gaH$ma Ho$ nyd© AZw‘moXZ go à{ejU H$m¶©H«$‘m|, d¡km{ZH$ AZwg§YmZ Am¡a AÝ¶ J{V{d{Y¶m| Ho$ {bE
A§Vaamï´>r¶ g§JR>Zm| g{hV {dXoer òmoVm| go Am{W©H$ ghm¶Vm àmá H$aZm&

xiii. H|$Ð H$s J{V{d{Y¶m| H$mo MbmZo Ho$ {bE O¡gm Amdí¶H$ ¶m gw{dYmOZH$ hmo, H$moB© ^r g§n{Îm Mb ¶m AMb
¶m ̂ dZm| Ed§ {Z‘m©Um| H$mo {Z{‘©V H$aZo, gwYma H$aZo, n[ad{V©V H$aZo, {Jam XoZo ¶m ‘aå‘V H$aZo hoVw Cnhma,
H«$¶, {d{Z¶‘, nÅ>m, ^mS>o na boZo ×mam ¶m AÝ¶Wm {H$gr ^r Vah A{O©V H$aZm&

xiv. H|$Ð Ho$ à¶moOZ hoVw, ^maV gaH$ma Am¡a AÝ¶ àmoZmoQ>m|, {d{Z¶‘ nÌm| ¶m AÝ¶ naH«$må¶ {bIVm| H$mo Amh[aV
H$aZm Am¡a ñdrH$ma H$aZm, V¡¶ma H$aZm Am¡a n¥ð>m§{H$V H$aZm, ~Å>m H$aZm Am¡a naH«$m‘U H$aZm&

xv. H|$Ð H$mo gm¢nr JB© {Z{Y¶m| ¶m YZ H$mo {Zdoe H$aZo Ho$ {bE, Eogr à{V ŷ{V¶m| H$mo ImobZo ¶m Eogo VarHo$ go,
Omo {H$ g‘¶-g‘¶ na emgr n[afX ×mam {ZYm©[aV {H$E OmVo h¢, Bg àH$ma Ho$ {Zdoe H$mo {dH«$¶ ¶m njm§VaU
H$aZm&
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xvi. Cº$ g^r CÔoí¶m| ¶m CZ‘| go {H$gr CÔoí¶ H$s àm{á Ho$ {bE g^r Eogo AÝ¶ {d{Ygå‘V H$m¶©, O¡gm Amdí¶H$,
àmg§{JH$ ¶m ghm¶H$ hmo, H$aZm&

xvii. H|$Ð Ho$ CÔoí¶m| H$mo dmñV{dH$ ~ZmZo Ho$ {bE àmo’o$gam|, AÝ¶ g§H$m¶ nXm|, Aä¶mJV AÜ¶oVmd¥{Îm¶m| g{hV
AÜ¶oVmd¥{Îm¶m|, AZwg§YmZ Ed§ g§dJ© nXm|, N>mÌd¥{Îm¶m|§ Am{X H$mo g§ñWm{nV H$aZm&

xviii. H|$Ð Ho$ d¡km{ZH$ Ed§ àm¡Úmo{JH$s¶ H$m¶© Ho$ {bE à¶moJemmbmAm|, H$m¶©embmAm|, ̂ §S>ma, nwñVH$mb¶, H$m¶m©b¶Am¡a
AÝ¶ gw{dYmAm| H$mo ñWm{nV H$aZm&

xix. VH$ZrH$s OmZH$mar H$mo CÚ‘H$Vm©Am| Am¡a CÚmoJm| go àmá ¶m CZH$mo A§VaU H$aZm, Am¡a

xx. noQ>|Q>m|, {S>OmBZm| Ed§ VH$ZrH$s OmZH$mar Omo {H$ H|$Ð ×mam {dH${gV H$s JB© hmo, H$mo n§OrH¥$V H$aZm Am¡a
H|$Ð Ho$ {hV ‘| Eogo noQ>|Q>m| / {S>OmBZm| / VH$ZrH$s OmZH$mar Ho$ {H$gr ^mJ H$mo A§VaU H$aZm&
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{ZXoeH$ H$m g¨Xoe

‘wPo df© 2016 - 17 Ho$ {bE S>rEZE q’$Ja qàqQ>J Ed§
{ZXmZ H|$Ð (grS>rE’$S>r) H$m dm{f©H$ à{VdoXZ àñVwV
H$aVo hþE àgÞVm h¡& `h ~m`moQ>oŠZmo>bm°Or {d^mJ,
^maV gaH$ma Ho$ VhV EH$ ñdm`Îm g¨ñWmZ h¡& g¨ñWmZ
H$s à‘wI J{V{d{Y`m§ Bg àH$ma h¢ : 1. ‘mZd Am¡a
nmXn S>rEZE q’$JaqàqQ>J Am¡a Z¡Xm{ZH$s Ho$ joÌm| ‘|
AmZwd§{eH$ {dH$mam| Ho$ {bE Cƒ JwUdÎmm H$s godmE§
àXmZ H$aZm Ed§ 2. AmYw{ZH$ Ord {dkmZ Ho$ {d{^Þ
joÌm| ‘| ~w{Z`mXr AZwg¨YmZ H$aZm& df© 2016 - 17 Ho$
Xm¡amZ H|$Ð H$s Hw$N> à‘wI CnbpãY`m§ Am¡a AZwg¨YmZ Ho$
{ZîH$f© ZrMo {XE JE h¢, {OZHo$ {ddaU àË òH$ à`moJembm
Ho$ VhV [anmoQ>© ‘| àXmZ {H$E JE h¢&

2016-17 H$s Ad{Y Ho$ Xm¡amZ S>rEZE q’$JaqàqQ>J godm
à`moJembm ‘| bJ^J 140 ‘m‘bo àmá {H$E JE, {OÝh|
Ý`m`nm{bH$m Am¡a H$mZyZ àdV©Z EO|{g`m| Ûmam AJ«o{fV
{H$`m J`m Wm Am¡a S>rEZE Om§M H$aZo dmbm| Zo nyao Xoe H$s
H$mZyZr AXmbVm| ‘| AnZr [anmoQ>© go ~Mmd {H$E h¢&

Z¡Xm{ZH$s à^mJ Ûmam {d{^Þ AmZwd§{eH$ amoJm| Ho$ {bE
bJ^J 5000 amo{J`m| H$mo AmZwd§{eH$ godmE§ àXmZ H$s
JB© h¢& H|$Ð Zo {ZOm‘ {M{H$Ëgm$ {dkmZ g̈ñWmZ, h¡Xam~mX
Ho$ {M{H$Ëgm AmZwd§{eH$s {d^mJ Ho$ gh`moJ go AmZwd§{eH$
Z¡Xm{ZH$ godmE§ àXmZ H$s h¡ Am¡a ̀ h {M{H$Ëgm AmZwd§{eH$s
‘| S>rEZ~r H$m ©̀H«$‘ MbmVm h¡&

~mg‘Vr An{‘lU narjU ‘| O{Q>bVmAm| H$mo {dMma ‘|
boH$a nmXn S>rEZE q’$JaqàqQ>J à^mJ Ûmam ‘mH©$am| H$s
g¨»`m ~‹T>mH$a àmoQ>moH$mob ‘| Am¡a A{YH$ gwYma bmZo Ho$
à`mg {H$E Om aho h¢&

H$mo{eH$m MH«$ {Z`‘Z à`moJembm Ûmam Ama~rnr 2 H$s
à{H«$`m H$mo g‘Pm J`m h¡ {H$ ̀ h {H$g àH$ma EM 3 Ho$
4 {S>‘o{WboeZ ‘| àmoQ>rZ nr 130 H$m M`Z H$aVm h¡ Am¡a
B© 2 E’$ à{V{H«$`m erb OrZm| H$m OrZ [aàoeZ hmoVm h¡&
nwZ:, H$mo{eH$m {d^mOZ ‘| E‘EbEb EM 3 Ho$ 4
{hñQ>moZ ‘o{Wb Q´m§g’$aoO H$s ̂ y{‘H$m H$mo g‘PZo Ho$ {bE
CÝhm|Zo Xem©̀ m h¡ {H$ E‘ Eb Eb/S>ãë¶yS>rAma 5
H$m°åßbo³g> Ûmam VHw©$ {Z‘m©U Am¡a JwUgyÌ H$m H§$J«oeZ
{Z`{‘V hmoVm h¡&

AmpÊdH$ Am|H$mobm°Or à`moJembm Zo ñd¡‘g H$m{g©Zmo‘m
Ho$ {bE CpËn[adVu nr 53 Ho$ ZE g¨JV AZwboIZ bú`m|
H$s nhMmZ H$s h¡ Am¡a BZH$m gË`mnZ {H$`m h¡& BZHo$

H$m ©̀ ‘| S>ãë¶yEZQ>r- bme` Ho$ H¢$ga ‘| H¡$pëe`‘ Am`Z/
EZE’$EQ>r {g¾qbJ H$m gwPmd {‘bVm h¡&

H$mo{eH$m {g¾qbJ à`moJembm Ûmam àX{e©V {H$`m J`m h¡
{H$ AmB©nr 6 Ho$ 1 Ûmam H$mo{eH$m gVh Ho$ A{V[aº$
H$mo{eH$s` ‘o{Q´Šg H$m {Z`‘Z Bg àH$ma hmoVm h¡ AmB©nr
6 Ho$ 1 ‘| H¢$ga H$mo{eH$m H$s H$‘r H$m ôXZ KQ> OmVm
h¡ Am¡a AmB©nr 6 Ho$ 1 H$s H$‘r dmbo Myhm| ‘| ôXH$
H$m{g©Zmo‘m Ho$ {dH$mg H$m à{VamoY hmoVm h¡& Bg g‘yh
Ûmam ̀ h ̂ r XoIm J`m h¡ {H$ AmB© nr 6 Ho$ 1 Zm°H$ AmCQ>
Myhm| ‘| b§~o ñn‘}{Q>S> ‘| S>rEZE H$m g¨KZZ {d’$b ahVm
h¡ Am¡a gmo‘o{Q>H$ {hñQ>moBZ H$s CnpñW{V àX{e©V hmoVr
h¡& dV©‘mZ ‘| do BZ {d{dY H$mo{eH$s` Am¡a eara {H«$̀ mË‘H$
H$m`m] ‘| AmB©nr 6 Ho$ 1 Am¡a AmB©nr 7 H$s ŷ{‘H$m H$s
{dñV¥V AmpÊdH$ g‘P H$s {Xem ‘| H$m ©̀aV h¢&

H«$mo‘o{Q>Z Ord {dkmZ Am¡a E{nOoZo{Q>Šg à`moJembm Ûmam
ImoOm J`m h¡ {H$ Eg. nmoå~o Ho$ {gaQw>BZ EMEgQ>r 4 H$m
{Z`‘Z `y{~{¹${Q>Z bmBJoO Ûmam S>rEZE j{V H$s
à{V{H«$`m ñdê$n EggrE’$ ‘mpÜ`V àmo{Q>`mobmB{gg ‘|
hmoVm h¡& `h à`moJembm dV©‘mZ ‘| S>rEZE j{V na
EMEgQ>r 4 Ho$ {dIÊS>Z Ho$ {g¾qbJ ‘| Om§M q~Xw
H$mBZog H$s ŷ{‘H$m H$m AÜ``Z Am¡a Bg {dIÊS>>Z Ho$
‘hËd H$m {ZYm©aU H$a ahr h¡&

A{^H$bZmË‘H$ Ord {dkmZ à`moJembm ‘| H«$‘ Ho$
{~J‹S>Zo dmbo {hñgm| H$mo ì`mdpñWV H$aZo Ho$ {bE EH$
ZE à{VñWmnZ ñH$moo[aJ̈ ‘o{QŠ́g H$s JUZm H$s JB© h¡ Am¡a
BgHo$ {ZînmXZ H$m ‘yë`m§H$Z {H$`m Om ahm h¡& EH$ ZB©
EgdrE‘ AmYm[aV {d{Y H$m {dH$mg {H$`m J`m Am¡a
àmoQ>rZm| Ho$ {~JS>o hþE {hñgm|$ ‘| {‘gg|g CËn[adV©Zm| Ho$
H$m`m©Ë‘H$ à^md H$m AZw‘mZ bJmZo Ho$ {bE Bgo naIm
J`m& S>mo‘oZ na E‘S>r {g‘wboeZ Ho$ gmW {~J‹S>o hþE H«$‘
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Ho$ {hñgm| g{hV AmJo ~‹T>Zo dmbo amoJ ‘| CËn[adV©Z hmoZo
go nVm Mbm {H$ Bg {hñgo ‘| CËn[adV©Z Ho$ H$maU BZH$s
Am§V[aH$ A{^{dÝ`mg {df‘ OZH$Vm Zï> hmo JB© h¡&

H$dH$ amoJmUw OZZ à`moJembm Ûmam nhbr ~ma `h
àX{e©V {H$`m J`m h¡ {H$ amoJ OZH$ H$dH$ H¢${S>S>m
½bm~«oS>m ‘| ’$m°ñ’$moH$BZmo{gQ>mBS> 3 - H$mBZog (nr AmB©
3 Ho$) H$mo{eH$m Ho$ Am`aZ hmo{‘`moñQ>o{gg Am¡a aoQ´moJ«oS>
Q́¡{’$qH$J H$m aIaImd Cƒ Am`aZ n`m©daU n[apñW{V`m|
‘| H$aZo Ho$ {bE ‘hËdnyU© h¡ {Og‘| ßbmÁ‘m {P„r$ go
Am`aZ Ûmam grOrE’$Q>rAma 1 {ZH$bVm h¡& n[aUm‘m| go
gwPmd {‘bVm h¡ {H$ Am`aZ H$s H$‘r Am¡a Am`aZ H$s
n`m©á pñW{V XmoZm| ‘| gr. ½bm~«oQ>m H$mo{eH$mAm| H$s CÎma
Or{dVm H$m o grOrdrnrEg 34 ‘mpÜ`V Am`aZ
hmo{‘`moñQ>o{gg Ûmam ~‹T>mdm {X`m OmVm h¡&

ñVZYmar AmZwd§{eH$s à`moJembm Ûmam àX{e©V {H$`m
J`m h¡ {H$ Zm{^H$s` [aàmoJ«moq‘J Ho$ B’o$ŠQ>a O¡go S>rEZE
Am¡a ‘o{Wb Q´m§g’$aoO Am¡a {hñQ>moZ ‘mo{S>’$m`a n`m©daU
VWm AmZwd§{eH$ gyMZm Ho$ ~rM EH$ ‘hËdnyU© ñWmZ
aIVo h¢& BZHo$ H$m ©̀ go H$m{g©Zmo OoZo{gg Am¡a {dH$mg ‘|
S>rEZE ‘o{Wb Q´m§g’$aog S>rEZE‘Q>r 31 Am¡a S>rEZE‘Q>r
2 H$s ŷ{‘H$m H$mo g‘Pm J`m h¡&

AmpÊdH$ H$mo{eH$m Ord {dkmZ à`moJembm Ûmam [anmoQ>©
{H$`m J`m h¡ {H$ nrnrB© 2 Zm{^H$ ‘| ỳHo$[a`mo{Q>H$
AZwboIZ H$maH$ H$mo Q́m§gbmoHo$Q> H$aVm h¡ Am¡a AmB©EZAmoEg
Ho$ AnñQ´r‘ {d{Z`m‘H$ H«$‘ go Ow‹S>H$a AmB©EZAmoEg H$s
A{^ì`{º$ H$m g¨X‘Z H$aVm h¡& `h OmZH$mar E‘.
Q>çy~aHw$bmo{gg H$s ‘oO~mZ - amoJmUw A§V: {H«$`m Am¡a
amoJ OZH$ à{H«$`m H$mo g‘PZo ‘| ghm`Vm Xo gH$Vr h¡&
gmW hr B©EgEQ>r-6 : ~rQ>m 2 E‘ H$åßboŠgoeZ Ho$
ì`mnH$ bmjUrH$aU H$mo ^r AÜ``Z ‘| g‘Pm J`m h¡&

aoe‘ H$sQ> AmZwd§{eH$s Am¡a OrZmo{‘H$s CËH¥$ï>Vm H|$Ð
Ûmam ~m°på~Šg$ ‘moar Ho$ qbJ dmbo ^«yU MaUm| Ho$
Q´m§g{H«$ßQ>mo‘ {dûcofU na H$m ©̀ {H$`m J`m Am¡a Bg‘|
qbJ {ZYm©aU VWm AdH$bZ ‘| em{‘b OrZm| H$s nhMmZ
Ho$ {bE bmdm© Ho$ erf© H$m AÜ``Z {H$`m J`m&

Ý ỳamoñnmoam AmZwd§{eH$s à`moJembm ‘| {~Zm Omo‹S>o dmbo
S>rEZE H$s H$mo{eH$m {d^mOZ H$s gmBb|qgJ na ZB©
àm{á`m§ hþB© h¡ Omo Ý ỳ>amoñnmoam ‘| EñH$moñnmoa Ho$ {d^mOZ
na h¡&

AZwboIZ à`moJembm ‘| {d{^Þ amoJmUwAm| go AmaEMAmo
àmoQ>rZm| Ho$ pIbm’$ nrEg ỳ H$s E§Q>mJmoZopñQ>H$ J{V{d{Y`m|

H$mo g‘PZo ‘| ~‹S>r àJ{V hþB© h¡, {Ogo S>rEZE H$s
‘aå‘V Am¡a E§Q>r~m`mo{Q>H$ g¨doXZerbVm ‘| AmaEMAmo
H$s ^y{‘H$mAm | H$m o ñWm{nV {H$`m J`m VWm
‘mBH$mo~¡ŠQ>r[a`b j‘VmAm| Ho$ gmW àmoQ>rZ Ho$ ZE AUwAm|
H$s nhMmZ H$s JB©&

nmXn gyú‘ Ord A§V: {H«$`m à`moJembm ‘| àX{e©V
{H$`m J`m h¡ {H$ O|Wmo‘moZmog H¡$‘nopñQ´g nrdr H¡$‘nopñQ´g
(EŠggrgr; H«y${g’o$ag nm¡Ym| H$m amoJmUw) O|Wmo’o$arZ,
EH$ Aë’$m - hmBS´moŠgr$ H$m~m}ŠgrboQ> - àH$ma gmBS>oamoa
h¡ Omo dmB{~«̀ mo’o$arZ Ho$ g‘mZ hmoVm h¡, Omo Aën-
Am`aZ n[apñW{V`m| VWm amoJ OZH$Vm Ho$ VhV d¥{Õ Ho$
{bE Amdí`H$ h¡& `h nhbr [anmoQ>© h¡ {Og‘| àX{e©V
{H$`m J`m h¡ {H$ EŠggrgr Ûmam O|Wmo’o$arZ gmBS>oamo’$moa
H$m CËnmXZ hmoVm h¡ Am¡a gmBS>oamo’$moa CËnmXZ nm¡Ym| Ho$
amoJmUwAm| Ho$ Bg ‘hËdnyU© g‘yh ‘| nm¡Ym| H$s d¥{Õ Am¡a
amoJ OZH$Vm Ho$ {bE Amdí`H$ h¡&

à{Vajm {dkmZ à`moJembm ‘| Xem©̀ m J`m h¡ {H$ aogdaoQ́mob
Ûmam g¨̂ m{dV ‘oboZmo‘m H$mo{eH$m ‘¥Ë ẁ VwbZmË‘H$$ ê$n
go AÝ` H¢$gam| Am¡a AÝ` H$s‘moWoao{n ỳ{Q>H$ EO|Q>m| H$m
CÔrnZ H$aVm h¡& O~{H$ Bggo EZE’$-Ho$~r H$m g¨X‘Z
hmoVm h¡ Am¡a E‘AmB©Q>rE’$ S>mCZaoJwboQ> hmoVm h¡, Xygam
‘oboZmo‘m H$mo{eH$m ‘m¡V ‘| g~go ‘hËdnyU© A§eXmZ
H$maH$ h¡&

OrdmUw AmZwd§{eH$s à`moJembm ‘| Xem©̀ m J`m h¡ {H$ B©.
H$mobmB© ‘| E§Q>rg|g AZwboIZ H$s g¨̂ mì`Vm ~hþV A{YH$
h¡ Am¡a Bgo AmaEMAmo na AmYm[aV AZwboIZ g‘mnZ
VWm AmaEZE - S>rEZE hmB{~«S> (Ama-byn) Ho$ {Z‘m©U
‘| H$‘ Am§H$m J`m h¡& BgHo$ Abmdm, VrZ àmoQ>rZ
’$moñ’$moa[abo Am¡a EH$ {H«$pßQ>H$ nmoQ>o{e`‘ EâbŠg ‘mJ©
Ho$ ~rM, B©. H$mobmB© ‘| eara {H«$`mË‘H$ g¨~§Y H$m nVm
bJm`m J`m h¡ Am¡a BgHo$ {Z`‘Z ‘| A{V[a{º$ H$maH$m|
H$m ‘m°S>çyboeZ nhMmZm J`m h¡& EH$ AÝ` AÜ``Z ‘|
Xem©̀ m J`m h¡ {H$ H$R>moa à{V{H«$`m AUwAm| nrnrnrOrnrnr
Am¡a nrnrOrnrnr H$m AZwnmV EgnrAmoQ>r J{V{d{Y Ho$
B©. H$mobmB© ‘| KQ> OmZo go {djwãY hmoVm h¡ Am¡a H$mo{eH$m
ì`dhm ©̀Vm Ho$ {bE EgnrAmoQ>r H$m H$m ©̀ nrnrnrOrnrnr
Ho$ {dIÊS>Z ‘| A{Zdm ©̀ h¡ qH$Vw nrnrOrnrnr Ho$ {bE
Zht h¡&

S´mogmo{’$bm {dH$mg à`moJembm Ûmam Ord {dkmZ H$s
H|$Ðr` g‘ñ`mAm| ‘| go EH$ H$m àXe©Z {H$`m J`m h¡ {H$
Ord {dkmZ ‘| EH$ D$VH$ H$s ñWmZ ‘| nhMmZ EH$
H$mo{eH$m Ûmam {H$g àH$ma àmá H$s OmVr h¡& CÝhm|Zo Bg
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KQ>Zm H$m AmpÊdH$ AmYma Bg g¨X ©̂ ‘| AÜ``Z {H$`m h¡
{H$ AZwboIZ H$maH$m| H$m EMAmoEŠg> n[adma {H$g àH$ma
H$mo{eH$mAm| H$mo H|$Ðr` V§{ÌH$m V§Ì Ho$ AJbo {nN>bo Aj
Ho$ gmW CZH$s {deof nhMmZ XoVm h¡&

H$mo{eH$m ‘¥Ë ẁ Am¡a H$mo{eH$m CÎma Or{dVm à`moJembm ‘|
àmoQ>r`mo{‘H$ ‘mJm] H$m Cn`moJ H$aVo hþE 143 ‘mZd
’$moñ’o$Q>oµO Ho$ EH$ A§V: {H«$`mË‘H$ ZoQ>dH©$ H$m ‘mZ{MÌU
{H$`m J`m, Omo 6595 Cƒ {dœmg H$s A§V: {H«$`mAm| na
AmYm[aV Wm, {OZ‘| go 85 à{VeV H$s [anmoQ>© Zht H$s
JB© Wr& BZHo$ {dûcofU ZE H$mo{eH$s` àH«$‘m| Ho$ gmW
AZoH$ ’$m°ñ’$moQ>oO Ho$ gmW Ow‹S>o h¡ Am¡a BZgo H¢$ga g{hV
{d{^Þ ‘mZd amoJm| Ho$ gmW AmZwd§{eH$ Vm¡a na Ow‹S>o hþE
àmoQ>rZm| H$s A§V:{H«$`m H$mo g‘Pm J`m h¡&

A{^H$bZmË‘H$ Am¡a H$m`m©Ë‘H$ OrZmo{‘H$s à`moJembm
Ûmam Bgo g‘PZo Ho$ {bE EŠgao {H«$ñQ>obmoJ«m’$s H$m
g’$bVmnyd©H$ Cn`moJ {H$`m J`m {H$ amoJmUw OZH$ B©.
H$mobmB© EMAmoEgE {H$g àH$ma H$mo¾oQ> S>rEZE VWm
BgHo$ B’o$ŠQ>a bmBJ¢S> 4-hmBS´moŠgr ~|OmoBH$ E{gS>
(nrEM~rE) Ho$ gmW A§V: {H«$`m H$aVm h¡& Bg‘|
EŠQ>moZ{nH$ ê$n go A{^ì`º$) AZwboIZ {d{Z`m‘H$m| Ho$
ZE {’$ZmoQ>mB{nH$ à^mJ Xem©E JE h¢ O¡go AmB©gr1Ama
Am¡a E’$ES>rAma& nwZ: ̀ h {gÕ {H$`m J`m Wm {H$ ‘mZd

h§qQ>JQ>Z àmoQ>rZ nm°br ZoS>rbo{Q>S> hmoVm h¡ Am¡a Bg‘|
{d{^Þ bmB{gZ Adeofm| Ho$ gmW Bggo Am°Q>mo’o$Jr hmo
gH$Vr h¡&

grS>rE’$S>r Ho$ AZoH$ g¨H$m` gXñ`m| Am¡a AÜ òVmAm| H$mo
à{V{ð>V amï´>rò  Am¡a A§Vaamï´>r` g‘mZ àXmZ {H$E JE
h¢& Bg Ad{Y Ho$ Xm¡amZ ‘{Unmb Am¡a h¡Xam~mX H|$Ðr`
{dœ {dÚmb`m| Ûmam h‘mao 15 AÜ òVmAm| H$mo nrEMS>r
H$s Cnm{Y àXmZ H$s JB© h¡& AZoH$ nmoñQ> S>m°ŠQab
AÜ òVmAm|, n[a`moOZm gh`mo{J`m| Am¡a J«rî‘ H$mbrZ
à{ejwAm| Zo grS>rE’$S>r ‘| H$m ©̀ {H$`m Am¡a H|$Ð Ho$
{dH$mg ‘| C„o>IZr` ŷ{‘H$mE§ {Z^mB©&

Ho$ÝÐ Ho$ ñWm`r n[aga {Z‘m©U J{V{d{Y`m§ bJ^J nyar hmo
MwH$s h¢ Am¡a h‘ OëX hr h‘mao ZE n[aga ‘| Om aho h¢&

‘¢ emgr n[afX², AZwg̈YmZ joÌ n¡Zb-d¡km{ZH$ gbmhH$ma
g{‘{V, e¡{jH$/{dÎm/^dZ {Z‘m©U g{‘{V Am¡a ~oeH$
grS>rE’$S>r H$s J{V{d{Y`m| Ho$ {bE ~m`moQ>oŠZmobm°Or
{d^mJ Ûmam {XE JE g^r gh`moJm| Ho$ à{V Am^ma ì`º$
H$aVm hÿ§²& ‘¢ grS>rE’$S>r n[adma Ho$ g^r gXñ`m| Am¡a
A{YH$m[a`m| H$mo h‘mar J{V{d{Y`m| VWm CnbpãY`m| ‘|
g‘W©Z XoZo Ho$ {bE CZHo$ g‘` Am¡a à`mgm| Ho$ {bE
YÝ`dmX ào{fV H$aVm hÿ§²&

a§OZ goZ
à^mar {ZXoeH$

31 ‘mM©, 2017
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godmE±
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 S>rEZE q’$Ja qàqQ>J godmAm| H$s à¶moJembm

à^mar ‘YwgyXZ aoÈ>r ZpÝXZoZr ñQ>m’$ d¡km{ZH$

AÝ¶ gXñ¶ EgnrAma àgmX d[aîR> VH$ZrH$s A{YH$mar
XodoÝÐ qgh ZoJr VH$ZrH$s A{YH$mar
g῭ wŠVm ‘wIOu VH$ZrH$s A{YH$mar
nyOm {ÌnmR>r VH$ZrH$s A{YH$mar
{H$aU‘¶r Omoer VH$ZrH$s A{YH$mar
{dO¶ A‘¥Vamd {JaZma VH$ZrH$s ghm¶H$
lw{V XmgJwßVm VH$ZrH$s ghm¶H$
Zr{b‘m WmoQ>m VH$ZrH$s A{YH$mar (AJñV, 2016 VH$)
M§Ð eoIa qgh VH$ZrH$s ghm¶H (AJñV, 2016 VH$)
Xo{dÝXa Hw$‘ma VH$ZrH$s A{YH$mar (Zdå~a, 2016 VH$)
grEM dr Jm¡S> VH$ZrH$s A{YH$mar

g‘Ýd`H$ S>r nr H$ñ~oH$a ñQ>m’$ d¡km{ZH$

CÔoí¶ :
1. amÁ¶ Ed§ n[ag§Kr¶ gaH$mam| go {d{Y-àdV©H$

A{^H$aUm|/ Ý¶m¶nm{bH$m ×mam AJ«o{fV hË¶m,
~bmËH$ma, {nV¥Ëd, ‘mV¥Ëd, {eew AXbm-~Xbr,
ed nhMmZ, A§J$ àË¶mamonU Am{X go g¨~§{YV
‘m‘bm| ‘| S>rEZE q’$JaqàqQ>J godmE§ àXmZ H$aZm;

1. amÁ¶ Ed§ n[ag¨Kr¶ gaH$mar A{^H$aUm| H$s
Amdí¶H$VmAm| H$s ny{V© H$aZo Ho$ {bE S>rEZE
q’$JaqàqQ>J ‘| Hw$eb ‘mZd g̈gmYZ {dH${gV H$aZm;

3. amÁ¶ Ed§ n[ag̈Kr¶ A{^H$aUm| Ûmam àm¶mo{OV S>rEZE
q’$JaqàqQ>J ‘| H$m¶©aV OZe{º$ H$mo Amd{YH$
à{ejU XoZm;

4. amÁ¶ Ed§ n[ag¨Kr¶ A{^H$aUm| H$mo S>rEZE
q’$JaqàqQ>J gw{dYm ñWm{nV H$aZo ‘| nam‘{e©H$m
godmE§ àXmZ H$aZm;

5. ^maV Ho$ {d{^ÝZ Om{VJV OZg‘yhm| Ho$ S>rEZE
{M•H$ S>oQ>m~ogm| H$m g¥OZ H$aZm;

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  VH$ Xr JB© godmAm|
H$m gmam§e (1 Aà¡b 2015 go 31 ‘mM©, 2016) :

dV©‘mZ à{VdoXZmYrZ Ad{Y  2015 - 2016 Ho$ Xm¡amZ
S>rEZE q’$JaqàqQ>J narjm Ho$ {bE Hw$b 397 ‘m‘bo
àmßV {H$E JE& BZ‘| go 162  ‘m‘bo ‘¥VH$m| H$s nhMmZ,
99 ‘m‘bo `m¡Z CËnr‹S>Z (XwîH$‘©), 98 ‘m‘bo {nV¥Ëd/

‘mV¥Ëd, 19  ‘m‘bo hË`m Am¡a 19  ‘m‘bo O¡{dH$ g¨~§Y
(A§J àË`mamonU) go g¨~§{YV Wo& Bg Ad{Y Ho$ Xm¡amZ
^maV Hoo ~rg amÁ`m| Am¡a g¨K amÁ` joÌ Ed§ EH$ {dXoer
Xoe (nydu {V‘moa) Zo grS>rE’$S>r H$s S>rEZE q’$JaqàqQ>J
godmE§ br& ‘Ü` àXoe Zo g~go A{YH$ ‘m‘bm| H$mo
(176) AJ«o{fV {H$`m, {OgHo$ ~mX Vob§JmZm (55),
N>ÎmrgJ‹T> (49), Am§Y« àXoe (27), n§Om~ (21), Jmodm
(19), V{‘bZmSw>> (16), nwSw>Moar (5), H$Zm©Q>H$ (5),
Ho$ab (3), ‘hmamîQ´ (3), nydu {V‘moa (3), CÎma àXoe
(3), A§S>‘mZ Am¡a {ZH$mo~ma (2), {~hma (2), h[a¶mUm
(2), npíM‘ ~§Jmb (2), {X„r (1), {h‘mMb àXoe
(1), C‹S>rgm (1) Am¡a amOñWmZ (1) AJ«o{fV {H$`m J`m
({MÌ 1)&
dV©‘mZ à{VdoXZmYrZ df© (1 Aà¡b 2016 - 31
‘mM©, 2017) ‘| àXmZ H$s JB© godmAm| H$m {ddaU
Bg à{VdoXZmYrZ Ad{Y Ho$ Xm¡amZ ‘m‘bm| H$m ã`m¡am
{ZåZ{bpIV erfm] Ho$ A§VJ©V ZrMo {X`m Om ahm h¡ :

 O¡{dH$ g¨~§Y                                 21
 ‘¥VH H$s nhMmZ 38

 hË¶m 2
 ‘mV¥Ëd/{nV¥Ëd 70
 ¶m¡Z CËnr‹S>Z (XwîH$‘©) 12
 ‘m‘bm| H$s Hw$b g¨»`m     143
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1 Aà¡b, 2016  go 31 ‘mM© 2017 Ho$ Xm¡amZ> à‘wI ‘m‘bo
amï´>r¶ gwajm Am¡a gmd©O{ZH$ gwajm go Ow‹S>o amï´>r¶ Om§M
EO|gr (EZAmB©E) go ‘m‘bo, CXmhaU Ho$ {bE nR>mZH$moQ>
^maVr¶ dm¶w goZm ~og, n§Om~ amÁ¶, Car, Oå‘y Am¡a
H$í‘ra amÁ¶ Am{X go AmV§H$s h‘bm| Ho$ ‘m‘bo&
‘mZZr` Ý`m`mb`m| ‘| gmú` H$s àñVw{V
Bg à{VdoXZmYrZ df© Ho$ Xm¡amZ, S>rEZE {deofkm| Zo nyao
Xoe ‘| {d{dY ‘mZZr` Ý`m`mb`m| ‘| 21 ‘m‘bm| ‘|
AnZr [anmoQ>m] H$s à{Vajm H$s&

EbS>rE’$Eg H${‘©`m| Ûmam à{ejU/ì`m»`mZ/

H$m ©̀embmE§ : 2016 - 2017
1. Egdrnr amï´>r` nw{bg AH$mX‘r, h¡Xam~mX ‘|

18.08.2016 H$mo nw{bg Am¡a Ý`m{`H$ A{YH$m[a`m|
Ho$ bm^ Ho$ {bE ì`m»`mZ {X`m J`m&

2. Vob§JmZm amÁ` nw{bg AH$mX‘r ‘| 03.11.2016 H$mo nw{bg
A{YH$m[a`m| Ho$ bm^ Ho$ {bE ì`m»`mZ {X`m J`m&

3. ’$m°a|{gH$ gmB§g b¡~moaoQ>ar, ~¢Jbmoa, H$Zm©Q>H$ amÁ`
‘| S>rEZE g|Q>a ‘| 22.11.2016  go 28.11.2016 Ho$
Xm¡amZ H$m ©̀aV d¡km{ZH$ H${‘©̀ m| H$mo à{ejU àXmZ
{H$`m J`m&

4. Am°b B§{S>̀ m nw{bg gmB§g H$m§J«og (EAmB©nrEggr) ‘|
8 go 9 {Xg̈~a, 2016 Ho$ Xm¡amZ ỳO Am°’$ EgEZnr
EÊS> Zo³ñQ> OZaoeZ {g¹|$qgJ Q>oŠZmobm°Or ’$m°a ’$m°a|{gH$
ö ỳ‘Z AmBS|>{Q>{’$Ho$eZ na ì`m»`mZ {X`m J`m

5. {X„r ‘| amï´>r` ^m¡{VH$ à`moJembm Ho$ B§{S>`m
B§Q>aZoeZb gmB§g ’o$pñQ>db, AmB©AmB©EgE’$-2016,
grEgAmB©Ama ‘| S>r~rQ>r ndo{b`Z ‘| 7 go 11 {Xg̈~a,
2016 Ho$ Xm¡amZ nmoñQ>a àñVw{V, Am¡a {Ogo gd©loð>
nmoñQ>a nwañH$ma go gå‘m{ZV {H$`m J`m&

6. O¡d àm¡Úmo{JH$s {d^mJ, `ed§Vamd MìhmU godm
g̈ñWmZ, gVmam Ho$ N>mÌm| Am¡a g̈H$m` gXñ`m| Ho$ bm^
Ho$ {bE grS>rE’$S>r ‘| 21.12.2016 H$mo ì`m»`mZ
{X`m J`m&

7. AmZwd§{eH$s {d^mJ, Amoamoam {S>J«r Am¡a nmoñQ> J«oOwEQ>
H$m°boO, {M¸$S>n„r, h¡Xam~mX Ho$ N>mÌm| Am¡a g¨H$m`
gXñ`m| Ho$ bm^ Ho$ {bE grS>rE’$S>r ‘| 05.01.2017
H$mo ì`m»`mZ {X`m J`m&

8. goH« o $S> hmQ> © H$m°boO, Oybm°Or {d^mJ, Ho$ab
{dœ{dÚmb` Ho$ N>mÌm| Am¡a g¨H$m` gXñ`m| Ho$ bm^
Ho$ {bE grS>rE’$S>r ‘| 24.01.2017 H$mo ì`m»`mZ
{X`m J`m&S>rEZE q’$JaqàqQ>J ‘m‘bm| Ho$ amÁ`dma ã`m¡ao H$m gma :

amÁ¶ / g¨K O¡{dH$ g¨~§Y ‘¥VH$m| H$s ‘mV¥Ëd/ hË`m `m¡Z CËnr‹S>Z ‘m‘bm|
joÌ nhMmZ {nV¥Ëd (XwîH$‘©) H$s g¨»`m

 A§S>‘mZ Am¡a {ZH$mo~ma   1   1

 Am§Y« àXoe  8  8

 {~hma  3   3

 N>ÎmrgJ‹T>  11 29 1 41

 {X„r  5    5

 Jmodm  8 3 2 1 14

 Oå‘y Am¡a H$í‘ra 2 2

 H$Zm©Q>H$ 1  9   10

 ‘Ü` àXoe 1 1

 ‘hmamîQ´ 3 3

 nwSw>Moar  2 3  5

 n§Om~  8 4  10 22

 V{‘bZmSw> 11 1    12

 Vob§JmZm 9 3   12

 [Ìnwam  1   1 1

 CÎma àXoe  1 1  2

 n{ü‘ ~§Jmb  1    1

 ‘m‘bm| H$s Hw$b g¨»`m 21 38 70 2 12 143
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9. E`a ’$mog© B§Q>o{bO|g ñHy$b, bmohoJm§d, nwUo Ho$ dm ẁ
goZm Ho$ A{YH$m[a`m| Ho$ bm^ Ho$ {bE grS>rE’$S>r ‘|
06.02.2017 H$mo ì`m»`mZ {X`m J`m&

10. ñHy$b Am°’$ gmoeb dH©$ amoeZr {Zb`, ‘¢Jbmoa,
H$Zm©Q>H$ amÁ` Ho$ N>mÌm| Am¡a g¨H$m` gXñ`m| Ho$ bm^
Ho$ {bE grS>rE’$S>r ‘| 16.02.2017 H$mo ì`m»`mZ
{X`m J`m&

11. gm{dÌr~mB© ’w$bo nwUo {dœ{dÚmb`, nwUo Ho$ N>mÌm|
Am¡a g¨H$m` gXñ`m| Ho$ bm^ Ho$ {bE grS>rE’$S>r ‘|
07.03.2017 H$mo ì`m»`mZ {X`m J`m&

dV©‘mZ à{VdoXZmYrZ Ad{Y  (2016 - 2017) Ho$ Xm¡amZ
S>rEZE q’$JaqàqQ>J narjm Ho$ {bE Hw$b 143 ‘m‘bo

àmßV {H$E JE& BZ‘| go 70 ‘m‘bo {nV¥Ëd/‘mV¥Ëd, 38
‘m‘bo ‘¥VH$m| H$s nhMmZ, 21 ‘m‘bo O¡{dH$ g¨~§Y (A§J
àË`mamonU), 12 ‘m‘bo `m¡Z CËnr‹S>Z (XwîH$‘©) Am¡a 2
‘m‘bo hË`m go g¨~§{YV Wo& Bg Ad{Y Ho$ Xm¡amZ ^maV
Hoo 15 amÁ`m| Am¡a Xmo g¨K amÁ` joÌ Zo grS>rE’$S>r H$s
S>rEZE q’$JaqàqQ>J godmE§ br& N>ÎmrgJ‹T>  Zo g~go
A{YH$ ‘m‘bm| H$mo (41) AJ«o{fV {H$`m, {OgHo$ ~mX
n§Om~ (22), Jmodm (14), V{‘bZmSw>> (12), Vob§JmZm
(12), H$Zm©Q>H$ (10), Am§Y« àXoe (8), {X„r (5),
nwSw>Moar (5), {~hma (3), ‘hmamîQ´ (3), Oå‘y Am¡a
H$í‘ra> (2), CÎma àXoe (2), A§S>‘mZ Am¡a {ZH$mo~ma
(1), ‘Ü¶ àXoe (1),  {Ìnwam (1) Am¡a npíM‘ ~§Jmb
(1) AJ«o{fV {H$`m J`m ({MÌ 1)&

A{O©V amOñd :  $
Bg à{VdoXZmYrZ Ad{Y Ho$ Xm¡amZ S>rEZE q’$JaqàqQ>J {díbofU à^ma Ho$ {bE 34,94,503 é. (Ho$db Mm¡Vrg
bmI Mm¡amZdo hOma nm§M gm¡ VrZ énE) H$s am{e, {Og ‘| ^maV gaH$ma Ûmam bJmE JE godm à^ma (15 %)
em{‘b h¢, àmßV H$s JB©&

àmßV {H$E JE ‘m‘bm| ‘| {nV¥Ëd/‘mV¥Ëd (49%), ‘¥VH$m| H$s nhMmZ (27 %), O¡{dH$ g§~§Y (15 %) Am¡a ̀ m¡Z
CËnr‹S>Z (XwîH$‘©) (8%) go g¨~§{YV ‘m‘bo gdm©{YH$ Wo ({MÌ 2)&

O¡{dH$ g§~§Y
‘¥ËmH$ H$s nhMmZ
‘mV¥Ëd/{nV¥Ëd
hË¶m
¶m¡Z CËnr‹S>Z (XwîH$‘©)

{MÌ 2. àmá (%) ‘m‘bm| Ho$ àH$ma

{MÌ 1. àmá {H$E JE amÁ`dma ‘m‘bo
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Z¡Xm{ZH$ à^mJ

g¨H$m¶ A{œZr Xbmb ñQ>m’$ d¡km{ZH$

AZw~Õ g¨H$m¶ àkm a§JZmW Egmo{gEQ>$ àmo’o$ga, EZAmB©E‘Eg
eJwZ AJ«dmb Egmo{gEQ>$ àmo’o$ga, EZAmB©E‘Eg
YÝ¶m bú‘r EZ ghm¶H$ àmo’o$ga, EZAmB©E‘Eg ({Xgå~a 2016 go$)

nrEMS>r N>mÌ AZyfm CÎm[aëbr d[aîR> AZwg¨YmZ AÜ¶oVm (Aà¡b 2016 VH$)
A§OZm H$a d[aîR> AZwg¨YmZ AÜ¶oVm
Xr{á XoenmÊSo d[aîR> AZwg¨YmZ AÜ¶oVm
g§Xrn H${ZîR> AZwg¨YmZ AÜ¶oVm (’$adar 2017 go$)

AÝ` gXñ¶ AZrH$ Xmg ^m¡{‘H$ AZwg¨YmZ Egmo{gEQ
‘m[a¶m gobopñQ>Zm dZ§Om$ AZwg¨YmZ Egmo{gEQ>
{dZrV drEg AZwg¨YmZ Egmo{gEQ>
A‘¥Vm ^Q²>Q>mMmOu AZwg¨YmZ Egmo{gEQ> (’$adar 2017 go)
A{dZme nJYwZo EgAmB©EE‘Or AÜ¶oVm (’$adar 2017 VH$)
H¥îUm ao>S²>S>r gr EgAmB©EE‘Or AÜ¶oVm (’$adar 2017 VH$)
amå¶m EgAmB©EE‘Or AÜ¶oVm ({gVå~a 2016 go)
nX²‘Om Q>r EgAmB©EE‘Or AÜ¶oVm ({gVå~a 2016 go)
nr {Xì¶m n[a¶moOZm ghm¶H$
E‘ {MÌm n[a¶moOZm ghm¶H$ (OZdar 2017 go)
lmdZr n[a¶moOZm ghm¶H$ (‘mM© 2017 go)
nr. a{OVm VH$ZrH$s A{YH$mar
A§OboZm Ama d[aîR> VH$ZrH$s A{YH$mar
Cfm amZr XÎmm VH$ZrH$s A{YH$mar
E‘ ‘wWwbú‘r VH$ZrH$s A{YH$mar
E gmô Z ~m~y VH$ZrH$s A{YH$mar
O‘mb ‘w. Zwéb O¡Z VH$ZrH$s A{YH$mar
dg§V amZr VH$ZrH$s A{YH$mar
gr. H¥$îUm àgmX VH$Zr{e¶Z
Ama. gwYra Hw$‘ma VH$Zr{e`Z

CÔoí¶ :
1. AmZwd§{eH$ {dH$mam| go nr{‹S>V amo{J¶m| / n[admam| Ho$

{bE AmZwd§{eH$ ‘yë¶m§H$Z H$aZm;

2. AmZwd§{eH$ {díbofU Ho$ {bE ZB© {d{Y¶m§ VWm
Am‘mnZm| H$m {dH$mg H$aZm Am¡a JwUgyÌm| Ed§ EH$b
OrZ {dH$mam| na AZwg¨YmZ ‘| H$m¶©aV ahZm;

3. Hw$N> AmZwd§{eH$ ~r‘m[a`m| Ho$ {bE AmZwd§{eH$ narjUm|
Ho$ {díbofU JwUdÎmm {Z §̀ÌU hoVw amîQ́r` A{^{ZX}eZ
Ho$ÝÐ Ho$ ê$n ‘| H$m ©̀ H$aZm; Am¡a

4. AmZwd§{eH$ {dH$mam| go nr{‹S>V amo{J¶m| Ho$ AmZwd§{eH$
‘yë¶m§H$Z ‘| à{ejU XoZm&

I.  df© 2016-2017 Ho$ Xm¡amZ àXmZ H$s JB© godmE§
Am¡a à{ejU H$m¶©H«$‘
Z¡Xm{ZH$ AmZwd§{eH$s
df© 2016-17 Ho$ Xm¡amZ AmZwd§{eH$ ‘yë`m§H$Z VWm nam‘e©
boZo Ho$ {bE Hw$b 5459 amoJr AmZwd§{eH$ {ZXmZembm na
hm{Oa hþE& BZ‘| JwUgyÌr {dH$mam|, Ab¢{JH$ OZZ g̈~§Yr
{dH$mam||, ‘mZ{gH$ ‘§XVm, OÝ‘OmV Hw$aMZmE§, CnmnM`
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H$s A§VOm©V Ìw{Q>̀ m| Am¡a Hw$br` {dH$mam||| go nr{‹S>V amoJr
em{‘b Wo& pŠb{ZH$b H$mo{eH$m AmZwd§{eH$s Am¡a pŠb{ZH$b
AmpÊdH$ AmZwd§{eH$s ‘| à{ejU Ho$ {bE EgAmB©EE‘Or
AÜ`oVmd¥{Îm H$m`©H«$‘ ^maVr¶ {M{H$Ëgm AmZwd§{eH$s
AH$mX‘r g§ñWm Ho$ gh¶moJ Ama§̂  {H$`m J`m& Bg‘|
AÜ¶oVmd¥{Îm H$m¶©H«$‘ Ho$ {bE EH$ N>mÌ Zo {hñgm {b¶m
h¡ Am¡a df© Ho$ Xm¡amZ 2016-17  pŠb{ZH$b H$mo{eH$m

AmZwd§{eH$s Am¡a pŠb{ZH$b AmpÊdH$ AmZwd§{eH$s ‘| Xmo
N>mÌm| Zo AÜ¶oVmd¥{Îm nyar H$s&

{ZOm‘ Am ẁ{d©kmZ g̈ñWmZ, h¡Xam~mX ‘| ñWm{nV {M{H$Ëgm
AmZwd§{eH$s EH$H$ g’$bVm go Mb ahm h¡& 2016-17  Ho$
Xm¡amZ Bg EH$H$ ‘| Hw$b 3707 amo{J`m| H$s Om§M H$aHo$
nam‘e© {X`m J`m& BgHo$ Abmdm 425 ‘m‘bm| ‘| àgd nyd©
AëQ´>m gmoZmoJ«m‘, àgd nyd© ôXH$ à{H«$¶mE§ (H$mo[a¶mo{ZH$

2016-17 Ho$ Xm¡amZ {H$E JE AmZwd§{eH$ AÝdofU

AÝdofU Hw$b ‘m‘bo {ZYm©[aV hþE

H$mo{eH$m AmZwd§{eH$s 1911 156 (8.2%)

àmo~¢S> 1611 148 (9.2%)

àgd nyd© 310 8 (2.6%)

AmpÊdH$ AmZwd§{eH$s 2696 1094 (40.5 %)

àmo~¢S> 2514 1060 (42.1%)

àgd nyd© 182 34 (18.7%)

O¡d amgm¶{ZH$ AmZwd§{eH$s 862 236 (27.3%)

àmo~¢S> 835 220 (26.3%)

àgd nyd© 27 16 (59.25%)

H$mo{eH$m AmZwd§{eH$s
amoJ Angm‘mÝ¶Vm ‘m‘bm|

H$s g§.
S>mCZ {g§S´>mo‘ 47,E³gdm¶,+21 24

47,E³gE³g,+21 28

46,E³gE³g, AmaAmo~r (21;21) +21 2

‘moOmBH 47,E³gdm¶+21/46, E³gdm¶ 1

47,E³gdm¶, +21, AmB©EZdr (9) 1

noQ>m¶w {g§S´>mo‘ 47,Eggr,+13 1

Q>Z©a {g§S´>mo‘ Ý¶yZgyÌVm E³g (45,X) 5

‘moOmBH 45,E³g/ 46,E³gdm¶ 1

‘moOmBH 45,E³g/46,E³g,i(X) 1

‘moOmBH 46, E³gdm¶/45,X 2

46,X,i(X)(q10) 1

‘moOmBH 45 E³g/46,E³gE³g 3

³bmBZ’o$ëQ>a 47,E³gE³gc 5

{g§Ś>mo‘ ‘moOmBH 47,E³gE³gdm¶/46, E³gdm¶ 1

go³g [adg©b 46, E³gE³g 2
              46, E³gdm¶ 1

à{VXr{á ñdñWmZo g§H$aU (E’$AmB©EgEM)
amoJ / g‘narjH$ narjU

 ñWmZm§VaU g̈»`m
à¡S>oa {d{„ EgEZAmanrEZ (15q11)/nrE‘Eb  6
{g§S´>mo‘ (15q24)

S>mB-Om°O© Q>r¶ynrEbB© (22q11.2)/EAmaEgE    10
 {g§S´>mo‘ (22q13)

 ‘mH©$a S>ãë¶ygrnr-11, S>ãë¶ygrnr-13, 9,    15
 H«$mo‘mogmo‘ 18 EgB© (X)/(Y), EH«$mo-nr-Am‘©

ñno³Q>´>b Ho$[a¶mo¶moQ>mBqnJ   12

‘mÌmË‘H$ à{VXrá nrgrAma (³¶yE’$-nrgrAma)

 E‘EbnrE amoJr YZmË‘H

 àgd nyd© (EÝ¶yßbm°BS>r) 95 5

 àgd níMmV (gyú‘ 135 12
 {dbmonZ qgS´>mo‘)
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g§aMZmË‘H$ JwUgyÌr Angm‘mÝ¶VmE§

à{Vbmo‘Z
46,E³gE³g AmB©EZdr (5) (q13q13) 1

46,E³g, AmB©EZdr (Y) 4

46,E³gE³g AmB©EZd (4) (q13q13) 1

46,E³gdm¶, AmB©EZdr (9) 5

{dbmon
46, E³gE³g, S>ob (5) 1

46, E³gE³g, S>ob (18) q 1

46, E³gE³g, S>ob (11) q 1

Xmohamd
46,E³gE³g, 10q+ 1

46,E³gdm¶, 21q+ 1

ñWmZm§VaU
46,E³gdm¶,t(2;3)(p21;p21.3) 1

46,E³gdm¶,t(11;17) 1

47,E³gdm¶,der(9)t(9;14)pat 1

46,E³gdm¶,t(9;14) 1

46,E³gE³g,der(20)t(9;20) 1

46,E³gE³g,t(9;20)(p13;p13) 1

46,E³gdm¶,t(1;9)(p36.1;p23) 1

46,E³gdm¶,der(12),t(11;12)(q23;p13)mat 1

46,E³gE³g,t(11;12)(q23;p13) 1

46,E³gE³g,t(8;10)(q13;q22.1) 1

46,E³gdm¶,t(2;5)(p23;q13) 1

45,Eggr,t(13;14)(q11.1;q11.1)pat 1

46,Eggr,t(13;15)( (q14.1;q26.1)mat 1

~hþê$nr àH$mam§Va 32

 O¡d amgm¶{ZH$ AmZwd§{eH$s

amoJ/narjU  YZmË‘H$
‘yÌ CnmnM¶r Om§M-naI narjU (N=260) 61
E{‘Zmo Aåb Aì¶dñWmE§ (N=172) 54
Zm°Z H$sQ>mo{Q>H$ hmBna½bmBgrZo{‘¶m 9
hmBnamo{Z©{WZo{‘¶m 2
hmBna{‘{W¶mo{ZZ{‘¶m 1
’o$Z¡bHo$Q>moZy[a¶m 3
E‘Eg¶yS>r 3
ßbmÁ‘m ½byQ>m{‘H$ E{gS> H$s d¥{Õ 11
AÝ¶ E{‘Zmo Aåb amoJ 16
hmBnahmo‘mo{gñQ>oBZ{‘¶m 9
bmBgmogmo‘r g§M¶Z Aì¶dñWmE§ (N=403) 105
hëm©a qgS´>mo‘ (20) 9
h§Q>a qgS´>mo‘ (8) 11
e¡Z{’${bßnmo ~r (8) 4
‘moap³¶Amo E amoJ (17) 22
E[abgë’o$Q>og ~r (9) 6
ñbmB amoJ (13) 1
OrE‘-1 J¢p½b¶mogmBS>mo{gg (86) 7
Jm°ea amoJ (27) 8
H«¡$~o amoJ (20) 2
nm°åno amoJ (4) 3
Zr‘¡Z {nH$ amoJ (17) 9
å¶yH$mo{b{nS>mo{gg 5
‘oQ>mH«$mo‘o{Q>H$ ë¶yH$mo{S>ñQ´>m°’$s (31) 9
’¡$~«r H$m amoJ (10) 2
ho³gmogm{‘{ZS>og E /~r (27)
Q>o g¡H$ amoJ 4
$g¢S>hm°’$ amoJ 1
$‘ëQ>rnb gë’o$Q>og 2
Aë’$m ‘¡Zmo{gS>og (1) 0
àgd nyd© {ZXmZ (27) 16
nm°åno amoJ (2) 1
’¡$~«r H$m amoJ (1) 1
‘oQ>mH«$mo‘o{Q>H$ ë¶yH$mo{S>ñQ´>m°’$s (4) 1
Jm°ea qgS´>mo‘ (1) 4
h>aba qgS´>mo‘ 1
ñbmB amoJ 2
‘moa{H$¶mo E amoJ 1
OrE‘-1 J¢p½b¶mogmBS>mo{gg 3
Zr‘¡Z {nH$ amoJ (2) 2
ho³gmogm{‘{ZS>og E /~r (1) 0
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AmpÊdH$ AmZwd§{eH$s $
{dH$ma ‘m‘bo YZmË‘H F$UmË‘H$

 H$s g§.
S>rE‘S>r/~rE‘S>r 319 231 88  
S>rE‘S>r dmhH$ {díbofU 63 19 44  
ñnmBZb ‘ñHw$ba EQ´>m°’$s 152 62 90
EgE‘E dmhH$ {díbofU 70 40 30
{h‘mo{’${b¶m 38 10 28

gm‘mÝ¶ g‘¶w½‘Or {df‘¶w½‘Or {‘l
{df‘¶w½‘Or

â-W¡bogo{‘¶m Am¡a XmÌ H$mo{eH$m Aaº$m 444 33 225 96 90
’¡$³Q>a V brS>oZ 304 289 0 15 bmJy Zht
’¡$³Q>a II CËn[adV©Z 182 182 0 0 bmJy Zht
{nÎmme¶r aoem‘¶Vm 132 124 1 7 bmJy Zht
n¡Z[H«$¶m{Q>g / EgnrAmB©EZHo$ 54 34 5 15 bmJy Zht
H$m°ÝmZop³gZ 26 17 6 4 7 bmJy Zht
EH$m°ÝS´>moßbm{g¶m 24 12 0 12 bmJy Zht
Aë’$m W¡bogo{‘¶m 29 23  2 VrZ JwZm 4 bmJy Zht
{Jë~Q>© qgS´mo‘ 54 5 35 14 bmJy Zht
hmoZ amoJ 5 5 0 0 bmJy Zht
boh amoJ 5 4 1 0 bmJy Zht
E‘Q>rEME’$Ama (A222V) 11 8 0 3 bmJy Zht
E‘Q>rEME’$Ama (A222V) 11 2 1 8 bmJy Zht
{ÌH$ nwZamdV©Z {dH$ma YZmË‘H F$UmË‘H$
’«$sS>[a³g J{V{d^«‘ 54 23 31  
noer VZmd g§~§Yr XwînmofU 61 39 22  
h§qQ>JQ>Z amoJ 66 47 19
EggrE n¡Zb (1,2,3,6 Am¡a 7) 104 20 84
EggrE 36 03 01 02
S>rAmanrEbE 15 0 15
pñnZmo~wb~a ‘ñHw$ba EQ´>mo’$s (Eg~rE‘E) 2 1 1
’«o$OmBb X qgS´>mo‘ 295 22 273

{‘l {df‘¶w½‘Or = ¶m¡{JH  {df‘¶w½‘Or, EZE - bmJy Zht

AmpÊdH$ AmZwd§§{eH$s - àgd nyd© {ZXmZ
         ‘m‘bo H$s g§. YZmË‘H F$UmË‘H$

S>rE‘S>r 09 01 08
ñnmBZb ‘ñHw$ba EQ´>m°’$ 42 10 32

{nÎmme¶r aoem‘¶Vm 8 0 8
noer VZmd g§~§Yr XwînmofU 2 0 2
grEgE7 01 0 01
’«o$OmBb X qgS´>mo‘ 2 1 1

{h‘mo{’${b¶m 4 0 4
EH$m|S´>moßbo{g¶m$ 1 1 0

gmYmaU g‘¶w½‘Or {df‘¶w½‘Or        {‘l {df‘¶w½‘Or
â-W¡bogo{‘¶m 112 90 11 02 09
H$m°ZZop³gZ 1 0 1
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{dbg Z‘yZo Am¡a EpåZ¶mog|Q>mo{gg) 182 ‘m‘bm| ‘| {H$E
JE Ed§ 107 ̂ «yU ‘| ̂ «yU Am°Q>moßgr H$s JB©& ZB© {X„r amḯ>r¶
narjm ~moS>© H$s g̈~ÕVm Ho$ gmW {M{H$Ëgm AmZwd§{eH$s ‘|
ZoeZb ~moS>© (S>rEZ~r) Ho$ {S>ßbmo‘m> Ho$ {bE EH$ 3 df© H$m
à{ejU H$m¶©H«$‘ g’$bVmnyd©H$ Mb ahm h¡&

II.  Z¡Xm{ZH$ AZwg¨YmZ
n[a¶moOZm 1 : Xwb©^ ‘|S>o{b‘mB© {dH$mam| ‘| ZdrZ
OrZm| H$s nhMmZ Ho$ {bE ‘mZd EŠgmo‘ AZwH«$‘U
Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (1 Aà¡b, 2015 -31 ‘mM©, 2016)
OrZ {dH$ma AnZo Amn ‘| Xwb©̂  ñdmñÏ¶ n[apñW{V¶m§ h¢,
Omo Am~mXr ‘| AÝ¶ amoJm| H$s VwbZm ‘| bmoJm| H$s H$‘
g§»¶m H$mo à^m{dV H$aVr h¢& {H$ÝVw gm‘y{hH$ ê$n go ò
amoJ Am¡a ‘¥Ë ẁ Xa H$m ‘hËdnyU© H$maU h¢& A~ VH$
bJ^J 7000 {d{eï> Xwb©̂  amoJm| H$m àboIZ {H$`m J`m h¡
Am¡a Bg‘| ZE Xwb©̂  amoJm| H$s {Z`{‘V [anmo{Qª>J H$s Om
ahr h¡& OrZ nhMmZ H$s Šbm{gH$b {d{Y`m| ‘| JwUgyÌ
‘mZ{MÌU, qbHo$O {dûcofU Am¡a hmo‘moOmBJmo{gQ>r
‘mZ{MÌU em{‘b h¢& O~{H$ BZ {d{Y`m| ‘| à`mg H$s
Oê$aV hmoVr h¡, Bg‘| Hw$N> gr‘mE§ ^r h¢, {OÝh| ZB©
{g¹|$qgJ àm¡Úmo{JH$s go nma {H$`m J`m h¡ : ~‹S>o n¡‘mZo na
g‘mZm§Va {g¹|$qgJ ̀ m AJbr nr‹T>r H$s {g¹o$qg̈J& AJbr
nr‹T>r H$s {g¹o$qg¨J ‘| g¨̂ m{dV OrZ H$s nhMmZ H$aZm
g¨̂ d ~Zm`m J`m h¡ {Og‘| Hw$N> à^m{dV d¡̀ {º$H$ `m
A{^^mdH$ {eew Ì`r H$m Cn`moJ {H$`m OmVm h¡&
EH$b OrZ {dH$mam| Ho$ {bE OrZm| H$s nhMmZ H$m ‘hËd
h¡, Z Ho$db àgd nyd© {ZXmZ Am¡a à^m{dV n[admam| H$mo
AmZwd§{eH$ nam‘e© XoZo Ho$ {bE, ~pëH$ Bggo amoJ Ho$ OrZ
H$m`m] Am¡a {dH¥${V eara {H«$¶m {dkmZ H$mo g‘PZo H$s
{Xem ‘| ̂ r ~w{Z`mXr AZwg̈YmZ {H$`m OmVm h¡& pŠb{ZH$b
AmZwd§{eH$s ‘| godmE§ àXmZ H$aZo Ho$ {nN>bo dfm] Ho$ Xm¡amZ
h‘Zo AZoH$ {XbMñn ZE {dH$mam| Am¡a qgŚmo‘ H$mo A{^kmV
{H$`m h¡ {Og‘| ‘|S>o{b`Z AmZwd§{eH$Vm H$m EH$b OrZ
n¡Q>Z© hmoVm h¡& h‘mar `moOZm h¡ {H$ BZ n[admam| ‘| ZE
OrZm| H$m nVm bJmZo Ho$ {bE h‘ EŠgmo‘ {g¹|$qgJ H$m
BñVo‘mb H$a|&
dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$ {ddaU
(1 Aà¡b 2016 - 31 ‘mM©, 2017)
h‘Zo EH$ n[adma H$m AÜ``Z {H$`m h¡ {Og‘| VrZ

ghmoXa ‘mZ{gH$ Ad‘§XZ, Q>mo{gg Am¡a nm°brS>oŠQ>mBbr
’$sZmoQ>mBn go à^m{dV Wo Am¡a ̀ o g‘aº$$ g̈~§Y Ho$ {ddmh
go n¡Xm hþE Wo& hmo‘moOmBJmo{gQ>r ‘mZ{MÌU Ho$ g̈`moOZ Ho$
~mX BZ VrZm| à^m{dV ì`{º$`m| H$s EŠgmo‘ {g¹o$qgJ H$m
Cn`moJ {H$`m J`m& EŠgmo‘ {g¹|$g {dûcofU go EH$ ZE
{gZmo{Z‘g ñßbmBg ñWb n[adVu c.879G>A H$m nVm
-ARMC9 ‘| bJm̀ m J m̀ Omo EH$ àË¶mer OrZ h¡& -ARMC9
(Am‘}{S>bmo [anrQ> g{hV àmoQ>rZ n[adma gXñ` 9) EH$
g̈a{jV àmoQ>rZ h¡ {OgHo$ gmW EZ-Q>{‘©Zb {bgoZ {g’o$br
hmo‘mobm°Or S>mo‘oZ (EbAmB©EgEM) Am¡a gr-Q>{‘©Zb
Am‘}{S>bmo [anrQ> ‘mo{Q>’$ (E‘AmaE‘) S>mo‘oZ hmoVm h¡&
-ARMC9 ’$moëS> Ho$ EAmaE‘ S>mo‘oZ ‘| Q>|S>‘ EAmaE‘
[anrQ> go EH$ l¥§Ibm ‘| ho{bHo$g Ûmam gwna ho{bŠg
~Zm`m OmVm h¡ {Oggo ~rQ>m Ho$Q>o{ZZ Ho$ g‘mZ àmoQ>rZ
A§V: {H«$`m Ho$ {bE EH$ gVh ̀ m Im§M ~ZVr h¡ Am¡a ̀ h
‘mBH«$moQ>çy~wb J{VerbVm ‘| em{‘b hmoZo H$m AZw‘mZ
bJm`m J`m h¡& `rñQ> Ho$ Xmo hmB{~«S> Am‘mnZ ‘| Xem©̀ m
J m̀ h¡ {H$ -ARMC9 {g`m B©3 ̀ y~r{¹${Q>Z àmoQ>rZ bmBJog
1 Ho$ gmW A§V:{H«$`m H$aVm h¡, {Oggo g¨Ho$V {‘bVm h¡
{H$ ARMC9 ̀ y~r{¹${Q>ZoeZ Ho$ -ARMC8 Ho$ g‘mZ ‘mJ©
‘| em{‘b hmo gH$Vm h¡& g|Ja {g¹|$qgJ Am¡a n[adVu Ho$
gË`mnZ g^r à^m{dV ì`{º$̀ m|, ‘mVm {nVm Am¡a Aà^m{dV
ghmoXam| ‘| {H$E JE, {Og‘| Am°Q>mogmo‘b Aà^mdr n¥W¸aU
H$m n¡Q>Z© Xem©̀ m J`m& pCAS2 {‘Zr OrZ àUmbr H$m
Cn`moJ H$aVo hþE ñßbmBqgJ Xmof Ho$ {bE ARMC9  ‘|
c.879G>A- Ho$ H$m`m©Ë‘H$ {dûcofU go XmVm ñWb ‘|
~Xbmd Ho$ H$maU -ARMC9 OrZ Ho$ EŠgm°Z 9 ‘| hm{Z H$m
g¨Ho$V {‘bm& ARMC9  OrZ Ho$ EŠgm°Z 9 Ho$ AmJo ~‹T>Zo
go EAmaE‘ S>mo‘oZ (261-293 aa H$m {dbmonZ) go 33
E{‘Zmo E{gS> Ho$ BZ’«o$‘ H$m {dbmonZ hþAm, {Oggo -ARMC9
H$s àmoQ>rZ ~§YZ j‘VmAm| na à^md hmoZo H$s Amem h¡&
BZ {g{bH$mo nydm©Zw‘mZ go `h ^r g¨Ho$V {‘bVm h¡ {H$
33aa Ho$ {dbmonZ H$m H$maU c.879G>A Ûmam hmoZo dmbo
ñßbmBqgJ Xmof h¢, {Oggo BgH$s g¨aMZm ‘| éH$mdQ>
AmEJr Am¡a Bg àH$ma ̀ h -ARMC9 Ho$ ‘yb H$m ©̀ H$mo Zï$
H$a gH$Vm h¡ ({MÌ -1)& -ARMC9  A{YH$ g̈a{jV EAmaE‘
[anrQ> H$m EH$ ‘hËdnyU© g‘yh ~ZH$a Ow‹S>Vm h¡ {Og‘|
~m¡{ÕH$ Agj‘Vm go Ow‹S>m àmoQ>rZ hmoVm h¡ {Og‘| ~rQ>m
Ho$Q>o{ZZ (CTNNB1) Am¡a APC2 em{‘b hmoVo h¢&

n[a¶moOZm 2 : bmBgmogmo‘b ^§S>maU {dH$mam| Ho$
AmpÊdH$ AmZwd§{eH$ {dûcofU Ho$ {bE AJbr nr‹T>r
H$s {g¹o$qgJ H$s à{H«$¶m H$m {dH$mg Am¡a AZwà¶moJ
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(¶h EH$ ZB© J{V{d{Y h¡)
g¢Ja AZwH«$‘U N>moQ>o Ordm| H$m H«$‘ {dûcofU H$aZo Ho$
{bE ~hþV Cn`moJr h¡, O~ Bgo ~‹S>o OrZmo{‘H$ {hñgm| na
bJm`m OmVm h¡ Vmo Bg‘| A{YH$ g‘` Am¡a n[al‘ H$s
Oê$aV hmoVr h¡, AZwH«$‘U Ho$ {bE EåßbrH$m°Z V¡̀ ma
H$aZo Ho$ {bE AZoH$ nrgrAma A{^{H«$`mAm| H$s Oê$aV
hmoVr h¢& Cƒ W«ynwQ> ~‹S>o n¡‘mZo na g‘mZm§Va AZwH«$‘U
H$m ©̀Zr{V`m| Ho$ {dH$mg go {nN>bo dfm] ‘| H«$‘ {dûcofU
H$s g¨H$ënZm ‘| H«$m§{V AmB© h¡ Am¡a Bggo ~‹S>o OrZmo{‘H$
IÊS> Ho$ {bE AZwH«$‘U {H$`m J`m h¡ VWm Bg‘| H$m’$s
H$‘ g‘` Ho$ gmW `h A{YH$ ì`dhm[aH$ h¡& dV©‘mZ
n[a`moOZm ‘| h‘mar ̀ moOZm {d{eï> bmBgmogmo‘b ̂ §S>maU
amoJ OrZ go OrZmo{‘H$ S>rEZE Ho$ bJ^J 5 Ho$~r {hñgm|
H$m àdV©Z H$aZo Ho$ {bE ̀ moOZm ~ZmZr hmoJr, Am¡a BgHo$
~mX AJbr nr‹T>r Ho$ AZwH«$‘U na AmYm[aV {dûcofU Ho$
{bE Z‘yZm| H$mo EH$ gmW aIm OmEJm& {d{^Þ à^m{dV
OrZm| g{hV AbJ AbJ bmoJm| go Z‘yZm| H$mo {‘bmH$a Bg
OrZ go AZwH«$‘U H$s bmJV ‘| H$m’$s H$‘r hmoZo ‘| ‘XX
{‘boJr&

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (1 Aà¡b 2016 - 31 ‘mM©, 2017)
nm§M AbJ AbJ àH$ma H$s b§~r nrgrAma AmYm[aV
bmB~«oar H$mo {S>OmBZ {H$`m J`m, {Og‘| OrZ -
NEU1({g`m{bS>mo{gg), SMPD1 ({Z‘¡Z-nrH$ amoJ -
Q>mBn ~r Am¡a {Z‘¡Z nrH$ amoJ- Q>mBn E), AmB©S>r ỳE
(å`yH$m onm°brgoHo$amBS>m o{gg Q>mBn I), EAmaEgE
(‘oQ>mH«$mo‘o{Q>H$ ë ỳH$mo{S>ñQ´m°’$s), EZnrgr1 ({Z‘¡Z nrH$
amoJ-Q>mBn gr1), EZnrgr2 ({Z‘¡Z nrH$ amoJ-Q>mBn
gr2), Or~rE (JmoMa amoJ), OrEE (nmoånoQ> amoJ),
OrEb~r1 (OrE‘1 J¢J{b`mogmBS>mo{gg, OrEZnrQ>rE~r
(I-H$mo{eH$m amoJ), OrEEbEZEg (‘moa{H$¶mo qgS´mo‘)&
b§~r a|O dmbo nrgrAma àmB‘a àË òH$ OrZ Ho$ {bE 5-
10 Ho$~r à^mO Ho$ àdY©Z hoVw TAKARA GXL S>rEZE- Ho$
gmW Cn`moJ {H$E JE {Og‘| EŠgm°Z Am¡a B§Q´m°{ZH$ {hñgo
em{‘b Wo& àd{Y©V CËnmX S>rEgS>rEZE ‘mÌm kmV
H$aZo na AmYm[aV 10  Z¡ZmoJ«m‘ / ‘mBH«$mo brQ>a VH$ VZw
~ZmE JE& àË òH$ bmB~«oar H$m {Z‘m©U àd{Y©V CËnmXm|
Ho$ {‘lU go Hw$b ‘mÌm 100 ‘mBH«$mo brQ>a ~ZmH$a {H$`m

 {MÌ 1 : Xwb©^ Am°Q>mogmo‘b Aà^mdr {dH$ma Ho$ gmW n[adma ‘| àË`mer OrZ H$s nhMmZ&
E : ‘mZ{gH$ Ad‘§XZ, Q>mo{gg VWm nm°brS>oŠQ>mBbr dmbo n[adma H$s d§emdbr&
~r go S>r : H§$Q´mob (gm‘mÝ`), ‘mVm-{nVm ({df‘OmV) Am¡a amoJr (g‘OmV) Ho$ g|Ja {g¹o$§qgJ H«$mo‘oQ>moJ«m’$ ‘| c.879G>A H$mo

Vram| Ûmam Xem©̀ m J`m h¡&
B© : Q´m§g’o$ŠQ> H$s JB© COS7 H$mo{eH$mAm| go AbJ {H$E JE AmaEZE na AmaQ>r-nrgrAma Ho$ n[aUm‘&
E’$ : H$eoéH$s Am¡a AH$eoéH$s Ordm| ‘| EAmaE‘ S>mo‘oZ I Ho$ ̂ mJ Ho$ àmoQ>rZ H«$‘m| H$m ~hþ H«$‘ EbmBZ‘|Q>, {Oggo ñßbmBqgJ

KQ>Zm Ho$ Xm¡amZ {dbmonZ hmoZo H$s Cå‘rX hmoVr h¡&
Or :  EAmaE‘ S>mo‘oZ Ho$ ñWmZ g{hV ARMC9 H$m ̀ moOZm~Õ Amao»m& CËn[adV©Z c.879G>A H$mo bmb Vra go Xem©̀ m J`m

h¡ Am¡a BgH$m `y~r{¹${Q>ZoeZ ñWb Lys441 na h¡&
EM : dÝ` àH$ma ARMC9 (1 - 665 aa) (Zrbm) Am¡a CËn[adVu -ARMC9 (ham) Ho$ ‘m°S>b& EAmaE‘ S>mo‘oZ I (154-341

aa), EAmaE‘ S>mo‘oZ II (375-589 aa) Am¡a E{‘Zmo E{gS> 261 - 293 Ho$ ñßbmBqgJ Ho$ Xm¡amZ Imo OmZo H$s Cå‘rX hmoVr
h¡ {Ogo H«$‘e: nrbo, Jwbm~r Am¡a bmb a§J ‘| Xem©`m J`m h¡&
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J`m, {Og‘| Hw$b A§{V‘ gm§ÐVm 1000 Z¡ZmoJ«m‘ (100
‘mBH«$mo brQ>a/1000 Z¡ZmoJ«m‘) Wr& àË òH$ OrZ Ho$ {bE
EH$ amoJr H$mo EH$ bmB~«oar ‘| em{‘b {H$`m J`m Wm& Bg
àH$ma {Z{‘©V bmB~«oar H$m H«$‘ Bë ẁ{‘Zm MiSeq  EZOrEg
ßboQ>’$m°‘© na kmV {H$`m J`m Wm& -FASTQ ’$mBb H$m
JwUdÎmm {Z §̀ÌU FASTQC Ûmam {H$`m J`m Am¡a BgHo$
~mX BWA Ûmam S>oQ>m EbmBZ {H$`m J`m Omo GATK
nmBn bmBZ Ûmam {H$`m OmVm h¡ Am¡a Bg‘| EZmodma Ûmam
n[adVu EZmoQ>oeZ {H$`m J`m& àË òH$ OrZ ‘| nhMmZo JE
n[ad{V©̀ m| H$mo g|Ja gË`m{nV {H$`m J`m ({MÌ 2)& h‘|
AÜ``Z {H$E JE g^r amo{J`m| ‘| n[adVu CËnÞ H$aZo
dmbo amoJ H$s e§H$m Ho$ g|Ja {g¹|$qgJ ‘| 100 à{VeV H$s
ñdrH$m ©̀Vm àmá hþB©& h‘mar `moOZm Eogo Am¡a ^r à`moJ
H$aZo H$s h¡ VWm Amem h¡ {H$ AJbr nr‹T>r H$s {g¹|$qgJ

H$m ©̀Zr{V Ho$ gmW Ow‹S>o XrK© Ad{Y Ho$ EH$ nrgrAma H$m
{dH$mg bmJV à^mdr, ̂ amogo‘§X Am¡a ewÕ gmYZ Ho$ Vm¡a
na {H$`m OmEJm Omo EbEgS>r VWm AÝ`  AmZwd§{eH$
amoJm| Ho$ AmpÊdH$ {ZXmZ H$a gHo$Jm&
n[a¶moOZm 3 : gm‘mÝ¶ bmBgmogmo‘r g¨M¶Z {dH$mam|
H$m Z¡Xm{ZH$, O¡d amgm¶{ZH$ Ed§ AmpÊdH$ {díbofU
Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (1 Aà¡b 2015 - 31 ‘mM©, 2016)
bmBgmogmo‘r g¨M`Z {dH$ma {d{eîQ> bmBgmogmo‘r E§OmB‘
H$s H$‘r go g¨~Õ EH$ {df‘OmVr` g‘yh Aì`dñWmE§
h¢& BZ {dH$mam| ‘| A{YH$m§e ‘| {ZXmZ E§OmB‘ Am‘mnZ
na AmYm[aV h¡& dmhH$ Am¡a gmYmaU ì`{º$`m| ‘| go
E§OmB‘ ñVam| ‘| ~hþV Á`mXm A{Vì`mnZ h¡& AV:

  {MÌ 2 : Lang PCR Am¡a NGS AmYm[aV {ZXmZ H$m¶©Zr{V H$m {dH$mg
E. NEU1 OrZ (5.7 Ho$~r) Ho$ ‘mZH$sH$aU H$s Oob Vñdra ‘| Q>H$mam GXL nm°br‘aog H$m Cn`moJ {H$`m J`m& boZ 1, 2, 3

‘| AbJ AbJ amo{J`m| Ho$ S>rEZE Z‘yZo h¢& boZ 4 ‘| 1 Ho$~r b¡S>a h¡&
~r. d¡`{º$H$ EZOrEg bmB~«oar H$m Am¡gV H$daoO Xem©Zo dmbm ~ma AmaoI&
gr. NEU1 OrZ (c.200_200delG) ‘| G H$m {df‘OmV {dbmonZ&
S>r. NEU1 OrZ (c.679G>A-) ‘| {df‘OmV {‘g|g CËnO[adV©Z G>A
B©. NEU1OrZ (c.200_200delG) ‘| {df‘OmV G Ho$ {dbmonZ H$m g|Ja gË`mnZ
E’$. NEU1OrZ (c.679G>A)  ‘| {df‘OmV {‘g|g CËn[adV©Z G>A- H$m g|Ja gË`mnZ
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E§OmB‘ Am‘mnZ Ûmam dmhH$m| H$m nVm bJmZm ~hþV
‘wpíH$b h¡& CËn[adV©Z g̈gyMZ dmhH$ nVm bJmZo Am¡a
ghr àgd nyd© {ZXmZ Ho$ {bE ‘XXJma h¡& gm‘mÝ`
bmBgmogmo‘r g̈M`Z Aì`dñWmAm| ‘| Z¡Xm{ZH$ A{^bjUm|,
O¡d amgm`{ZH$ n¡am‘rQ>am| Am¡a AmpÊdH$ Xmofm| H$m
A{^bjUZ H$aZm h‘mao AÜ``Z H$m bú` h¡&
dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$ {ddaU
(1 Aà¡b 2016 - 31 ‘mM©, 2017)
{nN>bo VrZ dfm] ‘| h‘ {d{^ÝZ bmBgmogmo‘b ^ÊS>maU
amoJ (EbEgS>r) Ho$ 350 amo{J`m| ‘| CËn[adV©Z nhMmZZo
‘| gj‘ aho h¢ (Vm{bH$m 1)& `h ^maVr` Am ẁ{d©kmZ
AZwg¨YmZ n[afX Am¡a ñdmñÏ¶ AZwg¨YmZ {d^mJ Ûmam
{Z{YH¥$V bmBgmogmo‘b §̂S>maU amoJ na amï´>r` H$m ©̀ Xb
Ho$ ̂ mJ Ho$ ê$n ‘| {H$`m J`m Wm& Bg AÜ``Z go ̂ maVr`
Am~mXr ‘| EbEgS>r Ho$ amo{J`m| ‘| CËn[adV©Z dU© H«$‘
H$m nVm bJm h¡&

àH$meZ :

1. a§JZmWZ nr, ‘Îmm S>r, ^dmZr Or Eg, dm§JZoH$a
Eg, O¡Z Oo E‘, d‘m© AmB© gr, H$m~am E‘, nwar
Ama S>r, S>m§S>m Eg, Jwám EZ, {J[aem Ho$ E‘,
e§H$a dr EM, nm{Q>b Eg Oo, am‘Xodr E Ama, ̂ Q>
E‘, Jm¡ar e§H$a Ho$, ‘§S>b Ho$, AJ«dmb Eg,
Wm‘h§H$a nr E‘, {VbH$ nr, ’$‹S>Ho$ Eg Ama,
Am¡a Xbmb E. ñnoŠQ́‘ Am°’$ EgE‘nrS>r 1 å ỳQ>oeÝg
BZ E{e`Z-B § {S >`Z n oe |Q ²g {dX E{gS >
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OoZo{Q>Šg nmQ>© E  170(10):2719-2730.
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Jm¡are§H$a Ho$, amd Enr, H$m~am E‘, AJ«dmb
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pŠb{ZH$b EÊS> å ỳQ>oeZ àmo’$mBb Am°’$ ‘ëQ>rg|{Q́H$
Am°pñQ>`mobmB{gg Zm°S>çybmo{gg EÊS Am°Wm}n¡Wr.
A‘o[aH$Z OZ©b Am°’$ ‘o{S>H$b OoZo{Q>Šg  nmQ>©
E 170:410-417.

5. hoã~ma E‘, àgmX Eb EM, ̂ m¡{‘H$ E S>r, Ìw{OboZmo
S>r, ewŠbm E, MH«$~Vu Eg, H§$S>mñdm‘r Ho$ Ho$,

Vm{bH$m 1. {nN>bo gmV dfm] ‘| {d{^Þ amo{J¶m| ‘| kmV {H$E JE g^r CËn[adV©Z Xemm©Zo dmbr S>oQ>m erQ
bmBgmogmo‘r g¨M`Z {dH$ma OrZ ‘m‘bm| CËn[adV©Zm|      ZdrZ

H$s g¨»`m H$s g¨»`m     CËn[adV©Z
Zr‘¡Z {nH$ amoJ àH$ma E Am¡a ~r EgE‘nrS>r1 127 81 38

Zr‘¡Z {nH$ amoJ àH$ma gr EZnrgr1 5 3 3

Zr‘¡Z {nH$ amoJ àH$ma gr EZnrgr2 1 1 1

‘oQ>mH«$mo‘o{Q>H$ ë¶yH$mo{S>ñQ´>m°’$s EAmaEgE 79 56 23

å¶yH$monm°brgoHo$arS>mo{gg I AmB©S>r¶yE 31 22 15

å¶yH$monm°brgoHo$arS>mo{gg  II AmB©S>rEg 33 20 7

å¶yH$monm°brgoHo$arS>mo{gg VI EAmaEgE 38 24 18

[g¶m{bS>mo{gg EZB©¶y1 5 3 3

å¶yH$mo{b{nS>mo{gg OrEZnrQ>rE~r 50 32 24

Hw$b 369 242 132
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amoë’$g E, H$m‘W EZ, Xbmb E, {~bog Eg,
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OZ©b Am °’$ ‘ o{S >H$b OoZ o{Q >Šg nmQ> ©  E
170(9):2486-2489.
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(2016). E Zmodb ‘ëQ>rßbmB Om°B§Q> {S>gbmoHo$eZ
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nmXn S>rEZE q’$Jaqà{Q§J godmE§

AÜ¶j S>m°. eŵ Xrn MQ>Ou ñQ>m’$ d¡km{ZH$
gXñ¶ S>m°. Ho$. AZwn‘m ñQ>m’$ d¡km{ZH ({gVå~a 2016 go)

S>m°. dr dr gË¶mdVr VH$ZrH$s A{YH$mar (‘mM© 2017 VH$)
Zr{b‘m WmoQ>m VH$ZrH$s A{YH$mar ({gVå~a 2016 go)
bú‘r d¡îUm VH$ZrH$s ghm¶H (‘mM© 2017 go)
Or {edam‘ H$m¶m©b¶ ghm¶H$ ñQ>m’$ ({gVå~a 2016 go)$ $

CÔoí¶ :

1. {Z¶m©V {ZarjU n[afX (B©AmB©gr), dm{UÁ¶
‘§Ìmb¶, ^maV gaH$ma, ^maV VWm AÝ¶ Xoem| Ho$
~mg‘Vr Mmdb {Z¶m©VH$m| go àmá ~mg‘Vr Z‘yZm|
H$s ewÓVm H$m narjU H$aZm;

2. Mmdb hmB{~«S> ~rO CËnmXZ ‘| à ẁº$ Mmdb g¨H$a
Am¡a n¡V¥H$ bmBZm| H$s AmZwd§{eH$ ewÕVm H$m AmH$bZ&

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2016 VH$)

Hw$b 209 ~mg‘Vr Ho$ Z‘yZm| H$m {dûco fU {H$`m J`m
{Og‘| go 26 à{VeV Z‘yZo ewÕ nmE JE, 26 à{VeV
Z‘yZm| ‘| J¡a ~mg‘Vr Mmdb H$m An{‘lU 15 à{VeV
go H$‘ Wm Am¡a Ho$db 1 à{VeV Z‘yZo 15 à{VeV go
A{YH$ An{‘{lV nmE JE&

n[a¶moOZm 1 : {Z¶m©V {ZarjU n[afX (B©AmB©gr),
dm{UÁ¶ ‘§Ìmb¶, ^maV gaH$ma, ^maV VWm AÝ¶
Xoem| Ho$ ~mg‘Vr Mmdb {Z¶m©VH$m| go àmá ~mg‘Vr
Z‘yZm| H$s ewÓVm H$m narjU H$aZm

à{VdoXZmYrZ Ad{Y Ho$ Xm¡amZ, Hw$b 153 ~mg‘Vr Z‘yZo
{díbo{fV {H$E JE Am¡a J¡a-~mg‘Vr Mmdb Ho$ gmW
{‘bmdQ> H$s à{VeVVm gy{MV H$aZo dmbo Z‘yZm| H$s
g§»¶m {ZåZm§{H$V {MÌ 1 ‘| Xem©B© JB©&

~mg‘Vr Mmdb H$s S>rEZE Om§M Ho$ {bE àmoQ>moH$m°b
H$m Ama§{^H$ {dH$mg ½`mah A{Ygy{MV ~mg‘Vr {H$ñ‘m|
Ho$ gmW AmR> gab H«$‘ Xmohamd (EgEgAma) {H$ñ‘m| Ho$
gmW An{‘lU H$m nVm bJmZo H$s {d{Y H$m {dH$mg
{H$̀ m J`m Wm& An{‘lU H$s Om§M ‘| hmoZo dmbr O{Q>bVmAm|
VWm MwZm¡{V`m| H$mo Ü`mZ ‘| aIVo hþE Bgo Am¡a AmJo ~‹T>mZo
VWm {ZåZ{bpIV {d{Y go dV©‘mZ àmoQ>moH$m°b Ho$ n[aîH$aU
Ho$ à`mg {H$E Om aho h¢ :

{MÌ 1 : dV©‘mZ à{VdoXZmYrZ df© ‘| ~mg‘Vr Ho$ Z‘yZm| H$m {díbofU

Adultera�on below 15% 
Pure 

Total No. of Samples- 153 
54% 46% 

ewÓ

{‘bmdQ 15% go H$‘

àmá Z‘yZm| H$s g§»¶m -153
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1) ~mg‘Vr {H$ñ‘m| Ho$ S>oQ>m~og AÚVZ ~ZmZm

dV©‘mZ ‘| h‘mar {d{Y ‘| ~mg‘Vr Mmdb H$s ~rg
{H$ñ‘m| ‘| go ½`mah H$mo H$da {H$`m J`m h¡, {OÝh|§
~rO A{Y{Z`‘, 1966 Ho$ VhV H¥${f Am¡a ghH$m[aVm
{d^mJ (S>rEgr) Ûmam A{Ygy{MV {H$`m J`m h¡&
h‘Zo ì`mnH$ S>oQ>m~og V¡̀ ma H$aZo Ho$ {bE g^r
~mBg A{Ygy{MV {H$ñ‘m|  H$s nhMmZ Ho$ {bE
O{Q>b VarHo$ go AmR> ‘mH©$am| Ho$ n¡Zb {dûcofU {H$E
JE h¢& ~Mr hþB© {H$ñ‘mo| H$s ê$naoImE§ OëXr go OëXr
V¡̀ ma H$s OmE§Jr&

2) [H$ñ‘m| H$s nhMmZ Ho$ {bE EH$b AZmO
{dûcofU

AkmV Mmdb Z‘yZm| na, Ohm§ ̀ h Z‘yZm EH$ {H$ñ‘
na à^mdr Wm, h‘mar ‘mZH$sH¥$V {d{Y H$m Cn`moJ
H$aVo hþE BgH$s nhMmZ H$aZm EH$ AÀN>m H$ama h¡&
O~{H$ O{Q>b {‘lUm| Ho$ Z‘yZm| ‘| Mmdb H$s {H$ñ‘m|
H$s nhMmZ Ho$ {bE EH$b AZmO Am‘mnZ H$m
Cn`moJ {H$¶m Om ahm h¡&

3) O{Q>b {‘lUm| Am¡a {H$ñ‘m| H$s nhMmZ Ho$ ~ohVa
{d ôXZ Ho$ {bE n¡Zb ‘| EgEgAma H$s g»̈`m
~‹T>mZm

Mmdb H$s ZB© {H$ñ‘m| Ho$ bJmVma Omar hmoZo Ho$ gmW
`h A{Zdm ©̀ ~Z J`m h¡ {H$ dV©‘mZ Am‘mnZ ‘|
EgEgAma ‘mH©$am| H$s C{MV g¨»`m Bg‘| em{‘b
H$s OmE& EgEgAma ‘mH©$am| ‘| Cƒ nm°br‘m°{’©$H$
gyMZm gm‘J«r (nrAmB©gr) H$mo MwZm J`m h¡ Am¡a
dV©‘mZ ‘| CZ ‘mH©$am| H$s nhMmZ Ho$ {bE naIm Om
ahm h¡ Omo ~mg‘Vr {H$ñ‘m| H$s ñnï>  nhMmZ ‘| ‘XX
H$a gH$Vo h¢&

n[a¶moOZm 2 : Mmdb hmB{~«S> ~rO CËnmXZ ‘| à ẁº$
Mmdb gḦ$a Am¡a n¡V¥H$ bmBZm| H$s AmZwd§{eH$ ewÕVm
H $ m
AmH$bZ

^maV ‘| hmB{~«S> ~rO CËnmJXZ Ho$ {bE 3 bmBZ H$s
àUmbr ì`mnH$ ê$n go Cn`moJ H$s OmVr h¡& Bg‘| à ẁº$
VrZ bmBZ| h¢, gmBQ>moßbmpÁ‘H$ Za ~§Ü¶ (grE‘Eg/E)
bmBZ (I) ‘|Q>oZa (~r) bmBZ Am¡a (J) aoñQ>moag (Ama)
bmBZ& ^maVr` ~rO A{Y{Z`‘ Ho$ AZwgma hmB{~«S>
Mmdb H$s ewÕVm 98  à{VeV hmoZr Mm{hE Am¡a
gmBQ>moßbmpÁ‘H$ Za ~§Ü` bmBZ 98  à{VeV hmoZr Mm{hE&
`h AZw‘mZ bJm`m J`m h¡ {H$ hmB{~«S> ~rO ‘| 1
à{VeV AewÕVm go CnO ‘| 100 {H$bmo J«m‘ / hoŠQ>ò a
H$s H$‘r AmVr h¡& grE‘Eg Am¡a ‘|Q>oZa bmBZ AmBgmo-
Ý ỳ>pŠb`a bmBZ| h¢ {H$ÝVw ò ‘mBQ>moH$m°pÝS´̀ b OrZmo‘ ‘|
‘m¡OyX OrZ Ho$ H«$‘ ‘| {^Þ hmoVr h¢ {OZgo Za ~§Ü¶Vm
{Z §̀{ÌV hmoVr h¡& AZoH$ AmpÊdH$ ‘mH©$a (gh à ŵËdH$mar
Am¡a à ŵËdH$mar XmoZm|) Omo BZ bmBZm| Ho$ ~rM A§Va H$a
gH$Vo h¢, CnbãY h¢&

dV©‘mZ à{VdoXZmYrZ df© ‘| h‘Zo VrZ gh à ŵËdH$mar
‘mH©$am| H$m {dH$mg {H$`m h¡ Omo grE‘Eg Am¡a ‘|Q>oZa
bmBZm| ‘| A§Va H$aVo h¢& h‘Zo Cnamoº$ C{„pIV ‘mH©$am|
Ho$ àmB‘a H$mo AmJo ~‹T>mZo dmbo 5' EÊS> H$mo bo~b {H$`m
h¡ Am¡a BgHo$ gmW Hw$N> AÝ`> [anmoQ>© {H$E JE ‘mH©$am| ‘|
âbmoag|Q> âbmoamo’$moa hmoVo h¢ Am¡a ̀ o dV©‘mZ ‘| WmoH$ ~rO
Z‘yZm| H$s AmZwd§{eH$ ewÕVm H$mo naIZo Ho$ EH$ Am‘mnZ
H$m {dH$mg H$aZo ‘| em{‘b h¢ (grE‘Eg Am¡a ‘|Q>oZa
bmBZm| Ho$ AbJ AbJ AZwnmVm| ‘| {‘{lV) {Og‘|
H¡${nbar BboŠQ´mo’$moao{gg Cn`moJ {H$`m OmVm h¡&
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OrdmpÊdH  AmZwd§{eH$s$ à¶moJembm
Ego[a{e¶m H$mobmB© ‘| OrZ {Z¶‘Z, AZwboIZ g‘m{á VWm E‘rZmo Aåb Ed§ Am¶Z-n[adhZ na AÜ``Z

g¨H$m¶ A{^OrV E gaXogmB© ñQ>m’$ d¡km{ZH$
Ama h[aZmam¶UZ ñQ>m’$ d¡km{ZH$$

Oo gr ~mog amï>́r` AÜ òVm O Jm¡are§H$a nrEMS>r N>mÌ
nrEMS>r N>mÌ A{‘V nR>m{Z¶m> d[aîR> AZwg¨YmZ AÜ¶oVm (OyZ 2016 VH$)

Am{Zgm Zm{Oa d[aîR AZwg¨YmZ AÜ¶oVm ([gVå~a 2016 VH$)
amOdY©Z E‘ H$mn{eH$a d[aîR> AZwg¨YmZ AÜ¶oVm
gw{MÌm CàoVr d[aîR AZwg̈YmZ AÜ¶oVm
Z{bZr aKwZmWZ d[aîR AZwg¨YmZ AÜ¶oVm
amOolr gÝ¶mb d[aîR> AZwg¨YmZ AÜ¶oVm
{ZXm Abr d[aîR>> AZwg¨YmZ AÜ¶oVm
a{de e‘m© d[aîR> AZwg¨YmZ AÜ¶oVm
Oo ‘{„H$mOw©Z H${ZîR> AZwg¨YmZ AÜ¶oVm
gm¶§VZ Jmoñdm‘r H${ZîR> AZwg¨YmZ AÜ¶oVm
ñdm{V Xþ~o H${ZîR> AZwg¨YmZ AÜ¶oVm
dmZr qgh H${ZîR> AZwg¨YmZ AÜ¶oVm
ZraO Hw$‘ma$ H${ZîR> AZwg¨YmZ AÜ¶oVm (OwbmB© 2016 go$)
¶moJoe nm{Q>Xma$ H${ZîR> AZwg¨YmZ AÜ¶oVm (’$adar 2017 go$)

AÝ` gXñ¶ dr Ho$ {‘lm ñQ>m’$ d¡km{ZH$ (OyZ 2016 VH$)
Ho$ AZwn‘m ñQ>m’$ d¡km{ZH$ (AJñV 2016 VH$)
Oo H¥$îUm brbm VH$ZrH$s A{YH$mar
Q>rEg e’$sH$ VH$ZrH$s A{YH$mar
{d‘bm A„mS>m AZwg§YmZ Egmo{gEQ>
nr {h‘ q~Xþ AZwg§YmZ Egmo{gEQ>
emídV ‘hmnmÌm AZwg§YmZ Egmo{gEQ (AJñV 2016 VH$)
gmoZr {à¶m dobé AZwg§YmZ Egmo{gEQ (AJñV 2016 go)

OrdmpÊdH AmZwd§{eH$s à¶moJembm ‘| VrZ AZwg§YmZ
g‘yh h¢ Omo Egoao{e¶m H$mobmB© Ho$ eara {dkmZ AmZwd§{eH$s
Ho$ H$B© nhbwAm| Ho$ g¨~§Y ‘| Om§M H$m¶© ‘| g§b½Z h¢ Am¡a
gyú‘Ord {dkmZ ‘| CËH¥$ï>Vm Ho$ÝÐ Ho$ ê$n ‘| A{YH$m§e
ghm¶Vm O¡d àm¡Úmo{JH$s {d^mJ go àmá hmoVr h¡& ¶h
H$m¶© Bg à{VdoXZmYrZ df© Ho$ Xm¡amZ {ZåZ{b{IV CÔoí`m|
Ho$ VhV g‘yh ×mam {H$¶m J¶m h¡&

CÔoí¶
1. amoJ g¨~§Yr Ama-byßg H$m hmoZm Am¡a CZHo$ n[aUm‘;
2. Ama Zog B© H$r A{Zdm¶©Vm Am¡a Amo{bJmo‘o[aOoeZ

gw{dYmE§;
3. PtsP-PtsO-PtsN ’$m°ñ’$mo[abo Am¡a nmoQ>o{e`‘ (K+)

M`mnM`;
4. ‘yb ŷV E{‘Zmo E{gS> Ho$ {Z`m©V na AÜ``Z;

5. H$mo{eH$m {d^mOZ H$s {dH$mg Xa na {Z ©̂a ‘m°S>çybZ
‘| ~ogb (p)ppGpp H$s ŷ{‘H$m H$mo g‘PZm;

6. SpoT H$‘r Ho$ n[aUm‘m| na AÜ``Z;

7. glpD CËn[adVu ‘| p½bgam°b ào[aV {dH$mg R>hamd
Ho$ AmZwd§{eH$ Am¡a AmpÊdH$ bjUm| H$m dU©Z;
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Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2016 VH$)

àË¶oH$ CÔoí` na {nN>bo dfm] {H$E JE H$m¶© Ho$ gma H$mo
ZrMo VËg§~§{YV {ddaU Ho$ nhbo ^mJm| ‘| àñVwV {H$¶m
J¶m h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017)

amoJ g¨~§Yr Ama-byßg H$m hmoZm Am¡a CZHo$ n[aUm‘

H$B© gmb nhbo Bg à`moJembm ‘| g~go nhbo `h
àñVm{dV {H$`m J`m Wm {H$ g^r Or{dV àUm{b`m§ An
ñQ´r‘ S>rEZE ñQ¢́S> Ho$ gmW {dfmbw AmaEZE-S>rEZE
hmB{~«S> `m Ama-byßg  ~ZmZo Ho$ {bE A{ZqbJ Ho$ à{V
g̈doXZerb hmoVr h¢ Am¡a {d{^Þ àmoQ>rZm| Ûmam E‘AmaEZE
H$s gh AZwboIZ g¨b¾ZVm H$s à{H«$`m H$mo Ama-byn
~ZZo H$s amoH$Wm‘ Ho$ {bE {dH$mg ‘| BgHo$ AZwgma MwZm
J`m h¡& Bg ‘m°S>b Ho$ AZwgma, ~¡ŠQ>r[a`m ‘|, O¡go B©.
H$mobmB©, amB~mogmo‘ Ho$ gmW ZdOmV AZwboIm| go ~mB§qS>J
H$aVm h¡ (AWm©V² AZwboIZ-Q´m§gboeZ H$nqbJ, Omo
àmoH¡$[a`mo{Q>H$ OrdZ e¡br H$s n[a^m{fV H$aZo dmbr
{deofVm h¡), Omo CÝh| S>rEZE Ho$ gmW AZrb hmoZo go
amoH$Vr h¡& h‘Zo AmJo àñVmZd {X`m Wm {H$ AmaEMAmo
na {Z ©̂a AZwboIZ g‘mnZ (AmaS>rQ>rQ>r) H$s B©. H$mobmB©
‘| à{H«$`m ({Og‘| àmoQ>rZ AmaEMAmo Am¡a EZ ỳEgOr
Ow‹S>Vo h¢) Ama-byn Ho$ ~ZZo ‘| H$‘r bmVr h¡, My§{H$
AmaS>rQ>rQ>r AZwboIm| Ho$ g¨ûcofU H$m g‘mnZ H$aZo Ho$
{bE H$m ©̀ H$aV h¡, {Ogo BgHo$ gmW Q´m§gboQ> Zht {H$`m
Om ahm h¡&

Bg ‘m°S>b Ho$ g‘W©Z ‘|, h‘mao g‘yh Ho$ H$m ©̀ ‘| `h
Xem©̀ m J`m h¡ {H$ B©. H$mobmB© ‘| AmaEMAmo ̀ m EZ ỳEgOr
Ho$ Zm°H$AmCQ> CËn[adV©Zm| H$s KmVH$Vm H$mo Q>r4 ’o$O Ho$
EH$ Ama-byn ho{bHo$g, `ydrEgS>ãë`y H$s EŠQ>mo{nH$
A{^ì`{º$ go ~Mm`m Om gH$Vm h¡, {Oggo nVm bJVm
h¡ {H$ BZ CËn[ad{V©̀ m| ‘| An[ahm ©̀ ê$n h¡ Š`m|{H$ Bg‘|
A{V[aº$ Ama-byßg ‘m¡OyX h¢& nwZ:, h‘Zo AJbr nr‹T>r
H$s {g¹o$qgJ (EZOrEg) Ho$ ‘mJ© Ûmam Ama-byßg Ho$
{dVaU H$m {ZYm©aU {H$`m Am¡a OrZmo‘ ‘| BZHo$ ‘m¡OyX
hmoZo Ho$ 75 go A{YH$ hm°Q> ñnm°Q> A{^kmV {H$E, BZ‘| go

AZoH$ hm°Q> ñnm°Q> AZoH$ Ho$~r b§~o Wo Am¡a BZ‘| g|g Am¡a
E§Q>rg|g XmoZm| àH$ma Ho$ AZwboIZ Ho$ {hñgo em{‘b Wo&
A§VV:, h‘mar {XbMñn Ama-byn {Z‘m©U Ho$ {dH¥${V
{dkmZ g¨~§Yr n[aUm‘m| ‘| go EH$ H$m AÜ``Z h¡,
{OgH$m Zm‘ h¡ Ama-byn ñWbm| go JwUgyÌ S>rEZE {ÛJwUZ
H$s {dn{WV ewê$AmV, {Ogo {Z‘m©UmËåmH$ ê$n go pñWV
S>rEZE {ÛJwUZ (grEgS>rAma) Ho$ ê$n ‘| g¨X{ ©̂V {H$`m
OmVm h¡& dV©‘mZ df© ‘|, h‘Zo Bg n[a`moOZm Ho$ Xmo
nhbwAm| Ho$ g̈~§Y ‘| Om§M H$s h¡ : (1) E§{Q>g|g Q́m§g{H«$ßeZ,
AmaS>rQ>rQ>r, Am¡a Ama-byn JR>Z Ho$ ~rM A§Va g¨~§Y;
VWm (2) grEgS>rAma H$s {deofVmE§ Am¡a V§Ím& CZ‘| go
àË òH$ ZrMo g¨jon ‘| dU©Z {H$`m J`m h¡&

AÝ` g‘yh Ûmam BgHo$ nhbo Xem©̀ m J`m Wm {H$ B©.
H$mobmB© ‘| AmaS>rQ>rQ>r H$m à‘wI bú` E§Q>rg|g AZwboIZ
h¡ (Omo n[a^mfm Ûmam AZwdmX Zht {H$`m J`m h¡), Am¡a
BZHo$ Ûmam ~‹S>r g¨»`m ‘| E§Q>rg|g AmaEZE ̂ r A{^kmV
{H$E JE h¢, Omo AmaEMAmo Ho$ g¨X‘Z na g¨ûco{fV hmoVo
h¢& {nN>bo df© H$s [anmoQ>© ‘| {Og àH$ma C„oI {H$`m J`m
Wm, h‘Zo AnZo OrZmoì`mnr Ama-byn ‘oqnJ Ho$ {ZîH$fm]
go BgH$s VwbZm EH$ AZno{jV {dnarV gh g¨~§Y H$s
ImoO hoVw H$s Wr, Omo Xmo AbJ AbJ S>oQ>m goQ> Ho$ ~rM
H$s JB© Wr, AWm©V² `h Eogm {hñgm h¡ {Og‘| n`m©á
E§Q>rg|g AZwboIZ Ûmam Ama-byn H$s H$‘ ‘mÌm Xem©B© JB©
Am¡a BgHo$ {dnarV XoIr JB©& ò {ZîH$f© ghO kmZ Ho$
{dnarV Wo, My§{H$ h‘mao ‘m°S>b Ama-byn Ho$ AZQ´m§gbo{Q>S>
ZdOmV E‘AmaEZE go CËnÞ hmoZo H$s Amem h¡ O¡go
E§Q>rg|g Q´m§g{H«$ßQ>& BZ AdbmoH$Zm| H$mo g‘PmZo Ho$ {bE
BgHo$ ~mX h‘Zo `h g¨H$ënZm H$s Wr {H$ EH$ E§Q>rg|g
Q́m§g{H«$ßQ AË`{YH$ Cƒ Ama-byn g̈doXr bmoH$g na VËH$mb
Ama-byn ’$m°‘}Z H$mo ~ZmEJm Am¡a bmoH$g na AZwboIZ
H$m nwZ: g¨X‘Z hmoJm, Vm{H$ Bg bmoH$g na nVm bJmE
JE E§Q>rg|g Q´m§g{H«$ßQ> Ý ỳZV‘ hm|Jo&
dV©‘mZ df© ‘| h‘Zo AnZo ‘m°S>b Ho$ EH$ ~‹S>o nydm©Zw‘mZ
H$mo naIm h¡, {OgH$m Zm‘ h¡ ‘{hS>Z’ Ama-byn E§Q>rg|g
bmoH$mB©, {OgH$m nVm AmaS>rQ>rQ>r g¨X‘Z Ho$ g῭ moOZ
VWm Ama-byn hobrHo$g A{^ì`{º$ go hmoJm& BgHo$ AZwgma
h‘Zo EZOrEg AmaEZE-EgB©Š ỳ à`moJ (àmo. {’${bn
~mobH$ Ho$ gh`moJ go) S>oëQ>m AmaEMAmo Am¡a S>oëQ>m$-
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EZ`yEgOr CËn[ad{V©`m| ‘| {H$`m, Omo `ydrEgS>ãë¶y
ho{bHo$g H$mo ì`º$ H$aVo h¢& BZ à`moJm| Ho$ n[aUm‘ nyar
Vah àñVm{dV g¨H$ënZm Ho$ AZwê$n h¢ Am¡a h‘Zo B©.
H$mobmB© OrZmo‘ ‘| 200 go A{YH$ ZE E§Q>rg|g bmoH$mB©
A{^kmV {H$E h¢ Omo Ho$db CZ n[apñW{V`m| ‘§o ì`º hmoVo
h¢, Ohm§ AmaS>rQ>rQ>r AZwnpñWV h¡ Am¡a Ama-byn hobrHo$g
H$mo ì¶º$ {H$`m OmVm h¡, ò XmoZm| bmoH$mB© Eogo h¢ {OÝh|
h‘mao {nN>bo AÜ``Zm| ‘| Ama-byn ̀ wº$ ê$n ‘| A{^kmV
{H$`m J`m Wm&

Bg àH$ma, h‘mao dV©‘mZ H$m ©̀ go h‘ `h {ZîH$f©
{ZH$mb gH$Vo h¢ {H$ B©. H$mobmB© {d ôXm| ‘|, {Og‘| XmoZm|
àH$ma H$s ~mYmE§ ghO hmo OmVr h¢ (AmaS>rQ>rQ>r, Am¡a
Ama- byn {Z‘m©U), E§Q>rg|g AZwboIZ bJ^J 50 à{VeV
OrZm| ‘| hmoVm h¡ Am¡a ̀ o g^r Zm°Z-AmaAmaEZE Q́m§g{H«$ßQ>
H$s H$mo{eH$mAm| ‘| ~hþVm`V H$m bJ^J 22 à{VeV hmoVm
h¡& BgHo$ AZwgma h‘ Bg KQ>Zm H$mo ‘~¡ŠQ>r[a`b E§Q>rg|g
AZwboIZ H$m Jham nXmW©’ H$hVo h¢& H$moamobar ^r Bg
KmVH$ à^md Ho$ gmW g¨~§{YV Zht h¡ {Og‘| A{V[aº$
E§Q>rg|g AZwboIZ hmoVm h¡, {H$ÝVw Ama-byn Ho$ gmW ò
BZ AZwboIm| Ho$ gmW ~ZmE Om aho h¢&

grEgS>rAma Ho$ g¨X ©̂ Ho$ gmW (Omo, {dn{WV JwUgyÌ
{ÛJwUZ H$s ewê$AmV h¡) EH$ àm`mo{JH$ {deofVm Ho$ gmW
Bg KQ>Zm ‘| CËn[ad{V©̀ m| H$s Ordj‘Vm H$mo g¨X{ ©̂V
{H$`m J`m h¡, {Og‘| Amo[aH$ (CXmhaU Ho$ {bE dnaA

CËn[ad{V©̀ m| ‘|) ‘| DnaA--‘mpÜ`V {ÛJwUZ H$s ewê$AmV
‘| Iam~r AmVr h¡& Bg ‘mZXÊS Ûmam AÝ` AÝdofH$m| ‘|
B©. H$mobmB© {d ôXm| ‘| AmaZog EM1 `m AmaB©grOr H$s
H$‘r H$m àXe©Z {H$`m h¡ (Omo H«$‘e: hmBS´mobmB{gg ̀ m
AZdmB§qS>J Ûmam Ama-byn H$mo hQ>mVm h¡) Am¡a Hw$N>
A{V[aº§$ CËn[ad{V©̀ m| H$s CnpñW{V (tus Am¡a rpoB*35),
{Oggo ‘JbV’ {Xem ‘| JmobmH$ma JwUgyÌ Ho$ Amg nmg
{ÛJwUZ H$s H$ma©dmB© go O‹S>r ~mYmAm| H$mo gwbPmZo H$s Cå‘rX
h¡, {OZgo grEgS>rAma H$s XjVm ‘| gwYma Xem©̀ m J`m h¡&

AmaZog EM1 - ̀ m AmaB©grOr H$s H$‘r dmbo CËn[ad{V`m|
‘|  grEgS>rAma H$s A{V[aº$ {d ôXH$ nhMmZ ̀ h h¡ {H$
O~ BZ‘| DnaA--H$s H$‘r hmoVr h¡ Vmo ̀ o ‘‘‘Ü` Q>{‘©Zg
nrH$’’  H$mo ‘mH©$a Amd¥{Îm {dûcofU Ho$ à`moJm| ‘| Xem©Vo
h¢, {Og‘| h‘Zo Aën Amd¥{Îm, ñQ>moHo$pñQ>H$, OrZmoì`mnr

{dn{WV {ÛJwUZ H$s ewê$AmV Ho$ {dVaU Bg Am~mXr ‘|
XoIo h¢& `h ^r ZmoQ> {H$`m OmE {H$ Hw$N> AÝ` g‘yhm| ‘|
Ama-byn Ho$ {Z‘m©U Ho$ gmW AmaB©grOr CËn[ad{V©̀ m| ‘|
grEgS>rAma Ho$ hmoZo H$m {dH$ën àñVm{dV {H$`m h¡, Omo
`m Vmo {ÛJwUZ ’$moH©$ Ho$ Q>H$amd go CËnÞ {ÛJwUZ Ho$ gmW
h¡ `m Bg‘| Xmohao ñQ¢́S> dmbr Qy>Q> ’y$Q> H$s ‘aå‘V dmbr
KQ>ZmAm| go aoQ´mo J«oS> {ZX}e {‘bVm h¡&

dV©‘mZ df© ‘| h‘Zo grEgS>rAma H$s Xmo A{V[aº$ Am¡a
ZB© KQ>ZmAm| H$mo A{^kmV {H$`m h¡& Bg‘| go nhbr KQ>Zm
S>rEZE EŠgmo Ý ỳpŠbEg Ho$ ~mX CËn>[adV©Zm| Ho$ {d{^Þ
g῭ moOZ Ho$ gmW h¢ : EŠgmo Ý ỳpŠbEg 1, 5 Am¡a 7

Eg~rgrgrS>r Am¡a AmaB©grOo& Bg‘| Xygam S>¡‘ ‘o{Wbog
H$s AZwnpñW{V h¡, Omo ‘o{Wb {ZX}{eV {‘g‘¡M ‘aå‘V
‘| em{‘b hmoVm h¡& XmoZm| hr ‘m‘bm| ‘| h‘Zo EZOrEg
‘mH©$a Amd¥{Îm {dûcofU Ho$ à`moJm| ‘| ‘‘{‘S> Q>{‘©Zg nrH
’’ hñVmja XoIo h¢& BZ {d ôXm| Ho$ gmW AÝ`d à`moJm| Ho$
{‘bo Owbo n[aUm‘m| go `h gwPmd {‘bVm h¡ {H$ nyd©
grEgS>rAma ‘| Ama-byn Ûmam ‘Ü`ñWVm H$s OmVr h¡ Am¡a
Xygam Xmohao ñQ́¢S> H$s Qy>Q> ’y$Q> ‘| ‘aå‘V Ûmam hmoVm h¡& h‘Zo
`h ̂ r Xem©̀ m h¡ {H$ AmaEMAmo ‘| CËn[adV©Z go nyd© KQ>Zm
‘| grEgS>rAma ‘| `moJXmZ {X`m Om gH$Vm h¡&$

AmaZog B© H$r A{Zdm¶©Vm Am¡a Amo{bJmo‘o[aOoeZ
gw{dYmE§

B©. H$mobmB© Ordj‘Vm Ho$ {bE E§OmB‘ AmaZog B© A{Zdm ©̀
h¡ Am¡a `h nm°brnoßQ>mBS> Ho$ hmo‘moS>mB‘a Ho$ EH$ S>mB‘a
Ho$ ê$n ‘| ‘m¡OyX h¡, {OgH$s b§~mB© 1000 E{‘Zmo E{gS>
Adeof go Hw$N> A{YH$ h¡& BgH$m EZ-Q>{‘©Zb AY©
(EZQ > rEM) ‘ |  ` o  nmE OmV o  h ¢  (1)
E§S>moamB~moÝ ỳpŠb`mobmB{Q>H$ J{V{d{Y Ho$ {bE CËàoaH$
ñWb VWm (2) ‘‘5’- g|ga’’ nm°{H$Q> Omo E§OmB‘ H$mo
AmaEZE g~ñQóQ> na gdm©{YH$ g{H«$` ~ZmVm h¡ {Og na
5’-Q>{‘©Zb ‘moZmo’$m°ñ’o$Q> hmoVm h¡& J¡a CËàoaH$ gr-
Q>{‘©Zb hm’$ (grQ>rEM) AmaZog B© ‘| hmoVm h¡, Omo
Ordj‘Vm Ho$ {bE ì`dhm ©̀ h¡, `h ‘ybV: Ag¨a{MV
hmoVm h¡ Am¡a ~hþ àmoQ>rZ H$m°åboŠg H$s Agoå~br Ho$ {bE
ê$naoIm Ho$ Vm¡a na H$m ©̀ H$aVm h¡, {Ogo S>rJ«oS>mo gmo‘
H$hVo h¢& AmaZog B© H$s A{Zdm ©̀Vm H$m H$maU ñnï>> Zht
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h¡ Am¡a Bg‘| {d{dY àH$ma go gwbPm`m J`m h¡ {H$ `h
E‘AmaEZE ‘| {JamdQ> H$s J{V{d{Y H$s Oê$aV go CËnÞ
hmoVm h¡, Omo Q>rAmaEZE H$s n[an¹$Vm Ho$ {bE, AmaAmaEZE
na H$ma©dmB© H$aZo Ho$ {bE Am{X hmo gH$Vm h¡&

{nN>bo df© [anmoQ>© {H$E JE H$m ©̀ ‘| h‘Zo Xem©̀ m Wm {H$
`h AnM{`V AmaZog H$s J{V{d{Y H$s Aì`dhm ©̀Vm Ho$
gmW Ow‹S>m h¡, {Ogo H$mo{eH$m ‘| pñWa AmaEZE ñVam| ‘|
H$‘r Ûmam ~Mm`m Om gH$Vm h¡, Omo {djmô m| Ûmam àmá
hmoVm h¡, O¡go AmYma ŷV nrnrOrnr ñVa, àmoQ>rZ S>rHo$EgE
H$s A{VA{^ì`{º$,  ‘H$R>moa’ AmaEZE nm°br‘aoO
CËn[adV©Zm| H$s ewê$AmV `m OrZmo{‘H$ amB~mogmo‘b
AmaEZE Amonoam°Z à{V g¨»`m ‘| gmV go Xmo H$s H$‘r
AmVr h¡& VXZwgma h‘Zo Bg gwPmd H$mo AmJo ~‹T>m`m h¡
{H$ AmaZog B© H$s A{Zdm ©̀Vm ~oeH$ g῭ wº$ h¡ Am¡a BZH$s
g¨»`m$ Bg àH$ma A{YH$ h¡ {H$ `{X `h H$mo{eH$mAm| H$mo
gr{‘V E§OmB‘ J{V{d{Y Ho$ gmW AmJo MbVm h¡ Vmo
pñWa AmaEZE àg¨gmYZ H$‘ hmo OmVm h¡ Am¡a BgHo$ ~mX
n`m©á J{V{d{Y E‘AmaEZE H$s {JamdQ> Ho$ {bE CnbãY
hmoJm Am¡a Bg àH$ma Bg‘| Ordj‘Vm hmoJr&

dV©‘mZ df© ‘| Bg ‘m°S>b H$s nw{ï> Ho$ {bE A{V[aº$
à`moJ {H$E JE Am¡a d¡H$pënH$ ì`m»`mAm| H$mo g‘má
{H$`m J`m& Bg àH$ma h‘Zo Xem©̀ m h¡ {H$ H$R>moa AmaEZE
nm°br‘aoO CËn[adV©Z, {OZ‘| gr{‘V AmaZog B© Ho$ gmW
{d ôXm| H$s XrK© j‘Vm H$m ~Mmd {H$`m J`m, Omo Z Vmo
~‹T>o hþE AmaZog B© nm°brnoßQ>mBS> ñVam| Ho$ gmW g¨~§{YV
Wm ({Ogo doñQ>oZ© ãbm°qQ>J Ûmam {ZYm©[aV {H$`m J`m) Z hr
Bg‘| rne-lac A{^ì`{º$ H$m ~Xbmd hmoVm h¡& gr{‘V
aIZo dmbo AmaZog B© Ho$ gmW {d ôXm| H$m {dH$mg Ho$db
V^r hmo gH$Vm h¡ O~ {djmô  go AnM{`V pñWa AmaEZE
~ZVm h¡, {H$ÝVw ̀ h AÝ` {djmô m| Ho$ gmW Zht hmoVm h¡
Omo J¡a {Z{X©ï> ê$n go d¥{Õ Xa H$mo H$‘ H$aVo h¢, O¡go crp

`m hfq ‘| CËn[adV©Z `m [a’o$ånr{gZ H$s H$‘ KmVH$
gm§ÐVmE§& A§V ‘| h‘Zo AmaZog B© Ho$ grQ>rEM H$m {dbmonZ
Adeof 494 Ho$ nao VWm Adeof 530 Ho$ AmJo (Xygam ̂ mJ
nm°br-noßQ>maBS> Ho$ g¨JV h¡, {OgHo$ {bE EŠg-ao {H«$ñQ>b
g¨aMZm H$m {ZYm©aU {H$`m J`m h¡), Bg‘| Cnamoº$ ~ZmE
JE {d{^Þ ’$sZmoQ>mBn Ho$ g¨X ©̂ g{hV nhMmZ H$s OmVr
h¡&

h‘Zo {nN>bo df© AmaZog B© ‘| àVrV hmoZo dmbo B§Q>a g~
ỳ{ZQ> H$s nyaH$Vm H$m EH$ CXmhaU ~Zm`m Wm& Bg

‘m‘bo ‘| Xmo n[adVu AmaZog B© nm°brnoßQ>mBS> - nhbm
R169Q CËn[adV©Z Ho$ gmW hmoVm h¡ Omo 5’- EÊS> g|qgJ
H$mo g‘má H$a XoVm h¡ Am¡a AÝ` D346A CËn[adV©H$
g{H«$`Vm Ho$ gmW h¡ Omo ñWb à{VñWmnZ H$aVm h¡ - Omo
AbJ AbJ ê$n ‘| KmVH$ h¡ Am¡a BgHo$ ~mdOyX gh
A{^ì`{º$ hmoZo na Bg‘| Ordj‘Vm àX{e©V hmoVr h¡&
h‘Zo gwPm`m Wm {H$ BZ n[aUm‘m| go h‘| E§OmB‘ H$s
{H«$ñQ>b g̈aMZm go àmá ‘m°S>bm| Ho$ {bE nw{ï> àXmZ H$s
OmVr h¡, Omo AmaEZE 5’-EZ H$mo ‘mÝæVm àXmZ H$aVr h¡
VWm BgH$m {d^mOZ {d{eï> JwU h¡ Omo Amo{bJmo‘a H$s
{d{^Þ Cn BH$mB`m| ‘| ñWm{ZH$ ê$n go AbJ hmo OmVr h¡&

dV©‘mZ df© ‘|, h‘Zo Xem©̀ m h¡ {H$ {H$ Eogr A§Va Cn
BH$mB© nyaH$Vm go AË`{YH$ H$R>moa n[apñW{V`m| ‘| ^r
Ordj‘Vm {‘bVr h¡, Mmho Bg‘| ~hþV H$‘ AmYma ŷV
ppGpp ñVa hmoVo h¢ Am¡a n¡am bm°Jg E§OmB‘ AmaZog Or
H$s hm{Z hmoVr h¡& nwZ:, Ordj‘Vm H$mo V~ ^r Ym[aV
{H$`m OmVm h¡ O~ nm°brnoßQ>mBS> na AbJ AbJ 5’-
g|ga hmoVm h¡ VWm g{H«$` ñWb Ho$ CËn[adV©Z Ho$db 395

E{‘Zmo E{gS> b§~o hmoVo h¢, AWm©V², N>moQ>o S>mo‘oZ H$s
A§V:{H«$`mAm| Ho$ {~Zm `m ‘‘qOH$ qbH$’’ go Amo{bJmo‘a
Agoå~br ‘| ̀ moJXmZ {X`m OmVm h¡& AV: h‘mao n[aUm‘m|
‘| Xem©̀ m J`m h¡ {H$ ~‹S>o S>mo‘oZ Ho$ Omo‹S>o Ho$ ~rM Zm°Z
H$modob|Q> B§Q>a’o$g A§V:{H«$`mE§ AmaZog B© H$s CËnmXH$
Amo{bJmo‘a Agoå~br Ho$ {bE n`m©á h¡& H§$Q́mob à`moJm| ‘|
^r h‘Zo Xem©̀ m h¡ {H$ XmoZm| à{VñWmmnZ R169Q  Am¡a
D346A EH$b nm°brnoßQ>mBS>, H$mo{eH$m A{^ì`{º$ na OÝ‘
boVo h¡, O¡go AmaZog B© H$s n[adVu ^r AOrdj‘ h¡&

A§VV: h‘Zo  ̀ h gmú ²̀ ̂ r àmá {H$`m h¡ {H$ AmaZog H$s
A{V A{^ì¶{º$ (g{H«$` ñWb CËn[adV©Z D346A Ym[aV
H$aZo dmbo EH$ n[adVu) KmVH$ h¡ Am¡a BgH$m KmVH$
ê$n àmW{‘H$ Vm¡a na Am§V[aH$ Ag¨a{MV nm°brnoßQ>mBS>
Ho$ grQ>rEM {hñgo Ho$ gmW Ow‹S>m h¡& h‘ma AZw‘mZ h¡ {H$
grQ>rEM {hñgo  ‘| ~¡ŠQ>rn[a`m Ho$ gmBQ>moßbmÁ‘m ‘|
{dfmbw g‘wƒ`Z hmoVm h¡, {OgH$m H$maU g¨^dV:
`yHo$[a`mo{Q>H$ H$mo{eH$mAm| ‘| E‘mBbm°BS>moOo{ZH$ `m
àr`moZmoOo{ZH$ àmoQ>rZm| Ho$ {bE ~Vm`m J`m h¡&$
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PtsP-PtsO-PtsN ’$m°ñ’$mo[abo Am¡a nmoQ>o{e`‘ (K+)
M`mnM`

Bg n[a`moOZm Ho$ nyd© AÜ``Zm| ‘| ’$m°ñ’$moBZm°b nmBédoQ>
na Am{lV ’$m°ñ’$moQ´m§g’$aog àUmbr Ho$ ~rM EH$ eara
{H«$`mË‘H$ g¨nH©$ H$s Om§M H$s JB© h¡ {Og‘| PtsP-PtsO-

PtsN Am¡a K+ ion H$m M`mnM` B©. H$mobmB© ‘| hmoVm h¡&
BZ AÜ``Zm| ‘| PtsN  H$s H$‘r go àX{e©V EH$ nmoQ>o{e`‘
g¨doXr d¥{Õ ’$sZmoQ>mBn (KS) H$m àXe©Z {H$`m J`m, Omo
PtsP-O-N ’$m°ñ’$mo[abo Ho$ Q>{‘©Zb ’$m°ñ’$mo EŠgoßQ>a h¡,
Š`m|{H$ ~mhar K+  gm§ÐVm ([K+]e) 1 {‘.‘mo. go A{YH$
~‹T> OmVr h¡& KS na {H$E JE AmZwd§{eH$ Am¡a eara
{H«$`mË‘H$ AÜ``Zm| ‘| Xem©̀ m J`m h¡ {H$ KS H$mo{eH$s`
K+ gr‘m Ho$ gmW g¨~§Y aIVm h¡, {Og‘| YcgO  H$s
‘Ü`ñWVm hmoVr h¡, ̀ h àmoQ>rZ ‘Ü`>ñWVm dmbo ‘moZmodob|Q>
Ho$ Q>m`Z / àmoQ>m°Z E§Q>rnmoQ>© Ho$ àmoQ>rZm| Ho$ CPA1  n[adma
H$m EH$ nyd© AZw‘m{ZV A§XéZr {P„r H$m àmoQ>rZ h¡&
A{V[aº$$ AÜ``Zm| ‘| Xem©̀ m J`m {H$ {S>’$m°ñ’$mo-PtsN

YcgO H$m EH$ F$UmË‘H$ {d{Z`m‘H$ h¡&

h‘mao g‘J« AÜ``Z EH$ Eogo ‘m°S>b Ho$ AZwê$n h¢,
{Og‘| g¨H$pënV {H$`m J`m h¡ {H$ ÄptsN CËn[adVu ‘|
KS  Bg K+ H$s gr‘m Ho$ H$maU CËnÞ hmoVm h¡, {OgHo$
n[aUm‘ñd$ê$n YcgO Ûmam ‘mpÜ`V ‘wº K+ E’$bŠg go
hmoVm h¡, Omo K+ E’$bŠg Ho$ gmW {S>’$m°ñ’$moo-PtsN H$s
AZwnpñW{V Ho$ H$maU hmoVm h¡, {Ogo A{V[aº$ ê$n go
[K+]e Ûmam CÔr{nV {H$`m OmVm h¡& [K+]e Ûmam Cƒ
~§YwVm dmbo Ho$S>rnr K+ AnQ>oH$ H$m [aàoeZ ‘| go ÄptsN

CËn[adVu ‘| K+ gr‘m Ho$ aIaImd ‘| `moJXmZ {X`m
OmVm h¡& ̀ h AZw‘mZ bJm`m J`m h¡ {H$ YcgO ‘mpÜ`V
K+ gr‘m {deof VZmdm| H$s à{V{H«$`m H$m EH$ n[aUm‘
hmo gH$Vr h¡, {OgHo$ Ûmam PtsP-O-N ’$m°ñ’$mo[abo H$s
’$m°ñ’$mo A§VaU j‘Vm H$m ‘m°S>çybZ hmoVm h¡, {Oggo
d¥{Õ ê$H$Vr h¡ Am¡a VZmd ghZerbVm hmoVr h¡&

BgHo$ nhbo h‘Zo `h ^r dU©Z {H$`m h¡ {H$ ÄptsN

CËn[adVu Ho$ KS Ho$ JwUgyÌ g¨X‘H$ CËn[adV©Z H$m
bmjUrH$aU H$aZo go Q´m§gnmogmoZ CËn[adV©Z OZZ Ho$
~mX kmV {H$`m OmVm h¡ Am¡a [anmoQ>© {H$`m J`m {H$ N>moQ>o
A{d^mÁ` {P„r àmoQ>rZ YajC go KS H$mo CÞV ~Zm`m
J`m& A{V[aº$ AÜ``Zm| go g¨Ho$V {‘bm h¡ {H$ ÄyajC

CËn[adV©Z Ho$db PtsN H$s AZwnpñW{V ‘| hr g¨X‘Z
à^md S>mbVm h¡ Am¡a gmYmaU Vm¡a na ̀ h H$mo{eH$s` K+

‘mÌm ‘| {djmô  Zht bmVm h¡&

h‘mao Ûmam ÄptsN CËn[adVu Ho$ KSH$s ‘Ü`ñWVm ‘|
em{‘b YajC dmñVd ‘| yajC* E{bb Ho$ AbJ H$aZo na
AmYm[aV Wm, {Oggo KS H$m g¨X‘Z {H$`m J`m& Bg
yajC* go yajC ‘| Q´m§gnmogmoZ H$mo S>mbZo H$m à{V{Z{YËd
{H$`m OmVm h¡, {Oggo EH$ O{Q>b ’$sZmoQ>mBn, AWm©V²
yajC* ~ZVm h¡ Omo  ÄptsN CËn>[adV©Z Ho$ g῭ moOZ ‘|
hmoVm h¡ (1) Aën K+ ẁº$ ‘r{S>`m ‘| K+ Ho$ {bE
Amdí`H$Vm H$m àXe©Ým {H$`m J`m, Am¡a (2) KS CÞV
hþAm& Bg Xmohao ’$sZmoQ>mBn H$m {dÀN>oXZ H$aZo go nVm
Mbm {H$ nhbm {hñgm Cgr Amonoam°Z ‘| pñWV secD/

secF OrZm| H$s j{VJ«ñV A{^ì`{º$ Ho$ gmW g¨~§Y aIVm
h¡ Š`m|r{H$ `h yajC  H$m S>mCZñQ´r‘ h¡, O~{H$ Xygam
^mJ YajC H$s AZwnpñW{V Ho$ H$maU ewÕ hmoVm h¡&

A{V[aº$ AÜ``Zm| go g¨Ho$V {‘bm h¡ {H$ S>¡ån S>mCZbmoS>
secD/secF J{V{d{Y AHo$bo H$s KS  Ho$ g̈X‘Z H$mo ‘mpÜ`V
H$aVr h¡& O¡gm {H$ nhbo ~Vm`m J`m h¡, yajC* E{bb
go AbJ yajC (ÄYajC) H$m EH$ Zm°Z nmoba Zm°H$ AmCQ>
Ho$db KS  H$m g¨X‘Z H$aVm h¡ Am¡a Bggo YcgO Ho$ KS

A{V CËnmXZ H$m n`m©á) g¨X‘Z hþAm, Omo K+ gr‘m Ho$
gmW gh g¨~§Y Ho$ {bE OmZm OmVm h¡& nwZ:, ÄYajC

n¥îR> ŷ{‘ ‘| YcgO ñVa An[ad{V©V aho& yajC ‘| Q´m§g
S>mo‘oZ|Q> CËn>[adV©Z AbJ {H$E JE h¢, {OZH$s eV© ̀ wº$>
A{^ì`{º$ go KS  H$m g¨X‘Z hþAm Am¡a KS  H$s EH$
A{V[aº loUr go Q´m§g S>mo‘oZ|Q> yajC  E{bb ̂ r àmá hþE,
{OZHo$ ’$sZmoQ>mBn S>¡ånS>mCZ secD/secF J{V{d{Y Ho$
n[aUm‘ñdê$n g‘H$j h¢&

BZ AdbmoH$Zm| H$mo g~go AÀN>r Vah EH$ Eogo n[aÑí`
‘| g‘Pm`m Om gH$Vm h¡ {Og‘| ̀ h g¨H$ënZm H$s JB© h¡
{H$ YajC Bg YcgO Ho$ EH$ YZmË‘H$ {d{Z`m‘H$ Ho$ ê$n
‘| H$m ©̀ H$a gH$Vm h¡ Am¡a secD/secF àmoQ>rZ Ûmam YajC

ñdV§Ì ê$n ‘| KS H$m ‘m°S>çyboeZ hmoVm h¡& Q´m§g S>mo‘oZ|Q>
yajC E{bb H$mo AbJ H$aZm {Oggo secD/secF J{V{d{Y
H$s S>¡pån§J H$s ‘Ü`ñWVm hmoVr h¡, {Oggo Bg AdYmaUm
H$mo ~b {‘bVm h¡ {H$ YajC A{V[aº$, ê$n go àmoQ>rZ òmd
‘| {hñgm boVm h¡, g¨̂ dV: `h secD Am¡a secF Ho$ gmW
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ñWm`r ê$n go {‘bVm h¡ Am¡a `h AdYmaUm h¡ {Ogo
AmZwd§{eH$ ê$n go An`m©á ‘mZm J`m h¡&

dV©‘mZ AÜ``Z Bg AdYmaUm Ho$ narjU H$s Amoa
{ZX}{eV h¢ {H$ YajC Ûmam YcgO Ho$ gmW A{^{H«$`m hmo
gH$Vr h¡ Am¡a Bgo Xmo hmB{~«S> {dûcofUm| VWm gh
ewÕrH$aU AÜ``Zm| Ûmam naIm Om ahm h¡& Xygao àH$ma
Ho$ YajC H$m`m©Ë‘H$ E{nQ>m°n ẁº$ g¨ñH$aU H$m {Z‘m©U
{H$`m J`m h¡& BgHo$ Abmdm, YajC Ho$ {gñQ>rZ Ûmam
{dñWm{nV g¨ñH$aU {Z{‘©V {H$E JE h¢, Omo YajC H$s
ñWbmH¥${V Ho$ {ZYm©aU ‘| ghm`Vm X|Jo Am¡a Bggo YajC

Ho$ à{VñWmnZ ‘| E{‘Zmo E{gS> Ho$ ñWbmH¥${V gh g¨~§Yr
^r àmá hm|Jo {Oggo EH$ Q´m§g ~hþbVm dmbo ’$sZmoQ>mBn
àmá hm|Jo&

‘yb ŷV E{‘Zmo E{gS> Ho$ {Z`m©V na AÜ``Z

B©. H$mobmB© ‘| ~o{gH$ E{‘Zmo E{gS> {Z`m©V {Z`‘Z na
AÜ``Zm| H$s {Xem ‘| h‘Zo nhbo AmoAmaE’$ yggA Am¡a
ybjE EZH$moqS>J na AmZwd§{eH$ Am¡a eara {H«$̀ mË‘H$ AÜ``Zm|
‘| H«$‘e: Eb-Am{O©ZmBZ (Arg) Am¡a Eb-bmB{gZ (Lys)

Ho$ {Z m̀©VH$ -ArgO Am¡a LysO  H$s [anmoQ>© H$s h¡& BgHo$
A{V[aº$ gmBQ>moßbmÁ‘ ‘| -ArgO H$s ñWbmH¥${V H$mo g‘PZo
Ho$ {bE -ArgO H$m ©̀ Ho$ {bE ‘hËdnyU© Adeof Am¡a do ~mYm
Omo Ordo AdñWm ‘| -ArgO H$s H$m`m©Ë‘H$ pñW{V ‘| EH$
‘moZmo‘a h¡, ̀ o B§Q́mOo{ZH$ g̈X‘H$ AÜ¶`Zm| go àmá hþE h¢,
{OÝh| [anmoQ>© ^r {H$`m J`m h¡&

AÝ` à`moJembm go nyd© AÜ``Zm| ‘| Xem©̀ m J`m Wm {H$
gmBZmo~¡ŠQ>r[a`‘ ½byQ>o{‘H$‘ Ho$ A^md dmbo LysE ‘| B©.
H$mobmB© -ArgO H$m Am°Wm}bm°J ~‹T>o hþE A§V:H$mo{eH$s`
ñVam| Ho$ gmW g¨~§Y aIZo dmbr g¨doXZerbVmAm| g{hV
Eb-Am{O ©b ob oZ mBZ (Arg-Ala) Am ¡ a Eb-
bmB{gboboZmBZ (Lys-Ala) S>mBnoßQ>m-BS> hmoVo h¢ Arg Am¡a
Lys Omo d¥{Õ Ho$ g¨X‘H$ ‘mZo OmVo h¢& gr. ½byQ>o{‘H$‘ Ho$
’$sZmoQ>mBn ÄlysE CËn[adVu Bg àH$ma Arg /Lys

{Z`m©VH$ Ho$ ê$n ‘| AnZr ŷ{‘H$m ‘| AZwHy$b h¢& Xygar
Amoa h‘Zo nhbo XoIm Wm {H$ B©. H$mobmB© ‘|, ArgO H$s
AZwnpñW{V go Arg-Ala H$s g̈doXZerbVm Zht hþB©, O~{H$
LysO H$s AZwnpñW{V Ho$ H$maU Lys-Ala ‘| g̈doXZerbVm
hþB©& Bg AdbmoH$Z go gwPmd {‘bm, B©. H$mobmB© ‘| Arg-

Ala Ho$ Ho$Q>m~mo{bÁ‘ Ho$ ~mX -Arg Ho$ ~‹T>o hþE A§V:H$mo{eH$s`
ñVa Ho$ H$maU g¨̂ m{dV {dfmbwVm Ho$ e‘Z Ho$ {bE Bg‘|
A{V[aº$  à{H«$`m hmo gH$Vr h¡ Omo H$mo{eH$m Ðì` ‘|
BgHo$ J«hU H$aZo Ho$ ~mX KQ>H$ E{‘Zmo E{gS> ‘| ~Xb
OmVm h¡&

EH$ ArgO CËn[adVu Ûmam àX{e©V Arg-Ala Ho$ à{VamoY
Ho$ AmZwd§{eH$ AmYma H$mo ImobZo H$s {Xem ‘| h‘Zo nhbo
ydhE  EZH$moqS>J ‘| Q´m§gnmogmoZ H$mo S>mbZo Ho$ {bE Bgo
AbJ H$aZo H$s [anmoQ>© H$s h¡, Omo ~hþ Am¡f{Y Am¡a
Q>m°pŠgZ EŠñQ¯>eZ (E‘EQ>rB©) n[adma H$m EH$ A§XéZr
{P„r dmbm àmoQ>rZ h¡, Omo  argO CËn[adVu H$mo Arg-Ala

Ho$ à{V AË`{YH$ g¨doXZerb ~ZmVm h¡& AmJo AÜ``Zm|
go nVm Mbm h¡ {H$ YdhE H$s AZwnpñW{V Ho$ gmW Arg-

Ala g¨doXZerb (RAS) {’$ZmoQ>mBn ghg¨~Õ h¡&

BgHo$ A{V[aº$ h‘Zo ZmoQ> {H$`m h¡ {H$ {d{~«̀ mo H$m°boam
go YdhE, NorM Ho$ Am°Wm}bm°J H$s A{^ì`{º$ go RAS

’$sZmoQ>mBn H$s nyaH$Vm hmoVr h¡, {Oggo g¨Ho$V {‘bVm h¡
{H$ Bg‘| Arg-Ala H$s à{VamoYH$Vm H$mo ‘mpÜ`V H$aZo
H$s j‘Vm h¡ Omo YdhE Ho$ Am°Wm}bm°J ‘| gm‘mÝ` hmo
gH$Vm h¡& ZOXrH$s Om§M go nVm bJm h¡ {H$ EH$ ~‹S>r
gr‘m VH$ RAS ’$sZmoQ>mBn Ho$ n[aUm‘ñdê$n YdhE H$s
AZwnpñW{V go argO CËn[adV©Z Ûmam CXmgrZ ~Zm`m
J`m& nwZ:, YdhE H$s AZwnpñW{V go Ho$ZmdoZmBZ H$s
àË`j g̈doXZerbVm àH$Q> Zht hþB©, Omo EH$ -Arg

E§Q>r‘oQ>m~mobmBQ> h¡, {Oggo g̈Ho$V {‘bm {H$ -ArgO go
{^Þ YdhE go --Arg {Z`m©V ‘| H$moB© ‘Ü`ñWVm H$s ̂ y{‘H$m
Zht {Z^mB© JB©& n[apñW{V`m| Ho$ gmú` go g¨Ho$V {‘bm
{H$ argO ydhE Ho$ Xmohao CËn[adVu Ho$ RAS ’$sZmoQ>mBn
-Arg Ho$ A§V:H$mo{eH$s` ~T>µo hþE ñVa Ho$ H$maU Zht ~Zo,
{H$ÝVw² `h Arg-Ala Ho$ {bE {d{eï> Wm, Š`m|p{H$ argO

ydhE Ho$ Xmohao CËn[adVu Ûmam ‘| ‘mÜ`‘ Ho$ A§Xa Eb-
Am{O©boboZmBZ (-Arg-Ala) S>mBnoßQ>mBS> H$s CnpñW{V
Ûmam g¨X{‘V Zht hþAm& BgHo$ Abmdm ̀ h nVm bJm {H$
RAS ’$sZmoQ>mBn Ûmam Am§{eH$ ê$n go ‘mÜ` ‘ ‘| 20

E{‘Zmo E{gS> H$s CnpñW{V go `h ~‹T> gH$Vm h¡&

argO ydhE Ho$ Xmohao CËn[adVu ‘| eara {H«$`mË‘H$ Xmof
H$m nVm bJmZo Ho$ {bE BgHo$ RAS ’$sZmoQ>mBn Ho$
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AmH$pñ‘H$, g¨X‘H$ AÜ``Z {H$E JE, {OZgo àX{e©V
hþAm {H$ tppB EZH$moqS>J ‘| Xw~©b AmZwd§{eH$ Kmdm| H$s
{d{dYVm hmoVr h¡, Omo S>mB-Q´mBnoßQ>mBS> na{‘Eg Ûmam
EZH$moS> hmoVm h¡, `h RAS ’$sZmoQ>mBn go g¨X{‘V hmoVm
h¡& TppB ‘| S>mBnoßQ>mBS> Ho$ A{Y‘mZr A§VJ«©hU H$m JwU
YZmË‘H$ Amdoe dmbo E{‘Zmo E{gS> Ama g‘yh dmbm
hmoVm h¡ Omo EZ-Q>{‘©Zg na nm`m OmVm h¡, Bggo tppB

‘| CËn[adV©Z Ûmam RAS ’$sZmoQ>mBn Ho$ g¨X‘Z H$mo ̀ w{º$
g¨JV ~ZmVm h¡& BZ AÜ``Zm| Ho$ AmYma na `h gwPmd
{X`m J`m h¡ {H$ Ûmam YdhE -Arg-Ala Ho$ {Z`m©V ‘|
‘Ü`ñÏmVm H$s OmVr h¡ Am¡a ̀ h H$s -ArgO Ûmam ̂ r BgHo$
{Z`m©V ‘| ̀ moJXmZ {X`m Om gH$Vm h¡& nwZ:, ̀ h AZw‘mZ
bJm`m J`m h¡ {H$ -Arg-Ala EH$ àm°Šgr Ho$ ê$n ‘| H$m ©̀
H$a gH$Vm h¡ Omo A~ VH$ AkmV, àmH¥${VH$ ê$n go nmE

OmZo dmbo YdhE (Am¡a -ArgO) Ho$ g~ñQóQ> h¢, g¨̂ dV:
`h EH$ gyú‘ Ord amoJr ̀ m¡{JH$ h¡& eara {H«$`mË‘H$ Xmof
argO ydhE  Ho$ Xmohao CËn[adVu Ho$ RAS ’$sZmoQ>mBn Ho$
{bE AmH$pñ‘H$ hmoVm h¡, {OgH$s AmJo Om§M H$s JB© h¡&

H$m o{eH$m {d^mOZ H$s {dH$mg Xa na {Z^©a
‘m°S>çybZ ‘| ~ogb (p)ppGpp H$s ̂ y{‘H$m H$mo g‘PZm

Bg à`moJembm Ho$ {nN>bo H$m ©̀ go ̀ h Xem©̀ m J`m h¡ {H$
AmYma ŷV (p)ppGpp Ûmam FtsZ Ho$ ñVa H$m YZmË‘H$
ê$n go {d{Z`‘Z H$aZo dmbo H$mo{eH$m {d^mOZ H$m
{Z`‘Z hmoVm h¡, Omo g¨aMZmË‘H$ àmoQ>rZ h¡ Am¡a goßQ>‘
Ho$ {Z‘m©U ‘| em{‘b h¡& ̀ h {Z`‘Z, Omo gm‘mÝ`  d¥{Õ
n[apñW{V`m| Ho$ VhV H$mo{eH$m {d^mOZ Ho$ aIaImd Ho$
{bE A{Zdm ©̀ Zht h¡, BgHo$ {bE `h A{Zdm ©̀ h¡ {H$

{MÌ 1 :  ÄrlmD::FRT H$s d¥{Õ J{VH$s Am¡a dobmBZ ào[aV AmBgmobò y{gZ ñQ>md}eZ Am¡a [aH$dar Ho$ Xm¡amZ Am¡a ÄrlmD::FRT
ÄspoT {d ôX (E) Am¡a ÄrlmD::FRT ÄspoT {d^oXm| ‘| ppGpp H$m g¨M`& (~r) BZ {d^oXm| H$s d¥{Õ E‘AmonrEg ‘| nyar amV
H$s JB© {Og‘| 0.5 à{VeV ½byH$mog Am¡a 1.32 {‘.‘mo. nmoQ>o{e`‘ hmBnmoŠbmoamBQ> VWm BgHo$ ~mX Cgr ‘mÜ`‘ ‘| 1:100 Cn g¨dY©Z
S>mbm J`m& 0.2 Am¡a 0.25 -A600 dobmBZ Ho$ ~rM 100 ‘mBH«$mo J«m‘ / {‘.br. H$s A§{V‘ gm§ÐVm na S>mbm J`m, O¡gm {H$ nhbo Vra
Ûmam Xem©`m J`m h¡ Am¡a EH$ KÊQ>o ~mX 100 ‘mBH«$mo J«m‘ / {‘.br. A§{V‘ gm§ÐVm (Xygam Vra) na AmBgmoë`y{gZ S>mbm J`m&
g¨ûcofU Am¡a ppGpp Ho$ j` H$m nVm bJmZo Ho$ {bE dobmBZ S>mbZo Ho$ 35 {‘ZQ> ~mX AmBgmoë`y{gZ S>mbm J`m&
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bm°Z àmo{Q>Eg H$s AZwnpñW{V ‘| goßQ>‘ H$m {Z‘m©U {H$`m
OmE& Xygam àH$ma g¨ûco{fV ’$sZmoQ>mBn h¡ Omo  SulA-
àmoQ>rZ H$s ~‹T>r hþB© J{V{d{Y Ho$ n[aUm‘ñdê$n CËnÞ$
hmoVm h¡, Omo FtsZ H$m ©̀ H$m g¨X‘H$ h¡ Am¡a gm‘mÝ` Vm¡a
na bm°Z àmo{Q>Eg Ûmam {dI§{S>V hmoVm h¡& EH$ g¨~§{YV
AÜ`¶Z ‘| `h XoIm J`m Wm {H$ (p)ppGpp qgWog OrZ
relA ‘| eyÝ`  CËn[adV©Z go hmBnmo‘m°{’©$H$  ftsZ84 E{bb
H$s CnpñW{V ‘| d¥{Õ ‘| Xmof hmoVm h¡& BZ ’$sZmoQ>mBn Ho$
AmYma na H$mo{eH$m {d^mOZ Ho$ ‘m°S>çybZ ‘| (p)ppGpp

H$s ŷ{‘H$m g‘PZo Ho$ {bE EH$ AmZwd§{eH$ AÜ``Z
ewê$ {H$`m J`m Wm&

My§{H$ FtsZ àmoQ>rZ Ho$ ñVa {d ôX (p)ppGpp A^md ‘|
AnM{`V hmo JE Wo, AV: ftsZ A{^ì`{º$ ftsZ-lacZ

[anmoQ>©a â ỳOZ (Am°noam°Z Am¡a OrZ â ỳOZ) OrZmo‘ na
~ZmE JE Wo& FtsZ  EH$ A{Zdm ©̀ OrZ hmoZo Ho$ ZmVo ò
â ỳOZ ßbmpÁ‘S> Ûmam EZH$moS> {H$E JE ftsZ H$s CnpñW{V
‘| {H$E JE& dÝ`  àH$ma ‘| {H$E JE ~rQ>m-½boQ>mogmBS>og
Am‘mnZ Am¡a ppGpp0 {d ôX ‘| J{V{d{Y ‘| 30 à{VeV
H$‘r Xem©B© JB©& nwZ: AmJo H$m ©̀ àJ{V na h¡ {Og‘|
(p)ppGpp Ûmam [anmoQ>© {H$E JE YZmË‘H$ {Z`‘Z H$m
AÜ``Z H$aZo Ho$ {bE â ỳOZ H$m Cn`moJ {H$`m J`m Am¡a
Bg‘| AÝ`  H$maH$m| H$s ŷ{‘H$m, `{X H$moB© h¡, XoIr JB©
Omo {Z`‘Z ‘| `moJXmZ XoVr h¡& Q´m§gnmogmoZ CËn[adV©Z
Ûmam relAftsZ84 Ho$ d¥{Õ Xmof Ho$ AmZwd§{eH$ g¨X‘H$m| H$m
EH$ g¨J«h A{^kmV {H$`m J`m `m BgHo$ {bE ßbmpÁ‘S>
A{V A{^ì`{º$ bmB~«oar H$m Cn`moJ {H$`m J`m& h‘mao
AÜ``Zm| ‘| Xem©̀ m J`m {H$ relAftsZ84 Am¡a relA- Am̀ Z
XmoZm| g̈ûco{fV d¥{Õ Xmof Vrd« d¥{Õ n[apñW{V`m| ‘| gr{‘V
ahVo h¢, {Oggo gwPmd {‘bVm h¡ {H$ XmoZm| Xmofm| Ho$ {bE
EH$ gm‘mÝ` `m§{ÌH$ AmYma hmo gH$Vm h¡& Bg àý H$mo
g¨~mo{YV H$aZo Ho$ {bE A{^kmV AmZwd§{eH$ g¨X‘Z
H$aZo H$m Cn`moJ H$aZo Ho$ {bE AÜ``Z àJ{V na h¢&

SpoT H$‘r Ho$ n[aUm‘m| na AÜ``Z

$EH$ ßbmpÁ‘S> ‘| EH$ CÔrnZ `mo½` à‘moQ>a Ho$ VhV
SpoT
OrZ H$s ŠbmoqZJ Ûmam Am¡a ÄspoT  {d ôX ‘| A{^ì`{º$
Ho$ ‘m°S>çybZ go ̀ h nw{ï> H$s JB© Wr, {H$ SpoT H$s H$‘r

d¥{Õ g¨X‘Z Ho$ gmW Ow‹S>r Wr& SpoT  àmoQ>rZ (p)ppGpp

g̈ûcofU Am¡a hmBŚmo{b{gg ‘| gj‘ h¡ VWm Xygar J{V{d{Y
BgH$s d¥{Õ Ho$ {bE A{Zdm ©̀ h¡& ÄspoT /pRCspoT {d ôX
‘| (p)ppGpp  H$m O‘md SpoT Ho$ {dbmonZ Ho$ Xm¡amZ
{H$`m J`m& `h XoIm J`m {H$ g‘¥Õ ‘mÜ`‘ ‘| d¥{Õ Ho$
Xm¡amZ SpoT Ho$ {dbmonZ go g¨~Õ, ppGpp ‘| g‘dVu
d¥{Õ hþB©, {H$ÝVw pppGpp H$m nVm Zht bJm`m Om gH$m,
`h H$mo{eH$s` ppGpp ñVam| ‘| d¥{Õ Ho$ g¨JV ^r XoIm
J`m Wm& pppGpp g¨M` H$s AZwnpñW{V go gwPmd {‘bm
{H$ GppA (JwAmZmo{gZ n|Q>m ’$m°ñ’o$Q> hmBŚmobog) J{V{d{Y
Omo pppGpp go ppGpp ‘| ê$nm§VaU hmoVm h¡, Bgo SpoT

{dbmonZ Ho$ Xm¡amZ CÔr{nV {H$`m Om gH$Vm h¡& AV:
h‘Zo nyN>m {H$ `{X ò AZwHy$bZ SpoT J{V{d{Y ‘| AmZo
dmbo ~Xbmdm| Ho$ gmW Ow‹S>o h¢ Vmo `h gppA- CËn[adVu
n¥ð> ŷ{‘ ‘| {djwãY hmoVr h¡& ̀ h [anmoQ>© {H$`m J`m Wm {H$
S>mCZbmoS> {eâQ> Ho$ Xm¡amZ AmYma ŷV (p)ppGp ñVa ‘|
d¥{Õ hþB© Am¡a H$m~©Z ñQ>md}eZ H$mo SpoT J{V{d{Y ‘| hmoZo
dmbo ~Xbmdm| go ‘mpÜ`V {H$`m OmVm h¡& O~{H$ h‘Zo
BZ ~Xbmdm| Ho$ g¨X ©̂ ‘| CZH$s d¥{Õ à{V{H«$`m ‘| dÝ`
àH$ma Am¡a gppA CËn[adVu Ho$ ~rM H$moB© C„oI A§Va
Zht XoIm& BZ n[aUm‘m| go gwPmd {‘bVm h¡ {H$ SpoT

{dbmonZ Ho$ Xm¡amZ pppGpp Ho$ g¨M` H$s AZwnpñW{V
GppA J{V{d{Y go CËnÞ Zht hmoVr h¡&

h‘Zo nhbo XoIm Wm {H$ GppA J{V{d{Y go d¥{Õ
g¨X‘Z H$mo ~‹T>mdm XoZo H$s Amdí`H$Vm hmoVr, Omo SpoT

J{V{d{Y H$s hm{Z go CËnÞ hmoVr h¡ Am¡a ̀ h hmBnmo‘m°{’©$H$
relA- E{bb H$s CnpñW{V ‘| ^r hþAm Wm, {Ogo ÄspoT

Ho$ KmVH$ g¨X‘H$m| Ho$ ê$n ‘| AbJ {H$`m J`m Wm& nwZ:,
h‘mao AÜ¶`Zm| ‘| Xem©̀ m J`m h¡ {H$ d¥{Õ Ho$ {bE SpoT

hmBS´mobog J{V{d{Y go GppA- H$m ©̀ H$mo An[ahm ©̀ ~Zm`m
J`m& BZ n[aUm‘m| go g¨Ho$V {‘bVm {H$ `h pppGpp

({H $ ÝV w  ppGpp Zht) H o $
ñVam| H$mo H$mo{eH$m ‘| Aën ~ZmE aIZo Ho$ {bE A{Zdm ©̀
Wm Vm{H$ d¥{Õ H$mo ñWm`r ~ZmE aIm OmE Am¡a ̀ h SpoT

Am¡a GppA H$s g῭ wº$ hmBS´mobog J{V{d{Y`m| Ho$ ‘mÜ`‘
go nyam Zht {H$`m J`m Wm& dobmBZ H$m Cn`moJ H$aVo hþE
H$R>moa à{V{H«$`m H$mo ~‹T>mdm XoZo Ho$ ~mX ppGpp (pppGpp

Ho$ {~Zm) H$m O‘md hþAm Am¡a d¥{Õ H$mo rlmD::FRT ‘|
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éH$m hþAm XoIm J`m VWm rlmD::FRT ÄspoT {d ôX VWm
{XbMñn ê$n go EH$ A§Vamb Ho$ ~mX ppGpp H$s {Za§Va
‘m¡OyXJr Ho$ ~mdOyX AmBgmoë ỳ{gZ S>mbZo na ^r d¥{Õ
Xmo~mam Ama§̂  hmo JB©, {Oggo g¨Ho$V {‘bm {H$ Xygao AUw
go d¥{Õ H$mo AHo$bo amoH$m Zht Om gH$Vm h¡ ({MÌ 1)&
àma§{^H$ n[aUm‘m| go pppGpp ñVa (ppGpp Ho$ gmnoj)
H$‘r H$m H$maU AUw ‘| AnM{`V RelA- na {Z ©̂a
g̈ûcofU hmo gH$Vm h¡& nyd© AÜ``Zm| ‘| ppGpp (pppGpp

H$s VwbZm ‘|) go àH$Q> hþAm {H$ My§{H$ ̀ h H$R>moa à{V{H«$`m
Ho$ gmW Ow‹S>o H$m`m] H$m gdm©{YH$ g¨̂ mdr g¨X‘H$ h¡,
{Oggo d¥{Õ H$mo amoH$m OmVm h¡& h‘mao n[aUm‘ Bg {dMma
Ho$ AZwê$n h¢ {H$ g‘¥Õ ‘mÜ`‘ ‘| d¥{Õ Ho$ Xm¡amZ RelA-
na {Z ©̂a g¨ûcofU Ho$ ‘mÜ`‘ go (p)ppGpp H$s {Za§Va
àm{á hmoVr h¡ Am¡a SpoT ‘mpÜ`V {dI§S>Z hmoVm h¡&
BgH$m H$maU àVrV hmoVm h¡ {H$ EH$ ì §̀W© MH«$ h¡ Omo
Añnï> h¡ Am¡a BgH$s Om§M H$s Om ahr h¡&

glpD CËn[adVu ‘| p½bgam°b ào[aV {dH$mg R>hamd
Ho$ AmZwd§{eH$ Am¡a AmpÊdH$ bjUm| H$m dU©Z

`h [anmoQ>© {H$`m J`m h¡ {H$ p½bgam°b `m p½bgam°b-3-
nr go ào[aV d¥{Õ H$s éH$mdQ> B©. H$mobmB© Ho$ glpD

CËn[adVu ‘| XoIr JB©, {Og‘| Ý ỳpŠb`moQ>mBS> Ho$ ñVam| ‘|
g‘dVu H$‘r hþB©, Bg à^md H$m AmpÊdH$ AmYma Añnï>
~Zm hþAm h¡& h‘| nVm bJm Wm {H$ d¥{Õ H$mo amoH$Zo H$m
CÔrnZ amB~mog `m nmBar{‘{S>Z Ý ỳpŠb`mogmBS> Ûmam
amB~mog-5-nr Am¡a ’$m°ñ’$moamB~mo{gb nm`amo’$m°ñ’o$`Q>
(nrAmanrnr) Ho$ g¨ûbofU Ûmam {H$`m Om gH$Vm h¡& Bg
à{VdoXZ Ad{Y ‘| h‘Zo Ý ỳpŠb`moQ>mBS> Am¡a nrAmanrnr
Ho$ {djmô  H$s J{VH$s H$m AÜ¶`Z p½bgam°b ̀ m p½bgam°b-
3-nr go CÔr{nV ñQ>oo{gg H$mo glpD CËn[adVu Ho$ Xm¡amZ
{H$`m Wm Am¡a Bg‘| glpK A{^ì`{º$ (glpKC) ̀ m GlpK

J{V{d{Y H$mo glpD CËn[adVu Ho$ KQ>H$ Ho$ gmW XoIm J`m
Omo ’$sS> ~¡H$ g¨X‘Z Ho$ à{V Ag¨doXZerb h¡& BZ
{ZîH$fm] H$mo {ZåZmZwgma gmam§e Ho$ Vm¡a na ~Vm`m Om
gH$Vm h¡&

(i) ß ỳ[aZ Ý ỳpŠb`moQ>mBS> Am¡a nrAmanrnr Ho$ ñVa
‘| H$‘r ñnï> Wr, O~{H$ nmBar{‘{S>Z Ý ỳpŠb`moQ>mBS> Ho$
ñVa ‘| H$moB© ñnï>, {JamdQ> Zht Wr&

(ii) p½bgam°b H$mo S>mbZo Ho$ ~mX nrAmanrnr ‘|
bJ^J VËH$mb {JamdQ> AmB©, O~{H$ ß ỳ[aZ Ý ỳpŠb`moQ>mBS>
Ho$ ñVa ‘| H$‘r bJ^J 30  {‘ZQ> Ho$ A§Vamb Ho$ ~mX
{XImB© Xr& nrAmanrnr ñVa ‘| H$‘r p½bgam°b-3-nr
Ûmam ào[aV ñQo[gg Ho$ Xm¡amZ Vwa§V Zht hþB© Wr&

(iii)  glpDglpKC CËn>[adVu ‘|, Ohm§ p½bgam°b Ûmam
CÔr{nV ñQ>o{gg H$mo CXmgrZ ~Zm`m OmVm h¡, O¡gm glpD

CËn[adVu ‘| XoIm J`m h¡, ½byH$mog Ûmam nrAmanrnr nyb
H$mo Xmo~mam Ama§̂  H$aZo ‘| {db§~ hþAm, Omo VwbZmË‘H$
ê$n go Xoa go hþAm, {Ogo glpD CËn[adVu ‘| XoIm J`m&

BZ n[aUm‘m| Ho$ AmYma na h‘mam àñVmd h¡ {H$
p½bgam°b Ûmam CÔr{nV d¥{Õ ñQ>o{gg nrAmanrnr g̈ûcofU
Ho$ g¨X‘Z go hmoVm h¡, {Oggo ß ỳ[aZ Ý ỳ[Šb`moQ>mBS> nyb
‘| H$‘r hmoVr h¡& `h nrAmaEg (nrAmanrnr qgWog)
J{V{d{Y Ho$ H$maU hmo gH$Vm h¡ {OgHo$ ~mX EQ>rnr H$m
[agmd Am¡a A{Z §̀{ÌV  GlpK J{V{d{Y Ho$ H$maU ES>rnr
H$m g¨M` hmoVm h¡& `h p½bgam°b-3-nr Ûmam CÔr{nV
ñQ>o{gg Ho$ {bE Zht H$hm Om gH$Vm Š`m|{H$ nrAmanrnr
nyb ‘| H$‘r Ý ỳpŠb`moQ>mBS> Ho$ g‘dVu hmoVr h¡&

My§{H$ p½bgam°b Ûmam CÔr{nV ñQ>o>{gg GlpK J{V{d{Y
Ho$ AZwnmV ‘| Wm, AV: CZ H$maH$m| H$m nVm bJmZo Ho$
{bE AmZwd§{eH$ AÜ``Z {H$E JE {OZgo Bg J{V{d{Y
H$m ‘m°S>çybZ hmoVm h¡& BZ AÜ``Zm| go {ZåZ{bpIV
gmam§e {ZH$mbo Om gH$Vm h¢, (l) GlpF (p½bgam°b
’¡${g{bQ>oQ>a) J{V{d{Y H$s Amdí`H$Vm p½bgam°b Ûmam
CÔr{nV ñQ>o{gg Ho$ {bE Wr, {Oggo g¨Ho$V {‘bVm h¡ {H$
GlpK J{V{d{Y H$mo GlpF Ûmam YZmË‘H$ ê$n go {Z`{‘V
{H$`m Om gH$Vm h¡ (2) GlpK J{V{d{Y H$mo GlpF H$m
{Z`‘Z Zht XoIm J`m, O~ glpK H$mo EH$ Zm°Z Zo{Q>d
à‘moQ>a go ì`º$, {H$`m J`m Wm, (~) GlpF Ûmam GlpK

H$m ©̀ H$m YZmË‘H$ {Z`‘Z XmoZm| OrZm| Ho$ gh AZwboIZ
Ho$ {bE Amdí`H$ h¡, (4) O~ glpK  H$s A{^ì`{º$
Ho$Q>m~mobmBQ> [aàoeZ go ñdV§Ì Wr Am¡a GlpK J{V{d{Y
’«$ŠQ>moog 1, 6 ~mB’$m°ñ’o$H$Q> go ‘mpÜ`V ’$sS> ~¡H$ g¨X‘Z
Ûmam H$s JB© Vmo ½byH$moO go p½bgam°b Ûmam CÔr{nV
ñQ>o{gg H$m ~Mmd Omar ahm, {Oggo gwPmd {‘bVm h¡ {H$
½byH$moO H$m ~Mmd Cnamoº$ XmoZm| {Z`‘Zm| go ñdV§Ì h¡&
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CÔoí¶
1. E2F - AZw{H«$¶mË‘H$ dY©H$m| Ho$ {Z¶‘Z ‘| em{‘b

ZE à^mdH$ àmoQ>rZm| H$s nhMmZ;
2. H$mo{eH$m MH«$ {Z¶‘Z ‘| H«$mo‘¡{Q>Z ê$nm§VaH$mar àmoQ>rZm|

H$m AÜ¶¶Z&
n[a¶moOZm 1 : E2F-AZw{H«$¶mË‘H$ dY©H$m| Ho$ {Z¶‘Z
‘| em{‘b ZE à^mdH$ àmoQ>rZm| H$s nhMmZ
E2F àmoQ>rZ H$s ~‹S>r ŷ{‘H$mAm| ‘| go EH$ Or1 go Eg
’o$g H$s$ Amoa g¨H«$‘U H$m {d{Z`‘Z H$aZm h¡& O~{H$,
E2F go Eg ’o$g H$s Amoa à^md A~ ^r AÀN>r Vah
g‘Pm Zht J`m h¡& Bg n[a`moOZm ‘| h‘mam bú` E2F
à{V{H«$`m à‘moQ>am| Ho$ {d{Z`‘Z ‘| em{‘b ZE à^mdr
àmoQ>rZm| H$mo A{^kmV H$aZm Am¡a Or1 go Eg ’o$g H$s Amoa
AmJo ~‹T>Zo Ho$ Xm¡amZ AZwboIZ {d{Z`‘Z na BZ H$maH$m|
Ho$ à^md H$mo ~ohVa ê$n go g‘PZm h¡&

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2016 VH$)

h‘Zo {XIm`m {H$ RBP2 nm°Ho$Q> àmoQ>rZ p130 Ho$ gmW
gh{H«$`m H$aVm h¡ Am¡a ̀ h RBP2 ‘| LxCxE ‘mo{Q>’$ na
{Z ©̂a H$aVr h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017)
RBP2  {d ôXZ Ho$ Xm¡amZ E2F-[agnm°pÝgd à‘moQ>g© Ho$
gmW Ow‹S> OmVm h¡ (~mo{ear BË`m{X, àmoH$. Zoe. EHo$.

H$mo{eH$m MH«$ {Z¶‘Z à¶moJembm
Or1 go Eg àmdñWm ~‹T>V ‘| à^mdH$ àmoQ>rZm| H$s ^y{‘H$m H$mo ñnîQ> H$aZm

g§H$m¶ ídoVm Ë¶mJr ñQ>m’$ d¡km{ZH$
nrEMS>r N>mÌ Am{‘a Abr d[aîR> AZwg¨YmZ AÜ¶oVm

Om’$a C„mh OaJa d[aîR> AZwg̈YmZ AÜ¶oVm
ñdm{V Mmo{S>goQ²>Q>r d[aîR> AZwg¨YmZ AÜ¶oVm
A{‘V ‘hoÝXa H$amobo d[aîR> AZwg¨YmZ AÜ¶oVm
H$m¡{eH$m Hw$‘ma ‘{bH$ H${ZîR> AZwg¨YmZ AÜ¶oVm
AmH$me {Z{VZ {MZMmobo H${ZîR> AZwg¨YmZ AÜ¶oVm
H¡$ga Ah‘X bmoZ H${ZîR> AZwg¨YmZ AÜ¶oVm

AÝ` gXñ¶ dr EZ e¡bOm VH$ZrH$s A{YH$mar
‘{„H$mOw©Z amd n[a¶moOZm OoAmaE’$ (‘B© 2016, VH)

gmB§. 2012; d¡Z EdboZ BË`m{X, ‘m°br. gob 2013)&
Bg àojU H$mo {d^m{OV hmoVr H$mo{eH$mAm| VH$ {dñVm[aV
H$aZo Ho$ {bE h‘Zo `h nyN>m {H$ Š`m H$mo{eH$m MH«$ Ho$
Xm¡amZ RBP2, E2F-[agnm°pÝgd à‘moQ>g© Ho$ gmW g¨~Õ
hþAm& My§{H$ RBP2  H$s p130 Am¡a E2F4   Ho$ gmW
g¨~ÕVm ‘w»`V: àma§{^H$ G1 (AmH§$‹S>o Zht Xem©E JE
h¢) ‘| {XImB© XoVm h¡, AV: h‘Zo H«$m o‘ o{Q>Z
Bå ẁZmoàogr{nQ>oeZ (ChIP) à`moJ H$aZo Ho$ {bE Xmo
H$mo{eH$m MH«$ MaUm| go H$mo{eH$mE§ bt& nhbm àma§{^H$
G1 Wm {Og‘| ò à‘moQ>a {ZamoYH$ E2F ~mB§qS>J Ho$
H$maU {ZpîH«$` hmoVo h¢ VWm Xygam G1 /S  ’o$O h¡
{Og‘| ò à‘moQ>a g{H«$` hmoVo h¡ Amoa {ZamoYH$ E2F H$mo
E2F Ho$ g{H«$`Z Ûmam {dñWm{nV H$a {X`m OmVm h¡
(VmH$mhmer BË`m{X, OrÝg S>od. 2000)& h‘Zo Eogo 6
E2F - {Z §̀{ÌV à‘moQ>a MwZo {OZH$m nhbo AÝ` Ûmam
AÜ``Z {H$`m J`m h¡& ZoJo{Q>d H§$Q´mob Ho$ {bE h‘Zo
U2 snRNA OrZ (U2c) H$m à`moJ {H$`m& h‘Zo CZ Xmo
‘mBQ>moH$m°{ÝS´̀ b à‘moQ>a H$m ^r {dûcofU {H$`m {OZgo
RBP2  Ow‹S>Vm h¡ bo{H$Z ̀ o à‘moQ>a -ATP50 Am¡a MTRF1
E2F -[agnm°pÝgd Am¡a H$mo{eH$m MH«$ Ûmam {Z §̀{ÌV
Zht h¢& nyd©dVu [anmoQ>m] Ho$ AZwê$n h‘Zo nm`m {H$ BZ
E2F - [agnm°pÝgd à‘moQ>am| na E2F4 Am¡a p130 àmoQ>rZm|
H$s g¨~ÕVm àma§{^H$ G1 ‘| à‘wIVm go Wr O~{H$
E2F1 àmoQ>rZ Zo G1 /S  ’«¡$ŠeZ ‘| ~mB§qS>J H$mo à‘wIVm
go Xem©̀ m h¡ ({MÌ 1 E$) h‘mar n[aH$ënZm Ho$ AZwê$n
RBP2  BZ à‘moQ>am| H$mo àma§{^H$ G1 ‘| Omo‹S>Vm
h¡&
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nyd© ‘| h‘Zo Xem©̀ m h¡ {H$ G1 /S  Am¡a S  ’o$O ‘| E2F
-[agnm°pÝgd à‘moQ>g© na H3K4 HMT BZ H$mo{eH$m MH«$
MaUm| ‘| H3K4 HMT Ho$ Ûmam O‘m {H$`m J`m {Oggo {H$
Q´m§g{H«$ßeZ H$mo ewê$ {H$`m Om gHo$ (Ë`mJr BË`m{X,
‘m°br. gob. 2007)& nyd© Ho$ n[aUm‘m| Ho$ AZwgma h‘Zo
nm`m {H$ àma§{^H$ G1 g¡ånbm| H$s VwbZm ‘| G1 /S  ‘|

E2F -[añnm°pÝgd à‘moQ>am| na H3K4me3 ‘mH©$ A{YH$
g‘¥Õ Wm ({MÌ 1 ~r)&

h‘mao nyd© Ho$ n[aUm‘ Xem©Vo h¢ {H$ RBP2  H$mo
E2F-[añnm°pÝgd à‘moQ>am| Ho$ gmW p130  Ûmam [aH«$ ỳQ>
{H$`m Om gH$Vm h¡ {Oggo {H$ H3K4me3 ‘mH©$ H$mo
{‘Q>m`m Om gHo$ Am¡a à‘moQ>am| H$mo g{H«$`U Ho$ AJb

MaU hoVw V¡̀ ma {H$`m Om gHo$& `{X `h n[aH$ënZm
ghr h¡ Vmo RNAi Ûmam p130 H$s hm{Z Ho$ n[aUm‘ñdê$n
àma§{^H$ G1 ’o$O ‘| E2F-[añnm°pÝgd à‘moQ>am| na RBP2
Ho$ M`Z H$s hm{Z hmoZr Mm{hE& h‘Zo Bg n[aH$ënZm
H$s Om§M hoVw shRNA Ho$ Cn`moJ go HeLa H$mo{eH$mAm| ‘|
p130  H$mo H$‘ {H$`m, àma§{^H$ G1 ‘| CZH$m g¨H«$‘U
{H$`m Am¡a BZ H$mo{eH$mAm| Ho$ gmW ChIP {H$`m& O¡gm
{H$ {MÌ 2E$ ‘| Xem©̀ m J`m h¡, p130  shRNA Q́m§g’o$ŠeZ
go A{YH$m§e p130  àmoQ>rZm| H$m jaU hmo J`m& n[aUm‘V:

E2F -[añnm°pÝgd à‘moQ>am| na p130   H$s ~mB§qS>J ̂ r H$‘
hmo JB© ({MÌ 2 ~r)&

h‘mar n[aH$ënZm Ho$ AZwgma BZ à‘moQ>am| H$s RBP2
~mB§qS>J ‘| g‘mZwê$n H$‘r Wr& bo{H$Z h‘Zo `h ^r
nm`m {H$ BZ à‘moQ>am| na E2F4 H$s ~mB§qS>J H$‘ Wr& ̀ h
Xem©̀ m J`m h¡ {H$ p130  Ho$ Z hmoZo na E2F4 H$m Zm{^H$s`
pñWarH$aU {~J‹S> OmVm h¡ (qbS>‘¡Z BË`m{X, àmoH$.
Zohm. EHo$-gmB© 1997) Am¡a `h E2F4 H$s H$‘ ~mB§qS>J
H$m H$maU hmo gH$Vm h¡& {H$gr ^r pñW{V ‘| `h à`moJ

{MÌ 1.  RBP2 , E2F -[añnm°pÝgd à‘moQ>am| go H$mo{eH$m MH«$ MaU ‘| {d{eï> ê$n go Ow‹S>Vm h¡&
(E$, ~r) p130 Am¡a RBP2 àma§{^H$ G1 ’o$O ‘| E2F -[añnm°pÝgd à‘moQ>am| go Ow‹S>Vo h¢& àma§{^H$ G1 (G1E; hëH$mr Zrbm) Am¡a
G1 /S (Jham Zrbm) ’o$O ‘| g‘H«${‘H$ H$s JB© H$mo{eH$mAm| na E2F4, E2F1, p130, Am¡a RBP2 (E-) Am¡a H3K4me3 Am¡a
H3K4me2 (~r) E§Q>r~m°S>rµO H$s H«$mo‘mo{Q>Z Bå ẁZmoàogr{nQ>oeZ (ChIP) Om§M H$mo Xem©`m J`m h¡& Bå`wZmoàogr{nQ>oS> DNA- H$mo
[a`b Q>mB‘ PCR Ho$ gmW à‘mÌrH¥$V {H$`m J`m Am¡a n[aUm‘m| H$mo à{VeV BZnwQ> g‘¥ÕVm Ho$ ê$n ‘| Xem©`m J`m h¡&
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~ZmZo Zm°H$S>mCZ Z‘yZm| ‘| RBP2  ~mB§qS>J ‘| H$moB© A{YH$
{^ÞVm Zht {XImB© Xr ({MÌ 2 gr)& Bgr àH$ma go BZ
à‘moQ>am| na H3K4me3 ñVa p130  Zm°H$S>mCZ hmoZo na
A{YH$m§eV: à‘m{UV Zht hþAm& ({MÌ 2 gr)& ̀ o n[aUm‘
Xem©Vo h¢ {H$ p130 {d{eï> ê$n go RBP2  H$s EcF -
[añnm°pÝgd à‘moQ>am| na M`Z H$aVm h¡ Am¡a Zm°Z E2F -
[añnm°pÝgd à‘moQ>am| na RBP2  H$m M`Z AbJ VarHo$ go
{H$`m Om gH$Vm h¡&

n[a¶moOZm 2 : H$mo{eH$m MH«$ {d{Z¶‘Z ‘| H«$mo‘¡{Q>Z
ê$nm§VaH$mar àmoQr>Zm| H$m AÜ¶¶Z
{hñQ>moZ 3 bmB{gZ 4 Q́mB‘o{WboeZ g{H«$` OrZ A{^ì`{º$
go Ow‹S>m h¡, qH$Vw H$mo{eH$m MH«$ {d{Z`‘Z ‘| BgH$s ~marH$

{MÌ 2.    p130  H3K4me3 Ho$ {S>‘rWmBboeZ hoVw àma§{^H$ G1 ’o$O ‘| E2F -[añnm°pÝgd à‘moQ>am| na RBP H$m M`Z H$aVm h¡&
E$) doñQ>Z© ãbm°Q> {Og‘| p130 Zm°H$S>mCZ na {d{^Þ àmoQ>rZm| H$m ñVa Xem©`m J`m h¡& p130 AWdm ñH«¡$å~ëS> (scrmb)

shRNA - go CnMm[aV H$mo{eH$mAm| H$m Bå`wZmoãbm°Q> {dûcofU {H$`m J`m& ãbm°Q> H$s p130 (n¡Zb E), E2F4 (n¡Zb
~r), RBP2 (n¡Zb gr), H3K4me3 (n¡Zb S>r) Am¡a Aë’$m-Q>çy~w{bZ (n¡Zb B©) E§Q>r~m°S>rµO go Om§M H$s JB©&
‘m°brHw$ba doQ> ‘mH©$g© H$s pñW{V ~m§B© Amoa Xem©B© JB© h¡&

~r, gr) p130 Ho$ Zm°H$S>mCZ go RBP2 Ho$ M`Z ‘| H$‘r AmVr h¡& HeLa H$mo{eH$mAm| {OÝh| shRNA go Q´m§g’o$ŠQ>a {H$`m J`m
h¡ Am¡a Omo `m Vmo p130  Q´m§g{H«$ßQ²g (Jham Zrbm) AWdm J¡a-{d{eï ñH«¡$åãS (hëH$m Zrbm) H$mo b{jV H$aVm h¡, H$m
Cn`moJ àma§{^H$ G1 ’o$O ‘| {M{hÝV E§Q>r~m°S>rµO Ho$ gmW ChIP à`moJ H$aZo Ho$ {bE {H$`m J`m& scrmb; ñH«¡$åãS
shRNA -& Ìw{Q> ~ma S.D. ñQy>S|>Q> i-test Xem©Vo h¢&  *P<0.05, **P<0.01, *** P<0.001, ****P<0.0001, ns-
‘hËdnyU© Zht, P>0.05

h‘mar n[aH$ënZm H$mo {gÕ H$aVm h¡ {Og‘| E2F4 Am¡a
p130, RBP2  H$mo E2F-[añnm°{Ýgd à‘moQ>am| na M`Z
H$aVm h¡ Am¡a RBP2 H3K4me3 ‘mH©$ H$mo hQ>m XoVm h¡
Vm{H$ E2F -[añnm°pÝgd à‘moQ>am| H$mo [agoQ> {H$`m Om gHo$
Am¡a Q´m§g{H«$ßeZ H$mo amoH$m Om gHo$& nüdVu Ho$ Am¡a go
RBP2 ~mB§qS>J Ho$ H$‘ hmoZo Ho$ gm‘§Oñ` ‘| H3K4me3
‘mH©$ H$mo E2F- [añnm°pÝgd à‘moQ>am| na ~‹T>m`m J`m
bo{H$Z ½bmo~b Eogm Zht {H$`m J`m ({MÌ 2 ~r Am¡a 2
E n¡Zb Sr)& h‘mao n[aUm‘ Xem©Vo h¡ {H$ EgrQ>mBboeZ
‘mH©$g© H$s Vah H$mo{eH$m MH«$ H$s àJ{V Ho$ Xm¡amZ
H3K4me3 H$mo ^r g{H«$`Vm go hQ>m`m OmZm Mm{hE&
h‘Zo Zm°Z E2F -[añnm°pÝgd à‘moQ>am| -ATP50 Am¡a MTRF1
H$m ̂ r {dûcoofU {H$`m& -ATP50 Am¡a MTRF1  ‘| H§$Q´mob



48

ŷ{‘H$m A^r g‘Pr Om ahr h¡& Bg n[a`moOZm ‘| h‘
H«$mo‘o{Q>Z H$m ê$nm§VaU H$aZo dmbo Bg H$m°åßboŠg H$s AÝ`
ŷ{‘H$mAm| na ZµOa S>mb|Jo Omo H$mo{eH$m MH«$ {d{Z`‘Z H$mo

à^m{dV H$aVr h¢&
Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2016 VH)
h‘Zo Xem©¶m h¡ {H$ MLL-MLLN  Am¡a MLLC  XmoZm|
g~¶y{ZQ>m| Am¡a MLL H$m°åßbo³g O¡go WDR5 Am¡a RbBP5

H$mo nyao H$mo{eH$m {d^mOZ Ho$ Xm¡amZ pñn¨S>b CnH$aU H$mo
ñWmZrH¥$V {H$¶m OmVm h¡&$
dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m {ddaU
(1 Aà¡b, 2016 - 31 ‘mM©, 2017)
h‘Zo nyd© ‘| MLL- Am¡a WDR5-{Z:eof H$mo{eH$mAm| ‘|
b§~m àmo-‘oQ>m’o$g XoIm h¡ Omo H«$mo‘moOmo‘ H$ÝJ«oeZ Am¡a
/AWdm ‘mBQ>mo{Q>H$ pñn§S>b ‘mBH«$moQ>çy~wëg (MT) go
‘mBH«$moOmoåg Ho$ Amg¨J ‘| Ìw{Q> H$mo Xem©Vm h¡& BZ Ìw{Q>`m|

{MÌ 3.     MLL AWdm WDR5 {Z:eof H$mo{eH$mE§ H«$mo‘moOmo‘ Xw:g¨aoIU Am¡a pñn§S>b Ìw{Q>`m§ Xem©Vr h¢&
(E$, ~r) MLL(E-) AWdm WDR5 (~r) {Z:eof H$mo{eH$mE§ H«$mo‘moOmo‘ Xw:g¨aoIU (n¡Zb ~r-E’$) Agm‘mÝ`& pñn§S>b EnoaoQ>g

{Og‘| `m Vmo b§~o ‘mBH«$moQ>çy~wb g‘¥Õ pñn§S>b hmoVo h¢ (n¡Zb ~r Am¡a B©) `m Iam~ Vrd«Vm Ho$ ‘mBH«$moQ>çy~wb dmbo
pñn§S>b hmoVo h¢ (n¡Zb gr) `m ‘ëQ>rbnmoba pñn§S>b hmoVo h¢ (n¡Zb E’$)& H$mo{eH$mAm| H$mo E§Q>r-MLLC(-, ham), E§Q>r
- WDR5 (~r, ham) Am¡a E§Q>r-Aë’$m Q>çw~w{bZ (-E, ~r, E§~Q>) E§Q>r~m°S>r go ñQ>o>Z {H$`m J`m& DAP-I H$mo D-A
(bmb) go ñQ>onZ {H$`m J`m&

(gr) MLL AWdm WDR5 {Z:eof H$mo{eH$mAm| H$mo E§Q>r -CENPA - (bmb) Am¡a E§Q>r Aë’$m-Q>çy~w{bZ (ham) E§Q>r~m°S>rµO go
ñQ>oZ {H$`m J`m& DNA - H$mo -DAPI (Zrbm) go ñQ>oZ {H$`m J`m& Vra Ho$ {ZemZ B§Q>oŠQ> {gñQ>a H$mBZoQ>moH$moBg Ho$ gmW
Xw:g¨aopIV H«$mo‘mo{Q>S> `w½‘m|o H$mo Xem©Vo h¢&

(S>r) Xw:g¨ao[aIV H«$mo‘moOmoåg (E), Agm‘mÝ` pñn§S>b EnoaoQ>g (~r) Am¡a ‘ëQ>rnmoba pñn§S>b (gr) H$mo {Z`§{ÌV, MLL
AWdm WDR5  siRNA - CnMm[aV H$mo{eH$mAm| ‘| à‘mÌrH¥$V {H$`m J`m& *P<0.05, **P<0.01 (ñQy>AS|>Q> t test
A ẁp½‘V)&

(B©) MLL AWdm WDR5  siRNA CnMm[aV H$mo{eH$mAm| ‘| J§^ra H«$mo‘moOmo‘ Xw:g¨aoIU ̀ wº Agm‘mÝ`> ê$n go b§~o pñn§S>b
XoIo JE& Aë’$m-Š`y~w{bZ (bmb) Am¡a DAPI (Zrbm) hoVw ñQ>oZ H$s JB© H$mo{eH$mE§ Xem©B© JB© h¢& LSM Am¡a ZEN
gm°âQ>do`a Ho$ à`moJ Ûmam B§Q>a nmoba Xyar ‘mnr JB©& g’o$X Vra Ho$ {ZemZ pñn§S>b H$s b§~mB© Xem©Vo h¢ Am¡a à{V{Z{Y
{MÌm| Ho$ {bE ‘mZ {XE JE h¢& {Z`§{ÌV H$mo{eH$mAm| ‘| Am¡gV B§Q>anmoba Xya 7-8  ‘mBH«$mo ‘rQ>a Wr& >10 ‘mBH«$mo ‘rQ>a
H$mo ‘mZ Xem©Zo dmbr H$mo{eH$mAm| H$m à{VeV Xm§B© Amoa {X`m J`m h¡& {Z`§{ÌV H$mo{eH$mE§ >10 ‘mBH«$mo ‘rQ>a B§Q>anmoba
Xyar dmbr H$mo{eH$mE§ Zht Xem©Vr& ñHo$ab ~ma, 5 ‘mBH«$mo ‘rQ>a&

(M) nmob go> nmob VH$ H$s Xyar H$mo à‘mÌrH¥$V {H$`m J`m Am¡a ~m°Šgr E§S> pìhgH$a ßbm°Q> Ho$ ê$n ‘| Xem©`m J`m h¡&
***P<0.0001, (‘¡Z pìhQ>Zr Qy>-Q>oëS Q>oñQ>)&
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Ho$ n[aUm‘ñdê$n ‘mBH«$moÝ ỳpŠb`mB© ~Z gH$Vo h¢ O¡gm
{H$ nyd© ‘| ~Vm`m J`m h¡ (Abr BË`m{X, Ý ỳpŠbH$
E{gS²g aog. 2014)& h‘Zo {Z §̀{ÌV, MLL AWdm WDR5
siRNA- CnMm[aV H$mo{eH$mAm| ‘| AmB©E’$Eg Ûmam
‘mBQ>mo{Q>H$ H$mo{eH$mAm| ‘| H«$mo‘moOmo‘ {dVaU H$m AmH$bZ
{H$`m& MLL Am¡a WDR5 siRNA- CnMm[aV H$mo{eH$mAm|

‘| h‘Zo nm`m {H$ boQ> àmo-‘oQ>m’o$g O¡gr H«$mo‘moOmo‘
ì`dñWm$dmbr H$mo{eH$mAm| ‘| ~‹T>moÎmar hþB© Wr {OZ‘|
Am§{eH$ ‘oQ>m’o$g ßboQ> H$m {Z‘m©U hþAm Wm bo{H$Z H$B©
H«$mo‘moOmo‘ ‘oQ>m’o$g ßboQ> go Xya ’¡$bo hþE Wo ({MÌ 3 E$,
~r n¡Zb E, S>r H$s ~r, B© go VwbZm H$a|)& Q´m§g{H«$ßeZ
{Og‘| DNA- g̈íbofU Am¡a à{VdbZ ‘| em{‘b OrÝg

{MÌ 4. H«$mo‘moOmo‘ Xw:g¨aoIZ Ìw{Q> Ho$ {bE MLL Ho$ S>mo‘oZ H$s ‘¡qnJ
(E) H«$mo‘moOmo‘ Xw:g¨aoIU H$s JUZm H$aZo Ho$ {bE LSM Am¡a ZEN gm°âQ>do`a Ho$ Cn`moJ Ûmam pñn§S>b nmob EpŠgg Ho$

g‘mZm§Va DNA- ’¡$bmd H$mo ‘mnm J`m, O¡gm {H$ Xem©̀ m J`m h¡& g’o$X Vra Ho$ {ZemZ DNA- ’¡$bmd H$mo Xem©Vo h¢
Am¡a ‘mZ BZgoQ> ‘| μm ‘| Xem©E JE h¢&

(~r) dmBÁS-> Q>mBn U2OS H$mo{eH$mAm| ‘| H«$mo‘moOmo‘ Xw:g¨aoIU H$mo à‘mÌrH¥$V H$a ~m°Šg Am¡a pìhgH$a ßbm°Q> ‘| Xem©`m J`m
h¡& {Z §̀{ÌV `m MLL (T) siRNA- CnMma na U2OS  H$mo{eH$mE§ pñWa ê$n go nyU© b§~mB© Ho$ MLL Xem©Vo h¡;
(MLLFN); MLLC g~ ỳ{ZQ>  N  H$mo Xem©Vm h¡; MLLc g~`y{ZQ> C H$mo Xem©Vm h¡& *** P<0.0001, (‘¡Z pìhQZr
Qy>-Q>oëS>L Q>oñQ>S)&

(gr) U2OS H$mo{eH$mAm| Omo pñWa ê$n go MLL ÄSET {Og‘| SET S>mo‘oZ Zht h¡ MLLCÄTAD {Og‘| -TAD Zht h¡,
MLL ÄSET ÄWin {Og‘| SET S>mo‘oZ Zht h¡ Am¡a {dZ ‘mo{Q>’$ (R3765A-) ‘| nm°B§Q> å ỳQ>oeZ H$s A{^ì`{º$ H$a ahr
hm|, ‘| {Z`§{ÌV AWdm MLL(T) siRNA- CnMma na H«$mo‘moOmo‘ Xw:g¨aoIU H$mo à‘mÌrH¥$V {H$`m J`m Am¡a ~m°Šg E§S>
pìhgH$a ßbm°Q> ‘| Xem©`m J`m&  *** P<0.0001 (‘¡Z E§S> pìhQ>Zr Qy> Q>oëS> Q>oñQ>$)&

(S>r) U2OS H$mo{eH$mAm| ‘| (Chr.)  `m {Z §̀{ÌV WDR5  CnMma na H«$mo‘moOmo‘ Xw:g¨aoIU H$mo à‘mÌrH¥$V {H$`m J`m Am¡a
~m°Šg E§S> pìhgH$a ßbm°Q> Ho$ ê$n ‘| Xem©`m J`m& ***P<0.0001 (‘¡Z E§S> pìhQ>Zr Qy> Q>oëS> Q>oñQ>)&
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H$m {Z §̀ÌU ^r gpå‘{bV h¡, ‘| MLL H$s gm‘mÝ`>
ŷ{‘H$m H$mo XoIVo hþE ̀ hm§ na {H$E JE àojU ‘| aIo JE

AWdm CZ aoßbrHo$Q>oS> OrZmo‘ Ho$ ‘mBQ>mo{gg dmbr
H$mo{eH$mAm| H$s g¨̂ mdZmAm| ‘| ~‹T>moVar H$aVo h¢²& bo{H$Z
CENPA ñQ>oqZJ H$aZo na h‘Zo nm`m {H$ Ow‹S>o hþE {gñQ>a
H«$mo‘o{Q>S²g dmbo B§Q>oŠQ> H«$mo‘moOmoåg ‘oQ>m’o$g ßboQ> go Xya h¢
Omo {H$ Cº$ C{„pIV n[aÑí` H$mo ZH$ma XoVo h¢ ({MÌ
3  gr)& O~ à‘mÌrH¥$V {H$`m J`m Vmo bJ^J 80
à{VeV MLL AWdm WDR5 {Z:eof H$mo{eH$mAm| H$mo
Q>mBQ> ‘oQ>m’o$g ßboQ> ‘| H«$mo‘moOmo‘ g¨aoIU ‘| H${R>ZmB© hþB©
Wr ({MÌ 3 S>r J«m’$ E$)&
h‘Zo ̀ h ̂ r nm`m {H$ MLL Am¡a WDR5 siRNA- -CnMm[aV
H$mo{eH$mAm| ‘| ‘mBQ>mo{Q>H$ pñn§S>b ‘| Ìw{Q>`m§ Wt ({MÌ 3
E$, ~r, n¡Zb ~r, gr, B©, E’$ XoI| Aë’$m-Q>çy~w{bZ
ñQ>oqZJ) H§$Q>rÝ ẁAg â ỳOr’$m°‘© Ho$ ñWmZ na {Z §̀{ÌV
H$mo{eH$mAm| ‘| XoIr JB© AmH¥${V`m§, pñn§S>b EnoaoQ>g `m
Vmo 1) KZo MT  Ho$ gmW AË`J{YH$ b§~o Wo ({MÌ 3 E,
~r, n¡Zb ~r, B©, {MÌ 3 S>r)& `m (2) Iam~ Vrd«Vm
dmbo MT  ̀ wº$ pñn§S>b Wo ({MÌ 3  E, ~r, gr, E’$)&
O~ g^r H$mo{eH$mAm| Ho$ {bE B§Q>anmoba Xyar ‘mnr JB©
Vmo MLL AWdm WDR5 siRNA- CnMm[aV H$mo{eH$mAm| ‘|
{Z §̀{ÌV siRNA- CnMm[aV H$mo{eH$mAm| H$s VwbZm ‘|
b§~o pñn§S>b XoIo JE ({MÌ 3 E’$)& Hw$b {‘bmH$a h‘
`h {ZYm©[aV H$a gH$Vo h¢ {H$ bJ^J 82 à{VeV MLL
Am¡a 65 à{VeV WDR5 siRNA- CnMm[aV H$mo{eH$mAm| ‘|
‘mBQ>mo{Q>H$ pñn§S>b ‘| g‘ñ`mE§ Wt (MT  H$‘ hmoZm `m
MT g‘¥Õ b§~m pñn§S>b hmoZm; {MÌ 3 S>r, J«m’$ ~r)&
BZ‘| go bJ^J 10  à{VeV H$mo{eH$mAm| ‘| ‘ëQ>rnmoba
pñn§S>b ^r XoIo JE ({MÌ 3 ~r, n¡Zb E’$, 3 S>r J«m’$
gr)&
My§{H$ XmoZm| Agm‘mÝ` pñn§S>b H$s pñW{V`m| (pñn§S>b
Iam~ hmoZm AWdm MT  g‘¥Õ b§~m pñn§S>b hmoZm) ‘|
MLL AWdm WDR5 {Z:eof H$mo{eH$mAm| ‘| Xw:g¨aopIV
H«$mo‘moOmo‘ XoIo JE, AV: h‘Zo Bg ’$sZmoQ>mBn H$m AmJo
Am¡a AÜ``Z H$aZo H$m {ZU©̀  {b`m& H«$mo‘moOmo‘ H$ÝJ«oeZ
H$mo {Z §̀{ÌV H$aZo Ho$ {bE Amdí` H$ MLL Ho$ joÌ H$m
nVm bJmZo Ho$ {bE h‘Zo nwZ`m}JO MLL dÝ` Q>>mBn ̀ m
å ỳQ>|Q> àmoQ>rZ, O¡gm ~Vm`m J`m h¡ {H$ A{^ì`{º$ H$aZo
dmbr pñWa gob bmBZm| ‘| MLL Q´m§g{H«$ßQ> Ho$ 3'
AZQ´m§ñbo{Q>S> arOZ ‘| siRNA- H$m à`moJ H$aVo hþE

E§S>moOrZg MLL àmoQ>rZ H$m jaU {H$`m (Abr BË`m{X,
Ý ỳ>pŠbH$ E{gS> ao, 2014)& h‘Zo {Z §̀{ÌV Am¡a MLL-
siRNACnMm[aV H$mo{eH$mAm| ‘| pñn§S>b nmoëg Ho$ g‘mZm§Va
DNA- ’¡$bmd H$s JUZm Ho$ Ûmam H«$mo‘moOmo‘ g̈aoIU H$mo
à‘mÌrH¥$V {H$`m ({MÌ 4$E, Vra Ho$ {ZemZ DNA-
’¡$bmd H$mo XemVo h¢)& {Z`§{ÌV siRNA- CnMm[aV
H$mo{eH$mAm| ‘| 5 -7 ‘mBH«$mo ‘rQ>a H$m R>mog H«$mo‘moOmo‘
H§$J«oeZ Wm O~{H$ MLL {Z:eof H$mo{eH$mAm| ‘| 9-12
‘mBH«$mo ‘rQ>a H$m H§$J«oeZ Wm ({MÌ 4 ~r, g¢nb 1 Am¡a
2 H$s VwbZm H$a|)& ̀ Ú{n nyU© b§~mB© Ho$ MLL (MLLFL)
Am¡a MLLC g~ ỳ{ZQ> Ho$ nwZ: JR>Z Ûmam Bg ’$sZmoQ>mBn
H$mo H$m’$s hX VH$ ~Mm`m Om gH$m VWm{n MLLN H$s
A{^ì`{º$ ({MÌ 4 ~r) ‘| `h Zht {XImB© {X`m {H$
MLLC  g~ ỳ{ZQ> H$s MLLN g~ ỳ{ZQ> H$s VwbZm ‘|
H«$mo‘moOmo‘ H§$J«oeZ ‘| A{YH$ àË`j ŷ{‘H$m Wr&
nyd©dVu àojUm| Ho$ g‘mZ (Abr BË`m{X, Ý ỳpŠbH$ E{gS>
ao. 2014) ̀ hm§ na ̂ r SET AWdm TAD S>mo‘oÝg H$mo hQ>mZo
MLLC  A{^ì`{º$ H$s VwbZm ‘| A{YH$ à^md Zht XoIm
J`m& ({MÌ 4 gr g¢nb 2 Am¡a 4 H$s {MÌ 4 ~r g¢nb 8
go VwbZm H$a|)& VWm{n, MLL Ho$ {dZ ‘mo{Q>’$ ‘| å ỳQ>oeZ
go g‘w{MV H«$mo‘moOmo‘ g¨aoIU nwZ: àmá Zht {H$`m Om
gH$m Omo {H$ ̀ h Xem©Vm h¡ {H$ MLL H$m {nZ ‘mo{Q>’$ Am¡a
Bg àH$ma go WDR5 Ho$ gmW MLL H$s gh{H«$`m H«$mo‘moOmo‘
H$ÝJ«oeZ Ho$ {bE ‘hËdnyU© h¡ ({MÌ 4 gr Z‘yZm 6)&

`hr Zht, h‘Zo nm`m {H$ WDR5 Zm°H$S>mCZ go
H«$mo‘moOmo‘ Xw:g¨aoIU ’$sZmoQ>mBn H$m nwZamdV©Z hþAm Am¡a
Bg‘| MLL àmoQ>rZ H$m Zm°H$S>mCZ XoIm J`m ({MÌ 4S>r)&
{ZîH$f©V:, h‘mao n[aUm‘ `h Xem©Vo h¢, {H$ ‘mBQ>mo{gg
Ho$ Xm¡amZ H«$mo‘moOmo‘ Ho$ g‘w{MV g¨aoIU Ho$ {bE MLLC

g~ ỳ{ZQ> Am¡a WDR5 Ho$ gmW BgH$s g¨~ÕVm A{Zdm ©̀
h¡&
A~ h‘ pñn§S>b ì`dñWmnZ ‘| MLL/WDR5 H$m°åboŠg
H$s dmñV{dH$ ŷ{‘H$m H$m nVm bJm aho h¢&

AÝ¶ àH$meZ

1. Abr E Am¡a Ë`mJr Eg (2017).S>mBdg© amoëg Am°’$
WDR5-RbBP5-ASH2L-DPY30 (WRAD H$m°åßbo³g
BZ X ’§$³eÝg Am°’$ X SET1 {hñQ>moZ ‘o{WbQ´>m§g’$aog
’¡${‘br&OZ©b Am°’$ ~m¶mogmB§g 42(1):155-159 [aì¶y
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H$mo{eH$m ‘aU Ed§ H$mo{eH$m CÎmOr{dVm à¶moJembm
H$mo{eH$m Ho$ ‘mJ© H$mo {Z¶§{ÌV H$aZo dmbr AmU{dH$ {H«$¶m{d{Y¶m§

g¨H$m¶ ‘{ÔH$m gwã~m aoS²>S>r ñQ>m’$ d¡km{ZH Am¡a dobH$‘ Q´ñQ>-
S>r~rQ>r, ^maV EbmB§g B§Q>a‘r{S>EQ> AÜ¶oVm $

nrEMS>r N>mÌ nr. dr. {ddoH$ aoS²>S>r d[aîR> AZwg¨YmZ AÜ¶oVm (‘mM© 2017 VH$)
Or. Z‘©Xm aoS²>S>r> d[aîR> AZwg¨YmZ AÜ¶oVm
ñdpßZb Ama. {e§Xo d[aîR> AZwg¨YmZ AÜ¶oVm
nadrZ Hw$‘ma d[aîR> AZwg¨YmZ AÜ¶oVm
dê$U Oo emh d[aîR> AZwg¨YmZ AÜ¶oVm
àmOº$m QmWo H${ZîR> AZwg¨YmZ AÜ¶oVm (‘B© 2016 go)
d¡îUm dr H${ZîR> AZwg¨YmZ AÜ¶oVm (OwbmB© 2016 go)
{hbmb E aoer H${ZîR> AZwg¨YmZ AÜ¶oVm (’$adar 2017 go)

AÝ` gXñ¶ ZmJm bú‘r Ho$ AZwg§YmZ Egmo{gEQ> (Aºy$~a 2016 VH$)
Xo~¶mZr ̂ Q²>Q>mMm¶© n[a¶moOZm - H${ZîR> AZwg¨YmZ AÜ¶oVm
E‘. àÏ¶wfm n[a¶moOZm - EgAmaE’$ (OyZ 2016 VH$)
Ho$drEg am‘mohZ Mm¡Yar n[a¶moOZm - EgAmaE’$ (OyZ 2016 VH$)
Z¡Ýgr amZr $ VH$ZrH$s ghm¶H

CÔoí¶

1. H$mo{eH$m OrdZ Ed§ ‘aU H$mo {Z¶{‘V H$aZo
dmbo ’$m°ñ’$oQOm| Ho$ H$m¶m©Ë‘H$ ZoQ>dH©$ H$m gyú‘
narjU;

2. {d{hV Am¡a A{d{hV ¶y~r{¹$[Q>ZoeZ Ho$ H$mo{eH$s¶
H$m¶m] H$mo g‘PZm

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2016 VH$)

’$m°ñ’o$Q>oO ‘| ‘hËdnyU© ̂ y{‘H$m {Z^mVo h¢ Am¡a CnmnM¶,
OrZ Q́>m§pñH«$ßeZ, Q́>m§gboeZ, H$mo{eH$m -MH«$ àJ{V àmoQ>rZ
pñWaVm, {gJZb Q´>m§gS>³eZ Am¡a Enm°ßQ>m°{gg g{hV
bJ^J àË¶oH$ H$mo{eH$s¶ à{H«$¶m H$mo {Z¶§{ÌV H$aVo h¢&
h‘Zo ‘mZd H$mo{eH$m ‘| àË òH$ ’$m°ñ’o>Q>oO Ho$ A§V:{H«$`mË‘H$
^mJrXmam| H$s nhMmZ Ho$ gmW H$m`m©Ë‘H$ ’$m°ñ’o$Q>oO
ZoQ>dH©$ na AÜ``Z ewê$ {H$`m h¡& h‘Zo EH$ JoQ>do
AZwHy$b {Q´nb Q>¡J ẁº$ (Eg~rnr-âb¡J-Eg àmoQ>rZ)
dmhH$ ‘| 143 ‘mZd àmoQ>rZ ’$m°ñ’o$Q>oO ŠbmoZ {H$E h¢ Am¡a
BZ‘| go àË¶oH$ EMB©Ho$293Q>r H$mo{eH$mAm| ‘| A{^ì¶º$
hþAm Wm& Q>|S>‘ ~§YwVm ew{ÕH$aU Ûmam àmoQ>rZ H$m°åßboŠg

AbJ {H$E JE Am¡a Ebgr-E‘Eg/E‘Eg {dûcofU
H$m Cn`moJ H$aVo hþE A§V:{H«$`mË‘H$ àmoQ>rZm| H$s nhMmZ
H$s JB© Wr& Hw$b {‘bmH$a 76773 A§V:{H«$`mE§ 143
’$m°ñ’o$QoO ew{ÕH$aU go àmá H$s JB© Wr& Bg H$m ©̀ Ho$
Xm¡amZ h‘Zo PTEN Ho$ ZE H$m`m©Ë‘H$ ^mJrXmam| Ho$ ê$n
‘| WWP2, PNUTS Am¡a TOPK H$s nhMmZ Am¡a
bmjUrH$aU nhbo hr {H$`m h¡& hmb hr ‘| h‘Zo nrQ>rB©EZ
Ho$ {bE EH$ H$mo{eH$s` H$m ©̀ H$s ewê$AmV H$s h¡, Ohm§
h‘Zo Xem©̀ m h¡ {H$ E§S>mogmo‘ n[an¹$$Vm ‘| Rab7 H$m`m]
Ho$ gmW A§V:{H«$`m Ûmam PTEN em{‘b hmoVm h¡& BgHo$
Abmdm PTEN  B§Q>am³Q>mo‘ Ho$ gmW gmW h‘Zo AÝ¶
H$mo{eH$s¶ ’$m°ñ’o$Q>oO Ho$ ZoQ>dH©$ {dH${gV H$aZo ^r ewê$
H$a {XE& h‘Zo PPM1G H$mo EH$ AmpÊdH$ pñdM Ho$ ê$n
‘| A{^kmV {H$`m h¡, Omo B©3 bmBJog WWP2 H$s
AdH$bZ H$mo{eH$s` ŷ{‘H$m H$mo {Z §̀{ÌV H$aVm h¡&
{OgHo$ {bE `h ‘moZmo‘o[aH$ WWP2 Am¡a WWP2/
WWP1 hoQ>oamoS>m`‘a Ho$ ~rM g̈H«$‘U H$mo {Z §̀{ÌV H$aVm
h¡ & EH$ AÝ` CXmhaU ‘| h‘Zo gmBQ>moH$mBZopŠQ>H$ EãgreZ
‘| Zm°Z [agoßQ>a Q>m`amo{gZ ’$m°ñ’o$Q>oO nrQ>rnrEZ5 H$s
‘hËdnyU© ŷ{‘H$m àX{e©V H$s h¡&
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dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017)

n[a`moOZm 1: ’$m°ñ’o$Q>oO ZoQ>dH$m] na H$m`m©Ë‘H$
AÜ``Z

AmOH$b, h‘ H$mo{eH$m ‘| ‘m¡OyX g^r ’$m°ñ’o$Q> Ho$ ZoQ>dH©$
H$mo g{H«$¶Vm go ~‹T>mZo na Ü¶mZ Ho$pÝÐV H$a aho h¢&
g~ñQóQ> Ho$ Adeof na {Z ©̂a H$aVo hþE, {Og na do H$m ©̀
H$aVo h¢, àmoQ>rZ ’$m°ñ’o$Q>og ì`mnH$ ê$n go Xmo dJm] ‘|
~m§Q>m J`m h¡ (H$) Q>m`amo{gZ ’$m°ñ’o$Q>oO Am¡a (I) go[aZ
/ {W[a`mo{ZZ ’$m°ñ’o$>Q>oO& nhbo, h‘Zo ‘mZd Q>m`amo{gZ
’$m°ñ’oQ>oO Ho$ B§Q>aoŠQ>m°‘ H$m {dûcoofU ewê$ {H$`m& O¡d
amgm`{ZH$ ew{ÕH$aU VWm ‘mg ñnoŠQ´mo‘o{Q´H$ nhMmZ
H$m Cn`moJ H$aVo hþE h‘| 82 Q>m`amo{gZ ’$m°ñ’o$Q>og
ew{ÕH$aUm| go Hw$b 42262 A§V:{H«$`mE§ àmá hþBª& EH$
EgEAmB©EZQ>r ñH$moa H$Q> Am°’$ H$m Cn`moJ H$aVo hþE
0.8, FCA> 3, FCB >2.5, IS >1 Am¡a S>ãë¶yS>r Ho$ ñH$moa  >1
go h‘Zo BZ Q>m`amo{gZ ’$m°ñ’o$Q>oO Ho$ {bE 1021 àmoQ>rZm|
(EMgrAmB©nr) Ûmam ‘mpÜ`V 2172 Cƒ {dœmg dmbr
A§V:{H«$`mAm| (EMgrAmB©) H$s nhMmZ H$s& h‘mao S>oQ>m
H$s VwbZm kmV A§V:{H«$`mAm| Ho$ gmW H$aZo na (bJ^J
14 à{VeV) kmV A{^{H«$`mE§ Am¡a 1878 (bJ^J 86
à{VeV) A§V:{H«$`mE§ gyMr ‘| ZB© A§V:{H«$`mAm| Ho$ gmW
Omo‹S>r JB©&

BZ A§V:{H«$`mAm| H$s H$m`m©Ë‘H$ ̂ y{‘H$m H$mo AmJo g‘PZo
Ho$ {bE h‘Zo BÝh| Ho$B©OrOr ‘mJm] Ho$ gmW EZmoQ>oQ> {H$`m&
`h ‘hËdnyU© h¡ {H$ AZoH$ ‘w»` H$mo{eH$s` {gJZqbJ
‘mJ© O¡go PI3-K/Foxo, Hippo-YAP, Wnt, Hedgehog,
HIF-1, mTOR, Ras-MAPK, AMPK, RAP1  Am¡a
drB©OrE’$ {d{^Þ ’$m°ñ’o$Q>oO Ho$ gmW AË §̀V g‘¥Õ Wo&
nwZ: h‘Zo AmoE‘AmB©E‘ go EZmoQ>oQ> {H$E JE amoJ go Ow‹S>o
OrZm| H$m Cn`moJ {H$¶m VWm BZ amoJm| Ho$ gmW OrZm|
g{hV ’$m°ñ’o$Q>oO H$s A§V:{H«$`m H$m {dûcofU {H$`m&
h‘Zo 270  amoJ go O‹S>o àmoQ>rZ A{^kmV {H$E h¢, Omo 79
’$m°ñ’o$Q>oO Ho$ gmW A§V:{H«$`m H$aVo h¢& h‘| AZoH$ amoJm|
Ho$ ~mao ‘| OmZH$mar {‘br O¡go 3E‘ qgS´mo‘, MmaH$moQ>-
‘¡ar-Qy>W amoJ, nm{H©$ÝgZ amoJ, H$m{S>©̀ mo‘m`mon¡Wr, H$mCS>Z
qgS´mo‘, ’¡$ZH$moZr EZr{‘`m Am¡a EŠg> go Ow‹S>m ‘mZ{gH$
Ad‘§XZ Omo ’$m°ñ’o$Q>oO Ho$ gmW g¨~§Y aIVm h¡& nwZ:,
h‘Zo H$m°pñ‘H$ (H¢$ga OrZ goÝgg) S>oQ>m g¡Q> Ho$ gmW
’$m°ñ’o$Q>oO B§Q>oaoŠQ>m°‘ H$m {‘bmZ ^r {H$`m {Og‘| ‘mZd
H¢$gam| ‘| CËn[ad{V©V hþE OrZ ‘m¡OyX Wo& bJ^J 70
à{VeV ’$m°ñ’o$Q>og H¢$ga go Ow‹S>o àmoQ>rZm| Ho$ gmW g¨~§Y
aIVo h¢&

’$m°ñ’o$Q> ZoQ>dH©$ ‘mZ{MÌU Ho$ Abmdm, BZ ewÕ
’$m°ñ’o$Q>oOm| Ho$ H$m`m©Ë‘H$ A§V:{H«$`m Ho$ gmW EH$ »`mV
Ho$ H$B© {M{•V H$aZo Ho$ {bE ewê$ H$a {X`m& A§V ‘| ̀ h
g‘PZo Ho$ {bE, à`moJembm ‘| H$B© ZE ’$m°ñ’o$Q> A§V:{H«$`m
H$s ‘hËdnyU© àJ{V H$s h¡& Bg amo‘m§MH$ A§V:{H«$`m ‘|
go Hw$N> S>oQ>m CËnÞ hþE h¢ Omo ZrMo àñVwV {H$E JE h¢&

{MÌ 1. ‘mZd àmoQ>rZ Q>m¶amo{gZ ’$m°ñ’o$Q> B§Q>oamŠQ>mo‘r H$m {dûcofÊm& Cƒ {dœñV A§V:{H«$`m (EMgrAmB©Eg) àmoQ>rZ
Q>m¶amo{gZ ’$m°ñ’o$Q>oOm| Am¡a A§V:{H«$`m àmoQ>rZ (EggrAmB©nr) h‘mao AÜ``Z ‘| nhMmZ Ûmam ‘Ü`ñWVm kmV A§V:{H«$`m Ho$
Zm‘ go OmZm OmVm h¡ Am¡a ZdrZ A§V:{H«$`m Ho$ {dVaU Ho$ ßbm°Q> Ho$ gmW BgH$s VwbZm H$s JB© Wr&
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1.1  PHLPP SGT1 {d{Z‘‘Z Ûmam H$mBZoQ>moH$moa
Ag|~br H$s gw{dYm
PHLPP EH$ Eogm Q>çy‘a h¡, Omo e‘Z ’$m°ñ’o$Q> H$s gob
ApñVËd ‘| ‘hËdnyU© ŷ{‘H$m {Z^mVm h¡& Bg AÜ`$`Z
‘| h‘Zo PHLPP1  H$mo EH$ A{Zdm ©̀ àmoQ>rZ Ho$ Vm¡a na

A{^kmV {H$`m h¡ Omo H$mo{eH$mAm| ‘| H$mBZoQ>moH$moa H$s
C{MV Agoå~br Ho$ {bE Amdí`H$ h¡& h‘Zo PHLPP1 ‘|
g§̂ m{dV {XbMñn ^mJrXmam| ‘| go EH$ Ho$ ê$n ‘| SGT1
H$mo nm`m h¡& My§{H$ SGT1 H$mo{eH$m {d^mOZ MH«$ Ho$ Xm¡amZ
C{MV H$mBZoQ>moH$moa Agoå~br Ho$ {bE ‘hËd aIVm h¡,
AV: h‘Zo `h narjU {H$`m {H$ Š`m$ H$mo{eH$mAm| go

PHLPP1 ’$sZmoH$m°{nµO SGT1 H$s hm{Z hmoVr h¡& g‘` Ho$
A§Vamb dmbr B‘oqOJ go nVm bJm {H$ EMB©EbE
H$mo{eH$mAm| ‘| PHLPP1 H$s gmBboqgJ go H$mo{eH$m {d^mOZ
‘| H$mo{eH$mAm| Ho$ {db§{~V ê$n go àdY©Z H$mo ~‹T>mdm
{‘bVm h¡& PHLPP1 Ho$ [agmd Ho$ gmW H$mo{eH$m {d^mOZ
na H$mo{eH$mAm| ‘| {db§{~V ê$n go hmoZo dmbm àdY©Z
AZoH$ J§̂ ra H$mo{eH$m {d^mOZ Xmofm| Ho$ gmW Ow‹S>m h¡ O¡go
{‘g EbmBZ JwUgyÌ, ‘ëQ>r nmoba VHw©$ VWm Agm‘mÝ`
g|Q´mo{‘`a& h‘| nVm bJm h¡ {H$ ~mhar H$mBZoQ>moH$moa
àmoQ>rZ O¡go HEC1 Am¡a CENP-E  PHLPP1 Ho$ [agmd dmbr
H$mo{eH$mAm| ‘| H$mBZoQ>moH$moa H$mo ñWmZrH¥$V H$aZo ‘| {d’$b
ahm& BgHo$ {dnarV H$moa A§XéZr H$mBZoQ>moH$moa àmoQ>rZ
CENP-A Am¡a Aë’$m-Q²>¶y~w{bZ Ho$ ñWmZrH$aU na PHLPP1
hm{Z H$m H$moB© à^md Zht hþAm& Š`m|{H$, PHLPP1 Ho$

[agmd go ~mhar H$mBZoQ>moH$moa àmoQ>rZm| Ho$ M`Z ‘| J§̂ ra
H$‘r hþB©, AV: BgHo$ ~mX h‘Zo ̀ h Om§M H$s h¡ {H$ Š`m
H$mBZoQ>moH$moa ‘mBH«$moQ>çy~wb H$m Ow‹S>md BZ H$mo{eH$mAm| ‘|
à^m{dV hmoVm h¡& `m§{ÌH$ ê$n go h‘| nVm bJm {H$
H$mo{eH$mAm| go PHLPP1 H$s hm{Z hmoZo na SGT1 H$m
{dI§S>Z hþAm Am¡a Bg àH$ma H$mBZoQ>moH$moa H$s Agoå~br
‘| Xmof hþAm& h‘| RNF41  EH$ ZE B©3 bmBJog Ho$ ê$n
‘| {‘bm Omo ’$m°ñ’$moamBboeZ na Am{lV ê$n ‘|
ỳ~r{¹${Q>ZoQ> H$aVm h¡ VWm SGT1 H$m {dI§S>Z H$aVm h¡&

RNF41 Ho$ gmW SGT1 H$s A§V:{H«$`m ZmQ>H$s` ê$n go
PHLPP1 H$s AZwnpñW{V ‘| ~‹T> OmVr h¡ Am¡a BgHo$
{dnarV PHLPP1 H$s ~mø A{^ì`{º$ go PHLPP1
Ûmam BgHo$ B©3 bmBJog Ho$ gmW SGT1 A§V:{H«$`m H$s
hm{Z hmoVr h¡& Bg àH$ma PHLPP1 Ûmam SGT1 H$mo

{MÌ 2. H$mBZoQ>moH$moa Agoå~br Ho$ {bE PHLPP1 Amdí`H$ hmoVm h¡ : EH$ ‘m°S>b ‘| H$mBZoQ>moH$ma na SGT1 Ho$ {Z`‘Z
‘| PHLPP1 Am¡a RNF41 Ho$ ~rM A§V:{H«$`m H$mo Xem©Zo dmbm EH$ ‘m°S>b& PHLPP1 Ûmam SGT1 H$mo {S>’$m°ñ’$momamBboQ>
{H$`m OmVm h¡ Am¡a H$mBZoQ>moH$moa na SGT1 H$mo pñWa ~Zm`m OmVm h¡& PHLPP1 H$s AZwnpñW{V ‘| B©3 bmBJog RNF41
’$m°ñ’$moamBboQ> {H$E JE SGT1 Ho$ gmW Ow‹S>Vm h¡ Am¡a BgHo$ {dI§S>Z H$mo ~‹T>mdm XoVm h¡ VWm Bg àH$ma H$mBZoQ>moH$moa na SGT1
H$s CnbãYVm gr{‘V H$aVm h¡&
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nm°br ỳ~r{¹${Q>ZoeZ Am¡a {dI§S>Z go gwajm XoZo Ho$ {bE
SGT1 Ho$ gmW BgHo$ B©©3 bmBJog RNF41 H$s A§V:{H«$`m ‘|
~mYm S>mbr OmVr h¡& PHLPP1 Ûmam Mma g̈a{jV Adeofm|
na SGT1 H$mo S>r’$m°ñ’$mooamBboQ> {H$`m OmVm h¡ Am¡a Bg
àH$ma RNF41 Ho$ gmW SGT1 Ho$ Ow‹S>md H$mo amoH$m OmVm h¡
Am¡a BgHo$ {dI§S>Z na {Z §̀ÌU aIm OmVm h¡& `h
‘hËdnyU© h¡ {H$ `m Vmo RNF41 H$m [agmd `m Zm°Z
’$m°ñ’$mooamBboQ> H$aZo ̀ mo½` SGT1 CËn[adVu H$s A{^ì`{º$
H$mo H$mBZoQ>moH$moa Xmofm| go ~Mm`m OmE Omo PHLPP1 H$s
hm{Z go hmoVo h¢²& EH$ gmW XoIZo na h‘mao n[aUm‘m| go
gwPmd {‘bVm h¡ {H$ PHLPP1 SGT1 {dI§S>Z go ‘mpÜ`V
RNF41  Ho$ {Z §̀ÌU Ûmam H$mBZoQ>moH$moa H$s Agoå~br ‘|
‘hËdn yU ©  Am ¡ a g{H « $` ^ y {‘H $ m
{Z^mVm h¡&

1.2  nrQ>rB©EZ ½byH$m og n[adhZ H$mo GLUT1
argmBpŠb¨J H$mo ~m{YV H$aHo$ {Z §̀{ÌV H$aVm h¡

nrQ>rB©EZ EH$ OmZm ‘mZm Q>çy‘a g¨X‘H$ h¡ Omo H$mo{eH$m
àdY©Z H$mo S>mCZbmoS> aoJwboQ> H$aZo, CÎmaOr{dVm VWm
M`mnM` {gJZqbJ ‘mJm] na ‘w»`V: {b{nS> ’$m°ñ’o$Q>oO
J{V{d{Y Ho$ ‘mÜ`‘ go H$m ©̀ H$aVm h¡& hmb hr ‘| h‘Zo
àX{e©V {H$`m h¡ {H$ nrQ>rB©EZ Ûmam BgH$s ’$m°ñ’o$Q>og
àmoQ>rZ J{V{d{Y Ho$ à^md Ûmam b§{~V E§S>mogmo‘ n[an¹$Z
H$mo ~‹T>mdm XoH$a B©OrE’$Ama {gJZqbJ H$m {Z`‘Z
{H$`m OmVm h¡& nrQ>rB©EZ Ûmam Xmo g¨a{jV Adeofm| na
Rab7 Ho$ S>r’$m°ñ’$moamBboeZ Ûmam E§S>mogmo‘ n[an¹Vm H$mo
~‹T>mdm {X`m OmVm h¡& E§S>mogmo‘ H$s n[an¹$dVm ‘| BgH$s
ŷ{‘H$m Ho$ Abmdm A~ h‘Zo GLUT1 H$s E§S>mogmo‘b

[agmBH$qbJ ‘| nrQ>rB©EZ H$s EH$ ‘hËdnyU© {d{Z`m‘H$
ŷ{‘H$m H$mo A{^kmV {H$`m h¡ Am¡a ½byH$moO H$m n[adhZ

’$m°ñ’o$Q>oO go ñdV§Ì {d{Y Ûmam hmoVm h¡& H$mo{eH$mAm| ‘|
nrQ>rB©EZ H$m [agmd hmoZo Ho$ n[aUm‘ñdê$n ßbmÁ‘m
{P„r ‘| GLUT1 ñVam| ‘| C„oIZr` d¥{Õ hþB©& Xygar
Amoa, nyar b§~mB© dmbo nrQ>rB©EZ go CÔr{nV GLUT1 ñVam|
H$s nyar b§~mB© H$s A{V A{^ì`{º$ ßbmÁ‘m {P„r na
hþB©& Am§V[aH$ ê$n go nrQ>rB©EZ ÄPDZ go Ow‹S>Zo dmbo
‘mo{Q>’$ CËn[adVu ‘| O~{H$ ’$m°ñ’o$Q>oO J{V{d{Y H$mo
nyar Vah {H$`m J`m, {’$a ̂ r Bggo GLUT1 {P„r ñVam|
H$mo g̈X{‘V H$aZo ‘| {d’$bVm hþB©, g̈^dV: Bggo GLUT1
Ho$ {Z`‘Z ‘| nrQ>rB©EZ Ho$ ’$m°ñ’o$Q>oO ñdV§Ì H$m ©̀ H$aZo
H$m g̈Ho$V {‘bm& nyar b§~mB© dmbo nrQ>rB©EZ H$s A{^ì`{º$

go gm°{Qª>J E§S>mogmo‘ Ho$ gmW GLUT1 Ho$ gh ñWmZrH$aU
‘| C„oIZr` H$‘r AmB©& nrQ>rB©EZ H$s A{^ì`{º$ Ho$
H$maU [agmBH$b hmoZo dmbo E§S>mogmo‘ na XmofnyU© GLUT1
gm°{Qª>J go GLUT1 H$m bmBgmogmo‘ VH$ nhþ§MZo H$m ‘mJ©
~Xb J`m& GLUT1 bJ^J g^r àH$ma H$s H$mo{eH$mAm|
Am¡a D$VH$m| ‘| ì`mnH$ ê$n go A{^ì¶º$ hmoVm h¡ VWm
`h AmYma ŷV ½byH$moO A§VJ«©hU Ho$ {bE Amdí`H$ h¡&
O¡gm {H$ h‘Zo XoIm {H$ nrQ>rB©EZ Ûmam {P„r GLUT1
ñVam| H$m {Z`‘Z hmoVm h¡, BgHo$ ~mX h‘Zo ½byH$moO
n[adhZ ‘| GLUT1 Ho$ ‘hËd, H$mo naIm& nrQ>rB©EZ Ho$
[agmd go ½byH$moO H$m H$mo{eH$s` A§VJ«©hU C„oIZr`
ê$n go ~‹T> J`m& h‘| AnZo nrQ>rB©EZ àmo{Q>̀ mo{‘H$ S>oQ>m ‘|
[agmBH$qbJ E§S>mogmo‘ Ho$ AbJ AbJ KQ>H$ àm{á hþE&
dV©‘mZ ‘| h‘ nrQ>rB©EZ Am¡a [agmBH$qbJ E§S>mogmo‘ Ho$
~rM `m§{ÌH$ g̈~§Y H$mo g‘PZo H$s H$mo{ee H$a aho h¢&

{df¶ 2 : H$mo{eH$mAm| ‘| H¡$Zmo{ZH$b Am¡a Zm°Z-
H¡$Zmo{ZH$b ẁ{~{¹$Q>rZoeZ H$s ŷ{‘H$m

¶y~r{¹${Q>ZoeZ EH$ EQ>rnr-{Z ©̂a, CÀM H«$‘ dmbr ~hþ
ñVar` E§Om`‘o{Q>H$ à{H«$`m h¡ {OgHo$ n[aUm‘ñdê$n
g~ñQóQ> go ¶y~r{¹$Q>rZ H$s gh g῭ moOH$ g¨~ÕVm hmoVr
h¡& g~ñQóQ²g go Ow‹S>m ỳ~r{¹$Q>rZ ‘m°brŠ ỳba Q>¡J Ho$
ê$n ‘| H$m ©̀ H$aVm h¡ Omo {H$ àmoQ>rZ H$mo ̀ m Vmo àmo{Q>¶mogmo‘
{Z ©̂a VarHo$ go {dKQ>Z Ho$ {bE `m àmo{Q>¶mogmo‘ ñdV§Ì
VarHo$ go H$B© à{H«$`mAm| ‘| H$m ©̀ H$aZo hoVw A§{H$V H$aVm
h¡& Bg n[a`moOZm ‘| h‘|o H$mo{eH$mAm| ‘| ¶y~r{¹${Q>ZoeZ
Ho$ H¡$Zmo{ZH$b Am¡a Zm°Z-H¡$Zmo{ZH$b, XmoZm| àH$ma Ho$
H$m`m] H$m AÜ``Z H$aZm h¡& {nN>bo dfm] Ho$ Xm¡amZ
h‘Zo [anmoQ>© {H$`m h¡ {H$ EH$ Am|H$moOo{ZH$ B©3 bmBJ¡g
WWP2 Ûmam nrQ>rB©EZ Am¡a p73 EH$ H¡$Zmo{ZH$b K48
qbHo$O H$m ̀ y~r{¹${Q>ZoeZ H$aVm h¡, {Oggo àmo{Q>`mogmo‘
Ho$ O[aE CZH$m {dI§S>Z hmoVm h¡& Xygar Amoa h‘| `h
^r nVm bJm h¡ {H$ p73 Ûmam DVL2 na Zm°Z H¡$Zmo{ZH$b
qbHo$O H$mo ‘mpÜ`V {H$`m OmVm h¡ Omo Wnt {gJZqbJ
‘mJ© H$m EH$ ‘hËdnyU© KQ>H$ h¡&

2.1  Wnt ‘mJ© ‘| {g¾obmogmo‘ {Z‘m©U Ho$ {bE Dvl2
H$m ̀ y~r{¹${Q>ZoeZ Amdí`H$ h¡

h‘| nVm bJm h¡ {H$ WWP2  Ûmam DVL2  H$m
ỳ~r{¹${Q>ZoeZ {H$`m OmVm h¡ {H$ÝVw {XbMñn ê$n go

Bggo BgH$m {dI§S>Z Zht hmoVm h¡& h‘mao H$m`m©Ë‘H$
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à`moJm| ‘| h‘| nVm bJm h¡ {H$ WWP2 H$s Amdí`H$Vm
Wnt {gJZqbJ ‘mJ© H$mo g{H«$` ~ZmZo ‘| hmoVr h¡& h‘mao
‘mZ{MÌU à`moJm| ‘| àH$Q> hþAm h¡ {H$ BgHo$ PDZ S>mo‘oZ
na pñWV ñWbm| ‘| WWP2 Ûmam DVL2  H$m ̀ y~r{¹${Q>ZoeZ
{H$`m OmVm h¡& DVL2  Ho$ PDZ S>mo‘oZ na pñWV AZoH$
bmB{gZ Ho$ ~mao ‘| nVm bJm& bmB{gZ 343 Ho$ n[an¹Z
go Am{O©ZmBZ Ûmam Wnt H$mo g{H«$` ~ZmZo na DVL2  H$s
{g¾obmogmo‘ ~ZmZo H$s j‘Vm na ZwH$gmZ hþAm& Bggo
g¨̂ dV: gwPmd {‘bm {H$ WWP2  Ûmam K343 Adeof
na DVL2  H$m ỳ~r{¹${Q>ZoeZ {H$`m OmVm h¡ Am¡a Bg
àH$ma Wnt {g¾obmogmo‘ Ho$ gmW BgHo$ g¨~§Y H$mo ~‹T>mdm
{‘bVm h¡& {XbMñn ê$n go h‘| Wnt Ho$ CÔrnZ na
DVL2  H$s A§V:{H«$`mË‘H$ gyMr ‘| AZoH$ ̀ y~r{¹${Q>{ZZ
go Ow‹S>Zo dmbo S>mo‘oZ ‘| àmoQ>rZ H$m nVm bJm h¡& `h
g̈^d h¡ {H$ Zm°Z H¡$Zmo{ZH$b ê$n go DVL2  Ho$ ̀ y~r{¹$ZoQ>
H$aZo na `h ỳ~rE ẁº$ àmoQ>rZm| Ho$ gmW Img Vm¡a na
A§V: {H«$`m H$a gHo$, Omo Wnt Ûmam CÔr{nV {g¾obmogmo‘
Ho$ ñWbm| na BgHo$ Q´m§gbmoHo$eZ Ho$ {bE ‘hËdnyU© h¡&
h‘ Bg g‘` {d{^Þ ̀ y~rE S>mo‘oZ àmoQ>rZm| H$s A§V:{H«$`m
H$s ImoO DVL2  Ho$ ̀ y~r{¹$ZoQ> H$aZo Ho$ gmW H$a aho h¢,
{Oggo h‘| Wnt Ûmam CÔr{nV {g¾oobmogmo‘ Ho$ AmYma H$mo
g‘PZo ‘| `m§{ÌH$ ê$n go ‘XX {‘boJr&

2.2 -EMB©grQ>r Q>mBn B©3 bmBJoO ‘| J¡a-{d{hV
H$m¶©

BgHo$ nhbo, ~mõ` H$m o{eH$m àmoQ>rZ òmd ‘|
ỳ~r{¹${Q>ZoeZ H$s ŷ{‘H$m H$m AÜ``Z H$aVo hþE h‘Zo

EH$ ‘m°S>b àmoQ>rZ Ho$ ê$n ‘| YB-1 H$m Cn`moJ {H$`m
Am¡a Bg à{H«$`m ‘| ̀ y~r{¹${Q>ZoeZ H$s An[ahm ©̀ ̂ y{‘H$m
H$mo nhMmZm& ‘hËdnyU© ê$n go h‘Zo HECT Q>mBn B©-3
bmBJoO, -HACE1 H$mo YB-1 Ho$ A§V: {H«$`mË‘H$ E3
bmBJoO H$mo ImoOm h¡ {Og‘| H$m`m©Ë‘H$$ K27 go Ow‹S>o
Zm°Z H¡$Zmo{ZH$b ỳ~r{¹${Q>Z qbHo$O H$mo BgHo$ g~ñQóQ>
na CËnÞ H$aZo H$s j‘Vm h¡& YB-1 na K27 ̀ y~r{¹${Q>Z
qbHo$O Q>çy‘a gd̈oXZerb OrZ 101(TSG101) Ho$ gmW
A§V: {H«$`m Ho$ {bE A{Zdm ©̀ h¡, Omo ‘ëQ>r dogrHw$ba
~m°S>r (E‘dr~r) ‘mJ© H$m EH$ KQ>H$ h¡ Omo BgHo$ òmd
H$s gw{dYm XoVm h¡& gmam§e Ho$ Vm¡a na h‘Zo ‘mpÜ`V
àmoQ>rZ òmd ‘| Zm°Z H¡$Zmo{ZH$b ỳ~r{¹${Q>Z qbHo$O Ho$
{bE EH$ ZB© H$m ©̀ ŷ{‘H$m nhMmZr h¡&

BgHo$ Abmdm, h‘| -HACE1 Ho$ {bE d¡H$pënH$ à{H«$`m
H$m nVm bJm h¡, Ohm§ `h àmoQ>rZ H$m S>r aoJwboeZ EH$
ỳ~r{¹${Q>ZoeZ go ñìmV§Ì ê$n ‘| H$aVr h¡, {H$ÝVw$ `h

àmo{Q>`mogmo‘ na Am{lV {d{Y h¡& h‘Zo kmV {H$`m h¡ {H$
B©3 bmBJoO grYo Vm¡a na àmo{Q>`mogmo‘ go Ow‹S>Vm h¡ Am¡a
g~ñQóQ> H$mo 20 Eg àmo{Q>`mogmo‘ ñdV§Ì ê$n ‘| BgH$s
H¡$Q>o{b{Q>H$ J{V{d{Y na àXm`Jr H$aVm h¡& Bg g‘`
h‘ `h kmV H$aZo H$m à`mg H$a aho h¢ {H$ HECT
Q>mBn B©-3 bmBJog Ûmam BZ g~ñQóQ>m| H$m Zm°Z H¡$Zmo{ZH$b
{dI§S>Z H$m`m©Ë‘H$ gmW©H$Vm dmbm h¡&

2.3 ZB© H$m¶m©Ë‘H$ E3 bmBJog n[agam| Am¡a CZHo$
g~ñQóQ²g H$s nhMmZ

E3 bmBJog ¶y~r{¹$Q>oZoeZ dh à{H«$¶m h¡, Ohm§ do ^Vu
¶y~rŠ¶y{Q>Z {d{eï> g~ñQóQ²g Ho$ gmW-gmW E2 E§OmB‘m|
H$m Amamon bJm¶m Ho$ A§{V‘ MaU ‘| ‘hËdnyU© àmoQ>rZ
hmoVo h¢& Bg H$m¶© ‘|, h‘ àmo{Q>¶mo{‘Šg Ñ{ï>H$moU H$m
Cn¶moJ H$aHo$ E3 bmBJog Ho$ {bE ZE n[agam| H$s nhMmZ
H$aZo Am¡a AmJo ‘mZd àmoQ>moEao H$m Cn¶moJ H$aHo$ AnZo
g~ñQ́oQ²g H$mo {M{•V H$aZo H$m bú¶ h¡& EH$ CXmhaU ‘|,
h‘Zo nhMmZ H$s h¡ {H$ ‘wº$ bre S>mo‘oZ BH$Æ>m E3
bmBJog O{Q>b àmoQ>rZ {d{eï> H$aZo Ho$ {bE& h‘Zo A{^kmV
{H$`m h¡ {H$ B©3 bmBJog H$m grAmaEb àH$ma SMU1 go
Agoå~b hmoVm h¡ {Og‘| H$moa KQ>H$m| Ho$ ê$n ‘| DDB1,
CUL7 Am¡a RING type B©3 bmBJog hmoVo h¢& SMU1 EH$
g~ñQóQ> ‘mÝ`Vm KQ>H$ Ho$ ê$n ‘| B©3 bmBJog H$m°åßboŠg
‘| H$m ©̀ H$aVm h¡& SMU1 Ho$ EgAmB©AmaEZE ‘mpÜ`V
[agmd go B©3 bmBJog Ho$ gmW g~ñQóQ> H$s A§V:{H«$`m H$s
hm{Z hmoVr h¡ Am¡a BgHo$ n[aUm‘ñd ê$n g~ñQ´oQ>
ỳ~r{¹${Q>ZoeZ Yr‘m hmo OmVm h¡& h‘| nVm bJm h¡ {H$

SMU1-B©3 bmBJog H$m°åßboŠg Ûmam g~ñQóQ> H$m C{MV
ỳ~r{¹${Q>ZoeZ OrZmo{‘H$ ñWm{`Ëd Ho$ aIaImd Ho$ {bE

A{Zdm ©̀ h¡&

àH$meZ
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H$å ẁ{ZHo$eZ 7: 10689.
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H$mo{eH$m g§Ho$VH$ à¶moJembm
¶yH¡[a¶mo{Q>H$ H$mo{eH$m eara{H«$¶m {dkmZ ‘| BZmo{gQ>m°b nmBamo’$m°ñ’o$Q> H$s ^y{‘H$m H$m AÝdofU H$aZm

g̈H$m¶ aíZm §̂Smar ñQ>m’$ d¡km{ZH$
nrEMS>r N>mÌ aVZ qgh OmXd d[aîR> AZwg¨YmZ AÜ¶oVm (Aºy$~a 2016 VH$)

‘mZgm drEb M§Xþar d[aîR> AZwg¨YmZ AÜ¶oVm
Am¡fmH$ ~era ‘„m d[aîR> AZwg¨YmZ AÜ¶oVm
grVmbú‘r W‘nÅ>r Ama d[aîR> AZwg¨YmZ AÜ¶oVm
eŵ «m Jm§Jwbr d[aîR> AZwg¨YmZ AÜ¶oVm
AmH¥${V emh H${ZîR> AZwg¨YmZ AÜ¶oVm
O¶amO goZ H${ZîR> AZwg¨YmZ AÜ¶oVm (OwbmB© 2016 go)

AÝ` gXñ¶ ê$W ‘Zmoa‘m amdy[a VH$ZrH$s ghm¶H$>
Xo~m{XVm S>o n[a¶moOZm - EgAmaE’$ ({gVå~a 2016 go)
àË¶wfm ‘wÞm§Jr n[a¶moOZm - OoAmaE’$ (AJñV 2016 go$)$
{dZre AmoS²>S>r n[a¶moOZm VH$ZrH$s ghm¶H$

({Xgå~a 2016 go)$$
Ho$. {dídH$ë¶mU n[a¶moOZm VH$ZrH$s ghm¶H$

({Xgå~a 2016 go)
a{dM§X nmbmHw$Vu n[a¶moOZm Egmo{gEQ>$

(OZdar 2017 go)
$gh¶moJH$Vm©$ ZmJamO ~mbgw~«m‘{U¶Z AmB©AmB©EgB©Ama, nwUo

ê$n ‘{bH$ Q>rAmB©E’$Ama, ‘wå~B©
H$mZm E‘. gwaoeZ AmB©AmB©EgB©Ama, {VédZ§Vnwa‘

CÔoí¶ :

BZmo{gQ>m°b nmBamo’$m°ñ’o$Q>, BZmo{gQ>m°b {Og‘| ‘moZmo’$m°ñ’o$Q>
Ho$ A{V[aº$ nmBamo’$m°ñ’o$Q> ¶m S>mB’$m°ñ’o$Q> AYmªe em{‘b
hmoVo h¢, Ho$ ì¶wËnÞ h¢& CZ‘| S>mB’$m°ñ’$moBZmo{gQ>m°b
n|Q>m{H$g’$m°ñ’o$Q> (nrnr-AmB©nr5 ¶m AmB©nr7) Ed§ {~g-
S>mB’$m°ñ’$moBZmo{gQ>m°b Q>oQ´>m{H$g’$m°ñ’o$Q>$([nrnr]2-AmB©nr4
¶m AmB©nr8) em{‘b h¢, Omo{H$ H$mo{eH$m ìm¥{Õ, do{gHw$ba
AmdmJ‘Z, Enm°ßQ>m°{gg S>rEZE nwZ¶m}OZ Ed§ {dgmaUr¶
{Z¶‘Z g{hV {d{^Þ O¡{dH$ H$m¶m] ‘| CëmPo ahVo h¢&
BZmo{gQ>m°b nmBamo’$m°ñ’o$Q>m| Ho$ ~rQ>m ’$m°ñ’o$Q> g‘yh H$mo
nmBamo’$m°ñ’$mogoarZ ~ZmZo Ho$ {bE àmoQ>rZ na nyd©-
’$m°ñ’$mo[abrH¥$V goarZ Ad{eîQ> H$mo A§V[aV {H$¶m Om
gH$Vm h¡& nmBamo’$m°ñ’$mo[abrH$aU H$mo{eH$m ‘| hr amB~mogmo‘
O¡dmoËn{Îm, dogrHw$ba AmdmJ‘Z Am¡a ½bmBH$mo{b{gg ‘|
em{‘b àmoQ>rZm| g{hV H$B© àmoQ>rZm| na K{Q>V hmoVm h¡&
AmB©nr6 H$mBZogm| ×mam BZmo{gQ>m°b h¡³gm{H$g’$m°ñ’o$Q
(AmB©nr6) Ed§ EQ>rnr go 5nrnr-AmB©nr7 (AmB©nr6)>

g§íbo{fV {H$¶m J¶m& ñVZYm[a¶m| ‘| AmB©nr6 H$mBZog,
AmB©nr6Ho$1, AmB©nr6Ho$2 Am¡a AmB©nr6Ho$3, O~{H$
g¡Ho$amo‘mB{gg goao{dgr ‘| EH$ AmB©nr6 H$mBZog, Ho$grEg1
hmoVo h¢&

h‘mam bú¶ BZmo{gQ>m°b nmBamo’$m°ñ’$oQ>m| ×mam {Z¶§[ÌV
àmoQ>rZ nmBamo’$m°ñ’$mo[abrH$aU Ed§ H$mo{eH$s¶ n[aKQ>ZmAm|
Ho$ ~rM O¡d amgm¶{ZH$ g§~§Y H$mo g‘PZm h¡& h‘ Eg.
goao{dgr, ñVZr H$mo{eH$m bmBZm| Am¡a Zm°H$AmCQ> ‘yfH$
{d ôXm| H$mo g§Ho$VH$ Ed§ CnmM¶r nmWdoO H$m, Omo {H$
BZmo{gQ>m°b nmBamo’$m°ñ’o$Q> ñVa AñV-ì¶ñV H$aZo na
n[ad{V©V hþE h¢, AÝdofU H$aZo Ho$ {bE Z‘yZm àUm{b¶m|
Ho$ ê$n ‘| Cn¶moJ H$aVo h¢& {deofH$a, h‘ {ZåZm§{H$V
CÔoí¶m| na Ü¶mZ XoVo h¢ :

1. ñVZYmar BZmo{gQ>mob hoŠgm{H$ñ’$m°ñ’o$Q> H$mBZog 1
(AmB©nr6Ho$$) Ho$ H$mo{eH$s¶ {H«$¶mAm| ‘| Om§M;

2. ñVZr BZmo{gQ>m°b h¡³gm{H$ñm’$m°ñ’o$Q> H$mBZog
AmB©nr6Ho$1 Ho$ H$mo{eH$s¶ H$m¶m] Hr Om§M;
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.

3. O§VwAm| Ho$ g§nyU© eara{H«$¶m {dkmZ ‘| BZmo{gQ>m°b
nmBamo’$m°ñ’o$Qog Am¡a IP6 H$mBZog H$s ŷ{‘H$m H$m
AÜ¶¶Z H$aZm&

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘| {H$E JE H$m¶m]| H$m
gmam§e (31 ‘mM©, 2016 VH$)
EH$ OrZ A{^ì`{º$ ‘mBH«$mo Eao {dûcofU ‘| dÝ`  àH$ma
(Ip6k1+/+) E‘B©E’$ Ho$ gmW IP6K1 Zm°H$AmCQ> (Ip6k1-

/-) Myhm Epå~«̀ mo{ZH$ ’$mB~moãbm>ñQ (E‘B©E’$) H$s VwbZm
H$aZo na àH$Q> hþAm {H$ EpŠQ>Z gmBQ>moñ³boQ>Z H$m {Z`‘Z
IP6K1 H$s AZwnpñW{V ‘| ~Xb OmVm h¡& h‘Zo XoIm h¡
{H$ Ip6k1-/- E‘B©E’$ go ’$mB~«moZopŠQ>Z na H$moQ> H$s JB©
gVhm| ‘| Ip6k1+/+ gh`mo{J`m| H$s VwbZm ‘| A{YH$ Yrao
’¡$bVm h¡& ‘mZd H$mobmoZ H¢$ga gob bmBZ   HCT116
‘| Ip6k1 H$s VwbZm ‘| EgEMAmaEZE {ZX}{eV pñWa
A{^ì`{º$ Ho$ n[aUm‘ñdê$n IP6K1 ‘| 60 à{VeV
Zm°H$S>mCZ Am¡a A§V:H$mo{eH$s` IP7  ‘| C„oIZr` H$‘r
hmoVr h¡& BZ H$mo{eH$mAm| ‘| gra‘ g‘¥Õ ‘mÜ`‘ ‘|
H$s‘moQ>opŠQ>H$ àdmg ‘| H$‘r AmVr h¡ Am¡a Kmd Ho$ R>rH$
hmoZo Ho$ Am‘mnZ ‘| gm‘y{hH$ H$mo{eH$m àdmg ‘| ̂ r H$‘r
AmVr h¡&

EH$ nyd© àH$meZ (OmXd Am{X Oo ~m`mob. H¡$‘.
2013) ‘| h‘Zo dU©Z {H$`m h¡ {H$ ñVZYmar H$mo{eH$mAm|
‘| S>rEZE Ho$ Xmohao ñQ¢́S> Ho$ Qy>Q>Zo na g‘OmV nwZ`m}OZ
(EMAma) ‘mpÜ`V ‘aå‘V ‘| Ip6k1 Ûmam g¨ûco{fV
BZmo{gQ>m°b nm`amo’$m°ñ’o$Q>oO H$s ^y{‘H$m hmoVr h¡&
Ip6k1-/- MEF go Ordj‘Vm ‘| H$‘r Am¡a aoßbrHo$eZ
ñQ¡́g B§S>çyga, hmBS´m°Šgr ỳ[a`m (EM ỳ) Ûmam S>rEZE
j{V Ho$ CËàoaU Ho$ ~mX BgHo$ R>rH$ hmoZo ‘| H$‘r AmVr
h¡& EMAma H$s ‘aå‘V Ho$ ‘mH©$am| g{hV YH2AX,
Rab51 Am¡a BLM H$m M`Z S>rEZE j{V ñWbm| na
hmoVm h¡ {H$ÝVw `h Zm°H$AmCQ> ‘| EM ỳ Ho$ {ZH$bZo Ho$
~mX 6-10 KÊQ>m| VH$ ~Zm ahVm h¡, {H$ÝVw `h dÝ`
àH$ma Ho$ E‘B©E’$ ‘| em{‘b Zht h¡, {Oggo g¨Ho$V
{‘bVm h¡ {H$ EMAma ‘mpÜ`V S>rEZE ‘aå‘V Ama§̂
hmoVr h¡ {H$ÝVw Ip6k1 Ho$ A^md dmbr H$mo{eH$mAm| ‘| `h
AYyam hmoVm h¡& H¡$Q>o{b{Q>H$ ê$n go BgH$s A{^ì`{º$
g{H«$` hmoVr h¡ {H$ÝVw> A{H«$` Ip6k1 Ûmam Zm°H$AmCQ>
E‘B©E’$ ‘| ‘aå‘V H$s à{H«$`m Xmo~mam Ama§̂  Zht hmo
gH$Vr {Oggo BZmo{gQ>m°b nm`amo’$m°ñ’o$Q>oO H$s EMAma
‘mpÜ`V ‘aå‘V ‘| Amdí`H$Vm Zht hmoZo H$m nVm bJVm
h¡& MUS81 EH$ Ý ỳpŠbEg h¡ Omo EMAma ‘aå‘V Ho$

‘mJ© Ho$ A§V H$s Amoa hm°brS>o O§ŠeZ Ho$ g‘mYmZ ‘|
em{‘b h¡, {Ogo dÝ` àH$ma ‘| EM ỳ CnMma go S>rEZE
j{V dmbo H$moH$mB© na MwZm OmVm h¡, {H$ÝVw `h Ip6k1-

/- E‘B©E’$ ‘| Zht hmoVm, {Oggo gwPmd {‘bVm h¡ {H$
EMAma ‘aå‘V H$mo hm°brS>o O§ŠeZ Ho$ {Z‘m©U go nhbo
Zm°H$S>mCZ E‘B©E’$ ‘| bJm`m OmVm h¡&

h‘Zo nhbo [anmoQ>© {H$`m h¡ {H$ Ip6k1-/- Za Myho
EOyñn{‘©̀ m Ho$ H$maU AZwd©a hmoVo h¢, Omo E{nS>mB{S>‘g
‘| n[an¹$ ñn‘}Q>moOmoAm H$s AZwnpñW{V ‘| hmoVo h¢& h‘Zo
XoIm h¡ {H$ IP6K1 H$mo b§{~V n¡H$sQ>rZ Am¡a {S>ßbmooQ>rZ
ñn‘}Q>mogmBQ> ‘| Cƒ ñVa na ì`º$ {H$`m OmVm h¡ Am¡a
`h JmobmH$ma ñn‘}{Q>S> ‘| hmoVm h¡& ewH«$mUw OZZ H$s
àW‘ Va§J H$m nmbZ H$aVo hþE h‘Zo ZmoQ> {H$`m h¡ {H$
Ip6k1-/- narjU go H$mo{eH$m {d^mOZ H$s nyU©Vm Am¡a
ewH«$mUwOZZ ‘| EH$ ~‹S>r H$‘r AmVr h¡, {Oggo JmobmH$ma
ñn‘}{Q>S> H$mo b§~o ê$n ‘| ~Xbm OmVm h¡& h‘Zo XoIm h¡
{H$ Ip6k1-/- Q>çy~wb {d ôX Ho$ YZmË‘H$ ê$n ‘| b§~o
ñn‘}{Q>S> Q>Zb Am‘mnZ ‘| àmá hþE Am¡a BZ {d^m{OV
H¡$ñnog 3 ^r hmoZo go `h g¨Ho$V {‘bm {H$ BZ ñn‘}{Q>S>
‘| Enm°ßQ>m°{gg hmoVm h¡ Am¡a A§VV: ò Zï hmo OmVo h¢&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$ {ddaU
(1 Aà¡b 2016, 31 ‘mM©, 2017)

n[a¶moOZm 1 : ñVZnm¶r BZmo[gQ>m°b hoŠgm{H$ñ’$m°ñ’o$Q>
H$mBZog 1 (IP6K1) Ho$ H$mo{eH$s¶ H$m¶©

h‘Zo H¢$ga H$mo{eH$mAm| Ho$ ôXH$ JwU na ‘o{Q´Oob ôXH$
Am‘mnZ Ûmam IP6K1  Ho$ [agmd Ho$ à^md H$mo ImoOm h¡,
Omo Q>çy‘a ‘oQ>mñQo{gg Ho$ Ama§{^H$ MaUm| Ho$ g‘mZ hmoVm
h¡& IP6K1 H$s H$‘r dmbr HCT116 H$mo{eH$mAm| ‘| EZQ>r
H§$Q́mob H$mo{eH$mAm| ({MÌ 1E, ~r) H$s VwbZm ‘| C„oIZr`
ê$n go KQ>m hþAm ôXZ Xem©̀ m J`m& `h {ZYm©[aV H$aZo
Ho$ {bE Š`m IP6K1 H$s H$‘r dmbr H¢$ga H$mo{eH$mAm|
H$s KQ>r hþB© ôXZ g¨̂ mì`XVm Ordo ê$n ‘| IP6K1
Zm°H$AmCQ> H$mo{eH$mAm| H$m {dñVma H$aVr h¢, h‘Zo 4
ZmBQ́mo{¹$Zmo{bZ 1 Am°ŠgmBS> (4EZŠ ỳAmo) ‘m¡pIH$ ñ¹¡$‘g
H$mo{eH$m H$m{g©Zmo‘m ‘m°S>b H$m Cn`moJ Ordo ê$n ‘|
{H$`m& 4EZŠ ỳAmo nmZr ‘| KwbZerb {¹$Zmo{bZ ì ẁËnÞ
h¡, {Ogo nrZo Ho$ nmZr ‘| Myhm| H$mo XoZo na CZ‘|
hmBnaßbm{g`m go boH$a {S>ñßbm{g`m Am¡a ̂ oXH$ H$m{g©Zmo‘m
VH$ H$m{g©OoZo{gg H$s AbJ AbJ MaUm| na Q>oånmoab
dY©Z H$mo àmoËgmhZ {X`m OmVm h¡& 4EZŠ ỳAmo H$m {Za§Va
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CØmgZ H$aZo Ho$ 24  gámh ~mX h‘| XmoZm| Ip6k1+/+ Am¡a
Ip6k1-/- Myhm| ‘| 100 à{VeV CÎmaOr{dVm XoIr& gm§g Ho$
Am¡a D$nar nmMZ V§Ì go àmá D$VH$m| H$s {hñQ>mon¡Wmobm°{OH$b
Om§M ‘| XmoZm| Ip6k1+/+ Am¡a Ip6k1-/- Myhm| ‘| Or^ VWm
Bgmo’o$Jg ‘| hmBnaßbm{g`m Am¡a {S>gßbm{g`m XmoZm| H$m
nVm bJm ({MÌ 1 gr, S>r)& O~{H$ ̂ oXH$ H$m{g©Zmo‘m H$mo
{S>ñßbmpñQ>H$ E{n{W{b`b H$mo{eH$mAm| Ho$ g~ E{n{W{b`b
D$VH$m| VH$ àdmg go n[a^m{fV {H$`m J`m Omo Ip6k1-

/- Myhm| Ho$ ‘m‘bo ‘| H$‘ Wm, {Oggo gwPmd {‘bm {H$
BZ Myhm| H$mo 4EZŠ ỳAmo Ûmam CÔr{nV H$m{g©ZmoOoZo{gg go
gwajm {‘br& E{n{W{b`b H$mo{eH$mAm| H$s ^oXH$
g¨̂ mì`Vm H$mo E{n{W{b`b ~m`mo‘mH©$a B©-H¡$S>o[aZ H$s
A{^ì¶{º$ Ho$ gmW ì ẁËH«‘ gh g¨~§{YV Xem©̀ m J`m h¡,
Omo H$mo{eH$m Ho$ H$mo{eH$m go Ow‹S>md H$mo àmoËgmhZ XoVm
h¡& h‘Zo EZQ>r H$mo{eH$mAm| H$s VwbZm ‘| ShIp6k1
H$mo{eH$mAm| ‘| B©-H¡$S>o[aZ Ho$ Cƒ ñVa XoIo h¢ ({MÌ

{MÌ 1.  IP6K1 Ûmam H¢$ga H$mo{eH$mAm| Ho$ ^oXH$ j‘Vm H$mo {Z`§{ÌV H$aVm h¡ (E) HCT116 H$mo{eH$mAm| Ûmam pñWa ê$n go
ì`º$> EZQ>r `m shIP6K1 H$mo 24 KÊQ>m| Ho$ {bE Cƒ> gra‘ J«o{S>E§Q> H$s {Xem ‘| EH$ ‘o{Q´Oob ‘o{Q´Šg ‘| ^oXZ H$aZo H$s AZw‘{V
Xr JB©& à{V{Z{Y Vñdram| ‘| Oob Ho$ ‘mÜ`‘ go {P„r Ho$ Xygar Amoa OmZo dmbr H$mo{eH$mAm| H$mo Xem©`m J`m h¡ {OÝh| S>rEnrAmB©
go A{^a§OZ Ho$ gmW XoIm J`m& ñHo$b ~ma 50 ‘mBH«$mo ‘rQ>a Xem©Vm h¡& (~r) ‘mÌm kmV H$aZm (E). ~ma J«m’$ ‘| gm‘mÝ`
H$mo{eH$mAm| ‘| ̂ oXZ go EZQ>r {Z`§ÌU VH$ g¨»`m Xem©B© JB© h¡& ̀ o Am§H$‹S>o 5 ñdV§Ì à`moJm| go Am¡gV Am¡a EgB©E‘ h¢ Am¡a BÝh| Z‘yZm
Q>r-narjU Ûmam {dûco{fV {H$`m J`m& (gr) Ip6k1+/+ Am¡a Ip6k1-/- Myhm| H$mo 24 gámh VH$ bJmVma nrZo Ho$ nmZr ‘| ‘m¡pIH$
H$m{g©ZmoOZ 4EZŠ`yAmo {X`m J`m& {h‘oQ>m°pŠg{bZ Am¡a B`mo{gZ go A{^a§{OV D$VH$m| H$s à{V{Z{Y Vñdram| ‘| AZwnMm[aV Ip6k1+/

+ Myhm|  (~m`m§ n¡Zb) H$s Or^ Am¡a Bgmo’o$Jg H$s gm‘mÝ` E{n{W{b`‘ Xem©B© JB© h¡, Ip6k1+/+ Myhm|  (‘Ü¶‘ n¡Zb) H$s Or^
Am¡a Bgmo’o$Jg Ho$ ^oXH$ H$m{g©Zmo‘m H$m CÔrnZ Am¡a {S>ñßbm{g`m VWm hmBnaßbm>{g`m (Xm`m§ n¡Zb) H$mo àH$Q> H$aZo dmbo Ip6k1-

/- Ho$ g‘mZ D$VH$ Xem©E JE h¢& ñHo$b ~ma 100 ‘mBH«$mo‘rQ>a Xem©Vm h¡ & (S>r) ñQ>oH$ `wº$ ~ma go gm§Ho${VH$ OrZmoQ>mBn Ho$ Myhm|
‘| XoIo JE AbJ AbJ àH$ma Ho$ Kmdm| H$m à{VeV Xem©`m J`m h¡& Ip6k1+/+ Am¡a Ip6k1-/- Myhm| Ho$ {bE H«$‘e:  n  = 11 Am¡a
9& (B©) HCT116 H$mo{eH$mAm| ‘| E{n{W{b`b ‘mH©$a B©-H¡$S>o[aZ H$m Bå`yZmoãbmñQ {dûcofU H$aZo na EZQ>r `m shIP6K1 H$mo
A{^ì`º {H$`m J`m& (E’$) BZH$s `mo½æVm (B©); E{n{W{b`b ‘mH©$a B©-H¡$S>o[aZ Ho$ GAPDH Ho$ ñVam| Ho$ g¨~§Y ‘| EH$ AZwnmV
Ho$ ê$n ‘| Xem©E JE h¢ Omo bmoqS>J H§$Q´mob Wm& Am§H$‹S>m| ‘| VrZ ñdV§Ì à`moJm| go ±  EgB©E‘ Xem©`m J`m Am¡a BÝh|  Xmo Q>ob `wº$
Omo‹S>m a{hV ñQw>S|>Q> Q>r narjU H$m Cn`moJ H$aVo hþE {dûco{fV {H$`m J`m Wm& ** Pd<0.01; *** Pd<0.001.
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1B©,E’$) {Oggo AnM{`V ôXZ g¨̂ mì`Vm gh g¨~§Y
aIVr h¡& BÝh|mo EH$ gmW boH$a H$mo{eH$mAm| Am¡a Ip6k1
Ho$ A^md dmbo Myhm| na h‘mao AÜ``Zm| ‘| H$mo{eH$m
àdmg, ôXZ Am¡a H$m{g©ZmoOoZo{gg H$m {Z`‘Z H$aZo Ho$
{bE AZoH$ H$mo{eH$s` KQ>ZmAm| Ho$ g‘Ýd` ‘| Bg àmoQ>rZ
H$s ŷ{‘H$m nhMmZr JB© h¡&

n[a¶moOZm 2 : OrZmo‘ pñWaVm H$mo ~ZmE aIZo ‘|
BZmo{gQ>m°b nmBamo’$m°ñ’o$Q>oO H$s ŷ{‘H$m
S>rEZE H$s ‘aå‘V ‘| Ip6k1 Ho$ H$m ©̀ H$s Om§M Ho$ {bE
nr53  go Am{lV {gJZqbJ ‘mJm] ‘| {H$gr ~Xbmd go
ñdV§Ì ê$n ‘| h‘Zo ỳ-2 AmoEg ‘mZd Am°pñQ>`mogmH$m}‘m

H$mo{eH$mAm| ‘| Ip6k1 A{^ì`{º$ Ho$ EgEMAmaEZE
‘mpÜ`V Zm°H$S>mCZ H$m ©̀ {H$E, {Og‘| dÝ` àH$ma H$m
nr53  ‘m¡OyX Wm& ỳ-2 AmoEg H$mo{eH$mAm| ‘| Ip6k1 Ho$
à{V pñWa A{^ì`º$ EgEMAmaEZE Ûmam Ip6k1 Ho$
ñVam| ‘| J¡a b{jV H$mo{eH$mAm| H$s VwbZm ‘| bJ^J 70
à{VeV H$s H$‘r Xem©B© JB© ({MÌ 2E)&  h‘mao {nN>bo
AÜ``Zm| ‘| Xem©̀ m J`m {H$ Ip6k1 Ho$ A^md dmbo
E‘B©E’$ Ûmam amB~moÝ ỳpŠb`moQ>mBS> [aS>ŠQ>og g¨X‘H$ EM ỳ
Ho$ gmW b§{~V Ad{Y H$m CnMma H$aZo na ñWm>`r ê$n
go S>rEZE H$mo j{V hmoVr h¡, {Oggo {ÛJwUZ ’$moH©$ Zï>
hmo OmVr h¡& ̀ h {ZYm©[aV H$aZo Ho$ {bE {H$ Š`m S>rEZE
H$s ‘aå‘V ‘| Ip6k1 H$s ̂ y{‘H$m ̂ r ñnï> h¡ O~ S>rEZE

{MÌ 2. {MÌ 2. H$‘ Ip6k1 ñVam| dmbo H$mo{eH$mAm| ‘| S>rEZE {dK{Q>V hmoZo ‘| ñWm{`Ëd&© (E) ỳ-2 AmoEg H$mo{eH$mAm| ‘|
‘mZd Ip6k1 H$s VwbZm ‘| EgEMAmaEZE {ZX}{eV Ip6k1 Zm°H$S>mCZ H$s gr‘m H$m doñQ>Z© ãbm°Q> {dûcofÊm& (~r-Or)
‘mBQ>mo‘mB{gZ gr (0.5 ‘mBH«$mo ‘mob) Ho$ gmW CnMm[aV Zm{^H$m| ‘| YH2AX ’$moH$mB© (ham) H$m ñWm{`Ëd, (~r) {Z`moH$m{O©ZmoñQ>o{ZZ
(200 ‘mBH«$mo J«m‘ / {‘.br.) (S>r) Am¡a pâb`mo‘mB{gZ (10 ‘mBH«$mo ‘mob) (E’$) CnMma Am¡a R>rH$ hmoZo Ho$ gm§Ho${VH$ g‘`
Ho$ {bE& {’$Or gm°âQ>do`a H$m Cn`moJ H$aVo hþE à{V Zm{^H$ H$moH$mB© H$s g¨»`m kmV H$s JB© (gr, B© Am¡a Or)& VrZ à`moJm| Ho$
Am§H$‹S>o g¨H${bV {H$E JE (n  = 90-130 Zm{^H$), Am¡a BÝh| Qw>H$s ‘ëQ>rnb VwbZm nmoñQ hm°H$ narjU Ho$ gmW EH$ ‘mJu EZmodm
H$m Cn`moJ H$aVo hþE {dûcofU {H$`m J`m& *** P<0.001; ns, J¡a ‘hËdnyU©&
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H$s j{V AÝ` ‘mJm] go hmoVr h¡, h‘Zo B§Q>a ñQ¢́S> H«$m°g
qbH$a ‘mBQ > m o‘ mB {gZ 3, a o {S >` m o‘ mB‘ o {Q >H $
{Z`moH$m{O©ZmoñQ>o{Q>Z Am¡a S>rEZE B§Q>aHo$boQ>a pâb`mo‘mB{gZ
Ho$ gmW ỳ-2 AmoEg H$mo{eH$mAm| H$m CnMma {H$`m&
h‘Zo à{V Zm{^H$ YH2AX ’$moH$mB© H$s g¨»`m H$s
JUZm Ûmam S>rEZE j{V H$s gr‘m {ZJamZr H$s Am¡a
ZmoQ> {H$`m {H$ BZ VrZm| XdmAm| go J¡a b{jV VWm
Ip6k1 Zm°H$S>mCZ ỳ-2 AmoEg H$mo{eH$mAm| H$mo g‘mZ
ñVa H$s j{V hmoVr h¡ ({MÌ 2~r - Or)& O~{H$, O~
H$mo{eH$mAm| H$mo BbmO Ho$ ~mX R>rH$ hmoZo Ho$ {bE N>mo‹S>m
J`m Vmo h‘Zo  YH2AX ’$moH$mB© H$s H$‘ g¨»`m XoIr
{Oggo AnM{`V Ip6k1 Ho$ gmW H$mo{eH$mAm| H$s VwbZm
‘| J¡a b{jV H$mo{eH$mAm| ‘| S>rEZE go A{YH$ gwYma H$m
g¨Ho$V {‘bm& BZ AdbmoH$Zm| go gwPmd {‘bm {H$ S>rEZE
j{V go AmZo dmbm gwYma ‘| Ip6k1 H$s ̂ y{‘H$m j{V H$s
{d{Y go ñdV§Ì h¡ Am¡a h‘mar g¨H$ënZm H$mo g‘W©Z
{‘bVm h¡ {H$ `h EMAma ‘mpÜ`V S>rEZE j{V ‘mJ©
S>mCZ ñQ´r‘  Ip6k1 M`Z Ho$ {bE A{Zdm ©̀ h¡, {H$ÝVw
hm°brS>o O§ŠeZ {Z‘m©U AnñQ´r‘ hmoVm h¡& dV©‘mZ ‘| h‘
‘mBQ>mo‘mB{gZ gr Ho$ gmW ỳ-2 AmoEg H$mo{eH$mAm| Ho$
CnMma na S>rEZE j{V ‘mJm] H$s g{H«$`Vm ‘| IP7 Ho$
AmpÊdH$ bú`m|$ H$mo nhMmZZo H$m à`mg H$a aho h¢&

n[a¶moOZm 3 : Myho Ho$ ewH«$mUwOZZ ‘| IP6K1 H$s
ŷ{‘H$m

Ip6k1-/-  ñn‘}{Q>S> Ho$ {dH$mg H$s ZOXrH$s go Om§M H$aZo
Ho$ {bE h‘Zo Zm{^H$ Am¡a EH«$mogmo‘ Ho$ AmH$ma na
AmYm[aV ñn{‘©̀ moOoZo{gg Ho$ 16 {dH$mg MaU nhMmZo h¢
{OgHo$ {bE S>rEnrAmB© Am¡a ‘y§J’$br E½bwH${Q>{ZZ
(nrEZE) Ho$ gmW gh A{^a§OZ narjU Ûmam goŠeZ
H$s Om§M H$s, `h EH$ bopŠQ>Z h¡ Omo ~mhar EH«$mogmo‘b
{P„r na ½bmBH$mo H§$OwJoQ> Ho$ gmW Ow‹S>Vm h¡ ({MÌ
3E, ~r) & d`ñH$ MaU XI go‘rZr’o$ag Q>çw~yb Ho$
{dûcofU go nVm bJm {H$ Ip6k1-/- Myhm| ‘| JmobmH$ma
ñn‘}{Q>S> AmJo ~‹T>H$a MaU 10-11 ‘| b§~o ñn‘}{Q>S> ~Z
OmVo h¢, {H$ÝVwµ Ip6k1+/+ Myhm| H$s VwbZm ‘| BZHo$
Zm{^H$ H$s AmH$m[aH$s Agm‘mÝ` nmB© JB© ({MÌ 3E)&
MaU 8 VH$ ò nyar Vah g¨K{ZV hmoH$a ñn‘}{Q>S> Omar
H$aZo Ho$ {bE V¡̀ ma hmo JE {Ogo Ip6k1+/+ Q>çy~wb ‘|
XoIm J`m, {H$ÝVw ̀ o Ip6k1-/- Myhm| ‘| nyar Vah AZwnpñWV
Wo ({MÌ 3~r)& MaU 8 Ho$ Q>çy~wb ‘| ^r JmobmH$ma
ñn‘}{Q>S> nyar Vah {dH${gV EH«$mogmo‘ Ho$ gmW Xem©E

JE Omo Ip6k1+/+ Am¡a Ip6k1-/- Myhm| ‘| EH$ g‘mZ
{XImB© XoVo h¢& h‘Zo Q´m§g Bë ỳ{‘ZoeZ H$s ghm`Vm go
go‘rZr’o$ag Q>çy~wb Ho$ gyú‘ {dÀN>oXZ Ûmam MaU 13 go
16 VH$ ñn‘}{Q>S> AdH$bZ Ho$ g¨JV b§~o ñn‘}{Q>S> AbJ
{H$E Am¡a BZHo$ Zm{^H$ H$m nVm bJmZo Ho$ {bE BÝh|
S>rEnrAmB© go A{^a§{OV {H$`m& Ip6k1-/- ñn‘}{Q>S> ‘|
A{Z`{‘V AmH$ma Ho$ erf© Am¡a EH$ ‘w‹S>m hþAm ̀ m Zm°H$
a{hV erf© àX{e©V hþAm, {Og‘| àmê${nH$ hþH$ Ho$
AmH$ma dmbo Ip6k1+/+ ñn‘}{Q>S> Xem©E JE ({MÌ 3gr)&
BgHo$ gmW g‘mZVm aIVo hþE b§~o / b§~o {H$E JE
ñn‘}{Q>S> H$s Q́m§g{‘eZ BboŠQ́m°Z ‘mBH«$moñH$monr go H$gmdQ>
Ho$ gmW n¡H$ {H$E JE Am¡a g‘m§Jr ê$n go KZo Ip6k1+/

+ ñn‘}{Q>S> H$s VwbZm ‘| Ag‘mZ KZËd dmbo Ip6k1-/-

ñn‘}{Q>S> {XImB© {XE& ({MÌ 3S>r)

ñn{‘©̀ moOoZo{gg Ho$ Xm¡amZ S>rEZE g¨KZZ H$s à{H«$`m
H$m nmbZ H$aZo Ho$ {bE h‘Zo Ip6k1+/+ Am¡a Ip6k1-/-

Ho$ b§~o ñn‘}{Q>S> ‘| {hñQ>moZ EM4 H$s CnpñW{V H$m
nVm bJm`m& O¡gr Cå‘rX Wr, {hñQ>moZ EM4 Ip6k1+/

+ Am¡a Ip6k1-/-  XmoZm| ‘| MaU 10/11(MaU X/XI) ‘|
OëXr  b§~o hmoZo dmbo ñn‘©o{Q>S> ‘| {XImB© {X`m ({MÌ
3B©)& My§{H$ Ip6k1+/+ ñn>‘}{Q>{S>g MaU 12 (MaU XII)
na CÞV hþAm, {hñQ>moZ EM4 A~ b§~m Zht {XImB©
{X`m {H$ÝVw$ MaU XII Q>çy~wb ‘| Ip6k1-/- ñn‘}{Q>{S>g ‘|
{hñQ>moZ EM4  {Z{hV Wm, {Oggo gwPmd {‘bm {H$ ò
ñn‘}{Q>S> MaU 11 Ho$ AmJo àJ{V Zht H$aVo ({MÌ
3E’$)& BZ Am§H$‹S>m| go gwPmd {‘bVm h¡ {H$ Ip6k1-/- Ho$
b§~o hmoVo ñnS>‘}{Q>S> Ho$ Zm{^H$s` g¨KZZ AZw{MV ê$n
go hmoZo Ho$ H$maU ewH«$mUw S>rEZE g¨KZZ ‘| H$‘r AmVr
h¡& h‘ dV©‘mZ ‘| ñn{‘©̀ moOoZo{gg Ho$ Xm¡amZ Ip6k1 Ho$
AmpÊdH$ H$m ©̀ H$s Om§M H$a aho h¢&

àH$meZ :
(i) H¡$b|S>a df© 2016 ‘| àH$m{eV emoY nÌ (A§{V‘
n¥ð> g¨»`mAm| Ho$ gmW qàQ> ‘|)
1. OmXd Ama Eg, Hw$‘ma S>r, ~wdm EZ, Jm§Jwbr

Eg, Wm‘nÅ>r Eg Ama, ~mbmgw~«m‘{U¶Z E
Am¡a ^§S>mar Ama (2016). {S>breZ Am°’$
BZmo{gQ>m °b hoŠgm{H$ñ’$m °ñ’o$Q> H$mBZo µO 1
(AmB©nr6Ho$1) [aS>²¶yñS> gob ‘mBJ«oeZ E§S> B§doeZ,
H§$’o[a¨J àmoQ>oŠeZ ’«$m°‘ EamoS>mBOopñQ>d Q´¡ŠQ>
H$m{g©Zmo‘m BZ ‘mBg. gobwba {g¾qbJ 28:
1124-1136.
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{MÌ 3. IP6K1 H$s hm{Z go Myho Ho$ ñn‘}{Q>S> ‘| Agm‘mÝ` b§~m Am¡a S>rEZE g¨KZZ hmoVm h¡& (E, ~r) Ip6k1+/+ Am¡a Ip6k1-

/-  d¥fU Ho$ H«$m°g goŠeZ H$mo ‘y§J’$br E½bw{Q>{ZZ (nrEZE, bmb) Ho$ gmW A{^a§{OV {H$`m J`m {Oggo ~mhar EH«$mogmo‘b {P„r
Am¡a S>rEnrAmB© go Zm{^H$ H$mo A§{H$V {H$`m J`m& go{‘Zr’o$ag E{n{W{b`‘ Ho$ MaU H$m {ZYm©aU {d{^Þ H$mo{eH$m àH$mam| H$s
CnpñW{V, AmH$m[aH$s Am¡a pñW{V H$s Om§M Ûmam àË`oH$ Q>çy~wb Ho$ H«$m°g goŠeZ hoVw {H$`m J`m& ñHo$b ~ma 10 ‘mBH«$mo ‘rQ>a h¡&
MaU 11 Q>çy~wb ‘|  Vram| go Ip6k1+/+ d¥fU ‘| ñn‘}{Q>S> Ho$ g¨KZZ Am¡a Vra Ho$ erf© go Ip6k1-/- d¥fU ‘| Agm‘mÝ` ê$n go g¨K{ZV
ñn‘©o{Q>S> Xem©E JE h¢& (E) MaU 8 Q>çy~wb ‘| nyar Vah g¨K{ZV MaU 16 Ho$ b§~o ñn‘}{Q>S> (Vra) Ip6k1+/+ d¥fU ‘| ‘m¡OyX h¢
{H$ÝVw Ip6k1-/-  d¥fU ‘| AZwnpñWV h¢, {Og‘| Ho$db Jmob ñn‘}{Q>S> hmoVo h¢& (~r), (gr) b§~o ñn‘}{Q>S> Omo S>rEnrAmB© (ñ`ynS>mo
a§J H$m Jwbm~r) go A{^a§{OV Wo, {Oggo ñn‘}{Q>S>> Ho$ erf© H$s AmH$m[aH$s H$m nVm bJVm h¡& Vram| go Ip6k1+/+ d¥fU ‘| b§~o
ñn‘}{Q>S> Ho$ àmê${nH$ hþH$ Ho$ AmH$ma Xem©E JE Am¡a Vra erf© go Ip6k1-/-  d¥fU ‘| Agm‘mÝ` ê$n go g¨K{ZV b§~o ñn‘}{Q>S> Xem©E
JE h¡& ñHob ~ma 2 ‘mBH«$mo ‘rQ>a h¡& (S>r) Agm‘mÝ` ê$n go g¨K{ZV Am¡a T>rbo VarHo$ go n¡H$ Ip6k1-/-  H$s Q´m§g{‘eZ BboŠQ´m°Z
‘mBH«$moñH$monr (Q>rB©E‘) Am¡a nyar Vah g¨K{ZV VWm H$go hþE VarHo$ go n¡H$ Ip6k1+/+ b§~o ñn‘}{Q>S> H$s B‘oO& ñHo$b ~ma 0.5
‘mBH«$mo ‘rQ>a h¡& (B©, E’$) Ip6k1+/+ Am¡a Ip6k1-/-  d¥fU Ho$ goŠeZ H$s Bå`wZmoñQ>oqZJ go Ip6k1-/- b§~o ñn‘}{Q>S> ‘| {hñQ>moZ EM4
(bmb) H$m Agm‘mÝ` YmaU Xem©`m J`m h¡& ñn‘}{Q>S> Zm{^H$ S>rEnrAmB© (Zrbo) go H$mC§Q>a ñH¡$b {H$E JE& {hñQ>moZ EM4 H$m nVm
MaU 10-11(MaU X/XI) ‘| bJm`m J`m& Ip6k1+/+ Am¡a Ip6k1-/- b§~o ñn‘}{Q>S> (B©) EM4 MaU 12 (MaU XII) go nyar
Vah Imbr hmo OmVm h¡ Ip6k1+/+ Ho$ b§~o ñn‘}{Q>S> {H$ÝVw  `h Ip6k1-/- ñn‘}{Q>S> MaU 12(E’$) ‘| Ym[aV hmoVm h¡& ñHo$b ~ma
10 ‘mBH«$mo ‘rQ>a h¡&

2. M§Xyar E‘, am` E, ‘„m E ~r, dy E‘, {’$ES>ba
S>r, ‘{bH$ Ama Am¡a ^§S>mar Ama (2016).
BZmo{gQ>m °b hoŠgm{H$g’$m °ñ’o$ >Q> H$mBZo µO 1
(AmB©nr6Ho1) EpŠQ>{dQ>r BµO [a¹$m`S>© ’$m°a
gmBQ>m oßbmpÁ‘H$ S>m`{ZZ-S´mBdZ Q´m §gnmoQ> ©.
~m`moHo${‘H$b OZ©b 473: 3031-3047.

(iv) AÝ` àH$meZ :
1. M§Xyar E‘ Am¡a ^§S>mar Ama (2016). àmoQ>rZ

nm`am o’ $ m ° ñ’ $ m o [ ab oeZ ~m` BZm o {gQ > m °b

nm`amo’$moñ’o$Q²g. gob ~m`mobm°Or Ý`yOboQ>a,
npãbíS>) ~m` B§{S>`Z gmogmBQ>r Am°’$ gob
~m`mobm°Or 35: 30-35.

2. emh E, Jm§Jwbr Eg, goZ Oo Am¡a §̂S>mar Ama
(2016). BZmo{gQ>m°b nm`amo’$m°ñ’o$Q²g : EZO}{Q>H$,
Amo‘{Zàog|Q> E§S> dg}Q>mBb {g¾qbJ ‘m°brHw$bg.
OZ©b Am°’$ X B§{S>`Z B§ñQ>rQ>çyQ> Am°’$ gmB§g
97: 23-40.
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H«$mo‘o{Q>Z Ord {dkmZ Am¡a E{nOoZo{Q>Šg à`moJembm
{gaQw>BZ n[adm àmoQ>rZ S>rE{gQ>mBbog Ho$ H$m¶m] Am¡a {d{Z¶‘Z H$mo g‘PZm

g¨H$m¶ Xoì¶mZr hbXa ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ bm{har H$moZmS>m d[aîR> AZwg¨YmZ AÜ¶oVm
amKdoÝÐ dmS>bm d[aîR> AZwg¨YmZ AÜ¶oVm
A‘¥Vm goZJwám d[aîR> AZwg¨YmZ AÜ¶oVm
em{bZr A[aH$WmoQ>m H${ZîR> AZwg¨YmZ AÜ¶oVm

AÝ` gXñ¶ {Zén‘m MQ>Ou VH$ZrH$s A{YH$mar$
gh¶moJH$Vm©$ ‘Zmo{OV nmb S>rAmaAmB©EbEg, h¡Xam~mX

JmonmbH¥$îUm ~wbwgw Q>rgrEg ZdmMma à¶moJembm (OrdZ {dkmZ
à^mJ) Q>rgrEg {b{‘Q>oS>, h¡Xam~mX, ^maV

CÔoí¶ :

àmoQ>rZm| H$m à{VdË¶© E{gQ>m¶boeZ / S>r>E{gQ>mBboeZ
H$B© ‘hËdnyU© H$mo{eH$s¶ à{H«$¶mAm| H$mo {d{Z¶{‘V H$aVm
h¡& {gaQw>BZ ’¡${‘br NAD+ na {Z ©̂a àmoQ>rZ / {hñQ>moZ
B©ñQ> go ñVZYmar VH$ g§a{jV {S>E{gQ>mBboOoO
(EMS>rEgr) h¢& ¶o {gaQw>BZ H$B© àH$ma Ho$ ‘hËdnyU©
H$mo{eH$s¶ H$m¶© H$aVo h¢ Omo Q´>m§g{H«$ßeZb gmBb|qgJ go
boH$a S>rEZE j{V na à{V{H«$¶m, H$mo{eH$m MH«$
{d{Z¶‘Z, CnmnM¶ Am¡a jaU BË¶m{X VH$ hmoVo h¢&
S>rEZE CnmnM`r à{H«$`mAm| `Wm S>rEZE à{VdbZ
Am¡a à{Vny{V© ‘| AmpÊdH$s` {H«$`mAm| H$m ì`mnH$ AÜ``Z
Zht {H$`m J`m h¡& BZ‘| go Hw$N> à{H«$`mAm| Ho$ Xm¡amZ
{d{eï>$ {gaQw>BZ H$s A{^ì`{º$ ñVa ‘| n[adV©Z hmoVm
h¡ Omo BZ àmoQ>rZm| Ho$ à{V~§{YV {d{Z¶‘Z H$mo Xem©Vm
h¡& bo{H$Z BZ‘| go H$B© eVm] Ho$ AYrZ {gaQw>BZ A{^ì`{º$
Ho$ {d{Z¶‘Z H$s à{H«$`m XwJ«m©h` hmoVr h¡&

h‘mam CÔoí` S>rEZE j{V à{V{H«$`m Am¡a à{Vny{V©
Ho$ Xm¡amZ {gaQw>BZ Ho$ AmpÊdH$ H¥$Ë`m| Am¡a {d{Z¶‘Z
V§Ìm| H$mo g‘PZm h¡& h‘ AmXe© àUmbr Ho$ ê$n ‘| ̀ rñQ>
Am¡a ‘mZd gob bmBZm| H$m Cn`moJ H$aVo h¢& `rñQ> ‘|
h‘mao {ZîH$fm] Ho$ AmYma na h‘ AnZr H$m ©̀ g¨H$ënZm
H$mo ñVZYmar H$mo{eH$mAm| VH$ ~‹T>mZm Mmh|Jo& ñVZYm[a`m|
‘| gmV {gaQw>BZ (SIRT1-7) hmoVo h¢& ñVZYmar {gaQw>BZ
‘| AbJ AbJ Cn H$mo{eH$s` ñWmZrH$aU hmoVo h¢ O¡go
SIRT1, SIRT6  Am¡a SIRT7 Omo Zm{^H$ H$mo ñWmZrH¥$V
H$aVo h¢, SIRT2 H$mo gmBQ>moßbmÁ‘ Ho$ gmW O~{H$ SIRT3,
SIRT4  Am¡a SIRT5  H$mo ‘mBQ>moH$m°pÝS´̀ m Ho$ gmW Omo‹S>Vo

h¢& BgHo$ Abmdm Hw$N> {gaQw>BZ {d{^Þ CnH$mo{eH$s`
{d^mJm| Ho$ ~rM AmVo OmVo ahVo h¢ VWm Bggo {d{^Þ
CnH$mo{eH$s` ñWmZrH$aU Ûmam CZHo$ H$m ©̀ H$m {ZYm©aU
hmoVm h¡& My§{H$ {dI§S>Z I‘ra Eg. nmoå~o gyú‘ ê$n go
Cƒ ỳHo$am°BQ²g go g¨~§{YV hmoVo h¢ Am¡a {gaQw>BZ I‘ra
go ñVZnm{``m| ‘| g¨a{jV {H$E OmVo h¢, Bg{bE h‘
{gaQw>BZ ~m`mobm°Or H$m AÜ``Z H$aZo Ho$ {bE {dI§S>Z
I‘ra Eg. nmoå~o H$m ‘m°S>b {gñQ>‘ Ho$ ê$n ‘| à`moJ
H$aVo h¢& {dIÊS>Z ¶rñQ> Eg. nmoå~o Ho$ VrZ {gaQw>BZ,
Sir2, Hst2 Am¡a Hst4 hmoVo h¢& bmon {díbofU Am¡a AÝ¶
AÜ¶¶Zm| go nVm Mbm h¡ {H$ ¶o g^r OrZ Q´>m§g{H«$ßeZb
gmBb|qgJ ‘| H$m¶© H$aVr h¢& VWm{n sir2+ Am¡a hst2+
OrZm| Ho$ ~Om¶ Ho$db hst4+ OrZ Ho$ bmon go Yr‘o
{dH$mg, XrK©H$m{bH$ AmH¥${V {dkmZ, {dI§{S>V S>rEZE
Am¡a S>rEZE j{V g§doXZerbVm Ho$ ’$sZmoQ>mBn àX{e©V
hmoVo h¢ Omo ¶h Xem©Vo h¢ {H$ BgHo$ A{V[aº$ H$m¶© ^r
hmo gH$Vo h¢& ¶o ’$sZmoQ>mBn ZE {g¾qbJ ‘mJ© Ohm§
Hst4 gXñ¶ H$m¶© H$a ahm hmo, ImoOZo ‘| Cn¶moJr
CnH$aU hmoVo h¢& Bggo OrZmo‘ pñWaVm Ho$ aIaImd ‘|
H$m ©̀ H$aZo Ho$ {bE {XIm`m J`m h¡& {XbMñn h¡, Hst4
H$m ñVa KQ>Vm h¡ O~ H$mo{eH$mAm| H$mo S>rEZE j{V go
AdJV H$am`m OmVm h¡&

h‘Zo {ZåZ{b{IV CÔoí¶m| na ’$moH$g {H$¶m :

1. S>rEZE j{V à{V{H«$`m Ho$ Xm¡amZ {dI§S>Z `rñQ>
{gaQw>BZ Hst4 Ho$ {Z`‘Z Ho$ AmU{dH$ H$m`m] Am¡a
V§Ì H$mo g‘PZm
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2. ‘mZdr` {gaQw>BZ 3 (SIRT3) H$m Zm{^H$s` ñWmZrH$aU
Am¡a H$m ©̀ H$s Om§M

n[a¶moOZm 1: AmU{dH$ H$m`m] H$mo g‘PZm Am¡a {dI§S>Z
`rñQ>, emBOmogmH$m}‘mB{gg nmoå~r Ho$ {gaQw>BZ H¡${‘br
NAD+ Am{lV {hñQ>moZ S>rE{gQ>mBbog Hst4 H$m
{d{Z`‘Z$

Hst4 H$s A{^ì`{º$ H$mo{eH$m MH«$ Ho$ Eg MaU Am¡a
S>rEZE j{V H$m gm‘Zm H$aZo dmbo H$mo{eH$mAm| ‘| KQ>
OmVr h¡& Hst4 H$m g‘` na {Z`‘Z OrZmo{‘H$ AI§S>Vm
Ho$ aIaImd Ho$ {bE ‘hËd aIVm h¡& O~{H$, Hst4 Ho$
{dI§S>Z, {gJZqbJ à{H«$`m Am¡a AmpÊdH$ ‘erZar H$m
{Z{hVmW© {d{eï S>rEZE j{V H$maH$ EO|Q>m| H$m gm‘Zm
H$aZo na BgHo$ {dI§S>Z Ho$ {bE Amdí`H$ h¡, O¡go ‘¡Wr
{‘WoZ gë’$mooZoQ> (E‘E‘Eg) kmV Zht h¡&$ Bg n[a`moOZm
H$m CÔoí`$ S>rEZE j{V VZmd Ho$ Xm¡amZ Hst4 Ho$ {Z §̀ÌU
V§Ì H$s Om§M H$aZm Am¡a {dI§S>Z `rñQ> ‘| S>rEZE j{V
nW go g¨~Õ à{VdbZ VZmd Ho$ ~mao ‘| Am¡a A{YH$
OmZH$mar àmá$ H$aZm h¡&
Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘| {H$E JE H$m¶m] H$m
gmam§e (31 ‘mM©, 2016 VH$)

EMES>rgr go AbJ AbJ à{H«$`mAm| Ûmam {Z`‘Z hmoZo
H$s OmZH$mar h¡& {Z`‘Z H$m àH$ma {deof H$m`m] na
{Z ©̂a H$aVm h¡& h‘mao {nN>bo H$m ©̀ ‘| Xem©̀ m J`m h¡
{H$ H$mo{eH$m MH«$ Ho$ Eg MaU Am¡a S>rEZE j{V Ho$
Xm¡amZ Hst4 H$m ñVa KQ> OmVm h¡& Bg àH$ma `h
{ZYm©[aV H$aZo Ho$ {bE {H$ `h H$‘r AZwboIZ `m
Q´m§gboeZ {Z`‘Z Ho$ H$maU AmB© h¡, Hst4 AZwboI ñVam|
H$s Om§M RT-PCR  Ûmam AZwnMm[aV Am¡a E‘E‘Eg go
CnMm[aV H$mo{eH$mAm| ‘| H$s JB© Wr& h‘Zo AZwboIZ
ñVa ‘| ~hþV H$‘ H$‘r XoIr& Hst4 Ho$ {Z §̀ÌU ‘|
àmo{Q`moOmo‘ H$s ŷ{‘H$m Om§MZo Ho$ {bE dÝ¶ àH$ma Ho$
Am¡a àmo{Q`moOmo‘ CËn[adVu (mts2-1) ñQ´ oZ ‘|
gmBŠbmo>hoŠgr‘mBS> CnMma Ho$ ~mX hm’$ bmB’$ Eogo
(AÕ© OrdZ H$mb Om§M) {H$`m J`m, O¡gr {H$ D$na
MMm© H$s JB© h¡& CËn[adVu ñQó‘ ‘| S>rEZE j{V na
Hst4 Ho$ ñVam| H$s ^r Om§M H$s JB©& Hst4 ñVa dÝ`
àH$ma H$s VwbZm ‘| mts2-1 ‘| Hst4   ñVa ‘| H$moB© H$‘r
Zht Wr&  AV:, ¶o n[aUm‘ Xem©Vo h¢ {H$ Hst4 H$m
{Z §̀ÌU ỳ~r{¹${Q>Z ‘r{S>Eo{QS> àmo{Q`moOmo‘b j` Ûmam

hmoVm h¡&

ỳ~r[¹${Q>ZoeZ ‘| E3 bmBJog A{V ‘hËdnyU© hmoVo h¢
Š`m|{H$ do ̀ y~r[¹${Q>ZoeZ hoVw b{jV g~ñQ́oQ²g H$mo {d{Z{X©ï>
H$aVo h¢& EggrE’$ ̀ y~r{¹${Q>Z bmBJog EH$ g¨a{jV E3
bmBJog h¡ Omo H$B© H$mo{eH$m MH«$ àmoQ>rZm| H$s A{^ì¶{º$
H$mo {Z §̀{ÌV H$aVm h¡ {OgHo$ n[aUm‘ ñdê$n G1/S
pñdM {Z §̀{ÌV hmoVm h¡& ¶h nVm bJmZo Ho$ {bE Hst4
Ho$ {Z §̀ÌU ‘| EggrE’$ ̀ y~r{¹${Q>Z bmBJog H$s ̂ y{‘H$m
H$m AÜ``Z H$aZo hoVw EggrE’$ CËn[adVu ñQóZ ‘|
Hst4 àmoQ>rZ H$s pñWaVm H$m {ZYm©aU {H$`m J`m& dÝ¶
àH$ma H$s VwbZm ‘| EggrE’$ CËn[adVu ‘| Hst4 AË¶{YH$
pñWa hmo J¶m& ¶h àmoQ>r¶moOmo‘b CËn[ad{V©¶m| ‘| XoIr
JB© Hst4 H$s pñWaVm go VwbZr¶ Wm& O~ H$mo{eH$mAm|
H$m S>rEZE j¶H$mar A{^H$maH$ E‘E‘Eg Ho$ g‘j
àH$Q>Z hmoVm h¡, Hst4  H$m S>mCZ aoJwboeZ hmoVm h¡& ¶h
Om§M H$aZo {H$ ¶{X S>rEZE j{V hmoZo na Hst4  Ho$ ñVa
‘| {JamdQ> ̂ r EggrE’$ ¶y~r{¹${Q>Z bmBJog Ûmam ‘r{S>EQ>oS>
hmoVm h¡, doñQ>Z© ãbm°Q> Ûmam MMS ×mam CnMm[aV EggrE’$
CËn[adVu ‘| Hst4  ñVam| H$m {ZYm©aU {H$¶m J¶m&
EggrE’$ CËn[adVu ‘| E‘E‘Eg CnMma {H$E OmZo
na Hst4 H$m ñVa KQ>Vm Zht h¡& ¶hr Zht, {Zîà^mdr
n¥ð>̂ y{‘ ‘| nwZ: EggrE’$ KQ>H$ Ho$ ßbmpÁ‘S> H$åbr‘|Q>oeZ
Ûmam Hst4 Ho$ j‘ H$mo amoH$m J¶m&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$ {ddaU
(1 Aà¡b 2016 - 31 ‘mM©, 2017)
Cnamoº$ n[aUm‘ ‘| àmo{Q>`mogmo‘ CËn[adVu ‘| Hst4 H$m
pñWarH$aU Xem©̀ m J`m, AV: BgHo$ ~mX h‘ ̀ h {ZYm©[aV
H$aZm MmhVo Wo {H$ Š`m Hst4 ỳ~r{¹${Q>ZoeZ Ûmam grYo
Vm¡a na ~XbVm h¡ Am¡a `h àmo{Q>`mogmo‘ Ho$ amñVo
{dI§S>Z Ho$ {bE b{jV h¡& BgHo$ {bE h‘Zo {ZH$b
~§YwVm H$m ©̀Zr{V Ûmam Hst4 - ỳ~r{¹${Q>Z H$mo bmZo H$m
Cn`moJ {H$`m& h‘Zo àmo{Q>`mogmo‘ CËn[adVu {d ôX ‘|
Hst4 -Q>¡J ẁº$ ỳ~r{¹${Q>Z H$s A{V A{^ì`{º$ H$s
VWm {ZH$b EZQ>rE ~rS> H$m Cn`moJ H$aVo hþE His -
ỳ~r{¹${Q>Z bmZo Ho$ ~mX doñQ> Z© ãbm°Q> Ûmam ̀ y~r{¹${Q>Z
ẁº Hst4 H$s Vbme H$s& ̀ h à`moJ E‘E‘Eg CnMm[aV

H$mo{eH$mAm| VWm AZwnMm[aV XmoZm| Ho$ gmW {H$E JE
Wo& J¡a ê$nm§V[aV {d ôXm| H$mo H§$Q´mob Ho$ ê$n ‘| Cn`moJ
{H$`m J`m& {MÌ 1E ‘| àmo{Q>`mogmo‘ CËn[adVu {d ôX
‘| {XImB© XoZo dmbo A{YH$ MbZerbVm go ê$nm§V[aV
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{MÌ 1. EggrE’$ B©3 bmBJ¡g Ûmam Hst4 H$m àmo{Q>`mogmo‘ ‘mpÜ`V {dI§S>Z& (E) àmo{Q>`mogmo‘ CËn[adVu (mts2-1) ‘| Hst4
Ho$ ̀ y~r{¹${Q>ZoeZ H$mo Xem©Zo dmbm doñQ>Z© ãbm°Q> h¡& mts2-1 ñQóZ (26Eg àmo{Q>`mogmo‘ CËn[adVu) H$mo  pRep-6His-Ub ßbmpÁ‘S>
Ho$ gmW ê$nm§V[aV {H$`m J`m Am¡a B©E‘E‘-ë`y{gZ ‘mÜ`‘ ‘| ‘Ü` bm°J MaU VH$ WmB{‘Z H$s AZwnpñW{V ‘| g¨d{Y©V {H$`m J`m
Wm& V~ BZ {d^oXm| H$mo 2 KÊQo$  VH$ 0.015 à{VeV E‘E‘Eg Ho$ gmW CnMm[aV {H$`m J`m VWm {ZH$b EZQ>rE ~rS> H$m Cn`moJ
H$aVo hþE His-`y~r{¹${Q>Z Ho$ gmW `y~r{¹${Q>Z `wº$ àmoQ>rZm| H$mo bm`m J`m, BgHo$ ~mX doñQ>Z© ãbm°qQ>J Ûmam Hst4 ñVam| H$m nVm
bJm`m J`m& (~r) Am¡a (gr) E’$ ~m°Šg CËn[adVu (EggrE’$) ‘| Hst4 Ho$ ñV>am| H$mo Xem©`m J`m VWm skp1-94 CËn[adVu
H$mo H«$‘e: 0.015 à{VeV E‘E‘Eg H$s AZwnpñW{V VWm CnpñW{V ‘| Xem©`m J`m&

Hst4 ~¢S> H$mo Xem©̀ m& nwZ: h‘Zo E‘E‘Eg CnMma na
~¢S> H$mo ~‹T>m hþAm nm`m& Bg n[aUm‘ go {gÕ hmoVm h¡
{H$ Hst4 ‘| ỳ~r{¹${Q>ZoeZ go g¨emoYZ hmoVm h¡ Am¡a Bg
àH$ma 26Eg àmo{Q>`mogmo‘ Ûmam BgHo$ b{jV {dI§S>Z H$s
nw{ï> hmoVr h¡&

ỳ~r{¹${Q>Z Ho$ gmW àmoQ>rZm| H$m H$modob|Q> g¨emoYZ
H$mo{eH$s` à{H«$`mAm| H$s ì`mnH$ l¥§Ibm ‘| EH$ ‘hËdnyU©
ŷ{‘H$m {Z^mVm h¡& B©3 ỳ~r{¹${Q>Z bmBJog g~ñQóQ>

àmo{Q>`mobmB{gg H$m g‘` Am¡a {d{e{ï>Vm {ZYm©[aV H$aZo
‘| Ah‘ h¡& Bg‘| Xmo g¨a{jV ỳ~r{¹${Q>Z bmBJog hmoVo
h¢ Omo H$mo{eH$m MH«$ Ho$ AmJo ~‹T>Zo H$m {Z`‘Z H$aVo h¢
: EZm’o$g go àd{Y©V H$m°åßboŠg / gm`Šbmogmo‘ (Enrgr
/ gr) Am¡a Skp1-Cdc53 / Cullin-1-F-box (SCF)&
Enrgr / gr go Or2/E‘ àdY©Z Ho$ {Z`‘Z Am¡a
EggrE’$ Ho$ Or1/Eg ~Xbmd ‘| ‘XX {‘bVr h¡&
My§{H$ Hst4 Or2/E‘ MaU ‘| ~hþV A{YH$ ‘mÌm ‘|
nm`m OmVm h¡ Am¡a BgH$m ñVa Eg MaU ‘| ZrMo OmVm

h¡ VWm S>rEZE j{V H$maH$ EO|Q>m| go CnMma Ûmam ^r
Bg‘| H$‘r AmVr h¡, {Oggo {ÛJwUZ VZmd hmoVm h¡,
O¡gm E‘E‘Eg, h‘Zo g¨H$pënV {H$`m h¡ {H$ EggrE’$
ỳ~r{¹${Q>Z bmBJog H$m°åßboŠg H$s ̂ y{‘H$m Hst4 Ho$ {Z`‘Z

‘| h¡& EggrE’$ bmBJog ~hþ Cn BH$mB© B©3 bmBJog VWm
H$m°åßboŠg Ho$ E’$ ~m°Šg àmoQ>rZ KQ>H$ h¢, Omo ’$m°ñ’$moamBboQ>
{H$E hþE g~ñQóQ> Ho$ gmW A§V:{H«$`m Ûmam {d{eï>Vm H$m
{Z §̀ÌU H$aVo h¢& {MÌ 1~r Am¡a 1gr ‘| Xem©̀ m J`m h¡
{H$ Hst4 Ûmam E‘E‘Eg CnMma na  skp1(skp1-94)
Am¡a E’$-~m°Šg àmoQ>rZ CËn[adVu (EggrE’$ CËn[adVu)
XmoZm| {d ôXm| H$mo pñWa ~Zm`m J`m h¡, Ohm§ EggrE’$
bmBJog H$m°åßboŠg Ho$ KQ>H$ {ZpîH«$` Wo& `h {ZYm©[aV
H$aZo Ho$ {bE H$m ©̀ Omar h¡ {H$ Š`m$ S>rEZE j{V na
Hst4 H$m {dI§S>Z ’$m°ñ’$moamBboeZ na AmYm[aV h¡ Š`m|{H$
EggrE’$ H$m°åßboŠg Ûmam ’$m°ñ’$moamBboQ> {H$E JE g~ñQ́oQ>
àmoQ>rZm| H$mo ‘mÝ`Vm Xr OmVr h¡ Am¡a Š`m Hst4 H$m
{dI§S>Z S>rEZE j{V Ho$ Om§M {~ÝXw àmoQ>rZm| go ‘Ü`ñWVm
H$aVm h¡&
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n[a¶moOZm 2 : ‘mZdr` {gaQw>BZ 3 (SIRT3) H$m
Zm{^H$s` ñWmZrH$aU Am¡a H$m ©̀ H$s Om§M
ñVZYmar {gaQw>BZ H$mo EMS>rEgr S>mo‘oZ ‘| g¨a{jV
{H$`m J`m h¡ VWm Bg‘| âb¢qH$J EZ VWm gr Q>{‘©Zb
S>mo‘oZ hmoVo h¢& Cn H$mo{eH$s` ñWmZrH$aU H$m {Z`‘Z
`m Vmo EZ `m gr Q>{‘©Zb S>mo‘oZm| ‘| EZB©Eg `m
EZEbEg H$s CnpñW{V Ûmam hmoVm h¡, CXmhaU Ho$
{bE  SIRT1 Am¡a SIRT2 Ho$ Zm{^H$ ‘| Am`mV Am¡a
{Z`m©V Zm{^H$ ñWmZrH$aU H«$‘ (EZEbEg) VWm Zm{^H$
{Z`m©V H«$‘ (EZB©Eg) na {Z ©̂a H$aVo h¢& CXmhaU Ho$
{bE JNK-1 Ûmam ’$m°ñ’$moamBboeZ na SIRT1  Zm{^H$
‘| àdoe H$aVm h¡, Zm{^H$ Ho$ A§Xa ‘hËdnyU© g~ñQó²Q>,
O¡go NF-kB  g~ ỳ{ZQ> Am¡a {hñQ>moZ ‘mŠg©, H3K56ac,
H3K9ac, H4K16ac Am{X hmoVo h¢, O~{H$ gmBQ>moßbmÁ‘
‘| `h E{g{Q>b-grAmoE qgWog 1 Am¡a hmBS´m°Šgr-3-
‘o{Wb½bwQ>o[ab grAmoE qgWog 1 H$m S>rE{gQ>mBboeZ
H$aVm h¡& Bgr àH$ma SIRT2  Omo àmW{‘H$ ê$n go
gmBQ>moßbmpÁ‘H$ h¡, `h H$mo{eH$m {d^mOZ Ho$ Xm¡amZ
Zm{^H$ H$s Amoa OmVm h¡ VWm H4K16ac H$m
S>rE{gQ>mBboeZ H$aVm h¡& ‘mZd SIRT3 (hSIRT3)  EH$
à‘wI ‘mBQ>moH$m°pÝS´̀ b S>rE{gQ>mBbog h¡ Omo E{g{Q>b-
grAmoE qgWogQ>og (EgrB©grEg), ½byQ>mo‘oQ> {S>hmBŚmo{OZoQ>
(OrS>rEM), gopŠgZoQ> S>rhmBŚmo{OZog Am¡a ‘mBQ>moH$m°pÝŚ`m
‘| H$m ©̀ H$aZo dmbo H$m°åßboŠg 1 H$m S>rE{gQ>mBboeZ
H$aVm h¡& Hw$N> à‘wI [anmoQ>m] ‘| Xem©̀ m J`m h¡ {H$ nyar
b§~mB© dmbm SIRT3 (FL-SIRT3) ^r Zm{^H$ H$m
ñWmZrH$aU H$aVm h¡ Am¡a Zm{^H$s` Ordm| Ho$ AZwboIZ
{d{Z`m‘H$ Ho$ g‘mZ ‘mBQ>moH$m°pÝS´`m ‘| M`mnM`
à{H«$`mAm| H$m {Z`‘Z H$aVm h¡& `h Ku70  H$mo
S>rE{gQ>mBboQ> H$aVm h¡ VWm Ku70-Bax H$mo A§V:{H«$`m
H$m {ZfoY H$aVm h¡ VWm Bgr Ho$ gmW VZmd g¨~§Yr
OrZm| Ho$ AZwboIZ H$m {Z`‘Z ^r H$aVm h¡&

`h EH$ ZB© J{V{d{Y h¡, {OgH$m bú` ñVZYmar
{gaQw>BZ, SIRT3 Ho$ Zm{^H$s` H$m`m] H$mo g‘PZm h¡&
BgHo$ nyd© AÜ``Z ‘| h‘Zo XoIm Wm {H$ HEK H$mo{eH$mAm|
‘| ‘mZd SIRT2 , SIRT3  Am¡a SIRT6 H$s A{VA{^ì`{º$
Ho$ n[aUm‘ñdê$n H3K56 ñVam| Ho$ E{gQ>mBboeZ ‘|
H$‘r AmVr h¡, Omo EH$ kmV H$moa S>mo‘oZ {hñQ>moZ EM3
H$m g̈emoYZ h¡& SIRT2 Am¡a SIRT6 Zm{^H$ ‘| ñWmZrH¥$V
hmoVo h¢, O~{H$ ‘mBQ>moH$m°pÝS´̀ m ‘| A{YH$m§eV: SIRT3

Ho$ hmoZo H$s [anmoQ>© H$s JB© h¡, {H$ÝVw Hw$N> AÜæ`Zm| ‘| ̀ h
Xem©̀ m J`m h¡ {H$ Bggo Zm{^H$s` H$m`m] na à^md hmo
gH$Vm h¡& Bg àH$ma h‘ Zm{^H$ ‘| A§V:{H«$`m H$aZo
dmbo ZE ‘mZd SIRT3  A§V:{H«$`mË‘H$ àmoQ>rZm| H$mo
g‘PZo VWm BZHo$ Zm{^H$s` H$m`m] H$m {ZYm©aU H$aZo
H$m àñVmd H$aVo h¢&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$
{ddaU (1 Aà¡b 2016 - 31 ‘mM©, 2017)
SIRT3 Ho$ ‘mBQ>moH$m°pÝŚ`b Q́m§gH$m°bmoHo$eZ Ho$ {bE Zm{^H$
BgHo$ ‘mBQ>moH$m°pÝŚ`b Q́m§gH$m°bmoHo$eZ AZwH«$‘ (E‘Q>rEg)
na {Z ©̂a h¡& {nN>bo {H$E JE EH$ AÜ``Z Ho$ Xm¡amZ
h‘Zo XoIm h¡ {H$ SIRT3  H$s A{VA{^ì`{º$ Ho$
n[aUm‘ñdê$n H3K56ac ñVam| ‘| H$‘r AmVr h¡, Omo
SIRT3 H$m EH$ g¨̂ m{dV g~ñQóQ> hmo gH$Vm h¡& Bg
àH$ma, SIRT3  H$m Zm{^H$s` ñWmZrH$aU nw{ï> H$aZo Ho$
{bE HeLa H$mo{eH$mAm| H$mo boßQ>mo‘mB{gZ ̂ r (EbE‘~r)
go CnMm[aV {H$`m J`m Wm, Omo Img Vm¡a na CRM1
Am{lV Zm{^H$ {Z`m©V H$m g¨X‘Z H$aVm h¡ Am¡a BgHo$
ñWmZrH$aU H$mo XoIZo Ho$ {bE ~VmE JE g‘` {~ÝXŵ Am|
na SIRT3 H$s VwbZm ‘| E§Q>r~m°S>r H$m Cn`moJ H$aVo hþE
AmB©E’$ H$m {ZînmXZ {H$`m J`m ({MÌ 2E)& Zm{^H$
‘| SIRT3 Ho$ ~‹T>o hþE ñVa Am¡a à{VYmaU H$aZm EH$
g‘` na AmYm[aV {d{Y ‘| XoIm J`m, Bg‘| 120 {‘ZQ>
‘| Zm{^H$ Ho$ A§Xa A{YH$V‘ à{VYmaU XoIm J`m&
EZB©Eg ẁº$  àmoQ>rZ H$mo CRM-1 Am{lV {d{Y go
gmBQ>moßbmÁ‘m ‘| {Z`m©V {H$`m J`m Am¡a Bg {Z`m©V H$m
{ZfoY EbE‘~r Ho$ gmW CnMma Ûmam {H$`m OmVm h¡&
My§{H$, SIRT3 EbE‘~r go CnMma H$aZo na Zm{^H$ Ho$
A§Xa ~h OmVm h¡, AV: h‘Zo EZB©Eg nydm©Zw‘mZ
gm°âQ>dò a (ZoQ> EZB©Eg 1.1 gd©a) H$m Cn`moJ H$aVo
hþE SIRT3  àmoQ>rZ ‘| EZB©Eg H«$‘ H$s CnpñW{V H$s
Om§M H$s& EZB©Eg go nydm©Zw‘mZ bJmZo na 0.5 go
A{YH$ Ho$ ñH$moa H$mo MwZm J`m Am¡a Bgo {nN>bo kmV
g‘mZ EZB©Eg ̀ wº$ àmoQ>rZm| Ho$ gmW EbmBZ {H$`m J`m
({MÌ2~r)& SIRT3  Ho$ E‘rZmo E{gS> 314 go 324 Ho$
~rM ‘m¡OyX EZB©Eg H$m AZw‘mZ bJm`m J`m Am¡a Bg‘|
hmBS´mo’$mo{~H$ E{‘Zmo E{gS> H$m g‘yh {Z{hV hmoVm h¡&
SIRT3  EZB©Eg Ho$ ‘mZ{MÌU Ho$ {bE, EH$ OrE’$nr-
Q>¡J ẁº$ SIRT3  {dbmonZ H§$ñQ´ŠQ>$, {Og‘| gr-Q>{‘©Zb
{hñgo$(E{‘Zmo E{gS> 314 -399) H$mo V¡̀ ma {H$`m J`m
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Wm ({MÌ 2gr)& dÝ` àH$ma Ho$ SIRT3  Am¡a {dbmonZ
H§$ñQ´mŠQ>b Q´m§{OE§Q> Q´m§g’o$ŠeZ Ûmam HeLa H$mo{eH$m ‘|
A{V A{^ì`º$ {H$E JE Am¡a Zm{^H$s` SIRT3  Ho$
gmW Q´m§g’o$ŠQ>> H$s JB© H$mo{eH$mAm| Ho$ à{VeV H$s
JUZm H$s JB©& O¡g {H$ Xem©̀ m J`m h¡ ({MÌ 2S>r Am¡a

B©) bJ^J 94 à{VeV H$mo{eH$mE§ A{VA{^ì`{º$ H$aVr
h¢ (NESÄ 314-399) {Og‘| Zm{^H$s` à{VYmaU Xem©̀ m
J`m& BgHo$ ~mX, EZB©Eg H$m ©̀ Ho$ {bE ‘hËdnyU©
hmBS´mo’$mo{~H$ Adeofm| H$s nhMmZ Ho$ {bE, nhbo VrZ
ë ỳ{gZ Adeofm| H$m CËn[adV©Z Ebo{ZZ [(L315A),

{MÌ 2. Zm{^H$ go gmBQ>moßbmÁ‘ Ho$ {bE Zm{^H$s` {Z`m©V AZwH«$‘ eQ>b SIRT3 (E) ~VmE JE g‘` {~ÝXwAm| na 20 Z¡ZmoJ«m‘
/ {‘.br. boßQ>mo‘mB{gZ ~r Ho$ gmW CnMm[aV HeLa H$mo{eH$mAm| H$s à{Vajm Xr{áerbVm (AmB©E’$)& A§VOm©V SIRT3 A{^a§OZ
SIRT3 Ho$ à{V E§Q>r~m°S>r H$m Cn`moJ H$aVo hþE {H$`m J`m Am¡a Zm{^H$ H$mo S>rEnrAmB© go A{^a§{OV {H$`m J`m& (~r)
CLUSTAL OMEGA Qy>b H$m Cn`moJ H$aVo hþE kmV EZB©Eg Ho$ gmW SIRT3 EZB©Eg H$m ~hþ AZwH«$‘ EbmBZ‘|Q> (gr)
SIRT3 Am¡a SIRT3 {dbmonZ H§$ñQ´ŠQ> Ho$ gmBO H$s VwbZm Ho$ {bE `moOZm~Õ AmaoI (S>r) OrE’$nr - SIRT3 H§$ñQ´ŠQ> H$s A{V
A{^ì`{º$ H$aZo dmbr HeLa gob bmBZm| H$m AmB©E’$, O¡gm ~Vm`m J`m h¡& Q´m§{OE§Q> ê$n go A{V A{^ì`º$, H$mo{eH$mAm| H$mo
S>rEnrAmB© go à{V A{^a§{OV {H$`m J`m Am¡a H§$’$moH$b gyú‘Xeu ‘| XoIm J`m& (B©) àË`oH$ A{V A{^ì`º$ H§$ñQ´ŠQ> Ho$ {bE 200
H$mo{eH$mAm| H$s {JZVr H$s JB© VWm J«m’$ n¡S> {àÁ‘ gm°âQ>do`a H$m Cn`moJ H$aVo hþE SIRT3 Ho$ Zm{^H$s` ñWm>ZrH$aU Ho$ gmW
H$mo{eH$mAm| H$m à{VeV ~Zm`m J`m& (E’$) OrE’$nr Q>¡J ̀ wº$ SIRT3 CËn[adVu H§$ñQ´ŠQ> H$s A{V A{^ì`{º$ H$aZo dmbr HeLa
gob bmBZm| H$m AmB©E’$& BZ H$mo{eH$mAm| H$mo S>rEnrAmB© go A{^a§{OV {H$`m J`m Am¡a H§$’$moH$b gyú‘>Xeu ‘| XoIm J`m&
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(L315, 316A) Am¡a (L315, 316, 318A)] {H$`m J`m {Og‘|
ñWb {ZX}{eV CËn[adV©ZOZZ H$m Cn`moJ {H$`m J`m&
OrE’$nr Q>¡J ẁº$, CËn[adV©Z H§$ñQ>ŠQ> CËnÞ Am¡a
A{^ì`º$> {H$E JE, OrE’$nr A{^ì`[º$$ H$s ‘mÌm
Ho$db gmBQ>moßbmÁ‘ (%C), Ho$db Zm{^H$ (%N) Am¡a
gmBQ>moßbmÁ‘m VWm Zm{^H$ XmoZm| (%C+N) ‘| CËn[adVu
SIRT3 H$mo A{^ì`º$ H$aZo dmbr H$mo{eH$mAm| Ho$ à{VeV
Ho$ ê$n ‘| kmV H$s JB©& SIRT3 CËn[adVu (L315A) Am¡a
(L315, 316A) Ûmam bJ^J 60 à{VeV H$mo{eH$mAm| Ho$
gmW g‘mZ ñWmZrH$aU gmBQ>moßbmpÁ‘H$ Am¡a Zm{^H$s`
XmoZm| àH$ma Ho$ ñWmZrH$aU ‘| Xem©̀ m J`m& O~{H$,
SIRT3 CËn[adVu Ho$ bJ^J 94 à{VeV (L315, 316,
318A-) ‘| Ho$db Zm{^H$ H$m nVm bJm, {Oggo g̈Ho$V
{‘bm {H$ E{‘Zmo E{gS> 315-324 ‘| EZB©Eg hmoVm h¡
O¡gm ({MÌ 2E’$) ‘| Xem©̀ m J`m h¡& BZ n[aUm‘m| go

SIRT3 ‘| EZB©Eg H$s CnpñW{V H$s nw{ï> hþB©, Omo Zm{^H$
‘| BgH$m à{V~§Y H$aVr h¡& Hw$b {‘bmH$a BZ n[aUm‘m|
go SIRT3 H$s ZE EZB©Eg Am{lV eQ>qbJ H$s à{H«$`m
H$m àXe©Z hþAm Omo Bgo Zm{^H$ go gmBQ>moßbmÁ‘m H$s Amoa
bo OmVr h¡&

àH$meZ :

emoY nÌ

1. Kmof E, goZJwám E, gramnw Or nr Ho$, Abr EZ,
am‘ amd B© dr dr Eg, ~§J EZ, ~wbwgw Or, nmb
E‘ Am¡a hbXa S>r (2017) E Zmodb SIRT1

B§ho{~Q>a, 4bb B§S>çyg Enm°ßQ>m°{gg BZ HCT116

øy‘Z H$mobZ H$m{g©Zmo‘m goëgn nm{e©̀ br ~m`
EpŠQ>doqQ>J p53. (2017) ~m`moHo$‘. ~m`mo{’${O.
aog. H$å ẁZ. 488 (3), 562-569.
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 A{^H$bZmË‘H$ Ord {dkmZ à¶moJembm
àmoQ>rZ g§aMZm, H$m¶© Am¡a A§V:{H«$¶mAm| na A{^H$bZmË‘H$ AÜ``Z

g¨H$m¶ EME ZmJmamOmam‘ ñQ>m’$ d¡km{ZH$
(’$adar, 2017 go AÜ``Z AdHm$e na)

nrEMS>r N>mÌ >gy¶©Zmam¶U gram d[aîR> AZwg¨YmZ AÜ¶oVm
dr E a‘oe d[aîR> AZwg¨YmZ AÜ¶oVm
amHo$e {ÌdoXr d[aîR AZwg¨YmZ AÜ¶oVm
A[a{OVm {‘Ìm H${ZîR> AZwg¨YmZ AÜ¶oVm
Ho$ Jwê$àgmX H${ZîR> AZwg¨YmZ AÜ¶oVm

AÝ¶ gXñ¶ amhþb Ym§Ho$ VH$ZrH$s - OoAmaE’$ (’$adar 2017 VH$)
amO{H$emoa ‘hmnmÌm VH$ZrH$s - OoAmaE’$ (AŠVy~a 2016 VH$)
¶y amKdoÝXa S>rEgQ>r - EgB©Ama~r ¶wdm d¡km{ZH$

gh¶moJH$Vm© (ZB© B§{S>Jmo n[a¶moOZm) :
lrH$m§V amnmob EZgrgrEg, nwUo
OmoeZ ey~Q>© amoñQ>m°H$ ¶y{Zd{g©Q>r, O‘©Zr
Omog H¡$‘mam ‘Xram ¶y{Zd{g©Q>r, nwV©Jmb

CÔoí¶
1$. ‘mZd àmoQ>rZ ‘| CËn[adV©Zm| H$mo n¡Xm H$aZo dmbo

amoJ na AZwH«$‘ Am¡a g¨aMZmË‘H$ {dûcofU;
2. àmoQ>rZ ‘| Am§V[aH$ ê$n go Aì`dpñWV joÌm| Ho$

{dH$mg Am¡a JR>ZmË‘H$ {d{dYVm na Om§M;
3. ZB© B§{S>Jmo n[a¶moOZm àmoQ>rZ-noßQ>mBS> H$s O{Q>b

g̈aMZmAm| Ho$ n¥îR>mYma ‘| CËn[adV©Zm| H$s CnpñW{V
Am¡a ŷ{‘H$m H$mo g‘PZm&

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (1 Aà¡b 2015 - 31 ‘mM©, 2016 VH$)
1. HANSA  H$m Z`m g¨ñH$aU ~Zm`m J`m Am¡a ‘mZd

àmoQ>rZm| ‘| {‘gg|g CËn[adV©Zm| Ho$ H$m`m©Ë‘H$ à^md
(amoJ AWdm gwgmÜ` Ho$ ê$n ‘|) H$m nVm bJmZo Ho$
{bE àmoQ>rZ-àmoQ>rZ B§Q>aEŠeZ ZoQ>dH©$ ‘| CZHo$
ZoQ>dH©$ H|$Ð>r`Vm ‘mZm| H$m à`moJ H$aVo hþE BgHo$
H$m ©̀-{ZînmXZ H$m AmH$bZ {H$`m J`m&

2. àmoQ>rZm| Ho$ Aì`dpñWV ̂ mJm| ‘| {‘gg|g CËn[adV©Zm|
Ho$ H$m`m©Ë‘H$ à^md H$m nVm bJmZo Ho$ {bE EH$
CnH$aU {dH${gV H$aZo hoVw AÜ``Z {H$E JE&
Bg hoVw {d ôXH$mar H$s {deofVm Ho$ ê$n ‘| O|gZ-

e¡ZZ S>mBdO]g (OoEgS>r) gyMZm Ûmam ‘mno JE
E‘rZmo E{gS> H§$Od}eZ B§S>oŠg H$s BgH$s Cn`mo{JVm
hoVw Om§M H$s JB©&

3. $EH$ ZdrZ g~ñQ>rQ²>¶yeZb ñH$mo[a¨J ‘¡{Q´Šg {Og‘|
àmoQ>rZm| Ho$ Am§V[aH$ Aì`dpñWV ^mJm| ‘| E‘rZmo
E{gS> Ad{eîQ>m| H$s g~ñQ>rQ²>¶yeZb ’«$sŠd|gr {XImB©
XoVr hm|, H$m {Z‘m©U H$aZo Ho$ CÔoí` go AÜ``Z {H$E
JE&

4. ‘mZd ídmg, bma Am¡a ‘yÌ Ho$ Z‘yZm| ‘| nmE JE
ÁdbZerb ̀ m¡{JH$m| H$m S>oQ>m ~ZmZo Ho$ {bE àmoQ>moQ>mBn
[aboeZb S>oQ>m~og A{^H$pënV Am¡a {Z{‘©V {H$`m
J`m&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$ {ddaU
(1 Aà¡b 2016 - 31 ‘mM©, 2017)
n[a¶moOZm 1 : $amoJH$maH$ {‘gg|g CËn[adV©Z H$mo
Aml` XoZo dmbo Am§V[aH$ ê$n go Aì`dpñWV àmoQ>rZm|
(AmB©Srnr) H$m n[aH$bZmË‘H$ AÜ``Z
1. `h kmV VÏ` h¡ {H$ Hw$N> amoJH$maH$ {‘gg|g

CËn[adV©Z àmoQ>rZm| Ho$ Am§V[aH$ Aì`dpñWV ̂ mJm| ‘|
nmB© OmVr h¢& `h ‘mZm OmVm h¡ {H$ ò CËn[adV©Z
Aì`dpñWV ^mJm| H$s Am§V[aH$ H§$’$‘}eZb
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hoQ>am oOo{ZQ>r H$m o à^m{dV H$aVr h¢ {OgHo$
n[aUm‘ñdê$n CZH$s O¡{dH$ ̂ y{‘H$mE§ à^m{dV hmoVr
h¢& Aì`dpñWV ^mJm| H$s Am§V[aH$ {dÝ`mg
{dOmVr`Vm (H§$’$‘}eZb hoQ>amoOo{ZQ>r) na amoJH$maH$
CËn[adV©Zm| Ho$ à^md H$s Om§M H$aZo Ho$ {bE h‘Zo
dÝ` Q>mBn Ho$ g̈`moOZ ‘| D1114G {‘gg|g CËn[adV©Z
({MÌ 1$) Ho$ gmW RPGRIP1 Ho RIP  S>mo‘oZ Ho$ gr-
Q>{‘©Zb goJ‘|Q> na MD {g‘wboeZ AÜ``Z (100ns)
{H$E&

2. MD ‘mJm] Ho$ {díbofU go nVm Mbm {H$ dÝ` Q>mBn
‘| Aì`dpñWV ^mJ ‘| BgHo$ amoJH$maH$ CËn[adVu
àH$ma go CÀM ñVa H$s H$§’$‘}eZb ({dÝ`mg)
{^ÝZVm hmoVr h¡& {g‘wboeÝg Ho$ Xm¡amZ {bE JE
{MÌm| H$m g‘yh {díbofU Xem©Vm h¡ {H$ CËn[adVu

àH$ma Ho$ Hw$N> {dÝ`mg AdñWmAm| H$mo J«hU H$aVm
h¡ {Og‘| go EH$ {g‘wboeZ g‘` H$m bJ^J 70
à{VeV H$m O~{H$ dÝ` Q>mBn H$B© AñWm`r {dÝ`mg
AdñWmE§ Xem©Vm h¡ {OZgo nVm MbVm h¡ {H$
amoJH$maH$ CËn[adV©Z noßQ>mBS> H$s Am§V[aH$ {dÝ`mg
{dOmVr`Vm H$mo à^m{dV H$aVr h¡& ̀ hr Zht Om§M
go nVm Mbm {H$ CËn[adVu ‘| G H$m H$§’$‘}eZb
Q´m§{OeZ hmoVm h¡ (Omo dÝ` ‘| D Ho$ {bE AÝ`Wm
g¨̂ d Zht h¡)& ̀ h ~mX ‘| B§Q´>m goJ‘|Q>b hmBS´moOZ
~m°ÝS>m| go pñWarH¥$V hmoVm h¡& dÝ` Q>mBn ‘| `h
H$§’$‘}eZb Q´m§OreZ ñQ>r[a`moHo${‘H$b ê$n go
à{V~m{YV hmoVm h¡ Am¡a Eogm D Ho$ nm°OreZ ‘|
hmoZo na hmoVm h¡& AV: S>mo‘oZ {dÝ`mgmË‘H$ ê$n go
AË`{YH$ J{Verb hmoVm h¡&

{MÌ 1. $RPGR (A-chain) Ho$ RCC1 S>mo‘oZ Am¡a  RPGRIP1 (B-chain) Ho$ RIP S>mo‘oZ H$m H$m°åßboŠg& h‘mar é{M H$m
Aì`dpñWV ^mJ B-chain H$m V1090 go D1114G h¡& `h àñVmd {H$`m J`m h¡ {H$ D1114G CËn[adV©Z S>mo‘oZm| H$s
gh{H«$`m H$mo ~m{YV H$aVr h¡ Am¡a n[aUm‘V: EH$ Agm‘mÝ` pñW{V CËnÝZ hmo OmVr h¡ {Ogo bo~a H§$OoZmBQ>b E‘mamo{gg 6
H$hVo h¢ {Og‘| ao{Q>Zm J§^ra ê$n go j{VJ«ñV hmo OmVm h¡& dÝ` Q>mBn noßQ>mBS> VWm amoJ CËn[adVu àH$ma na MD {g‘wboeZ
AÜ``Z {H$E JE& MD ’$mog©-’$sëS> n¡am‘rQ>am| Ho$ gmW MD {g‘wboeZm| Am¡a ‘mJm] Ho$ {d{^ÝZ àH$ma Ho$ {díbofUm| Ho$ {bE
GROMACS gwBQ> H$m à`moJ {H$`m J`m&
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n[a¶moOZm 2 : Am§V[aH$ ê$n go Aì`dpñWV àmoQ>rZm|
(AmB©S>rnr) H$m n[aH$bZr` AÜ``Z : Aì`dpñWV
joÌ {d{eï> à{VñWmnZ ñH$mo[a¨J ‘¡{Q´Šg H$m {Z‘m©U
4198 ’¡${‘brµO go g̈~Õ Aì`dpñWV ̂ mJm| H$mo Aml` XoZo
dmbo Ho$db CÀM ỳH$o[a`mo{Q>H$ àmoQ>rZm| H$m ‘ëQ>rnb
{gŠd|g (~hþH«${‘H$) g¨aoIU XoIm J`m& g¨aopIV ãbm°H$m|
go gwà{gÕ hoZrH$m°’$ {d{Y (hoZrH$m°’$ E§S> hoZrH$m°’$
1992) go VrZ {d{^ÝZ ‘¡{Q´goO AWm©V ì`dpñWV,
Aì`dpñWV Am¡a ì`dpñWV-Aì`dpñWV ({‘{lV ^mJ)
à{VñWmnZ ñH$mo[a¨J ‘¡{Q´goO g¨H${bV {H$E JE&
BZH$s BLOSUM62 Am¡a nyd© ‘| Aì`dpñWV àmoQ>rZm| hoVw
{dH${gV go VwbZm H$s JB©& gmnoj E§Q́monr (H), g̈^m{dV
ñH$moa (E) Am¡a ‘¡{Q´Šg Am¡gV ‘mZ Xem©Vo h¢ {H$ ZE
n[aH${bV ‘¡{Q´goµO H$m ñH$moa nyd© Ho$ àH$m{eV ‘¡{Q´gog go
~ohVa h¡& ‘¡{Q´goµO H$mo n[aîH¥$V H$aZo Am¡a CZHo$ H$m ©̀-
{ZînmXZ H$m ‘yë`m§H$Z H$aZo hoVw AmJo AÜ``Z {H$E Om
aho h¢&

n[a¶moOZm 3 : Aì`dpñWV ^mJm| ‘| {‘gg|g
CËn[adV©Z Ho$ H$m`m©Ë‘H$ à^md H$mo ~VmZo Ho$ {bE
SVM-AmYm[aV CnH$aU H$m {dH$mg H$aZm
HumVar S>oQ>mgoQ> Ho$ ‘m¡OyXm g¨ñH$aU ‘| ‘mZd àmoQ>rZm| Ho$
Aì`dpñWV ̂ mJ ‘| 1,722 amoJH$maH$ CËn[adV©Z {XImB©
XoVo h¢ Omo ̀ h Xem©Vm h¡ {H$ Aì`dpñWV ̂ mJ ‘| amoJH$maH$
{‘gg|g CËn[adV©Zm| H$s g¨»`m H$m’$s A{YH$ hmoVr h¡
Am¡a Bgr{bE Aì`dpñWV ^mJm| ‘| CËn[adV©Zm| Ho$ {bE
{d{eîQ> ^{dî`gyMH$ CnH$aU {dH${gV {H$E OmZo H$s
Amdí`H$Vm h¡& Eogm Bg{bE h¡ Š`m|{H$ h‘mao Ûmam
{dH${gV HANSA g{hV dV©‘mZ ‘| Omo ^{dî`dmMr
CnH$aU CnbãY h¢ do A{YH$m§eV: ì`dpñWV ^mJm| H$s
{deofVmAm| na AmYm[aV h¡& Aì`dpñWV ^mJm| ‘|
CËn[adV©Zm| Ho$ {bE Cn ẁŠV SVM ‘m°S>b V¡̀ ma H$aZo Ho$
{bE h‘Zo nhbo à`mg Ho$ ê$n ‘| Ho$db nm°OreZ {d{eîQ>
Ad{eîQ> àdUVm {deofVmAm| (Hw$b Mma {deofVmE§) na
{dMma {H$`m& Bg àH$ma V¡̀ ma {H$E JE SVM ‘m°S>b H$m
10-’$moëS> à{V-{d{Y‘mÝ`H$aU AÜ``Zm| Ûmam ‘yë`m§H$Z
{H$`m J`m& h‘Zo Aì`dpñWV ^mJm| ‘| CËn[adV©Zm| Ho$
g‘mZ S>oQ>m~og na HANSA H$m ^r 10-’$moëS> à{V-
{d{Y‘mÝ`H$aU {H$`m& HANSA Am¡a Ho$db Aì`dpñWV
^mJm| Ho$ {bE {Z{‘©V SVM ‘m°S>b H$s VwbZm go nVm
Mbm {H$ níMdVu Amü ©̀OZH$ ê$n go nyd©dVu H$s

VwbZm ‘| Iam~ àXe©Z H$a ahm h¡ (HANSA Am¡a
Aì`dpñWV ^mJm| Ho$ {bE {Z{‘©V SVM Ho$ -AUC ‘mZ
H«$‘e: 0.88 Am¡a 0.82 h¢ Omo ̀ h Xem©Vo h¢ {H$ Aì`dpñWV
^mJm| Ho$ {bE {dMm[aV {deofVmE§ n`m©ßV Zht h¡& Bg
g¨~§Y ‘| AmJo Am¡a AÜ``Z {H$E Om aho h¢&
^mdr ¶moOZmE§ Ed§ {Xem{ZX}e
1. CËn[adV©Z H$aZo dmbo AmB©S>rnr Ho$ {N>no hþE amoJ Ho$

~mao ‘| {H$E Om aho AÜ``Zm| H$mo Omar aIZm&
2. àmoQ>rZm| ‘| {dH¥$V ̂ mJm| H$m dJuH$aU Am¡a {dûcofÊm&
3. ŚJ-àmoQ>rZ nañna gh{H«$¶m Am§H$‹S>m| Ho$ gmW EH$sH¥$V

D$VH$-dma nrnrAmB© ZoQ>dH$m] go g¨~§{YV AÜ¶¶Z&
àH$meZ

1. {H$aU E‘ Am¡a ZmJamOmam‘ EM E (2016)
B§Q>aEŠeZ E§S> bmoH$bmBOoeZ S>mBda{gQ>r Am°’$
½bmo~b E§S> bmoH$b hãg BZ øy‘Z àmoQ>rZ - àmoQ>rZ
B§Q>aEŠeZ ZoQ>dH©$ ‘m°brHw$ba ~m`mo{gñQ>åg 12:
2875 - 2882

2. amYm am‘m Xodr E, a‘oe drE, ZmJmamOmam‘ EM E,
gVre Eg. nr. Eg., O §̀{V ̀ y, bmoHo$e Eb (2016)
ñnoŠQ´‘ Am°’$ å`yQ> oeZ BZ ½bwQ> o[ab-grAmoE
{S>hmBS´mo{OZog OrZ BZ ½bwQ>o[aH$ E{gSw>[a`m Q>mBn 1
-ñQ>S>r gmCW B§{S>`m ~«>oZ EÊS> S>odbn‘|Q 38: 54-
60

3. Mm¡Yar E Ho$, ‘hmnmÌm Ama, ZmJmamOamam‘, EM
E, a§JZmWZ nr, Xbmb E, XÎmm E, S>m§S>m Eg,
{Jare Ho$, ~í`m‘ E‘ S>r (2016) X Zmodb {‘ggoÝg
B©S>rEAma nr. Eb397EM å ỳQ>oeZ H$m°O Am°Q>mogmo‘b
S>mo{‘Z|Q> hmBnmohmŚmo{Q>H$ EŠQ>moS>‘©b {S>ñboo{g`m. OZ©b
Am°’$ `yamo{n`Z AH¡$S>‘r Am°’$  S>>‘o©Q>mobm°Or
EÊS> doZoamobm°Or 31:e17-e20

AÝ¶ àH$meZ
1. ES>dm§ñS> H$åß¶yqQ>J E§S> H$å¶w{ZHo$eZ Q>oŠZmobm°{Og

àmogrqS>½g Am°’$ X 9 AmB©grEgrgrQ>r, 2015 Mm¡Yar,
Ama Ho$, ‘§S>b, Oo Ho$, CbwH$, EZ, ZmJamOmam‘,
EM E (B©S>rEg.) ES>dm§goO BZ B§Q>o{bO|Q> {gñQ>åg
E§S> H$åß¶yqQ>J, ñàtJa (2016)
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A{^H$bZmË‘H$ Ed§ H$m¶m©Ë‘H$ OrZmo{‘H$s à¶moJembm
O¡{dH$ Ordm| H$r A{^H$bZmË‘H$ Am¡a H$m¶m©Ë‘H$ OrZmo[‘H$s

g¨H$m¶ AmH$me a§OZ ñQ>m’$ d¡km{ZH $

nrEMS>r N>mÌ lr amohZ {‘lm d[aîR> AZwg¨YmZ AÜ¶oVm
lr ^m{dH$ gmhZr d[aîR> AZwg¨YmZ AÜ¶oVm ({gVå~a 2016 VH$)
lr A{OV am°¶ d[aîR> AZwg¨YmZ AÜ¶oVm
lr amOoÝÐ Hw$‘ma A§Jmam d[aîR> AZwg¨YmZ AÜ¶oVm
lr A{^foH$ Hw$‘ma d[aîR> AZwg¨YmZ AÜ¶oVm
lr Xo~merf Ho$ Kmof d[aîR> AZwg¨YmZ AÜ¶oVm
lr e¡boe Hw$‘ma Jwám H${ZîR> AZwg¨YmZ AÜ¶oVm
lr Eg Aj¶Hw$‘ma ZmZmOr H${ZîR> AZwg¨YmZ AÜ¶oVm

(’$adar 2017 go$)
AÝ¶ gXñ¶ S>m°. ¶y Eg amKdoÝXa EgB©Ama~r-S>rEgQ>r ¶wdm d¡km{ZH$

gwlr AMZm© Vmo‘a O¡d gyMZm {dkmZ {deofk
lr Or amOmqbJ‘ H$m¡eb H$m¶© ghm¶Vm
lr Oo{ZJo AaqdX Hw$‘ma à¶moJembm ghm¶Vm

gh¶moJH$Vm© E§WmoZr AS²>S>bJQ²>Q>m grEgAmB©Ama-AmB©AmB©grQ>r, h¡Xam~mX, ^maV
bmoWma EM drba am°~Q>© H$moM B§ñQ>rQ²>¶yQ>, ~{b©Z, O‘©Zr
E‘ lrWaU h¡Xam~mX {díd{dÚmb¶, h¡Xam~mX, ^maV
dr qdSm>b h¡Xam~mX {díd{dÚmb¶, h¡Xam~mX, ^maV

CÔoí¶
h‘mao g‘yh H$m àmW{‘H$ AZwg̈YmZ CÔoí` {d{^Þ OrZmo‘m
‘| EZH$moS> {H$E JE OrZm| Ûmam g‘pÝdV H$mo{eH$s`
H$m`m] H$mo g‘PZm h¡& h‘ AnZm bú` hm{gb H$aZo Ho$
{bE H$åß ỳQ>oeZb Am¡a àm`mo{JH$ ‘mJ© Ho$ g῭ moOZ H$m
Cn`moJ H$aVo h¢&

n[a¶moOZm 1  : B©. H$mobmB© AZwboIZ {d{Z`m‘H$
HosA- Ho$ g̈aMZm - H$m ©̀ AÜ``Z Am¡a BgHo$ gOm{V
S>rEZE Ho$ gmW BgHo$ H$m°åßboŠg Am¡a 4-hmBS´m°Šgr
~¢OmoBH$ E{gS>

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2016 VH$)
{nN>bo AÜ``Zm| ‘| B©. H$mobmB© H$s g¨aMZm Ho$  MarR
Q>mBn Ho$ AZwboIZ {d{Z`m‘H$, HosA- H$mo h‘mao Ûmam Ho$
2.92Å {d ôXZ na kmV {H$`m J`m& Bg g¨aMZm ‘| nw{ï>
h¡{bŠg  - qdJ - h¡{bŠg àH$ma H$s CnpñW{V Ûmam H$s
JB©&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017)

Bg df© h‘Zo HosA Ho$ gmW gOm{V S>rEZE Am¡a BgHo$
bmBJ¢S> 4 - hmBS>m°Šgr> ~¢OmoBH$ E{gS> (nrEM~rE) Ho$
gmW {H«$ñQb ẁº$ gh H$m°åßboŠg> g’$bVmnyd©H$ V¡̀ ma
{H$`m& ò gh {H«$ñQ>b qgH«$moQ>m°Z gw{dYm (B§S>g-&& ~r‘
bmBZ, AmaAmagrEQ>r, B§Xm¡a, ̂ maV) ‘| 2.42Å Ho$ CƒV‘
{d ôXZ na {dd{V©V {H$E JE& BZ {dd{V©V g¨aMZmAm|
H$mo Hy$Q> ({MÌ 1) ‘| g‘Pm J`m& HosA-PHBA -g̈aMZm
‘| nrEM~rE H$mo S>mB‘oamBOoeZ S>mo‘oZ ‘| HosA Ho$ gmW
A§V: {H«$`mË‘H$ nm`m J`m Wm& nrEM~rE Ho$ gmW Cº-$
~mB§qS>J go HosA Ho$ S>mB‘oamBOoeZ ñWm{`Ëd  H$a
à^md hmoJm, Š`m|{H  Ho$db HosA H$m S>mB‘a ê$n S>rEZE
~mB§qS>J Ho$ gmW AZwHy$b h¡& HosA- S>rEZE H$m°åßbo-Šg
Ûmam Xem©̀ m J`m {H$ àmoQ>rZ {H$g àH$ma S>rEZE ‘|
n¡{bZS´mo‘ H$mo ‘mÝ`Vm XoVm h¡&
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n[a¶moOZm 2  : E‘. Q>çy~aHw$bmo{gg Ho$ eara {H«$`m
{dkmZ ‘| Rv2989 (AmB©grAmB©Ama O¡gr àmoQ>rZ)
H$s ŷ{‘H$m na H$m¶m©Ë‘H$ AÜ``Z

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2016 VH$)
h‘mao nyd© AÜ¶¶Zm| ‘|, h‘Zo EbB©¶ygrS>r - Rv2989 Ho$
B§Q>a Oo{ZH$ joÌ ‘| Rv2989 (AmB©grAmB©Ama O¡gr àmoQ>rZ)
Ho$ dY©H$ Am¡a J«mhr ñWb H$s {deofVm ~VmB© Wr&
E{gQ>m‘mBS> go CÔr{nV hmoZo `mo½` A{^ì`{º$ àUmbr
H$m Cn`moJ H$aVo hþE h‘| nVm bJm {H$ Rv2989 A{^ì¶[º$
go E‘. ñ‘oJ‘o{Q>g ‘| d¥{Õ ê$H$Zo H$s ewê$AmV hmoVr h¡&
O~{H$, d¥{Õ H$s éH$mdQ> H$m H$maU ë ỳy{gZ Am°ŠgmoQ´m°’$s
Zht Wr& à{V~§{YV d¥{Õ dmbr H$mo{eH$mE§, b§~r, J¡a
Aåb  ’$mñQ> Am¡a A§V:H$mo{eH$s` {b{nS> H$s d¡Š ỳ‘ go
erK« gwá> AdñWm hmoZo H$m gwPmd {‘bm&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017)
dV©‘mZ AÜ``Z ‘| h‘Zo A{V[aº$ ‘mH©$am| H$m Cn`moJ
H$aVo hþE ’$sZmoQ>mBn Ho$ g‘mZ gwá AdñWm Ho$ AmJo

~‹T>Zo H$s Om§M H$s& gwá AdñWm Ho$ Xm¡amZ D$Om© H$s
Amdí`H$VmAm| H$mo nyam H$aZo Ho$ {bE `h ^br ^m§{V
kmV h¡ {H$ ‘mBH$mo~¡ŠQ>r[a`m Ûmam {b{nS> H$s ~y§Xm| Ho$ ê$n
‘| Q´mBE{gbp½bgam°b (Q>rEOr) H$mo ̂ §S>m[aV {H$`m OmVm
h¡& ZmBb aoS>, EH$ bmBnmo{’${bH$ A{^a§OH$ h¡ {Ogo
H$mo{eH$m Ho$ A§Xa CXmgrZ {b{nS> Ho$ O‘md H$mo àH$Q>
H$aZo ‘| Cn`moJ {H$`m OmVm h¡& h‘Zo E‘. ñ‘oJ‘o{Q>g
H$s Rv2989 d¥{Õ à{V~§{YV H$mo{eH$mAm| ‘| Q>rEOr Ho$
Odm~ H$s nw{ï> Ho$ {bE Bg A{^a§OZ à{H«$`m H$m Cn`moJ
{H$`m& O~ h‘Zo ‘r{S>`m ‘| E‘. ñ‘oJ‘o{Q>g pJV2989
H$s J¡a CÔr{nV H$mo{eH$mAm| go E‘. ñ‘oJ‘o{Q>g pJV2989
{^Þ 0.2 à{VeV E{gQ>o‘mBS> H$m Cn`moJ H$aVo hþE
Rv2989 A{^pì`{º$ H$mo CÔr{nV {H$`m, {Og‘| ZmBb aoS>
Ho$ {bE YZmË‘H$ A{^a§OZ Xem©̀ m J`m, {Og‘| {b{nS>
H$s ~y§Xm| H$m O‘md hþAm ({MÌ 2E)& `h ^br ^m§{V
kmV h¡ {H$ A§V:H$mo{eH$s` H$s {b{nS> H$s ~y§Xm| Ho$ O‘md
go H$mo{eH$mAm| Ho$ V¡aVo hþE KZËd  na Aga hmoVm h¡&
{b{nS> H$s ~y§Xm| Ho$ O‘md Ho$ AmJo ~‹T>Zo H$mo g‘PZo Ho$
{bE AbJ AbJ g‘` {~ÝXwAm| na O‘m H$s JB© CÔr{nV
H$mo{eH$mE§ g¨J«h H$s JB© {OÝh| naH$mob S|>{gQ>r J«o{S>E§Q> ‘|

{MÌ 1. HosA, HosA-PHBA Am¡a HosA-DNA- H$s {H«$ñQ>b g̈aMZmE§ (E) HosA {H«$ñQ->b, àmW{‘H$ ê$n go EŠg ao Ûmam
{dd{V©V, gwbPmB© JB© g¨aMZm& (~r) nrEM~rE H$s CnpñW{V ‘| HosA {H«$ñQ->b, gwbPmB© JB© g̈aMZm& (gr) HosA S>mB‘a
g¨aMZm (S>r) HosA S>rEZE H$m°åßboŠg g¨aMZm&
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à^m{OV {H$`m J`m& h‘Zo XoIm {H$, J¡a CÔr{nV
H$mo{eH$mE§ (CÔrnZ Ho$ 0 KÊQ>o na) V¡aVo hþE KZËd
dmbo {hñgo H$s Amoa {dñWm{nV hþBª, Omo Q>çy~ Ho$ D$nar
MaU ‘| Wm ({MÌ 2~r)& CÔr{nV H$mo{eH$mAm| Ho$ ~¢S>
Zo {dñWmnZ H$s ‘mÌm CÔrnZ Ho$ ~mX n[an¹$Z Ad{Y
‘| ~‹T>Zo Ho$ gmW hþB©, {Og‘| {b{nS> H$s ~y§Xm| Ho$ O‘md
‘| EH$ d¥{Õ Xem©B© JB©& ̀ o ~Xbmd h‘mao Bg {ZîH$f© Ho$
AZ wê $n h ¢
{H$ Rv2989 A{^ì`{º$ Ho$ CÔrnZ go {b{nS> Ho$ O‘md
‘| bJmVma ~Xbmd AmVo h¢, {OgHo$ n[aUm‘ñdê$n
gwá {deofVmAm| dmbr H$mo{eH$mAm| H$m à{VeV ~‹T>
OmVm h¡&

n[a¶moOZm 3 : E‘. Q>çy~aHw$bmo{gg go FadR O¡go
àmoQ>rZm| H$s {deofVm Am¡a H$m`m©Ë‘H$ AÜ``Z
$Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE
H$m¶© H$m gmam§e (31 ‘mM©, 2016 VH$)
FadR àmoQ>rZm| Ûmam H$mo{eH$s` eara {H«$`mË‘`H$ {dkmZ
Am¡a amoJOZH$Vm ‘| C„oIZr` ̂ y{‘H$mE§§ {Z^mZm Xem©̀ m
J`m h¡& E‘. Q>çy~aHw$bmo{gg OrZmo‘ Ûmam FadR n[adma
Ho$ nm§M àmoQ>rZm| (Rv0043c, Rv0165, Rv0494, Rv0586

Am¡a Rv3060c) H$mo EZH$moS> {H$`m OmVm h¡& h‘Zo h‘
Rv0494 Am¡a Rv0586 Ho$ ~§YZ ñWbm| H$mo nhMmZm Am¡a

{b{nS> à{V{H«$`merb Am¡a ŷIo ahZo na CÔrnZ `mo½`
Rv0494  H$mo ñd: {d{Z`m‘H$ Ho$ ê$n ‘| AmJo bmjUrH¥$V
{H$`m&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017)

dV©‘mZ AÜ``Z ‘|, h‘Zo Rv3060c H$m bmjUrH$aU
{H$`m J`m h¡, Omo Bg {bE {XbMñnr h¡ {H$ `h FadR
àmoQ>rZ n[adma Ho$ ~rM EH$ Agm‘mÝ`  gmBO (54kDa)
h¡& h‘Zo Rv3060c H$mo EH$ ñd: {d{Z`m‘H$ Ho$ ê$n ‘|
A{^kmV {H$`m h¡ Omo AÝ`$ E’$ES>rAma àmoQ>rZm| Ho$
g‘mZ h¡ ({MÌ 3E)& h‘Zo nwZ: Amg nmg ‘m¡OyX n‹S>mogr
OrZm| ‘| BgH$s {d{Z`m‘H$ ^y{‘H$m H$mo Om§Mm h¡&
{d{Z`m‘H$ J{V{d{Y Ho$ narjU Ho$ {bE, bú` OrZm|
H$s 300 ~rnr AnñQ´r‘ H$mo àd{Y©V {H$`m J`m Am¡a
pEJ414 [anmoQ>©a dmhH$ ‘| Bgo ŠbmoZ {H$`m J`m& ~rQ>m-
J¡boŠQ>mogmBS>og Am‘mnZ H$m Cn`moJ H$aVo hþE E‘.
ñ‘oJ‘o{Q>g ‘| EŠQ>m°{nH$ ê$n go A{V A{^ì`º$ Rv3060c
bú` OrZ A{^ì`{º$ H$s CnpñW{V Am¡a AZwnpñW{V ‘|
‘yë`m§H$Z {H$`m J`m& g^r Amg nmg Ho$ OrZm| Ho$ ~rM
ligB Am¡a fadE22  H$mo F$UmË‘H$ ê$n go Rv3060c Ûmam
{d{Z`{‘V {H$`m J`m ({MÌ 3 ~r Am¡a 3gr)& OrZ ligB
Ûmam EH$ g¨̂ m{dV EQ>rnr Am{lV S>rEZE bmBJog H$mo

{MÌ 2.  E‘. ñ‘oJ‘o{Q>g H$mo{eH$mAm| ‘| {b{nS> H$s ~y§Xm| Ho$ Vm¡a na Q>rEOr Ho$ O‘md ‘| Rv2989 n[aUm‘ H$s
EŠQ>m°{nH$ A{^ì`{º$& (E) Rv2989 H$s A{^ì`{º$ H$m n[aUm‘ CÔr{nV H$mo{eH$m ‘| ZmBb aoS> Ho$ {bE YZmË‘H$ A{^a§OZ
hmoVm h¡& BZ H$mo{eH$mAm| H$mo ZmBb aoS> (CXmgrZ {b{nS> ñQoZ) Ho$ gmW A{^a§{OV {H$`m J`m Am¡a g^r Z‘yZm| Ho$ {bE EH$ g‘mZ
boOa Vrd«Vm na H§$’$moH$b boOa ñH¡$qZJ ‘mBH«$moñH$monr (Orgg EbEgE‘ 700) Ho$ ZrMo Om§M H$s JB©& (~r) Rv2989 H$s
A{^ì`{º$ Ho$ gmW E‘. ñ‘oJ‘o{Q>g acep-Rv2989 H$mo{eH$mAm| Ho$ V¡aZo dmbo KZËd ‘| H$‘r& naH$mob J«o{S>E§Q> 1.0925 J«m‘ /
{‘.br. Ho$ KZËd Ho$ gmW ewê$AmVr Kmob go g|Q´râ`yJoeZ Ûmam AnZo Amn ~ZmE JE Wo& Q>çy~ na Xr JB© g¨»`m Rv2989 àoaU Ho$
~mX H$mo{eH$mAm| H$m g¨J«h g‘` ~VmVr h¡&
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EZH$moS> {H$`m OmVm h¡ Am¡a fadE22 EH$ g¨̂ m{dV
E{gb - grAmoE S>rhmBS´mo{OZog h¡& FadR n[adma Ho$
AÝ`  àmoQ>rZm| (Rv0165, Rv0494  Am¡a Rv0586) H$mo
F$UmË‘H$ H§$Q´mob Ho$ ê$n ‘| {b`m J`m Am¡a Bg‘| ligB
Am¡a fadE22 A{^ì`{º$ na H$moB© à^md Zht Xem©̀ m
J`m&

n[a¶moOZm 4 :$h§qQ>JQ>Z A§V: A§V:{H«$`mË‘H$ àmoQ>rZ
H o $ (EMdm`nrH o $) na H$m`m ©Ë‘H$
AÜ``Z
$Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE
H$m¶© H$m gmam§e (31 ‘mM©, 2016 VH$)
nhbo h‘Zo {dfmbw EJ«rJoqQ>J àmoQ>rZ, Aë’$m qgÝ ỳpŠbZ
A53T Am¡a SOD1-G93A O¡go h§qQ>JQ>Z Ho$ EH$ g|ga Am¡a
d¡{œH$ {d{Z`m‘H$ Ho$ ê$n ‘| h§qQ>JQ>Z A§V:{H«$`mË‘H$
àmoQ>rZ Ho$ (EMdm`nrHo$) H$m bmjUrH$aU {H$`m& h‘Zo
'EZwbmogmo‘' Zm‘H$ EMdm`nrHo$ Ho$ EH$ AZmoIo ‘¡H«$mo
‘m°brŠ ỳba H$m°åßboŠg  H$mo A{^kmV {H$`m h¡ Omo AÝ`
{dfmbw EJ«rJoQ> H$mo AbJ H$aVm h¡& EMdm`nrHo$ H$s
{à`moZ O¡gr {deofVmE§ Bgo AbJ H$aZo H$s à{H«$`m H$s
‘Ü¶ñWVm H$aVr h¢& EMdm`nrHo$ H$s {nKbr hþB© ½bmoã ỳ$b
AdñWm Ho$ n[aUm‘ ñdê$n `h Cƒ Amo{bJmo‘oamBOoeZ
go JwOaVm h¡, {Oggo g‘wƒ`Z H$m àH$ma EÝ ỳba go
~Xb H$a E‘m°’©$g hmo OmVm h¡& O~{H$ ỳ~rE S>mo‘oZ go
Ow‹S> o hmBS´mo’$mo{~H$ {hñgo EMdm`nrHo$ ‘| E§Jwba
Amo{bJmo‘oamBOoeZ CËnÞ H$aVo h¢, Aën O{Q>bVm joÌ

(EbgrAma) go EÝ ỳba Amo{bJmo‘a H$m ~Xbmd Amdoe
A§V:{H«$`m VWm h¡{bŠg go Ow‹S>o n¡M Ho$ {JaZo go E‘m°’©$g
EJ«rJoQ> ‘| hmo OmVm h¡& EMdm`nrHo$ Ho$ Ag¨a{MV EZ
’o$‘ab {hñgo ‘| F$UmË‘H$ Amdoe go ̂ anya n¡M hmoVm h¡
Omo dmng A§V:{H«$`m H$aVm h¡ VWm EbgrAma H$mo gwajm
XoVm h¡ Ed§ eara {H«$`mË‘H$ n[apñW{V`m| Ho$ VhV Ow‹S>md
H$s amoH$Wm‘ H$aVm h¡& EMdm`nrHo$ {g¹o$ñQ>a {dfmbw Z
Ho$db Amng ‘| Ow‹S>Vm ~pëH$ `h BZ àmoQ>rZm| Ho$ Hw$b
^ma H$mo ^r H$‘ H$a XoVm h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017),
Bg df© h‘Zo Cg à{H«$`m H$mo g‘Pm h¡ {Oggo EMdm`nrHo$
Ûmam EÝ ỳbmog‘ ßboQ>’$m°‘© na {dfmbw EJ«rJoQ> H$‘ {H$E
OmVo h¢& EMdm`nrHo$ Ûmam EH$ AZmoIo àmoQ>rZ g‘memoYZ
‘mJ© H$mo ~‹T>m`m OmVm h¡ - ZoS>rboeZ Am{lV Am°Q>mo’¡$Jr'&
Am°Q>mo’¡$Jmogmo‘ H$m°åßboŠg {Z‘m©U ‘| EMdm`nrHo$ H$s
ñHo$’$mopëS§>J ̂ y{‘H$m H$m nVm bJmVo g‘` h‘Zo Z¡S>rboeZ
na AmYm[aV EJ«rJoQ> H$s Am°Q>mo’¡$OrH$s ZB© KQ>Zm H$mo
A{^kmV {H$`m& h§qQ>J{Q>Z (EMQ>rQ>r) EŠgm°Z 1 Ho$ EZ
Q>{‘©Zb {hñgo ‘| VrZm| bmB{gZ Adeofm| (Omo h¢ K6, K9
Am¡a K15) na nm°brZoS>rboQ> hmo gH$Vo h¢ ({MÌ 4)&
nm°br Z¡S>rboQ> {H$E JE h§qQ>J{Q>Z go Ho$db àmo{Q>`mogmo{‘H$
‘mJ© Ûmam {dI§S>Z {H$`m OmVm gH$Vm h¡, {XbMñn `h
h¡ {H$ h‘| `h nVm bJm h¡ {H$ BÝh| Am°Q>mo’o${OH$ ‘mJ©
Ûmam ̂ r {dI§{S>V {H$`m Om gH$Vm h¡& h§qQ>J{Q>Z nm°br-

{MÌ 3. Rv3060c H$s EŠQ>m°{nH$ A{^ì`{º$ Ûmam BgHo$ AnZo à‘moQ>a ligB Am¡a fadE22 H$m {Z`‘Z {H$`m OmVm h¡& (E)
EŠQm°{nH$ ê$n go A{^ì`º$ FadR àmoQ>rZm| H$s CnpñW{V VWm AZwnpñW{V ‘| Rv3060c à‘moQ>a H$s ~rQ>m JoboŠQ>mogmBS>og J{V{d{Y&
Ho$db Rv3060c Ûmam bJ^J 3 JwZm VH$ Rv3060c à‘moQ>a H$s A{^ì¶[º$ H$mo H$‘ {H$`m J`m& (~r) EŠQ>m°Q>{nH$ ê$n go A{V
A{^ì`º$ FadR àmoQ>rZm| H$s CnpñW{V VWm AZwnpñW{V ‘| ligB à‘moQ>a H$s ~rQ>m JoboŠQ>mogmBS>og J{V{d{Y& Ho$db Rv3060c Ûmam
bJ^J 2 JwZm VH$ ligB  à‘moQ>a H$s A{^ì`{º$ H$mo H$‘ {H$`m J`m& (gr) EŠQ>m°[nH$ ê$n go A{V A{^ì`º$& FadR àmoQ>rZm| H$s
CnpñW{V VWm AZwnpñW{V ‘| fadE22 à‘moQ>a H$s ~rQ>m JoboŠQ>mogmBS>og J{V{d{Y& Ho$db Rv3060c Ûmam bJ^J 2 JwZm VH$ ligB
à‘moQ>a H$s A{^ì`{º$ H$mo H$‘ {H$`m J`m&
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{MÌ 4. h§qQ>J{Q>Z AbJ-AbJ bmB{gZ Adeofm| ‘| nm°br-Z¡S>rbo{Q>S> h¡& (E) EH$ à{Vajm AdjonU Am¡a à{Vajm ãbm°qQ>J
à`moJ ‘| Xem©`m J`m {H$ h§qQ>JQ>Z A§VOm©V Am¡a A{V A{^ì`º$ Nedd8 pñW{V`m| ‘| nm°br Z¡S>rboQ> hmoVm h¡& (~r) à{Vajm
ãbm°qQ>J Ho$ EH$ à`moJ ‘| Z¡S>rboeZ go h§qQ>JQ>Z H$m {dI§S>Z Am¡a H$‘r hmo gH$Vo h¢²& (gr) EH$ à{Vajm ãbm°qQ>J à`moJ ‘|
Xem©¶m J`m {H$ Z¡S>rboeZ Ûmam àmo{Q>`mogmo‘b Am¡a Zm°Z àmo{Q>`mogmo‘b XmoZm| ‘mJm] go h§qQ>J{Q>Z ‘| H$‘r AmVr h¡& (S>r) EH$
à{Vajr ãbm°qQ>J à`moJ ‘| Xem©`m J`m {H$ nm°brZ¡S>rbo{Q>S> h§qQ>JQ>Z g¨^dV: Am°Q>mo’¡$Or Ho$ ‘mÜ¶‘ go àmo{Q>`mogmo‘ H$s
g¨X{‘V n[apñW{V`m| ‘| ^r {dI§{S>V hmo OmVm h¡& (B©) EH$ à{Vajm ãbm°qQ>J à`moJ ‘| àmo{Q>`mogmo‘b Ûmam g¨X{‘V n[apñW{V`m|
‘| Z¡S>rbo{Q>S> h§qQ>JQ>Z H$m Q>oånmoab AnM`Z Xem©`m J`m& (E’$) EH$ à{Vajm ãbm°qQ>J à`moJ ‘| Xem©`m J`m {H$ h§qQ>J{Q>Z
bmB{gZ 6, 9 Am¡a / `m 15 Adeofm| ‘| Z¡S>rboQ> hmo gH$Vm h¡& (Or) EH$ à{VXr{áerb gyú‘Xeu à`moJ ‘| h§qQ>JQ>Z Ho$ gmW
Nedd8  H$m gh ñWmZrH$aU Am¡a BgHo$ {d{^Þ bmB{gZ CËn[adVu Xem©E JE& (EM) h§qQ>J{Q>Z EJ«rJoQ> Am¡a Nedd8
{df‘ qbH$ h§qQ>J{Q>Z Ho$ ñH¢$qZJ BboŠQ´m°Z ‘mBH«$moJ«m’$& (AmB©) {d{^Þ Nedd8 A{^ì`º n[apñW{V`m| ‘| h§qQ>J{Q>Z EJ«rJoQ>
H$s ‘mÌmË‘H$ g¨»`m &

Z¡S>rboeZ Ûmam Ebgr3 ê$nm§VaU Xem©̀ m J`m h¡ Am¡a
~¢pŠbZ-1 A{^ì`{º$ ‘| d¥{Õ hmoVr h¡ Omo Am°Q>mo’o${OH$
àoaU H$s {deofVm h¡& nm°brZo{S>boQ> {H$E JE h§qQ>J{Q>Z
‘| ^r {d{eï> gh ñWmZrH$aU Ho$ gmW Am°Q>mo’¡$Or ‘mH©$a
O¡go  LC3, ATG5, ATG12, Am¡a ATG16L1 Xem©E JE&
nm°br-Z¡S>rboeZ ‘| Ho$48 qbHo$O go àmo{Q>`mogmo‘b {dI§S>Z
hmoVm h¡, {’$a ^r nm°brZ¡S>rboQ> {H$E JE h§qQ>J{Q>Z go
Ho$60 qbHo$O H$s Am°Q>mo’¡$Or hmoVr h¡& O~{H$, h§qQ>JQ>Z
H$mo Ho$27 go Ow‹S>o Nedd8 Ûmam ̂ r Z¡S>rboQ> {H$`m Om gH$Vm
h¡& Htt-K6 Adeof H$mo Ho$48 go Ow‹S>o Z¡S>rboeZ Ho$ {bE
A§{H$V {H$`m J`m h¡ Am¡a Htt-K15 ^r Ho$60 go Ow‹S>o
Z¡S>rboeZ Ho$ AYrZ h¡& {ZîH$f© ‘|, h‘mao AÜ``Z ‘|
nm°br Z¡S>rboeZ na AmYm[aV Am°Q>mo’¡$Or Ûmam h§qQ>JQ>Z
EJ«rJoQ> H$m EH$ ~hþV Z`m ‘mJ© àH$Q> hþAm h¡&
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CÔoí¶
Bg à¶moJembm H$m ‘w»¶ CÔoí¶ Bg ~mV H$mo g‘PZm h¡
{H$ EH$ Ord Ho$ Ho$ÝÐr¶ V§{ÌH$m V§Ì (grEZEg) Ho$
{dH$mg ‘| V§{ÌH$ àOZH$ H$mo{eH$mE§ AnZr pñW{VH$
nhMmZ H¡$ñmo àmá H$aVr h¢ Am¡a ¶h grEZEg Am¡a CZgo
g§~§{YV g§»¶mAm| ‘| nmB© OmZo dmbr H$mo{eH$m {H$ñ‘m| H$mo
CËnÞ H$aZo ‘| H¡$go n[aUV hmoVr h¡ (O¡gm {H$ {MÌ 1
‘| Xem©¶m J¶m h¡)& {dH$mg Ho$ Xm¡amZ, grEZEg Ho$ Enr
Aj Ho$ Ama-nma EMAmoE³g n[adma Ho$ AZwboIZ H$maH$
BZ {deofVmAm| Ho$ {ZînmXZ Ho$ gmW E§Q>r[a¶a-nm°ñQ>r[a¶a

(Enr)$& S´mogmo{’$bm Ho$ grEZEg ‘| Xmo Am°pßQ>H$ qnS>,
‘pñVîH$ Am¡a d|Q´b Zd© H$m°S>© (drEZgr) em{‘b hmoVo
h¢& hm°Šg OrZ H$s ̂ y{‘H$m H$m AmpÊdH$ AmYma grEZEg
Ho$ drEZgr Ho$ n¡Q>Z© ‘| AÀN>r Vah ImoOm Zht J`m h¡&
h‘mar à¶moJembm ‘|, S´>m°gmo{’$bm ‘obmZmoJoñQ>a H$mo BZ
n[aKQ>ZmAm| H$mo g‘PZo Ho$ {bE ‘w»¶ ê$n go {dH$mg H$s
Ama§{^H$ «̂yUr¶ Ed§ {db§{~V qS>^H$s¶ AdñWmAm| na
Ü¶mZ Ho$pÝÐV H$aVo hþE, BgHo$ AmpÊdH$ AmYma H$mo
g‘PZm MmhVo h¢& ¶hm§ VH$, h‘mar à¶moJembm Ho$ Hw$N>
{Z{X©ï> bú¶ {ZåZ àH$ma h¢ :

{MÌ 1. E[å~«¶mo{ZH$ Nbs hoVw nwamoJm‘r H$mo{eH$mE§ g‘H$j H$mo{eH$mAm| Ho$ ê$n ‘| ewê$AmV H$aVr h¢ Am¡a Hox OrZ
A{^ì¶{º$ ×mam AnZr {d{eï> ñWm{ZH$ Nbs nhMmZ H$mo àmá H$aVr h¢& ¶h {d{eï$ nhMmZ H$o ê$n ‘| àX{e©V hmoVr h¡ Am¡a
BgHo$ ×mam Enr Ep³gg na BZ H$mo{eH$mAm| Ho$ àmoX²^dZ Am¡a {d^oXZ àmo’$mBb H$m {ZYm©aU H$aVr h¡&> bmd©b ñQ>oO ‘| djr¶
Am¡a CXar¶ EZ~rEg H$s g¨»¶m Am¡a àMwamoØdZ àmo’$mBb {^ÝZ hmoVm h¡, O¡gm {H$ Xem©¶m J¶m h¡& djr¶ EZ~rEg H$mo{eH$m
MH«$ {ZH$mgr Ûmam àMwamoØdZ H$mo amoH$Vm h¡ O~{H$ djr¶ EZ~rEg (XmoZm| qbJm| ‘|) Am¡a Q>{‘©Zb EZ~rEg (‘{hbmAm| ‘|
Q>rEZ~r) Enm°ßQ>m°{gg Ho$ n[aUm‘ñdê$n ‘¥V hmo OmVo h¢, bo{H$Z nwéfm| ‘| Q>rEZ~rEg {dI§{S>V hmoVo ahVo h¢ Am¡a Ý¶yamoZ H$s
g¨»¶m ‘| ~‹T>moÎmar H$aVo h¢, O¡gm {H$ Xem©¶m J¶m h¡&

S´>m°gmo{’$bm V§[ÌH$m {dH$mg à¶moJembm
S´>m°gmo{’$bm ‘obmZoJoñQ>a H$mo à¶moJ ‘| bmVo hþE V§{ÌH$m V§Ì H$s A{^aMZm Am¡a {dH$mg H$mo g‘>PZm

g¨H$m¶ amo{hV Omoer ñQ>m’$ d¡km{ZH dobH$‘ Q´>ñQ> - S>r~rQ>r
     B§{S>¶m EbmB§g B§Q>a‘r{S>EQ> AÜ¶oVm

nrEMS>r N>mÌ [aem I§S>obdmb     d[aîR> AZwg¨YmZ AÜ¶oVm
Zohm Kmof      d[aîR AZwg¨YmZ AÜ¶oVm
a{d a§OZ      d[aîR> AZwg¨YmZ AÜ¶oVm
apí‘ {gnmZr      d[aîR AZwg¨YmZ AÜ¶oVm
Am{g’$ Ah‘X ~³er      H${ZîR> AZwg¨YmZ AÜ¶oVm

AÝ` gXñ¶ nr. H$ë¶mUr      VH$ZrH$s A{YH$mar (OwbmB© 2016 VH$)
M§Ð eoIa qgh      VH$ZrH$s ghm¶H (AJñV 2016 go)
{~O¶mbú‘r ñdoZ      n[a¶moOZm ghm¶H (OZdar 2017 go)
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1. qS>^H$s¶ grEZEg A{^aMZ ‘| EMAmoE³g OrZ
EãS>mo{‘Zb-E (Abd-A) Ho$ AmpÊdH$ H$m¶© H$mo
g‘PZm$
S´>m°gmo{’$bm Ho$ qS>^H$s¶ grEZEg Ho$ CXar¶ joÌ ‘|
V§{ÌH$mH$mo{eH$mAm| H$s g§»¶m CgHo$ djr¶ ^mJ H$s
VwbZm ‘| H$m’$s H$‘ hmoVr h¡& EMAmoE³g OrZ
Abd-A H$s V§{ÌH$m àOZH$ H$mo{eH$mAm| Ho$ ¶moOZm~Õ
MaU (Enm°ßQ>m°{gg) H$m H$maU ‘mZm OmVm h¡ (Bgo
V§{ÌH$moaH$ - EZ~rEg ̂ r H$hm OmVm h¡) Am¡a Bgr

2. Epå~«¶mo{ZH$ g~Bgmo’o$Jb J¢J{b¶m Ho$ n¡Q>Z©
{Z‘m©U ‘| hm°Šg OrZ {S>’$måS>© (Dfd) H$s
^y{‘H$m H$mo g‘PZm
hm°Šg OrÝg {dH$mg Ho$ E[å~«¶mo{ZH$ MaUm| ‘|
grEZEg (Ý¶yab àmoOo{ZQ>a goëg) ‘| A{^ì¶ŠV
hmoVr h¡ (O¡gm {MÌ 1 ‘| Xem©¶m J¶m h¡) bo{H$Z
E[å~«¶mo{ZH$ V§{ÌH$m àUmbr ‘| CZH$s A{^ì¶{º$
Ho$ n¡Q>Z© ghr àH$ma go g‘P ‘| H¡$go Zht AmVo&
{S>’$måS>© (Dfd) E[å~«‘mo{ZH$ Am¡a bmadm grEZEg

H$maU go grEZEg Ho$ CXar¶ joÌ V§{ÌH$mH$mo{eH$mAm|
H$s ¶m gr{‘V hmo OmVr h¡& Enm°ßQ>m°{gg H$mo [anrQ>a,
EMAmB©S>r Am¡a OrAmaAmB©EZ (AmaEMOr) OrZ
n[adma Ho$ g{H«$¶U Ho$ {bE ‘mpÜ¶V ‘mZm OmVm h¡&
Abd-A go EZ~r Enm°ßQ>m°{gg H¡$go hmoVm h¡, Bg
g¨~§Y ‘| AmpÊdH$ ã`moao H$s OmZH$mar Zht h¡& Bg
Enm°ßQ>m°{gg Ho$ {Z §̀ÌU ‘| AmZwdm§{eH$ gmú` Ho$
AZwgma Abd-A Ho$ gmW-gmW ho{bŠg-byn ho{bŠg
Q́m§g{H«$ßeZ ’¡$ŠQ>a J«oZrhoS> (OrAmaEM) H$s ̂ r ̂ y{‘H$m
h¡& Bg n[a`moOZm H$m àmW{‘H$ CÔoí` Bg qbH$ Ho$
AmpÊdH$ AmYma H$s {deofVmAm| H$mo ~VmZm h¡& ̀ hr
Zht, My§{H$ EZ~r Enm°ßQ>m°{gg ‘| OrAmaEM ̂ r em{‘b
h¡ Am¡a ̀ h Bg Enm°ßQ>m°{gg Ho$ Ý ỳamoZb àmoOoZr [a’«¡$ŠQ>ar
‘| A{^ì`ŠV Zht hmoVm h¡, AV:, BZ H$mo{eH$mAm| ‘|
OrAmaEM {d{Z`‘Z H$mo n[a^m{fV H$aZm ̂ r é{MH$a
h¡ Omo {H$ EZ~rEg ‘| OrAmaEM H$mo ‘Am°’$’Am¡a
EZ~rEg H$s Ý ỳab àmoOoZr ‘| ‘Am°’$’ aIVm h¡&

Ho$ g~Bgmo’o$Jb J¢J{bAmoZ (EgB©Or) Ho$ ‘¡³grbar
(Mx) Am¡a ‘|S>r~wba (Mn) I§S>m| H$s H$mo{eH$mAm|
‘| A{^ì¶ŠV hmoVm h¡ ([MÌ 2)& ¶h n[a¶moOZm
Bg joÌ ‘| Dfd  n¡Q>Z© grEZEg H$mo g‘PZo na
H|${ÐV h¡& h‘ «̂yU EgB©Or {hñgo ‘| Dfd Ho$$ñd
{Z¶‘Z H$mo AÜ¶¶Z H$aVo h¢ Am¡a grEZEg n¡Q>{ZªJ
‘| BgH$s ̂ y{‘H$m g‘PZo Ho$ {bE bmadm Ho$ EgB©Or
‘| S>rE’$S>r H$s ŷ{‘H$m H$m nVm bJmVo h¢& nhbo
dmbo Dfd (NAE3.2) Ho$ {bE 3.2 Ho$~r b§~o ñd-
{d{Z¶m‘H$ grEZEg {d{eîQ> d¥{ÕH$Vm© (EZhm§ga)
Ho$ Cn¶moJ go {H$¶m Om ahm h¡, Omo {H$ {dH${gV hmo
aho E[å~«¶mo{ZH$ grEZEg ‘| Dfd OrZ H$s A{^ì¶{º$
H$s nwZamd¥{Îm H$aVm h¡ Am¡a bmadm Ho$ MaUm| ‘|
Dfd  ‘mpÜ¶V ‘| EZ~r Ho$ g§X ©̂ ‘| Xÿgao H$s Om H$s
Om§M H$s Om ahr h¡&

3. Q>{‘©Zb grEZEg n¡Q>Z© {Z‘m©U ‘| EãS>mo{‘Zb-
~r (Abd-B) Am¡a S>~b goŠg (Dsx) H$s
^y{‘H$m H$s Om§M H$aZm

{MÌ 2. bmadm Ho$ grEZEg Ho$ g~ Bgmo’o${O¶b J¢J{b¶m (EgB©Or) Ho$ Dfd ì¶º$ H$aZo dmbo {hñgo& Bg {hñgo ‘|
EZ~r Ho$ nm§M Omoo‹S>o nmE OmVo h¢, Xmo Omo‹S>m| ‘§o Dfd  ‘mpÜ¶V Enm°ßQ>m°{gg hmoVm h¡, O¡gm {H$ Eb2 go Eb3 MaU na bmadm
Ho$ AmJo ~T>Zo na hmoVm h¡& Bg Enm°ßQ>m°{gg H$m AmpÊdH$ AmYma ñnîQ> ê$n go g‘Pm Zht J¶m h¡&
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drEZgr Ho$ Q>{‘©Zb {hñgo ‘| Abd-B A{^ì`ŠV h¡&
grEZgr Ho$ Bg {hñgo> ‘| 12 pNbs hmoVo h¢ {Og‘| go
{dH$mg Ho$ L3 ‘Ü` MaU na Za Am¡a ‘mXm XmoZm| ‘|
8 H$m {dH$mg éH$ OmVm h¡& eof 4 Nbs {OÝh| h‘
Q>{‘©Zb NBs (tNbs) H$hVo h¢, Omo AZwboIZ H$maH$
XmoZm| qbJm| (Dsx) H$s A{^ì¶{º$ H$aVm h¡& ̀ o Dsx+
tNBs bmadm Ho$ Ama§{^H$ MaU ‘| ‘mXm Ordm| ‘| ZîQ>
hmo OmVo h¢ Am¡a Za ‘| bmadm Ho$ A§{V‘ MaU VH$
{d^mOZ Omar aIVo h¢, {Oggo Za {d{eîQ> Ý ỳam°Z
~ZVo h¢& S>rEgEŠg g~go S>mCZ ñQ´r‘ gXñ` h¡ Omo
qbJ {d{eîQ> Ho$ H«$‘ ‘| hmoVr h¡ Am¡a Bg‘| Za VWm
‘mXm {d{eîQ> AmBgmo’$m°‘© hmoVo h¢& H$m ©̀ Ho$ Bg ̂ mJ
H$s g̈H$ënZm ̀ h h¡ {H$ Abd-B Am¡a Dsx BZ Q>rEZ~r
Ho$ qbJ {d{eï àdY©Z Am¡a Enm°ßQ>m°{Q>H$ ‘| EH$
ŷ{‘H$m {Z^mVo h¢& ̀ Ú{n Śm°gmo{’$bm OoZmBQ>b {S>ñŠg

H$s d¥{Õ Am¡a {d ôXZ ‘| goŠg {ZYm©aU nXmZwH«$‘
Am¡a hm°Šg OrZ Abd-B H$s ŷ{‘H$m gw{Z{üV h¡
VWm{n Bg ~mao ‘| H$‘ hr OmZH$mar h¡, {H$ goŠg
{ZYm©aU nXmZwH«$‘ Am¡a Abd-B bmd©b drEZgr ‘|
H$mo{eH$m àMwamoØdZ Am¡a Q>{‘©Zb EZ~rEg (tNbs)
Ho$ CÎmaOr{dVm g¨~§Yr ì`dhma Ho$ gmW {H$g àH$ma
go Ow‹S>m hþAm h¡& S>~b-goŠg (Dsx) goŠg {ZYm©aU
nXmZwH«$‘ H$m g~go AZwàdmhr Q́m§g{H«$ßeZ H$maH$ h¡&
‘¢ BZ H$mo{eH$mAm| Ho$ qbJ {d{eîQ> àMwamoØdZ ‘|
Abd-B Am¡a S>rEgEŠg Ho$ ~rM nañna {H«$`m H$s
Om§M H$aZm MmhVm h§y& h‘mam Ame¶ $O|S>a {d{eîQ>
àdY©Z Am¡a BZ H$mo{eH$mAm| Ho$ Eßnm°ßQ>m°{gg ‘| Am¡a
Abd-B Am¡a Dsx Ho$ ~rM A§V:{H«$¶m H$m narjU
H$aZm h¡&

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E
JE H$m¶© H$m gmam§e (31 ‘mM©, 2016 VH$)

1. bmd©b grEZEg n¡Q>Z©{Z‘m©U ‘| hm°Šg OrZ
E~rS>r-E Ho$ AmpÊdH$ H$m`© H$mo g‘PZm&
23 Ho$~r OrZmo{‘H$ joÌ Ho$ A§Xa {Z{hV EZ~rEg Ho$
Enm°ßQ>m{Q> OrZm| H$m AmaEMOr n[adma g{H«$¶V Ho$
{bE g§JV EZhm§ga h¡, {Ogo EZ~rAmaAma-Ý¶yamoãbmñQ>
aoJwboQ>ar joÌ H$hVo h¢& EZ~rAmaAma H$mo nm§M
AmodabooqnJ OrZmo{‘H$ à^mOm| (6-10 Ho$~r Ho$) ‘|
~m§Q>m J¶m& BZ OrZmo{‘H$ à^mOm| H$mo nmaOrZr bmBZm|
‘| ~Xbm J¶m VWm$$ boQ> WS>© BÝñQ>ma bmd©b

(EbEb3) ‘pñVîH$ ‘| EZ~r {d{eîQ> boH$OoS>
[anmoQ>©a H$s A{^ì`{º$ hoVw CZH$s j‘Vm Ho$ g¨~§Y ‘|
Om§M H$s Om ahr h¡& nmaOrZr bmBZ {díbofU H$mo
Xmo 8Ho$~r à^mOm| (NBRRF3 Am¡a F4) Ho$ 3Ho$~r
A{Vì`m{á {hñgm| ‘| g̈JV EZ~rAmaAma H$s EZhm§ga
- EbEgr OoS> bmBZm| Ho$ {dûcofU Ho$ ~mX g^r
nm§M EZhm§ga H$mo MwZm& h‘Zo Bg A{V ì`már joÌ
go EH$ N>moQ>o 2 Ho$~r EZhm§ga EbEgr OoS> bmBZm| H$mo
CËnÞ {H$`m Am¡a nm`m {H$ `h bmadm Ho$ H|$Ðr`
V§{ÌH$m V§Ì Ho$ EãS>mo{‘Zb VWm Q>{‘©Zb {hñgm| ‘|
nrEZ~r ‘| A{^ì`º$ hmoVm h¡&
h‘Zo AmZwd§{eH$ ê$n go EZ~rAmaAma go N>moQ>m {dbmonZ
(NBRR-22) V¡̀ ma H$aZo Ho$ {bE EH$ Q´m§gnmogmoZ
S>mbH$a EnmoßQ>moR{Q>H$ EZhm§ga H$mo AbJ {H$`m&
nhbo go NBRR Ho$ {dbmonZ Ho$ gmW Q́>m§ghoQamoOmBJmo{Q>H$
{‘lU ‘| Bg {dbmonZ go$ LL3 MaU ‘| CNS Ho$
CXar¶ joÌ ‘| E³Q>mo{nH$ Nbs hmoVm h¡ O~{H$ Bg
^mJ ‘| g^r  Nbs  H$m gm‘mÝ¶V¶m Enm°ßQ>m°{gg hmoVm
h¡& nrgrAma ‘mZ{MÌU go g¨Ho$V {‘bm {H$ g¨JV
Enm°ßQ>m°{Q>H$ EZhm§ga H$mo em{‘b H$aZo dmbo
EZ~rAmaAma Ho$ 14.5kb {hñgo ‘| em{‘b h¢, {OÝh|
Bg ‘m‘bo ‘| {dbmon {H$`m J`m h¡&
EãS>mo{‘Zb nrEZ~r ‘| 2kb EZhm§ga H$s A{^ì`m{º$
Am¡a Ho$~r {dbmonZ ‘| EŠQ>mo{nH$ nrEZ~r H$s CnpñW{V
go nVm bJVm h¡ {H$ h‘Zo OrZmo‘ Ho$ 23kb NBRR
go 2kb {hñgo VH$ g¨JV Enm°ßQ>m°{Q>H$ EZhm§ga H$mo
MwZm h¡& BgHo$ ~mX B©E‘EgE Ûmam BZ {dQ´mo g¨~§{YV
Q́m§g{H«$ßegZ ’¡$ŠQ>>a ~mB§qS>J hoVw 2kb ̂ mJ ‘| ß ỳQ>o{Q>d
Hox Am¡a OrAmaEM ~mB§qS>J gmBQ²g H$s Om§M H$s
JB©& h‘Zo g{ÞH$Q> Hox Am¡a Grh ~mB§qS>J gmBQ>²g
H$s Om§M H$s Am¡a nm`m {H$ XmoZm| Q´m§g{H«$ße>Z ’¡$ŠQ>a
S>rEZE na ~mB§S> hmoVo h¢²& å ỳQ>|Q> Amo{bJmo {dûcofU
go nVm Mbm {H$ ò ~mB§qS>J {d{eï Wt&
BZ {ddmo E~rS>r-E Am¡a OrAmaEM Ûmam AmaEMOr
OrÝg Ho$ g{H«$¶U H$s Om§M H$m AàË¶j VarH$m
AmaEZE B§Q>a’o$a|g Ûmam pNbs ‘| Abd-A Am¡a Grh
S>mCZ aoJwboeZ Ho$ àË¶wÎma ‘| CXar¶ pNbs ‘| NBRRF3-
lacZ [anmoQ>©a A{^ì¶{º$ H$s Om§M H$aZm Wm& h‘Zo
nm¶m {H$ ES>r~r-E Am¡a OrAmaEM hoVw AmaEZE
B§Q>a’o$a|g Ho$ àË¶wÎma ‘| Or{dV CXar¶ nrEZ~rEg ‘|
NBRRF3-lacZ  bmBZ S>mCZaoJwboQ> hmo JB© Wr& BgHo$
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{dnarV Wmoao{gH$ pNbs Ohm§ na Abd-A H$s
gm‘mÝ¶V¶m A{^ì¶{º$ Zht hmoVr h¡, ‘|  Abd-A
H$s AñWmE{ZH$ A{^ì¶{º$ Ho$ n[aUm‘ ñdê$n Wmoao{gH$
^mJ ‘| ̂ r NBRRF3-lacZ H$s AñWm{ZH$ A{^ì¶{º$
hmoVr h¡ Omo ES>r~r-E Ho$ {bE EÝhm§ga H$s
à{V{H«$¶merbVm H$mo Xem©Vm h¡&

BgHo gmW gmW J«oZrhoS> H$m EH$ 4kb H$m d¥{ÓH$maH$
Omo {H$ CNS ‘| AnZr A{^ì¶{º$ hoVw CÎmaXm¶r h¡,
Am¡a h‘| CNS ‘| J«oZrhoS> H$s A{^ì¶{º$ H$mo ^mJ
VH$ bmZo hoVw g§~§{YV d¥{ÓH$maH$ H$mo H$‘ {H$¶m
J¶m& A^r Bg 1kb ̂ mJ H$m Am¡a {díbofU {H$¶m Om
ahm h¡ Vm{H$ CZ Q´>m§g{H«$ßeZb H$maH$m| H$m nVm
bJm¶m Om gHo$ Omo Nbs ‘| Ý¶yam°Ýg H$s VwbZm ‘|
J«oZrhoS> H$m AbJ àH$ma go {d{Z¶‘Z H$a aho h¢&

2. Epå~«¶m o{ZH$ Am ¡a bmadm g~Bgm o’ o $Jb
J¢J{b¶m (EgB©Or) Ho$ n¡Q>Z© {Z‘m©U ‘| hm°Šg
OrZ {S>’$m°åS>© (S>rE’$S>r) H$s ^y{‘H$m
h‘| nVm bJm h¡ {H$ S>rE’$S>r ñd §̀ AnZo «̂yU g~
Bgmo’o${O`b J¢p½b`m (EgB©Or) Ho$ E‘EZ IÊS> ‘|
{Z`‘Z H$aVm h¡& n[aUm‘ñdê$n h‘Zo Exd eyÝ`
CËn[adVu (exd1) na Ü`mZ aIVo hþE Epå~«̀ mo{ZH$
g~Bgmo’o${J`b J¢J{b`m Ho$ EZ~rEg ‘| Ý ỳab
Am°Q>moaoJwboeZ Am¡a S>rE’$S>r A{^ì`{º$ ‘| Hox gh
H$maH$ Exd H$s ^y{‘H$m H$s Om§M H$s& exd1

hmo‘moOm`Jg CËn[ad{V©¶m| ‘| EZ~rEg ‘| Dfd
A{^ì`{º$ ‘| H$moB© ‘hËdnyU© n[adV©Z Zht {XImB©
{X`m& Eogm Bg{bE h¡ Š`m| {H$ Exd  ‘mV¥d§e go
AmVm h¡& Exd àmoQ>rZ Ho$ ‘mV¥d§e go AmZo H$s g‘ñ`m
H$m g‘mYmZ H$aZo hoVw h‘Zo Hth OrZ Ho$ EH$
‘O~yV hmBnmo‘m’©$ hthP2 H$m {dûcofU H$aZo H$m
{ZU©̀  {b`m& My§{H$ Hth Exd H$m kmV gh`moJr h¡
Am¡a H$mo{eH$m H|$ÐH$ ‘| Bgo bo OmZo ‘| ‘hËdnyU©
ŷ{‘H$m {Z^mVm h¡, h‘Zo Amem H$s {H$ hthP2 H¥$Ë`

a{hV Exd Ho$ gÑe ’$sZmoQ>mBn H$m AZwgaU H$aoJm&
h‘Zo {Og Dfd  A{^ì`{º$ ‘| hth H$s joÌ {d{eï
ŷ{‘H$m XoIr& Mx Nbs ‘| Dfd A{^ì`{º$ nyar Vah

go Jm`~ Wr O~{H$ Mn Nbs ‘| `h A{^ì`{º$
S>mCZaoJwboQ>oS> Wr bo{H$Z BZ H$mo{eH$mAm| H$mo hthP2

CËn[adVu ‘| A^r ^r Dfd  Ho$ H$‘ ñVa XoIo Om
gH$Vo Wo& `h ~VmVm h¡ {H$ Mx Nbs ‘| Dfd
A{^ì`{º$ Ho$ {bE Hth j{V ‘hËdnyU© h¡, bo{H$Z

`h Mn Nbs ‘| Ho$db Dfd àmoQ>rZ Ho$ ñVam| H$mo ~ZmE
aIZo hoVw ‘hËdnyU© h¡& h‘Zo ¶h ̂ r nm¶m {H$ BgH$s
Mn I§S>m| ‘| Dfd  Ý ỳZab Am°Q>moaoJwboeZ ‘| H$moB©
ŷ{‘H$m Zht h¡&

BgHo$ nümV² EMQ>rEM ({Ogo HM-Hth H$hm OmVm
h¡) Ho$ hmo{‘¶moS>mo‘oZ - a{hV (EMS>r - a{hV)
AmBgmo’$m‘© Ho$ à`moJ Xem©Vo h¢ {H$ Epå~«̀ mo{ZH$
ñQ>oMO ‘| Dfd A{^ì`{º$ ñVam| H$mo ~ZmE aIZo Ho$
{bE HM-Hth n`m©á h¡ Am¡a ò à`moJ ~VmVo h¢ {H$
grEZEg ‘| Hth H$s joÌ {d{eï> ŷ{‘H$m Ho$ {bE
Hth H$m EMS>r Amdí òH$ Zht h¡&

My§{H$ ‘|S>r~wba Nbs ‘| Dfd A{^ì`{º$ Ho$ ñVam| Ho$
{Z`§ÌU hoVw hr Exd Am¡a HM-Hth XmoZm| H$s
Amdí`H$Vm hmoVr h¡ Am¡a BZ H$mo{eH$mAm| ‘| Ý ỳab
Am°Q>moaoJwboeZ CZH$s ŷ{‘H$m na {Z ©̂a Zht H$aVm
h¡, Bg{bE h‘Zo ‘hËdnyU© Ý ỳab Am°Q>moaoJwboQ>ar byn
H$mo aoJwboQ> H$aZo hoVw A^r A{^kmV {H$E OmZo dmbo
H$maH$ H$s ̂ y{‘H$m àñVm{dV H$s& Bg H$maH$ / BZ
H$maH$m| H$s nhMmZ Am¡a Nbs VWm ‘|S>r~wba ̂ mJ ‘|
{d ô{XV Ý ỳam|g ‘| BZH$s ŷ{‘H$m Ho$ ~mao ‘| nVm
obJm`m Om ahm h¡&

 3. Q>{‘©Zb grEZEg n¡Q>Z© {Z‘m©U ‘| EãS>mo{‘Zb-
~r (E~rS>r-~r) Am¡a S>~b-goŠg(S>rEgEŠg)
H$s ^y{‘H$m H$s Om§M H$aZm
`h [anm oQ > © {H$`m J`m h¡ {H$ S>rEgEŠg
(S>rEgEŠgE’$) H$m ‘mXm {d{eîQ> AmBgmo’$m°‘© qbJ
{d{eîQ> Q>rEZ~r Ho$ ‘mXm ‘| hmoZo dmbo Enm°ßQ>m°{gg
Ho$ {bE {Oå‘oXma h¡, O~{H$ ò H$mo{eH$mE§ Za ‘|
{d^mOZ Omar aIVr h¡& ‘mXm ‘| Enm°ßQ>m°{gg H$s
AmpÊdH$ à{H«$`m Am¡a DsxM Ûmam Za ‘| Q>rEZ~r Ho$
àdY©Z ‘| Omo ̂ y{‘H$m {Z^mB© OmVr h¡ dh A^r kmV
Zht h¡& BgH$s Om§M ^r H$aZo H$s Oê$aV h¡ {H$
qbJ {d{eîQ> Q>rEZ~r {H$g àH$ma Cgr joÌ ‘| AÝ`
AmR> EZ~r go AbJ h¢, Omo bmadm Ho$ Vrgao MaU
‘| ‘Ü` ‘| {dH$mg amoH$ XoVr h¡&

h‘| nVm bJm {H$ Za Am¡a ‘mXm XmoZm| bmadm Ho$
grEZEg ‘| E~rS>r-~r, OrAmaEM Am¡a S>rEgEŠg
H$s A{^ì`{º$ Q>rEZ~r ‘| hmoVr h¡& My§{H$ OrAmaEM
nhbo hr noQ> dmbo IÊS> ‘| nrEZ~r Ho$ Enm°ßQ>m°{gg
‘| EH$ ŷ{‘H$m {Z^mZo Ho$ {bE OmZm OmVm h¡,
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OrAmaEM CËn[ad{V©̀ m| H$m {díbofU {H$`m J`m,
Am¡a h‘| dÝ` àH$ma H$s VwbZm ‘| ‘mXm bmadm
grEZEg Ho$ E~rS>r-~r {hñgo ‘| EŠQ>mo{nH$ nrEZ~r
{‘bm, Ohm§ g‘mZ MaU na {H$gr nrEZ~r H$s
[anmoQ>© Zht H$s JB© h¡& `h é{MH$a h¡ {H$ BZ‘| go
H$moB© ^r H$mo{eH$mE§ Dsx nm°Or{Q>d Zht Wt Omo {H$
tNbs hoVw EH$ {ZUm©̀ H$ ‘mH©$a h¡& ̀ h Xem©Vm h¡ {H$
‘mXmAm| ‘| tNbs Enm°ßQ>m°{gg Grh na {Z ©̂a Zht
hmoVm h¡&

OrAmaAmB©E‘ CËn[adVu> Omo {H$ (Enm°ßQ>m°{Q>H$ OrÝg
H$s RHG ’¡${‘br H$m gXñ` h¡), Ho$ gmW {dûcofU
go kmV hþAm {H$ ‘mXm bmd©b grEZEg Ho$ Abd-B
^mJ ‘| AñWm{ZH$ pNbs  hmoVo h¢& S>rEgEŠg E§Q>r~m°S>r
Am¡a EZ~r ‘mH©$a S>rnrEZ Ho$ gmW OrAmaAmB©E‘
CËn[ad{V©̀ m| Ho$ à{V A{^a§OZ na& h‘Zo nm`m {H$
‘mXm bmd©b ‘pñVîH$m| ‘| H$moB© ^r AñWm{ZH$ pNbs
Dsx nm°Or{Q>d Zht Wm& `h Xem©Vm h¡ {H$
OrAmaAmB©E‘ H$m tNb Enm°ßQ>m°{gg ‘| ŷ{‘H$m Zht
h¡ Am¡a AñWm {ZH$ Nbs H$s CËn{Îm Epå~«̀ mo{ZH$
hmoVr h¡ Am¡a Hw$N> AÝ¶ RHG n[adma Ho$ gXñ`m| H$s
tNb Enm°ßQ>m°{gg ‘| ŷ{‘H$m hmoVr h¡&

tNbs ‘| Enm°ßQ>m°{Q>H$ OrZ g{H«$`U hoVw EÝhm§ga H$m
nVm bJmZo Ho$ CÔoí`$ go h‘Zo nyd© ‘| C{„pIV 53kb
OrZmo{‘H$ {S>breZ (MM3) H$m {dûcofU {H$`m&
h‘Zo nm`m {H$ Bg {S>breZ hoVw hmo‘moOmBJg bmdm©
Abd-B ^mJ ‘| AñWm{ZH$ pNbs Xem©Vo h¢ Omo Nb
‘mH©$a Dpn Am¡a Q>rEZ~r ‘mH©$a Dsx XmoZm| Ho$ {bE
nm°Or{Q>d hmoVo h¢& ̀ h Xem©Vm h¡ {H$ tNb Enm°ßQ>m°{gg
hoVw EÝhm§ga Bg 53kb ̂ mJ ‘| hmoVm h¡& tNb Enm°ßQ>m°{gg
hoVw Ý ỳZV‘ EÝhm§ga H$mo n¥WH$ H$aZo hoVw à`moJ {H$E
Om aho h¢&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V
H$m {ddaU (Aà¡b 1, 2016 - ‘mM© 31,
2017)

1. bmd©b grEZEg n¡Q>Z© {Z‘m©U ‘| hm°Šg OrZ
EãS>m o {‘Zb-E (E~rS>r-E) Ho $ AmpÊdH$
AmYma H$mo g‘PZm
Zm°M {gJZqbJ ‘mJ© H$mo{eH$m H$mo {Û{d^mOZ ̂ {dî`
Ho$ {ZU©̀  ‘| AnZr ŷ{‘H$m {Z^mZo Ho$ {bE OmZm
OmVm h¡& ̀ h BZ H$mo{eH$mAm| ‘| E~rS>rE Ho$ g{H«$`U

Ho$ O[aE EãS>mo{‘Zb EZ~r Enm°ßQ>m°{gg ‘| ŷ{‘H$m
{Z^mZo Ho$ {bE [anmoQ>© {H$`m J`m& h‘Zo ImoO H$s h¡
{H$ EãS>mo{‘Zb EZ~r Enm°ßQ>m°{gg ‘| Zm°M H$s {dñV¥V
ŷ{‘H$m h¡& h‘| nVm bJm Wm {H$ EãS>mo{‘Zb EZ~r

ãbm°H$ ‘¥Ë ẁ na Zm°M H$mo Zm°H$S>mCZ H$aVm h¡ VWm
BgHo$ {dnarV hmoVm h¡, O¡gr {H$ nhbo [anmoQ>© H$s
JB©, h‘ E~rS>rE H$m ñVa CëboIZr` Am¡a bJmVma
ê$n go XoI Zht gHo$& Bggo gwPmd {‘bVm h¡ {H$ BZ
H$mo{eH$mAm| ‘| g{H«$̀  E~rS>rE Ûmam Zm°M H$s {gJZqbJ
Zht hmoVr& nwZ:, My§{H$ OrAmaEM BgH$s A{^ì`{º$
‘| Enm°ßQ>m°{gg ‘| EH$ ŷ{‘H$m {Z^mVm h¡, {OgH$s
Om§M H$s JB© Am¡a ̀ h EãS>mo{‘Zb EZ~r ‘| Aà^m{dV
nm`m J`m& BZ n[aUm‘m| go gwPmd {‘bVm h¡ {H$
em`X Zm°M EãS>mo{‘Zb EZ~r Enm°ßQ>m°{gg ‘| EH$
A{YH$ àË`j ŷ{‘H$m {Z^mVm h¡&

h‘mao 2Ho$~r EZhm§ga Ho$ gmW {H$E JE {díbofU go
h‘| OrZmo‘ Ho$ 1 Ho$~r {hñgo H$mo g‘PZo ‘| ‘XX
{‘br& g¨̂ m{dV hm°Šg, B©EŠgS>r Am¡a OrAmaEM
~mB§qS>J ñWbm| H$mo A{^kmV {H$`m J`m Am¡a Bg
{hñgo ‘| {díbo{fV {H$`m J`m& h‘Zo kmV OrAmaEM
g o ~ §YZ aIZ o dmb o  gd ©  gå‘{V H « $‘
(S>ãë ỳgrEMOrOrQ>rQ>r) Ho$ gmW EQ>r go ̂ anya H«$‘
(g¨̂ m{dV E~rS>rE Am¡a B©EŠgS>r ~§YZ ñWb) H$mo
20 ~rnr âb|qH$J joÌ ‘| {^ÝZVmAm| Ho$ AZwê$n 13
OrAmaEM ~§YZ ñWbm| H$mo A{^kmV {H$`m& h‘Zo
13 OrAmaEM ~§YZ ñWbm| H$mo Xmo lo{U`m| ‘| ~m§Q>m,
7 EH$b AbJ OrAmaEM ~§YZ ñWb Wo, O~{H$ 6
OrAmaEM ñWb 3 Omo‹S>m| Ho$ ê$n ‘| Wo Am¡a ò BgHo$
ZOXrH$ ‘m¡OyX Wo (1 `m 2 ~rnrEg Ûmam AbJ)&
h‘Zo nyao 1 Ho$~r ‘| Ho$db EH$ Hox-Exd  gd©
gå‘{V ñWb (A/TGATNNATNN) H$m ^r nVm
bJm`m& h‘Zo B©E‘EgE Ûmam BZ g^r ‘mo{Q>’$ H$m
narjU {H$`m& h‘| nVm bJm {H$ 7 EH$b OrAmaEM
ñWbm| ‘| go 6 ‘| Eogo ‘mo{Q>’$ nmE JE {Og‘|
OrAmaEM Ho$ gmW ~§YZ Xem©̀ m J`m Am¡a Xmo Omo‹S>o
‘| OrAmaEM ñWbm| H$mo OrAmaEM Ho$ gmW Ow‹S>Vm
XoIm J`m& g^r ‘mo{Q>’$ EH$ gmW B©EŠgS>r Am¡a
E~rS>rE ~§YZ Ho$ {bE Om§M| JE& EH$b gd©gå‘{V
dmbo Hox-Exd ~§YZ ‘| Hox-Exd ~§YZ Xem©E JE,
{HÝVw Bg‘| H$moB© OrAmaEM ~§YZ Zht Wm& Hw$N>
OrAmaEM ‘| OrAmaEM, E~rS>rE VWm B©EŠgS>r Ho$
gmW EH$ AÀN>m Q>oQ´m‘o[aH$ H$m°åßboŠg H$m {Z‘m©U
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Xem©̀ m J`m Am¡a BZH$m {dñVma go {díbofU {H$`m
Om ahm h¡& BZ ñWbm| H$s Ordo gmW©H$Vm H$m AmH$bZ
å ỳQ>mOoZ ẁŠV EZhm§ga Ûmam [anmoQ>©a A{^ì`{º$ H$s
j‘Vm Ho$ narjU Ûmam AmH${bV {H$`m OmEJm&

nrEZ~r ‘| OrAmaEM Ho$ ‘hËd na {dMma H$aVo
hþE h‘ nrEZ~r ‘| OrAmaEM {d{Z`m‘H$m| H$s
nhMmZ H$s H$mo{ee H$a aho h¢& Bg {Xem ‘| EH$
AmaEZE B§Q>a’o$a|g ñH«$sZ Omar h¡& Bg ñH«$sZ ‘| 465
AZwboIZ H$maH$m| H$s EH$ ~¡Q>ar BZHo$ ñWm{ZH$ Am¡a
Q>oånmoab A{^ì`{º$ n¡Q>Z© Ho$ AmYma na MwZr JB© Omo
EãS>mo{‘Zb Am¡a Wmoao{gH$ nrEZ~r ‘| Zm°H$ S>mCZ
{H$E Om aho {dH$mgerb grEZEg ‘| h¡ Am¡a Bggo
OrAmaEM àmoQ>rZ A{^ì`{º$ Ho$ S>mCZ aoJwboeZ Ho$
{bE ñH$mo[a¨J Ûmam OrAmaEM OrZ Ho$ {d{Z`m‘H$
H$mo nhMmZm J`m h¡& {XbMñn h¡ {H$ h‘ {H$gr
{d{Z`m‘H$ `m OrAmaEM OrZ H$mo nhMmZ Zht
gHo$, {H$ÝVw h‘ 23 OrZm| H$s nhMmZ H$a gH|$ h¢ Omo
E~S>mo{‘Zb EZ~r Enm°ßQ>m°{gg ‘| g¨̂ dV: H$moB©
ŷ{‘H$m {Z^mVo h¢&

2. bmadm$g~Bgmo’o$Jb J¢J{b‘m Ho$ n¡Q>Z© ‘| {dH¥$V
hm°Šg OrZ H$s ^y{‘H$m&
bmadm grEZEg (Omo S>rE’$~r, EggrAma Am¡a
E§Q > oZ on o{S >`m H$s A{^ì`{º$ H$aVm h¡) Ho $
g~Bgmo’o${O`b J¢p½b`m (EgB©Or) Ûmam 36 EZ~r
(18 IÊS> dmbo Omo‹S>o) hmoZo H$s [anmoQ>© H$s JB© h¡ Omo
{ÛVr` bmd©b (Eb2) MaU ‘| nmE OmVo h¢& BZ 36
nrEZ~r ‘| go 10  nrEZ~r (5 Omo‹S>o) EgB©Or ({Ogo
S>rE’$S>r-EgB©Or ^r g¨X{ ©̂V {H$`m J`m h¡) ‘|
S>rE’$S>r H$s A{^ì`{º$ nmB© JB©& BZ 10 nrEZ~r ‘|
go 4 ‘| S>rE’$S>r ‘mpÜ`V Enm°ßQ>m°{gg hmoVm h¡ Š`m|{H$
bmadm Eb2 go Eb3 MaU ({MÌ 2) VH$ AmJo
~‹T>Vm h¡& Bg S>rE’$S>r ‘mpÜ`V bmd©b EZ~r
Enm°ßQ>m°{gg H$s AmpÊdH$ à{H«$`m EgB©Or Ho$ {hñgo
‘| bmjUrH¥$V Zht H$s JB©&

h‘Zo Om§M H$s h¡ {H$ Š`m Dfd-SEG ‘| nmE OmZo
dmbo nrEZ~r ‘| OrAmaEM A{^ì`ŠV hþAm Wm& h‘|
bJmVma nVm bJm h¡ {H$ g^r 10 nrEZ~r B©Eb2
MaU ‘| Dpn+/Grh+ hmoVo h¢& {dH$mg Ho$ AJbo Eb3
MaU ‘| 10 nrEZ~r ‘| go 4 ‘| S>rE’$S>r ‘mpÜ`V
Enm°ßQ>m°{gg hþAm Am¡a Ho$db 6 nrEZ~r {b{ZEO Ho$

gmW g¨~Õ eof ~Mo& BZ g^r 6 {b{ZEO ‘| h‘|
nVm bJm {H$ nrEZ~r Ûmam h‘oem OrAmaEM
A{^ì`ŠV {H$`m J`m& h‘| `h ^r nVm bJm {H$
Dfd-SEG ‘| nrEZ~r Ho$ gmW Grh+/Dfd-  Wo, O~{H$
Xygar Amoa g¨V{V Grh- /Dfd+ Wr& {XbMñn ê$n go
nrEZ~r (Grh+/Hox-) Ho$ {bE Am¡a g¨~Õ g¨V{V
(Grh-/Hox+) H$mo EH$ {b{ZEO Ho$ {bE hm°Šg Am¡a
OrAmaEM H$moS> XoIm J`m, Omo Dfd-SEG VWm
grEZEg Ho$ EãS>mo{‘Zb {hñgo ‘| EH$ g‘mZ Wm&
nrEZ~r {d{eîQ> OrAmaEM A{^ì`{º$ go ̀ h gwPmd
^r {‘bVm h¡ {H$ EãS>mo{‘Zb nrEZ~r Ho$ g‘mZ,
Dfd-SEG Enm°ßQ>m°{gg OrAmaEM na {Z ©̂a hmo gH$Vm
h¡ Am¡a ̀ h nrEZ~r H$s Hox-/Grh+ pñW{V Ho$  Hox+/
Grh+ ‘| ~Xbmd go ào[aV hmoVm h¡& Bggo h‘| `h
Om§MZo H$m ~‹T>mdm {‘bm {H$ {dH$mg Ho$ Xm¡amZ Dfd-
SEG  ‘| 4 nrEZ~r Ho$ Enm°ßQ>m°{gg ‘| OrAmaEM H$s
H$m`m©Ë‘H$ ŷ{‘H$m Š`m h¡& ò à`moJ Omar h¢

3. Q>{‘©Zb grEZEg n¡Q>Z© {Z‘m©U ‘| EãS>mo{‘Zb-
~r (Abd-B) Am¡a S>~b-goŠg (Dsx) H$s
^y{‘H$m H$s Om§M H$aZm
Enm°ßQ>m°{Q>H$ OrZ OrAmaAmB©E‘ Ho$ {bE CËn[adVu
Ho$ gmW h‘mao n[aUm‘ gwPmVo h¢ {H$ ̀ h ‘mXmAm| ‘|
Dsx+ tNB  Enm°ßQ>m°{gg Ho$ {bE AHo$bo {Oå‘oXma
Zht Wm& AV: h‘Zo [ana (AmanrAma) CËn[ad{V©̀ m|
H$s Om§M H$s Am¡a nm`m {H$ Ho$db AmanrAma Dsx+
tNB  Enm°ßQ>m°{gg Ho$ {bE n`m©ßV Zht Wm& My§{H$
EãS>mo{‘Zb nrEZ~r ‘| OrAmaAmB©E‘ Am¡a AmanrAma
BZHo$ Enm°ßQ>m°{gg Ho$ {bE Amdí`H$ h¡, AV: h‘Zo
OrAmaAmB©E‘ - AmanrAma Xmohao CËn[ad{V©̀ m| H$s
Om§M H$s Am¡a nm`m {H$ ‘mXm bmd©b drEZgr ‘|
CÎmaOrdr AZoH$ EZ~r nmE JE& BZ EZ~r ‘| go
Mma Ûmam S>rEgEŠg A{^ì`ŠV {H$`m J`m& Bggo
gwPmd {‘bm {H$ Dsx+ tNB Enm°ßQ>m°{gg H$mo ‘mXm ‘|
OrAmaAmB©E‘ Am¡a [ana OrZ XmoZm| H$s Oê$aV
hmoVr h¡& My§{H$ 53 Ho$~r OrZmo{‘H$ {dbmonZ Xem©̀ m
J`m, h‘Zo E~rS>r~r A{^ì`ŠV H$aZo dmbo {hñgm|
‘| Dsx+ tNB H$mo XoIm, h‘Zo nwZ: 14.5 Ho$~r {dbmonZ
OrZmo{‘H$ {dbmonZ H$s Om§M Q´m§ghoQ>oamoOmBJmo{Q>H$
g῭ moOZ Ho$ gmW 53 Ho$~r {dbmonZ ‘| H$s& `hm§ h‘|
‘mXm ‘pñVîH$ Ho$ E~rS>r~r A{^ì`ŠV H$aZo dmbo
{hñgo ‘| EŠQ>mo{nH$ EZ~r {‘bo Am¡a BZ‘| go Mma
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Ûmam S>rEgEŠg A{^ì`ŠV {H$`m J`m& Bggo gwPmd
{‘bVm h¡ {H$ Dsx+ tNB Enm°ßQ>m°{gg Ho$ {bE EZhm§gma
EãS>mo{‘Zb EZ~r Ho$ Ho$ ‘m‘bo ‘| OrZmo‘ Ho$ g‘mZ
14.5 Ho$~r dmbo {hñgo Ho$ A§Xa nm`m OmVm h¡&

h‘| {XbMñn ê$n go ̀ h ̂ r nVm bJm {H$ EbEgrOoS>
[anmoQ>© bmBZ (8kb NBRRF3-lacZ  Am¡a F4-lacZ
Am¡a 1kb-lacZ  XmoZm|) H$s A{^ì`{º$ Zam| ‘| Dsx+
tNB ‘| Zht H$s JB©, {H$ÝVw ̀ h Ho$db ‘mXm ‘| Dsx+
tNB A{^ì`ŠV {H$`m J`m, {OZ‘| Enm°ßQ>m°{gg hmoVm

h¡& Bggo h‘| `h gwPmd {‘bm {H$ Dsx+ tNB Ho$
Enm°ßQ>m°{gg Ho$ {bE EZhm§ga ‘mXm {d{eîQ> h¡ Am¡a
`h EZ~rAmaAma Ho$ 1 Ho$~r OrZmo{‘H$ {hñgo ‘|
nm`m OmVm h¡ Am¡a AnZr A{^ì`{º$ ‘| `h qbJ
{d{eîQ> h¡&

nwZ: 2Ho$~r {hñgo H$m {díbofU Omar h¡&

Bgr Ho$ gmW h‘ gmBpŠbZ, E, ~r, B© Am¡a B©2E’$
O¡go S´mogmo{’$bm H$mo{eH$m MH«$ OrZm| H$s ̂ y{‘H$m Za
bmd©b grEZEg ‘| Dsx+ tNB àdY©Z Ho$ qbJ {d{eîQ>
àdY©Z ‘| naI aho h¢&
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H$dH$s amoJOZZ H$s à¶moJembm
EH$ AdgadmXr ‘mZd amoJmUw H¢${S>S>m ½bo~«mQ>m H$s amoJ O¡{dH$s H$mo g‘PZm

g§H$m¶ ê${nÝXa H$m¡a ñQ>m’$ d¡km{ZH$ Am¡a dobH$‘ Q´>ñQ>
S>r~rQ>r B§{S>`m Ebm §̀g d[að AÜ òVm

nrEMS>r N>mÌ {ddoH$ Hw$‘ma lrdmñVd d[aîR> AZwg¨YmZ AÜ¶oVm (OwbmB© 2016 VH$)
d§XZm e‘m© d[aîR> AZwg¨YmZ AÜ¶oVm
‘w~píea aerX d[aîR> AZwg¨YmZ AÜ¶oVm
{à¶§H$m ^º$ d[aîR> AZwg¨YmZ AÜ¶oVm
Hw§$XZ Hw$‘ma H${ZîR> AZwg¨YmZ AÜ¶oVm
AZm{‘H$m ~Åÿ> H${ZîR> AZwg¨YmZ AÜ¶oVm
’$sOm AñH$ar H${ZîR> AZwg¨YmZ AÜ¶oVm (OwbmB© 2016 go)
‘{h‘m gmJa gmhÿ H${ZîR> AZwg¨YmZ AÜ¶oVm (’$adar 2016 go)

AÝ` gXñ¶ Eg gỳ m© dåer VH$ZrH$s A{YH$mar
aoe‘m Mm¡Yar AbmoH$‘ AZwg¨YmZ Egmo{gEQ>
Q>r. Eg. OmbOmdoamo{ZH$m amZr> n[a`moOZm OoAmaE’$ ({Xgå~a 2016 go$)
amOmam‘ nwéfmoÎm‘ n[a`moOZm OoAmaE’$
XrnH$ Hw$‘ma Mm¡Yar n[a`moOZm OoAmaE’$
Jwê$ JmoqdX doXþ n[a¶moOZm OoAmaE’$

(Aà¡b go {Xgå~a 2016 Ho$ ~rM)
amo{‘ëëmm ‘moBa§JmWo‘ n[a¶moOZm OoAmaE’$ (‘B© 2016 go)

gh¶moJH$Vm© amOoÝÐ àgmX OoEZ¶y, ZB© {X„r
Zgr‘ E Jm¡a AmB©grOrB©~r, ZB© {X„r

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e
‘mZd ‘moZmo{gQ>rH$ gob bmBZ THP-1 dmbo BZ {dQ´mo
{gñQ>‘ Ho$ à`moJ Ûmam h‘Zo `h Xem©̀ m {H$ dÝ` Q>mBn
gr. ½bo~«oQ>m H$mo{eH$mE§ ’¡$JmobmBOmo‘ E{gS>r{’$Ho$eZ
H$mo amoH$Zo, CØÿV hþB© [aEpŠQ>d Am°ŠgrOZ ñnr{eµO H$m
gm‘Zm H$aZo Am¡a THP-1 ‘¡H«$mo’o${Og ‘| à{VdbZ H$aZo
‘| gj‘ hmoVr h¢& h‘Zo {’$a Tn7 Bge©Z å ỳQ>|Q> bmB~«oar
{Og‘| 50 à{VeV gr ½bo~««oQ>m OrZmo‘ Wm, H$s ‘¡H«$mo’o$µO
‘| n[ad{V©V CÎmaOr{dVm hoVw ñH«$sqZJ H$s Am¡a
A§VamH$mo{eH$s` CÎmaOr{dVm Am¡a/AWdm àmoØdZ hoVw
Ano{jV 53  ZB© OrÝg H$s nhMmZ H$s& BZ OrÝg H$mo
H«$mo‘o{Q>Z Am¡a H$mo{eH$m {^{Îm g̈aMZm {gJZb Q́m§gS>ŠeZ
Am¡a JmoëOr do{gH$b Q´m§gnmoQ>© g{hV {d{dY O¡{dH$
à{H«$`mAm| ‘| Am{bßV {H$`m J`m& A{^{ZYm©[aV H$s JB©
OrÝg ‘| go EH$ CgVps15 Šbmg III  ’$m°ñ’$moBZmogmBQ>mBS>
3-H$mBZoµO (PI3K) H$s {Z §̀ÌH$ g~ ỳ{ZQ> hoVw H$moqS>J
H$aVr h¡& {S>breZ ñQ|́g Cgvps15Ä  Am¡a Cgvps34Ä,

H¢${S>S>m ½bo~«oQ>m Ho$ gmW-gmW ãbS> ñQ́r‘ Ho$ ’§$Jb g̈H«$‘U
Ho$ 70 go 80 à{VeV hoVw H¢${S>S>m àOm{V AH$mC§Q> gr
EpëdH$Ýg Ho$ ~mX Xygar g~go A{YH$ n¥WH$ H¢${S>S>m
ñnogrO ‘mZm OmVm h¡& g’$b n¡WmoOZ hmoZo Ho$ ~mdOyX,
gr. ½bo~o«Q>m ‘| Hw$N> ‘w»` ’§$Jb amoJOZH$Vm EQ´rã ỳQ´mZ
H$s H$‘r hmoVr h¡ Am¡a ‘mZd hmoñQ>m Ho$ Iam~ nmofU,
E§Q>r ‘mBH«$mo~m`b n`m©daU ‘| Or{dV ahZo Ho$ {bE
d¡H$pënH$ V§Ì na {Z ©̂a ahVm h¡& h‘mar à`moJembm ‘|
{H$E OmZo dmbo emoY H$m`m] H$m ‘w»` CÔoí` h¡  gr.
½bo~«oQ>m n¡WmoOoZo{gg H$s AmUw{dH$ Am¡a H$mo{eH$s` g̈aMZm
H$m AÜ``Z H$aZm&
n[a¶moOZm 1 : gr. ½bo~«oQ>m-‘¡H«$mo’o$O A§V:{H«$¶m Ho$
H$m¶m©Ë‘H$ OrZmo{‘H$ {díbofU
CÔoí¶ :
1. n[ad{V©V CÎmaOr{dVm ê$naoImAm| Ho$ {bE gr. ½bo~«oQ>m

CËn[adVu bmB~«oar H$s N>mZ~rZ$;
2. Ordo Am¡a nmÌo CÎmaOr{dVm Ho$ {bE Amdí¶H$ OrZm|

H$s nhMmZ Am¡a {díbofU
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{OZ‘| H«$‘e: PI3K {Z §̀ÌH$ Am¡a CËàoaH$ g~ ỳ{ZQ> Zht
hmoVr h¢, Ho$ CËnmXZ Am¡a {d{eîQ>rH$aU Ho$ Ûmam h‘Zo
Xem©̀ m Cgvps15  Am¡a Cgvps34 gr-½bo~«oQ>m ‘| A§Vam
H$mo{eH$s` CÎmaOr{dVm, d¡Š`wAmoba àmoQ>rZ gmo{Qª>J,
Am°Q>mo’o$Or Am¡a {dfmŠVVm hoVw A{Zdm ©̀ h¡& h‘Zo ̀ h ̂ r
Xem©`m {H$ Cgvps34 ’$m°ñ’$moQ>mB{S>{bZmo{gQ>mob go
’$m°ñ’$moQ>mB{S>{bZmo{gQ>mob-3-’$mñ’o$Q> Ho$ n[adV©Z H$m
CËàoaU H$aVm h¡&
dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$
{ddaU (1 Aà¡b 2016 - 31 ‘mM©, 2017)

Cgvps34Ä CËn[adVu> Ho$ ~hþ VZmd-g¨doXr ’$sZmoQ>mBn
H$s gyú‘ Om§M H$aZo Ho$ {bE h‘Zo AmaEZE grŠd|qgJ
(RNA-seq) {díbofU Ûmam YPD - J«moZ bmoJo[a{W{‘H$
(log) - ’o$O dÝ¶ Q>mBn (wt) Am¡a Cgvps34Ä
H$mo{eH$mAm| H$s ½bmo~b Q´m§g{H«$ßQ>mo‘ àmo’$mBqbJ H$s&
CgVPS34 {dÀN>oX go 160 OrÝg H$m {d ôXH$ {d{Z‘‘Z
hmoVm h¡ (>1.5 ’$moëS> M|O Am¡a <0.05 ES>OñQ>oS> nr-
‘mZ& BZ‘| go Cgvps34Ä  CËn[adVu ‘| 96 H$mo AnaoJwboQ>
Am¡a 64 H$mo S>mCZaoJwboQ> {H$¶m J¶m& H¢${S>S>m OrZmo‘
S>oQ>m~og Ho$ Ûmam OrZ Am|Q>mobm°Or (GO) - pñb‘ ‘¡na
{díbofU (CGD; http://www.candidagenome.org) go
- "Q́m§gnmoQ>©" Am¡a "[añnm°Ýg Qy> ñQ́og" H$s O¡{dH$ à{H«$¶mAm|
‘| em{‘b OrÝg H$m nVm Mbm {OZH$s Cgvps34Ä
CËn[adVu ‘| {d ôXH$ ê$n go A{^ì¶{º$ hþB©& {d{eîQ>
ê$n go Am¶aZ Am‘Z Q´m§g‘oå~«oZ Q´m§gnmoQ>© Am¡a gobwba
[añnm°Ýg Qy> qOH$ Am‘Z ñQ>md}eZ H$s GO lo{U¶m§
S>mCZaoJwboQ>oS> OrZ {bñQ> ‘| AË¶{YH$ g‘¥Õ nmE JE&
Bg‘| ’§$Jr’$Z 2 {díbofU CnH$aU H$m à¶moJ {H$¶m
J¶m& 13 Am¶aZ hmo[‘¶moñQ>o{gg OrÝg {Og‘| CÀM gmÑí¶Vm
Am¶aZ AnQ>oH$ (CgFet3 Omo {H$ ‘ëQ>rH$m°na Am°ŠgrS>oO h¡)
Am¡a {ZåZ gmÑí¶Vm Am¶Z Q́m§gnmoQ>© (CgFet4 Omo {H$ EH$
{ZåZ gmÑí¶Vm Am¶aZ Q́m§gnmoQ>©a h¡) ‘| em{‘b OrZ
EZH$moqS>J àmoQ>rZ ^r gpå‘{bV h¡, H$mo S>mCZaoJwboeZ
àX{e©V H$aVr Am¶aZ Q́m§gnmoQ>© OrÝg Ho$ gmW {d ôXH$ ê$n
go aoJwboQ> {H$¶m J¶m O~{H$ Am¶aZ Cn^moJ& Am¶aZ-
gë’$a (Fe-S) ŠbñQ>a ~mB§qS>J OrÝg Cgvps34Ä CËn[adVu
‘| AnaoJwboeZ Xem©Vr h¢& h‘Zo qPCR {díbofU Ûmam
RNA-Seq OrZ A{^ì¶{º$ S>oQ>m H$s Om§M H$s nm¶m {H$ BZ
XmoZm| {díbofUm| ‘| AÀN>m ghg̈~§Y h¡&

Q´m§g{H«$ßeZb àmo’$mBqbJ S>oQ>m go g‘mZwê$n Cgvps34Ä
CËn[adVu ‘| wt H$mo{eH$mAm| H$s VwbZm ‘| bJ^J 3.0

JwZm CÀM A§VamH$mo{eH$s` Am`aZ ñVa ({MÌ  1 E)
Am¡a Fe-S  ŠbñQ>a {Og‘| ‘mBQ>moH«$m°pÝS´̀ b EH$mo{ZQ>oO
E§OmB‘ ‘m¡OyX Wm, {H$ J{V{d{Y 1.6  JwZm A{YH$ nmB©
JB© ({MÌ 1 ~r) {OÝh| AZwnyaH$ CËn[adVu ñQóZ ‘|
gm‘mÝ` ñVa na dm{ng bm`m J`m ({MÌ 1 E$, ~r)& ̀ o
n[aUm‘ CgVPS34 {dÀN>oX Ho$ ~mX AË`{YH$ Aì`dpñWV
bm¡h M`mnM` H$mo Xem©Vm h¡ Am¡a Bg ~mV H$s g¨̂ mdZm
~‹T>m XoVm h¡ {H$ bm¡h ‘mÌm A{YH$ hmoZo go Fe-S ŠbñQ>a
CËnmXZ ~‹T> OmVm h¡, {OgHo$ n[aUm‘ñdê$n `h
Cgvps34Ä CËn[adVu ‘| Am`aZ AnQ>oH$ ‘erZar Ho$
Q´m§g{H«$ßeZb hoVw {g½Zb Ho$ ê$n ‘| H$m ©̀ H$aVm h¡&

VËníMmV², bm¡h ‘mÌm ~‹T>Zo Ho$ H$maU h‘Zo `h
n[aH$ënZm H$s {H$ Cgvps34Ä CËn[adVu H$m {dH$mg
CÀM bm¡h H$s ‘mÌm hmoZo go ~m{YV hmoJm& BgH$s Om§M
H$aZo Ho$ {bE h‘Zo Cgvps34Ä  CËn[adVu H$s bm¡h
A{YH$Vm Ho$ à{V g¨doXZerbVm VWm bm¡h-n[agr‘m hoVw
Om§M H$s& `h amoMH$ ~mV h¡ {H$ Cgvps34Ä  CËn[adVu
Am`aZ [aßbrQ> (FeCl3 g¨dY©Z Ho$ H$maU) Am¡a Am`aZ
{S>ßbrQ> [BPS (H$mo{eH$m ~mø Am`aZ MrboQ>a) g¨dY©Z
Ho$ H$maU] XmoZm| hr XemAm| Ho$ à{V g¨dXoZerb Wm ({MÌ
l gr) {OgH$m A{^àm` h¡ {H$ CËn[adVu H$mo{eH$mE§
n`m©daUr` bm¡h gm§ÐVm ‘| {^ÝZVmAm| Ho$ à{V à{V{H«$`m
Zht H$aVr h¢& VWm{n Cgvps34Ä  CËn[adVu H$mo{eH$mE§
wt H$mo{eH$mAm| H$s Vah bm¡h-gr{‘V Am¡a bm¡h A{YH$Vm
dmbr XemAm| ‘| CÀM gmÑí`Vm Am`aZ Q´m§gnmoQ>© {gñQ>‘
H$s H«$‘e: AnaoJwboQ> Am¡a S>mCZaoJwboQ> A{^ì`{º$ H$aZo
‘| gj‘ Wt ({MÌ l S>r)&

Bg àíZ {H$ Cgvps34Ä H$m o{eH$mE§ g‘w{MV
Q´m§g{H«$ßeZb à{V{H«$`m XoZo Ho$ ~mdOyX {ZåZ Am¡a CÀM
bm¡h dmbo ‘mÜ`‘ ‘| {dH${gV Š`m| Zht hmoVr h¢, BgH$m
CÎma OmZZo Ho$ {bE h‘Zo Cgvps34Ä CËn[adVu ‘|
Am`aZ Q´m§gnmoQ>© V§Ì Ho$ H$m ©̀H$aU H$s Om§M H$s& gr.
½bo~«oQ>m ‘| CÀM gmÑí`Vm Am`aZ AnQ>oH$ àUmbr ‘|
Am`aZ na{‘EO (CgFtr1) Am¡a H$m°na ’o$am°ŠgrS>oO
(CgFet3) hmoVm h¡ Omo ‘mZm OmVm h¡ {H$ H$m°åßboŠg H$m
{Z‘m©U H$aVo h¢& Ftr1 na{‘EO Am¡a Fet3 ’o$am°ŠgrS>ogrZ
Eg. goao{dgr gob ‘oå~«oZ go Am¡a gob ‘oå~«oZ VH$ H$mo-
Q¡́{’$H$ {H$E OmVo h¢& nhbo h‘Zo CgFtr1 Am¡a CgFet3 Ho$
gr-Q>{‘©Zb na GFP (J«rZ âbmoamog|Q> àmoQ>rZ) Ho$ A§V:
ñWmnZ Ûmam CgFtr1-GFP Am¡a CgFet3-GFP  â ỳOZ àmoQ>rZ
CËnÝZ {H$E Am¡a CZH$s H$m`m©Ë‘H$Vm H$s nw{ï> H$s Am¡a
VËníMmV² wt H$mo{eH$mAm| ‘| CZHo$ ñWmZrH$aU H$s Om§M
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H$s& {Z`{‘V Am`aZ bm°J ’o$O XemAm| ‘| h‘Zo nm`m
{H$ CgFtr1 ßbmÁ‘m ‘oå~«oZ Am¡a d¡Š ẁAmob XmoZm| ‘| hmoVm

h¡ O~{H$ CgFet3-GFP  ‘w»`V: wt H$mo{eH$mAm| ‘| ßbmÁ‘m
‘oå~«oZ Am¡a A§VamH$mo{eH$s` Ad`d ‘| pñWV Wm& `hr

{MÌ 1.CgVPS34 {dÀN>oX Ho$ n[aUm‘ñdê$n Aì`dpñWV Am`aZ hmoå`moñQ>mo{gg hmoVm h¡& (E$) {M{hÝV YPD ‘mÜ`‘ ‘|
{dH${gV, bm°J ’o$O gr ½bo~«oQ>m H$mo{eH$mAm| H$m A§Vam H$mo{eH$s` bm¡h ñVa, O¡gm {H$ B§S>pŠQ>dbr H$nëS> ßbmÁ‘m - EQ>mo{‘H$
E‘reZ ñnoŠQ´mo‘rQ´r (ICP-AES) Ûmam {ZYm©[aV {H$`m J`m h¡& S>oQ>m (‘mÜ` ± SEM, n = 6) H$mo H$mo{eH$mAm| ‘| ‘m¡OyX bm¡h (μg)
Ho$ ê$n ‘| àñVwV {H$`m J`m h¡ Omo EH$ OD600 Ho$ g‘H$j h¡& A`wp½‘V, Qy>-Q>oëS>, ñQy>S|>Q²g Q>r Q>oñQ>  (***, p<0.0001)& (~r)
‘mBQ>moH$mopÝS´`b EH$mo{ZQ>oO EpŠQ>{dQ>r, O¡gr {H$ {M{hÝV YPD ‘mÜ`‘ ‘| {dH${gV bm°J ’o$O gr ½bo~«oQ>m H$mo{eH$mAm| Ho$
An[aîH¥$V ‘mBQ>moH$m°pÝS´`b gma ‘| [aS>çyñS> {ZH$mo{Q>ZE‘mBS> ES>o{gZ S>mBÝ`ypŠb`moQ>mBS> Om§M Ûmam ‘mnm J`m h¡& S>oQ>m ‘| ‘mÜ` ±
SEM (n = 3) h¡, *, p<0.05; `wp½‘V Qy>-Q>oëS> ñQy>S|>Q> Q>r Q>oñQ& (gr) ’o$[aH$ ŠbmoamBS> (3.5 mM) Am¡a BPS (100 μM) `wŠV
AWdm a{hV YNB ‘mÜ`‘ ‘| {M{hÝV gr.½bo~«oQ>m ñQ´|g H$m H«${‘H$ S>m`byeZ ñnm°qQ>J J«moW {díbofÊm& (S>r) 50 ìM BPS AWdm
500 ìM ’o$[aH$ ŠbmoamBS> (F) `wŠV AWdm a{hV YNB ‘mÜ`‘ (Y) ‘| 2 h {dH${gV hmoZo na wt Am¡a  Cgvps34Ä CËn[adVu>
‘| CgFTR1 Am¡a CgFET3  OrZ A{^ì`{º$ H$m qPCR {díbofÊm& S>oQ>m (‘mÜ` ± SEM, n = 3-6) H$mo Am§V[aH$ CgACT1
mRNA H§$Q´mob VH$ gm‘mÝ`H¥$V {H$`m J`m Am¡a ̀ h YNB {dH${gV g¨dY©Zm| H$s VwbZm ‘| BPS Am¡a ’o$[aH$ ŠbmoamBS> CnMma na
A{^ì`{º$ ‘| d{bV n[adV©Z Xem©Vo h¢& ̀ wp½‘V, Qy>-Q>oëS> ñQy>S|>Q²g Q>r-Q>oñQ> (*, p<0.05; **, p<0.005; ***, p<0.0001) (B©> Am¡a
E’$) AmodaZmBQ> (amV^a) CAA ‘mÜ`‘ ‘| {dH${gV wt Am¡a Cgvps34Ä H$mo{eH$mE§ {OZ‘| CgFtr1-GFP H$s A{^ì`{º$ hmo
ahr h¡ (B©>>) Am¡a CgFet3-GFP  (E’$) {OÝh| 50 μM BPS dmbo CAA ‘mÜ`‘ ‘| BZAmoŠ ẁboQ> {H$`m J`m& 12 K§Q>o VH$ 30 {S>J«r
go. na BZŠ`w~oeZ Ho$ níMmV² H$mo{eH$mE§ EH$Ì H$s JBª, CAA go YmoB© JB© Am¡a {’$a `m Vmo 50 μM BPS (-Fe) AWdm 50 μM
’o$ag A‘mo{Z`‘ gë’o$Q> Am¡a 1 mM gmo{S>`‘ EñH$m~}Q> (+Fe) dmbo CAA ‘mÜ`‘ ‘| BZAmoŠ`wboQ> {H$`m J`m& 30 {S>J«r go. na 2
K§Q>o {dH${gV hmoZo Ho$ níMmV² Org LSM 700 ‘oQ>m H$Z’$moH$b ‘mBH«$moñH$mon Ûmam H$mo{eH$mAm| H$s B‘oqOJ H$s JB©& ñHo$b ~ma =
2 μm àË`oH$ ñQ´oZ Ho$ {bE J«rZ âbmoamog|g Xem©Vr H$‘ go H$‘ 160 H$mo{eH$mAm| H$s {JZVr H$s JB© Am¡a n¡Zbm| Ho$ Xm§B© Amoa ßbmÁ‘m
‘oå~«oZ na CgFtr1-GFP (B©>>) Am¡a CgFet3-GFP (E’$) Ho$ gmW H$mo{eH$mAm| Ho$ à{VeV Ho$ ê$n ‘| S>oQ>m Xem©`m J`m& A`wp½‘V,
Qy>-Q>oëS>, ñQy>S|>Q²g Q>r-Q>oñQ> (*, p<0.05; ***, p<0.0001)& E. ̀ y., ̀ mÑpÀN>H$ BH$mB`m§&
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Zht bm¡h n[agr‘Z Ho$ àË ẁÎma ‘| CgFtr1-GFP d¡Š ẁAmob
‘| pñWV Zht hþAm Š`m|{H$ gobwbam’$ âbmoamogoÝg wt Am¡a
Cgvps34Ä  H$mo{eH$mAm| XmoZm| ‘| hr Ho$db ßbmÁ‘m ‘oå~«oZ
VH$ hr gr{‘V Wr ({MÌ 1 B©)& BgHo$ {dnarV bm¡h
A{YH$Vm dmbo ‘mÜ`‘ ‘| {dH${gV hmoZo na wt  H$mo{eH$mAm|
‘| CgFtr1-GFP H$m d¡Š ẁAmob Am¡a gob ‘oå~«oZ ‘| ñWmZrH$aU
H«$‘e: ~‹T>m Am¡a {’$a g‘mßV hmo J`m ({MÌ 1 B©)& ̀ h
CëboIZr` h¡ {H$ Am`aZ [aßbrQ> XemAm| ‘| Cgvps34Ä
CËn[adVu ‘| CgFtr1-GFP H$m ñWmZrH$aU n[ad{V©V
Zht hþAm Am¡a `h A{YH$m§e H$mo{eH$mAm| (95 à{VeV)
‘| ßbmÁ‘m ‘oå~«oZ VH$ hr gr{‘V ahm ({MÌ 1 B©)& ò
S>oQ>m Xem©Vo h¢ {H$ bm¡h H$s A{YH$Vm dmbo dmVmdaU ‘|
Cgvps34Ä  H$mo{eH$mE§ CgFtr1-GFP Ho$ ßbmÁ‘m ‘oå~«oZ go
aoQ´moJ«oS> Q´m§gnmoQ>© ‘| gj‘ Zht hmoVr Am¡a `h H$m’$s hX
VH$ Cgvps34Ä CËn[adVu H$s bm¡h A{YH$Vm Ho$ à{V
g¨doXZerbVm Ho$ ~‹T>Zo H$m H$maU hmoVm h¡&

CgFtr1-GFP Ho$ g‘mZ hr bJ^J 90  à{VeV wt
Am¡a Cgvps34Ä H$mo{eH$mAm| ‘| bm¡h-n[agr{‘V XemAm|
‘| CgFet3-GFP  H$m ßbmÁ‘m ‘oå~«oZ ‘| ñWmZrH$aU {XImB©
n‹S>Vm h¡ ({MÌ 1 E’)& `hr Zht, bm¡h H$s A{YH$Vm
dmbo ‘mÜ`‘ ‘| CgFet3-GFP H$s ßbmÁ‘m ‘oå~«oZ Q>mJ}qQ>J
^r H$m’$s H$‘ hmo JB© Š`m|{H$ Ho$db 1-5 à{VeV wt Am¡a
Cgvps34Ä H$mo{eH$mAm| ‘| {d{eîQ> ê$n go gob ‘oå~«oZ ‘|
CgFet3-GFP Wm ({MÌ 1 E’$)& bm¡h-g‘¥Õ dmVmdaU
‘| {dH${gV hmoZo na CgFet3-GFP  wt Am¡a Cgvps34Ä
H$mo{eH$mAm| ‘| ‘w»`V: A§VamH$mo{eH$s` Ad`dm| H$s ‘oå~«oZ
VH$ gr{‘V Wm ({MÌ 1 E’) Omo {H$ CgVPS34 H$s
CgFet3-GFP Ho$ aoQ´moJ«oS> Q´m§gnmoQ>© ‘| ̂ mJrXmar H$mo ~m{YV
H$aVm h¡&

g¨jon ‘| ò n[aUm‘ Xem©Vo h¢ {H$ n`m©daUr` bm¡h
‘mÌm bm¡h H$s A{YH$Vm dmbr gob ‘oå~«oZ go CgFtr1
Am¡a CgFet3 Ho$ nwZ:MH«$U H$m {ZYm©aU H$aVr h¡ {OgHo$
n[aUm‘ñdê$n BgH$m A§VamH$mo{eH$s` Ad`dm| ‘|
nwZ:ñWmZrH$aU hmoVm h¡ Am¡a n[a‘mUV: CgFtr1 Am¡a
CgFet3 àmoQ>rZm| H$m nwZ:MH«$U AWdm j`U hmoVm h¡&
Xygam `h {H$ CgFtr1 Am¡a CgFet3 H$s gob ‘oå~«oZ VH$
Q¡́{’$qH$J Ho$ {bE CgVPS34 Amdí`H$ Zht h¡& Vrgao,
CgFtr1 Am¡a CgFet3 H$m aoQ´moJ«oS> Q´m§gnmoQ>© g¨̂ dV: EH$
Xygao na {Z ©̂a hþE ~J¡a ñdV§Ì ê$n go hmoVm h¡& Am¡a
A§VV:, bm¡h A{YH$Vm Ho$ H$maU CgFtr1 Ho$ d¡Š ẁAmob
‘| Q´m§gnmoQ>© Ho$ {bE PI3 H$mBZoO H$s Amdí`H$Vm
hmoVr h¡&

n[a¶moOZm 2 : H¢${S>S>m ½bo~«oQ>m ‘§o ½bmBH$mo{gb
’$m°$ñ’o${Q>{S>b BZmo{gQ>m°b go OwSo Eñnm{Q>©b H$m
bmjUrH$aU : amoJOZH$Vm ‘| ^y{‘H$m
CÔoí¶ :

1. gr. ½bo~«oQ>m ̀ mnqgg H$m AmpÊdH$ Am¡a O¡d amgm¶{ZH$
bmjUrH$aU

2. gr. ½bo~«oQ>m `mnqgg Ho$ eara {H«$¶mË‘H$ g~ñQ>óQ>
H$s nhMmZ Am¡a bmjUrH$aU&  $

¶h ZB© J{V{d{Y h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$
{ddaU (1 Aà¡b 2016 - 31 ‘mM©, 2017)
gr. ½bo~«oQ>m Ho$ kmV {dfmŠVVm H$maH$m| ‘| ½bm`H$mo
gm`bmo’$mñ’o$Q>r S>m`{bZmo{gQ>mob (OrnrAmB©)- qbŠS>,
gob g’}$g qbŠS> Eñnm{Q©>b àmo{Q>EgoO H$s AZw‘mZV:
½¶mah ’¡${‘brµO H$m ‘w»` ñWmZ h¡& ò àmo{Q>EgoµO {OÝh|
`mnqgg ̂ r H$hVo h¢, CgYPS1-11 OrÝg Ûmam EZH$moS>oS>
hmoVo h¢& BZ‘| go AmR> CgYPS OrÝg (CgYPS3-6, 8-11)
H«$mo‘moOmo‘ E na {d{eîQ> g‘yh ‘| EZH$moS>oS> hmoVr h¡ Am¡a
BÝh| ‘CgYPS-C’ H$hVo h¢& h‘mao à`moJembm Ûmam nyd© Ho$
H$m`m] ‘| ̀ h Xem©̀ m J`m h¡ {H$ gr. ½bo~«oQ>m ̀ mnqgg H$B©
n¡Wmo~m`bmo{OH$b à{H«$`mAm| {OZ‘| pH Am¡a d¡Š ẁAmob
hmo{‘¶moñQ>o{gg, A§VamH$mo{eH$s` CÎmaOr{dVm Am¡a
{dfmŠVVm em{‘b h¡, Ho$ {bE ‘hËdnyU© h¢& h‘mao
dV©‘mZ AÜ``Z H$m à‘wI CÔoí` CgYapsins H$s
àmo{Q>`mo{b{Q>H$ EpŠQ>{dQ>r Ûmam {d{Z`{‘V H$mo{eH$s`
à{H«$`mAm| H$m dU©Z H$aZm Am¡a H¡$§{S>S>m {dfmŠVVm ‘|
CZHo$ ‘hËd H$s Om§M H$aZm h¡&

h‘mao CÔoí` H$s àm{á Ho$ {bE h‘Zo nat1 OrZ
(Zmoam{g`mo{W«grZ H$mo à{VamoYH$Vm àXmZ H$aVm h¡) ̀ wŠV
H¡$goQ> Ho$ à`moJ Ûmam hmo‘mobmoJg [aH$m°å~rZoeZ AmYm[aV
H$m ©̀Zr{V Ho$ ‘mÜ`‘ go d¡̀ {º$H$ ê$n go CgYPS-C hoVw
{S>brQ> OrÝg (CgYPS3, CgYPS4, CgYPS5, CgYPS6,
CgYPS8, CgYPS9, CgYPS10 Am¡a CgYPS11) hoVw gr.
½bo~«oQ>m ñQ|́g CËnm{XV {H$E& A~ h‘mao nmg g^r ½¶mah
CgYPS OrÝg Ho$ {bE qgJb {S>breZ ñQ|́g H$m EH$
n¡Zb h¡ Am¡a h‘mao nmg nhbo go VrZ yapsin-EZH$moqS>J
OrÝg CgYPS1, CgYPS2 Am¡a CgYPS7 hoVw qgJb
{S>breZ CËn[adVu Wo& h‘mao nmg Cgyps1Äyps7Ä,
Cgyps2ÄypsCÄ Am¡a Cgyps1-11Ä, CËn[adVu ^r h¢
{OZ‘| H«$‘e: 2, 9 Am¡a 11 Eñnm{Q©>b àmo{Q>EgoµO Zht Wo&
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A^r BZ-{ddmo BZ ñQ|́g H$s d¥{Õ H$s àmo’$mBqbJ H$s
Om ahr h¡&

gr. ½bo~«oQ>m ‘| H$mo{eH$m {^{Îm g¨aMZm Ho$ AZwajU ‘|
`mpßg¨g H$s ŷ{‘H$m ~VmZo Ho$ {bE h‘Zo H¡$ëH$moâbmda
ìhmBQ> CFW, H$mB{Q>Z ~mB§qS>J EO|Q>) ñQ>|{ZJ ~oñS>
âbmogmBQ>mo‘rQ´r Om§M Ûmam dÝ` àH$ma Am¡a CgypsÄ
CËn[ad{V©¶m| H$s H$mo{eH$m {^{Îm ‘| H$mB{Q>Z H$s ‘mÌm
H$mo ‘mnm& O¡gm {H$ {MÌ 2 E ‘| Xem©̀ m J`m h¡,
Cgyps1Äyps7Ä, Cgyps2ÄypsCÄ Am¡a Cgyps1-11Ä
CËn[ad{V©¶m| ‘| dÝ` àH$ma H$mo{eH$mAm| H$s VwbZm ‘|

2.0- go 3.5 - ’$moëS> A{YH$ H$mB{Q>Z h¡& BgHo$ {dnarV
dÝ` àH$ma Am¡a Cgyps2ÄypsCÄ CËn[adVu ‘| H$mB{Q>Z
H$m ñVa g‘mZ nm`m J`m ({MÌ 2 E)& ò n[aUm‘
H$mo{eH$m {^{Îm hmo{‘`moñQ>o{gg ‘| CgYps1 Am¡a CgYps7
àmo{Q>EO H$s ŷ{‘H$m H$s Am¡a B§{JV H$aVo h¢& A^r h‘
H$mo{eH$m {^{Îm [a‘m°S>qbJ ‘| àmo{Q>EO H$s J{V{d{Y Am¡a
ñWmZrH$aU H$s ̂ y{‘H$m H$m AÜ``Z H$aZo Ho$ {bE CgYps1
Am¡a CgYps7 CËàoaH$m| Ho$ H¡$Q>m{b{Q>H$br S>oS> Am¡a OrnrAmB©
E§H$a a{hV g¨ñH$aU g¥{OV H$aZo H$m à`mg H$a aho h¢&
VËníMmV², ¶h Om§M H$aZo {H$ Š¶m Cgyps1Äyps7Ä,

{MÌ 2. CgypsÄ CËn[ad{V©¶m| H$s H$mo{eH$m {^{Îm H$m {díbofU : (E$) H$mo{eH$m {^{Îm H$mB{Q>Z ‘mnZ& g‘¥Õ YPD ‘mÜ¶‘
‘| bmoJm{W©{‘H$ ’o$O VH$ {M{hÝV gr-½bo~«oQ>m ñQ´|g {dH${gV {H$E JE Am¡a {’$a BÝh| A§Yoao ‘| H$‘ao Ho$ Vmn‘mZ na 15 {‘ZQ>
Ho$ {bE 25 μg/ml H¡$ëH$moâbma ìhmBQ> (CFW) go ñQ>oZ {H$¶m J¶m& âbmo gmBQ>mo‘rQ´r Ûmam à{VXr{á (âbmoamog|g) Vrd«Vm ‘mnr
JB© Am¡a CËn[adVu g¢nb Ho$ à{VXr{á Vrd«Vm ‘mZ H$mo dÝ¶ Q>mBn Ho$ ‘mZ go {d^m{OV H$a ‘mÜ¶ à{VXr{á Vrd«Vm AZwnmV
H$s JUZm H$s JB©& (~r) ~m‘mo{’$ë‘ {Z‘m©U Om§M& nmobrñQ´rZ 24-d¡b ßboQ> ‘| 48 K§Q>o Ho$ {bE 10 à{VeV FBS dmbo RPMI
1640 ‘mÜ¶‘ ‘| {M{hÝV gr-½bo~«oQ>m ñQ´|g {dH${gV {H$E JE& H$mo{eH$mAm| H$mo 45 {‘ZQ> Ho$ {bE 0.4  à{VeV {H«$ñQ>b dm¶boQ>
go ñQ>oZ {H$¶m J¶m Am¡a VËníMmV² BÝh| 95 à{VeV BWoZm°b go {S>ñQ>oZ {H$¶m J¶m& BWoZm°b ‘| {H«$ñQ>b dm¶boQ> ñQ>oZ H$s ‘mÌm
H$mo ‘mnZo Ho$ {bE 595 nm na AdemofH$Vm ‘mnr JB©& S>oQ>m VrZ ñdV§Ì à¶moJm| Ho$ ‘mÜ¶ ± S.E. Xem©Vo h¡& ¶wp½‘V, Qy>-Q>oëS>,
ñQy>S|>Q²g Q>r-Q>oñQ> ((**, p=0.01; ***, p=0.001)& dÝ¶ àH$ma Am¡a CgypsÄ CËn[ad{V©¶m| Ho$ ~rM ‘hËdnyU© A§Va H$mo
gm§p»¶H$s¶ ê$n go Xem©¶m J¶m h¡&
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Cgyps2ÄypsCÄ Am¡a Cgyps1-11Ä CËn[adVu H$s
n[ad{V©V H$mo{eH$m {^{Îm g̈aMZm CËn[adVu H$s AO¡{dH$
gVh go gh{H«$¶m H$mo à^m{dV H$aVm h¡, h‘Zo nmo{bñQŕZ
H$moQ>oS> ßboQ²g na ~m¶mo{’$ë‘ ~ZmZo H$s dÝ¶ Q>mBn Am¡a
CËn[adVu H$mo{eH$mAm| H$s j‘Vm H$m AmH$bZ {H$¶m&
CëboIZr¶ h¡ {H$ ‘o CgypsÄ CËn[adVu Lec2 MmBZrµO
h¡‘ñQ>a Amodar goëg go d¥hV², g¨gŠVVm Xem©Vo h¡& ¶h
AmíM¶©OZH$ ~mV h¡ {H$, dÝ¶ Q>mBn H$mo{eH$mAm| H$s
VwbZm ‘|  Cgyps1Äyps7Ä, Cgyps2ÄypsCÄ Am¡a Cgyps1-
11Ä CËn[adVu ‘| ~m¶mo{’$ë‘ {Z‘m©U j‘Vm 2-6 ’$moëS>
H$‘ XoIr JB© ({MÌ 2 ~r) Cgyps2ÄypsCÄ CËn[adVu
dÝ¶ àH$ma H$mo{eH$mAm| Ho$ g‘mZ hr ~m¶mo{’$ë‘ ~ZmVm
h¡ ({MÌ 2 ~r) ‘o S>oQ>m Xem©Vo h¢ {H$ H$mo{eH$m gVh na
Epa1 ES>hmo{gZ H$s A{^ì¶{º$ ‘| d¥{Õ Am¡a Lec2 H$mo{eH$mAm|
hoVw g̈gŠVVm j‘Vm ‘| d¥{Õ Ho$ ~mdOyX Cgyps1Äyps7Ä,
Cgyps2ÄypsCÄ Am¡a Cgyps1-11Ä CËn[adVu ~m¶mo{’$ë‘
~ZmZo ‘| Aj‘ hmoVo h¢& ¶h OmZZo hoVw à¶moJ {H$E Om
aho h¢ {H$ Š¶m ~m‘mo{’$ë‘ {Z‘m©U ‘| Ìw{Q> CgypsÄ
CËn[ad{V©¶m| H$s KQ>r hþB© g¨gŠVVm AWdm KQ>r hþB© d¥{Õ
Xa Ho$ H$maU h¡&

àH$meZ :
1. I§S>obdmb EZ. Ho$., H$mB‘a nr., ’$moañQ>a Q>r.

E‘., qgh E., H$moñQ>ò  E. Q>r., E§S>og S>r. Ama.,
h~ ~r., g¨JbS>© S>r., Mm¡hmZ EZ., H$m¡a Ama.,
S>rB§’o$Q>© gr., ‘§S>b E. Ho$. E§S> àgmX Ama.
ßboQ>BQ>moQ´m°{nH$ B’o$ŠQ²g Am°’$ E d¡Š ỳ̀ moba E~rgr
Q´m§gnmoQ>©a E‘EbQ>r1 Am°’$ H¢${S>S>m Epë~H¡$Ýg Am°Z
gob ’§$ŠeZ E§S> {déb|g& ~m`moHo${‘H$b OZ©b
473:1537-52.

2. $JwOwbm, Ama#, dram`mh, Eg#, Hw$‘ma, Ho$, R>mHw$a,
Eg Eg, {‘lm, Ho$* Am¡a H$m¡a, Ama.* (2016)
AmBS|>{Q>{’$Ho$eZ Am°’$ H$ånmoZ|Q²g Am°’$ X gw‘moboeZ
‘erZar BZ H¢${S>S>m ½bo~«oQ>m: amob Am°’$ X {S>gw‘moboeZ
noßQ>rS> o µO CgUlp2 BZ {dê$b|g. OZ©b Am°’$
~m`mobm°{OH$b Ho${‘ñQ´r 291:19573-89. # g‘H$j
`moJXmZ; * g¨~§{YV boIH$.

3. e‘m©, dr, nwê$fmoÎm‘, Ama Am¡a H$m¡a, Ama (2016)
X ’$moñ’$moBZmo{gQ>mBS> 3-H$mBZoO aoJwboQ²g aoQ´moJ«oS>
Q¡́{’$qH$J Am°’$ X Am`aZ n‘}g CgFtr1 E§S> Am`aZ
hmo{‘`moñQ>oo{gg BZ H¢${S>S>m ½bo~«oQ>m. OZ©b Am°’$
~m`mobm°{OH$b Ho${‘ñQ́r 291:24715-34.
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OrZmo{‘H$r Ed§ àmo’$mBqbJ AZwà¶moJm| H$s à¶moJembm

g¨H$m¶ ‘YwgyXZ Ama ZpÝXZoZr ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ AZw{OV gaH$ma d[aîR> AZwg¨YmZ AÜ¶oVm
gm¡å¶m amd d[aîR> AZwg¨YmZ AÜ¶oVm
‘w½Ym qgh d[aîR>> AZwg¨YmZ AÜ¶oVm
g’$s H${ZîR> AZwg¨YmZ AÜ¶oVm (‘mM© 2017 go$)

AÝ` gXñ¶ {dZrem CÔr n[a¶moOZm-H${ZîR> AZwg¨YmZ AÜ¶oVm
({Xgå~a 2016 VH)

CÔoí¶ :

1. ^maV Ho$ {d{dY OZ g‘wXm¶m| ‘| ‘mZd AmZwd§{eH$
{^ÞVm; Am¡a

2. {‘M©-H$mo{b`mo{Q´H$‘ n¡Wmo{gñQ>‘ ‘| nmXn H$dH$
A§V:{H«$`m H$m {dÀN>oXZ

n[a¶moOZm 1 : ^maV Ho$ {d{dY OZ g‘wXm¶m|
‘| ‘mZd AmZwd§{eH$ {^ÞVm

Bg à{VdoXZmYrZ df© Ho$ Ama§^ ‘|$ {H$E JE
H$m¶© H$m gmam§e (31 ‘mM©, 2016 VH$)
^maVr` OZg¨»`m ‘| ‘mZd nhMmZ (EMAmB©S>r) hoVw
qgJb Ý ỳpŠb`moQ>mBS> nm°{b‘m{’©$Á‘ (EgEZnr) AmYm[aV
{d{^Þ pñQ>§O|Q> {’$ëQ>am| H$m Cn`moJ H$a CnbãY EgEZnr
S>oQ>m~og ‘| go npãbH$ S>oQ>m H$s N>§Q>Zr H$s JB© Am¡a 384
EgEZnr H$mo MwZm J¶m, {OgH$s à{H«$¶m H$m dU©Z nhbo
{H$¶m J¶m h¡& 206 EgEZnr {OgHo$ ~mX hmS>u-doZ~J©
g¨VwbZ (EMS>ãë ỳB©) Am¡a Cƒ {df‘ OZH$Vm (Het
>0.4), Aën amBQ²g E’$ gm§p»`H$s (Fst <0.02) Am¡a
E{bb {dVaU H$s Amdí`H$Vm EMAmB©S>r à`moOZm| Ho$
{bE hmoVr h¡ {Ogo AmJo naIm J`m& 2-4 EgEZnr Omo
àË òH$ JwUgyÌ na 20 E‘~r go A{YH$ Xyar na 70
EgEZnr H$m A§{V‘ n¡Zb ~ZmZo Ho$ {bE MwZo JE Wo&
bJ^J 400  ì`{º$`m| ‘| AbJ AbJ ̂ m¡Jmo{bH$ joÌm| go
BZ EgEZnr H$s OrZmoQ>mBqnJ Ho$ ~mX g¨JV {d{Y
{dkmZ n¡am‘rQ>am| H$s JUZm DNAViewTM gm°âQ>dò a Ho$
Cn`moJ H$s JB©& Eogm {nN>bo [anmoQ>© ‘| C„oI {H$`m J`m
h¡, MwZo JE 70 ßboŠg EgEZnr n¡Zb ‘| AË §̀V Cƒ,
{d{Y {dkmZ n¡am‘rQ>a Xem©E JE Omo {d{Y {dkmZ
‘m‘bo Ho$ H$m ©̀ {dûbofU ‘| ñnï> {ZîH$fm] H$mo H$aZo Ho$
{bE Amdí`H$ h¢&

H$m ©̀ Ho$ EH$ AJbo nj ‘| PowerPlex® â ỳOZ H¡${‘ñQ́r
(nrnr â ỳOZ) (àmo‘oJm, ‘¡{S>gZ, S>ãë ỳAmB©, ỳEgE)
‘| ‘m¡OyX Am°Q>mogmo‘b em°Q>© Q>|S>‘ [anrQ²g (EgQ>rAma) H$m
n¡Zb {dñVm[aV {H$`m J`m, {OgH$m {d{Y {dkmZ XjVm
Am¡a ̂ maVr` Am~mXr ‘| BZHo$ {ZînmXZ Ho$ {bE ‘yë`m§H$Z
^r {H$`m J`m& BZ bmoH$mB© H$mo Am¡gVZ 1.77 Ho$ Am¡gV
gyMZmàX B§S>oŠg Ho$ gmW Cƒ ~hþê$nr nm`m J`m Am¡a
BZgo Cƒ {d{Y {dkmZ {ZînmgXZ àX{e©V hþAm& BZ
EgQ>rAma bmoH$mB© na ŠbñQ>[a¨J {dûcofU go ^maVr`
Am~m{X`m| ‘| BZH$s {H$gr Cn g¨aMZm H$s AZwnpñW{V
àH$Q> hþB© {Og‘| BZ Am~m{X`m| Ho$ ~rM H$moB© C„oIZr`
AmZwd§{eH$ Xyar Zht Wr&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$ {ddaU
(1 Aà¡b 2016 - 31 ‘mM©, 2017)

H$) ^maVr` Am~mXr ‘| ‘mZd ËdMm Ho$ a§J Ho$ gmW
AmZwd§{eH$ ê$nm| H$m g~̈§Y
ËdMm Ho$ a§J H$s {^ÝZVm ‘Zwî`m| Ho$ ~rM ~hþV A{YH$
ñnï> ê$n go {XImB© XoZo dmbr {deofVmAm| ‘| go EH$ h¡&
Bgo EH$ nm°brOo{ZH$ ‘mÌmË‘H$ {deofVm ‘mZVo hþE,
ËdMm Ho$ a§J ‘| ~hþV A{YH$ ~Xbmd AmVm h¡ Omo nyar
Xw{Z`m H$s Am~m{X`m| Ho$ ~rM Am¡a BZHo$ A§Xa hmoVm h¡&
n`m©daU g¨~§Yr H$maH$m| Ho$ ~rM nam~¢JZr {d{H$aU
( ỳdrAma) H$s Vrd«Vm EH$ {XE JE ñWmZ na ’$sZmoQ>mBn
Ho$ gmW Jham g¨~§Y aIVr h¡, AWm©V² Cƒ ỳdrAma
Vrd«Vm Ho$ gmW dmbo joÌm| ‘| bmoJm| H$s ËdMm H$m a§J Jham
hmoVm h¡, {Oggo BZ‘| `ydrAma {d{H$aU Ho$ à{V
AZwHy$bmË‘mH$ {dH$mg H$s ̂ y{‘H$m H$m gwPmd {‘bVm h¡&
Myhm| ‘| ËdMm Ho$ {nJ‘|Q>oeZ H$mo à^m{dV H$aZo dmbo 100
OrZm| H$s [anmoQ>© H$s JB© h¡, {OZ‘| go AmYo Myhm| Ho$ gmW
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BÝh|mo ‘Zwî`m| ‘| g‘OmV nm`m J`m& {d{^Þ d¡{œH$ Am~m{X`m|
‘| AZoH$ AmZwd§{eH$ n[ad{V©̀ m| (Img Vm¡a na EgEZnr)
H$mo ‘mZd ËdMm Ho$ a§J Ho$ gmW Jham g¨~§Y aIZo dmbm
nm`m J`m& ËdMm Ho$ {nJ‘|Q>oeZ Ho$ à{V AmZwd§{eH$
n[ad{V©̀ m| H$s ̂ y{‘H$m H$mo ̀ yamon H$s Am~m{X`m| ‘| A{YH$
JhamB© VH$ kmV {H$`m J`m, ^maVr` Am~m{X`m| Ho$ {bE
Bg àH$ma Ho$ AÜ``Z AnojmH¥$V H$‘ {H$E JE h¢&

Bg g¨X ©̂ ‘|, ‘mZd AmZwd§{eH$ {^ÞVm H$mo g‘PZo Ho$
^mJ Ho$ ê$n ‘| dV©‘mZ AÜ``Z H$m bú` EZEMnr Ho$
E{bb {dVaU H$m {ZYm©aU H$aZo na b{jV Wm, {OÝh|
nhbo Xw{Z`m ^a H$s Am~m{X`m| ‘| {nJ‘|Q>oeZ ’$sZmoQ>mBn
Ho$ gmW g¨~§{YV ~Vm`m J`m h¡ Am¡a ^maVr` Am~m{X`m|
‘| ’$sZmoQ>mBn Ho$ gmW BZHo$ g¨~§Y H$mo naIm J`m Wm&
bJ^J 300 d`ñH$ Ag¨~§{YV ñd §̀godH$m| (232 nwéf Am¡a
67 ‘{hbmE§) Ho$ Z‘yZo {d{^Þ Z‘yZm ñWmZm| (amÁ`m|§) go
{bE JE Omo Mma ^m¡Jmo{bH$ joÌm| go Wo; AWm©V² H«$‘e:
CÎma ^maV (N = 87), n{ü‘r ^maV (N = 77), nydu
^maV (N = 57) Am¡a X{jU ^maV (N = 78), {OÝh| 30
EgEZnr Ho$ {bE OrZmoQ>mBn {H$`m J`m, {OÝh| {nJ‘|Q>oeZ
’$sZmoQ>mBn Ho$ gmW g¨~§{YV ~Vm`m J`m Wm& ËdMm Ho$ a§J
H$mo ‘mÌmË‘H$ ê$n go ‘mnZo Ho$ {bE àË òH$ ñd §̀godH$ Ho$
hmW Ho$ A§XéZr Va’$  S>rEgE‘ H$bar‘rQ>a II (H$m°Q>}Šg
Q>oŠZmobm°Or, hS>g¨S>, S>oZ‘mH©$) H$m Cn`moJ H$aVo hþE
{‘bo{ZZ gyMH$m§H$ H$mo ‘mnm J`m Wm& MwZo JE EgEZnr
H$mo BeadXpress® na GoldenGate® (Bë ẁ{‘Zm, B§H$
ỳEgE) Am‘mnZ {d{Z‘m©Vm Ho$ AZwXoem| H$m Cn`moJ H$aVo

hþE OrZmoQ>mBn {H$`m J`m& OrZmoQ>mBn Ho$ S>oQ>m go àË òH$
bmoH$g Ho$ {bE E{bb H$s Amd¥{Îm H$s JUZm OrZ H$mC§Q>
{d{Y Ûmam H$s JB© Wr& do EgEZnr Omo ‘moZmo‘m°{’©$H$ Wo ̀ m
{OZ‘| ~hþV H$‘ Aën E{bb Amd¥{Îm (E‘E’$E’$ 0.05

go H$‘) H$mo g¨~§Y Ho$ {dûcofUm| ‘| em{‘b Zht {H$`m
J`m& Bgr àH$ma AZwnpñWV S>oQ>m Ho$ à{VeV Ho$ {bE
EgEZnr ~hþV A{YH$ Wm (5 à{VeV go A{YH$) {Ogo
AbJ {H$`m J`m& Bg g‘`, {‘bo{ZZ gyMH$m§H$ Ho$ gmW
EgEZnr H$m g¨~§Y ̀ {X H$moB© h¡, {Ogo àË òH$$ EgEZnr
Ho$ g¨~§Y H$s ‘O~yVr Am¡a ^maVr` Am~m{X`m| ‘| ËdMm
Ho$ a§J Ho$ ’$sZmoQ>mBn na CZHo$ g¨JV à^mdm| H$s Om§M Ho$
{bE {dûco{fV {H$`m Om ahm h¡& BZ AÜ``Zm| ‘| Z
Ho$db {nN>bo [anmoQ>© {H$E JE OrZmoQ>mBn - ’$sZmoQ>mBn
Ho$ gh g¨~§Ym| H$mo gË`m{nV H$aZo ‘| ‘XX {‘boJr,
~pëH$ Bggo ‘Zwî`m| ‘| ËdMm {nJ‘|Q>oeZ Ho$ ’$sZmoQ>mBn
H$s AmpÊdH$ à{H«$`m H$mo ~ohVa ê$n go g‘PZo ‘| ^r
‘XX {‘boJr&

I) {dñVm[aV dm¶-H«$mo‘moOmo‘b EgQ>rAma Ho$ AmYma
na ̂ maVr` OZg¨»`mAm|° ‘| ‘mZd OoZo{Q>H$ {^ÞVmAm|
H$m AÜ``Z
{d{^Þ ~m`mo{O`moJ«m{’$H$ joÌm| go àmá {d{^Þ Cn -
g‘yhm| Ho$ ~rM OoZo{Q>H$ g¨~§Y H$m AÜ``Z H$aZo Am¡a
^maVr` OZg¨»`m, ‘| {dñVm[aV EgQ>rAma bm°{g ‘|
PowerPlex® Y23 H¡${‘ñQ́r (àmo‘oJm, ‘o{S>gZ, S>ãë ỳAmB©,
ỳEgE) H$s ìæmdhm ©̀Vm H$m ‘yë`m§H$Z H$aZo Ho$ {bE,

^maV Ho$ 11 {d{^Þ joÌm| ‘| ahZo dmbo Cn - g‘yhm| ‘|
go S>rEZE àmo’$mBqbJ Ho$gdH©$ {díbofU Ho$ {bE  346
ì`{º$`m| H$m OrZmoQ>mBn {H$`m J`m Am¡a n¡Zb H$s ’$m°a|{gH$
à^mdH$m[aVm H$s JUZm H$s JB©& Cnamoº$ agm`Z H$m
Cn`moJ H$aVo hþE Hw$b 341 {d{eï>  hoßbmoQ>mBn àmá {H$E
JE Wo& {d ôXZ j‘Vm (S>rgr; S>rgr = {d{eï> hoßbmoQ>mBn
H$s g̈»`m / hoßbmoQ>mBn H$s Hw$b g̈»`m) Omo 0.9855491329
Wr Am¡a ̀ h Xw{Z`m ̂ a go àmá AÝ` Am~m{X`m| Ho$ ‘mZm|

{MÌ 1. {dQ> E{Wb hoßbmo J«wn ào{S>ŠQ>a Qy>b Ho$ gmW àmá ^maVr` Am~m{X`m| ‘| hoßbmo g‘yhm| H$m {dVaU& nmB MmQ>© ‘| àË`ooH$
a§J go EH$ AbJ hoßbmo g‘yh H$m à{V{Z{YËd {H$`m OmVm h¡& nmB MmQ>© Ho$ AbJ AbJ ñbmBg go àË`oH$ hoßbmo g‘yh H$s gmnoj
àMwaVm H$m à{V{Z{YËd {H$`m OmVm h¡& $
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Ho$ gmW VwbZm ̀ mo½¶ Wr& {‘bmZ g̈^mì`Vm (E‘nr) Am¡a
hoßbmoQ>mBn {d{dYVm (EMS>r) (H«$‘e: 0.003044349  Am¡a
0.999845377) ‘| BZ Am~m{X`m| Ho$ A§Xa ̂ r dm`-EgQ>rAma
H$s naIr JB© bmoH$mB© Ho$ {bE {d{Y {dkmZ ‘m‘bo Ho$
H$m ©̀ {dûcofU H$s AZwà`moÁ`Vm àX{e©V H$s JB©& bmoH$g
Ho$ AZwgma {dûcofU GenALEx v6.5 Ho$ gmW H$aZo na
bmoH$mB© DYS570 (0.837) Am¡a DYS391 (0.416)  ‘| H«$‘e:
CƒV‘ Am¡a AënV‘ OrZ {d{dYVm (OrS>r) ‘mZ nmE
JE& Hw$b 13 dm`-EgQ>rAma AmYm[aV hoßbmo g‘yh 346
nwéfm| Ho$ {bE àmá {H$E JE {OZ‘| {dQ> E{Wb hoßbmo J«wn
ào{S>ŠQa BñVo‘mb {H$`m J`m ({MÌ 1)&

O¡gm {H$ {MÌ 1 Ho$ nmB MmQ>© ‘| XoIm Om gH$Vm h¡,
R1a H$mo BZ Am~m{X`m| ‘| gdm©{YH$ àMwa hoßbmo g‘yh nm`m
J`m Am¡a BgHo$ ~mX L, Q, G2a  Am¡a E1b1a Wo, O~{H
AÝ` hoßbmoo g‘yh 10 à{VeV go H$‘ àMwaVm dmbo nmE
JE& nyd© ‘| {H$E JE AZoH$ AÜ``Zm| ‘| Bg VÏ` H$m
gË`mnZ {H$`m J`m {H$ ỳao{e`m ‘| gdm©{YH$ àM{bV
hoßbmo g‘yh R1a h¡& hoßbmoo g‘yh Ho$ Am~mXr {d{eï>
{dûcofU Omar h¢ Am¡a BZgo gh g¨~§Y Ho$ AÜ``Z Ho$
{bE Cn`moJr A§VÑ©{ï> {‘bZo H$s Amem h¡, ̀ {X H$moB© hmo,
Omo ̂ yJmob Am¡a hoßbmo g‘yh H$s àMwaVm Ho$ ~rM hmo gH$Vm
h¡&

n[a¶moOZm 2 : {‘M©-H$mo{b`mo{Q´H$‘ n¡Wmo{gñQ>‘
‘| nmXnH$dH$ A§V:{H«$`m g¨~§Yr AÜ``Z
Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2015 VH$)

H$moboQ>mo{Q´H$‘ Q§́Ho$Q>‘ ({Ogo nhbo gr. H¡$pßggr H$hm
OmVm Wm) {‘M© ‘| EÝW«mH$Zmog CËnÞ$ H$aZo dmbm ̂ maV
‘| gdm©{YH$ à‘wI ’$’y§$Xr amoJOZH àOm{V$ h¡ Omo ’$gb
go nyd© Am¡a CgHo$ nümV hm{Z nhþ§MmVm h¡& {‘M© Am¡a N>h
H$moboQ>mo{Q́H$‘ àOm{V`m| Ho$ {bE hmob OrZmo‘ gr¹|$gg H$s
CnbãYVm go {‘M© gr. n¡Wmo {gñQ>>‘ nanmofr Am¡a amoJOZH$
Ho$ ~rM g¨H«$‘U à{H«$`m Am¡a AUw nañna {H«$`mAm| g¨~§Yr
AÜ``Zm| Ho$ {bE EH$ CËH¥$ï>Q> AmXe© àUmbr àñVwV
H$aVm h¡& dV©‘mZ AÜ``Z H$m CÔoí` hmob OrZmo‘ Am¡a
gr. Q§́Ho$Q>‘ H$s Q´m§g{H«$ßQ>mo‘ gr¹|$qgJ Ed§ a¢S>‘ B§ge©Zb
å ỳQ>oOoZo{gg Ho$ O[aE BgHo$ Ord {dkmZ, bmB’$ ñQ>mBb
Am¡a nanmofr {d{eï>$ JwU Ho$ {d{dY nhbwAm| ‘| EH$
A§VÑ{ï> àmá H$aZo Ho$ {bE gr. Q§́Ho$Q>‘ ‘| n¡WmoOoZo{gQ>r
OrZm| H$s nhMmZ H$aZm Am¡a CZHo$ bjUm| H$m dU©Z
H$aZm h¡&

h‘Zo nhbo Bë ỳ{‘Zm EMAmB©EgB©Š ỳ ßboQ>’$m°‘© H$m
à`moJ H$aHo$ gr. Q§́Ho$Q>‘ H$s ZE {gao go hmob OrZmo‘
gr¹|$qgJ Ho$ ~mao ‘| ~Vm¶m h¡& gr¹|$g Agoå~br ‘| 55.3
E‘~r (460 X H$daoO) H$s Hw$b b§~mB© dmbo 81 ñH$m’$moëS>m
em{‘b Wo& Om{V d¥Îmr` {dûcoofUm| ‘| gr. Q́§Ho$Q>‘ H$mo gr.
p½b`moñnmo[a`moS>og VWm gr. Amoa~rHw$boa Ho$ g‘rn nm`m
J`m h¡, {Oggo AmJo Ho$ MaUm| ‘| VwbZmË‘H$ AmZwd§{eH$
AÜ``Z H$aZo ‘| ‘XX {‘br h¡& g^r 458 ‘w»` ̀ yHo$`m}{Q>H$
OrZm| (grB©Or) Ho$ Am°Wm}bm½g Ho$ H$daoO Ho$ AmYma na
H$moa ̀ yHo$`m}{Q>H$ OrÝgO ‘¡qnJ EàmoM (grB©OrE‘E) Am¡a
Q>r~rEbEEgQ>rEZ H$m à`moJ H$aHo$ gr. Q§́Ho$Q>‘ H$s S´mâQ>
OrZmo‘ Agoå~br 100 à{VeV AmH${bV H$s JB© Wr& E~
B{Z{e¶mo nydm©Zw‘mZ Ho$ AmYma na Am¡a H$moboQ>mo Q´>>mBH$‘
àOm{V Ho$ àmo{Q>¶mo‘ Ho$ gmW g‘OmV hmoZo na Ama§{^H$
EZmoQ>oeZ {H$E JE Wo&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$
{ddaU (1 Aà¡b 2016 - 31 ‘mM©, 2017)

H$) nyU© OrZmo‘ S>r Zmodmo AZwH«$‘ H$m {dûcofU
AZwbopIV OrZm| H$s nhMmZ Ho$ {bE gmú` àmá H$aZo
Am¡a ewÕ EŠgm°Z g̈aMZm na AmYm[aV EZmoQ>oeZ, AmaEZE-
{g¹|$qgJ (RNA-Seq) {dûcofU VrZ nmÌo Am¡a VrZ
ßbm§Q>m Z‘yZm| ‘| gr. Q§́Ho$Q>‘ Ho$ gmW {H$E JE& àË òH$
Z‘yZo ‘| go AewÕ arS> gm’$ {H$E JE Vm{H$ àË òH$
bmB~«oar go ES>mßQ>a, Aën JwUdÎmm H«$‘, AmaAmaEZE
g¨XyfU Am¡a nrgrAma Sw>ßbrHo$Q²g hQ>mE Om gH|$& gr.
Q§́Ho$Q>‘ Ho$ nmÌo arS> H$m ‘mZ{MÌU {H$`m J`m, {OÝh|
nhbo h‘mar à`moJembm ‘| {g¹|$g {H$`m J`m Wm Am¡a
‘mno JE arS> (bJ^J 89%) OrZmo‘ ‘mJ©X{e©V Agoå~br
Ho$ {bE Cn`moJ {H$E JE²& BZ ßbm§Q>m Z‘yZm| ‘| nyd©
g̈gm{YV arS> H$m ‘mZ{MÌU XmoZm| àH$m{eV {M„r OrZmo‘
Ho$ {bE {H$`m J`m& bJ^J 80 à{VeV arS> gr. EZ‘
cv. CM334 Ho$ {bE ‘mZ{M{ÌV {H$E JE, O~{H$ bJ^J
88 à{VeV gr. EZ‘ cv. Zunla Ho$ {bE ‘mZ{M{ÌV {H$E
JE& J¡a ‘mZ{M{ÌV arS> nwZ: àmá {H$E JE Am¡a BÝh|
gr. Q§́Ho$Q>‘ OrZmo‘ Ho$ {bE ‘mZ{M{ÌV {H$`m J`m& Hw$b
{‘bmH$a nmÌo arS> Am¡a BZ ßbm§ZQ>m arS> H$mo gr. Q§́Ho$Q>‘
OrZmo‘ Ho$ {bE ‘mZ{M{ÌV {H$`m J`m, {OÝh| S>r. Zmodmo
Q´m§g{H«$ßQ> Agoå~br Ho$ {bE Cn`moJ {H$`m J`m, Omo
OrZmo‘ ‘mJ©X{e©V Agoå~br Ho$ gmW 93,000 H$m°pÝQ>Šg Ho$
gmW EH$ Q́m§g{H«$ßQ>mo‘ ~ZmVm h¡& Bggo E~ BZr{e`mo OrZ
nydm©Zw‘mZ Qy>b H$mo à{e{jV H$aZo Ho$ {bE àmoQ>rZ H$moqS>J
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ORF H$m AZw‘mZ bJmZo ‘| gj‘ ~Zm`m J`m, Omo h¢
SNAP Am¡a -AUGUSTUS& AÝ`$ H$moboQ>mo Q́mBH$‘ àOm{V`m|
VWm pñdg àmoQ> S>oQ>m~og go g‘OmVm| Ho$ gmW RNA-Seq
gmú` H$mo Omo‹S>H$a 13,724  gd© gå‘{V OrZ ‘m°S>bm| H$m
AZw‘mZ bJm`m J`m VWm AbJ AbJ E~ BZr{e`mo Qy>b
go nydm©Zw‘mZ {H$E JE& pñdg nmoQ>© S>oQ>m~og Am¡a / `m
EH$ kmV àmoQ>rZ n[adma S>mo‘oZ ‘| bJ^J 77 à{VeV
nydm©Zw‘mZ bJmE JE OrZ g‘OmV nmE JE&

g¡H«o$Q>mo‘ amoOJZH$ H$dH$ Zo gdm©{YH$ ‘hËdnyU© loUr Ho$
OrZ h¢, {Oggo òm{dV àmoQ>rZm| H$s EZH$moqS>J H$s OmVr
h¡ Am¡a ò EH$ g’$b g¨H«$‘U ñWm {nV H$aZo Ho$ {bE
‘oO~mZ - amoJmUw B§Q>a’o$g ‘| EH$ ŷ{‘H$m {Z^mVo h¢&

òm{dV àmoQ>rZm| H$m nydm©Zw‘mZ {gJZb noßQ>mBS> H$s CnpñW{V
VWm Q́m§g‘oå~«oZ S>mo‘oZ, OrnrAmB© E§H$a Am¡a B©Ama à{VYmaU
{gJZbm| H$s AZwnpñW{V na AmYm[aV Qy>b H$s ~¡Q>ar Ho$
Cn`moJ Ûmam {H$`m J`m ({MÌ  2)&

Bg Qy>b H$s H$R>moa nmBnbmBZ go 1,257  àmoQ>rZm| H$mo dmng
{H$`m J`m {OZHo$ òm{dV hmoZo H$s ~hþV A{YH$ g¨̂ mdZm
Wr& gr. Q§́Ho$Q>o‘ goH«o$Q>mo‘ E’$ES>r-S>mo‘oZ go ^anya Wr
{Og‘| Am°ŠgrS>mo[aŠQ>ogg, g~{Q>{b{gZ Ho$ g‘mZ
go[aZàmo{Q>Eg, H$m~m}hmBSóQ> H$m M`mnM` H$aZo dmbo
E§OmB‘, H$m~m}hmBSóQ> go Ow‹S>Zo dmbo AUw, B’o$ŠQ>a Ho$
g‘mZ àmoQ>rZ Am{X Wo& BZ‘| go òm{dV àmoQ>rZm| go Hw$b 59
Ho$ nydm©Zw‘mZ bJmE JE {Og‘| Zm{^H$s` ñWmZrH$aU

{MÌ 2. goH«o$Q>mo‘ Ho$ nydm©Zw‘mZ Am¡a gr. Q´§Ho$Q>‘ Ho$ g¨^m{dV B’o$ŠQ>a ‘| em{‘b MaÊm&

{MÌ 3.  {gpñQ>Z `wº òm{dV àmoQ>rZm| ({gpñQ>Z Adeofm| H$s g¨»`m Am¡a à{VeV 3 go A{YH$) H$m gmBO Am¡a CZH$s g¨JV
{gpñQ>Z ‘mÌm& Omo àmoQ>rZ 300 go H$‘ E{‘Zmo E{gS> dmbo, CÝh|o g¨^m{dV B’o$ŠQ>a ‘mZm J`m&
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{gJZb hmo gH$Vo h¢, Omo ‘oO~mZ Zm{^H$ H$mo ñWmZrH¥$V
H$aZo Ho$ O[aE ‘oO~mZ H$mo{eH$s` J{VerbVm H$m ‘m°S>çybZ
H$aVo h¢ Am¡a ajm à{V{H«$`mAm| ‘| em{‘b OrZm| H$s
A{^ì¶{º$ H$mo {Z §̀{ÌV H$aVo h¢&
bJ^J 310 B’o$ŠQ>am| H$m nydm©Zw‘mZ O¡d gyMZm {dkmZ
Qy>b, Effector P Ho$ ‘mÜ`‘ go {H$`m J`m& ò B’o$ŠQ>a
àmê${nH$ Vm¡a na N>moQ>o, òm{dV, {gpñQ>Z ẁº àmoQ>rZ h¢
{OZ‘| nmXn ajm à{V{H«$`m H$mo g¨X{‘V {H$`m OmVm h¡
VWm amoJmUw Ho$ h‘bo Ho$ Xm¡amZ ‘oO~mZ H$s H$m°bmoZr
~ZZo H$s gw{dYm hoVw nmXn eara {H«$`m {dkmZ H$m
‘m°S>çybZ hmoVm h¡& gr. Q§́Ho$Q>‘ goH«o$Q>mo‘ ‘|, 125 {gpñQ>Z
ẁº$ àmoQ>rZ ({Og‘| Ý ỳZV‘ 3 {gpñQ>Z Adeof Am¡a H$‘

go H$‘ 3 à{VeV {gpñQ>Z H$s ‘mÌm hmoVr h¡) Omo 300 go
H$‘ E{‘Zmo E{gS> b§~mB© dmbo Wo ({MÌ 3) {OÝh|$ g̈^m{dV
B’o$ŠQ>a ‘mZm J`m, {Og‘| go 109 B’o$ŠQ>a nr Ûmam
nydm©Zw‘mZ bJmE JE àmoQ>rZm| ‘| gm‘mÝ` Wo& AmJo AÜ``Zm|
Ho$ {bE pñdg àmoQ> S>oQ>m~og ̀ m AÝ` {H$gr kmV S>mo‘oZ ‘|

{H$gr kmV àmoQ>rZ Ho$ g‘OmV hmoZo H$s AZwnpñW{V Ho$
AmYma na àË`mer B’o$ŠQ>a MwZo JE Wo& ̂ {dî` ‘| àmo{Q>̀ mo‘
Am¡a goH«o$Q>mo‘ Ho$ amoJOZH$Vm, H$mo{eH$m {^{Îm,{dKQ>Z
H$aZo dmbo E§OmB‘ Ho$ g‘mZ (H$m~m}hmBŚoQ> g{H«$` E§OmB‘
Am¡a àmo{Q>Eg) VWm ‘mÜ`{‘H$ M`mnM` g¨~Õ OrZm| Ho$
{bE g̈JV AÝ` OrZ lo{U`m| ‘| ImoOm OmEJm&
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à{Vajm {dkmZ à¶moJembm
‘oboZmo‘m Q²>¶y‘moarOoZo{gg Am¡a BgHo$ {d{Z¶‘Z H$mo g‘PZm

g̈H$m¶                  gwZrb Ho$ ‘Þm                   ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ AXrb EM O¡Xr d[aîR> AZwg¨YmZ AÜ¶oVm ({Xgå~a 2016 VH)
Zrhm[aH$m d‘m© d[aîR> AZwg¨YmZ AÜ¶oVm ({Xgå~a 2016 VH)
adrÝÐ ~m~y E‘ d[aîR> AZwg¨YmZ AÜ¶oVm
n§H$O Jwám d[aîR> AZwg¨YmZ AÜ¶oVm
eem§H$ gm¡ad H${Zð> AZwg¨YmZ AÜ òVm
Aha A{^foH$ Q>¡Q>amd H${Zð> AZwg¨YmZ AÜ òVm

AÝ` gXñ¶ Q>r ZdZrVm VH$ZrH$s ghm¶H$

gh¶moJH$Vm© {~ídXod {df¶r H$bH$Îmm ¶y{Zd{g©Q>r, H$mobH$mVm
Vwfma gmhÿ ~m¡b EZB©EM¶y, {ebm°ÝJ

CÔoí¶ :

1. ‘oboZmo‘m Q>çy‘moarOoZo{gg H$s à{H«$`m H$mo g‘PZm
Am¡a ~ohVa Z¡Xm{ZH$s Ho$ {bE BgH$m {Z`‘Z

2. CÞV ½bmBHo$eZ E§S> àmoS>ŠQ²g (EOrB©)-‘mpÜ`V
H$mo g‘PZm Am¡a {d{Z¶‘Z VWm Am°Q>mo’o$O Ed§;

3. B§âbo‘oQ>ar Am¡a Q>çy‘mo[aOo{ZH$ à{V{H«$¶mAm| H$mo g‘PZm
Am¡a {d{Z¶‘Z

4. Q>çy‘mo[aOoZo{gg Ho$ {d{Z`‘Z ‘| àmo’$mB{bZ H$s ̂ y{‘H$m
H$mo g‘PZm

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (1 Aà¡b, 2015 Am¡a 31 ‘mM©, 2016)
CÞV ½bmS>BHo$eZ A§{V‘ CËnmX (EOrB©) S>m`{~Q>rµO Ho$
amo{J`m| Am¡a ~‹T>Vr C‘« dmbo bmoJm| ‘| g¨{MV hmoVm h¡,
{OgH$m H$maU ½byH$moO go CËnÞ 3 - `m 4 - H$m~©Z
ewJa H$s Cƒ ‘mÌm h¡ Am¡a BgHo$ n[aUm‘ñdê$n AZoH$
g‘ñ`mE§ hmoVr h¢ O¡go emoW, Enm°ßQ>m°{gg, ‘moQ>mnm Am¡a
C‘« g¨~§Yr {dH$ma& EOrB©-‘Ü`ñWVm dmbr {gJZqbJ
H$s à{H«$`m H$mo g‘PZm ‘hËdnyU© h¡ {Oggo Am°Q>mo’¡$Or
(AnZo Amn ^jU) H$mo g{H«$` ~Zm`m OmVm h¡, {Oggo
g¨̂ V: ‘moQ>mnm Am¡a BgHo$ n[aUm‘m| H$mo {dH${gV H$aZo ‘|
ZH$mamË‘H$ ghm`Vm {‘b gH$Vr h¡& h‘Zo EOrB© H$mo
S>m°Šgmoê${~{gZ Am¡a Q>rEZE’$ H$s VwbZm ‘| Am°Q>mo’¡$Or Ho$
g¨̂ m{dV CËàoaH$m| ‘| go EH$ Ho$ ê$n ‘| nhMmZm h¡&
EOrB©-‘Ü`ñWVm dmbr Am°Q>mo’¡$Or H$m g̈X‘Z PI3 H$mBZog

(dQ>© ‘o{ZZ CnMma na) Ho$ g¨X‘Z Am¡a Am°Q>mo’¡$Jmogmo‘
n[an¹Vm ãbm°H, ~¡’$mBbmo‘mB{gZ Ûmam g¨̂ m{dV ê$n go
hmoVm h¡& EOrB© ‘mpÜ`V Am°Q>mo’¡$Or H$mo Am§{eH$ ê$n go
NF-?B, ERK, `m Ho$db PKC Ho$ g¨X‘H$ Ûmam g¨X{‘V
{H$`m OmVm h¡ Am¡a BgH$m g¨`moOZ ‘hËdnyU© h¡&
n[aUm‘ñdê$n I?B?-DN(I?B? ~hþbVm dmbm F$UmË‘H$)
Q´m§g’o$pŠQ>S> H$mo{eH$mAm| H$mo O~ EOrB© Ûmam CÔr{nV
{H$`m OmVm h¡ Vmo Bg‘| Am°Q>mo’¡$Or ‘mH©$am| ‘| hmoZo dmbr
H$‘r go EOrB© ‘mpÜ`V Am°Q>mo’¡$Or ‘| NF-?B H$s ŷ{‘H$m
‘hËdnyU© hmoZo H$m gwPmd {X`m OmVm h¡&

EOrB© CÔrnZ go bmBnmoOoZo{gg ‘| d¥{Õ hmoVr h¡ O¡gm
{H$ Am°̀ b a¡S> Amo A{^a§{OV H$mo{eH$mAm| Ûmam {ZYm©[aV
{H$`m J`m VWm Am°Q>mo’¡$Or, {Ogo g‘` na AmYm[aV ê$n
‘| E‘S>rgr H$mo{eH$mAm| Ûmam A{^a§{OV {H$`m J`m&
bmBnmoOoZo{gg ‘| Am°Q>mo’¡$Or H$s g¨̂ m{dV ŷ{‘H$m H$m
gË`mnZ H$aZo Ho$ {bE Am°̀ b aoS> Amo A{^a§OZ Xmo~mam
Am°Q>mo’¡$Or g¨X‘H$m| VWm ‘¢Or’o$[aZ H$s ‘m¡OyXJr ‘| {H$`m
J`m, Omo {b{nS> ~y§Xm| ‘| ZmQ>H$s` {JamdQ> Xem©Vm h¡&
EOrB© go SREBP DNA - ~§YZ J{Verb ê$n go ~ZVm h¡&
EOrB© H$s ‘Ü`ñWVm Ho$ gmW {b{nS> Ho$ O‘md H$mo  PKC
I ̀ m SB Am¡a PD Ûmam bJ^J 50 à{VeV g¨X{‘V {H$`m
OmVm h¡& ~rEdm` (NF-?B inhibitor) ̀ m EgAma (Raf
H$mBZog B§{h{~Q>a) go EOrB© go CÔr{nV H$mo{eH$mAm| H$s
‘Ü`ñWVm Ho$ gmW {b{nS> Ho$ O‘md H$mo bJ^J 80
à{VeV g̈X{‘V {H$̀ m OmVm h¡& -Atg7 Am¡a Atg12 shRNA-
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Ho$ Q´m§g’o$Šý Am¡a BgHo$ ~mX EOrB© Ho$ gmW CÔrnZ H$aZo
na g¨X‘Z Am°Q>mo’¡$Or Ho$ n[aUm‘ñdê$n H$mo{eH$mAm| ‘|
{b{nS> H$s ~y§Xm| H$m O‘md ~‹T> OmVm h¡& {b{nS> Ho$
O‘md H$m bJ^J nyam {ZfoY ZmodmñQ>o{Q>Z (HMG CoA -
‘mJ© Ho$ g¨X‘H$) Ho$ gmW nyd© CnMm[aV EOrB© CÔr{nV
H$mo{eH$mAm| `m EgAma Am¡a ~rEdm` ‘| XoIm J`m& BZ
Am§H$‹S>m| go gwPmd {‘bm {H$ NF-?B Am¡a Raf H$mBZog
‘mJm] H$mo EOrB© H$s ‘Ü`ñWVm dmbo {b{nS> g¨M` ‘|
em{‘b {H$`m OmVm h¡& h‘Zo {d{^Þ$ ‘mJm] Am¡a EOrB©
H$s ‘Ü`ñWVm dmbr Am°Q>mo’¡$Or àUmbr Ho$ ~mX EOrB©
Am¡a ½byH$moO H$s ‘Ü`ñWVm dmbr Am°Q>mo’¡$Or H$m nVm
bJm`m h¡ Omo bmBnmoOoZo{gg Ho$ nhbo hmoVm h¡, {Oggo
g¨̂ dV: D$Om© Am¡a AÝ`H$ {Z‘m©U IÊS>m|  H$s Amny{V©
g{hV H$mo{eH$mAm| H$mo ghm`Vm Xr Om gH$Vr h¡ Am¡a Bg
àH$ma bmBnmobmB{gg go {b{nS> Ho$ g¨M` Ho$ ~rM EH$
g¨VwbZ ~Zm`m Om gH$Vm h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$
{ddaU (1 Aà¡b 2016 - 31 ‘mM©, 2017)

1) MITF g¨X‘Z aogdoamQ´m°b H$s ‘Ü`>ñWVm dmbr
H$mo{eH$m ‘¥Ë`w H$m ‘w»`> H$maU h¡ {H$ÝVw
NF-?B Zht

aogdoamQ´m °b (3, 5, 4' Q´m`hmBS´m °ŠgrpñQ>b~oZ)
nm°br{’$Zmo{bH$ `m¡{JH$ h¡, Omo A§Jyam|, ‘y§J’$br, ~oar
Am¡a Img Vm¡a na aoS> dmBZ H$m àmH¥${VH$ KQ>H$ h¡& ̀ h
^br ̂ m§{V kmV h¡ {H$ ̀ h EH$ E§Q>r Am°ŠgrS|>Q> Am¡a Bg‘|
öX` gwajmË‘H$ H$m ©̀ hmoVo h¢²& hmb Ho$ AZwg¨YmZ Bg‘|
H¢$ga amoYr JwUm| Ho$ {bE ’$moH$g ‘| Wo& h‘Zo E§Q>rZoboZmo‘m
J{V{d{Y na BgH$s à{H«$`m H$s Om§M H$s h¡& aogdoamQ´m°b
Ûmam C„oIZr` ê$n go A375  {‘boZmo‘m H$mo{eH$mAm| ‘|
H$mo{eH$m ‘¥Ë ẁ C„oIZr` ê$n go g{H«$` ~ZmB© OmVr h¡,
Omo AÝ` àmH¥${VH$ Am¡a g¨ûco{fV `m¡{JH$m| O¡go H«$‘e:
EOm{S>`m{MZ Am¡a Wm`m{S>`mOmo{b{S>Z ì ẁËnÞ (P3-25)
H$s VwbZm ‘| hmoVo h¢& {H$ÝVw 72 KÊQ>m|$ na BgH$s
à^mderbVm Z¡Xm{ZH$ Xdm do‘wam’o${Z~ na H$‘ Wr, Omo
V600EB-Raf H$m EH$ {d{eï> g¨X‘H$ h¡ ({MÌ 1E)&
aogdoamQ´m°b Ûmam ‘oboZmo‘m ‘| PC3, HT29 Am¡a MDA
MB-231 H$s VwbZm ‘| A{YH$ H$mo{eH$m ‘¥Ë ẁ CÔr{nV H$s
OmVr h¡ ({MÌ 1~r)& Bggo gwPmd {‘bVm h¡ {H$
aogdoamQ´m°b EH$ g¨̂ m{dV ‘oboZmo‘m g¨JV hmo gH$Vm h¡,
Omo H¢$gam| Ho$ AÝ` àH$mam| na H$m ©̀ H$aVm h¡& H$mo{eH$m
‘¥Ë ẁ H$s à{H«$`m H$mo AmJo MbH$a Enm°ßQ>m°{gg Ho$ ê$n ‘|

nwï> {H$`m J`m Wm& {XbMñn h¡ {H$ aogdoamQ´m°b 24 KÊQ>m|§
‘| do‘wam’o${Z~ go A{YH$ à^mdembr h¡ ({MÌ 1gr)&
h‘ nwZ: aogdoamQ´m°b H$s ‘oboZmo‘m {d{eï> à{H«$`m H$m
AÜ``Z H$aZm MmhVo h¢& ‘oboZmo‘m CÎmaOr{dVm, àdY©Z
Am¡a AdH$bZ Ho$ {bE MITF g~go A{YH$ ‘hËìmnyU©
AZwboIZ H$maH$ h¡& aogdoamQ´m°b Ûmam ‘oboZmo‘m S>rEZE
~§YZ J{V{d{Y H$m g¨X‘Z hmoVm h¡ ({MÌ 1S>r)& `h
MITF ‘oboZmo‘m H$s J{V{d{Y Ho$ g¨X‘Z `m BgHo$ ñVa
Ho$ S>mCZ aoJwboeZ Ho$ H$maU hmo gH$Vm h¡& aogdoamQ´m°b
Ûmam CnMm[aV H$aZo na àmoQ>rZ Ho$ KQ>Vo ñVa go Xygar
à{H«$`m H$m gwPmd {‘bVm h¡ ({MÌ 1B©)&  A{V A{^ì¶º$$
MITF go aogdoamQ´m°b H$s ‘Ü`ñWVm go H$mo{eH$m ‘¥Ë ẁ H$m
g̈X‘Z hmoVm h¡ ({MÌ 1E’$)& {nN>bo gm{hË`$ Ho$ AÜ``Z
Xem©Vo h¢ {H$ aogdoamQ´m°b Ûmam NF-?B Ho$ g¨X‘Z go H¢$ga
H$mo{eH$m Ho$ àdY©Z H$mo amoH$m Om gH$Vm h¡& h‘Zo Bg
à{H«$`m ‘| BZH$s ̂ y{‘H$m H$mo g‘PZo Ho$ {bE AmJo à`moJ
{H$E Am¡a {d{eï>m g¨X‘H$ BAY 11-7082 H$m Cn`moJ
{H$`m& aogdoamQ́m°b Ûmam XmoZm| AZwboIZ H$maH$m| H$m g̈X‘Z
{H$`m J`m, O~{H$ BAY 11-7082 Ûmam {H$gH$m Ho$db
Am§{eH$ {ZfoY {H$`m J`m& O¡go {H$ Cå‘rX h¡ MITF EH$
Zm°Z ‘oboZmo‘m gob bmBZ MDA MB-231 ({MÌ  1Or)
H$mo àñVwV Zht H$aVm h¡& Bggo gwPmd {‘bVm h¡ {H$
NF-?B H$m g¨X‘Z gm‘mÝ` H¢$ga H$mo{eH$m ‘¥Ë ẁ H$m
H$maU h¡, {H$ÝVw MITF g¨X‘Z BgH$m ‘w»`$ H$maU hmoZm
Mm{hE ̀ m Bggo ‘oboZmo‘m {d{eï H$mo{eH$m ‘¥Ë ẁ Ho$ {bE
A{V[aº$ à^md Ow‹S>Zm Mm{hE& RelA- Ho$ Zm°Z S>mCZ go
nrEAmanr {d^mOZ H$m CÔrnZ Zht hmoVm Am¡a Zm hr
aogdoamQ́m°b Ûmam {H$E JE nrEAmanr {d^mOZ H$mo ~‹T>m`m
J`m, {Oggo {ZîH$mf© {ZH$bm {H$ NF-?B  H$m aogdoamQ́m°b
‘mpÜ`V ‘oboZmo‘m H$mo{eH$m ‘¥Ë ẁ Q>r à{H«$`m ‘| ~hþV H$‘
`m H$moB© ŷ{‘H$m Zht h¡ ({MÌ 1EM)& E‘AmB©Q>rE’$
Zm°H$ S>mCZ  go nrEAmanr {d^mOZ CÔr{nV hþAm Am¡a
~‹T>o hþE aogdoamQ´m°b CnMm[aV nrAmanr {d^mOZ ~‹T>m
({MÌ 1AmB©)& Hw$b {‘bmH$a aogdoamQ´m°b go CÔr{nV
g̈^m{dV ‘oboZmo‘m H$mo{eH$m ‘¥Ë ẁm° Enm°ßQ>m°{gg Ûmam CÔr{nV
hmoVr h¡& Bg ‘oboZmo‘m {d{eï> H$mo{eH$m ‘¥Ë ẁ H$m àmW{‘H$
H$maU aogdoamQ´m°b Ûmam MITF H$mo g¨H«${‘V H$aZo H$s
j‘Vm h¡& BZ Am§H$‹S>m| go MITF H$s à{H«$`m Am¡a AnñQ́r‘
Ho$ AmJo AÜ``Z H$s Amdí`H$Vm H$m nVm bJVm h¡,
Vm{H$ ‘oboZmo‘m Ho$ {bE aogdoamQ´m°b AmYm[aV H$s‘moW¡aonr
‘| gwYma bm`m Om gHo$&
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{MÌ 1.  aogdoamQ´m°b Ûmam MITF Ho$ g¨X‘Z go ‘oboZmo‘m H$mo{eH$m d¥{Õ H$m g¨‘XZ hmoVm h¡& A375 H$mo{eH$mE§ (96 dob ßboQ> H$s
VrZ à{V`m| g{hV 5000/ dob) nyar amV g¨d{Y©V H$s JB© VWm BÝh|  aogdoamQ´m°b VWm EOm{S>am{MZ ̀ m P3-25 Ho$ gmW 10 ‘mBH«$mo
‘mob do‘wam’o${Z~ H$s AbJ AbJ gm§ÐVmE§ 72 KÊQ>m| VH$ aIr JB©& E‘Q>rQ>r H$m Am‘mnZ {H$`m J`m Am¡a Bg‘| J¡a CnMm[aV
H$mo{eH$mAm| H$m ‘mZ 0 à{VeV H$mo{eH$m ‘¥Ë`w ‘mZVo hþE H$mo{eH$m ‘¥Ë`w Ho$ à{VeV Ho$ ê$n ‘| Xem©`m J`m& Bg à`moJ H$mo H$‘ go
H$‘ VrZ ~ma Xmoham`m J`m Am¡a S>oQ>m Am¡gV ± S.E.M. **P < 0.01; ***P < 0.001; ****P < 0.0001 (EH$ ‘mJu EZmodm Am¡a
Qw>H$s ‘ëQ>rnb H$åno[aOZ Q>oñQ>) Ho$ ê$n ‘| ßbm°Q> {H$`m J`m& (E) A375, PC3, HT29 Am¡a MDA MB-231 H$mo aogdoamQ´m°b H$s
AbJ AbJ gm§ÐVmAm| Ho$ gmW 72 KÊQ>m| VH$ 0 go 200 ‘mBH«$mo ‘mob Ho$ ~rM CnMm[aV {H$`m J`m Am¡a E‘Q>rQ>r Am‘mnZ {H$`m
J`m& H$mo{eH$m ‘¥Ë`w ± Eg.S>r H$m à{VeV J¡a CnMm[aV H$mo{eH$mAm| ‘| 100 à{VeV ì`mdhm[aH$ ‘mZm J`m& (~r) aogdoamQ´m°b
H$s 25, 50 Am¡a 100 ‘mBH«$mo ‘mob ‘mÌm Ho$ gmW A375 H$mo{eH$mAm| H$m CnMma {H$`m J`m ̀ m Bg‘| 24 KÊQ>m| VH$ 10 ‘mBH«$mo ‘mob
do‘wam’o${Z~ S>mbZo na `h EZopŠgZ V-PE Am¡a 7-AAD Ho$ gmW A{^a§{OV {H$`m J`m Am¡a âbmogmBQ>mo‘oQ´r H$s JB©&
n¡Šbr{Q>oŠgb H$s 5  ‘mBH«$mo‘mob ‘mÌm YZmË‘-H$ H§$Q́mob Ho$ ê$n ‘| Cn`moJ H$s JB©& (gr) H$mo{eH$mAm| H$mo 24 KÊQ>m| Ho$ {bE 10
‘mBH«$mo ‘mob do‘wam’o${Z~ Ho$ gmW CnMm[aV {H$`m J`m, g‘J« H$mo{eH$m {ZîH$f© (S>ãë¶ygrB©) V¡`ma {H$E JE Am¡a MITF Ho$ {bE
B©E‘EgE {H$`m J`m Wm& (S>r) H$mo{eH$mAm| H$mo 24 KÊQ>m|  Ho$ {bE aogdoamQ´m°b H$s AbJ AbJ gm§ÐVmAm| Ho$ gmW CnMm[aV
{H$`m J`m Am¡a doñQ>Z© ãbm°Q> Ûmam MITF H$s A{^ì`{º$ ‘mnr JB©& (B©) XmoZm| dmhH$ {Z`§ÌU Am¡a MITF AË`{YH$ A{^ì`º
H$mo{eH$mAm| H$mo 24 KÊQ>m|  Ho$ {bE 100 ‘mBH«$mo ‘mob aogdoamQ´m°b Ho$ gmW CnMm[aV {H$`m J`m Am¡a doñQ>Z© ãbm°Q> Ûmam nrEAmanr
{d^mOZ H$m {dûcofU {H$`m J`m& (E’$) A375  Am¡a MDA-MB-231  H$mo{eH$mAm| H$mo 100 ‘mBH«$mo ‘mob aogdoamQ´m°b, 5
‘mBH«$mo ‘mob ~rEdm` `m 24 KÊQ>m| Ho$ {bE BZHo$ g¨`moOZ Ho$ gmW CnMm[aV {H$`m J`m, Zm{^H$ Ho$ {ZîH$f© V¡`ma {H$E JE Am¡a
NF-?B Am¡a MITF Ho$ {bE B©E‘EgE {H$`m J`m& (Or) A375 H$mo{eH$mE§ ñWm`r ê$n go A{V A{^ì` º$) ê$n ‘| br JBª VWm
BÝh|W 24 KÊQ>m| Ho$ {bE 100 ‘mBH«$mo ‘mob aogdoamQ´m°b Ho$ gmW CnMm[aV {H$`m J`m, bmBgoQ> V¡`ma {H$E JE Am¡a PARP, Rel A
Am¡a -GAPDH H$s ImoO H$s JB© (EM) A375 H$mo{eH$mE§ H§$Q´mob Am¡a MITF EgEMAmaEZE Ho$ gmW AñWmm`r ê$n go Q´m§g’o$ŠQ>
H$s JB©, 100 ‘mBH«$mo ‘mob aogdoamQ´m°b Ho$ gmW CnMm[aV {H$`m J`m, bmBgoQ> V¡`ma {H$E JE Am¡a PARP, MITF  Am¡a GAPDH
H$s ImoO H$s JB© (AmB©)&$
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2)  aogdoamQ´m°b ‘Ü`ñWVm ‘oboZmo‘m H$mo{eH$m ‘¥Ë ẁ
‘| B©AmaHo$ Am¡a nr53 H$s ^y{‘H$m

h‘mar {XbMñnr {gJZqbJ ‘mÜ`{‘H$m| H$m AÜ¶`Z H$aZo
‘| h¡ {OÝh|o aogdoamQ´m°b Ûmam ‘m°S>çybZ {H$`m OmVm h¡ Am¡a
{Oggo MITF H$m g¨X‘Z VWm ‘oboZmo‘m H$mo{eH$m ‘¥Ë ẁ
H$mo g{H«$` ~Zm`m OmVm h¡& My§{H$ MAPK ‘mJ© ‘| B-Raf
(Img Vm¡a na V600EB-Raf) ‘| H$m ©̀ CËn[adV©Z Ho$
bm^ Ho$ gmW ‘oboZmo‘m ‘| gdm©{YH$ g{H«$` {gJZqbJ
à{H«$`m h¡, Bg {bE aogdoamQ´m°b Ûmam do‘wam’o${Z~ Ho$
g‘mZ -MAPK ‘mJ© H$m g¨X‘Z {H$`m OmVm h¡& h‘|
AmíM`© h¡ {H$ Bggo AZoH$ H$mBZog Ho$ g{H«$`

’$m°ñ’$moamBboeZ {H$E OmVo h¢ O¡go ERK1/2, Akt Am¡a
AMPK?& Bggo p53 ^r g{H«$` ~Zm`m OmVm h¡, Bggo
aogdoamQ´m°b Ûmam Enm°ßQ>m°{gg CÔrnZ ‘| BgH$s ŷ{‘H$m
àX{e©V hmoVr h¡ ({MÌ 2E)& B©Ama Ho$ Ûmam p53 na
{Z ©̂a ê$n ‘| Enm°ßQ>m°{gg H$s [anmoQ>© {nN>bo H$B© AÜ``Zm|
‘| H$s JB© h¡& AnñQ´r‘ KQ>H$ MAPK H$m nVm bJmZo Ho$
{bE (`m Vmo B-Raf or MEK1/2) H$m Cn`moJ {H$`m J`m
Omo  aogdoamQ´m°b Ûmam ‘mpÜ`V B©AmaHo$ g{H«$`U Am¡a
MITF g¨X‘Z Ho$ {bE {Oå‘oXma h¡, Bg‘| {deof g¨X‘H$
( B-Raf  Ho$ {bE do‘wam’o${Z~ Am¡a and MEK1/2 Ho$
{bE PD98059) Cn`moJ {H$E JE Wo& ̀ o XmoZm| p-ERK1/

{MÌ 2.  aogdoamQ´m°b ‘mpÜ`V ‘oboZmo‘m H$mo{eH$m ‘¥Ë`w  ‘| ERK  Am¡a p53 H$s ^y{‘H$m& A375 H$mo{eH$mAm| H$mo AbJ
AbJ g‘` A§Vamb Ho$ {bE 100 ‘mBH«$mo ‘mob aogdoamQ´m°b go CnMm[aV {H$`m J`m, p-ERK1/2, PARP1/2, p53, p-Akt  Am¡a p-
AMPK? Ho$ {bE bmBgoQ> V¡`ma {H$E JE, doñQ>Z© ãbm°Q> {H$E JE& BZ ãbm°Q> H$s ñQ´rqQ>J H$s JB© VWm Hw$b ERK1/2 Am¡a
GAPDH Ho$ {bE BÝho Xmo~mam ImoOm J`m& (E)A375 H$mo{eH$mE§ 100 ‘mBH«$mo ‘mob aogdoamQ´m°b Ho$ gmW 10 ‘mBH«$mo ‘mob
do‘wam’o${Z~ `m 10 ‘mBH«$mo ‘mob PD98059 H$mo CnMm[aV {H$`m J`m, bmBgoQ> V¡`ma {H$E JE Am¡a p-ERK, Hw$b ERK Am¡a
MITF H$s ImoO H$s JB©& ãbm°Q> H$s Xmo~mam ImoO Q>çy~w{bZ Ho$ {bE H$s JB©& (~r) H$mo{eH$mE§ g‘mZ àH$ma go CnMm[aV H$s JB©
Am¡a 32P-ATP Am¡a E‘~rnr H$mo g~ñQ´oQ> Ho$ ê$n ‘| boH$a Hw$b B©AmaHo$ hoVw H$mBZog Am‘mnZ {H$`m J`m& (gr) A375
H$mo{eH$mAm| H$mo aogdoamQ´m°b Ho$ gmW ̀ m Vmo AHo$bo ̀ m 0.5 ‘mBH«$mo ‘mob B©Ama Ho$ g¨X‘H$ (SCH772984) H$mo CnMm[aV {H$`m J`m,
bmBgoQ> V¡`ma {H$E JE Am¡a p-ERK1/2, Hw$b ERK1/2, p-p53, Hw$b p53, PARP1/2 H$s ImoO H$s JB©, Ho$gnog 3 Am¡a
Q>çy~w{bZ H$mo {d^m{OV {H$`m J`m& (S>r) H$mo{eH$mE§  SCH772984 H$s AbJ AbJ gm§ÐVmAm| g{hV 72 KÊQ> k| Ho$ {bE 50
‘mBH«$mo‘mob aogdoamQ´m°b Ho$ gmW `m BgHo$ {~Zm CnMm[aV H$s JB©, E‘Q>rQ>r Am‘mnZ {H$E JE Am¡a H$mo{eH$m ‘¥Ë`w H$m à{VeV
ßbm°Q> {H$`m J`m& ßbm°Q> {H$E JE S>oQ>m VrZ ñd V§Ì à`moJm| Ho$ Am¡gV Am¡ Eg. S>r. Wo& (B©) A375 H$mo{eH$mAm| H$mo `m Vmo
nrEbHo$Amo dmhH$ {Z`§ÌU `m EgEMAmaEZE Ho$ gmW p53 (p53KD) Ho$ {bE ñWm~`r ê$n go Q´m§g’o$ŠQ>r {H$`m J`m, 48 KÊQ>m|
Ho$ {bE aogdoamQ´m°b H$s AbJ AbJ gm§ÐVmAm| Ho$ gmW CnMm[aV {H$`m J`m Am¡a E‘Q>rQ>r Am‘mnZ {H$`m J`m& (E’$) pLKO
Am¡a p53KD XmoZm| A375 H$mo{eH$mAm| H$mo `m Vmo AHo$bo EgE’$~r dmhH$ `m EgE’$~r-E‘AmB©Q>rE’$ Ho$ gmW Q´m§g’o$ŠQ>V {H$`m
J`m, 48  KÊQ>m|o Ho$ {bE aogdoamQ´m°b H$s AbJ AbJ gm§ÐVmAm| Ho$ gmW CnMm[aV {H$`m J`m Am¡a E‘Q>rQ>r Am‘mnZ {H$`m J`m&
(Or) g‘mZ pñWa gob bmBZm| H$mo `m Vmo pGFP-V-RS dmhH$ {Z §̀ÌU `m MITF Ho$ {bE EgEMAmaEZE H§$ñQ´ŠQ> Ho$ gmW
Q´m§g’o$ŠQ> {H$`m J`m, 48 KÊQ>m| Ho$ ~mX aogdoamQ´m°b Am¡a E‘Q>rQ>r Am‘mnZ Ho$ 50 ‘mBH«$mo ‘mob Ho$ gmW CnMm[aV {H$`m J`m&
(EM) g^r S>oQ>m Am¡gV ± S.D. *P < 0.05; ***P < 0.001; ****P < 0.0001; $$P < 0.01; ###P < 0.001; ####P < 0.0001
Ho$ ê$n ‘| ßbm°Q> {H$E JE Wo (EH$ ‘mJu `m Xmo ‘mJu EZmodm Am¡a Qw>H$sµO ‘ëQ>rbnb H$åno[aOZ Q>oñQ>)&$
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2  `m MITF S>mCZ aoJwboeZ H$m g¨X‘Z H$aZo ‘| gj‘
Zht Wo ({MÌ 2~r)& E‘~rnr H$mo g~ñQóQ> Ho$ ê$n ‘|
boH$a B©AmaHo$ hoVw H$mBZog Am‘mnZ Ûmam ̂ r ̀ h nw{ï> H$s
JB© {H$ BgHo$ {ZîH$f© g‘mZ Wo ({MÌ 2gr)& {d{eï>$
B©AmaHo$ g¨X‘H$, SCH772984 H$m Cn`moJ B©AmaHo$ H$s
H$mo{eH$m ‘¥Ë ẁ S>mCZñQ´r‘ à{H«$`m ImoOZo ‘| {H$`m J`m
Wm& SCH772984 EH$ Xmoham g̈X‘H$ h¡, Ohm§ ̀ h AnñQ́r‘
Ûmam MEK1/2 H$s Amoa go ’$m°ñ’$moamBboeZ Am¡a p-ERK
H$m g¨X‘Z H$aVm h¡& `h `m¡{JH$ Am§{eH$ ê$n go ERK
’$m°ñ’$moamBboeZ Am¡a p53 g{H«$`U H$aVm h¡, {H$ÝVwa
nrEAmaHo$ {d^mOZ Zht H$aVm ({MÌ 2S>r)& `hm§ VH$
{H$ aogdoamQ́m°b Ûmam SCH772984  H$m gh CnMma H$aZo go
aogdoamQ´m°b Ûmam H$mo{eH$m ‘¥Ë ẁ ‘| H$‘r Zht AmB©, {Oggo
gwPmd {‘bVm h¡ {H$ H$m ©̀ H$mo nyam H$aZo dmbr AÝ` H$moB©
à{H«$`m h¡ ({MÌ 2B©)& h‘ nwZ: p53 H$s ̂ y{‘H$m ImoOZm
MmhVo Wo& h‘Zo p53 Ho$ {bE shRNA - H$mo ì`º $H$aZo
dmbr pñWa gob bmBZ ~ZmB©& p53 go ~MmE JE Zm°H$
S>mCZ ‘| go bJ^J 25 à{VeV aogdoamQ´m°b Ûmam H$mo{eH$m
‘¥Ë ẁ Wr, {Oggo aogdoamQ´m°b Ho$ {bE p53 H$s Oê$aV H$m
nVm bJm ({MÌ 2E’$)& p53 Zm°H$ S>mCZ n¥ð>m ŷ{‘ go
~MmE JE MITF  H$s A{V A{^ì` {º$ H$mo AmJo ̂ r Omar
aIm J`m ({MÌ 2Or)& BZ Am§H$‹S>m| go {ZîH$f© {ZH$bVm
h¡ {H$ E‘AmB©Q>rE’$ Am¡a p53 Ho$ g{H«$` H$s ŷ{‘H$m
H$mo{eH$m ‘¥Ë ẁ H$s à{H«$`m ‘| h¡& {H$ÝVw p53 Zm°H$ S>mCZ
n¥ð> ŷ{‘ ‘| MITF Ho$ Zm°H$ S>mCZ go Ho$db MITF Zm°H$
S>mCZ ñV>am| VH$ H$mo{eH$m ‘¥Ë ẁ hmoVr h¡ ({MÌ 2EM)&
Bggo MITF g¨X‘Z H$mo A{YH$ ‘hËd$ {‘bVm h¡ Š`m| {H$
p53 Zm°H$ S>mCZ ~Mmd Zht H$a gH$Vm& h‘mar àm{á`m|
H$m {ZîH$f© `h h¡ {H$ aogdoamQ´m°b Ûmam AZoH$ {gJZqbJ
‘mÜ`{‘H$m| H$mo g{H«$` ~Zm`m OmVm h¡&  ERK1/2  CZ‘|
go EH$ h¡, {Ogo p53 ‘mpÜ`V Enm°ßQ>m°{gg ‘| em{‘b {H$`m
Om gH$Vm h¡& h‘| aogdoamQ´m°b Ûmam ‘mpÜ`V p53 g{H«$`U
‘|  ERK1/2 H$s ŷ{‘H$m {gÕ H$aZr h¡, Š`m|{H$ `h
‘oboZmo‘m H$mo{eH$m ‘¥Ë ẁ Ho$ {bE A{Zdm ©̀ h¡& Bg à{H«$`m
H$s ImoO ‘oboZmo‘m ‘| aogdoamQ´m°b Ho$ bú`m| H$mo {ZX}{eV
H$aZo H$s nhMmZ H$aZo VH$ H$s OmZr h¡&
àH$meZ :
1. O¡Xr E EM, Am¡a ‘Þm Eg Ho$. (2016) àmo{’${bZ-

nrQ>rB©EZ B§Q>a¡ŠeOZ gwào{gg EZE’$-H$mßnmo ~r
EpŠQ>doeZ dm`m B§ho{~eZ Am°’$ AmB©Ho$Ho$ ’$m°ñ’$mo[aboeZ.
~m`moHo${‘H$b OZ©b. 473: 859-872

2. O¡Xr E EM, a{dàH$me EZ, ‘moIm‘V‘ Ama ~r,
Jwáma nr, Am¡a ‘Þm¡ Eg Ho$. (2016) àmo{’${bZ
nmoQ>|{eEQ²g H$s‘moWoamnw{Q>H$ EO|Q²g ‘r{S>E{Q>S> gob
S>oW dm`m gàoeZ Am°’$  EZE’$-H$mßnm  ~r E§S>
AnaoJwboeZ Am°’$ noO53. Enm°ßQ>m°{gg 21: 502-
513.

3. d‘m© EZ, Am¡a ‘Þmo Eg Ho$. (2016) ES>dm§ñS>S>
½bm’$BHo$eZ E§S> àmoS>ŠQ²g (EO) nmoQ>|Q>br B§S>çyµO
Am°Q>mo’o$Or W«y EpŠQ>doeZ Am°’$ AmaEE’$ àmoQ>rZ H$mBZoµO
E§S> Ý ẁ pŠb`a ’¡$ŠQ>‘a Ho$~r (EZ-Ho$~r). OZ©b
Am°’$ ~m`mobm°{OH$b Ho${‘ñQ́r 291: 1461-1491

4. ‘moIm‘V‘ Ama ~r, gmhÿ ~r, Am¡a ‘Þmo Eg Ho$.
(2016) gàoeZ Am°’$ ‘mBH«$mo’o$pë‘`m- Egmo{gE{Q>S>
Q´m§g{H$ße‘Z ’¡$ŠQ>,a, ~Q> Zm°Q> EZE’$-H$mßnmH$ ~r
g|{gQ>mB{Og ‘oboZmo‘m ñno {g{’$H$ gob S>oW.
Enm°ßQ>m°{gg 21: 928-940.

5. ~mgw ~m¡b Q>r Eg, Ho$hr nr, Sw>Wr E, JwÀN>¡OV EZ,
a{dàH$me EZ, ‘moIm‘V‘ Ama ~r, ‘Þmy Eg Ho$,
Aa‘mVm EZ, ñH$mono{bQ>r E‘, dm§J Ama, Am¡a E§JbQ>©
ỳ (2017) qgWo{gg, ’$moQ>mo{’${OH$b àmonQ>uµO E§S>

ñQ́ŠMg© Am°’$ Am°J}Zmo{Q>Z - er’$ ~o{gg ̀ y{Q>bmBqOJ
Eamo‘o{Q>H$ A‘rZmo E{gS> ’«$m°‘ X {Mab nyb E§S>
Edoë ỳEeZ Am°’$ X ~m`mobm°{OH$b ng©nopŠQ>d Am°’$
E {Q´’o${ZpëQ>Z H$ånmC§S>. OZ©b Am°’$ Am°J}{ZH$
~m`moHo${‘ñQ´r 168: 76-89.

6. ~mgw ~m¡b Q>r Eg, XÎmm S>r, Sw>Wr E, JwÀN>¡V EZ,
amoMm ~r Or E‘, ½ ỳS>og S>m {gëdm E‘E’$gr,
‘moIm‘V‘ Ama ~r, a{dàH$me EZ, Am¡a ‘Þm Eg
Ho$ (2017) Ý ỳ {S>~w{Q>pëQ>Z (4) boS>g© : qgWo{gg,
ñQ´ŠMg© E§S>, Am°pßQ>‘mBOoeZ E§S> Edoë ỳeEeZ Am°’$
gmBQ>moQ>mopŠgH$ nmoQ>|{e`b Eåbm°B>§J E375 (‘oboZmo‘m)
E§S> EMgrQ>r116 (H$mobZ H$m{g©Zmo‘m) gob bmB§g
BZ {dQ´mo. OZ©b Am°’$ BZ Am°J}{ZH$ ~m`moHo${‘ñQ´r
166: 34-48.

àog ‘|

d‘m© EZ, Am¡a ‘Þm  Eg Ho$. (2017) EO nmoQ>|{eEQ²g
gob S>oW BZ nr53 ZoJo{Q>d goëgS> dm`m AnaoJwboeZ Am°’$
EZE’$-H$mßnm` ~r E§S> BånoZ`a‘|Q> Am°’$ Am°Q>mo’o$Or.
OZ©b Am°’$ gobwba {’${O`mobm°Or (2017 OZdar 27.
S>rAmoAmB©: 10.1002/jcp.25828).
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ñVZr AmZwd§{eH$s $à¶moJembm
{dH$mgmË‘H$ nmWdoO H$s AmYma^yV AZwOZZr¶ {H«$¶m{d{Y¶m±

g¨H$m¶ g§Ord Imogbm ñQ>m’$ d¡km{ZH$
nrEMS>r N>mÌ aMZm amoeZ Xod d[aîR> AZwg¨YmZ AÜ¶oVm

BpåV¶mO ¶mgrZ d[aîR AZwg̈YmZ AÜ¶oVm
Vwfma Wm‘~Z d[aîR AZwg¨YmZ AÜ¶oVm
am‘rgoÅ>r amOrd d[aîR AZwg¨YmZ AÜ¶oVm
{dnbd dr AJ«dmb d[aîR AZwg¨YmZ AÜ¶oVm
Aå~o àgmX {×doXr H${ZîR AZwg¨YmZ AÜ¶oVm
AZwZ¶ {gÝhm H${ZîR AZwg¨YmZ AÜ¶oVm

AÝ` gXñ¶ AM©Zm Vmo‘a O¡d gyMZm {dkmZ{dX
E‘ lrb{bVm VH$ZrH$s A{YH$mar$
àH¥${V qgh AZwg̈YmZ gh¶moJr
‘mohå‘X hgZ à¶moJembm ghm¶H$

gh¶moJH$Vm© Jm¶Ìr am‘H¥$îUm AmB©Eb~rEg, ZB© {X„r
eoIa ‘m§S>o EZgrgrEg, nwUo
amHo$e {‘lm grgrE‘~r, h¡Xam~mX
{dZ¶ Ho$ ZÝXrHy$ar EZAmB©AmB©, ZB© {X„r
nr ZmJamO OoEZgrEEgAma Am¡a AmB©AmB©Eggr, ~¢Jbmoa
e{‘©îR>m ~ZOu ¶yAmoEM, h¡Xam~mX
‘§Owbm lrWaU ¶yAmoEM, h¡Xam~mX

n[a¶moOZm 1: Dnmt2 Am¡a AmaEZE àg§ñH$aU

Bg à{VdoXZmYrZ df© Ho $ àmaå^ VH$ {H$E
JE H$m¶© H$m gmam§e (‘mM© 31, 2016 VH$)
DNMT2 H$mo S>rEZE ‘o{Wb Q´m§g’$aog Ho$ ê$n ‘| dJuH¥$V
{H$`m J`m h¡ {H$ÝVw AÜ``Z nmÌo Am¡a Ordo n[apñW{V`m|
‘| CëboIZr` S>rEZE ‘o{WboeZ J{V{d{Y Xem©Zo ‘|
{d’$b aho h¢& h‘mar à`moJembm Ho$ {nN>bo AÜ``Zm| ‘|
`h Xem©̀ m J`m h¡ {H$ H$mo{eH$s` VZmd Ho$ Xm¡amZ Img
Vm¡a na AmaEZE àg¨gmYZ ‘| DNMT2 em{‘b
hmoVm h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1  Aà¡b, 2016 - 31 ‘mM©, 2017)
h‘mar à`moJembm Ho$ {nN>bo H$m ©̀ ‘| DNMT2 H$mo VZmd
H$U H$m EH$ KQ>H$ Xem©̀ m J`m h¡& DNMT2 Z Ho$db
Am°ŠgrS>o{Q>d Am¡a E§S>moßbmpÁ‘H$ ao{Q>Hw$b‘ (B©Ama) VZmd

H$s à{V{H«$`m ñdê$n gmBQ>moßbmpÁ‘H$ VZmd H$Um| (EgOr)
H$mo nwZ: ñWmZrH¥$V H$aVm h¡ ~pëH$ ̀ h ̂ r nm`m J`m {H$
Bggo Or3~rnr Am¡a Q>rQ>rnr O¡go {gÕ VZmd H$U ‘mH©$am|
Ho$ gmW ^r A§V:{H«$`m Am¡a gh ñWmZrH$aU hmoVm h¡&
h‘mao n[aUm‘m| ‘| ^r `h Xem©̀ m J`m h¡ {H$  `h nwZ:
ñWmZrH$aU Ho$db Am°ŠgrS>o{Q>d Am¡a E§S>moßbmpÁ‘H$ ao{Q>Hw$b‘
(B©Ama) VZmd VH$ gr{‘V Zht h¡ Š`m|{H$ h‘Zo Aën
nrEM Am¡a Am°ñ‘mo{Q>H$ AmKmV g{hV VZmd H$s AÝ`
n[apñW{V`m| ‘| gmBQ>moßbmpÁ‘H$ VZmd H$Um| na DNMT2
H$m gh ñWmZrH$aU XoIm h¡&

My§{H$ amoJmUw Ûmam g¨H«$‘U H$mo{eH$m na VZmd n¡Xm
H$aVm h¡, h‘Zo ̀ h nVm bJm`m {H$ EH$ dm`ag Ûmam EH$
H$mo{eH$m H$m g¨H«$‘U ^r DNMT2 H$m gh ñWmZrH$aU
H$a gH$Vm h¡& grB©E‘X174 H$mo{eH$mE§ EMAmB©dr-1 go
g̈H«${‘V H$s JB© Am¡a à{Vajm à{VXr{áerbVm Ûmam g̈H«$‘U
Ho$ 12 KÊQ>o go 72 KÊQ>o ~mX AbJ AbJ g‘` A§Vamb na



101

Am§V[aH$ DNMT2 H$m ñWmZrH$aU XoIm J`m& h‘Zo
Zm{^H$ go gmBQ>moßbmpÁ‘H$ VZmd H$Um| VH$ DNMT2
àmoQ>rZ H$m J{Verb gh ñWmZrH$aU XoIm& DNMT2 H$mo
àYmZ ê$n go Ag¨H«${‘V H$mo{eH$mH$mAm| ‘| Zm{^H$ ‘|
nm`m J`m ({MÌ 1E, D$na go Xygam n¡Zb)& 12 KÊQ>o
~mX DNMT2 H$mo gmBQ>moßbmÁ‘ Am¡a Zm{^H$ XmoZm| ‘|

‘m¡OyX nm`m J`m ({MÌ 1E, D$na go Xygam n¡Zb)
g¨H«$‘U Ho$ 24 KÊQ>m| ~mX, DNMT2  H$mo nyar Vah
gmBQ>moßbmpÁ‘H$ VZmd H$Um| ‘| nwZ: ñWmZrH¥$V nm`m
J`m& àYmZ Vm¡a na gmBQ>moßbmpÁ‘H$ ñWmZrH$aU g̈H«$‘U
Ho$ 36 KÊQ>o ~mX Am¡a 12 KÊQ>o ~mX ~Zm ahm, DNMT2
gmBQ>moßbmÁ‘ Am¡a Zm{^H$ XmoZm| ‘| nm`m J`m ({MÌ

{MÌ 1. EMAmB©dr-1 g¨H«$‘U H$s à{V{H«$`m ‘| DNMT2  H$m gh ñWmZrH$a& (E) Am§V[aH$ DNMT2 Ho$ ñWmZrH$aU
H$s Om§M Ag¨H«${‘V Am¡a EMAmB©dr-1 g¨H«$‘U Ho$ ~mX {d{^ÝZ g‘` {~ÝXwAm| na à{Vajm A{^a§OZ Ûmam H$s JB©& Zm{^H$ H$mo
S>rEnrAmB© go à{V A{^a§{OV {H$`m J`m& ñH$ob ~ma - 5  ‘mBH«$mo ‘mob& (~r) DNMT2  {gJZb Ho$ {bE ‘m°H$ g¨H«${‘V Am¡a
EMAmB©dr-1 go g¨H«${‘V grB©E‘X174 (S.D.) H$mo{eH$mAm| Ho$ {bE gmBQ>moßbmÁ‘ / Zm{^H$ (gr/EZ) H$m AZwnmV& Zm{^H$ Am¡a
gmBQ>moßbmpÁ‘H$ à{Vajm à{VXr{áerbVm H$s Vrd«Vm H$s JUZm B‘oO Oo (n=16). H$m Cn`moJ H$aVo hþE kmV H$s JB©& Ìw{Q> ~ma
‘| ‘mZH$ {dMbZ (S.D.). *Ûmam Student's t-test, ***P < 0.001, ****P < 0.0001 EH$njr BH$mB© CëboIZr` A§Va Xem©̀ m
OmVm h¡&

1E)& Ag¨H«${‘V Am¡a EMAmB©dr-1 go g¨H«${‘V grB©E‘
X174 H$mo{eH$mAm| ‘| DNMT2  {gJZb H$s ‘mÌm kmV
H$aZo go ^r EMAmB©dr-1 g¨H«$‘U Ho$ ~mX gmBQ>moßbmÁ‘
‘| DNMT2  H$s CëboIZr` ñWmZrH$aU hmoZo H$s nw{ï> H$s
JB© ({MÌ 1~r)& H§$Q´mob Ho$ Vm¡a na, BgH$s nw{ï> H$aZo
Ho$ {bE {H$ DNMT2  H$m gh ñWmZrH$aU EMAmB©dr-1
g¨H«$‘U Ho$ gmW gh g¨~§{YV Wm, H$mo{eH$mAm| H$mo Vmn
go ‘¥V EMAmB©dr dm`ab H$Um| Ho$ gmW g¨go{MV {H$`m
J`m& Vmn go ‘¥V EMAmB©dr dm`ag H$Um| go g¨H«${‘V
BZ H$mo{eH$mAm| ‘| DNMT2 H$m H$moB© gh ñWmZrH$aU
Zht XoIm J`m& Bg àH$ma DNMT2 àmoQ>rZ EMAmB©dr-
1 g¨H«$‘U Ho$ gmW AZoH$ H$mo{eH$s` VZmdm| na à{V{H«$`m
XoVm h¡ Am¡a VZmd H$Um| ‘| ñWmZrH¥$V hmo OmVm h¡&

EMAmB©dr g¨H«$‘U Ho$ Xm¡amZ DNMT2 H$s ŷ{‘H$m H$m
bmjUrH$aU H$aZo Ho$ {bE à`moJembm ‘| AmJo H$m ©̀
Omar h¡&

n[a¶moOZm 2 : g§H«$‘U Ho$ {bE ‘oO~mZ E{nOoZo{Q>³g
à{V{H«$¶m

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2016 VH$)

h‘ ‘mBH$mo~¡ŠQ>r[a`m go AZw‘m{ZV EZH$mo{S>S> S>rEZE
‘oWmBbQ´m§g’o$aog  (Amadr2966gr) Am¡a EH$ {hñQ>moZ
‘oWmBbQ́m§g’o$aog (Amadr1988) {Og‘| Zm°Z - Ho$Zmo{ZH$b
{d{Y ‘| nanmofr OrZmo‘ ‘| {‘WmBboQ> gmBQ>mogmBZg Am¡a
{hñQ>moZ EM3 H$s j‘Vm h¡& {d{eï> nanmofr OrZm| H$s
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A{^ì`{º$ ‘| n[adV©Z Ho$ gmW Bg {‘WmBboeZ H$s
j‘Vm H$m ghg¨~§Y nm¶m J¶m Wm&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017)
h‘Zo nhbo Xem©̀ m h¡ {H$ ‘mBH$mo~¡ŠQ>r[a`b àOm{V`m|
Ûmam Xj E{nOoZo{Q>H$ à{H«$`mAm| H$mo {dH${gV {H$`m J`m
h¡, {OZHo$ Ûmam do grYo Vm¡a na ‘oO~mZ H$mo{eH$m OrZ
A{^ì`{º$$ H$mo {Z §̀{ÌV H$aZo H$m à`mg H$aVo h¢²& Rv2966c
Am¡a Rv1988 go ‘mBH$mo~¡ŠQ>r[a`m H$mo grYo Vm¡a na ‘oO~mZ
H«$mo‘o{Q>Z VWm ‘o{WboqQ>J gmBQ>mogmBZ Ho$ gmW A§V:{H«$`m
Ûmam E{nOoZo{Q>H$ g{H©$Q>ar na {Z §̀ÌU H$aZo ‘| ‘XX

{‘bVr h¡ Am¡a H«$‘e: EH$ Z`m Zm°Z Q>ob Am{O©ZmBZ
{hñQ>moZ EM3 ‘| {Z §̀{ÌV {H$`m OmVm h¡& BgHo$ Abmdm
h‘Zo ‘mBH$mo~¡ŠQ>r[a`b g¨H«$‘U Ho$ Xm¡amZ ‘oO~mZ Ho$
S>rEZE ‘o{WboeZ ‘| OrZmo‘ì`mnr ~Xbmd Xem©E h¢&
(1) à{Vajm à{V{H«$`m ‘| em{‘b OrZm| H$mo g{H«$`
~ZmZo Ho$ {bE, (2) ‘mBH$mo~¡ŠQ>r[a`m ‘| BgH$s E{nOoZo{Q>H$
ê$naoIm Ho$ ~Xbmdm| H$s amoH$Wm‘ Ho$ {bE `m (3)
‘mBH$mo~ŠQ>r[a`b àmoQ>rZm| Ûmam {H$E JE E{nOoZo{Q>H$
~Xbmdm| H$mo ~XbZo Ho$ {bE, `h g¨H$ënZm H$s JB© h¡
{H$ ‘oO~mZ H$mo{eH$m ‘| ̂ r E{nOoZo{Q>H$ B’o$ŠQ>a àmoQ>rZm|
H$s A{^ì`{º$ ‘| ~Xbmd AmVo h¢, O¡go S>rEZE Am¡a

{MÌ 2. ‘mBH$mo~¡ŠQ>r[a`b g¨H«$‘U Ho$ Xm¡amZ SUV39H1 H$s A{V A{^ì`{º$ hmoVr h¡& E) Ag¨H«${‘V (`y) Am¡a E‘.
~mo{dg ~rgrOr g¨H«${‘V (AmB©) THP1 ‘¡H«$mo’o$O H$s Om§M SUV39H1 (D$nar n¡Zb) Ho$ A{^ì`{º$ ñVa hoVw g¨H«$‘U
(n¡Zb Ho$ D$na {X`m J`m) Ho$ ~mX AbJ AbJ g‘` {~ÝXwAm| na doñQ>Z© ãbm°qQ>J Ûmam H$s JB©²& Q>çy~w{bZ H$mo EH$ {Z`§ÌU
Ho$ ê$n ‘| Cn`moJ {H$`m J`m ({ZMbm n¡Zb)& ~r) Ag¨H«${‘V (ZrMo go Xygam n¡Zb), E‘. ~mo{dg ~rgrOr g¨H«${‘V
(D$nar Xygam n¡Zb) Am¡a Vmn Ûmam ‘¥V E‘. ~mo{dg ~rgOr g¨H«${‘V ({ZMbm g~go n¡Zb) THP1 ‘¡H«$mo’o$O H$mo SUV39H1
Ho$ {bE à{Vajm A{^a§{OV {H$`m J`m Am¡a H§$’$moH$b ‘mBH«$moñH$monr Ûmam XoIm J`m& gmBQ>moßbmÁ‘ (D$nar Xmo n¡Zbm| ‘| Vra
Ûmam A§{H$V) ‘| SUV39H1 Ho$ ñnoH$b bmoH$mB© XoI| Am¡a g¨H«${‘V THP1 ‘¡H«$mo’o$O ‘| Ag¨H«${‘V H$mo{eH$mAm| Ho$ {dnarV
H$mo{eH$m gVh (D$na go Xygam n¡Zb) XoI| Ohm§ A{^a§OZ àYmZ ê$n go Zm{^H$ ‘| {H$`m J`m Wm& Bg‘| Zm{^H$m| H$mo
S>rEnrAmB© go à{V A{^a§{OV {H$`m J`m Wm& ñHo$b ~ma 10 ‘mBH«$mo ‘mb& gr)  doñQ>Z© ãbm°Q> ‘| ‘mBH$mo~¡ŠQ>r[a`b g¨H«$‘U
Ho$ Xm¡amZ gmBQ>moßbmÁ‘ ‘| SUV39H1 H$s CnpñW{V Xem©B© JB©& Ag¨H«${‘V ({ZMbm n¡Zb) Am¡a E‘. ~mo{dg ~rgrOr
g¨H«${‘V (D$nar n¡Zb) THP1  ‘¡H«$mo’o$O H$mo g¨H«$‘U Ho$ ~mX AbJ AbJ g‘` {~ÝXwAm| (n¡Zb Ho$ ZrMo Xem©`m J`m) na
doñQ>Z© ãbm°qQ>J Ûmam SUV39H1 H$s CnpñW{V Ho$ {bE Om§Mm J`m& {Z`§ÌU Ho$ Vm¡a na ãbm°Q> H$s ImoO EM3 (Ý`ypŠb`a)
Am¡a Q>çy~w{bZ (gmBQ>moßbmpÁ‘H$) E§Q>r~m°S>rO Ho$ gmW H$s JB© Wr&
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{hñQ>moZ ‘o{Wb Q´m§g’$aog, Omo E{nOoZo{Q>H$ g¨emoYZm| H$mo
ñWm{nV H$aZo ‘| em{‘b h¢& AV: h‘ ‘oO~mZ E{nOoZo{Q>H$
B’o$ŠQ>a àmoQ>rZm| H$s nhMmZ H$aZm MmhVo h¢ Omo
‘mBH$mo~¡ŠQ>r[a`b g¨H«$‘U Ho$ à{V ‘oO~mZ H$s à{V{H«$`m
‘| EH$ ŷ{‘H$m {Z^mVo h¢ Am¡a AZwnmbZ H$aZo dmbo
E{nOoZo{Q>H$ g¨emoYZm| ‘| S>mCZ ñQ´r‘ ~Xbmdm| H$m
bmjUrH$aU ^r H$aVo h¢&

EH$ Ama§{^H$ à¶moJ ‘|, h‘Zo nrE‘E go CnMm[aV
THP1  H$mo{eH$mAm| (THP1  ‘¡H«$mo’o$O) ‘| AZoH$ {hñQ>moZ
‘o{Wb Q´m§g’$aoO Am¡a S>r ‘o{Wbog H$s A{^ì¶{º$ ê$naoIm
H$s Om§M H$s h¡ Omo E‘. ~mo{dg ~rgrOr g¨H«$‘U na
hmoVr h¡, h‘Zo SUV39H1 (KMT1A), {hñQ>moZ H3K9
‘o{WbQ́m§g’$aog H$s A{^ì¶{º$ ‘| d¥{Õ XoIr h¡& SUV39H1
A{^ì¶{º$ H$m ñVa, E àmoQ>rZ Omo gm‘mÝ‘ Vm¡a na THP1
‘¡H«$mo’o$O ‘| AË¶§V H$‘ ñVam| na A{^ì¶ŠV hmoVm h¡,
Bg‘| E‘. ~mo{dg ~rgrOr g¨H«$‘U Ho$ Xm¡amZ AË¶{YH$
~‹T> JE Wo ({MÌ 2E)& Bg A{^ì¶{º$ ‘| ‘h d¥{Õ
H«${‘H$ Wr Am¡a ‘h ‘mBH$mo~¡ŠQ>r[a‘b àOm{V¶m| (E‘.
~mo{dg ~rgrOr, {MÌ 2~r), E‘. ñ‘oJ‘o{Q>g Am¡a E‘.
Q>çy~aHw$bmo{gg Ûmam gḦ«$‘U Ho$ {bE {d{eîQ> Wm& THP1
‘¡H«$mo’o$O Ûmam B©. H$mobmB© go g¨H«${‘V H$aZo na ¶m
H¡${S>S>m ½bo~«oQ>m ‘| SUV39H1 A{^ì¶{º$ ñVa ‘| H$moB© d¥{Õ
Zht Xem©B© JB©&

SUV39H1 (KMT1A), histone H3K9 g¨H « $ {‘V
H$mo{eH$mAm| ‘| A{V A{^ì`ŠV hmoZo Ho$ Abmdm SUV39H1
H$mo àYmZ Vm¡a na Ag¨H«${‘V ̀ m Vmn go ‘¥V E‘. ~mo{dg
~rgrOr Ûmam g¨H«${‘V THP1 ‘¡H«$mo’o$O H$s VwbZm ‘|
gmBQ>moßbmÁ‘ ({MÌ 2~r, D$nar Xm¡ n¡Zb) ‘| àYmZ Vm¡a
na ñWmZrH¥$V nm`m J`m, Ohm§ `h Zm{^H$ ‘| ‘m¡OyX Wm
({MÌ 2~r, {ZMbo Xmo n¡Zb)& h‘Zo g¨H«${‘V THP1
‘¡H«$mo’o$O Ho$ gmBQ>moßbmÁ‘ ‘| SUV39H1 H$s Xmo AbJ
AbJ ñWmZrH$aU ê$naoImE§ XoIr h¢& {MÌ 2~r Ho$ g~go
D$nar n¡Zb ‘| O¡gm XoIm J`m h¡, gmBQ>moßbmÁ‘ ‘|
SUV39H1 H$m gh ñWmZrH$aU A{YH$m§e H$mo{eH$mAm| ‘|
nm`m J`m& O~{H$ h‘Zo XoIm {H$ Hw$N> joÌm| ‘| H$mo{eH$mAm|
Ûmam SUV39H1 go ̀ wŠV H$mo{eH$mE§ A{^a§{OV Wt Am¡a ̀ o
SUV39H1 Ho$ {bE H$mo{eH$m gVh na Wt ({MÌ 2~r,
D$na go Xygam n¡Zb)&

E‘. ~mo{dg ~rgrOr g¨H«$‘U Ho$ Xm¡amZ SUV39H1 H$m
gmBQ>moßbmpÁ‘H$ ñWmZrH$aU hmoZo H$s nw{ï> doñQ>Z© ãbm°qQ>J
àmoQ>rZ Ûmam H$s JB© Omo E‘. ~mo{dg ~rgrOr go g¨H«${‘V
THP1 ‘¡H«$mo’o$O Ho$ gmBQ>moßbmpÁ‘H$ Am¡a Zm{^H$s` à^mO
Ho$ g¨JV h¡ Am¡a Bg‘| SUV39H1 H$s CnpñW{V H$s ImoO
H$s JB©& {hñQ>moZ EM3 (Zm{^H$) Am¡a Q>çy~w{bZ
(gmBQ>moßbmpÁ‘H$) Ho$ ñWmZrH$aU Ûmam Cn H$mo{eH$m
à^mOm| ({MÌ 2gr) H$s ewÕVm H$s nw{ï> H$s JB©& Ag̈H«${‘V
THP1 ‘¡H«$mo’o$O H$s VwbZm ‘|, Ohm§ Ho$db Zm{^H$s`
à^mO ‘| BgH$m nVm bJm`m J`m ({MÌ 2gr {ZMbm
n¡Zb), SUV39H1 H$m nVm Zm{^H$s` Am¡a gmBQ>moßbmpÁ‘H$
THP1 ‘¡H«$mo’o$O go g¨H«${‘V E‘. ~mo{dg ~rgrOr ‘|
nm`m J`m ({MÌ 2gr, D$nar n¡Zb)& O~{H$ XmoZm|
à^mOm| ‘| SUV39H1 H$m ñVa ~‹T> J`m, Bg‘| g‘`,
g¨H«$‘U Ho$ ~mX gmBQ>moßbmpÁ‘H$ à^mO Ho$ ñVa ‘| n`m©ßV
d¥{Õ hþB© Wr& g¨H«$‘U Ho$ Xm¡amZ SUV39H1 H$s ŷ{‘H$m
H$m bmjUrH$aU H$aZo Ho$ {bE à`moJembm ‘| H$m ©̀ Omar
h¢&
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 AmpÊdH$ H$mo{eH$m Ord {dkmZ$à¶moJembm
~¥hV^jH$mUwAm| ‘| g§Ho$V Q´>m§gS>³eZ Ho$ nmWdoO Ed§ Q²>¶y~aHw$bmo{gg ‘| nanmofr-amoJmUw H$s A§V:{H«$¶m

g¨H$m¶ g§JrVm ‘wImonmÜ¶m¶ ñQ>m’$ d¡km{ZH$
nrEMS>r N>mÌ AVwb CS²>JVm d[aîR> AZwg¨YmZ AÜ¶oVm (‘B©, 2016 VH$)

Jm¡a§Jm àYmZ d[aîR AZwg̈YmZ AÜ¶oVm
nméb qgh d[aîR AZwg¨YmZ AÜ¶oVm
{dídZmWm Pm d[aîR AZwg̈YmZ AÜ¶oVm
H$mo‘b S>mobm{g`m d[aîR AZwg¨YmZ AÜ òVm
lw{V lrdmñVd d[aîR> AZwg¨YmZ AÜ¶oVm
Ho$ E‘ amo{hZr d[aîR> AZwg¨YmZ AÜ¶oVm
a{d nmb H${ZîR> AZwg¨YmZ AÜ¶oVm
‘ZmoO Hw$‘ma H${ZîR> AZwg¨YmZ AÜ¶oVm (OwbmB© 2016 go$)

AÝ` gXñ¶ Ama ZmJoÝXa amd S>rEgQ>r - EgB©Ama~r n[a¶moOZm AÝdofH
{ZVrZ nmR>H$ d[aîR> VH$ZrH$s A{YH$mar
{’${bn A~«mh‘ AmB©grE‘Ama AZwg§YmZ Egmo{gEQ>
‘Yw ~m~y ~Q²>Qy> S>rEgQ>r-ZoeZb nmoñQ>S>m°³Q>ab AÜ¶oVm

({gVå~a 2016 go$)
am{hbm Hw$aoer AmB©grE‘Ama d[aîR AZwg̈YmZ AÜ¶oVm
’¡$O ZOa n[a¶moOZm ghm¶H$

gh¶moJH$Vm© àmo. g¡̀ X B© hgZ¡Z Om{‘¶m h‘XX© (h‘XX© ¶y{Zd{g©Q>r), ZB© {X„r
S>m° Or Zah[a emór AmB©AmB©grQ>r, h¡Xam~mX
S>m° gwXrn Kmof EZAmB©EZ, h¡Xam~mX
S>m° gÖrd lrdmñVd AmB©AmB©Q>r-~r, ~§~B©
S>m°. OoAmagr aoS²>S>r AmB©AmB©grQ>r, h¡Xam~mX
àmo. AmZ§X H$m|S>nr h¡Xam~mX ¶y{Zd{g©Q>r, h¡Xam~mX
S>m°. JmoX²Xm‘ gw‘ZbVm Amoñ‘m{Z¶m ¶y{Zd{g©Q>r, h¡Xam~mX
S>m°. {dO¶m bú‘r d„þar ^JdmZ ‘hmdra ‘o{S>H$b [agM© g|Q>a, h¡Xam~mX
S>m° {dZ‘ Z§{XHw$ar EZAmB©AmB©, ZB© {X„r

CÔoí¶
‘mBH«$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg (E‘Q>r~r) BgHo$ BZZoQ>
- B’o$ŠQ>>a H$m`m] H$mo {d{Z`{‘V H$aZo dmbo ‘mBH«$mo’o$O
‘| g¨Ho$VZ Q´m§gS>ŠeZ nW Am¡a {d{^Þ àË`mer àmoQ>rZ
~o{gbr Ho$ {dê$Õ nanmofr H$s gwajmË‘H$ à{V{H«$`mE§
‘m°S>²¶w>boQ> H$aZo Ho$ {bE ‘¡H«$mo’o$O g¨Ho$VZ H$mñHo$S>m| ‘|
{H$g àH$ma hñVjon H$aVo h¢&
n[a¶moOZm 1 : {dfmº$ H$maH$ Ho$ ê$n ‘| E‘.
Q>çy~aHw$bmo{gg Ho$ PPE2 H$s ŷ{‘H$m

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017)

g̈H«$‘U H$s à{V{H«$`m ‘| ‘¡H«$mo’o$OoO H$s nhbr à{V{H«$`mAm|
‘| go EH$ AmH«$‘UH$mar amoJ OZH$m| H$mo ‘maZo Ho$ {bE
{dfmº$  {H«$`merb Am°ŠgrH$OZ àUm{b`m| Am¡a ZmB{Q́H$
Am°ŠgmVBS> (NO) Am¡a BgHo$ ‘Ü`md{V©̀ m| Ho$ ~ñQ>©
CËnm{XV H$aZm h¡& Myhm| ‘| ZmB{Q´H$ Am°ŠgmaBS> H$m
CËnmmXZ E§Q>r ‘mBH«$mo~¡ŠQ>r[a`b à{VamoY Ho$ A{Zdm ©̀
KQ>H$m| Ho$ ê$n ‘| nm`m OmVm h¡& ZmB{Q´H$ Am°ŠgmBS> ‘|
CËào[aV hmoZo dmbo AmBZmoO OrZ {ZagZ Mtb H$s {dfmº$Vm
Ho$ gmW J§̂ raVm go Vmb‘ob H$a gH$Vo h¢& hmbm§{H$
‘mZd Q>çy~aHw$bmo{gg ‘| ZmB{Q́H$ Am°ŠgmhBS> H$s ̂ y{‘H$m
{ddmXmñnX h¡& na§Vw ̀ h Ü`mZ aIZm h¡ {H$ Mtb ZmB{Q´H$
Am°ŠgmBS> Am¡a BgHo$ ‘Ü`d{V©̀ m| Ho$ {df¡bo à^mdm| H$mo
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~oAga H$aZo Ho$ {bE noxR1, noxR3, ahpC O¡go H$B©
OrZm| H$mo Š`m| ~ZmE aIZm MmhVo h¢? dmñVd ‘| gmú`m|
H$s H$B© n§{º$`m| ‘| gwPmd {X`m J`m h¡ {H$ ZmB{Q´H$
Am°ŠgmBS> Mtb g¨H«$‘U Ho$ {déÕ ‘mZd nanmofr H$mo
gwa{jV aIZo ‘| ‘hËdnyU© `moJXmZ H$aVo h¢& Mtb PE /
PPE àmoQ>rÝg A~ O{Q>b ‘mBH«$mo~¡ŠQr>[a`b {dfmº$VVm
V§Ì Ho$ ê$n ‘| C^a aho h¢ Omo {ddmo ‘| AnZr CÎmaOr{dVm
Ed§ ñWmV{`Ëd§ hoVw àË`mnmofr H$mo{eH$s` V§Ì H$mo ì`mdpñWV
H$a gH$Vm h¡& ‘mBH«$mo-Eao AÜ``Zm| go nVm Mbm h¡ {H$
hmBnmopŠg`m Am¡a NO X~md Ho$ Xm¡amZ Mtb  ‘| PPE2
(Rv0256c)  Ho$ àXe©Z {d{Z`‘Z ‘| d¥{Õ hþB© Am¡a NO Ho$
AZmdaU na DosS - eyÝ` å ẁQ>oÝQ²g ‘| ^r {d{Z`‘Z ‘|
d¥{Õ XoIr JB©& O~ Mtb  H$mo ‘¡H«$mo’o$O n`m©daU ‘|
AZmd¥V {H$`m J`m, à`moJembm Am¡a amoJ {df`H$ XmoZm|
hr VZmdm| ‘| PPE2 Ho$ àXe©Z ‘| d¥{Õ nmB© JB© Omo Xem©Vm
h¡ {H$ PPE2 ~o{gbr H$mo NO Am¡a / AWdm Am°ŠgrH¥$V
X~md go ~Mmd hoVw ‘hËdnyU© ŷ{‘H$m {Z^m gH$Vm h¡&
h‘| nVm Mbm {H$ PPE2 EH$ òmdr àmoQ>rZ h¡ Am¡a PPE2
eyÝ` å ẁQ>oÝQ²g ‘mBH«$mo’o$OoO ‘| ZmB{Q´H$ Am°ŠgmBS> Ho$ Cƒ
CËnmXZ H$mo àmoËgm{hV H$aVm h¡ O~ Bgo dÝ` àH$ma Ho$
{d ôXm| Ho$ gmW {‘bm`m OmVm h¡& BZ AdbmoH$Zm| go ñnï>
hmoVm h¡ {H$ PPE2 ~¡ŠQ>r[a`m H$mo NO CËnmXZ amoH$Zo ‘|
‘XX H$a gH$Vm h¡ Am¡a EH$ {dfmº KQ>H$ Ho$ ê$n ‘| H$m ©̀
H$a gH$Vm h¡& PPE2 Ho$ H«${‘H$ {dûcofU go Zm{^H$s`
n[adhZ AZoH$ ̀ yHo$[a`mo{Q>H$ Q́m§g{H«$ßeZ ’¡$ŠQg© H$s {deofVm
H$s 100 à{VeV g̈^mì`Vm Ho$ gmW PPE2  Ho$ Q>{‘©Zb joÌ
‘| ë ỳgmBZ {O`a ‘mo{Q>’$ Ho$ gmW gmW EH$ ‘O~yV
‘moZmonm{Q©>Q> Ý ỳpŠb`a ñWmZr`H$aU g¨Ho$V H$s CnpñW{V
H$m nydm©Zw‘mZ hþAm²& new ~¡ŠQ>r[a`m ‘| H$^r-H$^r CËnÞ
hmoZo dmbo AZoH$ nmXn n¡WmoOo{ZH$ ~¡ŠQ>{a`m NLS- ẁº$$
à^mdr àmoQ>rÝg ẁº$> hmoVo h¡ {OÝh| H|$ÐH$ Ho$ à{V b{jV
‘mZm OmVm h¡& à^mdr àmoQ>rÝg Ho$ Zm{^H$ Ho$ à{V PwH$md
Am¡a ‘oO~mZ H$mo{eH$mAm| H$s n`m©á$n¡Wmobm°Or ~¡ŠQ>r[a`m
‘| EH$ C^aVr n¡WmoOo{ZH$ àUmbr V§Ì Ho$ ê$n ‘| àH$Q>
hmoVm h¡&

H$. PPE2 H¥${Ì‘ ỳHo$[a`mo{Q>H$ à{Vê$nU H$maH$ :
h‘Zo nm`m {H$ PPE2 ‘| CnpñWV ‘moZmonm{Q©>Q> NLS O¡{dH$
ê$n go g{H«$` h¢, My§{H$ R-W 264.7 ‘mBH«$mo’o$µO ‘| j{UH$
ê$n go àH$Q> hþE GFP-Q>¡½S> PPE2 H$mo H|$ÐH$ ‘| ñWmZr`H¥$V
{H$`m Om gH$Vm h¡, O~{H$ NLS {gJZb (”NLS-PPE2)
Ho$ {~Zm Q́§Ho$Q>oS> å ỳQ>|Q²g Eogm H$aZo ‘| Ag’$b aho ({MÌ-

1$E)& O~ YZmË‘H$ ê$n go Ano{jV Am{O©ZmBZ ‘moZmonm{Q©>Q>
‘| àdoe H$aVm Vmo Ý ỳQ´b EbZmBZ Adeof Ûmam NLS H$mo
à{VñWm{nV {H$`m OmVm h¡& å ỳQ>|Q> PPE2 (MutNLS-
PPE2) ^r H|$ÐH$ ‘| ñWmZr`H$aU ‘| Ag’$b ahm&
Šbm{gH$b Bånmo{Q>©Z Aë’$m / ~rQ>m PPE2  Ho$ H|$Ðr`
B§nmoQ>© ‘| em{‘b Wm My§{H$ BÝd‘}p³Q>>Z (Bånmo{Q©>Z Aë’$m
/ ~rQ>m ‘Ü`ñWVm dmbo H|$Ðr` BånmoQ>© H$m {d{eï>
AdamoYH$) BgHo$ H|$Ðr` BånmoaQ>© H$mo AdéÕ H$aZo ‘|
gj‘ Wm Am¡a NLS gr¹|$g nmañn[aH$ {H«$`m Ho$ gmW
PPE2  Bånmo{Q©>Z Aë’$m / ~rQ>m Ho$ gmW nmañn[aH$$
{H«$̀ m H$aZo ‘| gj‘ Wm na§Vw, ”NLS-PPE2 AWdm MutNLS-
PPE2  Ho$ gmW Zht&

I. iNOS n[aê$nU NO CËnmXZ H$mo AdéÕ H$aZo
‘| PPE2  H$m H|$Ðr` ñWmZm§VaU ‘hËdnyU© ŷ{‘H$m
{Z^mVm h¡ : A~ ̀ h OmZZm ~hþV amoMH$ hmoJm {H$ Š`m
NO CËnmXZ Ho$ AdamoY ‘| PPE2  H$s A{^H|$Ðr` à{d{eîQ>
‘hËdnyU© hmoVr h¡ `m Zht& h‘Zo nm`m {H$ ‘mBH«$mo’o$OoO
àX{e©V H$aZo dmbr dÝ` àH$ma Ho$  PPE2,  LPS-CÎmo{OV
ZmBQ´mBQ> Ho$ {Z‘m©U H$mo {deof ê$n go Adê$Õ H$a gH$Vr
h¢, na§Vw ÄNLS-PPE2  AWdm MutNLS-PPE2 go g̈H«${‘V
H$mo{eH$mAm| H$mo Zht {MÌ 1 ~r)& My§{H$ NO BÝS> ỳ{g~b
ZmB{Q´H$ Am°ŠgmBS> g¨íbofU (iNOS) BZ ‘¡H«$mo’o$OoO
Ûmam ‘w»` ê$n go CËnm{XV {H$`m OmVm h¡, BZ g‘yhm| ‘|
LPS-B§S²>¶yñS> inos à{Vê$nU ñVam| ‘| VwbZm H$a AY©-
JwUmË‘H$ RT-PCR H$m àXe©Z {H$`m J`m Am¡a PPE2 H$mo
gwÑ‹T> à{VamoY inos à{Vê$nU nm`m J`m ({MÌ 1 gr)&
O~ inos à‘moQ>a Ûmam ì ẁËnÝZ ë ỳ{g’o$ag [anmoQ>© ao{OZ
H$mo RAW 264.7 ‘mBH«$mo’o$O pñW[aVmnyd©H$ àH$Q> hmoZo
dmbo dÝ` àH$ma PPE2 (pCX4Neo-PPE2) ‘| à{dîQ> {H$`m
J`m, Vmo Q́§Ho$Q>oS> PPE2 (pCX4Neo-Ä NLS-PPE2) ‘| CËnÝZ
hmoZo dmbr H$mo{eH$mAm| H$s VwbZm ‘| LPS Ho$ gmW CËàoaU
Ho$ gmW ë ỳ{g’o$ag J{V{d{Y ‘| {deof AdamoY nm`m
J`m, Omo inos à‘moQ>a go AdéÕ à{Vê$nU ‘| PPE2 H$s
ŷ{‘H$m H$mo Xem©Vm h¡& PPE2 EH$ òmdr` àmoQ>rZ àVrV

hmoVr h¡ My§{H$ Mtb Ho$ pŠb{ZH$b ñQ́¡Z Ho$ H$ëMa gwnaZoQ>|Q²g
Am¡a gmBQ>moßbmÁ‘ VWm PPE2 EŠàoqgJ E‘. ñ‘oJ‘¡{Q>g
(EH$ Zm°Z-n¡WmoOo{ZH$ goamoJoQ> ~¡ŠQ>r[a`‘, {Og‘|
àmH¥${VH$ ê$n go PPE2 AZwnpñWV hmoVm h¡&) PPE2 go
g¨H«${‘V ‘mBH«$mo’o$OoO Ho$ H|$ÐH$ ‘| BgH$s ImoO H$s Om
gH$Vr h¡&
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J. inos à{Vê$nU H$m o Adê$Õ H$aZo Ho$ {bE
ñWmZm§V[aV PPE2  GATA-1 VËd Ho$ gmW Am~Õ hmoVm
h¡ : iNOS Ho$ àXe©Z H$mo à{Vê$nU Ho$ ñVa na nyd©
{ZYm©[aV {Z`‘Z Ho$ ê$n ‘| OmZm OmVm h¡& My§{H$ PPE2
‘| ë ỳgmBZ {Ona S>rEZE--~§Y AmH¥${V Ho$ g‘m{dîQ> hmoZo
H$s g¨̂ mdZm ì`ŠV H$s JB© Wr, h‘Zo AZw‘mZ bJm`m {H$
PPE2 g̈^mì`Vm inos OrZ à{Vê$nU hoVw ‘hËdnyU© à‘moQ>a
Ho$ {d{eîQ> {Z`m‘H$ Ad`d Ho$ gmW Ow‹S>Vm h¡&  NF-êB
Am¡a IRF-1 Ûmam {H$E OmZo dmbr ~‹S>r J{V{d{Y`m| hoVw
GATA à{Vê$nU H$maH$m| inos OrZ à‘moQ>a go CËnÝZ

S´mBqdJ à{Vê$nU ‘| ‘hËdnyU© ŷ{‘H$m {Z^mZo Ho$ {bE
OmZm OmVm h¡& Abr~m~m 2.1 (http:// wwwiti.cs.uni-
magdeburg.de/-grabe/alibaba2) H$m Cn`moJ H$a, h‘Zo
à{Vê$nU Ama§̂  hmoZo dmbo ñWb Ho$ 5'- AnñQŕ‘ joÌ ‘|,
H$‘ go H$‘ nm§M g¨̂ m{dV GATA-1 ~§Y H$m nVm
bJm`m& g~go amoMH$ ~mV, à{Vê$nU Ama§̂  hmoZo dmbo
ñWb Ho$ {ZH$Q> TATA- ~m°Šg AmÀN>m{XV ê$n ‘| EH$
g¨̂ m{dV {gŠd|g (- 16 go- 25) nm`m J`m ({MÌ 1 S>r)&
h‘Zo inos à‘moQ>a Ho$ TATA- ~m°Šg Ho$ g‘rnñW GATA-
1 ~§Y Am°{bJmoÝ ỳpŠb`moQ>mBS> ‘| nwZ: g̈ ẁŠV PPE2 àmoQ>rZ

{MÌ 1.  PPE2 àmoQ>rZ ‘oO~mZ H|$ÐH$ ‘| ñWmZm§V[aV hmoVr h¢ Am¡a ZmB{Q´H$ Am°ŠgmBS> Ho$ CËnmXZ H$mo Adê$Õ
H$aVr h¢ : (E)NLS Ho$ gmW ê$nm§V[aV EGFP- Q>¡½S>  PPE2 àmoQ>rZ (J«rZ) H|$ÐH$ ‘| ñWmZm§V[aV Zht hmo gH$s& R-W 264.7
‘¡H«$mo’o$OoO H$mo ̀ m Vmo EGFP-Q>¡½S> dÝ` - àH$ma PPE2 (EGFP-PPE2) AWdm Q́§Ho$Q>oS> NLS ̀ wŠV PPE2 (EGFP-ÄNLS-PPE2)
AWdm NLS ê$nm§VaU `wŠV PPE2 (EGFP-MutNLS-PPE2) Ho$ gmW g¨H«${‘V {H$`m J`m Am¡a g¨H«$‘U Ho$ 4 K§Q>o ~mX H$§’$moH$b
‘mBH«$moñH$monr H$s ghm`Vm go BgH$s Om§M H$s JB©& H|$ÐH$ ‘| DAPI (Zrbo) Yã~o nmE JE& (~r). nyU© NLS ẁŠV PPE2
‘mBH«$mo’o$OoO ‘| ZmBQ´mBS> Ho$ O‘md H$mo amoH$Vm h¡& RAW 264.7 ‘mBH«$mo’o$OoO H$mo `m Vmo pEGFP-C1 doŠQ>a ({Z §̀ÌU) AWdm
pEGFP-PPE2 AWdm pEGFP-Ä NLS-PPE Ho$ gmW g¨H«${‘V {H$`m J`m& g¨H«$‘U Ho$ 8 K§Q>o ~mX, ̀ m Vmo H$mo{eH$mAm| H$mo {~Zm
CnMma {H$E Eogo hr N>mo‹S> {X`m Am¡a AHo$bo ‘mÜ`‘ ‘| n[aîH¥$V {H$`m J`m AWdm 5 ‘mBH«$mo J«m‘/{‘.br. LPS Ho$ gmW CËào[aV
{H$`m J`m& 48 K§Q>o ~mX; J«rO A{^H$‘©H$ H$m Cn`moJ H$a H$ëMa gwnaZoQ>oÝQ²g ‘| ZmBQ´oQ> Ho$ O‘md H$s Om§M H$s JB©& (gr) D$na
{XE JE dU©Z Ho$ AZwê$n RAW 264.7 ‘mBH«$mo’o$OoO H$mo g¨H«${‘V {H$`m J`m Am¡a LPS Ho$ gmW CËàoaU Ho$ 2 K§Q>o ~mX, go‘r-
Šdm§{Q>Q>o{Q>d RT-PCR H$s Om§M H$aZo Ho$ {bE inos {d{eîQ> àmB‘g© H$m Cn`moJ H$a Hw$b AmaEZE- H$m òmd {H$`m J`m Am¡a {Z §̀ÌH$
Ho$ ê$n ‘| ~rQ>m-E[ŠQ>Z H$m Cn`moJ {H$`m J`m& (S>r) AZw‘m{ZV GATA-1 ~mB§qS>J H$m°Ýg|g VËdm| H$m EH$ ñH$s‘¡{Q>H$ {MÌ
BZmogm à‘moQ>a ‘| ‘m¡OyX h¡& àm°pŠg‘b GATA-1 ~mB§qS>J VËd Q>mQ>m ~m°Šg Ho$ gmW Amoda b¡ßS> h¡& (B©) PPE2 GATA-1
~mB§qS>J VËd Ho$ gmW nañna {H«$`m H$aVm h¡& [aH$m°å~rZ|Q> PPE2 àmoQ>rZ H$s {d{^ÝZ gm§ÐVmE§ bo~ëS> S>~b ñQ>¡ÝS>oS> (ds) Amo{bJmo
Ý`ypŠb`moQ>mBS²g Ho$ gmW D$î‘m{`V H$s JB© Wt Omo H$m°½ZoQ> àm°pŠg‘b GATA-1 ~mB§qS>J E{b‘|Q> `m NF-êB-~mB§qS>J VËdm| Am¡a
DNA -àmoQ>rZ O{Q>bVmAm| Ho$ à{V{Z{YËd dmbo EMSA- Ûmam gwbPmB© JB© Wt& H$moëS> H$m°åßQ>reZ à{V{H«$`mAm| ‘| 100 JwZr ‘moba
EŠgog AZbo~ëS> S>~b ñQ´|ÊS>oS> - Amo{bJmoÝ`ypŠb`moQ>mBS²g H$m à`moJ {H$`m J`m Wm& Xem©E JE Am§H$‹S>o VrZ ñdV§Ì narjUm| Ho$ h¢&
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H$m {d{eîQ> ~§Y nm`m na§Vw H$m°½Z|Q> NF-êB Am¡a IRF-1 -
~§Y Am°{bJmoÝ ỳpŠb`moQ>mBS> ‘| Zht nm`m J`m ({MÌ 1
B©)& My§{H$ GATA-1 à{VHy$b grŠd|g H$mo inos TATA
~m°Šg Ho$ gmW Amodab¡n H$aVo hþE nm`m J`m Wm, h‘Zo
`h AZw‘mZ bJm`m {H$ PPE2 àmoQ>rZ g¨̂ mì`Vm TATA-
~§Y àmoQ>rZ H$s ~§YZ à{H«$`m Ho$ gmW àË`j ê$n go
à{V{H«$`m H$a à{Vê$nU V§Ì Ho$ H$m ©̀ ‘| Ñ‹T>Vm Ho$ gmW
AdamoY CËnÝZ H$aVm h¡& d¡H$pënH$ àUmbr V§Ì {Og‘|
inos à‘moQ>a Ho$ AnñQ́r‘ joÌ ‘| CnpñWV Zm°Z - Amodab¡qnJ
GATA-1 ñWbm| na ~§Y ~ZmH$a PPE2 à{Vê$nU H$mo
AdéÕ H$a gH$Vm h¡, Bgo ZµOa§XmO Zht {H$`m Om
gH$Vm h¡& AÝ` {d{eîQ> ~¡ŠQ>r[a`b n¡WmoOÝg AWm©V
H$m°[aZo~¡ŠQ>r[a`‘ {S>ßWoar, {eJobm {S>g|Q>o[a`m AWdm
dmB{~«̀ mo H$mobo[a`m H$s Vah hr Mtb ‘| Šbm{gH$b
{dfmŠVVm VËdm| H$s H$‘r nmB© JB©& Bg{bE,
‘mBH«$mo~¡ŠQ>r[a`m Ho$ ‘m‘bo ‘| g¨H«$‘U H$mo XoIVo hþE
~¡ŠQ>r[a`b ^ma Ho$ gmW-gmW ‘¥Ë ẁXa H$s pñW{V ‘|
gm‘mÝ`Vm Q>çy~aHw$bmo{gg amoJ Ho$ àgma ‘| ‘hËdnyU©
H$maH$m| Ho$ ê$n ‘| ~‹S>o n¡‘mZo na {dfmŠVVm H$m dU©Z
{H$`m J`m& E‘. ñ‘¡J‘o{Q>H$ Ho$ BZ {dQ´mo Am¡a BZ {ddmo
XmoZm| ‘| PPE2 H$s {d{eîQ> CÎmaOr{dVm hoVw AZwHy$b
pñW{V`m§ nmB© JB© {Og‘| àmH¥${VH$ ê$n go Bg àmoQ>rZ H$s
H$‘r nmB© JB©& E‘. ñ‘¡J‘o{Q>g EŠgàoqgJ PPE2 go g̈H«${‘V
Myhm| ‘| ~¡ŠQ>r[a`b ̂ ma {deof ê$n go CÀM ‘mÌm ‘| nm`m
J`m Am¡a `h inos à{Vê$nU Ho$ ñVam| ‘| Ý ỳZVm Ho$ gmW
^br^m§{V g¨~Õ nmE JE&

^mdr AÜ``Z
PPE2 EH$ ZdrZ Am¡f{Y bú` {Ogo (¶yEg noQ>|Q> (¶yEg-
8603739B2) 10 {Xg̈~a, 2013 H$mo {X`m J`m) hmo gH$Vm
h¡& h‘mao ̂ mdr AÜ``Zm| Ho$ bú` h¢ i) ‘mBH«$mo ~¡ŠQ>r[a`b
PPE2 Ho$ DNA-~mB§qS>J S>mo‘oZ Ûmam Am¡a H$m¡Z go nanmofr
OrZ b{jV h¢ Am¡a ii) Š`m PPE2  Ho$ Ý ỳpŠb`a BånmoQ>©
H$mo bú` H$aZo dmbo AUwAm| H$m à`moJ ZdrZ E§Q>r ‘mBH«$mo
~¡ŠQ>r[a`b {M{H$Ëgm ‘| {H$`m Om gH$Vm h¡&

n[a`moOZm 2 : ESAT-6 : â2M A§V:{H«$¶m Ho$
g §aMZmË‘H$ Am ¡a AmpÊdH$ J{VerbVm H$m
AÜ``Z
‘mBH«$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg H$m àMwa ‘mÌm ‘|
{db{JV àmoQ>rZ Abu goH«o$Q>ar E§Q>rOo{ZH$ Q>mJ}Q> (ESAT)-
6 `m Rv3875 EH$ ‘hËdnyU© {dfmŠV H$maH$ h¡& ESAT-
6 {ZpîH«$`U go E‘. Q>çy~aHw$bmo{gg H$s {dfmŠVVm ‘|

H$‘r AmVr h¡& AnZo nyd© AÜ``Z ‘| h‘Zo {XIm`m {H$
ESAT-6 àmoQ>rZ AHo$bo ̀ m CFP-10 Ho$ gmW {‘bH$a nanmofr
àmoQ>rZ Beta-2-‘mBH«$mo½bmo~w{bZ (â2M) Ho$ gmW nañna
{H«$`m H$aVm h¡& Am¡a ESAT-6  gr - Q>{‘©Zb A§V VH$
A§{V‘ 6 E‘rZmo E{gS (VTGMFA-) H$m {S>breZ â2M
Ho$ gmW ESAT-6 H$s nañna {H«$`m H$mo ~m{YV H$a gH$Vm
h¡ Omo Bg ~mV H$m ÚmoVH$ h¡ {H$ ESAT-6 àmoQ>rZ Ho$ gr
Q>{‘©Zb (90-95) Adeof â2M Ho$ gmW nañna {H«$`m Ho$
{bE ‘hËdnyU© h¢& ESAT-6 H$mo E§S>moßbmpñ‘H$ ao{Q>Hw$b‘
(B©Ama) ‘| â2M H$s ‘mÌm Xem©B© JB© Wr Am¡a Bg àH$ma
MHC-I noßQ>mBS> H$m°åßboŠg ’$m°‘}eZ Ho$ {bE CnbãY
â2M H$s ‘mÌm ‘| H$‘r H$s JB© Wr {OgHo$ n[aUm‘ñdê$n
‘¡H«$mo’o$OoO Am¡a CD8+  Q>r H$mo{eH$m à{V{H«$`mAm| (lr{OV
Am{X g^r PLoS n¡WmoOÝg, 2014) Ho$ Šbmg I E§Q>rOZ
àñVwVrH$aU H$m ©̀ H$m S>mCZ aoJwboeZ hþAm& â2M ^r
‘mZd hr‘moH«$mo‘oQ>mo{gg àmoQ>rZ (EME’$B©) Am¡a CD1O¡go
H$B© Zm°Z Šbm{gH$b MHC-I àmoQ>rZm| Ho$ gmW Zm°Z H$modmb|Q>br
g̈~Õ h¢& Bg àH$ma Eogm ‘mZm OmVm h¡ {H$ â2M Ho$ gmW
B§Q>aEŠeZ Am¡a grŠdoñQ>[a¨J Ûmam ESAT-6 g¨H«$‘U Ho$
ES>dm§g‘|Q> Ho$ {bE nanmofr Bå ỳZ dmVmdaU H$s ‘m°S>çyboqQ>J
Am¡a AZwHy$b pñW{V`m§ CnbãY H$amZo ‘| ‘hËdnyU© ̂ y{‘H$m
AXm H$a gH$Vm h¡& Bg{bE Bg A§V:{H«$`m H$mo {Z §̀{ÌV
H$aZo dmbo ESAT-6 : â2M H$m°åßboŠeZ Ho$ AmpÊdH$ V§Ì
Am¡a ~m`mo{’${OH$b ‘mZX§S>m| H$s A§VÑ©{ï> àmßV H$aZm
{ZUm©̀ H$ h¡&
dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017)
H$. ESAT-6 : â2M H$m°åßboŠeZ H$m {’${OH$mo - agm`Z
‘yë`m§H$Z : ESAT-6 : â2M H$m°åßboŠeZ Ho$ V§Ì H$mo
g‘PZo Ho$ {bE, Bg AÜ``Z ‘| h‘Zo H$m°åßboŠeZ
à{H«$`m H$mo {Z §̀{ÌV H$aZo dmbo ‘mZX§S> nm[a^m{fV {H$`m
h¡& h‘Zo XoIm {H$ ESAT-6 Am¡a â2M H$m°åßboŠg ’$m°‘}eZ
{S>gmo{gEeZ H$m§ñQ>|Q> (Kd = 6.9 ìM) Am¡a ñQ>moB{H$‘moQ́r
Am°’$ B§Q>a EŠeZ EO 1:1 H$s ‘Ü`‘ g¨»`m Ho$ gmW EH$
E§S>moW{‘©H$ à{V{H«$`m Wr& ESAT-6 : â2M Ho$ ~mB§qS>J
AmBgmoW‘© Ho$ EZO}{Q>H$ ‘mZm| go g¨Ho$V {‘bVm h¡ {H$
ESAT-~mB§qS>J E§Q´mo{nH$ H$maH$ go g{H«$` ê$n go
ñQ>o{~bmBÁS> h¡& hmbm§{H$ ESAT-6 H$s ~mB§qS>J e{º$
HLA:â2M (1×10-8 M)  Am¡a ESAT-6:CFP-10 (1.1 × 10-

8M) H$s Anojm H$‘ h¡ ({MÌ 2E)& BgHo$ A{V[aŠV,
{’${O`mobm°{OH$b pñW{V ‘| ESAT-6  H$s gm§ÐVm {Z{üV
ê$n go {d{Z`{‘V h¡, Omo {H$ g̈^dV: CÀM h¡& Bg àH$ma
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ESAT-6  ñdV§Ì â2M Ho$ gmW ~mB§S> H$aZo `mo½` h¡ Am¡a
nyd© ‘| C{„pIV (lr OrV Am{X g^r PLoS n¡WmoOÝg,
2014) ‘¡H«$mo’o$O à{V{H«$`mAm| H$mo {ZYm©[aV H$aVm h¡&
h‘Zo ̀ h ̂ r XoIm {H$ CÀMVa bdU gm§ÐVm na  ESAT-
6 : â2M H$m°åßboŠg pñWa h¡ Am¡a g¨̂ dV: hmBS´mo’$mo{~H$
Zm°Z H$modob|Q> nañna {H«$`mAm| (âbmoaog|g AmYm[aV -ANS
~mB§qS>J Am‘mnZ Ûmam ̀ Wm gy{MV) Ûmam ñQ>o{~bmBÁS> h¡
({MÌ 2 ~r)& pñWaVm (Vmn‘mZ H$m ©̀ Ho$ ê$n ‘| W‘©b
Q´m§{OeZ H$s  E{bpßQ>{gQ>r Am¡a {‘S> ßdmB§Q> H$s JUZm)
AÜ``Z go nVm MbVm h¡ {H$ H$m°åßboŠg ‘| ESAT-6
g̈^dV: â2M Ûmam ñQ>o{~bmBÁS> h¡ ({MÌ 2 gr)& ESAT-

6 Ho$ gmW Vmnr` ê$n go pñWa â2M H$s nañna {H«$`m go
g̈^dV: {’${O`mobm°{OH$b pñW{V ‘| H$m°åßboŠg ‘| ESAT-
6 Ho$ ñQ>o{~bmBOoeZ ‘| `moJXmZ {‘bVm h¡&
I. â2M  Ho$ Adeof Asp53 ESAT-6 Ho$ gmW H$m°åßboŠg
~ZmZo Ho$ {bE ‘hËdnyU© h¡ : {XbMñn VarHo$ go ESAT-
6 Ho$ gr Q>{‘©Zg (Adeof 84-95) ñdV§Ì hmoVm h¡ Am¡a
`h  CFP-10 H$s A§V: {H«$`m ‘| em{‘b Zht hmoVm h¡&
BgHo$ nhbo h‘Zo ̀ h {gÕ {H$`m h¡ {H$ ESAT-6  Ho$ gr
Q>{‘©Zb Ho$ A§{V‘ 6 E{‘Zmo E{gS> (VTGMFA-) ‘wŠV
â2M Ho$ gmW A§V: {H«$`m H$aZo Ho$ {bE ‘hËdnyU© h¡, Omo
HLA - Ho$ gmW g̈~Õ Zht h¡ (lrOrV Am{X, PLoS

{MÌ 2. ESAT-6 : â2M nañna {H«$`m H$mo g¨aMZmË‘H$ Ed§ AmpÊdH$ J{VH$s : (E)  AmBgmoW‘©b Q>mBQóeZ H¡$bmoar‘rQ´r
Ûmam ESAT-6 : â2M nmañn[aH$ {H«$`m H$s W‘m}S>mBZo{‘Šg H$s Om§À& â2M `wŠV ITC H$s à{Vê$nr H$mo{eH$m ESAT-6 H$s
~‹T>Vr gm§ÐVm Ho$ {dê$Õ Q>mBQ>aoQ> {H$`m J`m& AmYma aoIr` g¨emoYZ Ho$ ~mX 180s A§Vamb na ESAT-6 Ho$ àË`oH$ B§OoŠeZ hoVw
Ademo{fV Cî‘m& D$nar WoamoJ«m‘ n¡Zb ‘| àX{e©V hþB© O~{H$ {ZMbo n¡Zb ‘| ~mB§qS>J E§WobnrO ~Zm‘ àmoQ>rZ AmpÊdH$ Am¡gV
àX{e©V hþAm& (~r) ESAT ‘| -ANS ~§Y H$s à{VXr{á Vrd«Vm ‘| H$‘r Am¡a ESAT-6 : â2M {‘lU ‘| ëmax 538nm  H$m
red ñWmZm§VaU Xem©Vm h¡ {H$ ESAT-6 H$s C^ar hþB© {dbm`H$ hmBS´mo’$mo{~H$ gVh â2M H$s CnpñW{V ‘| AdamoY CËnÝZ
H$aVr h¡& (gr) Far-UV Am¡a near-UV ñn¡ŠQ´moñH$monr H$s ghm`Vm go ESAT-6 g¨b`Z ‘| â2M g¨aMZm Ho$ JR>ZmË‘H$
n[adV©Z H$s Om§Àm& ESAT-6 Ho$ g¨`moOZ Ho$ A{V[aŠV BbrpßQ>{gQ>r ‘| H$‘r nmB© JB©& (S>r) ESAT-6 àmoQ>rZ Ho$ ‘w»` g{H«$`
ñWb na CnbãY Adeof Am¡a â2M àmoQ>rZ gVh / D$nar n¡Zb - ESAT-6 (E- l¥§Ibm H$m Met93) H$m B§Q>a’o$g Am¡a
â2M (~r-l¥§Ibm H$m -Asp53 ), hmBS´moOZ ~§Y nmañn[aH$ {H«$`m H$m hmBbmBQ> H$a aho h¡, {OÝh| qnH$ q~XwAm| dmbr aoImAm|
Am¡a ‘hËdnyU© Adeofm| H$mo pñQ>H$ ‘m°S>b AWm©V ESAT-6 (hao a§J ‘|) Am¡a â2M (g¨Var a§J) ‘| Xem©`m J`m h¡& nmañn[aH$
{H«$`m ‘| gpå‘{bV ‘hËdnyU© Adeof H$mo Jmobo ‘| Xem©`m J`m h¡& {ZMbm n¡Zb O~ ESAT-6 H$mo â2M-Asp53Ala Ho$ gmW
{‘bm`m OmVm h¡, Vmo ESAT-6 Ho$ gr-Q>{‘©Zg go Xya hQ> JE Adeof H$mo àX{e©V H$a nmañn[aH$ {H«$`m g‘mßV hmo OmVr h¡
Š`m|{H$ â2M Ho$ â2M (B©, E’$) Asp53 ‘| CËnÝZ CËàoaU ESAT-6 ‘| nmañn[aH$ {H«$`m hoVw ‘hËdnyU© hmoVm h¡& pGBKT7-
ESAT-6 Am¡a pGADT7-native â2M AWdm pGADT7-â2M (Asp53Ala) Ho$ gmW ̀ rñQ> ñQ́¡Z AH109 H$mo g̈ ẁŠV ê$n go
ñWmZm§V[aV {H$`m J`m& Am¡a MwZo JE ‘mÜ`‘ (QDO) ‘| Bgo CJm`m J`m VWm nmañn[aH$ {H«$`m hoVw BgH$s Om§M H$s JB©
(B©), am°Mo S>m`½ZmopñQ>H$ ¶yEgE go àmßV {H$Q> H$m Cn`moJ H$a bm`goQ>rO Am¡a â-gal E§OmB‘ gm§ÐVm H$s ^r Om§M H$s JB©
(E’$) Xem©E JE Am§H$‹S>o VrZ ñdV§Ì à`moJm| H$m à{V{Z{YËd H$aVo h¢&
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n¡WmoOÝg, 2014) gm‘mÝ` H$mo{eH$mAm| ‘|, â2M Zm°Z
H$modob|Q> VarHo$ go MHC-I O¡go AUwAm| (MHC-I/HLA,
CD1 Am¡a HFE) Ho$ Aë’$m MoZ nm°brnoßQ>mBS> Ho$ gmW Ow‹S>m
hmoVm h¡ Am¡a ̀ h H$m°åßboŠg ~ZmZo Ho$ {bE Aë’$m MoZ Ho$
VrZm| S>mo‘oZ Ho$ gmW ì`mnH$ g¨nH©$ ~ZmVm h¡& â2M Ho$
gmW MHC-I, CD1 Am¡a HFE H$s l¥§Ibm Ho$ gmW Ow‹S>md
BZ J«m{h`m| H$s H$mo{eH$m gVh A{^ì`{º$ Ho$ {bE nyd©
Amdí`H$Vm h¡ Am¡a â2M Ho$ gmW g¨nH©$ Ho$ q~XwAm| na
Adeofm| H$s g̈»`m MHC-I O¡go AUwAm| Ho$ ~rM gmPm H$s
OmVr h¡, {Oggo BZ AUwAm| Ho$ ~rM gm‘mÝ` g¨nH©$ H$m
gwPmd {‘bVm h¡& â2M Ho$ Adeof Omo ESAT-6 Ho$ gmW
A§V: {H«$`m Ho$ {bE ‘hËdnyU© h¢, CÝh| nhbo nhMmZm
Zht J`m, Omo ZB© XdmAm| H$s ̂ mdr ImoO Ho$ {bE ‘hËdnyU©
{dMma q~Xw h¢& AV: AmpÊdH$ J{VerbVm {g‘wboeZ
AÜ``Zm| Ho$ ~mX ¶rñQ> Ho$ Xmo hmB{~«S>mBOoeZ Am‘mnZ
CZ â2M joÌm| H$s nhMmZ hoVw {H$E JE Omo ESAT-6 Ho$
gmW A§V: {H«$`m Ho$ {bE ‘hËdnyU© h¡& ‘mZd â2M
àmoQ>rZ g̈aMZm ‘| gmV EñnmaQ>oQ> Adeof Asp53, -Asp59,
-Asp76, Asp96 Am¡a Asp98 bJ^J g^r {díbo{fV
H«$‘m| ‘| eV à{VeV g¨a{jV hmoVo h¢, O~{H$ Asp34
Am¡a Asp38 H$mo nyar Vah ½byQ>m‘oQ> Ûmam à{VñWm{nV
nm`m J`m `m BZHo$ ñWmZ na AÝ` Y«wdr` AZmdo{jV
E{‘Zmo E{gS> AmE& â2M Ho$ Asp53 Adeof H$mo MHC
dJ© I ^mar l¥§Ibm Am¡a â2M H$m°åßboŠg Ho$ pñWarH$aU
Ho$ {bE ‘hËdnyU© nm`m J`m, O~{H$ AbJ {H$E JE
â2M ‘| Bgo nyar Vah {dbm`H$ Ûmam CØm{gV nm`m J`m
Am¡a Bg‘| Amg nmg Ho$ Adeofm| Ho$ gmW A§V: {H«$`m H$m
A^md Wm& â2M Ho$ S>r-ñQ́¢S> Ho$ ~rM Asp53 hmoVm h¡, Omo
Mma ñQ¢́S> dmbr ~rQ>m erQ> H$m g~go VoO {hñgm hmoVm h¡,
Bggo MHC dJ© I  ^mar l¥§Ibm H$mo àmßV H$aZo ‘|
g̈aMZmË‘H$ bMrbmnZ bm`m OmVm h¡& h‘mao H§$ß ỳQ>oeZb
Am¡a ñWb {ZX}{eV å ỳQ>mOoZo{gg AÜ``Zm| ‘| ñnîQ> ê$n
go gwPmd {X`m J`m h¡ {H $â2M  ‘| Asp53Ala H$m
CËn[adV©Z â2M Ho$ gmW H$m°åßboŠg ~ZmZo Ho$ {bE
ESAT-6 H$s ~§YwVm H$mo CëboIZr` ê$n go à^m{dV H$aVm
h¡ ({MÌ 2 S>r-E’$)& Bggo h‘mao {nN>bo n[aUm‘ ^r
ñnîQ> ê$n go g̈Ho$V XoVo h¢ {H$ ESAT-6 Ûmam HLA -: â2M
H$m°åßboŠg Ho$ ñVa g¨X{‘V hmo OmVo h¢ Am¡a Bg àH$ma dJ©
I E§Q>rOZ àñVwVrH$aU ‘| ~mYm hmoZo go A§VV: ò HLA
^mar l¥§Ibm Ho$ gmW H$m°åßboŠg ~ZmZo go ‘wŠV â2M nyb
‘| CnbãY ^mJ Ho$ gmW Ow‹S> OmVo h¢& Bggo gwPmd
{‘bVm h¡ {H$ â2M Ho$ Asp53 {hñgo ‘| MHC-I  Am¡a
ESAT-6 AUw XmoZm| Ûmam {d{Z‘` {H$`m OmVm h¡ VWm

ESAT-6 à{VñnYm©Ë‘H$ ê$n go HLA -: â2M H$m°åßboŠg
{Z‘m©U H$s amoH$Wm‘ Ho$ {bE â2M Ho$ Asp53 ñWb na
{Z §̀ÌU H$aVm h¡&
^mdr AÜ``Z
ESAT-6 H$mo b{jV H$a N>moQ>o AmpÊdH$ / amgm`{ZH$
AdamoYm| H$s Om§M H$s OmEJr, Am¡a ‘mBH«$mo’o$OoO Ho$ dJ©
I E§Q>rO|Z àñVwVrH$aU H$m ©̀ ‘| AnaoJwboeZ hoVw ESAT-
6 àmoQ>rZ Ho$ gmW â2M H$s nmañn[aH$ {H«$`m ‘| ~mYm
CËnÝZ H$aZo dmbo à‘wI AUwAm| H$s Om§M H$s OmEJr&
àH$meZ
(i)  H¡$b|S>a df©  2016  ‘| àH$m{eV emoY nÌ
(A§{V‘ n¥ð> g¨»`mAm| Ho$ gmW qàQ> ‘|)
1. CS>²JVm E, Hw$a¡er Ama Am¡a ‘wImonmÜ`m` Eg.

(2016 ). Q´m§gS>ŠeZ Am°’$ ’§$ŠeZbr H§$Q´mpñQ>§J
{g½Zëg ~m` Qy> ‘mBH$mo~¡ŠQ>r[a`b nrnrB© àmoQ>tg
S>mCZñQ´r‘ Am°’$ Q>rEbAma2 [agoßQ>g©. OZ©b Am°’$
Bå ỳZmobm°Or 197:1776-87.

2. A~«mh‘ nr Ama, CS>²JVm E, bmWm Or Eg Am¡a
‘wImonmÜ`m` Eg (2016). X ‘m`H$mo~¡ŠQ>r[a`‘
Q>çy~aHw$bmo{gg nrnrB© àmoQ>rZ Rv1168c B§S>çygoµO
ñQ´m°ÝJa ~r gob [añnm°Ýg X¡Z Rv0256c BZ EpŠQ>d
Q>r~r noe|Q²g. B§’o$ŠeZ, OoZo{Q>Šg E§S> Edmoë ỳeZ
40:339-345.

(ii)  H¡$b|S>a df© 2017 ‘| àH$m{eV emoY nÌ
1. ^Q> Ho$ EM, lrdmñVd Eg, H$moQ²Qw>>é Eg Ho$, Kmof

Am¡a ‘wImonmÜ`m` Eg. (2017). X PPE2 àmoQ>rZ
Am°’$ ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg Q´m§gbmoHo$Q²g
Qy> hmoñQ> Ý ỳpŠb`g E§S> B§h¡{~Q²g ZmB{Q´H$ Am°ŠgmBS>
àmoS>ŠeZ. gmB§{Q>{’$H$ [anmoQ²g© 7:39706. S>rAmoAmB©
: 10.1038/Eg[an 39706.

(iii)  AÝ¶ àH$meZ>
1. ‘wImonmÜ`m` Eg Am¡a Kmof Eg. (2017).

‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg : dm°Q> BµO X amob
Am°’$ PPE2 S>çy[äJ B§’o$ŠeZ? â ỳMa ‘mBH«$mo~m`mobm°Or
(Am‘§{ÌV g̈nmXH$s` boI) (àog ‘|).

2. am‘oœa‘ EZ Ama, lrdmñVd Ama, àYmZ Or, qgh
nr Am¡a ‘wImonmÜ`m` Eg. ’o$Jmogmo‘ -  bmBgmogmo‘
â ỳeZ hmBO¡H$ - EZ AmQ>© Am°’$ B§Q́mgobwba ~¡ŠQ>r[a`m.
àmo{gqS>½g Am°’$ X B§{S>`Z ZoeZb AHo$S>‘r Am°’$
gmB§goµO (àog ‘|).
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AmpÊdH$ AmZwd§{eH$s à¶moJembm

(ì¶m»¶mË‘H$ ZmoQ >: AmU{dH$ AmZwd§{eH$s à¶moJembm, {Og‘| aoe‘ H$sQ> AmZwd§{eH$s Am¡a OrZmo{‘Šg CËH¥$ï>Vm H|$Ð
(grAmoB©) ^r em{‘b h¡, H$s AÜ¶jVm grS>rE’$S>r Ho$ g¨H$m¶ gXñ¶ S>m°. Oo ZmJmamOw Ûmam H$s JB© {OZH$m Xŵ m©½¶
go {Xg̈~a, 2012 ‘| {ZYZ hmo J¶m& BgHo$ ~mX, CZH$s A^r VH$ H$s J{V{d{Y¶m| H$mo CZHo$ g¨~§{YV ghH${‘©¶m| S>m°.
Ho$ nr AéU Hw$‘ma Am¡a S>m°. dr.dr. gË¶dVr Ûmam Omar aIm J¶m {OZH$s AnZr-AnZr [anmoQ>© ZrMo Xr JB© h¡&
grS>rE’$S>r Ho$ {ZXoeH$ H$mo grAmoB© H$mo Zm{‘V {H$¶m J¶m h¡)

aoe‘ H$sQ> H$s AmZwd§{eH$s Am¡a OrZmo{‘Šg CËH¥$ï>Vm H|$Ð (grAmoB©)

g¨H$m¶ Ho$nr AéU Hw$‘ma d¡km{ZH$
nrEMS>r N>mÌ Amem q‘O d[aîR> AZwg¨YmZ AÜ¶oVm

Eg gwaoe Hw$‘ma d[aîR> AZwg¨YmZ AÜ¶oVm
Or JmonrZmWZ d[aîR> AZwg¨YmZ AÜ¶oVm (’$adar 2017 VH)
Mm¡. J§Jr aoS²>S>r H${ZîR> AZwg¨YmZ AÜ¶oVm

AÝ` gXñ¶ Eg AÞnyUm© ^dmZr VH$ZrH$s A{YH$mar
Ama bú‘r d¡îUm VH$ZrH$s ghm¶H (’$adar 2016 VH)
‘Îmm {Xì¶m VH$ZrH$s ghm¶H (AJñV 2016 go)
g¡H$V MH«$~Vu n[a¶moOZm-H${ZîR> AZwg¨YmZ AÜ¶oVm

({gVå~a 2016 VH)
{dÚm Q>r n[a¶moOZm-H${ZîR> AZwg¨YmZ AÜ¶oVm

(Aºy~a 2016 VH)

CÔoí¶ :

1. ~m°på~Šg ‘moar ‘| ZE E§Q>rdm`ab àmoQ>rZ H$s nhMmZ
Am¡a bmjUrH$aU&

2. kmV qbJ ̂ «yU MaUm| H$m Q´m§g{H«$ßQ>mo‘ {díbofU Am¡a
qbJ {ZYm©aU VWm AdH$bZ ‘| em{‘b OrZm| H$s
nhMmZ Ho$ {bE ~m°på~Šg ‘moar Ho$ bmd©b erf©&

~m°på~Šg ‘moar ‘| qbJ {ZYm©aU à{Vajm à{V{H«$`m Ho$
g¨~§Y ‘| n[a`moOZmAm| ‘| àJ{V H$s&
Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2016 VH$)

h‘Zo [anmoQ>© {H$`m h¡ {H$ Am°Q>mogmo‘b grgrgrEM
àH$ma Ho$ qOH$ q’$Ja àmoQ>rZ Bmznf-2 Ûmam Kaoby
~ZmE JE aoe‘ H$sQ> ~r. ‘moar ‘| Bmdsx  ñßbmBqgJ
Ho$ Za àH$ma H$mo ~‹T>mdm XoH$a Za ‘| n[ad{V©V H$aZo
H$m CÔrnZ hmoVm h¡& Bmznf-2 go ~rE‘EZ H$mo{eH$mAm|

‘| Bmznf-2 OrZ H$s AdH$b ñßbmBqgJ ̂ r CÔr{nV
hmoVr h¡& Bgr àH$ma hmb ‘| ImoOo JE E‘EEggr
OrZ, Bmznf-2 ^r ~r. ‘moar Ho$ qbJ {ZYm©aU H$s
à{H«$`m Bmznf-2 {ZaW©H$ ê$n go Za ~ZmZo H$m H$m ©̀
àVrV hmoVr h¡& EH$ go A{YH$ AnñQ´r‘ H$maH$ H$s
‘m¡OyXJr Ûmam Bmdsx nyd©-E‘AmaEZE H$s qbJ
{d{eîQ> ñßbmBqgJ H$mo {Z §̀{ÌV H$aZo dmbo H$maH$m|
H$s ‘m¡OyXJr go ~r. ‘moar ‘| qbJ AdH$bZ Ho$ nrN>o
‘m¡OyX {dH$mg H$s O{Q>bVm H$m nVm bJVm h¡&

S>rE‘ Zm°S>çyba (Zm°S>çyba H$m S´mogmo{’$bm g‘OmV
- Omo EH$ g̈^m{dV ’o$[aH$ MrboQ> [aŠS>Q>og 1 g‘OmV
- Bmznf-2 Ho$ Vm¡a na OmZm OmVm h¡) Ho$ à{Vajm
H$m ©̀ H$mo g̈~mo{YV H$aZo H$s ImoO ‘| h‘Zo Śmogmo{’$bm
Ho$ Q>mob Am¡a AmB©E‘S>r à{Vajr ‘mJm] ‘| NF-êB/Rel
AZwboIZ H$maH$m| Ho$ {d{Z`m‘H$ Ho$ ê$n ‘| BgH$s
‘hËdnyU© ŷ{‘H$m h¡& Bg AÜ``Z Ho$ gmW, h‘
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à{Vajm à{V{H«$`m H$mgHo$~ ‘| EH$ Z`m H$maH$
S>mbVo h¢, Omo NF-êB H$maH$m| Ho$ Q´m§gbmoHo$eZ H$mo
à^m{dV H$aZo Ho$ O[aE BgHo$ XmoZm| ‘mJm] H$m {Z`‘Z
H$aVm h¡ Omo {d{eîQ> h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V Ho$
{ddaU (1 Aà¡b 2016 - 31 ‘mM©, 2017)

CÔoí¶ 1 : ~m°på~Šg ‘moar ‘| ZE E§Q>rdm`ab
àmoQ>rZ H$s nhMmZ Am¡a bmjUrH$aU
d{Q©>~«oQ> go {^ÝZ, H$sQ>m| ‘| E§Q>r~m°S>r AmYm[aV AZwHy$bZ
à{Vajm Zht hmoVr Am¡a do amoJmUwAm| go ajm H$s nhbr
H$Vma Ho$ ê$n ‘| BZoQ> à{Vajm à{V{H«$`m na ‘w»` ê$n
go {Z ©̂a H$aVo h¢& BZoQ> à{Vajm àUmbr ‘oQ>moOmoAZ ‘|
{dH$mg Ho$ Xm¡amZ g¨a{jV ahr h¡, {Og‘| ‘oO~mZ Ûmam
EZH$moS> {H$E JE n¡Q>Z© ‘mÝ`Vm [agoßQ>a (nrAmaAma)
Ûmam ôXH$ Ordm| H$s gVh na g¨a{jV amoJmUw go g¨~Õ
AmpÊdH$ n¡Q>Z© (nrEE‘nr) H$s ‘mÝ`Vm em{‘b h¡&
H$sQ>m| ‘|, nrAmaAma Ûmam nrEE‘nr H$s ‘mÝ`Vm go Q>mob
H$mo g{H«$` ~Zm`m OmVm h¡, à{Vajm H$s H$‘r (AmB©E‘S>r)
Am¡a OoZg H$mBZog (OoEHo$) - {gJZb Q´m§gS>çyga Am¡a
AZwboIZ H$m g{H«$`H$ (EgQ>rEQ>r) ‘mJ©, {OZgo øy‘moab
(E§Q>r‘mBH«$mo{~`b noßQ>mBS> g¨íbofU, H$mo EJwboeZ Am¡a
‘oboZmBOoeZ) VWm H$mo{eH$s` (’¡$JmogmBQ>mo{gg,
Zm°S>çyboeZ Am¡a B§H¡$ßgyboeZ) à{V{H«$`mAm| H$m CÔrnZ
hmoVm h¡&

BZoQ> à{Vajm Ûmam O§VwAm| ‘| àmW{‘H$ ajm à{H«$`m nyar
H$s OmVr h¡ {Og‘| ‘oO~mZ Ûmam nrEE‘nr H$s ‘mÝ`Vm
em{‘b h¡& nrEE‘nr H$mo ‘mÝ`Vm XoZo dmbo ‘oO~mZ AUw
n¡Q>Z© H$s nhMmZ H$aZo dmbo AUw hmoVo h¢ Am¡a H¡$pëe`‘
na {Z ©̂a bopŠQ>Z (gr-àH$ma) {‘bH$a ̀ h àH$ma ~ZmVo
h¢²& H$m~m}hmBSóQ> H$s ‘mÝ`Vm dmbo S>mo‘oZ Ho$ gmW gr-
àH$ma Ho$ bopŠQ>Z {d{^ÝZ nrEE‘nr Ho$ gmW Ow‹S>Vo h¢
Am¡a ‘oO~mZ H$mo gwajm XoZo Ho$ {bE H$mo{eH$s` Am¡a
øy‘moab à{Vajm à{V{H«$`mE§ ewê$ H$aVo h¢& bopŠQ>Z go
~¡ŠQ>r[a`m Am¡a dm`ag Ho$ Ow‹S>md Am¡a ~§YZ H$s ‘Ü`ñWVm
Ho$ gmW E‘~rEb g{hV ôXH$ gyú‘Ordm| Ho$ pIbm’$
ajm H$s nhbr H$Vma H$s ‘Ü`ñWVm Am¡a BZoQ> à{Vajm
àUmbr ‘| ‘oZZ ~mB§qS>J bopŠQ>Z hmoVo h¢&

~m°på~Šg ‘moar Ý`ypŠb`mo nm°brhmBS´mo dm`ag
(~rE‘EZnrdr), EH$ ~¡Hw$bmodm`ag h¡ Omo Kaoby ~ZmE
JE aoe‘ H$sQ> ~m°på~Šg ‘moar H$m KmVH$ amoJmUw h¡&

O~{H$, ‘oO~mZ ‘| dm`ag à{VamoYH$Vm ‘| {Z{hV
AmpÊdH$ à{H«$`m A~ VH$ AñnîQ> ~Zr hþB© h¡& ~m°på~Šg
‘moar H$s à{Vajm à{V{H«$`mAm| ‘| em{‘b OrZm| H$s
nhMmZ Ho$ {bE, Xmo AbJ AbJ {d ôX - à{VamoYH$
SBNP1 Am¡a g¨doXZerb CSR2 H$mo MwZm J`m Wm&
Ag¨H«${‘V Am¡a BmNPV go g¨H«${‘V dgm qnS> D$VH$
XmoZm| hr {d ôXm| ‘| AJbr nr‹T>r H$s {gŠd|qgJ ‘| S>mbo
JE²& S>oQ>m Ho$ {díbofU go Hw$N> {d{eîQ> à{Vajr OrZm| Ho$
Q´m§g{H«$ßQ> ñVa ‘| ~hþV A{YH$ d¥{Õ XoIr JB©, O¡go
AmoS>moa|Q> go Ow‹S>Zo dmbo àmoQ>rZ, Šbmodo[aZ, gr àH$ma Ho$
bopŠQ>Z, {H$emoa hm‘m}Z {S>`mob H$mBZog Am¡a ‘gb
EgAmB©E‘ Omo g¨H«$‘U na hmoVo h¢, Bg àH$ma BmNPV
g¨H«$‘U ‘| BZ OrZm| H$s g¨̂ m{dV ŷ{‘H$m H$m gwPmd
{‘bm& gr-àH$ma Ho$ bopŠQ>Z H$mo dV©‘mZ AÜ``Z Ho$
{bE MwZm J`m Š`m|{H$ BgH$s ~¡ŠQ>r[a`m amoYr ŷ{‘H$m
^br ^m§{V ñWm{nV h¡, E§Q>r dm`ab à{Vajm à{V{H«$`m
‘| bopŠQ>Z H$s ŷ{‘H$m AñnîQ> h¡& AY© ‘mÌmË‘H$ Am¡a
‘mÌmË‘H$ dmñV{dH$ g‘` AmaQ>r-nrgrAma XmoZm| {d ôXm|
Ho$ dgm qnS> AmaEZE Ho$ gmW {H$E JE& à{VamoYH$
{d ôX ‘| bopŠQ>Z H$s A{^ì`ŠV Ag¨H«${‘V {Z §̀ÌU H$s
VwbZm ‘| g¨H«$‘U na CëboIZr` ê$n go A{YH$ Wr, Omo
EZOrEg {díbofU Ho$ n[aUm‘m| Ho$ AZwê$n h¡& O~{H$
g¨doXZerb {d ôX ‘| Ag¨H«${‘V Am¡a g¨H«${‘V AmaEZE
‘| bopŠQ>Z A{^ì`{º$ ‘| H$moB© A§Va Zht Wm& AV:
à{VamoYH$ {d ôX H$mo AmJo AÜ``Zm| Ho$ {bE MwZm J`m&
bopŠQ>Z H$s A{^ì`{º$ H$s Om§M ~m°på~Šg ‘moar A§S>me`
gob bmBZ, ~rE‘EZ ‘| H$s OmZr Wr& nwZ: bopŠQ>Z H$s
A{^ì`{º$ H$mo BmNPV g¨H«$‘U na ~hþV A{YH$
AnaoJwboQ> nm`m J`m Wm&

Bg AÜ¶¶Z ‘|, h‘Zo Xem©‘m h¡ {H$ CTL-5 (~r. ‘moar
Ûmam EZH$moS> CTL-5) ‘mpÜ‘V OoEHo$-EgQ>rEQ>r {gJZqbJ
‘mJ© ~r. ‘moar ‘| BmNPV Ho$ pIbm’$ ajm hoVw ‘hËd
aIVm h¡& h‘mao n[aUm‘m| ‘| Xem©¶m J¶m h¡ {H$ CTL-5
BmNPV H$mo ‘mÝ¶Vm XoZo Ho$ {bE nrAmaAma H$s Vah
H$m‘© H$aVm h¡ Am¡a Bg àH$ma dm¶ab {ÛJwUZ H$mo
à{V~§{YV H$aVm h¡& CTL-5 Ûmam dm¶ab à{VamoYH$Vm
H$mo Mma EE‘nr H$mo ~‹T>mdm XoH$a ‘m à{Vajm E{b{gQ>a,
O¡go Ser1, Ser2, OBP 6 Am¡a MLP H$mo JAK-STAT ‘mJ© go
~‹T>mdm {X¶m OmVm h¡& CTL-5  BmNPV {d[a¶m°Z Ho$ gmW
A§V:{H«$¶m H$aVm h¡ Am¡a JAK-STAT ‘mJ© H$mo g{H«$‘
~ZmZo Ho$ {bE Amdí¶H$ h¡& STAT H$s hm{Z H$mo à{Vajm
E{b{gQ>a ‘| g¨X{‘V {H$¶m J¶m Am¡a ¶h ‘oO~mZ Ho$
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h‘mao {ZîH$fm] Ho$ AmYma na, h‘ CTL-5 Ho$ {bE EH$
H$mën{ZH$ ‘m°S>b H$m àñVmd H$aVo h¢ Omo ~r. ‘moar ‘|
JAK-STAT ‘mJ© Ho$ ‘mÜ`‘ go à{Vajm E{b{gQ>a Ûmam
~rE‘EZnrdr H$mo ôXVm h¡ ({MÌ 1)&

BmNPV, ~¡Hw$bmodm`ag H$m EH$ gXñ` h¡, Omo
E§S>mogmBQ>mo{gg Ûmam H$mo{eH$m ‘| àdoe H$aVm h¡ Am¡a
GP64 EZdoën â ỳOZ àmoQ>rZ Ûmam ‘mpÜ`V hmo gH$Vm h¡,
O¡gm EgrE‘EZnrdr Ho$ {bE ~Vm`m J`m h¡& CTL-5 Ho$
EZ Q>{‘©Zg ‘| {gJZb noßQ>mBS> H$m ApñVËd Am¡a dm`ag
Ho$ àdoe H$s {d{Y go h‘ ̀ h H$ënZm H$aVo h¢ {H$ CTL-
5 EH$ gmBQ>moßbmpÁ‘H$ nrAmaAma H$s Vah H$m ©̀ H$aVm
h¡& nrEE‘nr Ho$ gmW ~§YZ hmoZo na nrAmaAma Ûmam
ào[aV AZoH$ {gJZqbJ ‘mJ© gmBQ>moH$mBZ CÔrnZ Ho$ {bE
g{H«$` hmoVo h¢²& ^mdr AZwg¨YmZ ‘| Cg à{H«$`m H$mo

{bE KmVH$ Wm& BZ {ZîH$fm] go gwPmd {‘bm {H$ JAK-
STAT à{Vajr ‘mJ© ~r. ‘moar Ho$ E§Q>r-~rE‘EZnrdr
ajm ‘| EH$ ‘w»¶ H$maH$ h¡& h‘mao n[aUm‘ gm‘y{hH$ ê$n
go geŠV gmú¶ àXmZ H$aVo h¢ {H$ CTL-5 EH$ ‘hËdnyU©
nrAmaAma h¡ Omo BmNPV Ho$ pIbm’$ gwajm Ho$ {bE
à{Vajm E{b{gQ>a H$mo CÔr{nV H$aZo Ho$ {bE JAK-
STAT ‘mJ© na AnñQ´r‘ ê$n go H$m© H$aVm h¡&

g‘PZo H$m à`mg hmoZm Mm{hE {OgHo$ Ûmam gmBQ>moH$mBZ
CÔr{nV hmoVo h¢ Am¡a ~r. ‘moar ‘| JAK-STAT {gJZqbJ
H$mñHo$S> H$mo nwZ: g{H«$` ~Zm`m OmVm h¡& S´mogmo{’$bm ‘|,
JAK-STAT ‘mJ© H$mo gmBQ>moH$mBZ Upd1, Upd2 Am¡a Upd3
bmBJ¢S> Ûmam g{H«$` nm`m J`m h¡& O~{H$ BZ bmBJ¢S> Ho$
g‘OmV H$mo ~r. ‘moar ‘| Zht nm`m J`m, {Oggo g¨Ho$V
{‘bVm h¡ {H$ Bg ‘mJ© H$mo AkmV gmBQ>moH$mBZ Ûmam

{MÌ 1. à{Vajr E{b{gQ>a Ûmam ~r. ‘moar ‘| JAK-STAT  ‘mJ© Ûmam CÔr{nV hmoZo na nrAmaAma Ho$ ê$n ‘| CTL-5 Xem©Zo
dmbm ‘m°S>ëm& (ì`m»`m Ho$ {bE CÔoí` 1 XoI|)&

g{H«$` ~Zm`m OmVm h¡ gmBQ>moH$mBZ ‘mpÜ`V JAK-STA
H$mñHo$S>, BgHo$ ~mX AZwboIZ Ûmam AnaoJwboQ> {H$`m J`m
nrAmaAma (CTL-5) Am¡a E§Q>rdm`ab OrZ (Ser1, Ser2,
OBP 6  Am¡a MLP) hmoVo h¢& Bg àH$ma JAK-STA ‘mJ©
go ’$sS>~¡H$ {‘bVm h¡ Am¡a nrAmaAma H$m AZwboIZ
{d{Z`{‘V hmoVm h¡ Am¡a gmBQ>moH$mBZ VWm nrAmaAma Ho$
~rM Xmo {Xem dmbm {d{Z`m‘H$ byn {‘bVm h¡& h‘mao
AÜ``Z ‘| BmNPV H$s ‘oO~mZ à{VamoYH$Vm ‘| {Z{hV
{gÕm§Vm| H$mo g‘Pm J`m h¡, Omo à^mdr aoe‘ CËnmXZ Ho$
{bE AZwHy$b h¢& BZ {ZîH$fm] go dm`ab à{Vajm ‘|
JAK-STA ‘mJ© H$m gmam§e nVm bJVm h¡ Am¡a Bg àH$ma
‘oO~mZ amoJmUw A§V: {H«$`m H$s EH$ ~ohVa g‘P Ho$
gmW Am{W©H$ Ñ{ï> go ‘hËdnyU© H$sQ>m| ‘| dm`ag H$s
à{VamoYH$Vm ‘| gwYma bm`m Om gH$Vm h¡&
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CÔoí` 2 : kmV qbJ ^«yU MaUm| H$m Q´m§g{H«$ßQ>mo‘
{díbofU Am¡a qbJ {ZYm©aU VWm AdH$bZ ‘|
em{‘b OrZm| H$s nhMmZ Ho$ {bE ~m°på~Šg ‘moar
Ho$ bmd©b erf©

“àOm{V`m| ‘| qbJ H$m {ZYm©aU H¡$go {H$`m OmVm h¡?”
Ord {dkmZ Ho$ Bg CbPo hþE nj Ho$ n[aUm‘ñdê$n EH$
à`mg {H$`m J`m, bJ^J EH$ eVmãXr nhbo Bg à{H«$`m
Ho$ nrN>o ‘m¡OyX AmpÊdH$ à{H«$`m Ho$ AÜ``Z H$s ewê$AmV
H$s JB©& Bggo AmZwd§{eH$ H$mñHo$S> H$s EH$ l¥§Ibm H$m
nVm bJm, {OgH$m {ZYm©aU A{YH$m§eV: qbJ JwUgyÌm|
Ûmam hmoVm h¡& {d{^ÝZ Q>oŠgm ‘| qbJ {ZYm©aU H$s à{H«$`m
H$mo g‘PZo Ho$ AÜ``Zmo§ go ~m°Q>‘ An {gÕm§V Ho$ àñVmd
bmE JE Omo ES>‘ {db{H$Ýg Zo àñVwV {H$`m, {Og‘|
l¥§Ibm H$m g~go {ZMbm ñVa AË`{YH$ g¨a{jV h¡,
{H$ÝVw g~go D$na H$m ñVa {d{dYVm dmbm h¡& H$sQ>m| ‘|
qbJ H$m {ZYm©aU hm‘m}Z Ûmam à^m{dV Zht hmoVm h¡ Am¡a
BgH$s àË òH$ H$mo{eH$m H$m AnZm qbJ ~ZmE aIm Om

gH$Vm h¡, AV: JmBZ|S´mo‘m°’©$ g¨̂ d h¡& qbJ {ZYm©aU
l¥§Ibm ‘| àmW{‘H$ {gJZb Omo A{YH$m§eV: AmZwd§{eH$
hmoVm h¡, qbJ JwUgyÌ go AmVm h¡ {Oggo EH$ “‘w»`
OrZ” g{H«$` hmoVm h¡ {Oggo AYrZñW {Z §̀ÌU OrZm| H$mo
{Z §̀{ÌV {H$`m OmVm h¡- A§VV: Xmohao pñdM H$mo ào[aV
{H$`m OmVm h¡ (S>rEgEŠg OrZ)& Za Am¡a ‘mXm Ho$
~rM H$m ñnîQ> A§Va S>rEgEŠg nyd© E‘AmaEZE H$s
AdH$b ñßbmBqgJ go CËnÝZ hmoVm h¡, {Oggo qbJ
{d{eîQ> àmoQ>rZ ~ZVo h¢ Omo b¢{JH$ AdH$bZ Am¡a {dH$mg
H$s à{H«$`m ‘| E§Q>mJmo{ZpñQ>H$ hmoVo h¢& A{YH$m§e H$sQ>m| ‘|
qbJ {ZYm©aU H$m AÜ``Z {H$`m J`m h¡, Bg‘| “‘w»`
OrZ” (Q´m) Ho$ ñVa H$s Hw$N> gr‘m g¨a{jV H$s JB©,
O~{H$ g‘OmV ImoO Ûmam ~r. ‘moar ‘| `h OrZ Zht
nm`m J`m h¡& BgHo$ Abmdm qbJ {d{eîQ> ~r. ‘moar
S>rEgEŠg nyd© E‘AmaEZE (Bmdsx) H$s qbJ {d{eîQ>
AdH$bZ ñßbmBqgJ ‘| em{‘b AZoH$ {d{Z`m‘H$ H$maH$
nmE JE h¢, CXmhaU Ho$ {bE Bmpsi, Bmimp, Masc Am¡a
hmb hr ‘| Bmznf-2 H$mo nhMmZm J`m h¡& ̀ o Xmo AdbmoH$Z

{MÌ 2. Za go ‘mXm H$s VwbZm ‘| ^«yU Am¡a erf© Z‘yZm| Ho$ E‘E ßbm°Q> (E‘ (bm°J AZwnmV) Am¡a E (Am¡gV
‘mÜ`) & BZ ßbm°Q>m| ‘| bm°JE’$gr go PwH$md dmbr A{^ì`{º$ H$m nVm bJVm h¡, ‘mXm PwH$md (+ve y- Aj) Am¡a Za PwH$md
(–ve y- Aj) VWm bm°J grnrE‘ go OrZmo‘ H$s Am¡gV A{^ì`{º$ e{º$ Xem©B© OmVr h¡& E, ~r, gr Am¡a S>r go H«$‘e: 78
KÊQ>o, 96 KÊQ>o, 120 KÊQ>o Ho$ {bE E‘E ßbm°Q> Am¡a {ga Ho$ Z‘yZo Xem©E JE h¢&
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~r. ‘moar Ho$ qbJ {ZYm©aU H$s l¥§Ibm ~ZmVo h¢, Omo Xmo
AÝ` H$sQ>m| go H$m’$s AbJ h¢&

qbJ {ZYm©aU Am¡a S>ãë¶y EZH$moS> OrZmo‘ Ho$ ZE g̈^m{dV
ñVam| H$s nhMmZ Ho$ à‘mg ‘| AmaEZE - {gŠd|qgJ
Ama§{^H$ «̂yU MaU Ho$ {bE H$s JB© Wr& MwZo JE «̂yU
MaUm| H$m AmYma dh AdbmoH$Z h¡ Omo S>rEgEŠg OrZ
Ûmam qbJ {d{eîQ> AdH$bZ ñßbmBqgJ ‘| 96 KÊQ>m| ‘|
àX{e©V hmoVm h¡& AV: EH$ MaU nhbo (78 KÊQ>o) Am¡a
EH$ MaU ~mX (120 KÊQ>o) 96 KÊQ>o H$mo {díbofU Ho$
{bE MwZm J¶m Wm& BZ VrZm| MaUm| Ho$ {díbofU go
gwPmd {‘bm {H$ 78 KÊQ>o Am¡a 96 KÊQ>o Ho$ MaUm| na
Ama§{^H$ Za PwH$md H$s A{^ì¶{º$ h¡ Omo 120 KÊQ>o Ho$
MaU na gm‘mÝ¶ hmo OmVr h¡&

AdH$b OrZ A{^ì¶{º$ {díbofU go 78 KÊQ>o, 96 KÊQ>o,
120 KÊQ>o Ho$ MaUm| na Za PwH$md Am¡a ‘mXm PwH$md dmbo
OrZm| Ho$ EH$ g¡Q> H$m nVm bJVm h¡& S>ãë¶y go CËnÝZ
à^mO H$s nhMmZ Ho$ {bE OrZmo‘ Ho$ {~Zm ‘mZ{MÌ
dmbo arS> go S>r Zmodmo Agoå~br ~ZmB© JB©& BgHo$
n[aUm‘ñdê$n bJ^J 200 ~rnr b§~mB© (Za Z‘yZm| go
5726; ‘mXm go 4667) Ho$ {~Zm ‘mZ{MÌ dmbo hOmam|
Q´m§g{H«$ßQ> {‘bo& ãbmñQ> {díbofU ‘| Xem©¶m J¶m {H$ BZ
Q´m§g{H«$ßQ> ‘| go (Za Z‘yZm| go 2596; ‘mXm go 2365)
[anmoQ>© {H$E JE A§S>me¶ N>moQ>o AmaEZE H$mo ~r. ‘moar Ho$
{bE àrH$g©a Q´m§g{H«$ßQ> ‘mZm Om gH$Vm h¡& BZ Q´m§g{H«$ßQ>
H$mo nwZ: {’$ëQ>[a¨J Ho$ AbJ AbJ ñVam| go JwOmam J¶m,
{OgHo$ n[aUm‘ñdê$n 862 ZE Q´m§g{H«$ßQ> {‘bo, {Og‘| go
225 Ho$db ‘mXm Z‘yZm| ‘| Am¡a 423 Za Z‘yZm| ‘| nhMmZo
JE& 225 ‘mXm {d{eîQ> Q´m§g{H«$ßQ> ‘| go 62 Q´m§g{H«$ßQ>
~rEgr ŠbmoZ go CËnÝZ S>ãë¶y JwUgyÌ H$s VwbZm ‘|
ãbmñQ> {díbofU Ho$ AmYma na S>ãë¶y CØd Ho$ AZw‘mZ
dmbo nmE JE& Xŵ m©½¶ go BZHo$ ~rM àmoQ>rZ H$moS> H$aZo
dmbm H$moB© Q́m§g{H«$ßQ> Zht nhMmZm J¶m Am¡a g^r Q́m§g{H«$ßQ>
Zm°Z H$m°qS>J àH$ma Ho$ Wo&

{d{^ÝZ M¶mnM¶ ‘| em{‘b AZoH$ ‘hËdnyU© OrZm| ‘|
«̂yU Ho$ MaU na A{YH$ Za PwH$md dmbo A{^ì¶{º$

àX{e©V hþB©, Img Vm¡a na AZoH$ qOH$ q’$Ja ‘mo{Q>’$
EZH$moS> H$aZo dmbo OrZ Am¡a AZwboIZ H$maH$& ¶h
XoIZm {XbMñn h¡ {H$ qOH$ q’$Ja ‘mo{Q>’$ EZH$moS> H$aZo
dmbo OrZ Omo 78 KÊQ>o Am¡a 96 KÊQ>o Ho$ MaU na Za

PwH$md H$s A{^ì¶{º$ Xem©Vo h¢ do AZmoIo h¢ Am¡a BZ‘|
go H$moB© ̂ r 120 KÊQ>o Ho$ MaU na Za PwH$md dmbm Zht
h¡& 120 KÊQ>o Ho$ MaU na bJ^J {H$gr ̂ r qOH$ q’$Ja
‘mo{Q>’$ EZH$moS> H$aZo dmbo OrZ EZH$moS> ‘| H$moB© Jhar
Za PwH$md dmbr A{^ì¶{º$ àX{e©V Zht hþB©, ~pëH$
AZoH$ qOH$ q’$Ja OrZ ‘| ‘mXm PwH$md H$s A{^ì¶{º$
go BZ qOH$ q’$Ja ‘mo{Q>’$ EZH$moS> H$aZo dmbr OrZm| H$s
J{Verb A{^ì¶{º$ ê$naoIm H$m gwPmd {‘bm Omo «̂yU
Ho$ {dH$mg Am¡a ñWm{¶Ëd Ho$ {bE ‘hËdnyU© hmo gH$Vr
h¡&

{dH$mg Ho$ Ama§{^H$ MaU ‘|, AWm©V² 78 KÊQ>m| ‘|, H$B©
gm¡ OrZ (520) Ûmam EH$ AdH$bZ A{^ì`{º$ Xem©B©
JB©& Bg g¨»`m go 96 KÊQ>o (4068) na EH$ gO© {‘bm
Am¡a 120 KÊQ>o (2596) na Bg‘| H$‘r AmB©& S>rOrB©
{díbofU go aoe‘ H$s g̈aMZm, {dH$mg, AZwboIZ H$maH$m|
Ho$ AZoH$ ‘hËdnyU© OrZm| H$s AË`{YH$ Za PwH$md dmbr
A{^ì`{º$ H$m gwPmd {‘bm Am¡a AZoH$ qOH$ q’$Ja
OrZ, {OZH$s ̂ y{‘H$m {dH$mg Am¡a b¢{JH$ AdH$bZ H$s
à{H«$`m ‘| hmo gH$Vr h¡, CZH$s ^r OmZH$mar {‘br&
BgHo$ Abmdm {~Zm ‘mZ{MÌ dmbo Q́m§g{H«$ßQ> Ho$ {díbofU
go ~r. ‘moar Ho$ N>moQ>o AmaEZE Am¡a AZoH$ Zm°Z H$moqS>J
Q´m§g{H«$ßQ> Ho$ {bE hOmam| àrH$g©a {‘bo Omo g¨̂ dV:
S>ãë ỳ JwUgyÌ go CËnÝZ hmoVo h¢& nwZ: BZ {~Zm ‘mZ{MÌ
dmbo  Q´m§g{H«$ßQ> H$m {díbofU H$aZo go S>ãë ỳ Q´m§g{H«$ßQ>mo‘
H$mo g‘PZo ‘| ‘XX {‘b gH$Vr h¡ Am¡a Bg àH$ma `h
~r. ‘moar qbJ {ZYm©aU ‘| S>ãë ỳ JwUgyÌ H$s ̂ y{‘H$m H$s
ì`mnH$ g‘P ‘| ghm`H$ hmo gH$Vm h¡&
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2014, ~moZmB ~ogñb$a EQ> Ab, (ES²g) H$a§Q>
gmB§g 111: 933-935



116

 AmpÊdH$ A~w©Xemó$à¶moJembm
           H¢$ga Ed§ ‘mZd AmZwd§{eH$ Aì¶dñWmAm| H$s OrZmo{‘H$s Ed§ AmpÊdH$ AmZwd§{eH$s

g¨H$m¶ ‘wabr YaZ ~í`m‘ ñQ>m’$ d¡km{ZH$
nrEMS>r N>mÌ amOw Hw$‘ma d[aîR AZwg¨YmZ AÜ¶oVm

E{Z‘r aoS>²S>r lr{Zdmg d[aîR> AZwg¨YmZ AÜ¶oVm
àË¶yem ~mbm àË¶yem d[aîR> AZwg¨YmZ AÜ¶oVm
Aí‘bm ZmO d[aîR> AZwg̈YmZ AÜ¶oVm
gmam A{Zgm Om°O© H${Zð AZwg¨YmZ AÜ òVm

AÝ` gXñ¶ {‘Ww am¶Mm¡Yar S>rEgQ>r ‘{hbm d¡km{ZH
E grVm am‘m amOw AZwg§YmZ gh¶moJr>
AO¶ Hw‘ma Mm¡Yar VH$ZrH$s A{YH$mar$
Ho$ {dídH$ë¶mU n[a¶moOZm EgAmaE’$ >({Xgå~a 2016 VH$)
Ho$ nX‘mdVr n[a¶moOZm OoAmaE’$

gh¶moJH$Vm© E Xbmb grS>rE’$S>r, h¡Xam~mX
EM E ZmJamOmam‘ grS>rE’$S>r, h¡Xam~mX
a{d Jwám ‘oS>OrZmo‘ àm. {b., ~¢Jbmoa
gm¡å¶Xrá nrZo AmB©AmB©nrEM, nrEME’$AmB©, h¡Xam~mX
a‘Zm Xmdwbwar Zm°W©doñQ>Z© ¶y{Zd{g©Q>r, ¶yEgE
gwaoe am‘H¥$îUm hmZ¶m§J ¶y{Zd{g©Q>r, H$mo{a¶m
Or ñdU©bVm Anmobmo AñnVmb, h¡Xam~mX
Q>r gw~«‘Ê òœa amd $$ ~rAmB©EgrEMAmaAmB©, h¡Xam~mX
Ho$drdrEZ amOw AmB©EAmaEMAmagr, h¡Xam~mX
gwOrV gr nQ>Zm¶H$ ~rAmB©EgrEMAmaAmB©, h¡Xam~mX
E‘ lr{Zdmgwbw E‘EZOo AñnVmb, h¡Xam~mX
‘mohZ dm‘gr Amo‘oJm AñnVmb, h¡Xam~mX
AmaE emmór Ho$AmB©E‘Eg, h¡Xam~mX
AmB© gVre amd Ho$AmB©E‘Eg, h¡Xam~mX
e§H$a dr h[ahaU ‘o{S>H$b H$m°boO, [ÌdoÝÐ‘

CÔoí¶
1. ^maV ‘| àM{bV H¢$gam| ‘| ‘hËdnyU© Xþ{Z©¶{‘V

OrZm§o / nmWdoO H$s nhMmZ Ed§ A{^bjUZ
H$aZm; Ed§

2. AmZwd§{eH$ Aì¶dñWmAm| ‘| amoJOZH$ CËn[adV©Zm|
H$s nhMmZ Ed§ A{^bjUZ H$aZm&

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE
H$m¶© H$m gmam§e (31 ‘mM©, 2016 VH$)
Or^ Am¡a Bgmo’o${O‘b H¢$ga : OrZm o‘ì¶mnr
E‘AmaEZE ê$naoIm go nVm bJm {H$ TP53 Am¡a

SMARCD1 Z Ho$db Xmo AnaoJwbo{Q>S> Q´m§g{H«$ßQ> h¢ Omo
CËn[adVu p53 go àmßV Or^ Ho$ H¢$ga Ho$ Z‘yZo h¢&

H$mobmoaoŠQ>b H¢$ga (grAmaE) : Wnt- Am¡a Wnt+
aoŠQ>b H¢$ga g¡ånbm| go n¥WH$ ê$n go V¡̀ ma {H$E JE
Q´m§pñH«$Q>moZ S>oQ>mo Ho$ gm§p»`H$s` {dûcofU go AZoH$ {^Þ
ê$n go EŠgàoñS>  'OrZ goQ²g' H$m nVm Mbm&  BgHo$ ~mX
h‘Zo {^Þ ê$n ‘| EŠgoàoñS> 12 OrZ {gJZoMa H$m nVm
bJm`m; CËnÞ$OrÝg H$mo g¡ånbm| Ho$ n¥WH$ g‘yh ‘|
A{^nw{ï> H$s&
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dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017)
Or^ Am¡a Bgmo’o${O‘b H¢$ga : TP53 go gh g¨~§{YV
Q́m§g{H«$ßQ> CÝZ¶Z Ûmam Or^ Ho$ H¢$ga Ho$ Z‘yZm| ‘| ZMAT3
‘hËd aIVm h¡ ({MÌ 1E); ZMAT3 AnZo Amn ‘|
grAmagr H$mo{eH$mAm| Ho$ A§Xa CËn[adVu p53 VWm dÝ¶
àH$ma Ho$ ~mø ê$n go A{^ì¶ŠV hmoZo na AZwboIZ H$s
Ñ{ï> go g{H«$¶ nm¶m J¶m ({MÌ 1~r)& Bg àH$ma TP53
-ZMAT3 YZmË‘H$ ’$sS>~¡H$ byn go Or^ Ho$ H¢$ga ‘|
TP53 Q´m§g{H«$ßQ> Ho$ pñWarH$aU ‘| ¶moJXmZ {X¶m J¶m&
SMARCD1 H$mo Zm°Z hm°Q> ñnm°Q> CËn[adVu p53 Ho$ EH$
AZwboIZ bú¶ Ho$ ê$n ‘| nw{ï> H$s JB© Am¡a BgHo$ ~mX

AmaQ>r-Š¶ynrgrAma {H$¶m J¶m ({MÌ 1~r), H«$mo‘o{Q>Z
à{Vajm AdjonU ({MÌ 1gr) Am¡a ë¶ygr’$aog Am‘mnZ
({MÌ 1S>r) {H$¶m J¶m&

Bgmo’ o ${O¶b ñŠd¡‘g H$m o{eH$m H$m{g©Zm o‘m
(B©Eggrgr) Z‘yZm| na H$s JB© OrZ A{^ì¶{º$ N>mZ~rZ
Ho$ AmYma na EH$ g‘mZ ‘mBH«$mo Eao AmYm[aV OrZ
A{^ì¶{º$ ‘| CËn[adVu p53 Ho$ AÝ¶ ZE AZwboIZ bú¶
kmV hþE ({MÌ 2E), {Og‘| go Q>çy‘a Ho$ A{V[aŠV
Z‘yZm| H$m Cn¶moJ H$aVo hþE ARF6, TRIM23 Am¡a C1QBP
H$m gË¶mnZ {H$¶m J¶m ({MÌ 2~r) Am¡a CËn[adVu p53
Ho$ dÝ¶ àH$ma Am¡a {d{^ÝZ ê$nm| H$s ~mø A{^ì¶{º$ go
BgH$s nw{ï> H$s JB© ({MÌ 2gr)& nwZ: ARF6  H$s nw{ï>

{MÌ 1. Or^ ñ¹¡$‘g gob H$m{g©Zmo‘m ‘| J¡a-hm°Q>ñnm°Q> p53 CËn[adVu Ho$ ZE Q´m§g{H«$ßeZb bú` H$s nhMmZ Am¡a gË`mnZ&
n¡Zb E ‘| TP53 H$m AZwboI CÝZ`Z Or^ Ho$ H¢$ga Ho$ Z‘yZm| ‘| ZMAT3 Ho$ gmW CëboIZr` ê$n go gh g¨~§Y aIVm h¡& n¡Zb
~r, ZMAT3 AZwboIZ H$s Ñ{ï> go dÝ` Am¡a CËn[adVu p53 Ho$ g‘mZ ~mø A{^ì`{º$ go g{H«$` hmoVm h¡, O~{H$ SMARCD1
Ho$db hm°Q> ñnm°Q> CËn[adVu p53 Ûmam g{H«$` hmoVm h¡& CDKN1A Am¡a ATF3 Ho$Zmo{ZH$b dÝ` àH$ma Ho$ p53 bú` h¢, O~{H$
E‘drHo$ Ho$Zmo{ZH$b hm°Q> ñnm°Q> CËn[adVu p53 bú` h¡& n¡Zb gr-S>r, SMARCD1 H$s nw{ï> Ho$db ~mø A{^ì`{º$ H$m
Cn`moJ H$aVo hþE Zm°Z hm°Q> ñnm°Q> CËn[adVu p53 Ho$ AZwboIZ bú` Ho$ ê$n ‘| H$s JB© h¡ {OgHo$ ~mX H«$mo‘o{Q>Z à{Vajm AdjonU
(n¡Zb gr) Am¡a ë`ygr’$aog Am‘mnZ (n¡Zb S>r) hmoVm h¡&
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CËn[adVu p53 ~Zm‘ dÝ¶ àH$ma Ho$ Z‘yZm| ‘| AË¶{YH$
A{^ì¶{º$ Ho$ {bE H$s JB© Omo EH$ B©Eggrgr H¢$ga
D$VH$ ‘mBH«$moEao na à{Vajm D$VH$ agm¶Z na AmYm[aV
Wr& BgHo$ àH$ma h‘mao H$m‘© go ñŠd¡‘g H$mo{eH$m

{MÌ 2. Bgmo’o${O‘b ñ¹¡$‘g gob H$m{g©Zmo‘m ‘| J¡a-hm°Q >ñnm°Q> p53 CËn[adVu Ho$ ZE Q´m§g{H«$ßeZb bú¶ H$s nhMmZ Am¡a
gË¶mnZ& n¡Zb E ‘| Bgmo’o${O¶b ñŠd¡‘g H$mo{eH$m H$m{g©Zmo‘m ‘| na EH$ ‘mBH«$moEao AmYm[aV OrZ A{^ì¶{º$ H$s N>mZ~rZ go
CËn[adVu p53 Ho$ A{V[aŠV ZE AZwboIZ bú¶ àH$Q> hþE& n¡Zb ~r ‘| TP53, ARF6, TRIM23 Am¡a C1QBP A{V[aŠV Q>çy‘a
Z‘yZm| ‘| gË¶m{nV {H$E JE Wo& C1QBP Ho$ Abmdm AÝ¶ g^r Ho$ {bE ‘¡Z - {dQ>Zr ¶y narjU Ho$ nr ‘mZ <0.0001 go H$‘ Wo,
{OgHo$ {bE ¶h <0.01 go H$‘ Wm& n¡Zb gr, ‘| dÝ¶ àH$ma VWm {d{^ÝZ p53 CËn[adVu ê$nm| H$s ~mø A{^ì¶{º$ Ûmam ARF6,
TRIM23 Am¡a C1QBP H$s g{H«$¶Vm H$s nw{ï> H$s JB© Am¡a BgHo$ ~mX Š¶y-nrgrAma {H$¶m J¶m& n¡Zb S>r ‘| B©Eggrgr D$VH$
‘mBH«$mo Eao na à{Vajm D$VH$ agm‘Z H$m Cn¶moJ H$aVo hþE ARF6 H$m àmoQ>rZ A{^ì¶{º$ {díbofU {H$¶m J¶m {Og‘| p53
CËn[adVu Z‘yZm| H$s A{^ì¶{º$ ~‹T>r hþB© Xem©B© JB©& EZEg, p53 Zm{^H$s¶ pñWarH$aU EH$ CËn[adVu p53  H$m g¨Ho$V h¡&

OoZo{gZ Ho$ gmV (Hw$b 49 ‘| go) Z‘yZm| H$m gË`mnZ
{H$`m J`m Omo Q´m§g{H«$ßQ>mo‘ ê$naoIm Ho$ AYrZ Zht Wo
({MÌ 3E)& BZ gmV OrZm| ‘| N>: g¨̂ m{dV ê$n go Ca2+

{gJZqbJ (CDH19, GPC6, GSN,  IRAK3,  LRRK2 Am¡a

H$m{g©Zmo‘m Ho$ {bE Zm°Z hm°Q>mñnm°Q> CËn[adVu p53 g¨JV
Z¶m AZwboIZ bú¶ àH$Q> hþAm h¡&

grAmagr : OrZmo‘ì`mnr OrZ A{^ì`{º$ S>oQ>m Ho$
H$åß ỳQ>oeZb {díbofU go ‘bme` Ho$ H¢$ga Z‘yZm| hoVw
àmßV S>oQ>m go H¡$Zmo{ZH$b Wnt/β-catenin {gJZqbJ H$s
H$‘r Ho$ Z‘yZm| ‘| Ca2+/NFAT  {gJZqbJ H$s g‘¥{Õ
àH$Q> hþB©& BgHo$ Abmdm, EZE’$EQ>r n[adma g~go
CëboIZr` ê$n go A{YH$ AZwboIZ H$maH$ dJ© go ̂ anya
Wm {OgHo$ OrZ Wnt+ Am¡a Wnt- Z‘yZm| Ho$ ~rM AdH$b
ê$n go A{^ì`ŠV hþE& ‘bme` H¢$ga Ho$ Z‘yZm| Ho$ EH$
g¡Q> ‘| NFATC1 Ho$ Abmdm AdH$b ê$n go A{^ì`ŠV

RUNX2) VWm EH$ Ho$Zmo{ZH$b S>ãë ỳEZQ>r {gJZqbJ
(AXIN2), ‘| em{‘b Wo& `h A{YH$ ‘hËdnyU© h¡ {H$
Ho$db g^r AmR> gË`m{nV OrZm| Ûmam loUr~Õ H$bpñQ>§J
{díbofU ‘| Wnt+ Am¡a Wnt- Z‘yZm| Ho$ ~rM ôX {H$`m
Om gH$Vm h¡& RT-QPCR({MÌ 3~r) Ho$ ~mX ~mø
A{^ì`{º$, H«$mo‘o{Q>Z à{Vajm AdjonU ({MÌ 3gr)
Am¡a ë ỳgr’$aog Am‘mnZ ({MÌ 3S>r) go nw{ï> hþB© {H$
NFATc1 Ho$ AZwboIZ bú` 6 AdH$bZ ê$n go A{^ì`ŠV
OrZ Wo& ̀ o N>: OrZ NFATC1 nydm©Zw‘mZ bJmE JE OrZm|
Ho$ Abmdm Wo {OZH$s CÎmaOr{dVm TCGA CRC  A{^ì`{º$
S>oQ>m goQ> ‘| Iam~ Wr ({MÌ 3B©)& A§V ‘| h‘Zo Zm°Z
Ho$Zmo{ZH$b Wnt bmBJ¢S> AWm©V² WNT9A Ho$ {bE OrZ
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H$moqS>J H$s CëboIZr` ê$n go CÝZV A{^ì`{º$ H$s nw{ï>
H$s, {OgHo$ {bE nhbo Wnt- ‘| Ca2+/NFAT  {gJZqbJ
‘| (Wnt+ H$s VwbZm ‘|) Q>çy‘a Z‘yZo H$mo g{H«$` ~ZmZo
H$m gwPmd {X`m J`m Wm ({MÌ 3E)&

Bg àH$ma Ca2+/NFAT bú¶ OrZ Ho$Zmo{ZH$b Wnt
{gJZqbJ H$s AZwnpñW{V ‘| ‘bme¶ H¢$ga ‘| g{H«$¶
àH$Q> hþE& Q´m§g{H«$ßQ>mo‘ N>mZ~rZ go ^r XPNPEP3 EH$
ZE g¨^m{dV Ho$Zmo{ZH$b Wnt/β-catenin {gJZqbJ
AZwboIZ bú¶ Ho$ ê$n ‘| àH$Q> hþAm, {Ogo Q>çy‘a Ho$

Z‘yZm| ‘| RT-PCR H$m Cn¶moJ H$aVo hþE gË¶m{nV {H$¶m
J¶m Wm ({MÌ 4E)& Ho$Zmo{ZH$b Wnt/β-catenin
{gJZqbJ H$mo g{H«$¶ ~ZmZo na XPNPEP3 H$m àoaU
H$aZo na nwZ: VrZ AbJ AbJ gob bmBZm| ‘| RT-PCR
({MÌ 4~r) Am¡a ë¶ygr’$aog Am‘mnZm| ({MÌ 4gr) H$m
Cn¶moJ H$aVo hþE nwZ: nw{ï> H$s JB©&

^mdr `moOZmE§ Am¡a {ZX}e
1. CËn[adVu p53 Ho$ ZE Q´>m§g{H«$ßeZb bú¶ H$s

{deofVm&

{MÌ 3. Ca2+/NFAT {gJZqbJ H$s ‘mÌm Ho$Zmo{ZH$b Wnt/βββββ-catenin {gJZqbJ H$s H$‘r dmbo ‘bme` H¢$ga Ho$
Z‘yZm| ‘| ^anya hmoVr h¡& n¡Zb E, Q-RT-PCR AmYm[aV AmR> AdH$b ê$n go A{^ì`ŠV OrZm| (~VmE JE)  H$m gË`mnZ,
{Ogo  Box - Am¡a -Whisker plot Ho$ ê$n ‘| Xem©`m J`m h¡; nr ‘mZ BgHo$ ‘mZ - {dQ>Zr `y narjU Ho$ g¨JV h¡& N>: OrZm|
(~VmE JE) ‘| ~mø A{^ì`{º$ H$m Cn`moJ H$aVo hþE NFAT AZwboIZ bú`m| H$s nw{ï> H$s OmVr h¡ {OgHo$ ~mX RT-PCR (n¡Zb
~r), H«$mo‘o{Q>Z à{Vajm AdjonU (n¡Zb gr) Am¡a ë`ygr’$aog Am‘mnZ (n¡Zb S>r)& n¡Zb ~r - S>r Ho$ {bE, VrZ ~ma
Q´m§g’o$ŠeZ {H$`m J`m, BgHo$ Ìw{Q>dma ‘| Am¡gV H$s ‘mZH$ Ìw{Q> àñVwV H$s JB© h¡& n¡Zb B© ‘| AmR> OrZm| (n¡Zb E go, WNT9A
Ho$ Abmdm) H$m Cn`moJ H$aVo hþE TCGA CRC RNA Seq S>oQ>mgoQ> na CÎmaOr{dVm {díbofU {H$`m J`m&
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2. Wnt- ‘bme` Ho$ H¢$ga A{^`mZ ‘| Ca2+/NFAT
g¨Ho$VZ ‘mJ© H$s {deofVm&

àH$meZ
1. $Mm¡Yar E Ho$, e§H$a dr EM Am¡a ~í‘m‘ E‘ S>r

(2016). E Zmodb bmO© {S>breZ X¡Q> EZ H$åno{gg
B©S>rE E§S> X S>mCZñQ´r‘ OrZ ES>ãë‘yEQ>r2 H$m°{gg
EŠg-qbŠS> hmBnmohmBS´mo{Q>H$ / EZhmBS´mo{Q>H$
EŠQ>moS>‘©b {S>ñßbo{g¶m. OZ©b Am°’$ S>‘}Q>mobm°{OH$b
gmB§g 84:105-107

2. Mm¡Yar EHo$, {J[ae Ho$E‘ E§S> ~í`m‘ E‘S>r (2016).
E Zmodb B©S>rEAmaES>rS>r 5' - ñnrbmBg gmBQ>

å ỳQ>oeZ [aOpëQ>§J BZ EpŠQ>doeZ Am°’$ Qy> EëQ>S>aZoQ>
{H«$pßQ>H$ 5' - ñnbmBg gmBQ²g H$m°O Am°Q>mogmo‘b
[ago{gd hmBnmohmBS´mo{Q>H$ EŠQ>mo’$S>‘©b {S>ñßbo{g`m&
A‘o[aH$Z OZ©b Am°’$ ‘o{S>H$b OoZo{Q>Šg nmQ>© E
170:1639-1641&

3. Mm¡Yar EHo$, Ama ‘hmnmÌm, EME ZmJamOmam‘, nr
a§JZmW, E Xbmb, E XÎm, Eg S§>S>m, Ho$E‘ {J[ae E§S>
E‘S>r ~í`m‘(2017). X Zmodb B©S>rEAma
nr.Eb397EM {‘g|g å ỳQ>oeZ EŠ ỳO Am°Q>mogmo‘b
S>mo{‘Z|Q> hmBnmohmBŚmo{Q>H$ EŠQ>moS>‘©b {S>gßbo{g`m& O©Zb
Am°’$ X ỳamonr`Z EHo$S>‘r Am°’$ S>‘}Q>mobm°Or E§S>
doZo[a`mobm°Or S>rAmoAmB© : 31:e17-e20&

{MÌ 4. XPNPEP3 Ho$Zmo{ZH$b Wnt/βββββ-catenin {gJZqbJ H$m EH$ ZE AZwboIZ bú¶ h¡& n¡Zb E ‘| Wnt+ ‘bme¶
Q>çy‘a Z‘yZm| H$s VwbZm ‘| Wnt- ‘| XPNPEP3 H$s ~‹T>r hþB© A{^ì¶{º$ Ho$ gË¶mnZ na RT-PCR AmYm[aV& n¡Zb ~r ‘|
XPNPEP3 VrZ AbJ AbJ gob bmBZm| (~VmB© JB©) ‘| EbAmB©grEb (Wnt/β-catenin {gJZqbJ H$mo g{H«$¶ ~ZmZo
dmbm) Ho$ gmW CnMma H$aZo na XPNPEP3 H$m Q´m§g{H«$ßQ> AnaoJwboeZ, {Ogo NaCl (em‘) CnMma Ho$ ’$moëS> ~Xbmd Ho$
ê$n ‘| A{^ì¶ŠV {H$¶m J¶m& n¡Zb gr ‘| CnMma H$aZo na XPNPEP3 à‘moQ>a H$m AZwboIZ AnaoJwboeZ ‘yë¶m§H$Z H$aZo
Ho$ {bE ë¶ygr’$aog Am‘mnZ Ho$ n[aUm‘ Xem©E JE h¢& AXIN2 Am¡a TOPFlash YZmË‘H$ H§$Q´mob h¢, O~{H$  NFATC1,
GCHFR Am¡a FOPFlash F$UmË‘H$ H§$Q´mob h¢&
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Ý ỳamoñnmoam OoZo{Q>Šg à`moJembm
AZno¶S>© S>rEZE ×mam ‘mBQ>mo{Q>H$ gmBb|qgJ na Am¡a Ý`yamoñnmoam ‘| EñH$moñnmoa {d^mOZ na ZB© ImoO|

g¨H$m¶ S>r nr H$mñ~oH$a hmëS>oZ nrR>$
nrEMS>r N>mÌ Xod Amerf {Jar EgAmaE’$
AÝ` gXñ¶ E. er~m VH$ZrH$s A{YH$mar

Eg. aoIm VH$ZrH$s ghm¶H
Ho$. lrWr aoS²>S>r VH$ZrH$s ghm¶H

n[a¶moOZm 1 : ¶yamoñnmoam H«$mgm AmoH$[aO (OR)
AmZwd§{eH$ n¥îR> ̂ y{‘ ‘| å¶mo{Q>H$ gmBb|qgJ ~m¶ AZno¶S>©
DNA (MSUD) EH$ àVrH$mË‘H$ g̈VwbZ h¡&
CÔoí¶ : ¶h g‘PZm {H$ MSUD  testerOR x AWdm
testerOR  dÝ¶ ñQ́oZ H«$m°gog H$s Anojm A{YH$ geŠV h¡&
Ý¶yamoñnmoam ‘| å¶mo{gg ‘| Ebo{bH$ grŠd|gog {‘g EbmBS>
(“AZno¶S>©”) H$mo å¶mo{Q>H$ gmBb|qgJ ~mB© AZno‘S>© DNA
(MSUD) Zm‘H$ EH$ AmaEZEAmB©-‘Ü`ñWVm à{H«$¶m
Ûmam gmBb|ñS> H$am¶m OmVm h¡& AZno¶S>© grŠd|gog H$mo
‘A~oaöQ> AmaEZE’ ‘| Q´m§gH«$mB~ H$am¶m OmVm h¡ {Ogo
S>~b ñQ¢́S>oS> {H$¶m OmVm h¡ Am¡a {’$a H$m°åßbr‘|Q>ar
mRNA H$mo {S>J«oS> H$aZo Ho$ {bE gmBb|qgJ H$m°åßboŠg
Ûmam Cn¶moJ hoVw qgJb ñQ¢́S>oS> MSUD g¨~Õ ñ‘m°b
B§Q>a’$s¶[a¨J RNA (masiRNA) go àmogog {H$¶m OmVm h¡&
MSUD Q>oñQ>a  strains ::act, ::asm-1, ::Bmlr, ::mei-3, Am¡a
::r+ ‘| EŠQ> (EpŠQ>Z), asm-1+ (EñH$mognmoa ‘¡MwaoeZ -
1) Bml ???tubulin), mei-3, AÏdm r+ (amC§S> EñH$monmoag)
‘| EŠQ>mo{nH$ bmoHo$eZ na B§g{Q©>S> OrZ H$s EH$ A{V[aŠV
à{V em{‘b h¡& Q>oñQ>a hoaoQ>mo OmBJg H«$m°gog ‘| AZno¶S>©
EŠQ>mo{nH$ H$m°nr BgH$s nyaH$ mRNA H$mo gmBb|g H$aZo
Ho$ {bE asiRNA Ho$ CËnmXZ H$mo B§ñQ>rJoQ> H$aVr h¡ Am¡a
EpŠQ>Z, ASM-1, ?-tubulin, MEI-3 H$s n[aUm‘r H$‘r ¶m
R àmoQ>rZ H$m n[aUm‘ ñQ´mBqH$J EñH$g ¶m EñH$mognmoa
{’$ZmoQ>mBßg hmoVm h¡ BgHo$ {dnarV MSUD hmo‘moOmBJg
Q>oñQ>a A x Q>oñQ>a a H«$m°gog Am¡a EñH$g VWm EñH$monmoa
{dH$mg gm‘mÝ¶ h¡& Ý¶yamoñnmoam H«$m°gm ‘| A{YH$m§e
AmZwd§{eH$ AÜ¶¶Zm| AmoH$[aO (OR) AmZwd§{eH$ n¥îR>̂ y{‘
Ho$ ñQ́oÝg Am¡a testerOR x OR H«$m°{gg H$m à¶moJ {H$¶m J¶m
h¡ {Og‘| testerOR Am¡a {S>amBìS> Ho$ à¶moJ MSUD AÜ¶¶Z
Ho$ {bE {H$E JE Wo& AàË¶m{eV ê$n go MSUD gX¡d
CVZm amo~ñQ> Zht Wm O~ testerOR {d ôXm| H$mo dÝ¶

AmBgmobo{Q>H$ EZ. H«$mgm ñQóÝg Ho$ gmW H«$m°g {H$¶m J¶m
Wm& Bg {^ÝZVm H$s ì¶m»¶m H$aZo Ho$ {bE EH$ n[aH$ënZm
(‘m°S>b 1) ¶h h¡ {H$ testerOR Am¡a dÝ¶ AmZwd§{eH$
OrZmoåg Ho$ ~rM grŠd|g {hQ>o>amoOmBJmo{gQ>r Ho$ H$maU
ñd^m{dH$ EgoZ¡pßgg Am¡a EH$ AWdm A{YH$ “MSUD
OrZ”  ‘| AZwdVu goë’$ ñbmBqgJ hmoVr h¡& AÝ¶ d¡H$pënH$
n[aH$ënZm (‘m°S>b 2) ¶h h¡ {H$ MSUD g¨»¶m ‘|
ñd^m{dH$ g¨»¶m dÝ¶ AmZwd§{eH$ ê$nm§VaU ‘| CËnÝZ
hmoVr h¡ Am¡a OR {d ôX MSUD H§$S>pŠQ>d gr‘m H$mo Xem©Vo
h¢& ¶{X {nN>bo dmbo na {dMma {H$¶m OmE, Vmo OR
{d ôX Ho$ AmZwd§{eH$ AÜ¶¶Z go g¨¶moJ de MSUD H$s
ImoO hþB©& h‘mao n[aUm‘ {nN>bo df© Ho$ gnmoQ>© ‘m°S>b go
àmßV {H$E JE&
Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2016 VH$)

::Bmlr Am¡a ::mei-3 Q>oñQ>am| Ho$ gmW H«$m°g H$aHo$ 80 dÝ¶
AmBgmoboQ>oS> {d ôXm| H$m narjU {H$¶m J¶m, Ho$db AmR>
H$mo "OR" Q>mBn dÝ¶ {d ôXm| Ho$ ê$n ‘| Zm{‘V {H$¶m J¶m,
Omo Bgr Ho$ AZwê$n testerOR x OR,  H«$m°goO H$s VwbZm ‘|
gmBb|qgJ {’$ZmoQ>mBn gÑeVm H$mo Xem©Vm h¡& H«$m°g {H$E
JE Mma dÝ¶ {d ôXm| H$mo gmBb|g bml Am¡a mei-3+ ‘|
Ag’$b "Sad" Q>mBn Ho$ ê$n ‘| {ZYm©[aV {H$¶m J¶m,
Am¡a eof 68 {d ôX ‘| ‘Ü¶dVu {’$ZmoQ>mBn àX{e©V {H$¶m,
Cg‘|, CZHo$ H«$m°g go bml  éH$ J¶m, bo{H$Z mei-3+

Zht, Am¡a CÝh| "Esm" Q>mBn Ho$ ê$n ‘| Zm{‘V {H$¶m
J¶m& OrÝg BZH$moqS>J MSUD àmoQ>rÝg ‘| Ebrëg H$m
{dbmonZ gX¡d MSUD Ho$ à^mdr e‘Z H$Vm© Ho$ ê$n ‘|
H$m¶© H$aVm h¡ Š¶m|{H$ g¨̂ dV: n¥WH$ hmoZo Ho$ {bE dÝ¶
Q>mBn hmo‘mobmoJ CËnÝZ H$a, BgHo$ Am°Q>moOrZg gmBb|qgJ
H$mo àmoËgm{hV H$aVm h¡, Am¡a Bg{bE AÝ¶ bmoH$mB© ‘|
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MSUD  hoVw Ano{jV W«oehmoëS> H$mo ZrMo bmZo Ho$ {bE
BZH$moS> {H$E JE àmoQ>rZ Ho$ ñVa ‘| {JamdQ> bmVm h¡&
sad-1? Am¡a sad-2? bmonZ (AWm©V², sad-1 Am¡a sad-2
EñH$g à ŵËd-1 Am¡a -2 H$m e‘ZH$Vm© gwÑ‹T> à^mdr
e‘ZH$Vm© h¢ O~{H$ AÝ¶ OrZ bmonZ H$‘ à^mdr nmE
JE, g¨̂ dVm BgH$m H$maU Wm, CZH$m CÀM àdmh
AWdm bå~r àmoQ>rZ Ho$ gmW AmYm OrdZ& sad-1 Am¡a
sad-2 Zo ̂ r à{Vê$nU - {hQ>oamoOmBJg H«$m°g (AWm©V² Dp
x N) Ho$ ~§Oa {’$ZmoQ>mBn ‘| X~md CËnÝZ {H$¶m& Dp(EB4)
Am¡a Dp(IBj5) {d ôXm| ‘| H«$‘e: 35 Am¡a 115 OrÝg ¶wŠV
à{Vê$nU goJ‘|Q²g nmE JE; Am¡a OR Q>mBn dÝ¶ {d ôXm|
Ho$ gmW CZHo$ H«$m°g ~§Oa nmE JE, Am¡a Sad Q>mBn Ho$
gmW Cd©aH$ Am¡a Esm Q>mBn Ho$ gmW H«$‘e: Cd©aH$ Am¡a
~§Oa nmE JE&

AmBgmoOo{ZH$ mat A Am¡a mat a {d ôX Ho$ ZdrZ Omo‹S>o Ho$
{Z‘m©U hoVw h‘Zo Xmo Sad Q>mBn dÝ` AmBgmobo{Q>oS> {d ôX,
{~Mnwar a (B) Am¡a gwnaOa A (S) H$m Cn`moJ {H$`m& Bg
B/S  n¥îR>̂ y{‘ (testerB/S) ‘| ZE MSUD Q>oñQ>am| H$mo {Z{‘©V
{H$`m J`m, Am¡a MSUD Ho$ {bE AmBgmoOo{ZH$ testerB/

S x B/S Ho$ {ZH$Q> H«$m°goO H$m narjU {H$`m J`m& Mma f1
a x f1 A {g~-nò a H«$m°goO H$mo {Z{‘©V H$aZo Ho$ {bE a B
x S  H«$m°g go àmßV f1 g¨V{V H$m Cn`moJ {H$`m J`m, Am¡a
Bg àH$ma go nwZ: g῭ wŠV ñd^m{dH$ aoImE§ {Z{‘©V hþB©&
ZB© g¨V{V (AWm©V² f2 CËnÝZ H$aZo Ho$ {bE {g~qbJ f1
a x f1 A Am¡a BgHo$ ~mX f3 Ho$ CËnmXZ hoVw f2 a x f2 A
Am{X) CËnÝZ H$aZo Ho$ {bE {dnarV g‘mJ‘ Ho$ àË òH$
nr‹T>r H$s g¨~§{YV g¨V{V`m| ‘| bmBZ Ho$ ^rVa H«$m°g
H$am`m J`m& Xmo bmBZm| ‘| f10 nr‹T>r VH$ nhþ§MZo ‘| ^r
h‘| g’$bVm àmßV hþB©& My§{H$ àË òH$ H«${‘H$ nr‹T>r ‘|,
{hQ>oamoOmBJmo{gQ>r AmYr ‘mÌm ‘| ~Mr, EH$ bmBZ Ho$ gh
g̈~§Yr f10   ñQ́¡Ýg Ho$ ~rM H«$m°g < 1% {hQ>oamoOmBJg hmoJm&
B/S bmBZ 1 f10 nr‹T>r Ho$ mat A Am¡a mat a   {d ôX, B/
S1 A Am¡a B/S1 a Ho$ ê$n ‘| AmJo Ho$ {bE {Z{X©îQ> {H$`m
J`m Wm, H$mo AmJm‘r AÜ``Zm| ‘| Cn`moJ {H$`m J`m&

B/S1 n¥îR> ŷ{‘ ‘| mus-51 CËn[adVu H$mo ào[aV H$aZo
Ho$ {bE h‘Zo RIP-å ỳQ>mOoZo{gg H$mo à ẁŠV {H$`m& mus-
51 CËn[adVu {d ôX Zm°Z hmo‘mobmoJg {eam| Ho$ Ow‹S>md
à{H«$`m ‘| A{dH${gV nmE JE, n[aUm‘ ñdê$n, ê$nm§V[aV
hmoZo dmbm H$moB© ^r S>rEZE Ho$db hmo‘mobmoJg nwZ:
g῭ moOZ Ho$ ‘mÜ`‘ go hr EH$sH¥$V hmo gH$Vm h¡&  B/S1
A H$m°{Z{S>`m ‘| BboŠQ´monmoaoeZ, Dp(mus-51) Q´m§gOo{ZH$
à{Vê$nU ‘| CËnÝZ {H$E JE ê$nm§V[aV S>rEZE Ho$

BŠQ>m°{nH$ EH$sH$aU Ho$ ‘mÜ`‘ go 1683 bp mus-51
goJ‘|Q> Am¡a hmBJ«mo‘mB{gZ - à{VamoY (hph) H¡$goQ>
ẁŠV S>rEZE H§$ñQ´ŠQ> H$mo ê$nm§V[aV {H$`m J`m& BgHo$

~mX Dp(mus-51) àma§{^H$ ê$nm§VaH$ H$mo B/S1 a Ho$ gmW
H«$m°g H$am`m J`m, Am¡a  Dp(mus-51) hmo‘moOmBJg H«$m°g
H$aZo Ho$ {bE g¨V{V`m| H$m Cn`moJ {H$`m J`m& Xoar go
H$mQ>o JE EñH$moñnmog© H$mo 40 g¨V{V`m| H$m Cn`moJ {H$`m
J`m& Xoar go H$mQ>o JE EñH$moñnmog© H$mo 40 g¨V{V`m| H$s
Om§M H$s JB©, Am¡a EH$ ‘| B§S>moOrZg mus-51 OrZ ‘|
‹T>m§Mm ẁŠV Adê$Õ H$moS>moÝg (OrZ ~¢H$ A{^d¥{Õ g̈»`m
KM025239) g{hV AZoH$ RIP-ào[aV CËn[adVu nmE JE
Am¡a h‘Zo Bggo B/S1 mus-51 A Am¡aa {d ôX V¡̀ ma {H$E,
{OZHo$ ê$nm§VaU go testerB/S1 {d ôX (ZrMo) CËnÝZ hm|Jo&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V (1
Aà¡b 2016 - 31 ‘mM©, 2017)
H«$mo‘moOmo‘ 1 na r+ OrZ 3.3 kb bå~m hmoVm h¡& 4.1 kb
ref-hph g¨b`Z g¨aMZm Ho$ {Z‘m©U hoVw Xmohar g¨{Y PCR
Ho$ ‘mÜ`‘ go BgHo$ 3' {gao Ho$ 2.3 kb I§S> (ref) H$mo hph
H¡$goQ> go Omo‹S>m J`m, Am¡a ::r1OR Am¡a ::r3OR Q>oñQ>g©
(g‘amOrdm Am{X g^r, OoZo{Q>Šg, 2014) H$mo {Z{‘©V
H$aZo Ho$ {bE Q>m°‘ h¡‘ÝS> Am¡a CZHo$ ghH${‘©̀ m| Ûmam
Cn`moJ {H$E JE ñWbm| na BgHo$ g¨{jßV ê$n H$mo à{dîQ>
H$aZo hoVw hmo‘mobmoJg nwZ:g¨b`Z H$mo g{H«$` H$aZo Ho$
{bE Bg‘| âb¢qH$J grŠd|goµO H$mo ̂ r em{‘b {H$`m J`m&
B/S1 mus-51 H$moZo{S>`m ‘| BboŠQ´monmoaoeZ Ho$ ‘mÜ`‘ go
S>rEZE {Z‘m©U ‘| n[adV©Z {H$`m J`m Am¡a BZ ê$nm§VaUm|
H$mo hmBJ«mo‘mB{gZ ‘mÜ`‘ na EH${ÌV {H$`m J`m& My§{H$
ê$nm§V[aV hmoZo dmbo S>rEZE Ho$db hmo‘mobmoJg-nwZ:gb§̀ Z
Ho$ ‘mÜ`‘ go EH$sH¥$V hmo gH$Vo h¢, àmßV {H$E JE
A§Vd}eZ dmñVd ‘| ::r1OR Am¡a ::r3OR Q>oñQ>g© go àmßV
A§Vd}eZ Ho$ g‘mZ nmE JE& My§{H$ àmW{‘H$ ê$nm§VaH$
g¨̂ mì`Vm {hQ>oamoH$m`mo{Q>H$ Wo, mus-51 CËn[adVu H$mo
n¥WH$ H$aZo Ho$ {bE BÝh| B/S1a  Ho$ gmW H«$m°g {H$`m J`m
Am¡a hmo‘moH$m`mo{Q>H$ ::r1B/S1 A Am¡a ::r3B/S1 a Q>oñQ>a {d ôX
àmßV {H$E JE&

::r1OR A x OR a Am¡a ::r3OR A x OR a H«$m°g go > 95
à{VeV amC§S> EñH$moñnmog© CËnÝZ hþE, O~{H$ ::r1B/S1 A
x BS1 a  Am¡a ::r3B/S1 A x BS1 a  H«$m°g go < 60 à{VeV
amC§S> EñH$moñnmog© CËnÝZ hþE, Am¡a ::r3B/S1 A x ::r3OR a
H«$m°g ‘| Amem Ho$ AZwHy$b < 5 à{VeV amC§S> EñH$moñnmog©
CËnÝZ hþE& BZ n[aUm‘m| go ‘m°S>b 2 H$mo gh`moJ {‘bm



123

Am¡a ‘m°S>b 1 H$mo AñdrH$ma H$aZo Ho$ {bE àoaUm {‘br&
‘OoXma ~mV; AnZo dÝ`  Q>mBn “A‘o[aH$Z ’w$Q>~mb”
AmH$ma Ho$ à{VÛ§{X`m| H$s VwbZm ‘| amC§S> EñH$moñnmog© H$mo
{deof ê$n go H$‘ à^mdr ‘| ì`mßV nm`m J`m& BZ
n[aUm‘m| H$mo {Zé{nV H$aZo Ho$ {bE nm§Sw>{b{n V¡̀ ma H$s
Om ahr h¡&

n[a¶moOZm 2 : AY©gyÌr {d^mOZ Ho$ ~mX àmßV
EñH$moñnmoa {d^mOZ Ho$ A{Z`V AbJmd hoVw gmú`&

CÔoí¶ : {hQ>oamoHo$[a`mo{Q>H$ EñH$moñnmog© `wŠV àmßV
Xwb©^ AmR>-~rOmUw dmbo asci H$s {deofVm H$mo
g‘PZm&
AmR> H|$Ðr` ñVa na Ý ỳamoñnmoam ‘| CËnÝZ EñH$moñnmog© H$m
{d^mOZ {‘`mo{gg Am¡a AY©gyÌr {d^mOZ Ho$ gmW K{Q>V
hmoVm h¡& n[aUm‘V:, AmR> ~rOmUw ẁŠV asci ‘| CËnÝZ
EñH$moñnmog© gm‘mÝ`V: hmo‘moHo$[a`mo{Q>H$ (AWm©V, Ama§{^H$
ñVa na Bg‘| EH$ EH$b H|$ÐH$ hmoVm h¡, {OgHo$ EñH$moñnmoa
go ‘mBgr{b`‘ go ì ẁËnÝZ hmoZo dmbo g^r H|$ÐH$ {‘Q>mo{Q>H$b
ê$n go Adamohr H«$‘ ‘| hmoVo h¢& EZ. Q>oQ´mñn‘m© ‘| H«o$gm
A§Zd}eZ ñWmZm§VaU H$mo à{dîQ> H$a h‘Zo TNt  {d ôX H$m
{Z‘m©U {H$`m& hmbm§{H$, ñQ>¢S>S>© EZ. Q>oQ´mñn‘m© {d ôX 85
(AWm©V², TNta x 85A AWdm TNtA x 85a) go àmßV {dnarV
‘oqQ>J Q>mBn ì ẁËnÝZm| Ho$ gmW TNt {d ôX Ho$ H«$m°g go
A{YH$m§eV: {hQ>oamoHo$[a`mo{Q>H$  [mat A + mat a]  EñH$moñnmog©
ẁŠV Mma-~rOmUw asci CËnÝZ hmoVo h¢, Omo Bg àOm{V

‘| EH$ gm‘mÝ` ~mV h¡, AmR>-~rOmUw ẁŠV Hw$N> Xwb©̂
asci ̂ r CËnÝZ hþE, h‘| V~ AmíM ©̀ hþAm, AmR> ~rOmUw
dmbo asci ‘| EH$ Cn g‘yh {hQ>oamoHo$[a`mo{Q>H$ nm`m J`m&
Bggo nhbo {H$gr ̂ r Ý ỳamoñnmoam àOm{V`m| ‘| hoQ>oamoHo[a`mo{Q>H$
EñH$moñnmog© ẁŠV AmR>-~rOmUw dmbo asci àmßV Zht hþE
Wo, Bg{bE, h‘ Bg n[aUm‘ H$s {deofVmAm| H$mo g‘PZm
MmhVo Wo&
Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘|$ {H$E JE H$m¶©
H$m gmam§e (31 ‘mM©, 2016 VH$)

AZwH«$‘U, g¨H$aU Am¡a ~¡H$-H«$m°gm| H$s ghm`Vm go EH$
àOm{V go Xygar àOm{V ‘| Otg AWdm OrZmo{‘H$ joÌm|
H$m hñVm§VaU h¡& EZ. Q>oQ´mñn‘m© ‘| EZ. H«o$gm AZd}eZ
Am¡a {¹${OQ>{‘©Zb ñWmZm§VaU AZwH«$‘U Ho$ ‘mÜ`‘ go
h‘Zo hmB{~«S> ñWmZm§VaU {d ôX (TNt  Ho$ ê$n ‘| {Z{X©îQ>)
H$mo CËnÝZ {H$`m, EZ. H«o$gm ì ẁËnÝZ Q´m§gbmoHo$eZ ~«oH$
nm°B§Q> g¨{Y-ñWb H$mo N>mo‹S>H$a BgHo$ OrZmo‘ gm§Ho${VH$
ê$n ‘| EZ. Q>oQ´mñn‘m© go CËnÝZ hþE& T x N  H«$m°g (T =

Q́m§ñbmoHo$eZ,  N = gm‘mÝ` grŠd|g {d ôX) ‘|, H«$mo‘moOmoåg
`m Vmo d¡H$pënH$ (ALT) AWdm g¨~Õ -1 (ADJ) AbJmd
Ûmam {d^m{OV hmo gH$Vo h¢& EZ. H«o$gm T x N H«$m°g ‘|,
ALT ‘| AmR> ì`dhm ©̀ n¡a|Q>b-Q>mBn g¨V{V (AWm©V, 4T
+ 4N) CËnÝZ hþB© Am¡a A§Vd}er VWm {¹${OQ>{‘©Zb
ñWmZm§VaU (na§Vw nmañn[aH$ ñWmZm§VaU hoVw Zht) hoVw,
ADJ ‘| ì`dhm ©̀ à{Vê$n Ho$ gmW Mma g¨V{V Am¡a BgH$s
nyaH$ Aì`dhm ©̀ XmofnyU© (AWm©V 4Dp + 4Df) Mma g̈V{V`m§
CËnÝZ H$s& My§{H$ ALT Am¡a ADJ EH$ g‘mZ hmoVo h¡; T
x N H«$m°g go g‘mZ g¨»`m ‘| ì`dhm ©̀ hmo‘moHo$[a`mo{Q>H$ T,
N, Am¡a Dp  g̈V{V àmßV hþB©& EZ. Q>oQ́mñn‘m© TNt x N  H«$m°g
‘| ALT Zo Mma ì`dmhm ©̀ {hQ>oamoH$mo[a`mo{Q>H$ [TNt + N]
EñH$moñnmog© CËnÝZ {H$E, O~{H$ ADJ Zo Mma ì`dhm ©̀
{hQ>oamoH$mo[a`mo{Q>H$ [Dp + Df] EñH$moñnmog© CËnÝZ {H$E&
g~go ‘hËdnyU© ~mV, Bggo nhbo H$^r ^r {H$gr ^r
àOm{V ‘|, [Dp + Df]  Q>mBn {hQ>oamoH$mo[a`mo{Q>H$ {Z{‘©V
Zht hþE& [Dp + Df]  Am¡a [T + N] {hQ>oamoH$mo[a`mo{Q>H$ EH$
g‘mZ OrÝg gmPm H$aVo h¢ Am¡a Bg{bE, BZ‘| EH$
g‘mZ {’$ZmoQ>mBn hmoZm Mm{hE& {’$ZmoQ>mBn ‘| {H$gr ̂ r
àH$ma H$m A§Va Df Zm{^H$ go àmßV EH$ AWdm A{YH$
‘Ý ỳpŠb¶g {b{‘Q>oS>’ OrZ H$s AZwnpñWV H$mo Xem©Vm h¡&
Ý ỳpŠb¶g {b{‘Q>oS> OrZ dh OrZ hmoVm h¡ {OgHo$ {bE
H|$ÐH$ BgHo$ Cg bmonZ Ebrb (?) Ag’$bVm H$mo YmaU
H$aVm h¡ {Ogo dÝ`  Q>mBn Zm{^H$ (WT)  Ûmam [WT +?]
{hQ>oamoH$mo[a`mo{Q>H$ ‘| nyam {H$`m OmVm h¡& gm{hË` ‘| A~
VH$ H$moB© ^r Ý ỳpŠb`g {b{‘Q>oS> H$m {ddaU Zht {X`m
J`m h¡, na§Vw Hw$N> ’§$Jb CËn[adVu Ho$ {’$ZmoQ>mBn Xem©Vo
h¢ {H$ do Bg àH$ma Ho$ Otg ‘| ê$nm§VaU H$a gH$Vo h¢&
BgHo$ A{V[aŠV TNt x N  H«$m°g go Xwb©̂  AmR>-~rOmUw
ẁŠV asci àmßV hþE, Am¡a CZHo$ EñH$moñnmog© Ho$ EH$ Cn-

g‘yh ‘| {hQ>oamoHo$[a`mo{Q>H$ nm`m J`m& AmR> ~rOmUw ̀ wŠV
asci  go àmßV {hQ>oamoHo$[a`mo{Q>H$ EñH$moñnmog© H$s àm{á
VmaVå` hrZ AZw‘mZ Ho$ gmW `h Xem©Vm h¡ {H$
EñH$moñnmog© {dKQ>Z dmñVd ‘| Ho$db AmR> Ý ỳpŠb`g
ñVam| na hmoVm h¡&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$r JB© àJ{V (1
Aà¡b 2016 - 31 ‘mM©, 2017)

h‘Zo EZ. Q>oQ́mñn‘m© {d ôX 85 Ho$ ‘oqQ>J Q>mBn ì ẁËnÝZm| Ho$
gmW TNt {d ôX H$m H«$m°g H$adm`m Am¡a 4-8  EñH$moñnmog© Ho$
n¥WH$ Šbång Ho$ gmW-gmW dm°Q>a EJa na g¨V{V
EñH$moñnmog© H$m CËnmXZ {H$`m, àË òH$ Šbån EH$ n¥WH$
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EñH$g H$m à{V{Z{YËd H$aVr h¡& hmbm§{H$ Mma-~rOmUw
ẁŠV EñH$s H$s g¨»`m A{YH$ nm`r JB©, h‘Zo nm§M-

N>:-, gmV-, Am¡a AmR>- ~rOmUw ẁŠV asci  Ho$ KQ>Vo
^mJ ̂ r XoIo Am¡a AmR>-~rOmUw ̀ wŠV asci Hw$b g¨»`m Ho$
1-2 à{VeV Wo& TNt x 85 H$m°g Zo ~‹S>o n¡‘mZo na EZ.
Q>oQ´mñn‘m© {d ôX 85 OoZo{Q>H$ n¥îR> ŷ{‘ H$s Vah ì`dhma
àX{e©V {H$`m, hmbm§{H$ 85 A x 85 a  ‘|  J¡a-4-~rOmUw
ẁŠV asci  H$s Amd¥{Îm {deof ê$n go < 3% nmB© JB©&

OrdmUw a{hV Ob hoVw AmR>-~rOmUw `wŠV asci Ho$
EñH$moñnmog© H$mo gmdYmZrnyd©H$ CR>mH$a A§Hw$[aV {H$`m
J`m, n[aUm‘ñdê$n ‘mBgo{b`m go àmßV OrZmo{‘H$ S>rEZE
H$mo PCR Ûmam OrZmoQ>mBn {ZYm©aU hoVw Cn`moJ {H$`m
J`m& gm‘mÝ`V: AmR>-~rOmUw ̀ wº$ asci  go T, N, ̀ m Dp
{h‘moHo$[a`mo{Q>H$ g¨V{V àm{á H$s Amem H$s OmVr h¡&
hmbm§{H$ g¨V{V Ho$ EH$ Cng‘yh Ho$ narjU go ̀ h Amem
nyar hmo JB©, AZoH$ g¨V{V`m| ‘| OrZmoQ>mBn nmE JE Omo
Amem Ho$ {dnarV Wo& dmñVd ‘|, BZ‘| go Hw$N> [T + N] ̀ m
[Dp + Df] {hQ>oamoHo$[a`mo{Q>Šg Wo, {OZHo$ g¨JR>ZmË‘H$
H|$ÐH$ ‘| XmoZm| ‘oqQ>J Q>mBn nmE JE&

h‘ ̀ h gwPmd XoVo h¢ {H$ AY© gyÌr H$mo{eH$m {d^mOZ Ho$
~mX ; asci Ho$ EH$ AWdm AÝ` N>moQ>o Cn g‘yh (~1-2%)
‘| A{V[aŠV {‘Q>mo{gg hmoVm h¡ Am¡a EH$ Eogm gwnaå ỳ‘ar
Zm{^H$ ~ZVm h¡ {OgHo$ {d^mOZ go {hQ>oamoHo$[a`mo{Q>H$
EñH$moñnmog© H$m {Z‘m©U hmoVm h¡ Hw$N> {hQ>>oamoHo$[a`mo{Q>H$
EñH$moñnmog© ‘|, g‘mZ ‘oqQ>J Q>mBn Ho$ {^ÝZ-{^ÝZ
Ý ỳpŠb`a Q>mBßg nmE JE& Eogm V^r hmo gH$Vm h¡, ̀ {X
H«$m°g Amoda ñWmZm§VaU ~«oH$nm°B§Q> Ho$ {ZH$Q> K{Q>V hmo,
Am¡a ‘¡Q> bmoH$g ‘| àW‘-I§S>r` n¥WŠH$aU hmo O~{H$
{ÛVr`-I§S>r` n¥WŠH$aU ‘| ~«oH$nm°B§Q> hmo ({MÌ 1)&
“’$ñQ>© -Š ỳ{OZ” Zm{^H$ Ho$ OmoSoµ> H$mo àmßV H$aZo dmbo
EñH$moñnmog© àW‘ I§S>r` n¥WŠH$aU ‘mH©$g© Ho$ {bE
hmo‘moEbo{bH$ Am¡a {ÛVr` I§S>r` n¥WŠH$aU ‘mH$g© Ho$
{bE {hQ>oamoEbo{bH$ hmo gH$Vo h¢ O~{H$ “’$ñQ>© -Š ỳ{OZ”
Zm{^H$m| Ho$ Omo‹S>o H$mo àmßV H$aZo dmbo EñH$moñnmog© {ÛVr`
I§S>r` n¥WŠH$aU ‘mH©$g© Ho$ {bE hmo‘moEbo{bH$ Am¡a
àW‘-I§S>r` ‘mH$g© n¥WŠH$aU hoVw {hQ>oamoEbo{bH$ hmo
gH$Vo h¢ ({MÌ 1)& h‘mao n[aUm‘ g¨̂ dV: EñH$moñnmoa
{d^mOZ Am¡a AY© gyÌr H$mo{eH$m {d^mOZ Ho$ ~mX AZ ẁ½‘Z
Ho$ n¥îR> ŷ‘r` ñVa H$mo à{Vq~{~V H$aVo h¢&

Bg àH$ma H$m AZ¶w½‘Z Bggo nhbo Š¶m| Zht nVm
Mbm? g¨̂ d h¡ {H$  TNt x 85  H«$m°g ‘| gm‘mÝ¶ ê$n go

{dH${gV hmoZo dmbr EñH$s ‘| Mma-~rOmUw hmoVo h¢;
O~{H$ AmR>-~rOmUw ‘wŠV EñH$s ‘| n¥WH$ {S>ñOo{ZH$
H$s g¨»¶m ‘| d¥{Õ nmB© JB©& EZ. H«o$gm tol (Q>moba¢Q>) OrZ
na H«$mo‘moOmo‘ 4R {H$gr ^r àH$ma Ho$ AñWm¶r ‘oqQ>J
Q>mBn {hQ>oamoHo$[a¶moZ H$mo àX{e©V H$aoJm, na§Vw ¶{X tolC

Ebrb H$mo gogo{gd CËn[adVu Ebrb tol Ho$ gmW ~Xb
{X¶m OmE, V~ [tol mat A + tol mat a]  {hQ>oamooHo$[a¶m|g
ñWm¶r hmo OmVm h¡ Omo Xem©Vm h¡ {H$ do AÝ¶ het Ag¨J{V
bmoH$mB© Ho$ {bE ̂ r hmo‘moHo$[a¶mo{Q>H$ hmoVo h¢& EZ. Q>oQ́mñn‘m©
tolC  Ebrb, EZ. H«o$gm CËn[adVu tol Ebrb Ho$ g‘mZ
hmoVo h¢& BgHo$ A{V[aŠV, ‘oqQ>J Q>mBn hoVw hmo‘moHo$[a¶moZ
go àmßV EZ. H«o$gm {hQ>oamoHo$[a¶moÝg hmo‘moEbr{bH$ H$s
nhMmZ H$aZm H${R>Z Wm& My§{H$ BZ XmoZm| OrZmoQ>mBßg Ho$
~rM A§Va Ho$db BVZm h¡ {H$ {hQ>oamoHo$[a¶moZ CZ ‘mH$g©
Ho$ {bE {hQ>oamoE{b{bH$ hmoVm h¡ {Og‘| Xygam-I§S>r¶
n¥WŠH$aU hmoVm h¡ ({MÌ 1)& EZ. Q>oQ´mñn‘m© ‘|, AmR>-
~rOmUw ‘wŠV asci go àmßV {H$gr ^r {hQ>oamoHo$[a¶mo{Q>H$
EñH$moñnmog© H$s g¨»¶m ‘| Mma go gmV asci go àmßV
{hQ>oamoHo$[a¶m|g Ûmam VoOr go d¥{Õ hmoJr, Am¡a ‘oqQ>J Q>mBn
Ho$ hmo‘moEbr{bH$ hoVw Xwb©̂  {hQ>oamoHo$[a¶m|g H$s nm§M go
gmV ~rOmUw ¶wŠV asci  go àmßV {d{eîQ> hmo‘moHo$[a¶m|g
H$s ghm¶Vm go nhMmZ H$aZm ‘wpíH$b hmoJm& h‘mao
AÜ¶¶Zm| go àmßV n[aUm‘m| H$mo Oo. ~m‘mogr (2017a) ‘|
àH$m{eV {H$¶m J¶m& BZ n[aUm‘m| Ho$ AmYma na h‘|
S>r. S>r. nm{Hª$g (OoZo{Q>Šg, 1972) Ûmam [anmoQ>© {H$E JE
Adm§{N>V ’$sZmoQ>mBn (S>rE ’$sZmoQ>mBn) Ho$ {d{eîQ> {d ôXm|
H$m {ddaU V¡¶ma H$aZo ‘| ‘XX {‘br, {OÝh| VH$ZrH$s
Iam~r H$s ì¶m»¶m hoVw Cn¶moJ {H$¶m J¶m& Oo. ~m‘mogr
(2017b) ‘| h‘mar ì¶m»¶m àH$m{eV H$s JB©&
$

àH$meZ :

1. {J[a S>r E, aoIm Eg, Am¡a Hmñ~oH$a S>r nr. (2016)
H«$m°{gg {hQ>oamoOmBJmog ’$m°a hmB{~«S> Ý¶yamoñnmoam
Q´m§gbmoHo$eZ ñQ|́g emo Q´m§g{‘eZ ao{e‘mo {S>ñQ´moeZ
{S>g’o$d[äJ hmo‘moHo$[a‘mo{Q>H$ EñH$moñnmoaog ‘oS> ’$mobmoB§J
AëQ>aZoQ> goJ« oeZ. Or3 : OrÝg OrZmo{‘Šg
OoZo{Q>Šg 6: 2593-2600.

2. H$mñ~oH$a S>r nr Am¡a aoIm Eg (2017a) Ý¶yamoñnmoam
Q>oQ´mñn‘m© H«$m°{gg {hQ>oamoOmBJmog ’$m°a hmB{~«S>
Q´m§gbmoHo$eZ ñQ|́g àmoS>çyµO ao‘a EQ>-ñnmoaoS> asci
~r¶[a¨J {hQ>oamoHo[a¶mo{Q>H$ EgH$moñnmoaog. OZ©b Am°’$
~m¶mogmB§goµO 42: 15-21.
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AÝ` àH$meZ
1. H$mñ~oH$a S>r nr (2016) {hñQ´r E§S> S>odbn‘|Q>

Am°’$ OoZo{Q>Šg [agM© BZ B§{S>`m : W«r Ho$g ñQ>S>rµO.
B§{S>`Z OZ©b Am°’$ {hñQ´r Am°’$ gmB§g 51.2.2:
423-430.

2. H$mñ~oH$a S>r nr (2016) Amo~¡X {gÔH$s ñQ>S>r Am°’$
X PABA1OrZ Am°’$ X ’§$Jg Eñna{Obg {ZSw>b|g.
~m¶moJ«m{’$H$b ‘o‘moarµO Am°’$ ’o$bmog Am°’$ X
B §{S >¶Z Z oeZb gmB §g AHo $S >‘r
ñnoeb 42: 16-24.

3. H$mñ~oH$a S>r nr (2016) AmaEZE-goH$, E§S> ‘r
em°b ’$mB§S> : g¡ŠgwAb-ñQ>oO-ñno{g{’$H$ E-Qy>-AmB©
AmaEZE E{S>qQ>J BZ ’§$Jr. OZ©b Am°’$ ~m¶mogmB§goµO
41: 171-172

4. H$mñ~oH$a S>r nr (2016) Ý¶yamoñnmoam S>o{’${eE§gr : X
bm°ÝJ E§S> em°Q>© Am°’$ BQ>. gob ~m¶mobm°Or Ý¶yOboQ>a
35: 1-6.

5. H$mñ~oH$a S>r nr (2017b) eo¶abm°H$ hmob‘og, S>o{dS>
nm{Hª$g, E§S> X {‘qgJ Ý¶yamoñnmoam B§deªg. OZ©b
Am°’$ ~m¶mogmB§goµO 42: 5-10.

{MÌ 1. OrZmoQ>mBn A; B Am¡a a; b Ho$ {d^oX Ho$ ~rM H«$m°g& H«$m°g-Amoda hoVw ^ao hþE g{H©$b g|Q´mo‘r`a `wŠV H«$mo‘moOmo‘ Am¡a
‘mH$g© B Am¡a b H$m Cn`moJ {H$`m J`m& nhbo ‘r`mo{Q>H$ {dI§S>Z ‘| A Am¡a a Ebrëg n¥WH$ hþE, O~{H$ B Am¡a b Xygao
{‘`mo{Q>H$ n¥WŠH$aU ‘| AbJ-AbJ hþE& Bg àH$ma go A/a  Ebrb ‘| nhbo - {d^mOZ n¥WŠH$aU Am¡a B/b Zo Xygao-
{d^mOZ n¥WŠH$aU ‘| ^mJ {b`m& D$Üdm©Ya H$moîR>H$, ‘m`mo{gg Ûmam CËnÝZ {H$E JE Mma AJw{UV Zm{^H$m| H$mo Xem©Vo
h¢& AY© gyÌr H$mo{eH$m {d^mOZ Ho$ ~mX Mma Omo‹S>o, {gñQ>a Zm{^H$ AWm©V²  (1, 2), (3, 4), (5, 6), Am¡a (7, 8) CËnÝZ hþE&
em`X hr H$^r, BZ AmR> Zm{^H$ ‘| go EH$ AWdm EH$ go A{YH$ EH$ A{V[aŠV H$mo{eH$m {d^mOZ ‘| em{‘b hþE, BÝh|
`hm§ “4” Am¡a “8” Ho$ ê$n ‘| Xem©`m J`m h¡& {gñQ>a Zm{^H$ Am¡a BZHo$ H$mo{eH$m {d^mOZ g¨V{V ‘| g‘mZ OrZmoQ>mBßg nmE
JE& nhbm H${OZ Zm{^H$ (CXmhaU 1 Am¡a 3) nhbo {d^mOZ n¥WŠH$aU (A Am¡a a) ‘| à`wŠV ‘mH$g© hoVw hmo‘moEbr{bH$
nmE JE, na§Vw Xygao {d^mOZ n¥WŠH$aU ‘| à`wŠV hþE ‘mH$g© Ho$ {bE hoQ>oamoEbr{bH$ nmE JE; BgHo$ {dnarV, Xygao
{d^mOZ n¥WŠH$aU (B Am¡a b) ‘| em{‘b hþE ‘mH$g© hoVw goH|$S> H${OZ Zm{^H$ (CXmhaU 1 Am¡a 5) hmo‘moEbr{bH$, na§Vw
àW‘-{d^mOZ n¥WŠH$aU (A Am¡a a) ‘| à`wŠV ‘mH©$g© hoVw {hQ>>oamoEbr{bH$ nmE JE& mat A Am¡amat a Zm{^H$ `wŠV
{hQ>oamoHo$[a`mo{Q>H$ g¨V{V EñH$moñnmog© ‘| Xygar-H${OZ Zm{^H$ `wŠV EñH$moñnmog© ‘| nhbm-H${OZ Zm{^H$ àmßV hþAm&
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 nmXn amoJmUw A§V:{H«$¶m à¶moJembm
O¡ÝWmo‘moZmg nmXn amoJOZH$ H$s CJ«Vm {H«$¶m{d[Y¶m| VWm nanmofr nmXnm| Ho$ gmW A§V:{H«$¶m H$mo g‘PZm

g¨H$m¶ eŵ Xrn MQ>Ou ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ {e¶mo e§H$a nm§S>o¶ d[aîR> AZwg¨YmZ AÜ¶oVm
AmH$m§jm H$¸$S> d[aîR> AZwg¨YmZ AÜ¶oVm
amOHw$‘ma d‘m© d[aîR> AZwg¨YmZ AÜ¶oVm
{~ídOrV gm‘b d[aîR> AZwg¨YmZ AÜ¶oVm
àemVr qgh d[aîR> AZwg¨YmZ AÜ¶oVm
¶emo~§V nmYr H${ZîR> AZwg§YmZ AÜ¶oVm

AÝ` gXñ¶ {~ZmoX {~hmar àYmZ VH$ZrH$s A{YH$mar
H¥$îUm‘y{V©$ Q>́oS²>g‘¡Z

CÔoí¶

1. O¡ÝWmo‘moZmg Ho$ CJ«Vm H$maH$m| H$s nhMmZ Ed§
A{^bjUZ;

2. O¡ÝWmo‘moZmg Cn{ZdoeZ Ed§ CJ«Vm ‘| H$mo{eH$m-
H$mo{eH$m g§àofU H$s ŷ{‘H$m;

3. O¡ÝWmo‘moZmg ‘| àmoQ>rZ òdU V§Ì H$m àH$m¶© VWm
CJ«Vm ‘| ŷ{‘H$m; Ed§

4. amoJOZH$ A{^kmZ VWm nmXn gwajm AZw{H«$¶m ‘|
nrEE‘nr H$s ŷ{‘H$m

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE
H$m¶© H$m gmam§e (1 Aà¡b, 2015 - 31 ‘mM©,
2016)
{S>ß¶y{Odb {gJZb ’¡$ŠQa (S>rEgE’$) Ûmam ‘r{S>EQ>oS>
gob-gob H$å¶y{ZHo$eZ ßbm§Q> n¡WmoO|g Ho$ g^r O¡ÝWmo‘moZmg
g‘yh Ho$ dm¶ê$b|g ‘| ‘hËd>nyU© ŷ{‘H$m {Z^mVm h¡&
Mmdb Ho$ ~¡ŠQ>r[a¶b n¡WmoOZ ‘| dm¶ê$b|g Am¡a BZ
ßbm§Q> d¥{Õ hoVw O¡ÝWmo‘moZmg arOo nr. dr. Am¡[aoOH$b,
S>rEgE’$ H$s Amdí¶H$Vm hmoVr h¡& h‘mao n[aUm‘ ¶h
^r Xem©Vo h¢ {H$ H$mobmoZmBOoeZ hoVw Am¶aZ Ho$ Fe3+

AWdm Fe2+ ñdê$n H$mo Cn¶moJ H$aZo Ho$ {bE Am¶aZ
AnQ>oH$ H$s {d{Y¶m§ ßbm§Q> n¡WmoO|g Ho$ O¡ÝWmo‘moZmg g‘yh
Ho$ K{ZïVm go g¨~§Y gXñ¶m| Ho$ ~rM n¶m©á ê$n go {^Þ
hmo gH$Vr h¢& Am¶aZ Ho$ A{V[aº$, h‘Zo O¡ÝWmo‘moZmg
H$s n¡WmoOo{Z{gQ>r Ho$ {bE Amdí¶H$ Q>mBn &&& grH«o$eZ
{gñQ>‘ ‘| S>rEgE’$ H$s ‘hËdnyU© ŷ{‘H$m H$m nVm

bJm¶m& S>rEgE’$ hrZ Ama nrE’$E’$ CËn[adVu KQ>r
hþB© hmBnag|pñQ>d à{V{H«$¶m (EMAma) Am¡a Q>mBn &&&
grH«o$eZ H$ånmoZ|Q²g Am¡a B’o$ŠQ>g© Ho$ KQ>o hþE EŠgàoeZ
‘| ‘m¡OyX hmoVo h¢& ^{dî` ‘|, h‘ S>rEgE’$ g|qgJ H$s
H$m ©̀àUmbr H$m AÜ``Z H$aZm MmhVo h¡, ò Am`aZ
AnQ>oH$ Am¡a {Z`m‘H$ àUmbr H$mo {Z §̀{ÌV H$aVr h¡,
Omo S>rEgE’$ aoJwboQ>oS> ñQ|́²g O¡go {H$ Q>mBn &&& grH«o$eZ,
g¨~ÕVm Am¡a ~m`mo{’$ë‘ {Z‘m©U ‘| {dÚ‘mZ hmoVr h¢&
h‘Zo `h Xem©̀ m h¡ {H$ ’$mBQ>mon¡WmoOZ Ho$ O|Wmo‘moZmg
g‘yh Ûmam Aë’$m hmBS´m°Šgr H$m~m}ŠgrboQ> àH$ma Ho$
gmBS>oamo’$moa CËnÝZ hmoVo h¢²& h‘mao AÜ``Z ‘| àH$Q>
{H$`m J`m h¡ {H$ gmBS>oamo’$moa O|Wmo’o$[aZ EH$ ‘hËdnyU©
amoJ OZH$ H$maH$ h¡ Omo Oo. H¡$ånopñQ´g nrdr. H¡$ånopñQ´g
Ho$ {bE ’o$[aH$ Am`aZ H$s grŠdoñQ>[a¨J Ûmam nm¡Yo H$s
d¥{Õ H$mo ~‹T>mdm XoVm h¡& h‘Zo ~Vm`m {H$ Š ỳEg ‘|
~¡ŠQ>r>[a`m à{VdVu Zm°Z OrZo{Q>H$ hoQ>oamoOrZo{gQ>r ‘|
‘m¡OyX hmoVo h¢& AnZo AÜ``Zm| Am¡a ‘yë`m§H$Z Ï`moar Ho$
AmYma na h‘Zo EH$ ‘m°S>b H$m àñVmd {H$`m, Omo `h
^{dî`dmUr H$aVm h¡ {H$ gm‘m{OH$ H$m`m] H$mo H$aZo ‘|
’o$ZmoQ>mB{nH$ hoQ>oamoOoZo{gQ>r ~ZmE aIZm ’$m`Xo‘§X hmoVm
h¡ My§{H$ ̀ h ~oQ>-hoqOJ CÎmOr{dVm H$m ©̀Zr{V Ho$ ê$n ‘|
ghm`Vm H$a gH$Vm h¡& h‘mao n[aUm‘m| go nVm Mbm
{H$ AZoH$ gm‘m{OH$ ì`dhmam| ‘| g‘Ýd` H$aZo dmbr
{dñV¥V ê$n go g¨a{jV Š ỳEg-à{V{H«$`m Ho$ Xm¡amZ
~¡ŠQr>[a`m ñQ>moHo$pñQ>H$ à{VdVu {’$ZmoQ>mB{nH$ hoQ>oamoOo{Z{gQ>r
H$mo ~ZmE aIVm h¡& A~ h‘ pñWa MaU na AZwHy$bZ
‘| H$mo{eH$m - H$mo{eH$m {gJZqbJ H$s ̂ y{‘H$m Am¡a ~¡Q>
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hoqOJ ‘| {df‘OZH$Vm H$s ̂ y{‘H$m H$mo g¨~mo{YV H$a aho
h¢&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017)

n[a`moOZm 1 : O|Wmo‘moZmg ‘| amoJOZH$Vm go Ow‹S>o
H$m¶m] Ho$ g‘Ýd¶ ‘| H$mo{eH$m-H$mo{eH$m {g¾qbJ
Am¡a gmBpŠbH$ S>r-OrE‘nr H$s ŷ{‘H$m

~¡ŠQ>r[a¶m H$mo{eH$m - H$mo{eH$m Ho$ ~mhar {gJZqbJ H$mo
g‘o{H$V H$aVo h¢ ¶m gr-S>mB-OrE‘nr Ûmam ‘mpÜ¶V
A§V:H$mo{eH$s‘ {gJZqbJ Ho$ gmW H$moa‘ H$sQ> g|qgJ
Ûmam {d{dY H$mo{eH$m àH«$‘m| Ho$ {Z‘‘Z H$m g‘Ýd¶
H$aVo h¢, {Og‘| MbZerbVm, ~m¶mo{’$ë‘ {Z‘m©U Am¡a
H$m¶m] go Ow‹S>o amoJOZH$ CËnmXZ em{‘b h¢, BZHo$ Amngr
Vmb‘ob Am¡a gr-S>mB-OrE‘nr Q>Z© Amdoa B’o$ŠQ>a Ho$
H$m¶m©Ë‘H$ {d{dYrH$aU go BZHo$ {d{dY H$m¶m] H$mo
n[a^m{fV Zht {H$¶m Om gH$Vm& ’$mBQ>mon¡WmoOZ
O|Wmo‘moZmg Amo[aOr, H$moa‘ g|qgJ H$mo {dgaU ¶mo½¶

{gJZb H$maH$ (S>rEgE’$) Ûmam ‘mpÜ¶V {H$¶m OmVm
h¡, Omo {gJZqbJ AUw Ho$ g‘mZ EH$ ’¡$Q>r E{gS> h¡ Omo
gr-S>mB-OrE‘nr B’o$ŠQ>a Ho$ ‘m°S>çyboeZ g{hV AZoH$
amoJ OZH$ H$m¶m] H$m {Z‘‘Z H$aVm h¡& O~{H$, ¶h A~
VH$ ñnîQ> Zht h¡ {H$ gr-S>mB-OrE‘nr ZoQ>dH©$ {H$g
àH$ma BZ JwUm| H$m {Z¶‘Z H$aVm h¡& O|Wmo‘moZmg Amo[aOr
‘| gr-S>mB-OrE‘nr H$m¶m©Ë‘H$ H$s nyar a|O H$mo g‘PZo
Ho$ EH$ à¶mg ‘| h‘Zo 15 BZ ’«o$‘ {S>breZ CËn[adVu
H$s bmB~«oar H$m {Z‘m©U {H$‘m h¡, BZ b{jV Ordm| Ho$
gr-S>mB-OrE‘nr M‘mnM‘ (O¡d g¨íbofU ‘m {dI§S>Z)
‘| Š¶yEg Am¡a H$m°åßboŠg gr-S>mB-OrE‘nr {gJZqbJ
ZoQ>dH©$ Ho$ ~rM Amngr Vmb‘ob H$mo g‘Pm OmZm h¡
({MÌ 1)&

h‘mao n[aUm‘m| go g¨Ho$V {‘bVm h¡ {H$ gr-S>mB-
OrE‘nr Q>Z©Amoda àmoQ>rZ EZH$moqS>J Ho$ g¨̂ m{dV OrZ,
Xoo2563, Xoo2616, Xoo2331 Am¡a Xoo2330  AZwHy${bV
ê$n go V¡aZo H$s j‘Vm Ho$ n¡Q>Z© Am¡a ~m`mo{’$ë‘ {Z‘m©U
Ho$ {bE  Amdí`H$ hmoVo h¢& {XbMñn h¡ {H$ ?Xoo2563

{MÌ 1. O|Wmo‘moZmg Amo[aOr J{VerbVm ‘| MH«$s` S>r-OrE‘nr ‘m°S>çyboqQ>J à^mdH$m| H$s ^y{‘H$m {d{^ÝZ XOO
{d^oXm| H$s V¡aZo H$s MbZerbVm H$m Am‘mnZ 0.1 à{VeV nrEg AJma ßboQ>m| na {H$`m OmZm h¡&  ?clp?2616, ?2708?2616 Am¡a
?2725?2616  go V¡aZo H$s MbZerbVm Ho$ n¡Q>Z© ‘| CëboIZr` H$‘r àX{e©V hmoZo go Xmohao OrZ {dbmonZ Ho$ `moJmË‘H$ à^md H$m
g¨Ho$V {‘bVm h¡& *go nr-‘mZ H$m g¨Ho$V {‘bVm h¡ <0.01, ** nr-‘mZ <0.001 H$m g¨Ho$V {‘bVm h¡ {Ogo ñQw>S|>Q> Q>r-Q>oñQ> Ûmam
gm§p»`H$ ê$n go {ZYm©[aV {H$`m OmVm h¡& S>oQ>m Am¡gV EgS>r (n=3) Ho$ ê$n ‘| Xem©`m J`m h¡&

 

** 
* 

* 

XOO ∆clp  ∆2616 ∆clp∆2616  

∆2708 ∆2725 ∆2708∆2616  ∆2725∆2616  
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Am¡a  ?Xoo2331  go ^r àH$ma II H$mo{eH$m {^{Îm H$mo
hmBS´mobmBO H$aZo dmbo E§OmB‘ H$m òmd ~‹T> OmVm h¡
Am¡a Am`aZ H$s H$‘r H$s pñW{V ‘| gmBS>oamo’$moa CËnmXZ
hmoVm h¡& ?Xoo2563 Am¡a ?Xoo2725 CëboIZr` ê$n go
amoJOZH$Vm Am¡a ‘oO~mZ H$mobmoZmBOoeZ H$s H$‘r dmbo
hmoVo h¢, O~{H ?Xoo2616, ?Xoo2708, ?Xoo2331 Am¡a
?Xoo2330  Am§{eH$ ê$n go amoJ {dH$mg ‘| AnM{`V
hmoVo h¢& EMnrEbgr Ûmam BZH$s E§OmB‘r J{V{d{Y`m|
Ho$ nmÌo O¡d amgm`{ZH$ {díbofU Ho$ gmW gh g¨~§Y
aIVo h¢ Omo gr-S>mB-OrE‘nr Q>Z©Amoda ‘| CËn[adVu Ho$
Xmof ‘| Ordo gr-S>mB-OrE‘nr ñVa Ho$ gmW g¨~§Y aIVo
h¢& nwZ:, h‘Zo dÝ` àH$ma Ho$ Xoo ‘| gr-S>mB-OrE‘nr
H$m M`mnM` H$aZo dmbo E§OmB‘m| H$s A{V A{^ì`{º$ go
amoJOZH$Vm Am¡a ‘oO~mZ Ho$ A§Xa d¥{Õ ‘| gr-S>mB-
OrE‘nr H$s àË`j ŷ{‘H$m H$mo g‘PZo Ho$ {bE H$m ©̀
{H$`m& {XbMñn h¡ {H$ H$moa‘ goqgJ S>rEgE’$ H$s H$‘r
dmbo CËn[ad{V©̀ m| ‘| Xoo2563, Xoo2616, Xoo2331 Am¡a
Xoo2725 go Am`aZ H$s H$‘r dmbr pñW{V ‘| ?rpfF  H$s
d¥{Õ Ho$ Xmof H$m ~Mmd {H$`m Om gH$Vm h¡& Š ỳEg ‘mJ©
Ho$ h‘mao ’$sZmoQ>mB{nH$ {díbofU ‘| Xem©̀ m J`m {H$
?rpfC, ?rpfG Am¡a?clp Ûmam 2,2’-dipyridyl Am¡a strep-

tonigrin H$s CnpñW{V ‘| ?rpfF H$s d¥{Õ Ho$ Xmof H$s
’$sZmoH$m°nr Zht hmoVr, {Oggo Xcc go AbJ H$mo{eH$m -
H$mo{eH$m {gJZqbJ ZoQ>dH©$ Ho$ EH$ ’$sZmoQ>mBn {d{eîQ>
{dÀN>oXZ H$m g¨Ho$V {‘bVm h¡ {OgH$s EH$ {d{Z`m‘H$
ŷ{‘H$m Xoo ‘| gr-S>mB-OrE‘nr Ho$ AZwHy$b ñVam| Ho$

aIaImd ‘| EH$ {d{Z`m‘H$ ŷ{‘H$m hmo gH$Vr h¡ VWm
`h Bg O{Q>b ZoQ>dH©$ H$s ’$mBZ Q>çyqZJ Ho$ {bE
S>rEgE’$ {gJZqbJ Ho$ gmW g‘Ýd` ^r H$aVm h¡
({MÌ 2)&
n[a`moOZm 2 : nm¡Ym| ‘| BZZoQ> Bå ỳ{ZQ>r A{^àoaU
‘| S>rEgE’$ H$s ^y{‘H$m&
h‘Zo `h àX{e©V {H$`m h¡ {H$ EH$ ~¡ŠQ>r[a`b ’¡$Q>r
Aåb H$mo{eH$m-H$mo{eH$m g¨Ho$VZ AUw, S>rEgE’$
({S>â ỳ{O~b {g¾b ’¡$ŠQ>a) nm¡Ym| ‘| BZZoQ> Bå ỳ{ZQ>r)
CËnÞ H$aVm h¡& g¨Ho$VZ AUwAm| Ho$ S>rEgE’$ n[admam|
H$mo Otg O¢Wmo‘moZmg go g¨~§{YV H$B© ’$mBQ>mon¡WmoOo{ZH$
~¡ŠQ>r`[a`m VWm gẁ moJ g̈~§Yr newamoJOZH$m| ‘| AË`{YH$
g¨a{jV aIm OmVm h¡& Aam{~S>mopßgg, {ZH$mo{Q>`mZm
~|Wm{‘`mZm Am¡a Mmdb H$mo ‘m°S>b àUm{b`m| Ho$ ê$n ‘|
à`moJ H$aHo$ h‘ `h {XImVo h¢ {H$ S>rEgE’$ Cƒ$

{MÌ 2. O|Wmo‘moZmg Amo[aOr ‘| gr-S>mB-OrE‘nr H$mo g‘PZo Ho$ EH$ àñVm{dV ‘m°S>b VWm amoJOZH$Vm go Ow‹S>o
H$m`m] Ho$ CËnmXZ H$m g‘Ýd` H$aZo Ho$ {bE H$moa‘ g|qgJ {gJZqbJ KQ>H$m| Ho$ gmW {df‘ dmVm©& H$mo{eH$m -
H$mo{eH$m {gJZqbJ (S>rEgE’$) g|ga RpfC Am¡a g¨^m{dV A§V:H$mo{eH$s` g|ga S>rEgE’$ ñVa ‘| ~Xbmd na à{V{H«$`m XoVo h¢,
{Oggo MH«$s`-S>mB-OrE‘nr ‘m°S>çyboQ>a (OrOrS>rB©E’$ Am¡a B©EEb S>mo‘oZ àmoQ>rZ) H$s J{V{d{Y à^m{dV hmoVr h¡& MH«$s`-S>mB-
OrE‘nr O¡d g¨íbofr Am¡a {dI§S>Z S>mo‘oZ ‘| àmoQ>rZ hmoVo h¢ Omo H$m`© Ho$ gmW Ow‹S>r {d{^ÝZ amoJOZH$Vm H$m {Z`‘Z H$aVo h¢, O¡go
MbZerbVm, ~m`mo{’$ë‘ {Z‘m©U, EH$ {df‘ ê$n ‘| E{n’$mB{Q>H$ g¨H«$‘U, {Og na S>rEgE’$ Am¡a Am`aZ H$s CnbãYVm H$m
à^md n‹S>Vm h¡&
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g¨doXZerbVm à{V{H«$`m (EMAma) - O¡gr AZw{H«$`m,
àmoJ«måm H$mo{eH$m ‘¥Ë ẁ, Am°Q>mo âboamog|Q> KQ>H$m| H$mo O‘md,
hmBS´moOZ nam°ŠgmrBS> CËnÞ hmoZo Am¡a n¡WmoOoZo{gg-
[abo{Q>S> 1 (nrAma-1) OrZ H$mo àd¥Îm H$aVr h¡& BgHo$
A{V[aº$, EH$ Zm°Z-S>rEgE’$ CËnÞH$Vm© nmXn amoJOZH$

ñ ỳS>mo‘moZmH$ {g[a¨Jo ‘| S>rEgE’$ g¨Ho$VZ AUw H$m CËnÞ
hmoZm {ZH$mo{Q>`mZm d|Wm{‘`mZm nanmofr nmXn ‘| BZZoQ>
Bå ỳZ à{V{H«$`m H$mo àd¥Îm H$aVm h¡ Am¡a amoJOZH$ d¥{Õ
H$mo ^r à^m{dV H$aVm h¡& S>rEgE’$ Ho$ nyd© Am¡a gh-
BZAmoŠ ỳoboeZ Ho$ {ZînmXZ Ûmam h‘Zo ̀ h àX{e©V {H$`m

{MÌ 3. EZ ~|Wm{‘`mZm n{Îm`m| ‘| Xcc S>rEgE’$ ~m`mog|ga {d^oX H$m Cn`moJ H$aVo hþE S>rEgE’$ CËnmXZ H$m nVm bJmZm&
dÝ` àH$ma Xcc8004 (pKLN55)  Am¡a 8523 (PKLN55)   8523 {d^oX 12 KÊQ>o go nyar amV 1 X 106 C.F.U/ml Ho$ KZËd na
g‘d{Y©V {H$E JE, Omo BZ {’$ëQ´oeZ Ho$ à`moJm| Ho$ g¨dY©Z Ho$ g‘mZ Wo& Aën H$mo{eH$m KZËd (1 x106 C.F.U /ml) na Xcc8004
S>rEgE’$ ~m`mog|ga {d^oX Ûmam Aën OrE’$nr à{VXr{áerbVm àX{e©V hmoVr h¡, Omo nrEg ‘r{S>`m ‘| Aën S>rEgE’$ CËnmXZ
H$m àVrH$ h¡ (àYmZ Am¡a MQ>Ou, ‘mob. ‘mBH«$mo~m`mob, 2014)& nm¡Yo, EZ ~|Wm{‘`mZm ‘| S>rEgE’$ Ho$ ñVam| H$m AmH$bZ H$aZo
Ho$ {bE BgH$s n{Îm`m§ `m Vmo dÝ` àH$ma Xcc8004 (PKLN55) `m 8523 (PKLN55) Ho$ gmW BZ {’$ëQ´oQ> H$s JB© {OgHo$ gmW
S>rEgE’$ H$s AbJ AbJ gm§ÐVm H$mo B§{’$ëQ´oQ> H$s JB©²& n{Îm`m| H$m {díbofU H§$’$moH$b boOa ñH¡$qZJ ‘mBH«$moñH$mo{nH$ (grEbEgE‘)
Ûmam {H$`m J`m& (E) 8523 (PKLN55)  +S>rEgE’$ `m 8004 (PKLN55) Ho$ gmW B§{’$ëQ´oQ> H$s JB© n{Îm`m| H$m à{V{Z{Y
grEbEgE‘& ñHo$b ~ma : 28 ‘mBH«$mo ‘rQ>a>& Bg‘| A{YH$V‘ CÎmoOZ 488 Z¡Zmo‘rQ>a (AaJm°Z boOa) na {H$`m J`m Am¡a CËgO©Z
510 go 530 Z¡Zmo‘rQ>a (B©OrE’$nr âbmoag|g Ho$ {bE) Am¡a 650 go 710 Z¡Zmo‘rQ>a (br’$ aoS> Am°Q>mo âbmoag|g Ho$ {bE) n¡Zb ‘| EZ.
~|Wm‘m{Z`m n{Îm`m| Ho$ H§$’$moH$b ‘mBH«$moñH$mon AmYm[aV àjonU B‘oO (130 /130 /32 ‘mBH«$mo KZ ‘rQ>a  X, Y Am¡a Z Ajm| na
{ZMbr gVh go Ama§^ H$aVo h¢) Xem©B© JB© h¡& (~r) bJ^J 50 ~¡ŠQ>r[a`b H$mo{eH$mAm| Ho$ 8523 (PKLN55) Ho$ Am¡gV OrE’$nr
{nŠgb Vrd«Vm H$mo ‘mnm J`m Am¡a dÝ` àH$ma Xcc8004 (PKLN55) H$s Am¡gV OrE’$nr âbmoag|g Vrd«Vm Ho$ gmW BgH$s VwbZm
BZm°Š ỳboeZ Ho$ 0, 1, 2, 3 Am¡a 4 {XZ ~mX H$s JB©²& bJ^J 50 H$mo{eH$m à{V joÌ XoIr JB© Am¡a 10 -15 joÌm| H$s JUZm àË òH$ nÎmr
‘| H$s JB© (VrZ ñdV§Ì à`moJm| go àË`oH$ ‘| 6 n{Îm`m| H$m {díbofU {H$`m J`m)& Ìw{Q> ~ma go EgB©E‘ àX{e©V hmoVm h¡&
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h¡ {H$ S>rEgE’$ àd¥Îm nmXn gwajm nanmofr nmXn ‘| amoJ
H$s Vrd«Vm Am¡a amoJOZH$ d¥{Õ ‘| H$‘r bmVr h¡& Bg
AÜ``Z ‘| AmJo ̀ h àX{e©V {H$`m {H$ O§Jbr àH$ma H$m
O¢Wmo‘moZmg H$ånopñQ´g EŠñQ´m gobwba nm°brg¡H«$mBS> Ho$
‘w»` KQ>H$ O¢W‘ H$mo Jwá aIH$a S>rEgE’$ àd¥V BZZoQ>
Bå ỳ{ZQ>r H$mo X~mVm h¡& h‘mao {ZîH$fm] go `h g¨Ho$V
{‘bVm h¡ {H$ ~‹S>o ñVa na g¨a{jV ~¡ŠQ>r[a`b g¨Mma
àUmbr H$s nhMmZ H$aZo Ho$ {bE nm¡Ym| H$mo V¡̀ ma {H$`m
J`m h¡ Am¡a amoJOZH$ Ho$ nanmofr H$s nhMmZ Am¡a g¨Mma
‘erZar Ho$ gh-{dH$mg ‘| BgH$s ‘hËdnyU© ŷ{‘H$m hmo
gH$Vr h¡& S>rEgE’$ àoaU Am¡a Am§V[aH$ S>rEgE’$ ñVa
H$mo g‘PZo Ho$ {bE, Omo nmXn ajm à{V{H«$`m H$mo à^m{dV
H$a gH$Vm h¡, h‘Zo S>rEgE’$ CËnmXZ ñVa H$m gh
g̈~§Y ajm à{V{H«$`m Ho$ àoaU Ho$ gmW H$aZo Ho$ {bE ~m`mo
g|ga {d ôX AmYm[aV S>rEgE’$ H$m Cn`moJ {H$`m h¡&
dÝ` àH$ma Ho$ Xcc  {d ôX Ûmam EZ. ~|Wo{‘`mZm n{Îm`m|
‘| S>rEgE’$ Ho$ CËnÝZ ñVa H$m nVm bJmZo Ho$ {bE h‘Zo
1 x 106 C.F.U/ml Ho$ KZËd na g‘mZ n[apñW{V ‘|  Xcc8004
(pKLN55) S>rEE’$ ~m`mog|ga {d ôX Ho$ dÝ` àH$ma H$m
BZ {’$ëQóeZ {H$`m& Aën H$mo{eH$m KZËd (1 x106 C.F.U
/ml), na Xcc S>rEgE’$ ~m`mog|ga {d ôX Ûmam nrEg ‘r{S>̀ m
‘| Aën OrE’$nr à{VXr{áerbVm (Aào[aV) Xem©B© JB©
(àYmZ Am¡a MQ>Ou, ‘mob. ‘mBH«$mo~m`mob, 2014)& EZ.
~|Wm{‘`mZm n{Îm`m| H$m H§$’$moH$b ‘mBH«$moñH$monr Ûmam
{díbofU H$aZo na g¨Ho$V {‘bVm {H$ EH$ dÝ` àH$ma

Xcc go nm¡Yo ‘| CëboIZr` ‘mÌm ‘| S>rEgE’$ CËnÝZ hmoVm
h¡, Omo B§{’$ëQ́oeZ Ho$ 24 go 48 KÊQ>o ~mX CÔr{nV S>rEgE’$
à{V{H«$`merb OrE’$nr à{VXr{áerbVm go àH$Q> hmoVm
h¡ ({MÌ 3)& BZ n[aUm‘m| go àH$Q> hmoVm h¡ {H$ O|Wmo‘moZmg
- ‘oO~mZ A§V:{H«$`m Ho$ Xm¡amZ nm¡Yo ‘| Am§V[aH$ S>rEgE’$
ñVa ‘| CVma M‹T>md hmoVm h¡ VWm nm¡Yo Ho$ A§Xa gm§ÐVm
~‹T>Zo go Ama§{^H$ Am¡a b§{~V ajm à{V{H«$`m XmoZm| H$s
n`m©ßV ê$n go AmJo ~‹T>Vr h¢&

àH$meZ
(1) H¡$b|S>a df© 2016 ‘| àH$m{eV emoY nÌ :

1. nmÊS>o Eg Eg, nQ>ZmZm nr Ho$, bmo‘mXm Eg Ho$,
Vmo‘a E, Am¡a MQ>Ou Eg (2016) H$mo-aoJwboeZ
Am°’$ Am`aZ ‘oQ>m~mo{bÁ‘ E§S> {dê$b|g Egmo{gE{Q>S>
’§$Še§g ~m` Am`aZ E§S> XibR, E Zmodb Am`aZ
~mB§qS>J Q´m§g{H«$ßeZ ’¡$ŠQ>a, BZ X ßbm§Q> n¡WmoOZ
O|Wmo‘moZmg. nrEbAmoEg n¡WmoOrÝg 12(11):
e1006019. doi:10.1371/journal.ppat.1006019

2. nmÊS>o Eg. Eg, nQ>ZmZm, nr. Ho$., am‘ Eg, Am¡a
MQ>Ou Eg. (2016) O|Wmo’o$[aZ, X Aë’$m-hmBS´moŠgr
H$m~m}pŠgboQ> Q>mBn gmBS>amo’$moa Am°’$ EŠg¨Wmo‘moZmg
H$åno{ñQ́g nrdr. H¢$noñQ́rg BµO [aŠdm¶S>© ’$m°a AmopßQ>¶‘
{dê$b|g E§S> J«moW B§gmBS> H¡$~oO. ‘m°brHw$ba ßbm§Q>
n¡Wmobm°Or. S>rAmoAmB© : 10.1111/mpp.12451.
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AZwboIZ à¶moJembm
Ego[a{e¶m H$mobmB© ‘| AZwboIZ g‘m{á Ed§ à{Vg‘m{á H$s {H«$¶m{d{Y

g¨H$m¶ a§OZ goZ ñQ>m’$ d¡km{ZH$

nrEMS>r N>mÌ dr {dem{bZr d[aîR> AZwg¨YmZ AÜ¶oVm (’$adar 2017 VH$)
J¡[aH$m Kmof d[aîR> AZwg¨YmZ AÜ¶oVm
[aMm Jwám d[aîR AZwg¨YmZ AÜ¶oVm (OwbmB©$ 2016 VH$)
‘mo. h’$sOwX{ÝZem d[aîR AZwg¨YmZ AÜ¶oVm
nmqgJ B‘mZwAb H${ZîR>> AZwg¨YmZ AÜ¶oVm
AO¶ IÌr H${ZîR>> AZwg¨YmZ AÜ¶oVm

AÝ` gXñ¶ ídoVm qgh nmoñQ> S>m°³Q>ab AÜ¶oVm>
n„dr ‘¡Ìm nmoñQ> S>m°³Q>ab AÜ¶oVm
gmo{Z¶m AJ«dmb n[a`moOZm ghm¶H$ (OwbmB© 2016 VH$)>
lo¶mÝg O¡Z nmoñQ> S>m°³Q>ab AÜ¶oVm (‘B©© 2016 go)>
gwe{‘V e§̂ ao nmoñQ> S>m°³Q>ab AÜ¶oVm (Aà¡b 2016 go)>
gnZm JmoXm>d{V© VH$ZrH$s A{YH$mar
E‘ O¶dY©Z aoÈ>r VH$ZrH$s ghm¶H>
Jm¡aoe à¶moJembm n[aM¶ (OwbmB© 2016 VH$)> >

g‘Ýd`H$ àmo. CX¶m{XË¶m goZ EgAmB©EZnr, H$mobH$mVm
S>m°. O¶§V ‘wImonmÜ¶m¶ ~mog B§ñQ>rQ²>¶yQ>, H$mobH$mVm
àmo. A{H$am B{ehm‘m hmogoB© ¶y{Zd{g©Q>r, OmnmZ

CÔoí¶ :

BZ ~¡³Qr>[a¶m ‘| g‘m{á Ed§ à{Vg‘m{á à{H«$`mAm| H$s
{H«$`m{d{Y A^r ^r ñnîQ> Zht h¡ Am¡a AÜ``Z Ho$ {bE
EH$ amoMH$ {df` àXmZ H$aVr h¡& ‘oar à`moJembm ‘|,
{ZåZ{bpIV joÌm| ‘| AÜ``Z {H$E Om aho h¢ : 1)
AZwboIZ g‘m{á KQ>H$, Ordo Am¡a nmÌo XmoZm| ‘| Rho H$s
H$ma©dmB© H$s {H«$¶m{d{Y; 2) AmaEMAmo-EZ¶yEgOr
A§V:{H«$¶m H$m Am{ÊdH$ AmYma; 3) E§Q>r Rho H$maH$,
nrEg ỳ Ûmam {d{^Þ ~¡ŠQ>r[a`m go amo àmoQ>rZ go amo-{Z ©̂a
g‘m{á Ho$ {ZfoY H$s ñWmnZm; 4) Rho - Am{lV g‘m{á
Am¡a AÝ¶ Ord {dkmZ à{H«$¶m Ho$ ~rM {ddmo {df‘
dmVm©; Ed 5) ‘oQ>moOrZmo{‘Šg ‘mJm] H$m Cn`moJ H$a
‘mBH$mo~¡ŠQ>r[a`mo’o$O go ‘mBH$mo~¡ŠQ>r[a{gS>b AbJmd
H$maH$&

Bg à{VdoXZmYrZ df© Ho$ Ama§̂  ‘| A~ VH$ {H$E
JE H$m¶© H$m gmam§e (1 Aà¡b, 2015 - 31 ‘mM©,
2016 VH$)

~¡ŠQ>r[a¶b AZwboIZ XrKuH$aU H$maH$ NusG Ûmam Rho
na Am{lV AZwboIZ g‘mnZ H$m CÔrnZ Rho Ho$ gmW
àË¶j A§V:{H«$¶m Ûmam hmoVm h¡& h‘Zo Xem©¶m h¡ {H$ NusG
go Rho Ho$ Ho$ÝÐr¶ M¡Zb ‘| {dÝ¶mg g̈~§Yr ~Xbmd hmoVo h¢,
Bggo Xygao H$maH$ H$s Iwbr go ~§X hoŠgm‘o[aH$ pñW{V¶m|
‘| AmBgmo‘oamBOoeZ Ho$ IwbZo ‘| VoOr AmVr h¡ Omo BgHo$
AmaEZE-bmoqS>J MaU Ho$ Xm¡amZ hmoVm h¡& ‘h Vrd«Vm
AZoH$ Q>{‘©ZoQ>am| na Rho - AmaEZE A§V:{H«$¶m H$mo pñWa
~ZmVm h¡ {Og‘| Cn AZwHy$b rut  ñWb hmoVo h¢, Bg àH$ma
Ordo AdñWm ‘| Rho-NusG A§V:{H«$¶mE§ A{Zdm¶© hmoVr h¢
({dem{bZr Am{X, Oo. ~m¶mob. H¡$‘., 2016)&
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‘mBH$mo ~¡ŠQ>r[a`mo’o$O H$moS> ‘| AZoH$ àmoQ>rZ H$maH$ BZHo$
AnZo d¥{Õ bm^m| Ho$ {bE ‘oO~mZ ‘erZar H$m ‘m°S>çyboeZ
H$aZo ‘| gj‘ hmoVo h¢& ò ZE àmoQ>rZm| Ho$ J«mhr hmoVo h¢
VWm BÝh| ‘mBH«$mo~¡ŠQ>r[a`mogmBS>b H$maH$m| Ho$ òmoV Ho$
ê$n ‘| Cn`moJ {H$`m Om gH$Vm h¡& h‘mao ewê$AmVr
à`mgm| ‘| Hw$N> {gŠdoqgJ ’o$O (~oWboh‘, Che9c,
Che9d, Che12, D29, L5, I3 Am¡a TM4) H$m Cn`moJ
H$aVo hþE {‘{lV ’o$O OrZmo‘ bmB~«oar ~ZmB© JB©& Omo
H$m°bmo{Z`m§ BZ H$maH$m| H$s CnpñW{V ‘| AmJo Zht ~‹T>r
CZH$s N>mZ~rZ H$s JB©& h‘mao Ama§{^H$ S>oQ>m go nVm
bJVm h¡ {H$ ’o$O D29 Ho$ gp89, ’o$O ~¡Woboh‘ Ho$ gp79,
gp80 Am¡a ’o$O Che12 Ho$ gp49 Am¡a gp50  BZHo$ KmVH$
hm oZ o H o $ {bE {Oå‘ oXma h ¢& ` o OrZ CËnmX
‘mBH$mo~¡ŠQ>r[a`mo’o$O Ho$ {bE AZmoIo h¢ Am¡a BZHo$ H$m ©̀
A~ VH$ nhMmZo Zht JE h¢&

dV©‘mZ à{VdoXZmYrZ df© ‘| hþB© àJ{V H$m ã`m¡am
(1 Aà¡b 2016  - 31 ‘mM©, 2017)
H) {d{^ÝZ ~¡ŠQ>r[a¶b amoJmUwAm| Ho$ g¨a{jV

AZwboIZ Q >{‘ ©Z oQ >am |  H$m EH$ g ¨X‘H$
~¡Q>r[a‘mo’o$O H¡$pßgS> àmoQ>rZ h¡&

Rho EH$ hmo‘mo-hoŠgm‘o[aH$ AmpÊdH$ ‘moQ>a àmoQ>rZ h¡ Omo
~¡ŠQ>r[a`b àOm{V`m| ‘| A{YH$m§eV: EH$ g̈a{jV AZwboIZ
Q>{‘©ZoQ>a Ho$ Vm¡a na H$m ©̀ H$aVm h¡& Bg AË`{YH$
g¨a{jV àmoQ>rZ H$s A{Zdm ©̀Vm Bgo ~¡ŠQ>r[a`m ZmeH$
EO|Q> Ho$ {bE EH$ g¨̂ m{dV bú` ~ZmVm h¡& Psu AZmoIm
~¡ŠQ>r[a`mo’o$O P4 H¡$pßgS> àmoQ>rZ h¡ Omo BgHo$ EQ>rnog Am¡a
Q´m§gbmoHo$g J{V{d{Y ‘| éH$mdQ> Ûmam B©.H$mobmB© Rho H$m
g̈X‘Z H$aVm h¡& ̀ hm§ h‘Zo ImoOm h¡ {H$ {d{^ÝZ amoJOZH$
~¡ŠQ>r[a`m go Rho àmoQ>rZm| Ho$ {bE Psu H$s E§Q>r Rho H$s
J{V{d{Y hmoVr h¡& AZoH$ H«$‘ EbmBZ‘|Q> Am¡a Rho

{MÌ 1. Psu Ûmam {d{dY Rho àmoQ>rZm| H$m g¨X‘Z& Psu go Ow‹S>Zo dmbo {hñgo, Rho àmoQ>rZ H$m EH$ gr-Q>{‘©Zb g¨aMZmË‘H$ byn
AbJ AbJ amoJmUwAm| ‘| AË`{YH$ g¨a{jV hmoVm h¡, {Oggo g¨^m{dV Psu-Rho H$m°åßboŠg {Z‘m©U H$m g¨Ho$V {‘bVm h¡& Bg‘| AbJ
AbJ Ordm| ‘| Psu H$s Ordo A{^ì`{º$ ̂ r Xem©B© JB© h¡ {Oggo {d{^ÝZ amoJmUwAm| Ho$ Rho H$m`© ‘| Psu E§Q>moJmo{ZÁ‘ go d¥{Õ ‘| J§^ra
Xmof Xem©`m OmVm h¡&
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àmoQ>rZm| H$s g‘OmV ‘m°S>qbJ H$mo amoJOZH$ ~¡ŠQ>r[a`m ‘|
XoIZo na g^r Rho àmoQ>rZm| Ho$ Psu A§V:{H«$`mË‘H$ joÌm|
Ho$ g̈a{jV ñdê$n H$m nVm bJm& h‘Zo {d{^ÝZ amoJmUwAm|
O¡go ‘mBH$mo~¡ŠQ>r[a`‘ ñ‘oJ‘o{Q>g, ‘mBH$mo~¡ŠQ>r[a`m
~mo{dg, ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg, O|Wmo‘moZmg
H¡$‘nopñQ´g, O|Wmo‘moZmg Amo[aOr, H$moar~¡ŠQ>r[a`-
‘½bwQ>o{‘H$‘, dmB{~«̀ mo H$moboam, gmb‘moZobm E§Q>o[aH$m
Am¡a ñ ỳS>mo‘moZmg {g[a¨Or go Rho àmoQ>rZ MwZ| Am¡a Ordo
Am¡a nmÌo XmoZm| VarH$m| go Psu àmoQ>rZ Ho$ g¨X‘H$ H$m¡eb
H$m AÜ``Z {H$`m& BZ Ordm| Ho$ ewÕ nwZ`m}JO Rho
àmoQ>rZm| Ûmam nm°brgr AmaEZE H$mo g~ñQóQ> Ho$ ê$n ‘|
boH$a EQ>rnr Ob AnKQ>Z H$s AbJ AbJ Xa Xem©B©
JB©, {H$ÝVw h‘ B©. H$mobmB© Rho Ho$ rut  ñWb H$m Cn`moJ
Zht H$a gHo$& Psu BZ g^r Rho àmoQ>rZm| H$s EQ>rnog
J{V{d{Y`m| H$m g¨X‘Z H$aZo ‘| gj‘ Wm& amoJmUwAm| go
{d{^ÝZ AmaEMAmo àmoQ>rZ B©. H$mobmB© AZwboIZ XrKuH$aU
H$m°åßboŠg go AmaEZE {ZH$mbZo ‘| gj‘ Wo& Psu go BZ
Rho àmoQ>rZm| Ûmam ñQ>m°b {H$E JE XrKuH$aU H$m°åßboŠg
go AmaEZE H$mo {ZH$mbm Om gH$m& Ordo ê$n ‘| nwb
S>mCZ Am‘mnZm| go BZ {d{^ÝZ Rho àmoQ>rZm| Ho$ gmW Psu
H$m àË`j ~§YZ àH$Q> hþAm& E‘. ñ‘oJ‘o{Q>g, E‘.
~mo{dg, EŠg. AmoaOr Am¡a Eg. E§Q>o[aH$m Ho$ Psu Ûmam

CÔr{nV d¥{Õ g¨X‘Z H$s Ordo A{^ì`{º$ ‘|, Omo eara
{H«$`mË‘H$ n[apñW{V ‘| BZ {d ôXm| Ho$ Rho àmoQ>rZm| H$m
Psu CÔr{nV g¨X‘Z H$aZo H$m EH$ geŠV g¨Ho$V h¡&
h‘mam àñVmd h¡ {H$ J«m‘ YZmË‘H$ Am¡a J«m‘ F$UmË‘H$
XmoZm| hr àH$ma Ho$ ~¡ŠQ>r[a`m go Rho àmoQ>rZm| Ho$ {bE
Psu àmoQ>rZ H$m ‘gmd©̂ m¡{‘H$’ g¨X‘H$ H$m ©̀ hmo gH$Vm
h¡, {Oggo ̀ h E§Q>r‘mBH«$mo{~`b H$m ©̀ Ho$ gmW E§Q>r Rho
noßQ>mBS> H$s {S>OmBZ ‘| g¨̂ m{dV ßboQ>’$m°‘© Ho$ Vm¡a na
BñVo‘mb hmo gH$Vm h¡& h‘mam nwZ: AZw‘mZ h¡ {H$ Psu
Rho H$m`m] ‘| g‘Pm¡Vo Ho$ gmW ~¡ŠQ>r[a`b amoJmUwAm| H$s
noeH$e Ûmam gh {H«$`mË‘H$ E§Q>r ~m`mo{Q>H$ CnMma H$m
{hñgm hmo gH$Vm h¡ ({MÌ 1)&
I) ~¡³Q>r[a¶m ‘| Rho Am{lV AZwboIZ g‘mnZ

AZwboIZ go Ow‹S>o S>rEZE H$s ‘aå‘V à{H«$¶m
na KQ>H$ h¡

S>rEZE Ho$ Qy>Q>Zo Ho$ ñWmZm| na AmaEZE nm°br‘aoO
(AmaEZEnr) H$s ñWmnZm AZwboIZ go Ow‹S>o S>rEZE H$s
‘aå‘V (Q>rgrAma) H$s à{H«$`m Ama§^ H$aVr h¡&
g¡Õm§{VH$ ê$n go ì`mnH$ AZwboIZ ‘| em{‘b ̀ mÑpÀN>H$
AZwboIZ H$aZo dmbo AmaEZEnr {d{^ÝZ àH$ma Ho$
S>rEZE Qy>Q>Zo ‘| d¡{œH$ ñH¡$Za Ho$ Vm¡a na H$m ©̀ H$a

{MÌ 2. Q>rgrAma ‘| Rho ^mJrXmar H$m ‘m°S>b& Mfd H$s AZwnpñW{V ‘| `m O~ `h H$m`© H$aZo ‘| {d’$b ahVm h¡, AZwnmbZ
H$aZo dmbo Rho AUw AZoH$ Amonoam°Z na XrKuH$aU H$m°åßboŠg na S>rEZE Ho$ Qy>Q>Zo Ho$ ñWmZm| na ñQ>m°b {H$E JE B©gr H$mo
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gH$Vo h¢& ̀ h ì`mnH$ AZwboIZ Rho Am{lV g‘mnZ H$m
bú` h¡, Am¡a Bg{bE Rho Ho$ BZ `mÑpÀN>H$ ê$n go
AZwboIZ XrKuH$aU H$m°åßboŠg Ho$ gmW Ow‹S>Zo H$s g̈^mdZm
h¡& h‘Zo g¨H$ënZm H$s h¡ {H$ S>rEZE Ho$ Qy>Q>Zo Ho$ ñWmZm|
na bJmE JE B©gr Ho$ Rho Ûmam CÔr{nV {Z‘w©{º$ hmoZo go
S>rEZE H$s j{V H$mo gm‘Zo bmH$a Q>rgrAma ‘aå‘V H$s
à{H«$`m H$s gw{dYm àXmZ H$s Om gH$Vr h¡& h‘Zo XoIm
h¡ {H$ uvrA ̀ m uvrB ̀ m uvrC `m mfd  Omo Q>rgrAma Ho$
KQ>H$ h¢, BZ‘| {dbmonZ Ho$ gmW {d ôX ‘| g¨íbo{fV
KmVH$ à^md Ho$ g‘mnZ H$m ©̀ Ho$ {bE Rho Am¡a NusG
CËn[adVu XmofnyU© hmoVo h¢& BZ CËn[ad{V©̀ m| ‘| ỳdr-
{d{H$aU, ‘mBQ>mo‘mB{gZ gr Am¡a {gg-ßbmpñQ>Z CnMma
Ho$ à{V A{YH$ g¨doXZerbVm Xem©B© JB© Omo Q>rgrAma
à{H«$`m H$mo ~‹T>mZo H$m H$maH$ h¡& AZoH$ ~og EŠg{eZ
‘aå‘V (~rB©Ama) OrZ Ho$ {dbmonZ O¡go mutM, mutY,
mutT Am{X ^r g¨íbo{fV ê$n go BZ CËn[ad{V©̀ m| Ho$

{bE KmVH$ Wo& BZ Ordo S>oQ>m ‘| Rho-Am{lV g‘mnZ
H$mo Q>rgrAma Am¡a ~rB©Ama ‘mJ© Ho$ gmW Omo‹S>m OmVm h¡,
Ohm§ Xygam S>rEZE na j{VJ«ñV jma ‘| B©gr H$s ñQ>m°qbJ
‘| ^r em{‘b h¡& EH$ ewÕ H$s JB© àUmbr, O¡go Mfd,
Rho go Q>r-Q>r S>mB‘a na g‘mZ XjVm ‘| ñQ>m°b {H$E JE
B©gr H$mo Omar H$aZo H$s j‘Vm Wr& Mfd Ho$ g‘mZ Rho
-Am{lV g‘mnZ ̂ r UvrA, UvrB Am¡a UvrC H$s CnpñW{V
‘| j{VJ«ñV ñWb na ZmBqH$J A{^{H«$`mAm| H$s ewê$AmV
‘| ^r Cn`moJr nm`m J`m& h‘mao S>oQ>m go geŠV gwPmd
{‘bVm h¡ {H$ Rho -Am{lV g‘mnZ H$mo S>rEZE j{V
J«ñV ñWb go {S>gbm°J ñQ>m°b AmaEZEnr Ho$ d¡H$pënH$
‘mJ© Ho$ ê$n ‘| Cn`moJ {H$`m Om gH$Vm h¡ Am¡a h‘mam
àñVmd h¡ {H$ J¡a VZmd pñW{V ‘|, O~ E‘E’$S>r H$m
ñVa H$‘ ~Zm ahVm h¡, ~¡ŠQ>r[a`m ̀ mÑpÀN>H$ ê$n go ~Zo
S>rEZE j{VJ«ñV ñWbm| na ñQ>m°b {H$E JE B©gr H$mo
{S>ñbm°J H$aZo Ho$ {bE Rho na A{YH$ Am{lV hmo OmVo
h¢ ({MÌ 2)&

{MÌ 3. E‘. ñ‘oJ‘o{Q>g H$s H$mo{eH$m AmH$m[aH$s na gmBQ>moQ>m°pŠgH$ ŠbmoZ H$s A{V A{^ì`{º$ H$m à^md& Hw$N> ŠbmoZ Ûmam
CÔr{nV V§VwdV AmH$m[aH$s (ŠbmoZ 66 Am¡a 1169) H$s A{^ì`{º$ ‘| Hw$N> Ûmam b§~r H$mo{eH$mAm| (H$bZo 12EZ, 122EZ, Am¡a
660) Ho$ EH$ {gao na ~ë~ / gyOZ (Zrbm Vra) Xem©`m J`m Am¡a ŠbmoZ 45 ‘| b§~r H$mo{eH$m H$s b§~mB© Ho$ gmW AbJ AbJ
ñWmZm| na emIm Ho$ g‘mZ ~mhar d¥{Õ (bmb Vra) Xem©`m J`m& BZ ’$sZmoQ>mBn go j{VJ«ñV H$mo{eH$m {d^mOZ H$m g¨Ho$V {‘bm&
S>rEnrAmB© Ûmam A{^a§{OV H$mo{eH$mE§ H§$Q´mob H$s VwbZm ‘| A{YH$m§eV: ‘ëQ>r Ý`ypŠb`moBS>b Xem©B© JB© (ñHo$b ~ma - 2 ‘mBH«$mo
‘rQ>a)&



135

J) ZE ‘mBH$mo~¡ŠQ>r[agmBS>b àmoQ>rZ H$maH$m| H$s
nhMmZ Ho$ {bE ‘mBH$mo~¡ŠQ>r[a`mo’o$O H$s ImoO

‘mBH$mo~¡ŠQ>r[a`mo’o$O Eogo dm`ag h¢ Omo ‘mBH$mo~¡ŠQ>r[a`‘
‘oO~mZm| H$mo g¨H«${‘V H$aVo h¢& A~ VH$, hOmam|
‘mBH$mo~¡ŠQ>r[a`mo’o$O EH$ ‘oO~mZ {d ôX, E‘. ñ‘oJ‘o{Q>Á‘
gr 2155, 1367 H$m Cn`moJ H$aVo hþE AbJ {H$E JE h¢
{OÝh| nyar Vah {gŠd|g (http://www.phagesdb.org)
{H$`m J`m h¡& O~{H$, OrZ CËnmXm| ‘| go A{YH$m§e Ho$
H$m ©̀ kmV Zht h¢& `hm§ h‘ ‘mBH$mo~¡ŠQ>r[a`mo’o$O go
CËnÝZ AUwAm| H$s Om§M H$a aho h¢ Omo ‘mBH$mo~¡ŠQ>r[a`b
‘oO~mZ H$s d¥{Õ H$mo j{V nhþ§MmVo h¢&
dV©‘mZ AÜ``Z ‘| 7 ‘mBH$mo~¡ŠQ>r[a`mo’o$O (~oWboh‘,
Che9c, Che9d, Che12, D29, L5, I3 Am¡a TM4) H$mo
AbJ AbJ g‘yhm| go boH$a CÔrnZ `mo½` eQ>b doŠQ>a
‘| ~Zm`m J`m& Bg‘| 3000 go A{YH$ ŠbmoZm| H$s
N>mZ~rZ na, {d{^ÝZ ’o$O go ŠbmoZ {H$E JE AZoH$
à^mOm| ‘| ̀ m Vmo g¨X‘H$ ̀ m KmVH$ à^md Xem©̀ m J`m,
O~ BÝh| ‘mBH$mo~¡ŠQ>r[a`‘ ‘| A{^ì`ŠV {H$`m J`m&
ŠbmoZ 66 Ho$ Abmdm BZ OrZ CËnmXm| Ho$ O¡d gyMZm
{dkmZ {díbofU go H$moB© H$m`m©Ë‘H$ àjoÌ gm¢nm Zht

J`m& ŠbmoZ 66 (’o$O Che12 go gp49) ‘| ho{bŠg Q>Z©
ho{bŠg (EMQ>rEM) S>mo‘oZ ‘| S>rEZE go Ow‹S>Zo Ho$
JwU Xem©E JE&
H§$’$moH$b ‘mBH«$moñH$monr H$m Cn`moJ H$aVo hþE h‘Zo XoIm
{H$ E‘. ñ‘oJ‘o{Q>g ‘| BZ ŠbmoZm| H$s A{^ì`{º$ na
H§$Q´mob H$mo{eH$mAm| H$s VwbZm ‘| ì`mnH$ AmH$m[aH$s
{d{dYVmE§ Xem©B© JB©& H$boZ 66, 85, Am¡a 1169  ‘| b§~o
V§VwdV, ŠbmoZ 12EZ, 122EZ, Am¡a 660  ‘| b§~r H$mo{eH$mAm|
Ho$ EH$ {gao na ’y$br hþB© g¨aMZm Am¡a ŠbmoZ 45 ‘| ~hþV
gmao H$Mao Ho$ gmW b§~r H$mo{eH$m H$s nyar b§~mB© Ho$ gmW
AbJ AbJ ñWmZm| na ~mhar d¥{Õ Ho$ ê$n ‘| Xem©E JE
({MÌ 1)& ò ’$sZmoQ>mBn H$mo{eH$m {d^mOZ ‘| j{V H$m
g¨Ho$V XoVo h¢ Š`m|{H$ S>rEnrAmB© A{^a§OZ ‘| H$mo{eH$mE§
Am‘ Vm¡a na H§$Q´m ob H$mo{eH$mAm| H$s VwbZm ‘|
‘ëQ>rÝ ỳpŠb`moBS>b {XImB© Xr ({MÌ 3)&
K) AZwboIZ g‘mnZ H$maH$ Rho go E§Q>r~m`mo{Q>H$

g¨doXZerbVm H$m {Z`‘Z hmoVm h¡&
Rho na {Z ©̂a AZwboIZ g‘mnZ {d{^ÝZ eara {H«$`mË‘H$
àH«$‘m| ‘| em{‘b h¢& h‘Zo XoIm {H$ Rho CËn[adVu
AbJ AbJ dJm] Ho$ {d{^ÝZ E§Q>r~m`mo{Q>H$ Ho$ à{V

{MÌ 4.  B©. H$mobmB© ‘| E§Q>r~m`mo{Q>H$ g¨doXZerbVm H$m Rho Ûmam {Z §̀ÌÊm& Rho àmoQ>rZ (N340S, G324D) ‘| CËn[adV©Z
aIZo dmbo {d^oX ì`mnH$ ñnoŠQ´‘ dmbr E§Q>r~m`mo{Q>H$ g¨doXZerbVm, g¨íbo{fV KmVH$Vm / EâbŠg n§n Ho$ {dbmonZ na
~r‘mar, biologTM ßboQ> go àH$Q> nmofH$ VËdm| Ho$ J«hU H$aZo Ho$ n¡Q>Z© ‘| X~bmd Xem©E JE&
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g¨doXZerbVm àX{e©V H$aVm h¡, {Oggo g¨Ho$V {‘bVm
h¡ {H$ AÝ` AZoH$ ZE ‘mJ© O¡go E§Q>r~m`mo{Q>H$ EâbŠg
`m B§âbŠg àUm{b`m§ Am¡a ~m`mo {’$ë‘ {Z‘m©U BZ
CËn[ad{V©`m| ‘| à^m{dV hmoVo h¢& J«m‘ F$UmË‘H$
~¡ŠQ>r[a`m ‘| AcrAB-TolC EH$ ~‹S>m EâbŠg n§n h¡&
WT Am¡a CËn[adVu Rho {d ôXm| ‘| tolC, acrA ̀ m acrB
Ho$ gmW g¨íbo{fV d¥{Õ Ho$ Xmof àX{e©V hmoVo h¢& `h
Xmof O~ {d ôX H$mo Ý ỳZV‘ ‘r{S>`m Ho$ gmW g¨d{Y©V
{H$`m OmVm h¡ V~ g¨X{‘V hmoVm h¡& Bggo g¨Ho$V
{‘bVm h¡ {H$ Rho CËn[adVu TolC na A{YH$ {Z ©̂a
H$aVo h¢ Am¡a Rho CËn[adVu {d ôXm| ‘| ‘oQ>m~mobmBQ> H$m
A{YH$ O‘md hmo gH$Vm h¡& ~m`mobm°J ßboQ> H$m Cn`moJ
H$aVo hþE EH$ AbJ Am‘mnZ ‘| h‘Zo XoIm {H$ ò
CËn[adVu O{Q>b nmofH$ VËdm| H$m Cn`moJ H$aZo ‘|
gj‘ h¡ O¡go S>mBnoßQ>mBS> H$mo ZmBQ´moOZ Ho$ òmoV Ho$ ê$n
‘| boZm& Bg AdbmoH$Z H$mo bJmVma XoIZo na h‘| `h
^r nVm bJm h¡ {H$ BZ {d^oXm| ‘| dpp AmonoamoZ
(S>m`noßQ>mBS> na{‘Eg) H$m AnaoJwboeZ hmoVm h¡& Rho
CËn[ad{V©̀ m| Ûmam A{YH$ nmofH$ VËdm| H$mo nMmZo H$s
j‘Vm go CÀM ‘oQ>m~mobmo‘ ^ma Ho$ ApñVËd H$m g¨Ho$V
{‘bVm h¡ Omo Rho CËn[ad{V©̀ m| Ûmam BZ ‘oQ>m~mobmBS>
H$mo g¨V¥ßV H$aZo Ho$ EâbŠg ‘mJm] H$m aIaImd H$aVo
h¢ Am¡a Bg àH$ma ì`mnH$ ñnoŠQ´‘ g¨doXZerbVm H$s
Amoa E§Q>r~m`mo{Q>H$ H$m AXj g‘memoYZ {H$`m OmVm h¡&
BZ n[aUm‘m| go geŠV ê$n go gwPmd {‘bVm h¡ {H$
~¡ŠQ>r[a`m Ho$ {d ôX Rho na {Z ©̂a na g‘mnZ ‘mJm] ‘|
g‘Pm¡Vo Ûmam AbJ AbJ E§Q>r~m`mo{Q>H$ Ho$ {bE A{YH$
g¨doXZerb hmoVo h¢ ({MÌ 4)&
^mdr ¶moOZmE§ Am¡a {ZX}e
‘oar à`moJembm ‘| H$s Om ahr {ZåZ{bpIV n[a`moOZmE§
g‘mnZ Ho$ {^ÝZ MaUm| ‘| h¢& 1) AZwboIZ ẁp½‘V
‘aå‘V à{H«$`m ‘| AmaEMAmo H$s ^mJrXmar, 2) EH$

H$mobmB© AmaEMAmo AdamoY Ho$ ê$n ‘| nrEg`y H$s
à^mdH$m[aVm narjU, 3)  nrEg ỳ go noßQ>mBS> AdamoYH$m|
H$s {S>OmBZ, 4) ‘mBH$mo~¡ŠQ>r[a`mo’o$O go AbJ
‘mBH$mo~¡ŠQ>r[aAmogmBS>b H$maH$m| H$s {deofVm Am¡a 5)
Bggo Rho na Am{lV g‘mnZ Ûmam E§Q>r~m`mo{Q>H$
g¨dXoZerbVm Ho$ {Z §̀ÌU H$s à{H«$`m Am¡a B©. H$mobmB©
H$s Q>m°pŠgZ - E§Q>r Q>m°pŠgZ àUm{b`m| H$s à{H«$`m ‘|
BZHo$ em{‘b hmoZo H$m nVm bJVm h¡&

àH$meZ :

1. VH$mXm EM, {e‘mXm Q>r, S>o S>r, H$æ ỳ‘ E‘ OoS>,
ZH$mZmo EZ, AmB© B{eJwamo E, ̀ mo{eXm E, ̀ m‘m‘moQ>mo
Ho$, goZ Ama Am¡a B{ehm‘m E. (2016) {S>’$a|{e`b
aoJwboeZ Am°’$ AmaAmaEZE E§S> Q>rAmaEZE
Q´m§g{H«$ßeZ ’«$m°‘ X AmaAmaEZE-Q>rAmaEZE
H$ånmo{OQ> Am°noam °Z BZ Bgoar{e`m H$m obr.
nrEbAmoEg dZ. {Xg̈~a 22; 11(12):e0163057.

2. {dem{bZr dr, AJ«dmb Eg Am¡a goZ Ama. (2016).
‘m°brHw$ba ~o{gg Am°’$ EZ`yEgOr-‘r{S>E{Q>S>
aoJwboeZ Am°’$ amo-{S>n|S|>Q> Q´m§g{H«$ßeZ Q>{‘©ZoeZ
BZ ~¡ŠQ>r[a`m. OZ©b Am°’$ ~m`mobm°{OH$b Ho${‘ñQ́r.
291, 22386-22403

3. H$æ ỳ‘ E‘. OoS>, S>o S>r. E§S> goZ Ama. (2016).
Q´m§g{H«$ßeZ Ebm|JoeZ ’¡$ŠQ>a Ý ỳgm BO E ZoJo{Q>d
aoJwboQ>a Am°’$ AmaEMAmo {S>n|S|>Q> Q>{‘©ZoeZ& OZ©b
Am°’$ ~m`mobm°{OH$b H¡${‘ñQ´r, 291(15), 8090-
8108.

àog ‘|
{‘Ìm nr, Kmof Or, hm’$sµO C{Zgm E‘ Am¡a goZ Ama.
(2017). amo àmoQ>rZ : ‘¡Ho${ZÁ‘ E§S> EŠeZ. EZwAb
[aì ỳ Am°’$ ‘mBH«$mo~m`mobm°Or, àog ‘|.
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AÝ¶ d¡km{ZH$ godmE§ / gw{dYmE§
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 O§Vw gw{dYm à¶moJembm

g§H$m¶ g‘Ýd¶H$ aíZm §̂S>mar ñQ>m’$ d¡km{ZH$ (OyZ 2016 VH$)
g§Ord Imogbm ñQ>m’$ d¡km{ZH$ (OyZ 2016 VH$)

AZwg§YmZ gw{dYm amKdoÝÐH$a Om°Bg ñQ>m’$ d¡km{ZH$ (OwbmB© 2016 go)
à~§YH$
AÝ` gXñ¶ hmobo O¶§V nw§S>m{bH$amd à^mar - A{YH$mar (AJñV 2016 VH$)

à^mar - n‘ame©XmVm (AJñV 2016 go$)
lrYa H$mdbm VH$ZrH$s A{YH$mar
lmdZr ESw>bm VH$ZrH$s A{YH$mar

(OZdar 2017 VH$)
Z{dVm ~oS>aH$moQ>m à¶moJembm VH$Zr{e¶Z

(OZdar 2017 go)

CÔoí¶
1. à¶moJembm O§Vw gw{dYm (EbEE’$) Ho$ ‘w»¶ CÔoí¶

g¨ñWmJV d¡km{ZH$m| Ho$ {bE à¶moJembm O§VwAm| H$m
àOZZ, aIaImd Am¡a Amny{V© H$aZm&$AbJ AbJ
g¨dmVZ Ho$qOJ àUm{b¶m| ‘| aIo JE Myhm| Ho$ g^r
{d ôXm| H$m àOZZ Am¡a à¶moJ;

2. AZwg§YmZ H$m¶©H«$‘ H$mo g‘W©Z XoZm {Og‘| Cƒ
JwUdÎmm H$s gw{dYm Am¡a d¡km{ZH$ Ñ{ï> go ‘O~yV
AZwg§YmZ H$s gw{dYm go bmoJm| Am¡a O§VwAm| H$o ñdmñW¶
Am¡a H$ë¶mUm H$mo àmoËgmhZ {X¶m OmVm h¡;$

3. O§Vw à¶moJ Am¡a àOZZ Ho$ {bE {d{Z¶m‘H$ emgr
{ZH$m¶ (grnrgrEgB©E) Amdí¶H$VmAm| H$m AZwnmbZ
H$aZo Ho$ {bE, Am¡a

4. O§VwAm| Am¡a H$m{‘©H$m| Ho$ {bE EH$ pñWa VWm {Z{hV
n[adoe ~ZmE aIZm, Omo gw{dYm ‘| H$m ©̀ H$aVo h¢,
O§Vw JwUdÎmm EH$ g‘mZ ~ZmE aIZm Am¡a àMmbZ
bmJV ‘| H$‘r H$m gw{Zü`&

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE H$m¶©
H$m gmam§e (‘mM© 31, 2015 VH$)

grS>rE’$S>r à¶moJembm O§Vw gw{dYm (EbEE’$) 1 OwbmB©
2011 H$mo OrZmo‘ d¡br, e‘ranoQ>, h¡Xam~mX ‘| pñWV ‘o.
{d‘Vm b¡~g {b{‘Q>oS> Ho$ n[aga ‘| Ama§̂  H$s JB©& Bg
‘yb g¨aMZm ‘| g¨dmVZ dmbo AbJ AbJ qnOam|
(AmB©drgr) ‘| Myhm| H$mo aIm J¶m Am¡a ‘mZH$ àm¶mo{JH$
à{H«$¶m Am¶mo{OV H$s JB©& Bg gw{dYm ‘| aIo JE O§VwAm|

H$s g^r à{H«$¶mE§ n¶m©daU Ed§ dZ ‘§Ìmb¶, ^maV
gaH$ma Ûmam J{R>V O§Vw à¶moJ {Z¶§ÌU Am¡a n¶©dojU
à¶moOZ g{‘{V Ûmam J{R>V g̈ñWmJV O§Vw E{WŠg g{‘{V
(AmB©EB©gr) Ûmam ‘o. {d‘Vm b¡ãg {b{‘Q>oS> ‘| AZw‘mo{XV
H$s JB© h¢& Bg gw{dYm ‘| aIo JE O§VwAm| na H$s OmZo
dmbr g^r à{H«$¶mE§ ‘mM© 2016 VH$ AZw‘mo{XV H$s JB©
h¡, Bg‘| àË¶oH$ nmaOrZr {d ôX Ho$ bJ^J 1200 Myho
aIo JE h¢, VWm 2015-16 ‘| AmB©EB©gr AZw‘mo{XV
à¶moJm| Ho$ {bE 891 Myhm| H$s Amny{V© à¶moº$mAm| H$mo H$s
JB©&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017)
Bg à{VdoXZmYrZ df© Ho$ Xm¡amZ, grS>rE’$S>r EbEE’$ Zo
Ip6k1, Nnat, C57BL/6, FoxNInu   Am¡a Balb/c  g{hV
nm§M Am§V[aH$ ñVa na CËnÝZ Myhm| H$mo aIZo Ho$ {bE
n¶m©ßV {dñVma {H$¶m& ¶o Myho H$m°bmoZr Ho$ {dñVma VWm
grS>rE’$S>r à¶moŠVmAm| H$s Amdí¶H$VmE§ nyar H$aZo Ho$
{bE CËnÝZ {H$E JE Wo& dV©‘mZ ‘| Bg gw{dYm ‘| 472
AmB©drgr qnOam| ‘| bJ^J 546 d¶ñH$ Am¡a 217 ZdOmV
Myho aIo JE h¢ (Vm{bH$m 1) df© Ho$ Xm¡amZ AmB©B©Egr
AZw‘mo{XV à¶moJm| Ho$ {bE 749 Myhm| H$s Amny{V© H$s JB©
Wr&

BZ O§VwAm| na {Z¶{‘V ê$n go AmB©EB©gr AZw‘mo{XV
à{H«$¶mAm| ‘| O¡d amgm¶{ZH$ n¡am‘rQ>am| Ho$ ‘mnZ Ho$ {bE
aº$ g§J«h, «̂yU ’$mB~«moãbmñQ> V¡¶ma H$aZo Ho$ {bE «̂yU
g§J«h, {hñQ>mon¡Wmobm°{OH$b {díbofU Ho$ {bE OrZmoQ>mBqnJ
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[díbofU hoVw ny§N> H$s ~m¶moßgr Am¡a ZoH«$moñHmonr em{‘b
h¡& 2016-17  Ho$ Xm¡amZ {H$E JE Hw$N> à¶moJ Bg àH$ma
h¢ :$

• 151 Balb/c M yhm | H $ m o  J ¡a am oJmU w OZH$
‘mBH$mo~¡ŠQ>r[a`m, E‘ ñ‘¡J‘o{Q>g H$m B§OoŠeZ {X`m

 {d^oX Hw$b àOZZ AYrZ df© 2013 - 14 Ho$
(nwéf + ‘[hbm) (nwéf + ‘[hbm)  Xm¡amZ àXm¶H$s

AmB©nr6Ho$1 124+96 06+12                     35

EZ ZmQ> 80+92 06+06                          90

~¡ë~/gr 46+39 09+18 494

gr57~rEb/6 26+31 06+12 72

’$m°Šg EZAmB©EZ¶y 08+04 08+16                           58

Vm{bH$m 1.  31, ‘mM© 2017 H$mo EbE’$E ‘| aIo JE Am¡a 2016-17 Ho$ Xm¡amZ à`moŠVmAm| H$mo {XE JE Myhm| H$m {d^oX dma {ddaU

{MÌ 1. C57BL/6 Myhm| go 13.5 {XZ Ho$ ̂ «yU H$m g¨J«ô& {MÌ 2. Balb/c  Myhm| na grH$b bmBJoeZ Am¡a n§ŠMa Ho$ {bE g{O©H$b
à{H«$¶m& {MÌ 3. Balb/c Myhm| na dogoŠQ>m°‘r Ho$ {bE g{O©H$b à{H«$¶m& {MÌ 4. grS>rE’$S>r O§Vw gw{dYm ‘| FoxN1nu EW{‘H$ Ý¶yS>
Myho g’$bVmnyd©H$ CËnÝZ {H$E JE&

Figure - 1 Figure - 2

Figure - 3 Figure - 4
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J`m {Oggo Hw$N> àË`mer Mtb àmoQ>rZ A{^ì`º$ hþE,
{Og‘| BZ àmoQ>rZm| H$s Ordo Bå ẁZmo‘moS>çyboQ>ar ̂ y{‘H$m
H$m AÜ``Z {H$`m J`m&

• 150 Balb/c Myhm| ‘| {d{^Þ H¢${S>S>m Cn ôXm| Ho$
VwbZmË‘H$ O¡d ^ma Ho$ AÜ``Z Ho$ {bE H¢${S>S>m
½bo~«oQ>m g{hV {eamAm| ‘| B§OoŠeZ {XE JE&

• O¡d amgm¶{ZH$ ‘mnX§S>m| Ho$ ‘mn Ho$ {bE 90 Nnat
Myhm| H$m BñVo‘mb {H$¶m J¶m&

• 72 C57BL/6  Am¡a 57 Balb/c Myhm| ‘| ‘¡H«$mo’o$O H$s
CËn{Îm Ho$ {bE B§Q´m- no[aQ>mo{Z`b ‘mJ© go
{W`mo½bm`H$moboQ> Ho$ gmW B§OoŠeZ {XE JE Wo&

• 58 FoxN1nu EW{‘H$ Myhm| ‘| Q>çy‘a Ho$ AmJo ~‹T>Zo
Am¡a ‘oQ>mñQ>o{gg Ho$ AÜ`>`Z Ho$ {bE Am|H$moOo{ZH$
gobmBZ H$m B§OoŠeZ bJm`m J`m&

• EbnrEg ào[aV E§S>moQ>m°Šgon{‘`m na ‘mBH$mo~¡ŠQ>r[a`‘
Q>çy~aHw$bmo{gg àmoQ>rZ PPE18 Ho$ à^md Ho$ AÜ``Z

AmB©EB©gr ×mam Bg à{VdoXZmYrZ df© Ho$ Xm¡amZ AZw‘mo{XV àJ{Verb n[a¶moOZmE§ Vm{bH$m 2 ‘| C{„{IV h¢&

 H«$. g¨. àJ{Verb n[a¶moOZmE§

1. Zm°H$ AmCQ> H$m¶©Zr{V Ûmam Ý¶yamoQ>o{ZZ Ho$ Xygao B§Q´moZ H$m H$m¶m©Ë‘H$ {díbofU

 2. AmB©nrgr Ho$1 Zm°H$ AmCQ> Myhm| - g§ñH$aU II H$s ñWmnZm Am¡a {hñQ>mon¡Wmobm°{OH$b bmjUrH$aU

 3. Am°ŠgrS>o{Q>d VZmd Ho$ Xm¡amZ BZoQ> Am¡a à^mdr H$m¶m] Ho$ {d{Z¶‘Z Ho$ {bE à{Vajr H$mo{eH$mAm| ‘| {gJZb
Q´m§gS´ŠeZ ‘mJ©

4. ~¡ë~ / gr Myhm| ‘| H¢$S>oS>m ½bmo~mQ´mQ>m Ho$ n§Ðh {d^oXm| H$m VwbZmË‘H$ O¡d ^ma AÜ``Z H$aZo hoVw àmoQ>moH$m°b

 5. Hw$N> ewÕ nwZ¶m}JO ‘mBH$mo~¡ŠQ>r[a¶b àmoQ>rZm| Ho$ pIbm’$ E§Q>r~m°S>r CËnÝZ H$aZo Ho$ {bE ~¡ë~ / gr Myhm| H$m
Q>rH$mH$aU

 6. Myhm| ‘| EbnrEg CÔr{nV E§S>moQ>moŠgo{‘`m na nrnrB© 18 (Amadr 1196) Ho$ à^md H$m AÜ``Z H$aZm

 7. Q>çy‘moarOoZo{gg Ho$ AÜ``Z ‘| Z½Z Myhm| Ho$ Cn`moJ

 8. Myhm nm°brŠbmoZb E§Q>r~m°S>r - g§ñH$aU && CËnÝZ H$aZo Ho$ {bE àmoQ>moH$m°b

 9. ~¡ë~ / gr Myhm| go ‘¡H«$mo’o$µO AbJ H$aZm

 10. AmB©nr6Ho$1‘| Q>çy‘moar OoZo{gg H$s ^y{‘H$m Ho$ AÜ``Z Ho$ {bE nmaOrZr Myhm ‘m°S>bm| H$s ñWmnZm

 11. ‘mBH$mo~¡³Q>r[a¶m Ho$ Hw$N> àË¶mer nwZ¶m}JO ê$n go ewÓ {H$E JE àmoQ>rZ H$r Bå¶wZmo‘m°S²>¶yboQ>ar ^y{‘H$m H$m AÜ¶¶Z

 12. E‘ ñ‘¡½‘o{Q>g Ho$ J¡a amoJmUwOZH$ ‘mBH$mo~¡³Q>r[a¶b {d ôXm| ‘| nwZ¶m}JO A{V A{^ì¶º$ ‘mBH$mo~¡³Q>r[a¶‘ Q²>¶y~aHw$bmo{gg
Ho$ Hw$N> nrB© / nrnrB© àmoQ>rZm| H$r Bå¶wZmo‘m°S²>¶yboQ>ar ^y{‘H$m H$m Ordo AÜ¶¶Z&

 13.  E‘ ñ‘¡½‘o{Q>g Ho$ J¡a amoJmUwOZH$ ‘mBH$mo~¡³Q>r[a¶b {d ôXm| ‘| nwZ¶m}JO A{V A{^ì¶º$ ‘mBH$mo~¡³Q>r[a¶‘ Q²>¶y~aHw$bmo{gg
Ho$ Hw$N> àmoQ>rZm| H$r B{nOoZo{Q>H$ ^y{‘H$m H$m Ordo AÜ¶¶Z&

14 Z½Z Myhm| ‘| Q²>¶y‘moamoOo{ZH$ narjU Am¡a ‘oQ>mñQ>oo{Q>H$ g§^mì¶Vm Ho$ {bE àmoQ>moH$m°b

15. ‘mBH«$mo{~`b àOm{V Ho$ {bE {M{H$Ëgm Ho$ ê$n ‘| ‘mBH$mo~¡ŠQ>r[a`‘ Q>`y~aHw$bmo{gg àmoQ>rZ nrnrB© 18 bo{nV Z¡Zmo
H$Um| H$s j‘Vm H$s Om§M H$aZm

16. ~¡ë~ / gr Myhm| ‘| H¢${S>S>m ½bm~«mQ>m ñQ´oZ Ho$ VwbZmË‘H$ `mo{Z O¡d ^ma {dûcofU Ho$ {bE àmoQ>moH$m°b

17. gr57~rEb / 6 Myhm| ‘| H¢${S>S>m ½bm~«mQ>m ñQ´oQ>Ýg Ho$ VwbZmË‘H$ O¡d ^ma {dûcofU Ho$ {bE àmoQ>moH$m°b

18. Ý`yS> Myhm| ‘| ZE H¢$ga g¨~§Yr OrZm| H$s Q>çy‘moarOo{ZH$ Am¡a ‘oQ>mñQ>mo{Q>H$ g¨^mì`Vm Ho$ narjU hoVw àmoQ>moH$m°b

Vm{bH$m 2: grS>rE’$S>r Ho$ {d{^ÝZ g‘yhm| Ûmam 2016-17 Ho$ Xm¡amZ àñVm{dV AmB©EB©gr AZw‘mo{XV n[a`moOZmE§
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‘| 39 Balb/c Myhm| H$m BñVo‘mb {H$`m J`m&

• 39 Balb/c Myhm| ‘| g~³¶yQ>o{Z¶g ‘mJ© go àmoQ>rZ
E§Q>rOZ S>mbo JE VWm nm°br³bmoZb E§Q>r~m°S>r
g’$bVmnyd©H$ V¡¶ma {H$E JE&

• d¥fU Am¡a J¡ñQ́moB§Q>oñQ>mBZb ‘mJ© Ho$ {hñQ>mon¡Wmobm°{OH$b
{díbofU Ho$ {bE 35 Ip6k1 Myho BñVo‘mb {H$E JE&

• grH$b bmBJoeZ Am¡a n§ŠMa go CÔr{nV gopßgg na
‘m`H$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg àmoQ>rZ PPE18 Ho$
à^md H$m AÜ``Z H$aZo Ho$ {bE 34 Balb/c Myho
BñVo‘mb {H$E JE&

 • 24 Balb/c Myhm| Ho$ H¢${S>S>m ½bo~«oQ>m Cn ôXm| Ho$ `mo{Z

O¡d ̂ ma AÜ``Z H$aZo Ho$ {bE BñVo‘mb {H$`m J`m&
h‘ grS>rE’$S>r H$s ñd §̀ H$s à`moJmË‘H$ new gw{dYm Ho$

nyam H$aZo Ho$ H$ar~ h¢ Omo Cßnb, h¡Xam~mX ‘| AmJm‘r
grS>rE’$S>r n[aga ‘| {Z‘m©UmYrZ h¡& O§Vw gw{dYmAm| Ho$
{bE à{V ñdÀN> H$j ‘mZH$m| Ho$ AZwgma 10000-100000
dJ© Ho$ ñVa ~ZmE aIZo Ho$ {bE AmYw{ZH$V‘ gw{dYm
H$mo nyam H$aZo Ho$ {bE h‘Zo {Zdoe àXmZ {H$E h¢& h‘
grnrgrEgB©E Ho$ gmW Bg gw{dYm H$m n§OrH$aU H$aZo
Am¡a {ZH$Q> ^{dî` ‘| àMmbZ H$s ewéAmV Ho$ {bE
VËna h¢&

^mdr {Xem
O~ grS>rE’$S>r H$s àm¶mo{JH$ O§Vw gw{dYm àMmbZ aV
hmo OmVr h¡ Vmo h‘mam bú¶ ^mdr Cn¶moJ Ho$ {bE
nmaOrZr Myhm {d ôXm| Ho$ {h‘ g¨ajU, nwam boI Am¡a
[a{Q́db H$m {dH$mg H$aZm h¡& ZB© {d{Y‘m§ O¡gr CRISPR/
Cas àUmbr H$m {dH$mg h‘mao AnZo nmaOrZr Am¡a Zm°H$
AmCQ> Myhm| H$m CËnmXZ H$aZo hoVw {H$¶m OmEJm&



143

 O¡d gyMZm {dkmZ
à^mar EM E ZmJamOmam‘ ñQ>m’$ d¡km{ZH >(OyZ 2016 VH$)

lr Ama M§Ð ‘mohZ VH$ZrH$s A{YH$mar >(OwbmB© 2016 go
Zdå~a$ 2016 VH$)

E‘ H${dVm amd ñQ>m’$ d¡km{ZH >(Zdå~a 2016 go)  $
AÝ¶ gXñ¶ Ama M§Ð ‘mohZ VH$ZrH$s A{YH$mar >

àem§{V H$Q²>Q>m VH$ZrH$s ghm¶H$

CÔoí¶
1. {d{dY gd©a, dH©$ ñQ>oeZ, nrgr, qàQ>a Ed§ AÝ¶

~mh²¶ gmYZm| H$m aIaImd;
2. grS>rE’$S>r do~gmBQ> H$m aIaImd H$aZm, do~

AmYm[aV godmE§ Ed§ B©-‘ob godmE§ àXmZ H$aZm;
3. nyao g§ñWmZ ‘| b¡Z Ho$ gmW - gmW B§Q>aZoQ> g§nH©$Vm

H$m aIaImd H$aZm;
4. gwajm IVam| go grS>rE’$S>r ZoQ>dH©$ H$mo gwa{jV

aIZm& Ed§
5. amï´>r¶ Ed§ A§Vaamï´>r¶ {J«S> H$åß¶yqQ>J ZoQ>dH$m] ‘|

g§ñWmZ Ho$ ZoQ>dH©$ H$m EH$sH$aU H$aZm&
6. dH©$ ñQ>oeZ, nrgr, b¡nQ>m°n, qàQ>a Ed§ AÝ¶ ~mh²¶

gmYZ Am¡a Amdí¶H$ gm°âQ>do¶am| H$s àmnU à{H«$¶m
H$m g‘Ýd¶Z H$aZm&

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE
H$m¶© H$m gmam§e (31 ‘mM©, 2016 VH$)
• gd©am| H$m g§ñWmnZ, à~§Y Ed§ aIaImd Omo {d{dY

godmE§, S>oQ>m~og VWm g§JUZr¶ H$m¶© àXmZ H$aVr h¡,
go g§~§{YV J{V{d{Y¶m§ H$s JB©&

• B§Q>aZoQ>, do~, B©-‘ob godmE§ d{Y©V H$m¶m©Ë‘H$VmAm|
Ho$ gmW àXmZ {H$E JE h¢&

• hmB EÊS> nrgr, dH©$ ñQ>oeZ, b¡nQ>m°n, ñH¡$Za Ed§
qàQ>a àmnU {H$E JE Am¡a g§ñWm{nV {H$E JE&

• nrgr dm{f©H$ aIaImd g¨{dXm EH$ Z`m {dH«o$Vm ‘o.
Egob ’«§$Q>bmBZ {b{‘Q>oS> H$mo àXmZ H$s JB©&

• E§Q>rdm`ag bmBg|g - 3 dfm] Ho$ {bE 400 ZJ
ZdrH¥$V&

• ‘m¡OyXm g¨ñH$aU H$s ñWmnZm / CÞ`Z Ho$ {bE
‘mBH«$mogm°âQ> Am°{’$g ZdrZV‘ g¨ñH$aU-2016 -
100 ZJ H$s IarX&

• gd©a, dH©$ñQ>oeZ Am¡a a§JrZ qàQ>a H$s IarX H$s

à{H«$`m Ama§̂  H$s&
• Zd{Z{‘©V N>mÌm| H$mo N>mÌmdmg, Cßnb ‘| B§Q>aZoQ>

H$ZoŠeZ Am¡a dmB©-’$mB© gj‘ bmoH$b ZoQ>dH©$ H$s
gw{dYm H$s ñWmnZm H$s à{H«$`m Ama§̂  H$s&

• ‘o. S>ob B§Q>aZoeZb g{d©goO B§{S>`m àmBdoQ> {b{‘Q>oS>
EH$ df© H$s Ad{Y Ho$ {bE S>ob gd©a Ho$ {bE
EE‘gr H$m H$m ©̀ àXmZ {H$`m J`m&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017)
• gd©am| H$m g§ñWmnZ, à~§Y Ed§ aIaImd Omo {d{dY

godmE§, S>oQ>m~og VWm g§JUZr¶ H$m¶© àXmZ H$aVr h¡,
go g§~§{YV J{V{d{Y¶m§ H$s JB©&

• B§Q>aZoQ>, do~, B©-‘ob godmE§ d{Y©V H$m¶m©Ë‘H$VmAm|
Ho$ gmW àXmZ {H$E JE h¢&

• H$åß¶yQ>oeZb à¶moJemmbm Ho$ CÔoí¶ Am¡a ñWmnZm Ho$
{bE gwna ‘mBH«$modH©$ ñQ>oeZm| - 8 ZJ H$s IarX &

• hmB EÊS> nrgr, dH©$ ñQ>oeZ, b¡nQ>m°n, ñH¡$Za Ed§
qàQ>a àmnU {H$E JE Am¡a g§ñWm{nV {H$E JE&

• ‘o. Egob ’«§$Q>bmBZ {b{‘Q>oS> Ho$ gmW ‘m¡OyXm nrgr
dm{f©H$ aIaImd g¨{dXm H$m ZdrH$aU {H$`m J`m
Wm&

• WmoH$ ‘| S>oñH$Q>m°n H$åß¶yQ>am| H$s IarX H$s à{H«$`m
Ama§̂  H$s&

• JwdmhmH$nbm ^dZ go Cßnb H¡$ång VH$ 4
E‘~rnrEg H$s nÅ>o na dmbr nr2nr nÅ>o H$s bmBZ

• N>mÌmdmg Ho$ N>mÌm| H$mo àXmZ H$s OmZo dmbr B§Q>aZoQ>
gw{dYm&

• ZE n[aga Ho$ {bE ZoQ>dH©$ CnH$aU H$s IarX
Ama§̂  H$s

• ‘ob gd©a Ho$ EE‘gr go S>ob Am¡a AÝ` gd©am| Ho$
EE‘gr

• lmoqS>Ja gm°âQ>do‘a H$s IarX
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CÔoí¶

à¶moJembm ‘| g^r CnñH$am| H$s XoI^mb, g’$mB©, Ed§
‘aå‘V H$aZm& ZE CnH$aUm| Ho$ {bE nyd© g§ñWmnZ
Amdí¶H$VmAm| H$s ny{V© H$aZm Am¡a ZE CnH$aUm| H$m
g§ñWmnZ Ed§ dma§Q>r godm ‘| {d{Z‘m©VmAm| / CZHo$
A{^H$Vm©Am| Ho$ gmW g‘Ýd¶Z H$aZm& ZE AmE CnH$aUm|
na [anmoQ>] ^r àXmZ H$aZm Am¡a H$‘ ôOo JE ‘Xm| Ho$
{bE Amny{V©H$mam| go AZwdV©Z  ^r H$aZm&

Bg à{VdoXZmYrZ df© Ho$ àmaå^ VH$ {H$E JE
H$m¶© H$m gmam§e

df© 2015-2016 Ho$ Xm¡amZ h‘Zo 59 ZE CnH$aU ñWm{nV
{H$E h¢ O¡go H$m ©̀ñWb ‘| Am°Q>mo‘o{Q>H$ d{Q©>H$b Am°Q>moŠboìg,
gmBQ>moOoZo{Q>Šg dH©$ñQ>oeZ (ñnoŠQ́b Ho$[a`moQ>mBqnJ {gñQ>‘)
AnamBQ> ‘mBH«$moñH$mong, B§dQ>}S> âbmoamog|g ‘mBH«$moñH$mon,
~m`mo - aoßQ>g©, nrgrAma ‘erZ, ao’«$sOao{Q>S> g|{Q´â ỳO,
eoqH$J dm°Q>admW, - 86 {S>J«r go. S>rn ’«$sOa,  -20o

go. ’«$sOa, Hy$ëS> B§Š ỳ~oQ>a, ao’«$sOaoQ>a Am{X Am¡a {d{^ÝZ
à`moJembm CnH$aUm| Ho$ aIaImd VWm ‘aå‘V Ho$ {bE
335 H$m ©̀ AmXoe nyao {H$E JE h¢&

h‘ EH$ CnH$aU H$s g¨MmbZ AmCQ>gmo{gªJ EO|gr, ‘o.
g¢S>a bmB’$ gmB§goO Ho$ ‘mÜ`‘ go grS>rE’$S>r ‘|
AË`mYw{ZH$ CnH$aUm| Ho$ g¨MmbZ Ho$ g‘Ýd` ‘| em{‘b
aho h¢& h‘ e‘ranoQ> na CZH$s gw{dYm ‘| grS>rE’$S>r
new à`moJ H$s gw{dYm Ho$ {bE ‘o. {d‘Vm à`moJembm Ho$
gmW g‘Ýd` ‘| ^r em{‘b aho h¢&

dV©‘mZ à{VdoXZmYrZ df© ‘| H$s JB© àJ{V H$m
{ddaU (1 Aà¡b, 2016 - 31 ‘mM©, 2017)

df© 2016-2017 Ho$ Xm¡amZ, h‘Zo 25 ZE CnH$aU ñWm{nV
{H$E h¢ O¡go {e‘mXOw EMnrEb àmo{‘ZoÝg AmB© Ebgr
2030C , E~r 3500 OoZo{Q>³g EZmbmBOa EMS>r,
ñno³Q´>mo‘¡³g E‘5 ‘ëQ>r ‘m°S>b arS>a Am{X Am¡a {d{^Þ
à`moJembm CnH$aUm| Ho$ aIaImd VWm ‘aå‘V Ho$ {bE
269 H$m ©̀ AmXoe nyao {H$E JE h¢&

h‘ EH$ CnH$aU H$s g¨MmbZ AmCQ>gmo{gªJ EO|gr, ‘o.
g¢S>a bmB’$ gmB§goO Ho$ ‘mÜ`‘ go grS>rE’$S>r ‘|
AË`mYw{ZH$ CnH$aUm| Ho$ g¨MmbZ Ho$ g‘Ýd` ‘| em{‘b
aho h¢& h‘ e‘ranoQ> na CZH$s gw{dYm ‘| grS>rE’$S>r
new à`moJ H$s gw{dYm Ho$ {bE ‘o. {d‘Vm à`moJembm Ho$
gmW g‘Ýd` ‘| ^r em{‘b aho h¢&

BgHo$ Abmdm h‘ AmB©AmB©grQ>r Am°{S>Q>mo[a`‘ ‘|
AmB©AmB©grQ>r Am°{S>Q>mo[a`‘, 30d| S>r~rQ>r df©Jm§R> ì`m»`mZ
‘| {d{^Þ gå‘obZm|, ì`m»`mZm| VWm H$m ©̀embmAm|,
grS>rE’$S>r ñWmnZm {Xdg ì`m»`mZm|, {d{eï d¡km{ZH$
ì`m»`mZm| ‘| hmoZo dmbo àñVwVrH$aU Ho$ {bE Am°{S>`mo
VWm {dOwAb Amdí`H$VmE§ nyar H$aZo ‘| em{‘b h¢&
A{YH$m§e CnH$aUm| H$m aIaImd h‘mao B§ñQ¯>‘|Q>oeZ
H$‘©Mm[a`m| Ûmam {H$`m OmVm h¡ Am¡a Bg àH$ma ‘h§Jo
EE‘gr na ~MV hmoVr h¡ VWm CnH$aU ~hþV H$‘
g‘` Ho$ {bE Iam~ ahVo h¢&

¶§ÌrH$aU
àYmZ amKdoÝÐmMma Oo ñQ>m’$ d¡km{ZH$
AÝ` gXñ¶ lr Ama EZ {‘lm VH$ZrH$s A{YH$mar

lr‘Vr EgS>r dabú‘r VH$ZrH$s A{YH$mar
lr E‘ bú‘U VH$ZrH$s A{YH$mar
lr gË¶mZmam¶U VH$ZrH$s A{YH$mar
lr Q>r am‘mH¥$îUm aoÈ>r VH$ZrH$s ghm¶H
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å ỳQ>oeZ BZ EMB©Amagr 1 boS²g Qy> qgS´mo{‘H$
B§Q>obEŠMwAb {S>go{~{bQ>r {dX ‘¡H«$mogo’o$br E§S>
’o${e`b {S>ñ‘m°{’©$Á‘ : ’$aXa {S>{bZoeZ Am°’$ X
{’$ZmoQ>mB{nH$ ñnoŠQ´‘. A‘o[aH$Z OZ©b Am°’$
‘o{S>H$b OoZo{Q>Šg nmQ>© E 170(7):1868-1873.

4. Ah‘X E‘, Zm|J‘¡W‘ EgEg, H¥$îUmdoZr Ordr,
’$m°b grEMS>r, ¶m{OZH$ grEg Am¡a Mm§S>H$ OrAma
(2016). b¡H$ Am°’$ [aßbrHo$eZ Am°’$ Egmo{gEeZ
Am°’$ THSD7A {dX Am°~o{gQ>r B§Q>aZoeZb. OZ©b
Am°’$ Am°~o{gQ>r, 40(4): 725-726

5. AZda Q>r, Imogbm Eg Am¡a am‘mH¥$îUm Or
(2016). B§H«$sÁS> EŠgàoeZ Am°’$ EgAmB©AmaQ>r2
BµO E Zmodb ‘mH©$a Am°’$ gobwba g|gH|$g E§S> BµO
{S>n|Q>S|>Q> Am°Z dmBëS> Q>mBn nr53 ñQ>oQ²g. gob
gmB{H$b 15: 1883-1897

6. AnUm© dm¶, gwaboIm gr, gË¶mdVr drdr Am¡a
A{ZVm E‘ (2016). gwna{‘{S>Z Ebo{dEQ²>g
Am°³grS>o{Q>d ñQ́>og BZ {gëH$ ½b¢S²>g Am°’$ ~m°på~³g
‘m o a r . OZ©b Am °’$ Epí¶m n ¡{g{’$H$
E§Q>mo‘mobm°Or, 19(4): 1197-1202

emoY nÌ

7. ~mgw E, Vmo‘a E, Xgmar dr, {‘lm AmaHo$*,
Imogbm Eg* (2016) S>rEZE‘Q>r3Eb EZoãbg
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BZ E noe|Q> {dX EM qgS´mo‘. B§{S>`Z OZ©b
Am°’$ nr{S>`m{Q́Šg 83(1):92-93.

18. Xbmb E (2016). S|>Q>b ñQ>o‘ goëg : hmon Am¡a
hmBn? B§{S>`Z OZ©b Am°’$ S| >Q>b [agM ©
27(2):113-114.

19. {J[a S>r E, aoIm Eg, Am¡a Hmñ~oH$a S>r nr.
(2016) H«$m°{gg {hQ>oamoOmBJmog ’$m°a hmB{~«S>
Ý¶yamoñnmoam Q´m§gbmoHo$eZ ñQ|́g emo Q´m§g{‘eZ ao{e‘mo
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Qy> hmoñQ> Ý ỳpŠb`g E§S> B§h¡{~Q²g ZmB{Q́H$ Am°ŠgmBS>
àmoS>ŠeZ. gmB§{Q>{’$H$ [anmoQ²g© 7:39706

67. Mm¡Yar E Ho$, ‘mohnmÌm Ama, ZmJamOmam‘ EM
E, a§JZmW nr, Xbmb E, XÎmm E, S>m§S>m Eg,
{J[aem Ho$ E‘, Am¡a ~í`m‘ E‘ S>r (2016).
X Zmodb B©S>rEAma p.L397H {‘gg|g å ỳQ>|eZ
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ñ ẁbo‘|g Eg, ~o{~Z E‘, ~mCqbJ Ho$ E‘, {h`mV
Eg E‘, bmog B© Oo, {à‘r`mZmo E‘, MwK S>ãë¶y
Ho$, Owgmobm Oo, AH$Xno{‘a OoS> gr, ~oZ{~«O E‘,
Ma§J S>ãë¶y Eb, S¯>‘§S>-~moJ© E‘, EëS>mo ‘oar E‘

Ho$, Ab-hVm~ E S>ãë ỳ, gboh E‘ E, {~{O`mo
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Hw$Q>eo Ho$. (2017). å ỳQ>oe§g BZ B©~rE’$3 {S>ñQ>~©
Q´m§g{H«$ßeZb àmo’$mBëg E§S> H$m°µO B§Q>obEŠMwAb
{S>go{~{bQ>r, EQ>opŠg`m, E§S> ’o${e`b {S>ñ‘m}{’$Á‘.
A‘o[aH$Z OZ©b Am °’$ øy‘Z OoZ o{Q >Šg
100(1):117-127

70. H$mñ~oH$a S>r nr Am¡a aoIm Eg (2017a) Ý¶yamoñnmoam
Q>oQ´mñn‘m© H«$m°{gg {hQ>oamoOmBJmog ’$m°a hmB{~«S>
Q´m§gbmoHo$eZ ñQ|́g àmoS>çyµO ao‘a EQ>-ñnmoaoS> asci
~r¶[a¨J {hQ>oamoHo[a¶mo{Q>H$ EgH$moñnmoaog. OZ©b
Am°’$ ~m¶mogmB§goµO 42: 15-21.

71. gaH$ma E Am¡a Z§XrZoZr E‘ Ama (2017). S>odbn‘|Q>
Am°’$ E EgEZnr-~oñS>O n¡Zb ’$m°a øy‘Z
AmBS|>{Q>{’$Ho$eZ ’$m°a B§{S>`Z nm°nwboe§g. ’$m°a|{gH$
gmB§g B§Q>aZoeZb : OoZo{Q>Šg 27, 58-66

72. emh E, Jm§Jwbr Eg, goZ Oo Am¡a §̂S>mar Ama
(2016). BZmo{gQ>m°b nm`amo’$m°ñ’o$Q²g : EZO}{Q>H$,
Amo‘{Zàog|Q> E§S> dg}Q>mBb {g¾qbJ ‘m°brHw$bg.
OZ©b Am°’$ X B§{S>`Z B§ñQ>rQ>çyQ> Am°’$ gmB§g
97 (1) : 23-40.

73. CÎm[aëbr E, ngw‘mWu S>r, a§JZmWZ nr, Am¡a
Xbmb E ~r (2017). ’§ŠeZb H¡$aoŠQamBOoeZ
Am°’$ E[abgë’o$‘Q>og ~r å ỳQ>oe§g BZ B§{S>̀ Z noe|Q²g
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90. XÎmm ỳ Ama, doåßmëbr Eg, gmañdV Eg, Am¡a
Xbmb E (2017). E ao`a H$å~mB§S> ~¡b|ñS>
Q´m§gbmoHo$eZ Q>r (2;22) E§S> E Zmodb å ỳQ>|eZ
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nrEM.S>r. H$m`©H«$‘

nrEM.S>r H$m`©H«$‘ Ho$ {bE grS>rE’$S>r Eogo AË¶§V
CËnm{hV Aä¶{W©¶m| go AmdoXZ Am‘§{ÌV H$aVm h¡ Omo
Am‘Vm¡a na ‘mM© Ho$ ‘hrZo ‘|, AmYw{ZH$ Ord {dkmZ
H$s MwZm¡{V`mo§ H$m gm‘Zm H$aZm MmhVo h¢& AmYw{ZH$ Ord
{dkmZ H$s A§VaemIr` àH¥${V H$mo Ü`mZ ‘| aIH$a, ̀ h
H|$Ð {d{^ÝZ d¡km{ZH$ emImAm| Ho$ ì`{º$`m| H$mo BZ joÌm|
‘| MwZm¡{V`m§ ñdrH$maZo hoVw {deof ê$n go àmoËgm{hV
H$aVm h¡& {OÝhm|Zo H${ZîR> AZwg̈YmZ AÜ òVm (OoAmaE’$)
Ho$ ê$n ‘| àdoe nm`m, ‘{Unmb {díd{dÚmb` ̀ m h¡Xam~mX
{díd{dÚmb` Ho$ nrEM.S>r H$m ©̀H«$‘ ‘| àdoe boZo Ho$
{bE àmoËgm{hV {H$`m OmVm h¡&

Bg H$m ©̀H«$‘ Ho$ {bE nmÌVm ‘mÝ`Vm àmßV {díd{dÚmb`
`m g¨ñWmZ go E‘~r~rEg `m {dkmZ, àm¡Úmo{JH$s `m
H¥${f H$s {H$gr ̂ r emIm ‘| E‘~r~rEg ¶m ‘mñQ>a {S>J«r
h¡& Cå‘rXdma ‘mÝ` grEgAmB©Ama - OoAmaE’$ ̀ m ̀ yOrgr
- OoAmaE’$ ̀ m S>r~rQ>r -OoAmaE’$ ̀ m AmB©grE‘Ama -
OoAmaE’$ `m AmB©grEAma - OoAmaE’$ `m B§ñnm`a -
nrEM.S>r `m OoB©EgQ>r `m JoQ> (g^r agm¶Z, OrdZ
{dkmZ Am¡a O¡d àm¡Úmo{JH$s emImAm| Ho$ ApIb ̂ maVr`
erf© 50 a¢H$) Ho$ gmW amîQ´r` nmÌVm narjm (EZB©Q>r)
A{Zdm ©̀ ê$n go CÎmrU© H$a MwHo$ h¡& Omo AnZr A§{V‘
go‘oñQ>a narjm ‘| ~¡R>o h¢, qH$Vw n[aUm‘m| Ho$ {bE àVrjm
H$a aho h¢, do ̂ r AmdoXZ H$aZo hoVw nmÌ h¢& {OZHo$ nmg
grEgAmB©Ama H$s ñdV§Ì d[aîR> AÜ`oVmd¥{Îm`m§
(EgAmaE’$) h¢, do ^r AmdoXZ H$a gH$Vo h¢& My§{H$
AmdoXH$m| H$s g¨»`m haoH$ df© CnbãY ñWmZm| ‘| go 1:40
`m A{YH$ AZwnmV ‘| A{YH$ hmo ahr h¡, nmÌ Cå‘rXdma
EH$ {bpIV narjm Ho$ {bE Am‘§{ÌV {H$E OmVo h¢
{OgHo$ ~mX bKw - gyMr~Õ Cå‘rXdmam| Ho$ gmjmËH$ma
{bE OmE§Jo&

31 ‘mM© 2016 Ho$ AZwgma H|$Ð ‘| 124 emoY N>mÌ AnZo
S>m°ŠQaoQ> Ho$ {bE AZwg¨YmZ Ho$ {d{^ÝZ joÌm| ‘| H$m ©̀ H$a
aho h¢& à{VdoXZmYrZ df© ‘| emoY N>mÌm| ‘| go 15 N>mÌm|
Zo nrEM.S>r. nyam {H$`m Am¡a ^maV ‘| AÝ`Ì `m {dXoe
‘| {dkmZ ‘| H$m ©̀ H$a aho h¢&

nmoñQ> S>m°ŠQ>ab H$m`©H«$‘

OoAmaE’$ H$m ©̀H«$‘ Ho$ Abmdm, ̀ h H|$Ð nmoñQ> - S>m°ŠQab
ñVa na à{ejU ^r XoVm h¡& BZ nmoñQ> - S>m°ŠQab
AÜ òVmAm| H$mo grS>rE’$S>r àmßV H$aZo dmbo ~mhar AZwXmZm|
Ûmam {dÎm nmo{fV {H$`m OmVm h¡& Hw$N> nmoñQ> - S>m°ŠQab
AÜ òVmAm| H$mo S>rEgQ>r ’$mñQ> Q¡́H$ ̀ wdm d¡km{ZH$ ̀ moOZm
`m S>r~rQ>r nmoñQ> - S>m°ŠQab AÜ òVmd¥{Îm H$m ©̀H«$‘ Ûmam
^r à{V`moJr ê$n go M`Z {H$`m OmVm h¡&

J«rî‘H$mbrZ à{ejU H$m`©H«$‘

grS>rE’$S>r Ho$db CZ {dÚm{W©̀ m| H$mo J«rî‘H$mbrZ à{ejU
H$m ©̀H«$‘ ‘| àdoe XoVm h¡, Omo `m Vmo ^maVr` {dkmZ
AH$mX‘r, ~|Jbyé Ûmam ghm`Vm àmßV H$aVo h¢&
à{VdoXZmYrZ df© ‘| Bg H|$Ð ‘| 21 {dÚm{W©̀ m| Zo
J«rî‘H$mbrZ à{ejU àmßV {H$`m&

~rAmB©Q>rEg, {nbmZr Ho$ {dÚm{W©`m| Ho$ {bE
à{ejU

grS>rE’$S>r H$m ~rB©AmB©Q>rEg, {nbmZr Ho$ gmW CZHo$
E‘.Eggr. N>mÌm| H$mo n[a`moOZm à{ejU àXmZ H$aZo Ho$
{bE EH$ g‘Pm¡Vm h¡& Bg H$m ©̀H«$‘ Ho$ A§VJ©V, N>mÌ 6
‘hrZo go 1 df© VH$ grS>rE’$S>r ‘| ahVo h¢ Am¡a ̀ hm§ H$s
Om ahr g{H«$` n[a`moOZmAm| na H$m ©̀ H$aVo h¢& `h
n[a`moOZm H$m`© N>mÌm| H$mo AmYw{ZH$ Ord{dkmZ ‘|
ì`mdhm[aH$ AZw^d nmZo ‘| ‘XXJma hmoVm h¡&
à{VdoXZmYrZ df© ‘|, 2 N>mÌm| H$mo Bg H$m ©̀H«$‘ Ho$
A§VJ©V à{ejU nmZo hoVw ‘m¡H$m {X`m J`m&
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nwañH$ma Ed§ gå‘mZ



162



163

nrEMS>r N>mÌ Ed§ n[a`moOZm H$‘u
1. lr {e¶mo e§H$a nm§S>o EEgE‘ ‘mBH«$mo~ 2016 ‘| EEgE‘ CËH¥$ï> N>mÌ gmam§e Ho$ {bE nmoñQ>a

hoVw M`{ZV
2. lr qeS>o ñdßZrb ‘{Unmb {dœ{dÚmb` ‘| Am`mo{OV gå‘obZ ‘| gd©loð> nmoñQ>a nwañH$ma

amohrXmg AZwn‘m (5 Aà¡b 2016)
(H$mo[eH$m ‘aU Ed§
H$mo[eH$m CÎmOr{dVm
à¶moJembm)
lr A{^foH$ Hw$‘ma
(H$åß¶yQ>oeZb Am¡a
H$m¶m©Ë‘H$ OrZmo{‘Šg
à¶moJembm)
lr amOw Hw$‘ma(AmpÊdH
A~w©Xemó$à¶moJembm)
lr A{‘V ‘hoÝÐ H$amobo
(H$mo{eH$m MH«$ {Z¶‘Z
à¶moJembm)
lr ‘w½Ym qgh
(OrZmo{‘H$r Ed§
àmo’$mBqbJ AZwà¶moJm|
H$s à¶moJembm)

3. lr V¥í`m XmgJwám Q>rAmB©E’$Ama, h¡Xam~mX ‘| EH$ J«rî‘H$mbrZ gå‘obZ 16 ‘| nmoñQ>a
(H$åß¶yQ>oeZb Am¡a nwañH$ma
H$m¶m©Ë‘H$ OrZmo{‘Šg
à¶moJembm)

4. lr A§OZm H$a (Z¡Xm{ZH$ d¢Hy$da, H$ZmS>m ‘| EEgEMOr 2016 gå‘obZ ‘| ^mJ boZo Ho$ {bE A‘o[aH$Z
à^mJ) gmogm`Q>r Am°’$ øy‘Z OoZo{Q>Šg, d¢Hy$da, ~rgr, H$ZmS>m OmZo Ho$ {bE 2016

{dH$mgerb Xoe H$s `mÌm H$m AZwXmZ& (18-22 AŠVy~a, 2016)

5. grS>rE’$S>r Xb (S>m°. Cfm S>r~rQ>r ndo{b‘Z ‘| nmoñQ>a àoO|Q>oeZ Ho$ {bE, {Ogo ^maV A§Vaamï´>r¶
XÎmm (Z¡Xm{ZH$), lr S>r {dkmZ ‘hmoËgd 2016, ZB© {X„r ‘| gd©loð> ñQ>m°b àXmZ {H$¶m J¶m Wm&
Eg Z¡Jr (EbS>rE’$gr) (7-11 {Xg¨~a, 2016)
Am¡a gwlr Zr{b‘m WmoQ>m
(nrS>rE’$Eg)

g¨H$m` Am¡a H$‘©Mmar

nwañH$ma Ed§ gå‘mZ

1. S>m°. E‘ gwã~m aoS²>S>r dobH$‘ Q´ñQ> / S>r~rQ>r B§{S>`m Ebm §̀g d[aîR> AÜ òVmd¥{Îm go gå‘m{ZV
{H$`m J`m&

2. S>m°. E‘ gwã~m aoS²>S>r Jwhm [agM© H$m°Ý’«|$g (OrAmagr) Ho$ gXñ¶ Ho$ ê$n ‘| MwZm J¶m
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6. ñdm{V Mmo{S>goQ²>Q>r nrEbAmoEg OoZo{Q>Šg - Ho$ab Ho$ {VédZ§Vnwa‘ ‘| Am`mo{OV H«$mo‘mogmo‘
(H$mo{eH$m MH«$ {Z¶‘Z pñWaVm ~¡R>H$ -2016 ‘| gd©loð> nmoñQ>a àñVw{V nwañH$ma (15 -18

à¶moJembm) {Xg¨~a, 2016)

7. lr ñdßZrb qeS>o {~«{Q>e H$mob§{~¶m, H$ZmS>m ‘| Am¶mo{OV H$sñQ>moZ g¨Jmoð>r gå‘obZ ‘| ^mJ
(H$mo[eH$m ‘aU Ed§ boZo Ho$ {bE EgB©Ama~r go ‘mÌm AZwXmZ àXmZ {H$¶m J¶m
H$mo[eH$m CÎmOr{dVm (5 - 9 ‘mM©, 2017)
à¶moJembm)
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ì¶m»¶mZ, ~¡R>H$, H$m¶©embm d
AÝ¶ ‘hËdnyU© H$m¶©H«$‘
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ì¶m»¶mZ

A{V{W ì`m»`mZ H$m erf©H$    {XZm§H$

S>m° H$m¡ñVd gmÝ`mb H¢${S>S>m Eë~rH¢$g ‘| OrZmo‘ AZwH«$‘U 15.04.2016
OoEZgrEEgAma, ~¢Jbmoa

 àmo. gwYra H¥$îUm J^m©e¶ J«rdm Ho$ H¢$ga ‘| grS>r 66 + H$mo{eH$mAm| 24.05.2016
gr{Z¶a gmB§{Q>ñQ> H$m amoJ{dkmZ Am¡a Xdm Ho$ gmW B§Q>a’o$g na Hw$N>
EZgr~rEg, Q>rAmB©E’$Ama qMVmE§
~¢Jbmoa$

àmo. O¶mHw$‘ma amOmXmg b{jV CnMmamË‘H$ {dVaU Ho$ {bE Z¡Zmo {b{nS> 07.07.2016

’§$qS>J S>m¶ao³Q>a Am°’$ Za‘ H$Um| H$m Z‘yZm
~m¶mo‘Q>r[a¶ëg EÊS ES>dm§ñS> S´>J
{S>brdar bo~moaoQ>ar
ñQ>¡Z’$moS>© ¶y{Zd{g©Q>r ñHy$b
Am°’$ ‘o{S>{gZ (¶yEgE)

S>m°. Vmng Ho$ Hw§$Sw> eara {dkmZ Am¡a amoJ-eara{H«$¶m {dkmZ ‘| ’$mBZ 18.07.2016

{ga Oo. gr. ~mog ZoeZb ’¡$bmo Q>çyqZJ OrZ H$s A{^ì¶{º$ : {M{H$Ëgm {dkmZ
‘m°brHw$ba ~m¶mobm°Or Am¡a OoZo{Q>³g ‘| {Z{hVmW©
Q´>m§g{H«$ßeZ EÊS> {S>OrO bo~moaoQ>ar
¶y{ZQ>, OoEZgrEEgAma ~¢Jbmoa

S>m°. n§H$O Hw$‘ma Q´m§g’$a AmaEZE à^mOm| (Q>rAmaE’$): J¡a-gyú‘ bKw 22.07.2016

A[gñQ>§oQ> àmo’o$ga ([agM© ’¡$H$ëQ>r), AmaEZE H$m Z`m dJ©
~m¶moH¡${‘ñQ´>r EUS> ‘m°b. OoZo{Q>³g,
d{O©{Z¶m ¶y{Zd{g©Q>r, ¶yEgE

S>m°. gw~ar gw~«m‘{U¶Z ~¥hXmÝÌ H¢$ga ‘| Q>çy‘a àJ{V Am¡a Bå ỳZ {deof bm^ 17.08.2016

A{gñQ>|Q> àmo’o$ga, >{S>nmQ>©‘§oQ> Am°’$ Ho$ V§Ì
gO©ar, {‘ZogmoQ>m ¶y{Zd{g©Q>r, ¶yEgE

S>m°. ào‘ qgh H$m¡eb H«$m‘mo-BboŠQ´m°Z ‘mBH«$moñH$monr (H«$m‘mo-B©E‘)E‘) 31.08.2016

dm°S²>gdm°W© g|Q>a amB~moÝ¶ypŠb¶moàmoQ>rZ H$m°åßboŠg H$m AÜ¶¶Z : g‘yh
EZdm¶Eg-{S>nmQ>©‘|Q> Am°’$ hoëW II B§Q´m°Z Am¡a amB~mogmo‘
Eë~Zr, EZdm¶, ¶yEgE
lr ew^«m XÎmm ‘|S>obo H$m bm^ : {Og Vah go h‘ AZwg¨YmZ H$aVo h¢ 07.09.2016

H§$ñQ>‘a H§$gëQ>|Q> (H$moa H§$Q>oQ>) - Cgo ~XbZo H$m g‘`
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A{V{W ì`m»`mZ H$m erf©H$    {XZm§H$

gmCW E{e¶m E EÊS Or Q>r‘ [agM©
gm°ë¶yeÝg goëg, [abo³g B§{S>¶m àm.
{b.

S>m°. nmê$b {‘lm àmoQ>rZ hmo‘moñQ>¡{gg {Z`m‘H$m| H$s g¨aMZm- H$m¶©$ 26.09.2016

‘¡goeyQ²>g ¶y{Zd{g©Q>r, ‘o{S>H$b ñHy$b S>m`Zo{‘Šg H$s Om§M H$aZm : ñdmñÏ` Am¡a amoJ na
dmH}$ñQ>a, E‘E, ¶yEgE AZwà`moJ

S>m°. JUoe ZmJamOw S>rEZE H$s j{V à{V{H«$¶mAm| ‘| AmaES>r51 n¡ambm°½g 04.10.2016

Egmo{gE àmo’o$ga H$s {d{eï> ŷ{‘H$mE§
{S>nmQ>©‘|Q> Am°’$ ~m¶moH¡${‘ñQ´>r
B§{S>¶Z B§ñQ>rQ²>¶yQ> Am°’$ gmB§g
~¢Jbmoa

S>m°. d|H$Q>m Mbm‘Mbm© Q´m§g{H«$ßeZ Q>{‘©ZoeZ àmBåg AmaEZE-‘Ü`ñWVm 18.11.2016

ZoeZb B§ñQ>rQ²>¶yQ> Am°’$ hoëW E[nOoZo{Q>H$ OrZmo‘ {Z §̀ÌU$
(EZAmB©EM/EZgrAmB©) ¶yEgE

 

S>m°. lr‘m|Q>m ½m¶oZ EŠg JwUgyÌ {ZpîH«$‘Vm Ho$ b|g Ho$ ‘mÜ‘‘ go b§~r 06.12.2016
{‘{eJZ ¶y{Zd{g©Q>r J¡a-H$moqS>J AmaEZE Am¡a {hñQ>moZ ‘m°{S>’$m‘a Ûmam
{‘{eJZ, ¶yEgE E{nOoZo{Q>H$ {d{Z‘‘Z$

S>m°. Xrnm AJmeo ~¡ŠQ>r[a¶m ‘| H$moS>moZ Ho$ Cn¶moJ Am¡a Q>rAmaEZE OrZ 09.12.2016

EZgr~rEg, ~¢Jbmoa H$m {dH$mg

àmo. lr{Zdmg Hw$éHw$Q>r gobwba {^ÞVm Ho$ Xm¡amZ 3-S>r OrZmo‘ Am{H©$Q>oŠMa Am¡a 28.12.2016
{S>nmQ>©‘|Q> Am°’$ ~m¶mo$H¡${‘ñQ´>r OrZ EŠgàoeZ Ho$ ñno{e`mo-Q>oånmoab J{VerbVm
AmB©AmB©Eggr, ~¢Jbmoa

àmo. Agr‘ A§gmar {d{eï> OrZmo{‘H$ gmBQ>m| H$mo b{jV H$aZo Ho$ {bE 16.01.2017

X OrZmo‘ g|Q>a Am°’$ {dgH$m°pÝgZ Q´m§pñH«$ßeZ H$maH$ {S>OmBZ H$aZm Omo {H$ gob-µ’$oQ²g
{S>nmQ>©‘|Q> Am°’$ {dgH$m°pÝgZ-‘o{S>gZ Am¡a amoJ pñW{V H$mo {Z §̀{ÌV H$aVo h¢

S>m°. n¡{Q´>H$ doñQ>Z© O‘©bmBZ ‘| E{nOoZo{Q>H$ àmoJ«mq‘J : AJbr nr‹T>r Ho$ 18.01.2017
’¡$H$ëQ>r, hS>gZ B§ñQ>rQ²>¶yQ> Am°’$ {bE EH$ Ztd ñWm{nV H$aZm
‘o{S>H$b [agM©, ‘ob~moZ©,
Am°ñQ́>o{b¶m

S>m° amOoe Eg. JmoIbo {d{Q>{bJmo H§$ZS´>‘ H$m ahñ¶ g‘PZm$ 27.01.2017
gmB§{Q>ñQ> ZoeZb B§ñQ>rQ²>¶yQ> Am°’$
Bå¶wZmobm°Or, ’$m°‘©a S>m¶ao³Q>a,

§
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$

A{V{W ì`m»`mZ H$m erf©H$    {XZm§H$

grEgAmB©Ama B§ñQ>rQ²>¶yQ> Am°’$
OrZmo{‘³g EÊS> B§Q>oJ«o{Q>d
~m¶mobm°Or, ZB© {Xëëmr

S>m°. Omog go~pñQ>¶Z VZmd go {ZnQ>Zm : ZXr Ho$ {H$Zmao gyIo Ho$ Xm¡amZ 07.02.2017

H$mZ}Jr B§ñQ>rQ²>¶yeZ ’$m°a gmB§g AZmO H$s O‹S>m| Ho$ {‘Vì`{`Vm Cnm`m| H$mo {ZJ{‘V
ñQ>¢S>’$m°S>© ¶y{Zd{g©Q>r, ¶yEgE H$aZm

S>m°. gwaoe am‘H¥$îU S>r¶y~r Zm°H$AmCQ> bmB~«oar Ûmam ‘mZd H$mo{eH$mAm| ‘| 20.02.2017
A{g. àmo’$ h§¶m§J ¶y{Zd{g©Q>r H$m¶m©Ë‘H$ S>r¶y{~Š¶w{Q>ZoqQ>J E§OmB‘m| Ho$ {bE OrZmo‘
gmCW H$mo[a¶m ì¶mnr Om§M H$aZm

S>m°. Xrnm§H$ ^§S>mar nmoñQ>-Q´m§g{H«$ßeZb OrZ gmBb|qgJ ‘| grgrAma4- 22.02.2017

{S>nmQ>©‘|Q> Am°’$ ~m¶moH¡${‘ñQ´>r, ‘¡³g EZAmoQ>r O{Q>b H$s ŷ{‘H$m
ßbm§H$ B§ñQ>rQ²>¶yQ> ’$m°a S>odbn‘|Q>b
~m¶mobm°Or ñn¡‘ZñQ´>og 35
Q²>¶y{~ZOZ, O‘©Zr

S>m°. àem§V Hw$‘ma  ~m`mo‘mH©$a H$s Z¡Xm{ZH$ Cn`mo{JVm : J¡a- ôXH$ Om§M 24.02.2017

B§ñQ>rQ²>¶yQ> Am°’$ ~m¶moB§’$m°‘}eZ,  Ho$ {bE EH$ ImoO
~¢Jbmoa

S>m°. e{‘©bm ~mnV {S>å~J«§{W Ho$ H¢$ga Ho$ AmpÊdH$ dJuH$aU ‘| ZoQ>dH©$ 24.02.2017

gr{Z¶a gmB§{Q>ñQ> Am¡a H$m`m©Ë‘H$ nmWdo AmYm[aV A{^ì`{º
EZgrgrEg, nwUo

S>m°. gwZrb bú‘U à{V~ÕVmE§ ~ZmZm : ‘hËdnyU© M`mnM` CËnmX 02.03.2017

BZñQ>o‘, ~¢Jbmoa H$mo{eH$m àgma Ho$ ’¡$gbo H$mo H¡$go {ZYm©[aV H$aVm h¡

S>m°. {daoÝÐ Mm¡hmZ Q´m§gboeZb emoY ‘| MwZm¡{V`m§: ‘bo[a`m d¡ŠgrZ 03.03.2017

{d{OqQ>J gmB§§§{Q>ñQ> àË`m{e`m| Am¡a H$m`m©Ë‘H$ noßQ>mBS²g H$m {dH$mg
AmB©grOrB©~r, ZB© {X„r

S>m°. Ooar Eb dH©$‘¡Z Q´m§g{H«$ßeZ Am¡a M`mnM` Ho$ {bE H«$mo‘o{Q>Z H$mo 06.03.2017

S>m¶ao³Q>a Am°’$ nmoñQ>S>m°³Q>ab A’o$¶g© g¨emo{YV H$aZo dmbr àmoQ>rZ O{Q>bVmE§
ñQ>modg© B§ñQ>rQ²>¶yQ> ’$m°a ‘o{S>H$b
[agM© H$Zgmg, ¶yEgE

S>m°. gmo‘ZmW ~³er O{Q>b {dH$mg H$s pñW{V ‘| ‘mBH«$mo{~`b VZmd -$ 16.03.2017
hmd©S>© ‘o{S>H$b ñHy$b à{V{H«$`m J{VerbVm Ho$ EH$b H$mo{eH$m ‘mnZ
¶yEgE



170

A{V{W ì`m»`mZ H$m erf©H$    {XZm§H$

S>m°. àgmX H$ñVyar gr. E{bJ|g ‘| VZmd Am¡a ~‹T>Vr C‘« Ho$ Xm¡amZ 17.03.2017

{S>nmQ>©‘|Q> Am°’$ goë¶yba àmoQ>oñQ>o{gg
~m¶moH¡${‘ñQ́>r

A{V{W ì`m»`mZ H$m erf©H$    {XZm§H$
S>m°. amOZ e§H$aZmam¶UZ EH$ à‘wI H$mBab MoH$nm°B§Q> Am¡a H$m`m©Ë‘H$ A§VÑ©{ï> 22.02.2017

Mr’$ gmB§{Q>ñQ> H$m §̀ÌdV AmYma
grEgAmB©Ama - g|Q>a ’$m°a
goë¶yba EÊS> ‘m°br³¶yba
~m¶mobm°Or h¡Xam~mX

S>m°. gwdoÝÐ EZ ^Q²>Q>mMm¶m© EH$ N>moQ>o AmaEZE H$s e{º$embr {d{Z`‘Z: ñVZYmar 23.03.2017
qà{gnb gmB§{Q>ñQ> EÊS> h¡S> H$mo{eH$mAm| ‘| E‘AmB©AmaEZE J{V{d{Y Am¡a ~hþVm`V
‘m°br³¶yba OoZo{Q>³g {S>{dOZ {Z §̀ÌU$
grEgAmB©Ama-B§{S>¶m B§ñQ>rQ²>¶yQ>
Am°’$ MoÞB© ~m¶mobm°Or, 4 amOm
Eg. gr. ‘{bH$ amoS>,
H$mobH$mVm

H$m ©̀H«$‘ ""‘mñQ>a go OmZ|'' Ho$ VhV ì`m»`mZ
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H«$.g§. H$m`©H«$‘ {XZm§H$

‘hËdnyU© H$m ©̀H«$‘

1. grS>rE’$S>r ^dZ H$m J¥hH$ën~ go Amdmgr` n[aga, Cßnb, h¡Xam~mX 29.06.2016
‘| ñWmZm§VaU (àemg{ZH$ J{V{d{Y`m| Ho$ {bE grS>rE’$S>r Ho$ Xmo
Amdmgr` ^dZm| H$m CÓmQ>Z)

2. B©E‘~rAmo ’¡$bmo{en Ho$ ~mao ‘| S>m° S>o{dS> S>ob Abm‘mo amo{S´½O, àmoJ«m‘ 13.07.2016
‘¡ZoOa Ho$ gmW gmPoXmar ‘| dr{S>`mo gå‘obZ dmVm©

3. amï´>n{V ^dZ go amï´>r` kmZ ZoQ>dH©$ (EZHo$EZ) H$m Cn`moJ H$aVo hþE 10.08.2016
dr{S>`mo gå‘obZ Ho$ ‘mÜ`‘ go N>mÌm| Am¡a g¨H$m` gXñ`m| H$mo g¨~mo{YV
H$aZo Ho$ {bE ^maV Ho$ ‘mZZr` amï´>n{V Ûmam dr{S>`mo gå‘obZ

4. 18dt AZwg¨YmZ joÌ Ho$ n¡Zb Am¡a d¡km{ZH$ gbmhH$ma g{‘{V 11.08.2016
(AmaEnr-EgEgr) Am¡a 12.08.2016

5. ñdV§ÌVm {Xdg 15.08.2016

6. gX^mdZm {Xdg 19.08.2016

7. S>odbqnJ Ý ỳ (ZoŠñQ> OrZ) S>m`¾mopñQ>Šg Qy>b na {dMma ‘§WZ gÌ 02.09.2016

8. grS>rE’$S>r emgr n[afX H$s 41dt ~¡R>H$ 20.09.2016

9. dr{S>`mo gå‘obZ Ho$ ‘mÜ`‘ go grS>rE’$S>r gmogm`Q>r Ho$ 21d| dm{f©H$ 22.09.2016

gm‘mÝ` {ZH$m` H$s ~¡R>H$

10. qhXr {Xdg 26.09.2016

11. 31.10.2016 go 05.11.2016 VH$ gVH©$Vm OmJê$H$Vm gámh H$m nmbZ 31.10.2016  Am¡a
 02.11.2016

12. S>m° EM E ZmJmOm©a‘, H$åß ỳQ>oeZb Ord{dkmZ H$s à`moJembm ZB© 01.11.2016  Am¡a
B§{S>Jmo n[a`moOZm H$s A§{V‘ ~¡R>H$ H$m Am`moOZ {H$`m J`m& 03.11.2016

(03 {XZ H$s ~¡R>H$)

13. grS>rE’$S>r Zo S>r~rQ>r Ho$ gmW {ÛVr` ^maVr` A§Vaamï´>r` {dkmZ 30 .11.2016

‘hmoËgd (AmB©AmB©EgE’$- 2016) g‘mamoh Ho$ VhV (N>mÌ V{‘bZmSw>
H¥${f {dœ{dÚmb` Am¡a Aamo‹S>m {S>J«r H$m°boO, h¡Xam~mX H$m Xm¡am
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‘hËdnyU© H$m ©̀H«$‘

14. grS>rE’$S>r ‘|) AmB©~rEgE’$-2016 H$mo ‘Zm`m h¡&
EH$ {S>{OQ>b AW©ì`dñWm ~ZmZo Ho$ {bE amï´>r` kmZ ZoQ>dH©$ (EZHo$EZ) 01.12.2016

H$m Cn`moJ H$aVo hþE ‘mZd g¨gmYZ {dH$mg ‘§Ìr lr àH$me OmdS>oH$a
Zo g^r Cƒ {ejm g¨ñWmZm| Ho$ g^r à‘wIm| H$mo g¨~mo{YV {H$`m1

15. S>m° amOoe Eg JmoIbo, EZAmB©AmB©, ZB© {X„r Ûmam ñWm nZm {Xdg 27.01.2017

ì`m»`mZ

16. grS>rE’$S>r Cßnb H¡$ång ‘| ñWmnZm {Xdg g‘mamoh 28.01.2017

17. AmpÊdH$ ‘mBH«$mo~m`mobm°Or (‘¡Š ỳ~) na ~¡R>H$ 10.02.2017  Am¡a
11.02.2017

18. grS>rE’$S>r ^dZ g{‘{V H$s ~¡R>H$ 02.03.2017

19. grS>rE’$S>r {dÎm g{‘{V H$s ~¡R>H$ 30.13.2017

20. grS>rE’$S>r emgr n[afX g{‘{V H$s ~¡R>H$ 30.13.2017

21. H$m ©̀H«$‘ ""‘mñQ>a go OmZ|'' Ho$ VhV ì`m»`mZ l¥§Ibm 22.02.2017 Am¡a
23.03.2017

H«$.g§. H$m`©H«$‘ {XZm§H$
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gr S>r E’$ S>r H$‘©Mm[a¶m| H$s
{dXoemo§ ‘| à{V{Z¶wp³V
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1 Aà¡b 2016  go 31 ‘mM© 2017 VH$ H$s Ad{Y Ho$ Xm¡amZ à{V{Z ẁ{º$`m§o na {dXoe OmZo
dmbo H$‘©Mmar gXñ¶m| H$s gyMr

H«$. H$‘©Mmar H$m Xm¡ao H$s Ad{Y Xm¡ao H$m ñWmZ Am¡a CÔoí`
g§. Zm‘ Am¡a nX

1.  S>m°. ‘wabr YaZ ~mí¶‘  12.04.2016  go ¶yEgE : (i) S>m°. a‘Z Xmdwbwar Am¡a S>m°. Xo~ MH«$dVu
ñQ>m’$ d¡km{ZH – VI 24.04.2016 Ho$ nmg 13-15 Aà¡b, 2016 Ho$ Xm¡amZ Zm°W©doñQ>Z©

¶y{Zd{g©Q>r, {eH$mJmo, ¶yEgE ‘| Xm¡am {H¶m&

(ii) Ý¶y Am°a{b¶Ýg, bwB{g¶mZm, ¶yEgE ‘| 16-20
Aà¡b 2016 Ho$ Xm¡amZ Am‘mo{OV ""A‘o[aH$Z Egmo{gEeZ
’$m°a H¢$ga [agM© (EEgrAma) dm{f©H$ ~¡R>H$ 2016''
‘| ^mJ {b¶m&

(iii) 21-23 Aà¡b, 2016 Ho$ Xm¡amZ ¶y{Zd{g©Q>r Am°’$
n|{gëdo{Z¶m, {MëS§́g hm°pñnQ>b Am¡a n|{gëdo{Z¶m ñQ>oQ>
¶y{Zd{g©Q>r H$m Xm¡am {H$¶m&

2.  S>m°. ZmJmamOmam‘ EME  04.06.2016 go O‘©Zr : am°ñQ>m°H$, O‘©Zr ‘| Am`mo{OV BZmo-B§{S>Jmo
ñQ>m’$ d¡km{ZH – VI 10.06.2016 n[a`moOZm (B§{S>Jmo-AmB©nrnr 2-072) Ho$ VhV nhbr

EZgrS>r-grEnrAmoE{‘Šg ~¡R>H$ gh {d{Z‘` Xm¡ao ‘|
^mJ {b`m&

3. S>m°. ê$qnXa H$m¡a 17.06.2016 go ¶yEgE : 19-24 OyZ, 2016 Ho$ Xm¡amZ hmoëS>aZog,
ñQ>m’$ d¡km{ZH – VI 26.06.2016 Ý¶y h¡ånem¶a, ¶yEgE ‘| Am¶mo{OV ""S>m‘Zo{‘H$ B§Q>a¡Še§g

EH«$m°g ñHo$ëg ’«$m°‘ qgJb ‘m°brŠ¶yëg Qy> ’§$Jb
H$å¶w{ZQ>rµO'' na gobwba Am¡a ‘m°brHw$ba ’§$Jb ~m¶mobm°Or
Jm°S>©Z [agM© H$m°Ý’«|$g ‘| ^mJ {b¶m&

4. S>m°. Xoì¶mZr hbXa 31.03.2017  go ¶yEgE : (i) gm§Vm ’o$, Ý ỳ ‘¡pŠgH$mo, ỳEgE ‘| 02-
ñQ>m’$ d¡km{ZH – V 12.04.2017 06 Aà¡b, 2017  H$mo Am`mo{OV S>rEZE à{VH¥${V Am¡a

nwZgª̀ moOZ na g̈ ẁº$ ~¡R>H$ Ho$ gmW AmZwdm§{eH$ ApñWaVm
Am¡a S>rEZE ‘aå‘V na H$sñQ>moZ g¨Jmoð>r ‘| ̂ mJ {b`m&
(ii) EZAmB©EMAmB©S>r, EZAmB©EM, ~oWoñS>m ‘|
10.04.2017 H$mo Am`mo{OV ì`m»`mZ {X`m&

 5. S>m°. EZ ‘YwgyXZ aoS²>S>r 02.05.2016  go O‘©Zr : ‘¡Šg ßb¢H$ gmogmBQ>r, O‘©Zr Ûmam gå‘m{ZV
ñQ>m’$ d¡km{ZH – V 10.06.2016 grS>rE’$S>r Am¡a E‘nrAmB©-B©drE Ho$ ~rM ""‘¡Šg ßb¢H$

nmQ>©Za J«wn àmoJ«m‘''(E‘nrnrOrnr) Ho$ {hñgo Ho$ ê$n
‘| àmo’o$ga ‘mH©$ ñQ>moZqH$J à`moJembm Ho$ AnZo N>R>d|
Xm¡ao Ho$ Xm¡amZ, àmo’o$ga ‘mH©$ ñQ>moZqH$J, {dH$mgdmXr
AmZwd§{eH$s {d^mJ, ‘¡Šg ßb¢H$ B§ñQ>rQ>çyQ> ’$m°a
Edmoë ỳeZar EÝW«monmobm°Or (E‘nrAmB©-B©drE), brn{µOJ,
O‘©Zr H$s à`moJembm ‘| A{V{W d¡km{ZH$ Ho$ ê$n ‘|
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AZwg¨YmZ H$m g¨MmbZ H$aZm&

22.08.2016  go O‘©Zr : (i)  ~{b©Z, O‘©Zr ‘| 22-24 AJñV 2016
28.08.2016 Ho$ Xm¡amZ Am`mo{OV ""‘¡Šg ßb¢H$ {gånmo{µO`‘ ’$m°a

Ebw‘Zr E§S> Abu H¡$[a`a [agM©g©'' ‘| ^mJ {b`m&

(ii) n[a¶moOZm H$s àJ{V, nm§Sw>{b{n V¡¶ma H$aZo Am¡a
O‘m H$aZo Ho$ ~mao ‘| Am¡a n[a¶moOZm ‘| ^mdr {Xem-
{ZX}em| H$s ¶moOZm Ho$ {bE MMm© H$aZo Ho$ {bE àmo. $
‘mH© ñQ>moZqH$J go {‘bZo Ho$ {bE 25-26 AJñV 2016
Ho$ Xm¡amZ brn{µOJ O‘©Zr ‘| ‘¡Šg ßb¢H$ B§ñQ>rQ>çyQ> ’$m°a
Edmoë¶yeZar E§W«monmobm°Or (E‘nrAmB©-B©drE) H$m Xm¡am
{H$¶m&

16.09.2016  go B§S>moZo{e¶m : ñQ>moÝg hmoQ>b, ~mbr, B§S>moZo{e¶m ‘|
23.09.2016 17-23  {gV§~a, 2016  Ho$ Xm¡amZ Am¶mo{OV 12dt B§S>mo-

n¡{g{’$H$ Egmo{gEeZ Am°µ’$ bm°, ‘o{S>{gZ E§S> gmB§g
(AmB©EZnrEEbE‘Eg) H$m§J«og 2016  ‘| ^mJ {b¶m&

26.09.2016  go ¶yEgE : {‘{Z¶mnmo{bg, E‘EZ, ¶yEgE ‘| Am¶mo{OV
30.09.2016 ‘mZdr¶ nhMmZ (AmB©EgEMAmB©) na 27d| A§Vaamḯ>r¶

g¨Jmoð>r ‘| nmoñQ>a Ho$ ê$n ‘| ^maVr¶ OZg¨»¶m ‘|
S>rEZE AmYm[aV ‘mH©$a Ho$ gmW hmb Ho$ emoY {ZîH$fm]
‘| ^mJ {b¶m Am¡a àñVwV {H$¶m&

6. S>m°. eŵ Xrn MQ>Ou 26.06.2016  go ¶yHo$ :  amdoZhm°b hmoQ>b,  a¡doÝga ñH$ma~moamo dm¶Amo13
ñQ>m’$ d¡km{ZH – V 30.06.2016 0B©Q>r, ¶yHo$ ‘| Am‘mo{OV ""{‘{Z‘mBqOJ B§{S>ñ{H«${‘ZoQ>

¶yµO Am°’$ E§Q>r~m¶mo{Q>Šg'' na d¡km{ZH$ H$m¶©embm ‘|
EH$ ì¶m»¶mZ ‘| ^mJ {b¶m Am¡a àñVwV {H$¶m&

7. S>m°. Ama. h[aZmam¶U 08.08.2016  go ¶yEgE : ¶yEgE: ‘¡{S>gZ, {dñH$m°pÝgZ, ¶yEgE ‘|
ñQ>m’$ d¡km{ZH – III 12.08.2016 Am¶mo{OV erf©H$ ""‘m°brHw$ba OoZo{Q>Šg Am°’$ ~¡ŠQ>r[a¶m

E§S> ’o${Og'' gå‘boZ ‘| ^mJ {b¶m Am¡a AnZm H$m¶©
àñVwV {H$¶m&

H«$. H$‘©Mmar H$m Xm¡ao H$s Ad{Y Xm¡ao H$m ñWmZ Am¡a CÔoí`
g§. Zm‘ Am¡a nX



177

{dXoem| ‘| à{V{Z`w{º$`m§ - N>mÌ
AZwg¨YmZdoÎmm H$m Zm‘ Xm¡ao H$s Ad{Y gå‘obZ H$m Zm‘
gwlr Z{bZr aYwZmWZ 15.05.2016  go 14.06.2016 no[ag : Rho-Am{lV à{VboIZ g‘m{á Ho$ V§Ì

Ho$ AÜ``Z Ho$ {bE AmaEZE-g¡H$ à`moJm| H$mo nyam
H$aZo ‘| ^mJ {b`m

lr AZwOrV gaH$ma 21.05.2016  go 24.05.2016 ñnoZ : ""`yamonr` gmogm`Q>r Am°’$ øy‘Z OoZo{Q>Šg
(B©EgEMOr)'' ỳamonr` ‘mZd AmZwd§{eH$s gå‘obZ ‘|
^mJ {b`m&

lr B‘{V¶mO ¶grZ 22.05.2016  go 27.05.2016 pñdQ>Oab¢S> : H«$mo‘o{Q>Z ñQ´ŠMa EÊS> ’§$ŠeZ erf©H$
dmbo Jm°S>©Z AZwg¨YmZ gå‘obZ ‘| ^mJ {b`m&

lr {e¶mo e§H$a nmUS>o 16.06.2016  go 20.06.2016 ỳEgE : ""EEgE‘ ‘mBH«$mo~ 2016 '' ‘| ^mJ {b`m&

lr nr d|H$Q> {ddoH$ aoS²>S>r 04.07.2016 go$07.07.2016 O‘©Zr : ̀ y~r{¹${Q>Z Am¡a Am°Q>mo’¡$Or Šdm{bQ>r H§$Q´mob BZ
’$mBb àmogog ‘| ^mJ {b`m&

gwlr A§OZm H$a 18.10.2016 go$22.10.2016 H$ZmS>m : A‘o[aH$Z gmogm`Q>r Am°’$ øy‘Z OoZo{Q>Šg ‘|
^mJ {b`m&

lr ñdpßZb amohrXmg qeS>o 05.03.2017 go$ 09.03.2017 H$ZmS>m : H$sñQ>moZ g¨JmoîR>r gå‘obZ Q>çy‘a ‘oQ>m~mo{bµÁ‘
: ‘¡Ho${ZÁ‘ EÊS> Q>mJ}Q²g ‘| ^mJ {b`m
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grS>rE’$S>r Ho$ g§H$m¶ Ed§ A{YH$mar
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d¡km{ZH$ g‘yh à‘wI (g¨H$m`)
S>m°. a§OZ goZ
S>m°. g¨JrVm ‘wImonmÜ`m`
S>m°. E‘ S>r ~mí`‘
S>m°. g¨Ord Imogbm
S>m°. gwZrb Hw$‘ma ‘ÝZm
S>m°. ZmJamOmam‘ EM E
S>m°. AmH$me a§OZ
S>m°. ê$qnXa H$m¡a
S>m°. A{œZ ~r Xbmb
S>m°. aíZm §̂S>mar
S>m°. Xoì¶mZr hbXa
S>m°. EZ ‘YwgyXZ aoS²>S>r
S>m°. ídoVm Ë`mJr
S>m°. E‘ dr gwã~m aoS²>S>r
S>m°. eŵ Xrn MQ>Ou
S>m°. gaXogmB© A{^OrV A{OV
S>m°. amo{hV Omoer
S>m°. Ama h[aZmam`UZ

AZw~Õ g¨H$m`
S>m°. B© E {g{ÔH$
àmo. Q>r am‘e‘m©
àmo. AZwamYm bmo{h`m
S>m°. aoUw dmYdm
S>m°. àOÝ`m a§JZmW
S>m°. eJwZ AJ«dmb

AÝ` g‘yh à‘wI
lr amKd|ÐmMma Oo
gwlr dfm©

d[aîR> àemg{ZH$ H$‘©Mmar
lr Oo$ g¨Ord amd
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Ho$ÝÐ H$s g{‘{V¶m±
(31.03.2017 VH$)
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grS>rE’$S>r gmogm`Q>r Ho$ gXñ`

1. ‘mZZr` S>m°. hf© dY©Z - AÜ`j

‘mZZr` {dkmZ Ed§ àm¡Úmo{JH$s VWm n¥Ïdr {dkmZ ‘§Ìr

2. àmo. Ho$ {dO` amKdZ - gXñ` (nXoZ)

g{Md, S>r~rQ>r, ZB© {Xëbr

3. ‘hm{ZXoeH$, grEgAmB©Ama, ZB© {Xëbr - gXñ` (nXoZ)

4. ‘hm{ZXoeH$, - gXñ` (nXoZ)

ã¶yamo Am°’$ nw{bg [agM© EÊS> S>odbn‘|Q> (~rnrAma EÊS> S>r)

J¥h ‘§Ìmb`, ZB© {Xëbr

5. gwlr gw{‘Vm ‘wIOu - gXñ` (nXoZ)

g§¶wº$ g{Md Am¡a {dV gbmhH$ma, S>r~rQ>r, ZB© {X„r

6. g§¶wº$ g{Md (nrE‘) - gXñ` (nXoZ)

J¥h ‘§Ìmb¶, ZB© {X„r

7. g§¶wº$ g{Md Am¡a H$mZyZr gbmhH$ma, - gXñ` (nXoZ)

{d{Y Am¡a Ý¶m¶ ‘§Ìmb¶, ZB© {X„r

8. àmo. nmW© nr ‘Ow‘Xma - gXñ` (nXoZ)

{ZXoeH$, EZAmB©~rE‘Or, npíM‘ ~§Jmb

d¡km{ZH$ gbmhH$ma g{‘{V Ho$ AÜ¶j, grS>rE’$S>r

9. S>m°. E Ho$ amdV - gXñ` (nXoZ)

{ZXoeH$, S>r~rQ>r, ZB© {X„r

10. àmo. dr Eg Mm¡hmZ - gXñ`

AmB©grOrB©~r, ZB© {Xëbr

11. àmo. Xrnm§H$a M¡Q>Ou - gXñ`

^maVr¶ {dkmZ g§ñWmZ (AmB©AmB©Eggr), ~¢Jbmoa

12. S>m°. amHo$e Ho$ {‘lm, {ZXoeH$, grgrE‘~r, h¡Xam~mX - gXñ¶

13. S>m°. a§OZ goZ - gXñ` g{Md

à^mar {ZXoeH$, grS>rE’$S>r, h¡Xam~mX
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grS>rE’$S>r emgr n[afX² Ho$ gXñ`

1. àmo. Ho$ {dO` amKdZ - AÜ`j

g{Md, S>r~rQ>r, ZB© {Xëbr

2. ‘hm{ZXoeH$, grEgAmB©Ama, ZB© {Xëbr - gXñ` (nXoZ)

3. ‘hm{ZXoeH$, - gXñ` (nXoZ)

ã¶yamo Am°’$ nw{bg [agM© EÊS> S>odbn‘|Q>

(~rnrAma EÊS> S>r)

J¥h ‘§Ìmb`, ZB© {Xëbr

4. àmo. nmW© nr ‘Ow‘Xma - gXñ` (nXoZ)

EZAmB©~rE‘Or, npíM‘ ~§Jmb

d¡km{ZH$ gbmhH$ma g{‘{V Ho$ AÜ¶j, grS>rE’$S>r

5. gwlr JJu H$m°b - gXñ` (nXoZ)

g§¶wº$ g{Md Am¡a {dV gbmhH$ma, S>r~rQ>r, ZB© {X„r

6. lr gr nr Jmo¶b - gXñ` (nXoZ)

g§¶wº$ g{Md (àemgZ), S>r~rQ>r, ZB© {X„r

7. g§¶wº$ g{Md (nrE‘) - gXñ` (nXoZ)

J¥h ‘§Ìmb¶, ZB© {X„r

8. g§¶wº$ g{Md Am¡a H$mZyZr gbmhH$ma, - gXñ` (nXoZ)

{d{Y Am¡a Ý¶m¶ ‘§Ìmb¶, ZB© {X„r

9. S>m°. E Ho$ amdV - gXñ` (nXoZ)

{ZXoeH$, S>r~rQ>r, ZB© {X„r

10. àmo. dr Eg Mm¡hmZ - gXñ`

AmB©grOrB©~r, ZB© {Xëbr

11. àmo. Xrnm§H$a M¡Q>Ou - gXñ`

^maVr¶ {dkmZ g§ñWmZ (AmB©AmB©Eggr), ~¢Jbmoa

12. S>m°. amHo$e Ho$ {‘lm, {ZXoeH$, grgrE‘~r, h¡Xam~mX - gXñ¶

13. S>m°. a§OZ goZ - gXñ` g{Md
à^mar {ZXoeH$, grS>rE’$S>r, h¡Xam~mX
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grS>rE’$S>r AZwg¨YmZ joÌ n¡Zb - d¡km{ZH$ gbmhH$ma g{‘{V Ho$ gXñ`

àmo. nmW© nr ‘Ow‘Xma - AÜ`j
EZAmB©~rE‘Or, npíM‘ ~§Jmb

S>m°. AéU Hw$‘ma amdV - AÜ`j
S>r~rQ>r, ZB© {X„r (S>r~rQ>r à{V{Z{Y)

lr AmB© hµH$$ - AÜ`j
g>rE’$EgEb, JwdmhmQ>r  (E‘EME à{V{Z{Y)

S>m°. ‘Zrfm ‘oS>H$B©H$a - gXñ¶
ZoeZb B§ñQ>rQ²>¶yQ> Am°’$ Bå¶wZmo{h‘oQ>mobm°Or, ‘wå~B©
(AmB©grEAma$à{V{Z{Y)

S>m°. Ho$ dr ^Q> - gXñ`
EZ~rnrOrAma, ZB© {X„r (AmB©grEAma$à{V{Z{Y)

àmo. lram‘ am‘ñdm‘r - gXñ`
Q>rAmB©E’$Ama, g|Q>a ’$m°a B§Q>a{S>grßboZar gmB§g, h¡Xam~mX

àmo. ~r Ho$ Woë‘m - gXñ`
{X„r {díd{dÚmb¶ (X{jU n[aga), ZB© {X„r

àmo. S>m°. g¡¶X E hgZ¡Z - gXñ`
AmB©AmB©Q>r, ZB© {X„r

S>m°. gw‘Z h~r~ - gXñ`
grS>rAmaAmB©, bIZD$

S>m°. H¥$fmZw ao - gXñ`
Q>rAmB©E’$Ama, ‘wå~B©

àmo. Vmng Hw§$Sw> - gXñ`
OoEZgrEEgAma, ~¢Jbmoa
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S>m°. AZwamJ AJ«dmb - gXñ`
AmB©OrAmB©~r, ZB© {X„r

S>m°. Á¶moËgZm YdZ - gXñ`
grgrE‘~r, h¡Xam~mX

S>m°. Xo~merg ‘moh§Vr - gXñ¶
EZAmB©AmB©, ZB© {X„r

àmo. C‘oe df©Zo - gXñ¶
AmB©AmB©Eggr, ~¢Jbmoa

S>m°. O¶m {edñdm‘r Ë¶mJr - gXñ¶
Eåg, ZB© {X„r

S>m°. Cfm {dO¶amKdZ - gXñ¶
AmB©AmB©Eggr, ~¢Jbmoa

S>m°. a§OZ goZ - gXñ¶ g{Md
à^mar {ZXoeH$, grS>rE’$S>r, h¡Xam~mX
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{dÎm g{‘{V H$s g§aMZm

1. S>m°. dr Eg Mm¡hmZ AÜ¶j
A{V{W d¡km{ZH$,
B§Q>aZoeZb g|Q>a ’$m°a OoZo{Q>³g B§{OrZ¶[a¨J EÊS>
~m¶moQ>o³Zmobm°Or (AmB©grOrB©~r)
AmB©grOrB©~r n[aga,
AéUm Amg’$ Abr ‘mJ©,
ZB© {X„r-110067

2. S>m°. Xrnm§H$a MQ>Ou gXñ¶
AÜ¶j
‘m°br³¶yb ~m¶moo{’${O³g ¶y{ZQ>,
B§{S>¶Z B§ñQ>rQ²>¶yQ> Am°’$ gmB§g,
~¢Jbmoa>-560012

3. gwlr JmJu H$m°b gXñ¶
g§¶wº$ g{Md Am¡a {dÎmr¶ gbmhH$ma,
{dkmZ Am¡a àm¡Úmo{JH$s ‘§Ìmb¶,
ãbm°H$-2, 7 Vb, grOrAmo H$m°åßbo³g, bmoXr amoS>
ZB© {X„r-110003

4. S>m°. E Ho$ amdV gXñ¶
{ZXoíH$,
O¡d àm¡Úmo{JH$s {d^mJ
{dkmZ Am¡a àm¡Úmo{JH$s ‘§Ìmb¶,
ãbm°H$-2, 6 Vb, grOrAmo H$m°åßbo³g, bmoXr amoS>
ZB© {X„r-110003

5. lr E nr amd gXñ¶
E’$EAmo
grgrE‘~>r, h¡Xam~mX

6. S>m°. a§OZ goZ gXñ¶
à^mar {ZXoeH$,
grS>rE’$S>r, h¡Xam~mX

7. boIm A{YH$mar g§¶moOH$
grS>rE’$S>r, h¡Xam~mX
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g§ñWmJV O¡d gwajm g{‘{V Ho$ gXñ¶

1. S>m°. S>r nr H$ñ~oH$a, hoëS>Z nrR>, grS>rE’$S>r - AÜ¶j

2. S>m°. AaqdX Hw$‘ma, àYmZ d¡km{ZH$, grgrE‘~r - S>r~rQ>r Zm{‘{V

3. S>m°. aíZm §̂S>mar, ñQ>m’$ d¡km{ZH$-V, grS>rE’$S>r - gXñ¶ g{Md

4. S>m°. H¥$îUmdoUr {‘lm, Egmo. àmoñmoga, O¡d agm¶Z {d^mJ - ~mh²¶ {deofk

EgEbEñm, h¡Xam~mX ¶y{Zd{g©Q>r, h¡Xam~mX

5. S>m°. ApídZ S>r Xbmb, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - O¡d gwajm A{YH$mar

6. S>m°. E‘ S>r ~í¶m‘, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - Am§V[aH$ {deofk

7. S>m°. g§Ord Imogbm, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - Am§V[aH$ {deofk

8. S>m°. ê$[n§Xa H$m¡a, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - Am§V[aH$ {deofk



191

`m¡Z CËnr‹S>Z {eH$m`V g{‘{V Ho$ gXñ`

1. S>m°. g§JrVm ‘wImonmÜ¶m¶, ñQ>m’$ d¡km{ZH$-VI - AÜ¶j

2. lr Oo g§Ord amd, à‘wI-àemgZ - gXñ¶

3. gwlr dr ZmJm g¡bOm, VH$ZrH$s A{YH$mar$-II - gXñ`

4. gwlr E‘ dr gwH$Ý¶m, VH$ZrH$s A{YH$mar$-II - gXñ`

5. lr E‘EgE O‘mZ ImZ, AZŵ mJ A{YH$mar - gXñ`

6. gwlr nr O‘wZm, J«må`m [agmog© g|Q>a ’$m°a {d‘oZ - gXñ`

(EH$ J¡a gaH$mar g¨JR>Z H$m à{V{Z{YËd)
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g§ñWmJV ~m¶moE{W³g g{‘{V Ho$ gXñ¶

1. àmo. Or ~r aoS²>S>r - AÜ¶j
¶y{Zd{g©Q>r H$m°boO Am°’$ bm°, Cñ‘m{Z¶m ¶y{Zd{g©Q>r, h¡Xam~mX

2. àmo. erbm àgmX - gXñ¶
Egmo{gEQ> àmo., joÌr¶ AÜ¶¶Z H|$Ð,
ñHy$b Am°’$ gmoeb gmB§g, h¡Xam~mX {díd{dÚmb¶

3. S>m°. ‘ohVm~ Eg ~m‘Or, Eo‘o[aQ>g gmB§{Q>ñQ>, - gXñ¶
S>§Jmo[a¶m M¡[aQ>o~b Q´>ñQ>, h¡Xam~mX

4. lr‘Vr A{‘Vm H$ñ~oH$a - gXñ¶
drnr>, {S>bmoBQ> H§$gpëQ>¨J B§{S>¶m àm. {b.
AmaE‘OoS>, hmBQ>oH$ {gQ>r, h¡Xam~mX

5. S>m°. E‘ S>r ~í¶m‘, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - gXñ¶

6. S>m°. g§Ord Imogbm, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - gXñ¶

7. S>m°. ApídZ S>r Xbmb, ñQ>m’$ d¡km{ZH$-VI, grS>rE’$S>r - gXñ¶ g{Md
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grS>rE’$S>r ̂ dZ {Z‘m©U g{‘{V Ho$ gXñ`

àmo. dr Eg Mm¡hmZ - AÜ`j

Oogr ~mog AÜ òVm (S>rEgQ>r),

à{V{ð>V O¡d àm¡Úmo{JH$s, AZwg¨YmZ àmo’o$ga, ZB© {X„r

g῭ wº$ g{Md (àemgZ) - gXñ`

S>r~rQ>r, ZB© {X„r

S>m° a§OZ goZ - gXñ`

à^mar {ZXoeH$, grS>rE’$S>r, h¡Xam~mX

lr Oo g¨Ord amd - gXñ`

à‘wI-àemgZ, grS>rE’$S>r, h¡Xam~mX

lr Q>r. A{^foH$ - gXñ`

boIm A{YH$mar, grS>rE’$S>r, h¡Xam~mX

lr amKd|ÐH$a Om°Bg - gXñ`-g῭ moOH$

à^mar B§Or{Z`[a¨J, grS>rE’$S>r, h¡Xam~mX
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amO^mfm H$m`m©Ýd`Z g{‘{V- AmoEbAmB©gr
gm§{d{YH$ gXñ`

S>m° a§OZ goZ - AÜ`j

{ZXoeH$, grS>rE’$S>r, h¡Xam~mX

lr Oo g¨Ord amd - gXñ` g{Md

à‘wI-àemgZ

lr Q>r. A{^foH$ - gXñ`

boIm A{YH$mar

lr aqdXa - gXñ`

à^mar §̂S>ma Am¡a H«$`

lr‘Vr dfm© - gXñ` g{Md

ñQ>m’$ d¡km{ZH$

AÝ` gXñ`

S>m°. h[a Zmam`U

ñQ>m’$ d¡km{ZH$

lr Ama Om°Bg
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grS>rE’$S>r à~§YZ g{‘{V Ho$ gXñ¶
1. {ZoXoeH$ - AÜ¶j
2. S>m°. S>r nr H$ñ~oH$a, hoëS>Z nrR> - gXñ¶
3. S>m°. gwZrb Hw$‘ma ‘ÝÝmm, EgEg-VI - gXñ¶ (2 df© H$s Ad{Y Ho$ {bE)
4. S>m°. ídoVm Ë¶mJr, EgEg-V - gXñ¶ (2 df© H$s Ad{Y Ho$ {bE)
5. boIm A{YH$mar - gXñ¶
6. à‘wI - àemgZ - gXñ¶ g§¶moOH$
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gyMZm A{YH$ma A{Y{Z¶‘, 2005 H$m n[anmbZ
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~OQ> Ed§ {dÎm
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
h¡Xam~mX

~OQ> Ed§ {dÎm 2016-17

{Z{Y¶m| Ho$ òmoV
H|$Ð Ho$ {dÎmr¶ g§gmYZ, g§ñWmZ ×mam {H$E JE dm{f©H$ ~OQ> àjonm| Ho$ à{V O¡d àm¡Úmo{JH$s {d^mJ, ̂ maV gaH$ma
×mam àXmZ {H$E JE AmYma ŷV ¶moOZm ghm¶Vm-AZwXmZ h¢& AÝ¶ g§gmYZ {d{dY amï´>r¶ Ed§ A§Vaamï´>r¶ A{^H$aUm|
×mam àXmZ {H$E JE AZwg§YmZ AZwXmZ Am¡a grS>rE’$S>r ×mam Xr JB© godmAm| Ho$ ê$n ‘| h¢& AmYma ŷV AZwXmZm| Ho$
KQ>H$, ¶moOZm (AmdVu), Omo {H$ A{Zdm¶© ê$n go doVZ, àMmbZ ì¶¶ Am{X na ì¶¶m| Ho$ {bE Am¡a ¶moOZm
(AZmdVu), CnñH$a, Adg§aMZm Ed§ gmO gm‘mZ Am{X Ho$ H$maU hmoZo dmbo IM© Ho$ {bE h¢&

df© 2016-17 Ho$ Xm¡amZ àm{á¶m§
{ddaU am{e bmIm| ‘| à{VeVVm - %

 ¶moOZm ghm¶Vm-AZwXmZ 6000.00 73.74
 àm¶mo{OV n[a¶moOZmE  901.96 11.08
 grS>rE’$S>r godmE§ 70.71  0.87
 {d{dY àm{á¶m§    1164.49 14.31
 ¶moJ 8137.16         100.00

I. 2016-17 Ho$ Xm¡amZ {Z{Y¶m| H$m AZwà¶moJ (¶moOZm ghm¶Vm-AZwXmZ)
 H«$‘ g§. {ddaU am{e bmIm| ‘| à{VeVVm - %
  1 AmdVu

ghm¶Vm-AZwXmZ - doVZ 1203.99 27.80
ghm¶Vm-AZwXmZ -gm‘mÝ¶  1865.93 43.08
¶moJ 3069.92 70.88

2 AZmdVu
ghm¶Vm AZwXmZ - ny§OrJV 1261.18 29.12

¶moJ 1261.18 29.12
Hw$b ¶moJ 4331.10 100.00

II. 2016-17 Ho$ Xm¡amZ {Z{Y¶m| H$m AZwà¶moJ (~mhar n[a¶moOZmE§)
 H«$‘ g§. {ddaU am{e bmIm| ‘| à{VeVVm - %
  1 AmdVu

doVZ 298.48 45.05
gm‘mÝ¶ 289.32 43.67

¶moJ 587.80 88.72
2 AZmdVu

ny§OrJV 74.74 11.28
¶moJ 74.74 11.28
Hw$b ¶moJ 662.54 100.00
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boIm n[ajH$ H$s [anmoQ>©
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boImnarjH$ H$s [anmoQ>©
{XZm§H$ : 20-09-2017

{ZXoeH$,
S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð,
Cßnb, h¡Xam~mX - 500 039

h‘Zo S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð, h¡Xam~mX Ho$ 31 ‘mM© 2017 VH$ Ho$ g§b¾ VwbZ nÌ Am¡a Cgr {XZm§H$ H$mo
g‘má df© Ho$ {bE g§b¾ Am¶ Ed§ ì¶¶ boIm H$s boImnarjm H$s h¡& ¶o {dÎmr¶ {ddaU g§JR>Z à~§Y H$s {Oå‘oXmar h¡&
h‘mam CÎmaXm{¶Ëd h‘mar boImnarjm Ho$ AmYma na BZ {dÎmr¶ {ddaUm| na EH$ am¶ ì¶º$ H$aZm h¡&

h‘ [anmoQ>© H$aVo h¢ {H$ :

1. h‘Zo g^r gyMZm Ed§ ñnï>rH$aU àmá {H$E h¢ Omo h‘mar OmZH$mar Ed§ {dídmg Ho$ AZwgma, h‘mar boImnarjm
Ho$ à¶moOZ Ho$ {bE Amdí¶H$ Wo&

2. h‘mar am¶ ‘|, g§JR>Z Zo dV©‘mZ {d{Y ×mam Ano{jV boIm ~{h¶m§ aIr h¢ Omo {H$ h‘mar ~{h¶m| H$s Om§M go
{XImB© XoVm h¡&

3. Bg [anmoQ>© go g§~§Y aIZodmbm VwbZ nÌ VWm Am¶ Ed§ ì¶¶ boIm boIm ~{h¶m| Ho$ gmW gh‘{V ‘| h¡&
4. (H$) H|$Ð Zo ZH$X Ho$ AmYma na boImAm| H$m aI-aImd {H$¶m h¡&

(I) H|$Ð {d{dY amï´>r¶ Ed§ A§Vaamï´>r¶ A{^H$aUm| go ~mhar AZwXmZ {d{eï> AZwg§YmZ J{V{d{Y¶m| Ho$ {bE
àmá H$aVm h¡& D$nar ì¶¶m| H$s A{YH$V‘ Om¶O gr‘m H$s am{e H$mo Ü¶mZ ‘| boZo Ho$ níMmV² Am¡a
{dÎmr¶ df© Ho$ Xm¡amZ VËg§~{YV n[a¶moOZmAm| Ho$ AZw‘mo{XV ~OQ> AmH$bZm| Am¡a ì¶¶ Ho$ AmYma na
^r D$nar ì¶¶m| H$mo Am~§{Q>V H$aZo Am¡a grS>rE’$S>r Ho$ ì¶¶ H$mo {d{^Þ n[a¶moOZmAm| H$mo A§V[aV H$aZo
H$s H|$Ð H$s EH$ Zr{V h¡&

5. h‘mar am¶ ‘| Am¡a h‘mar gyMZm Ed§ h‘| {XE JE ñnï>rH$aUm| Ho$ AZwgma Cº$ VwbZ nÌ VWm Am¶ Ed§ ì¶¶
boIm CgHo$  D$na Xr JB© {Q>ßnUr Ho$ gmW {‘bmH$a n‹T>Zo na ¶Wm Ano{jV VarHo$ ‘| Amdí¶H$ gyMZm XoVm h¡
Am¡a EH$ VÏ¶mË‘H$ Ed§ {ZîH$nQ>r {MÌ àñVwV H$aVm h¡&
(H$) A~ VH$ `h 31 ‘mM© 2017 Ho$ VwbZ nÌ ‘| go g¨~§{YV h¡ Am¡a
$(I) A~ VH$ `h 31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE ì`` go A{YH$ Am` Ho$ Am` Am¡a ì`` ImVo

H$s A{V[aŠV am{e go g¨~§{YV h¡&

H¥$Vo ~r. nwê$fmoÎm‘ E§S> H§$.
gZXr boImH$ma

n§Or. g§. 002808S

(M. gË¶Zmam¶U)
gX. g§. 19092

ñWmZ : h¡Xam~mX
{XZm§H$ : 20.09.2017
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AZwgyMr 24 : ‘hËdnyU© boImH$aU Zr{V¶m§ Ed§ AZwgyMr
25 : AmH$pñ‘H$ XoZXm[a¶m§ Am¡a 31/03/2017 H$mo

g‘má Ad{Y Ho$ {bE boIm na {Q>ßn{U¶m§

1. boImH$aU H$s {d{Y :
H$. g§JR>Z ×mam AnZmB© JB© boImH$aU àUmbr “CnM¶ AmYma” na h¡&
$I. g§JR>Z “AZmdVu” Ed§ “AmdVu” erfm] Ho$ A§VJ©V ¶moOZm ghm¶Vm AZwXmZ {‘b ahm h¡&

2. amOñd A{^kmZ :
Am¶ ‘| ghm¶Vm-AZwXmZ, godmAm| Am¡a Aën Ad{Y O‘mAm| go AmZo dmbo ã¶mO H$o O[aE Am§V[aH$ òmoV em{‘b
h¢& Am¶ H$mo àmá ZH$X / S>rS>r / MoH$ / O‘m nÌm| /bmBZ ñWmmZm§VaUm Ho$ AmYma na boIrH$aU {H$¶m
J¶m&

3. AMb AmpñV¶m§ :
(H$) AMb AmpñV¶m| H$mo bmJV na ~Vm¶m J¶m h¡& bmJV ‘| ^m‹S>m, ewëH$ Am¡a H$a Am{X em{‘b h¢&
$(I) ‘yë`õmg : AMb AmpñV`m| Ho$ ‘yë`õmg ImVm| Ho$ ~mX ‘yë`õmg H$s ~Å>o ImVo ‘yë` {d{Y na Am`H$a

A{Y{Z`‘, 1961 ‘| {Z{X©îQ> ê$n ‘| g̈~§{YV AMb AmpñV`m| H$s àM{bV Xa na V¡¶ma {H$¶m J`m h¡&
(J$) Mmby ny§OrJV H$m¶© H$mo ŵJVmZ {H$E JE A§{V‘ Mmby boIm {~bm| VH$ XO© {H$¶m J¶m&
$(K) AàM{bV A{Yeof AMb AmpñV¶m|, Omo {H$ AZwg§YmZ J{V{d{Y¶m| Ho$ {bE Amdí¶H$ Zht h¢, H$s

{~H«$s na nmB© JB© CJmhr H$mo ny§OrJV bmJV Ho$ à{V g‘m¶mo{OV {H$¶m J¶m&
4. dñVw gy{M¶m§ :

agm¶Z, H$m§M H$s ~Zr dñVwAm| Am¡a AÝ¶ Cn^moÁ¶ dñVwAm| Ho$ g^r H«$¶ Ho$ g‘¶ na InV Ho$ à{V à^m[aV
{H$E JE&

5. {dXoer ‘wÐm boZ-XoZ :
{dXoer ‘wÐm boZ-XoZ ~{h¶m| ‘| boZ-XoZ H$s {V{W na àM{bV {d{Z‘¶ Xam| na A{^kmV {H$E JE&

6. O‘m am{e na A{O©V ã`mO :
{dÎmr` df© 2015-16 Ho$ {bE amBQ²g Ho$ gmW O‘m am{e na Cnm{O©V ã`mO 31 ‘mM©, 2017 VH$ àmá Zht hþAm
h¡&

7. {Zdoe :
EgQ>rS>rAma ‘| Omo {Zdoe h¢ CÝh| ~hr ‘yë¶ na ~Vm¶m J¶m h¡&

8. A{J«‘ :
Amn{Îm ~hr n§Or go ¶h XoIm J¶m h¡ {H$ Cn^moÁ¶m| Ed§ CnñH$am| Ho$ {bE ny{V©H$Vm©Am| H$mo {XE JE A{J«‘m| H$m
g‘mYmZ {H$¶m OmZm h¡ Am¡a g‘m¶moOZ à{d{ï>¶m| H$mo boIm ~{h¶m| ‘| nm[aV {H$¶m OmZm h¡&

9. {nN>bo df© Ho$ eofm| H$mo, ¶Wmdí¶H$ nwZ: g‘y{hV / nwZ: ì¶dpñWV {H$¶m J¶m h¡&

{ZXoeH$, boIm A{YH$mar, H¥$Vo ~r. nwê$fmoÎm‘ E§S> H§$.
grS>rE’$S>r grS>rE’$S>r gZXr boImH$ma

n§Or. g§. 002808S

(M. gË¶Zmam¶U)
gX. g§. 019092

ñWmZ : h¡Xam~mX
{XZm§H$ : 20.09.2017
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð, h¡Xam~mX

boIm {Q>ßn{U¶m| na ñnï>rH$aU : 2016-17

• boIm na {Q>ßn{U¶m§ 1 go 2 Am¡a 4 go 6 : boImH$aU H$s {d{Y / amOñd A{^kmZ / AMb
AmpñV¶m§ / dñVw gy{M¶m§ / {dXoer ‘wÐm boZ-XoZ / {Zdoe :
¶o g^r Ho$db gyMZmË‘H$ ‘X h¢&

• boIm na {Q>ßn{U¶m§ 3 : AMb AmpñV¶m§ :
‘yë`õmg H$s JUZm ~Å>o ImVo {d{Y na Am` H$a A{Y{Z`‘, 1961 ‘| {Z{X©îQ> g¨~§{YV AMb AmpñV H$s
àM{bV Xa Am¡a| ghm`Vm AZwXmZ (AZmdVu) Ho$ {déÕ H$s JB© h¡& AZwgyMr -8 ‘| AMb AmpñV`m| na ‘yë`õmg
Ho$ {ddaU {dÎmr` {ddaUm| H$m A{d^mÁ` ^mJ h¢²&

• boIm na {Q>ßn{U¶m§ 6 : O‘m am{e na A{O©V ã`mO :
Bg ‘wÔo H$mo g¨~§{YV àm{YH$aU (‘¡gg© AmaAmB©Q>rB©Eg) Ho$ gmW AnZm`m J`m h¡ Am¡a Bgo {dÎmr` df© 2017-
18 Ho$ Xm¡amZ {JZm OmEJm&

• boIm na {Q>ßn{U¶m§ 7 : A{J«‘ :
boIm narjm H$s {Q>ßnUr H$mo Ü¶mZ ‘| {bIm J¶m& Amn{Îm ~hr n§Or H$m g‘mYmZ H$aZo Ho$ {bE H$ma©dmB© Ama§̂
H$a Xr JB©&

Q>r A{^foH$
boIm A{YH$mar
grS>rE’$S>r
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{nN>bo df© n[a. g¨.                                {ddaU Mmby df©
-13755933 grAmoB©-1 grAmoB©-1 -9650327
-25772516 grAmoB©-2 grAmoB©-2 -23954089

0 AÝ¶ AÝ¶ 2028298
-630047 nr-03 “aoe‘H$sQ>, ~m°på~Šg ‘moar ‘| amoJUw à{VamoYH$Vm H$m Q´mÝgOoZo{gg Ed§ AmZwd§{eH$ AmYma” -630047
244305  nr -09 “àgwßV E‘, Q>çy~aHw$bmo{gg - na EZE‘AmB©Q>rEbAmB© n[a`moOZm 244305

: ZE bú`, Am¡fY {ZH$mgr àUm{b`m§, O¡dd¥{ÕH$maH$ Ed§ amoJ {M{H$Ëgm”
-28332 nr-10 “~mHw$bmo{dfmUw nm°brho{S´Z OrZ dY©H$ go AZwboIZ Ho$ A{V g{H«$`U ‘| An ñQ´r‘ AZwH«$‘ VËdm| H$s ̂ y{‘H$m” -28332

-576590  nr-100 Q>r-H$mo{eH$m à{Vajm AZw{H«$`m na A{^{H«$`merb Am°ŠgrOZ H$m à^md : Q>çy~aHw$bmo{gg Ho$ Xm¡amZ -576590
à{Vajm{ZamoY H$s AmU{dH$ {H«$`m{d{Y H$mo g‘PZo Ho$ {bE EH$ nÕ{V  - amîQ´r` Ord{dkmZ nwañH$ma

-27922  nr -102 Q>rEM1/Q>rEM2 à{Vajm ‘m°Sw>ba Ho$ ê$n ‘| ‘mBH$mo~¡ŠQ>r[a`‘ -27922
Q>çy~aHw$bmo{gg hrQ> em°H$ àmoQ>rZ 60 H$s ̂ y{‘H$m H$mo g‘PZm

-300000  nr -103 amîQ´r` Ord{dkmZ nwañH$ma - ‘¡ñQ> H$mo{eH$m g¨Ho$VZ, EonmoßQ>mo{gg Ed§ gVhr J«m{h`m| H$m {Z`‘Z -300000
-1289897  nr -104 níMOmVm| na dMw©Ab CËH¥$îQ>Vm H|$Ð -1289897

-862685  nr -105 ‘mZd AmZwd§{eH$ {dH$mam| ‘| JwUgyÌr nwZì`©dñWmAm| H$s ŠbmoqZJ, A{^bjUZ Am¡a {díbofU -862685
366575  nr -107 AmB©dm`~rE n[a`moOZm - nmXn ajm AZw{H«$`m ‘| OrdmpÊdH$ H$mo{eH$m - H$mo{eH$m g¨Ho$VZ AUwAm| H$s 327575

{H«$`m{d{Y Ed§ ̂ y{‘H$m
-454643 nr -108 AmgmYmaU AmZwd§{eH$ Aì`dñWmAm| go nr{S>V n[admam| go B©~rdr ê$nm§V[aV H$mo{eH$m bmBZm| H$s ñWmnZm -454643
767943 nr -109 gwB§J àmo{Q>`mo{‘Šg AmYm[aV nÕ{V go nrAmB©3-H$mBZog/EHo$Q>r n¡Wd H$m AmU{dH$ gyú‘ narjU : ZdrZ -362393

g¨^mì` A~w©XOrZm| Am¡a A~w©X {ZamoYH$m| H$s nhMmZ H$aZo hoVw EH$ AÜ``Zo
-191391 nr -110 ^maV - OmnmZ AZwg¨YmZ n[a`moOZm erf©H$ ''aoe‘H$sQ>m| ‘| qbJ {ZYm©aU H$aZo dmbo OrZm| H$s nhMmZ -19391

Am¡a {díbofU
-450859 nr -114 H¡$ëgrZy[aZ - EZE’$EQ>r n¡Wdo Am¡a CgHo$ {Z`m‘H$ gwnaAm°ŠgmBS {S>g‘wQ>og (EgAmoS>r) Ed§ AmagrEEZ1 -450859

(H¡$ëgrZy[aZ H$m aoJwba) S>mCZ qgS´mo‘ H$m ‘yë`m§H$Z H$aZm&>
-1251366 nr -116 S>r~rQ>r-BpÊS>`m Ed§ EAmB©EgQ>r - OmnmZ : H$mo{eH$s` àMwamoXw^dZ Ed§ OrU©Vm Ho$ g¨~§Y ‘| AmaEEg, -1251366

{gaQw>BÝg Ed§ grEAmaE’$ H$s ÕÝÕ ̂ y{‘H$m H$mo {Z §̀{ÌV H$aZo dmbr AmU{dH$ {H«$`m{d{Y`m| H$mo
g‘PZm : H¢$ga amoJ {M{H$Ëgm {dH${gV H$aZo hoVw ZdrZ H$m`©Zr{V

-2892 nr -119 J«{gH$m H¢$ga ‘| S>rEZE H$m°nr g¨»`m n[adV©Zm| H$m {díbofU -2892
-769484 nr -120 ~¥hV^jH$mUw {g½Zbmogmo‘ na A{^{H«$`merb Am°ŠgrOZ àOm{V`m| H$m à^md : à{VOZ àñVwVrH$aU -769484

àH$m`m] Am¡a Q>r H$mo{eH$m àmBq‘J AZw{H«$`mAm| na à^md
-1130866 nr -121 nrQ>rB©EZ {Z`m‘H$m| H$s nhMmZ Am¡a A{^bjUZ -1130866
2951109 nr -122 H|$Ðr` V§{ÌH$m V§Ì Ho$ nyd©dVu - níM Aj {ZYm©aU ‘| hm°Šg OrZm| H$s ̂ y{‘H$m H$mo g‘PZm& 21124

771699 nr -123 grS>rE’$S>r ‘| AmZwd§{eH$ {d{dYVm AÜ``Zm| na ‘¡Šg ßb¢H$ g‘yh H$s ñWmnZm 1440687
-748411 nr -124 noamoŠgmo‘oQ>b H$ånmCÊS>m| H$s V¡̀ mar Ed§ A{^bjUZ Am¡a AÜ``Z VWm H$mo{eH$s` g̈Ho$VZ ‘| CZH$m O¡{dH$ ‘hËd -748411
209670 nr -126 AmaEMAmo - Am{lV AZwboIZ g‘mnZ ‘erZar : H$ma©dmB© H$s {H«$`m{d{Y 160270

1895283 nr -127 H$mo{eH$m OrdZ Ed§ ‘aU ‘| ’$m°ñ’$moQ>ogm| Ho$ àH$m`m©Ë‘H$ ZoQ>dH©$ na gwì`dpñWV AÜ``Z 0
-158488 nr -128 EH$ AdgadmXr ‘mZd amoJmUw H¢${S>S>m ½b¡~aoQ>m ‘| Am`aZ AO©Z Ed§ Am`aZ g‘pñW{V H$s {H«$`m{d{Y -158488

3947 nr -13 “àUmbr~Õ Xmo OrZ Zm°H$AmCQ> nÕ{V Ûmam CÎma - OrZmo{‘H$s ̀ wJ ‘| OrZ àH$m`m] H$mo {Zê${nV H$aZo Ho$ 3947
 {bE H$m`©H«$‘”

869 nr -130 aoe‘ H$sQ>m| ‘| qbJ JwUgyÌm| Am¡a qbJ {ZYm©aU H$aZo dmbo OrZm| H$m VwbZmË‘H$ AmZwd§{eH$ {díbofU -142258
398632 nr -131 ßb¡Á‘mo{S>`‘ ’¡$ëgrnoa‘ go EgmBb grAmoE ~§YZ àmoQ>rZm| Ho$ g¨aMZmË‘H$ Am¡a àH$m`m©Ë‘H$ AÜ``Z 398632
-12199 nr -132 EAmaAmB©S>rAmB©~r, ‘mZd EgS>ãë ỳAmB©/EgEZE’$ H«$mo‘¡{Q>Z nwZ: -12199

à{Vê$nU gpå‘l H$m EH$ KQ>H$, Ho$ A~w©X {ZamoYH$ àH$m`© H$m A{^bjUZ
-702990 nr -133 S´mogmo{’$bm ‘obmZmoJoñQ>a ‘| H|$Ðr` V§{ÌH$m V§Ì A{^aMZ ‘| S>m°Šg OrZ {dH¥$V H$s ̂ y{‘H$m H$m narjU H$aZm& -1324223

-77061 nr -134 ‘{Unwa ‘| dÝ` aoe‘ H$sQ> O¡{dH${d{dYVm H$m nVm bJmZm Am¡a AmU{dH$ {MõZH$m| H$m Cn`moJ H$aHo$ CZH$m -77061
AmZwd§{eH$ A{^bjUZ

-336135 nr -135 {gg Q>r~r : Q>r~r g¨H«$‘U ‘| nanmofr amoJmUw A§V:{H«$`m H$s A§VamH$mo{eH$s` J{VH$s H$mo ñnîQ> H$aZo hoVw EH$ -1118756
ZoQ>dH©$ H$m ©̀H«$‘

-196001 nr -136 AmaEE’$ H$mBZog - A~w©Xm| Ho$ {déÕ AmYw{ZH$ {M{H$Ëgm Ho$ {bE EH$ à‘wI bú` -196001
-1500300 nr -138 S>rEZE‘Q>r31 Am¡a OrZmo{‘H$ Bpåà§qQ>J H$m gh - ‘yë`m§H$Z -1451500

20000 nr -139 nr53 pñW{V Ho$ g̈X ©̂ ‘| H$mo{eH$s` OrU©Vm Ho$ Xm¡amZ níMmV n[adV©Zm| Am¡a {gQw>©BZm| H$s ̂ y{‘H$m H$m ‘yë`m§H$Z H$aZm 20000
-608652 nr -140 qgWo{Q>H$ E‘AmB©AmaEZE AmYm[aV A{Zdm`© dm`ag OrZm| Ho$ Zm°H$S>mCZ Ho$ ‘mÜ`‘ go ~¡Hw$bmo dm`ag -608652

à{VamoYr aoe‘ H$sQ> {d ôXm| H$m {dH$mg
-125000 nr -141 H$mo{eH$m CÎma Or{dVm {gJZqbJ Am¡a Q>çy‘a g¨X‘Z ‘| nrQ>rB©EZ A§V:{H«$`mË‘H$ àmoQ>rZm| H$s H$m`m©Ë‘H$ -125000

ŷ{‘H$m H$m ‘yë`m§H$ ³

                        S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE {d{^Þ {ZYm©[aV / C{Ôï> {Z{Y`m| Ho$

g‘mnZ eof Ho$ {ddaU (g¨X ©̂ gyMr - 3)
  g§b¾H$-&  (am{e é. ‘|)
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-81861 nr -142 B© 2 E’$ à{V{H«$`merb à‘moQ>am| ‘| EM 3 H o$4 Q´mB‘o{WboeZ {MõZm| H$mo {‘Q>mZo ‘| em{‘b EM 3 Ho $4 -81861
Q>rAmaAmB© {S>‘o{Wbog H$s nhMmZ H$aZm

-1381684 nr -143 Yy‘«nmZ Zht H$aZo dmbm| H$s Or^ ‘| ñŠdo‘g H$mo{eH$m H$m{g©Zmo‘m Ho$ bmjUrH$aU na AmYm[aV ‘mBH«$mEao -719139
122130 nr -144 ‘ZmoamoZ AmZwd§{eH$s Ho$ {bE {Ì- amîQ´r` à{ejU H$m¶©H«$‘ 122130

3222 nr -145 EM 3 H o$4 EME‘Q>r n[adma Ûmam H$mo{eH$m MH«$ H$s àJ{V 3222
59533 nr -146 amB~mogmo‘b AmaEZE AZwboIZ ‘| E‘EbEb H$s ^y{‘H$m 59533

-272874 nr -147 ‘mVm {nVm H$s {ejm, AZwg¨YmZ ̂ mJrXmar H$m Zr{VemñÌ, Am¡a ‘mZ{gH$ Ad‘§XZ (E‘Ama) Am¡a / ̀ m -272874
AmË‘H|${ÐV ì`{º$`m| ‘| Eao VwbZmË‘H$ OrZmo{‘H$ hmB{~«S>mBOoeZ Ho$ à^md

-59917 nr -149 H¢${S>S>m ½bo~«mQ>m Ho$ {dH¥${V Ord {dkmZ ‘| gy‘mò boeZ H$s ̂ y{‘H$m -73001
375851 nr -151 ‘oS>o{b`Z {dH$mam| Ho$ {bE ZE OrZm| H$mo nhMmZZo hoVw ‘mZd EŠgmo‘ H«$‘ 199137
-30814 nr -152 qbJ {d{eï> ñßbmBqgJ H$s d¡pídH$ Q´>m§g{H«$ßQ>mo{‘³g -1123979
-64305 nr -153 “‘mZd H¢$ga dmoboQ>mo‘ Ho$ g‘wÀM` Ho$ ‘mÜ`‘ go H¢$ga Ho$ erK« {ZXmZ Ho$ {bE EH$ AmH$f©H$ Am¡a AmemOZH$ H$m ©̀Zr{V” 1161773
13510 nr -154 Am°J}Zmo{Q>Z Am¡a Am°J}ZmoBam°Z Ho$ AmYma na Am°J}Zmo‘oQ>o{bH$ H¢$ga amoYr ¶m¡{JH$m| Ho$ {dH$mg Ho$ {bE -434393

¶w{º$g§JV {S>OmBZ, g§íbo{fV H$m¶©Zr{V¶m§
335194 nr -155 Ý ỳamoñnmoam H«o$gm ‘| H¡$pëe`‘ {gJZqbJ àmoQ>rZm| H$s H$mo{eH$s` ̂ y{‘H$mAm| na AÜ``Z 335194
239949 nr -156 amoJ {Z¶§ÌU ‘| nmXn amoJmUwAm| Ho$ O¢Wmo‘moZmg g‘yh go H$mo{eH$m H$mo{eH$m qgJZqbJ AUwAm| H$m g§̂ m{dV -605123

AZwà¶moJ àX{e©V H$aZo Ho$ {bE gyú‘ O¡{dH$ H$mo b{jV H$aZm
-1361799 nr -157 EH$ AdgadmXr ‘mZd H$dH$ amoJmUw H¢${S>S>m ìbm~«mQ>m ‘| Am¡f{Y à{VamoYH$Vm H$mo g‘PZm VWm ZB© H$dH$amoYr 124009

Am¡f{Y¶m| H$s nhMmZ
-2575346 nr -158 ‘mBH$mo ~¡³Q>r[a¶‘ Q²>¶y~aHw$bmo{gg Ho$ nrnrB© àmoQ>rZ ×mam ‘oO~mZ à{Vajr à{V{H«$¶mAm| H$m ‘m°S²>¶yboeZ -168374

‘oO~mZ - amoJmUwOZH$ {df‘ dVm© ‘| BgH$s ̂ y{‘H$m g‘PZm
-300000 nr -159 Vrgar nrT>r H$s gr¹|$qgJ ×mam g§^m{dV nmXn d¥{Û àmoËgmhZH$mar nrOrnr JwUm| Ho$ àXe©Z hoVw gyú‘O¡{dH$ -300000

AmBgmoboQ> H$s OrZ Q>mJ}qQ>J
-41667 nr -160 Mmdb ‘| amoJOZH$Vm Am¡a H$m°bmoZmBOoeZ ‘| O¢Wmo‘moZmg Amo[aOr nrdr AmoamOo Ho$ ZE Amg§OZ H$s -147180

ŷ{‘H$m g‘PZm
-1021767 nr -162 ‘mBH$mo~¡³Q>r[a¶‘ Q²>¶y~aHw$bmo{gg AZwboIZ Ho$ g§X‘H$m| H$m bmjUrH$aU Am¡a {S>OmBZ > -464167

678659 nr -163 J«m‘ F$UmË‘H$ ~¡³Q>r[a¶b amoJmUwAm| ‘| EM-EZEg n[adma Ho$ àmoQ>rZm| Ho$ ZE H$m¶© g‘PZm& 1530338.17
-29200 nr -164 H¢$ga amoYr EO|Q>m| Ho$ ê$n ‘| ZE {gaQw>BZ g§X‘H$m| H$s ImoO Ho$ {bE B©ñQ> AmYm[aV N>mZ~rZ -29200

1567830 nr -165 aoe‘ H$sQ>m| ‘| à{Vajr àË¶wÎma OrZm| H$s nhMmZ Am¡a H$m¶m©Ë‘H$ bjUrH$aU& 862906
35696 nr -166 nhbo hr ewê$ hmoZo dmbo ñnmoao{S>H$ ‘bme¶ Ho$ H¢$ga ‘| Q´>m§{gH«$ßQ>mo‘ do[aE§Q> H$m AZwH«$‘U {díbofU& -368609

569787 nr -167 g|Q´>mo‘r¶am| Ho$ E{nOoZo{Q>H$ {d{ZX}e ‘| E‘EbEb H$m°åßbo³g H$s ̂ y{‘H$m H$mo ñnîQ> H$aZm& 780652
0 nr -168 Ý¶yamoñnmoam ‘| gr{‘V OrZ - Zm{^H$ Ho$ {bE EH$ ImoO& -161318

16915 nr -169 amîQ´>r¶ narjm ~moS>© EOr EgOrEMAma, EZAmB©~rE‘Or Am¡a grS>rE’$S>r Ho$ gmW gh¶moJ ‘| O¡d àm¡Úmo{JH$s -332017
{d^mJ ×mam ‘o{S>H$b OoZo{Q>³g ‘| 3 df© Ho$ S>rEZ~r H$m¶©H«$‘ H$m H$m¶m©Ýd¶Z&

-687887 nr -17 “B©Zmo{gQ>m°b -’$m°ñ’o$Q> g¨íbofU na AÜ``Z - ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg EM37 Amadr go EH$ ZdrZ -687887
E§OmB‘” AmB©E‘Q>rB©grEM, MÊS>rJ‹T> go ~Xbr

 -659867 nr -170 ‘{hbm d¡km{ZH$ ¶moOZm “Q´>m§g{H«$ßQ>mo‘ do[aE§Q> H$m Cn¶moJ H$aVo hþE ñnmoao{S>H$ ‘bme¶ Ho$ H¢$ga Ho$ amo{J¶m| Ho$ -383863
n[a^m{fV Cn-goQ> ‘| A{d{Z¶{‘V ‘mBH«$mo AmaEZE H$s nhMmZ Am¡a M[aÌ”

 211423 nr -171 H¢${S>S>m ½bo~«oQ>m H$s amoJOZH$Vm ‘| nw{Q>H$m H$s ‘Ü¶ñWVm go n[adhZ Am¡a H«$mo‘o{Q>Z nwZ©{Z‘m©U H$s ̂ y{‘H$m -1237535
 111850 nr -172 ñnmoao{S>H$ ‘bme¶ H$m AmU{dH$ bjU dU©Z 40020
 487953 nr -173 bmBgmogmo‘b ̂ §S>maU {dH$mam| H$s AmU{dH$ AmZwdm§{eH$ {díbofU Ho$ {bE EH$ AJbr nrT>r Ho$ AZwH«$‘U 1672130

ÑpîQ>H$moU Ho$ {dH$mg Am¡a AZwà¶moJ
 520542 nr -174 nhbo hr ewê$ hmoZo dmbo ñnmoao{S>H$ ‘bme¶ Ho$ H¢$ga ‘| J¡a {d{hV S>ãë¶y EZ Q>r Ho$ g§Ho$V EH$ à‘wI H$maH$ h¡ 209406

 -1432672 nr -175 “^maV ‘| Z¡Xm{ZH$ O¡d amgm¶{ZH$ Am¡a AmU{dH$ {deofVm bmBgmogmo‘b Ho$ ̂ §S>maU Ho$ {dH$mam| H$m ~hþ H|$Ð -121669
gh¶moJr AÜ¶¶Z - bmBgmo‘b ̂ §S>maU {dH$ma ‘| AZwg§YmZ H$s nhb”

 200103 nr -176 “A§VaamîQ´>r¶ na‘mUw COm© EO|gr 208017
-197394 nr -177 “^maV ‘| H$mbmOma Ho$ àgmaU Ho$ g¨~§Y ‘| âbo~moQ>mo‘g AO}Q>mBng H$s O{Q>b àOm{V`m| Ho$ ê$nmË‘H$ Am¡a -119970

 AmpÊdH$ dJuH$aU”
0 nr -178 “[agoßQ>a -2 O¡go Q>mob Ho$ ‘mÜ`‘ go A§Va {g¾b H$mo g‘PZm : EH$ àmo{Q>Amo{‘Šg Ñ{ï>H$moU” 184199

-50000 nr -179 “hr‘mo½bmo{~Z Amon{Wg H$s AmpÊdH$ Am¡a àgd nyd© {ZXmZ Ho$ {bE JwUdÎmm AmœmgZ H$m`©H«$‘ 50000
-274286 nr -18 “‘bo[a`m naOrdr Ho$ EBW«mogmBQ> ~§YZ na J«mhr ~§YZ ñWb H$m à{V{MÌU” -274286
117886 nr -180 “E{e`m ‘| ~m°å~rH$moB{S>`m aoe‘ H$sQ>m| Ho$ ~rM AmZwd§{eH$ {d{dYVm na gh`moJmË‘H$ AÜ``Z 63384

1744000 nr -181 “Q´m§gOo{ZH$ ~rE‘EZnrdr à{VamoYr aoe‘H$sQ> Cn ôXm| H$s {d{Z`m‘H$ ‘§Oyar Ho$ {bE CZH$s à^mdH$m[aVm Am¡a 1223096
  CËnÞ S>oQ>m H$mo ñWm{nV H$aZo Ho$ {bE ~hþ ñWmZr` joÌ narjU H$m g¨MmbZ”

{nN>bo df© n[a. g¨.                                                           {ddaU Mmby df©

 S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð, h¡Xam~mX
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE {d{^Þ {ZYm©[aV / C{Ôï> {Z{Y`m| Ho$

g‘mnZ eof Ho$ {ddaU (g¨X ©̂ gyMr - 3)
 g§b¾H$-&  (am{e é. ‘|)
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-277500 nr -182 “am‘mqbJmñdm‘r AÜ`oVmd¥{Îm” 533274
0 nr -183 “{dQ>m{‘Z ~r12 H$s H$‘r H$s àMbZ Am¡a ^{dî`dm{U`m§ : H$‘ {dQ>m{‘Z ~r12 Ho$ ñVa Ho$ {bE -1091800

AmZwdm§{eH$ g¨K - ~hþ H|$Ð ApIb ̂ maVr` AÜ``Z”
957742 nr -184 “noßQ>mBS> H$mo g‘PZo Ho$ {bE H$åß ỳQ>oeZb Ñ{ï>H$moU - àmoQ>rZ nañna {H«$`m ‘| H$mo{eH$m ‘| {Z`m‘H$ H$m ©̀ H$mo 123065

  em{‘b H$aZm”
1632207 nr -185 “‘mBH«$mo{~`b gopßgg Ho$ {bE {M{H$Ëgm Ho$ ê$n ‘| ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg àmoQ>rZ nrnrB© 18 1271410

  EZHo$ßgwboQ>oS> ZoZmo H$Um| H$s j‘Vm H$s Om§M H$aZm”
2410000 nr -186 “AmaEMAmo-{Z^©a à{VboIZ g‘m{á Am¡a AÝ` O¡{dH$ à{H«$`mAm| Ho$ ~rM BZ {ddmo nañna dmVm©” 449029
1368000 nr -187 “O¢Wo‘moZmg àgmaU g¨Ho$V H$maH$ (S>rEgE’$) go nm¡Ym| ‘| ghO à{Vajm H$s àoaU Ho$ V§Ì H$mo g‘PZm” 1282677
1450000 nr -188 “~m¡{ÕH$ {dH$bm§JVm Ho$ {bE ZE OrZm| H$s nhMmZ” 832894

16858467 nr -189 “H¢${S>S>m ½bm~«oQ>m ‘| ½bm`H$mo{gb ’$moñ’o${Q>S>m`{bZmo{gQ>mob go Ow‹S>o ñnaQ>b àmo{Q>`mo{gg H$s {deofVm : 17423746
  amoJOZH$Vm ‘| ̂ y{‘H$m”

1100000 nr -190 “~¡ŠQ>r[a`b à{VboIZ ‘erZar Ho$ ZE H$maH$m| / {Z`m‘H$m| Ho$ òmoV Ho$ {bE ‘mBH$mo~¡ŠQ>rb[a`mo’o$O H$s ImoO” 245026
0 nr -191 “‘mZd ’«§${Q>`a gmB§g àmoJ«m‘ [agM© AZwXmZ - nm°br’$moñ’o$Q> Ho$ agm`Z {dkmZ Am¡a Ord {dkmZ Ho$ à{V EH 5718535

 ì`mnH$ Ñ{ï>H$moU: ̂ ybm hþAm ~m`monm°{b‘a”
0 nr -192 “~¡ŠQ>r[a`b Q´m§g{H«$ßeZ Q>{‘©ZoQ>a amo, EH$ e{º$embr Xdm bú` Ho$ {bE noßQ>mBS> BZ{h{~Q>a H$m {S>OmBZ” 458917
0 nr -193 “‘mZd dmB©Š ỳB12 {hQ>oamoH«$mo‘o{Q>H$ ãbm°H$ ‘| nwéf ~m§PnZ ‘mH©$am| Ho$ {bE Om§M” 1001347
0 nr -194 “amoJOZH$ ̀ rñQ>H$ H¢${S>S>m ½bmo~«mQ>m ‘| V§Ì Am¡a bmoho Ho$ n[adhZ Ho$ {d{Z`‘Z” 210034
0 nr -195 “B©EgEQ>r -6 Ho$ AmU{dH$ Am¡a O¡d ̂ m¡{VH$s bmjUrH$aU : 2 E‘ H$m°åßboŠg Am¡a B§Q´mgoë`wba bmohm gm§ÐVm 872204

Am¡a ‘¡H«$mo’o$O E§Q>r-‘mBH$mo~¡ŠQ>r[a`b B’o$ŠQ>a à{V{H«$`mAm| na BgH$m à^md”
0 nr -196 “AnZo VoOr go {ZXmZ Ho$ {bE EH$ AmemOZH$, ZdmMma Am¡a EH$sH¥$V Ñ{ï>H$moU Ho$ ê$n ‘| J¡a-g¨Mmar amoJm| 1164020.7

Ho$ dmbQ>mo‘ H$s ImoO H$aZm”
0 nr -197 “amï´>r` nmoñQ> S>m°ŠQ>ab AÜ`oAmVmd¥{Îm” 583730
0 nr -198 “‘mZd AmZwd§{eH$ {dH$mam| ‘| ZE OrZm| Ho$ bmjUrH$aU Ho$ {bE g¨nyU© OrZmo‘ Am¡a S>r Zmodmo g¨Vw{bV 2493600

H«$mo‘mogmo‘b nwZì ©̀dñWm”
0 nr -199 “’$m°ñ’o$Q²g Ûmam {Z §̀{ÌV gobwba à{H«$`mAm| Am¡a ‘mJm] H$s Om§M H$aZm” 4013536

-1888111 nr -20 “g¨H«$m‘H$ amoJm| Ed§ V§{ÌH$s` Aì`dñWmAm| na OrZmo{‘H$s` gyú‘ gmaUr AZwg¨YmZ Ed§ {dH$mg H$m`©H«$‘” -1888111
0 nr -200 “EAmaAmB©S>r1E Am¡a EAmaAmB©S>r1~r Ho$ AbJ-AbJ H$m`m] H$s {deofVm: ‘mZd EgS>ã`ym   AmB© / 1806199

EgEZE’ H«$mo‘o{Q>H$ [a‘m°S>qbJ H$m°åßboŠg Ho$ Xmo d¡H$pënH$ S>rEZE ~mÜ`H$mar KQ>H$ ”
0 nr -201 “‘mBQ>mo{gg ‘| E‘EbEb Ho$ H$m`m] H$mo n[a^m{fV H$aZm” 1241000
0 nr -202 “gmBQ>moH$mBZo{gg H$s à{H«$`m ‘| E‘EbEb H$m°åßboŠg H$s ̂ y{‘H$m H$mo g‘PZm” 603000
0 nr -203 “S>rEZE à{VH¥${V Ho$ {Z`‘Z ‘| {dI§S>Z ̀ rñQ>m {gQw>©BZ n[adma {hñQ>moZ {S>goQ>rboµO EMEgQ>r 4 H$m EH$ 1186706

g¨^m{dV ZE H$m`© H$s Om§M”
-34495 nr -23 OrE‘Amo'Eg Ho$ g¨gyMZ Ho$ {bE nrgrAma AmYm[aV Am‘mnZm| H$m {dH$mg” -34495

-529111 nr -25 “‘mZd à{Vajm - A^md {dfmUw Q>mBn - 2 (EMAmB©dr-2) {dfmUwO àmoQ>rZ EŠg (drnrEŠg) Ho$ -529111
àH$m`m©Ë‘H$ AÜ``Z”

-79533 nr -26 “Ego[a{e`m H$mobmB© H$s {d^m{OV Zht hmoZo dmbr H$mo{eH$mAm| ‘| CËn[adV©Zm| H$m nm`m OmZm” -79533
-37624 nr -28 “Q´mÝgOo{ZH$ aoe‘H$sQ>m| ‘| ~oHw$bmo{dfmUw à{VamoYH$Vm” -37624

-310302 nr -29 “CÝZV Z¡Xm{ZH$s Ed§ AmU{dH$ S>rEZE q’$JaqàqQ>J VH$ZrH$m| Ûmam AñnVmb {ZJamZr àUmbr H$m {dH$mg” -310302
-234000 nr -33 “{H«$ßQ>moñnmoar{S>`‘ - EH$ Am§Ì àmoQ>moOyZ naOrd H$m AmU{dH$ Ed§ ‘hm‘mar {dkmZ g¨~§Yr A{^bjUZ” -234000

26334 nr -34 “bo{nS>moßQ>oamZ - aoe‘ H$sQ>m| go {d{eîQ> à{Vajm àmoQ>rZ H$m AmU{dH$ {díbofU” 26334
-283883 nr -35 “aoe‘ H$sQ>, ~m°på~Šg ‘moar, Ho$ OoS>-JwUgyÌ g¨~Õ OrZm| H$s nhMmZ, A{^bjUZ Am¡a ̂ m¡{VH$ ‘mZ{MÌU” -283883
2073896 nr -36 “~¡ŠQ>r[a`mo amoS>mopñnZ Ed§ AmZwd§{eH$ én go ê$nm§{H$V g‘Y{‘©̀ m| H$m Cn`moJ H$aHo$ H¥${Ì‘ ZoÌnQ>b H$m {dH$mg” 2073896

-4058 nr -40 “Q>çy~aHw$bmo{gg amoYr à{Vajm {M{H$Ëgm ‘| g¨̂ mì` à{Vajm ghm`H$ Ho$ ê$n ‘| à{VAm°ŠgrH$maH$” -4058
1873605 nr -41 “aoe‘ H$sQ>m| ‘| ì §̀{OV AZwH«$‘m| H$m {Z‘m©U, A{^bjUZ Ed§ {díbofU” 187360
-457538 nr -44 “XrK© ñWm`r EM~rdr g̈H«$‘U ̀ wŠV ̀ H¥$ËH$mo{eH$s` H$m{g©Zmo‘g Ho$ dY©Z ‘| AmaEEg Ed§ EZAmo/AmB©EZAmoEg -457538

g¨Ho$VZ H$s ̂ y{‘H$m H$mo g‘PZm”
-1586965 nr -47 S>rAmaS>rAmo H$m ©̀H«$‘ Ho$ {bE AZwg¨YmZ Ed§ à{ejU -1586965

151826 nr -48 “`H¥$V amoJm| H$s {M{H$Ëgm ‘| Cn`moJ Ho$ {bE ‘mZd ̀ H¥$V ‘yb H$mo{eH$mAm| H$m AmU{dH$ A{^bjUZ” 151826
1041952 nr -49E A§VaamîQ´r` na‘mUw D$Om© (AmB©EB©E) 1041952
-284065 nr -51 “ñVZ H¢$ga goëbrZ E‘grE’$-7 ‘| S>moŠgmoê$~r{gZ à{VamoYH$Vm H$s {H«$`m{d{Y H$mo g‘PZm” -284065

-1231118 nr -52 “EMAmB©dr-1 drnrAma H$m Ý ỳpŠbAmo H$mo{eH$mÐì`r n[adhZ” -1231118
-37877 nr -54 “Ý`yŠbrH$ Aåb àdY©Z VH$ZrH$m| H$m Cn`moJ H$aHo$ Z¡Xm{ZH$ Z‘yZm| ‘| ‘mBH$mo~¡ŠQ>r[a`‘ boào H$s OrdZj‘Vm -37877

Am¡a n`m©daU ‘| CgH$s CnpñW{V H$s g¨^mdZm na AÜ``Z”
224 nr -55 “aoe‘ H$sQ>, ~m°på~Šg ‘moar ‘| ~mHw$bmo{dfmUw à{VamoYH$Vm Ho$ {bE S>rEZE {MõZH$m| H$s nhMmZ” 224

{nN>bo df©   n[a.g¨.                            {ddaU Mmby df©

 S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð, h¡Xam~mX
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE {d{^Þ {ZYm©[aV / C{Ôï> {Z{Y`m| Ho$

g‘mnZ eof Ho$ {ddaU (g¨X ©̂ gyMr - 3)
 g§b¾H$-&  (am{e é. ‘|)
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-1231164 nr -56 “OrdmUw ‘| AZwboIZ - à{VH¥${V AÝ`moÝ`{H«$`m Am¡a à{V~b AZwHy$bZ H$s AmZwd§{eH$s” -1231164
-2215024 nr -59 “‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg H$s O¡{dH$s g‘PZo hoVw EH$ EH$sH¥$V {d{Y : AmZwd§{eH$, O¡dagm`{ZH$,

à{VajmË‘H$ Ed§ g¨aMZmË‘H$ {díbofU” -2215024
482124 nr -60 “^maV ‘| ì`mßV AmZwd§{eH$ Aì`dñWmAm| H$m amîQ´r` S>oQ>m~og : {dH$mg, {ZamoJrH$aU Ed§ godmE§” 482124

-280000 nr -61 “Wm`moaoS>m°pŠgZ/Wm`moaoS>m°ŠgrZ [aS>ŠQ>og Am¡a Ý`ypŠbAm°BS> àmoQ>rZ EM-EZEg ‘| XmofnyU© Ee[a{e`m H$mobmB© ‘| -280000
nmoQ>¡{e`‘ Ho$ KmVH$ g¨M`Z Ho$ ZdrZ g‘bjUr H$m gyú‘ narjU”

-278928 nr -62 “AZwboIZ Ed§ H|$ÐH$s` n[adhZ ‘| B§Q>oJ«og H$s ̂ y{‘H$m  EMAmB©dr-1 amoJOZZ : {dfmUw g̈~§Yr OrZmo‘ Ho$ à{Vbmo‘” -278928
-773874 nr -63 “grS>rE’$S>r ‘| O¡dgyMZm {dkmZ gw{dYm ‘| {dÚ‘mZ A{^H$bZ Adg¨aMZm H$m CÝZ`Z” -773874

-158 nr -64 M‘© Ho$ {bE O¡dàm¡Úmo{JH$s : ñdÀN> g¨gmYZ H$s {Xem ‘| MaU -II -158
-582647 nr -65 “OR>a amoJmUw ho{bH$mo~¡ŠQ>a nmBamo{b Ho$ JwUgyÌr ßbmpñQ>H$Vm joÌ H$m AmU{dH$, AmZwd§{eH$ Ed§ àH$m`m©Ë‘H$ -582647

 {díbofU”
22811205 nr -65E “~mg‘Vr S>rEZE {díbofU Ho$ {bE EnrS>m-grS>rE’$S>r H|$Ð” 23733305

-681246 nr -66 “‘mZd E{nOrZmo‘ {dMbZ : JwUgyÌ 18 Am¡a dmB©, Am¡a Hw$N>  hm°Šg ‘|, BÝgw{bZ g¨Ho$VZ Ed§ H«$mo‘¡{Q>Z -681246
nwZ:àmoJ«m‘Z OrZm| ‘| grnrOr AmBbÝS> ‘o{WbrH$aU H$m {díbofU”

-113545 nr -67 “gmaUr - AmYm[aV grOrEM Ed§ OrZ ì`§OZ gyú‘ga{U`m| Ho$ g¨`moOZ H$m BñVo‘mb H$aHo$ ZdrZ J«{gH$m -113545
eëH$s H$mo{eH$m H$m{g©Zmo‘m (B©Eggrgr) OrZm| H$s nhMmZ”

-59874 nr -68 “J«{gH$m H¢$ga H$s nyd© - H¢$gar XemE§ hmoZo dmbo CÀM OmopI‘ ì`{º$`m| H$s nhMmZ” -59874
-21336 nr -70 Am§Y« àXoe go nm[adm[aH$ A{Vd¥{Õ H$m{S>©Amo‘m`mon¡Wr (E’$EMgr) amo{J`m| ‘| ~r‘mar n¡Xm H$aZo dmbo -21336

CËn[adV©Zm| H$s nhMmZ
-1421653 nr -72 B§gw{bZ à{V{H«$`m erb OrZm| Ho$ nmg J¡a H$moqS>J S>rEZE Ho$ A{V gyú‘ A§Va -1421653

-857136 nr -73 ZdrZ ñWmZrH¥$V grnrdmB© g¨»`m n[adV©Zm| Ho$ A§Xa pñWV A½Ý`me`r H¢$ga OrZm| H$s nhMmZ Am¡a A{^bjUZ -857136
-10840 nr -75 BÊS>g -II qgH«$moQ´m°Z òmoV na ~¥hVAmpÊdH$ {H«$ñQ>{bH$s ~r‘bmBZ  Ho$ {bE ê$naoIm V¡`ma H$aZm& -10840
-50234 nr -76 “H|$ÐH$s` H$maH$ - EnrnrE~r Eë’$m Ho$ {deof g¨X ©̂ ‘| ~më`mdñWm ñdbrZVm ‘| AmU{dH$ {MõZH$m| H$m EH$ -50234

AÜ``Z”
124277 nr -77 EgEM3 ~§YZ S>mo‘oZ Ho$ ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg nrB©/nrnrB© àmoQ>rZm| H$m àH$m`m©Ë‘H$ A{^bjUZ : 124277

~¥hV^jH$mUw àH$m`m] H$mo ‘m°Sw>boQ> H$aZo ‘| CZH$s ̂ y{‘H$m H$mo g‘PZm&
1304 nr -78 “H$m ©̀~b - OÝ‘OmV hmBnaWm°̀ am°̀ {S>µO‘ Ed§ OÝ‘OmV EŚrZb hmBnaßb¡{gg Ho$ {bE AmB©E‘S>r ZdOmV N>mZ~rZ : 1304

EH$ ~hþH|${ÐH$ AÜ``Z”
-105086 nr -79 “emo{WO AZw{H«$`mE§ àd¥Îm H$aZo Am¡a CgHo$ {Z`‘Z ‘| EOrB© àmoQ>rZm|  H$s ̂ y{‘H$m H$mo g‘PZm” -105086
-608222 nr -80 S>rEZE - AmYm[aV {MõZH$m| H$m BñVo‘mb H$aHo$ AmZwd§{eH$ Vm¡a na ê$nm§V[aV ImÚ nXmWm] Ho$ g¨gyMZ Ho$ -608222

{bE {ZX}enaH$ godm H|$Ð
143470 nr -81 H$mo{eH$s` ZoQ>dH$m] H$m nwZ{Z‘m©U H$aZm : Xmo - KQ>H$ {Z`m‘H$ àUm{b`m§ 143470

2620 nr -81E “S>m°. Oo Jm¡are§H$a H$mo Oo gr ~mog AÜ`oVmd¥{Îm àXmZ H$aZo Ho$ {bE {dÎmr` ghm`Vm” 850453
-369021 nr -82 H¢${S>S>m ½b¡~aoQ>m - ~¥hV^jH$mUw H$m àH$m`m©Ë‘H$ OrZmo{‘H$ {díbofU -369021

-1155594 nr -83 àmoH¡$[a`mo{Q>H$ AZwboIZ g‘mnZ H$maH$, AmaEMAmo : H$ma©dmB© H$s {H«$`m{d{Y Am¡a O¡{dH$s -1155594
-1150 nr -84 d¡ŠgrZ à^m{dH$Vm narjUm| Ho$ {bE V¡`m[a`m§ H$aZm : AmYma - aoIm ‘hm‘mar {dkmZ, -1150

~ohVa Z¡Xm{ZH$s, gwajm Ho$ {MõZH$ Am¡a MaU I/II narjU
-106479 nr -84E ‘mZd nhMmZ à{H«$`m Ho$ ~Mmd Ho$ {bE ‘mZd níMOmV 5-‘o{WbgmBQ>mo{gZ Ho$ à{V {ZXo{eV à{Va{j`m| H$m -106479

BñVo‘mb H$aHo$ S>rEZE {‘lU go ‘mZd S>rEZE H$m g‘¥{ÕH$aU CgHo$ ~mX g¨nyU© OrZmo‘ àdY©Z
-1118755 nr -85 ‘mBH$mo~¡ŠQ>r[a`m ‘| AmB©S>rB©Ama g¨~Õ OrZ {Z`m‘H$ ZoQ>dH©$ -1118755

-65698 nr -87 dÝ` aoe‘ H$s‹S>m| H$s VwbZmË‘H$ OrZmo{‘H$s -65698
-636286 nr -90 H¢${S>S>m ½b¡~aoQ>m H$s amoJOZZ O¡{dH$s ‘| ̀ mn{gÝg H$s ̂ y{‘H$m -636286

-1098900 nr -91 S>rE‘E‘Q>r 3 Eb : H¢$ga Ho$ gmW níMOmV ghg¨~§Y -1098900
268823 nr -92 ñdU©O`§Vr AÜ`oVmd¥{Îm : AZwboIZ à{V - g‘mnH$m| H$s A{^H$ënZm V¡`ma H$aZm : OrZ ì`§OZ Ho$ ZE 268823

g¨X‘H$m| H$mo V¡`ma H$aZo Ho$ {bE EH$ ZdrZ nÕ{V
-611833 nr-93/E1 Q>çy~aHw$bmo{gg Ho$ à{V A§V:jonm| na CÔo{eV ~hþ{df`r nÕ{V`m| na dMw©Ab CËH¥$îQ>Vm H|$Ð -611833

-3038491 nr-93/E2 ‘mBH$mo~¡³Q>r[a¶‘Q>çy~aHw$bmo{gg Ho$ à{V A§V:jonm| na CÔo{eV ~hþ{df`r nÕ{V`m| na dMw©Ab CËH¥$îQ>Vm H|$Ð -3228626
483835 nr-93~r2(ii)à~b {damoYr Vno{XH$ {M{H$Ëgm {dkmZ Ho$ ê$n ‘| ~r 2 E‘ A§V:{H«$¶m Am¡a nrnrB© 18-Q>rEbAma2 A§V:{H«$¶m: 837745

noßQ>mBS²>g Ho$ ‘yë¶m§H$Z / N>moQ>o AUwAm| B©EgEQ>r - 6 H$mo bú¶ ~ZmZm&
-276552 nr -97 B©Zmo{gQ>m°b nmBamo’$m°ñ’o$Q>m| Ho$ Ûmam goarZ nmBamo’$m°ñ’$mo[abrH$aU H$m àmo{Q>Amo‘-dma {díbofU -276552
-236042 nr -98 O¡ÝWmo‘moZg CJ«Vm ‘| {dgaUerb g̈Ho$VZ KQ>H$ (S>rEgE’$) Ûmam ì`d{hV H$mo{eH$m - H$mo{eH$m g̈Ho$VZ H$s ̂ y{‘H$m -236042
-567516 nr -99 ỳH¡$[a`moQ>r H$mo{eH$m d¥{Õ, àMwamoØdZ Ed§ amB~mogmo‘ O¡d CËn{Îm ‘| B©Zmo{gQ>m°b nmBamo’$m°ñ’o$Q>m| H$s ̂ y{‘H$m -567516

-18029486.64            5912596.23

{nN>bo df© n[a. g¨.                                                           {ddaU Mmby df©

                      S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð, h¡Xam~mX
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE {d{^Þ {ZYm©[aV / C{Ôï> {Z{Y`m| Ho$

g‘mnZ eof Ho$ {ddaU (g¨X ©̂ gyMr - 3)
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11713327 grAmoB©-I aoe‘H$sQ>m| H$s AmZwd§{eH$s Ed§ OrZmo{‘H$s Ho$ {bE CËH¥$îQ>Vm H|$Ð 11713327
12450437 grAmoB©-II gyú‘Ordr O¡{dH$s Ho$ {bE S>r~rQ>r CËH¥$îQ>Vm H|$Ð µµ 12450437

600000 nr-03 “aoe‘H$sQ>, ~m°på~Šg ‘moar ‘| amoJUw à{VamoYH$Vm H$m Q´mÝgOoZo{gg Ed§ AmZwd§{eH$ AmYma” 600000
 329289 nr-07 “‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg Ho$ AÀN>o go A{^bj{UV Z¡Xm{ZH$ Z‘yZm| Ed§ à^oXm| H$m g¨J«hU Am¡a Am¡fY

à{VamoYH$ à^oXm| Ho$ g¨gyMZ Ho$ {bE AmU{dH$ VH$ZrH$m| H$m {dH$mg ~hþH|${ÐV n[a`moOZm” 329289
588400  nr -09 “àgwßV E‘, Q>çy~aHw$bmo{gg - na EZE‘AmB©Q>rEbAmB© n[a`moOZm : ZE bú`, Am¡fY {ZH$mgr àUm{b`m§,

O¡dd¥{ÕH$maH$ Ed§ amoJ {M{H$Ëgm” 588400
47400 nr -10 “~mHw$bmo{dfmUw nm°brho{S´Z OrZ dY©H$ go AZwboIZ Ho$ A{V g{H«$`U ‘| An ñQ´r‘ AZwH«$‘ VËdm| H$s ̂ y{‘H$m” 47400
17784 nr -100 Q>r-H$mo{eH$m à{Vajm AZw{H«$`m na A{^{H«$`merb Am°ŠgrOZ H$m à^md : Q>çy~aHw$bmo{gg Ho$ Xm¡amZ

à{Vajm{ZamoY H$s AmU{dH$ {H«$`m{d{Y H$mo g‘PZo Ho$ {bE EH$ nÕ{V  - amîQ´r` Ord{dkmZ nwañH$ma 17784
14378004 nr -101 H$mo{eH$m eara{H«$`m{dkmZ ‘| B©Zmo{gQ>m°b nmBamo’$m°ñ’o$Q>m| H$s ̂ y{‘H$m : àmoQ>rZ ’$m°ñ’$mo[abrH$aU Ho$ O¡damgm`{ZH $

‘hËd H$m narjU H$aZm - d[aîR> AÜ`oVmd¥{Îm 14378004
698550 nr-102 Q>rEM1/Q>rEM 2 à{Vajm ‘m°Sw>ba Ho$ ê$n ‘| ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg hrQ> em°H$ àmoQ>rZ 60 H$s ̂ y{‘H$m

H$mo g‘PZm 698550
1000000 nr -107 AmB©dm`~rE n[a`moOZm - nmXn ajm AZw{H«$`m ‘| OrdmpÊdH$ H$mo{eH$m - H$mo{eH$m g¨Ho$VZ AUwAm| H$s

{H«$`m{d{Y Ed§ ̂ y{‘H$m 1000000
3711105 nr -109 gwB§J àmo{Q>`mo{‘Šg AmYm[aV nÕ{V go nrAmB©3-H$mBZog/EHo$Q>r n¡Wdo H$m AmU{dH$ gyú‘ narjU :

ZdrZ g¨^mì` A~w©XOrZm| Am¡a A~w©X {ZamoYH$m| H$s nhMmZ H$aZo hoVw EH$ AÜ``Z 3911516
206800 nr -111 am‘qbJñdm‘r AÜ òVmd¥{Îm - ‘ÀN>a ‘| AZZwVaUVm {H«$̀ m{d{Y : OrZmo{‘H$ n¡‘mZo na AmU{dH$ H$moS>m| H$mo gwbPmZm 206800
670095 nr -113 Or^ H$s eëH$m H$mo{eH$m H$m{g©Zmo‘m H$m Z¡Xm{ZH$ Am¡a AmU{dH$ AmZwd§{eH$ {díbofU 670095
475900 nr -114 H¡$ëgrZy[aZ - EZE’$EQ>r n¡Wdo Am¡a CgHo$ {Z`m‘H$ gwnaAm°ŠgmBS> {S>g‘wQ>og (EgAmoS>r) Ed§ AmagrEEZ1

(H¡$ëgrZy[aZ H$m aoJwba) S>mCZ qgS´mo‘ H$m ‘yë`m§H$Z H$aZm& 475900
4580214 nr -115 amîQ´r` new O¡dàm¡Úmo{JH$s g¨ñWmZ H$s ñWmnZm 4580214

800000 nr -116 S>r~rQ>r-BpÊS>`m Ed§ EAmB©EgQ>r - OmnmZ : H$mo{eH$s` àMwamoXw^dZ Ed§ OrU©Vm Ho$ g¨~§Y ‘| AmaEEg,
{gaQw>BÝg Ed§ grEAmaE’$ H$s ÕÝÕ ̂ y{‘H$m H$mo {Z §̀{ÌV H$aZo dmbr AmU{dH$ {H«$`m{d{Y`m| H$mo g‘PZm :
H¢$ga amoJ {M{H$Ëgm {dH${gV H$aZo hoVw ZdrZ H$m`©Zr{V 800000

183443 nr-118 OrZ ì`§OZ S>oQ>m Am¡a AZwboIZ {Z`‘Z nydm©Zw‘mZm| Ho$ {díbofU Ho$ O[aE ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg ‘|
{Z`m‘H$ ZoQ>dH$m] H$m {Z‘m©U& (ê$gr ’$mCÊS>oeZ Ho$ gmW g‘Pm¡Vm kmnZ) 183443

529750 nr-12 ^maV ‘| E‘. Q>çy~aHw$bmo{gg Ho$ n¥WH$ {H$E JE amo{J`m| H$s AmU{dH$ AmZwd§{eH$s Am¡a àH$m`m©Ë‘H$ OrZmo{‘H$s 529750
12079632 nr -122 H|$Ðr` V§{ÌH$m V§Ì Ho$ nyd©dVu - níM Aj {ZYm©aU ‘| hm°Šg OrZm| H$s ̂ y{‘H$m H$mo g‘PZm& 13632420

1509561 nr -123 grS>rE’$S>r ‘| AmZwd§{eH$ {d{dYVm AÜ``Zm| na ‘¡Šg ßb¢H$ g‘yh H$s ñWmnZm 1674539
758900 nr -126 AmaEMAmo - Am{lV AZwboIZ g‘mnZ ‘erZar : H$ma©dmB© H$s {H«$`m{d{Y 758900

6776327 nr -127 H$mo{eH$m OrdZ Ed§ ‘aU ‘| ’$m°ñ’$moQ>ogm| Ho$ àH$m`m©Ë‘H$ ZoQ>dH©$ na gwì`dpñWV AÜ``Z 6776327
1770000 nr -128 EH$ AdgadmXr ‘mZd amoJmUw H¢${S>S>m ½b¡~aoQ>m ‘| Am`aZ AO©Z Ed§ Am`aZ g‘pñW{V H$s {H«$`m{d{Y 1770000
1334600 nr -13 “àUmbr~Õ Xmo OrZ Zm°H$AmCQ> nÕ{V Ûmam CÎma - OrZmo{‘H$s ̀ wJ ‘| OrZ àH$m`m] H$mo {Zê${nV H$aZo Ho$

{bE H$m`©H«$‘” 1334600
1008000 nr -130 aoe‘ H$sQ>m| ‘| qbJ JwUgyÌm| Am¡a qbJ {ZYm©aU H$aZo dmbo OrZm| H$m VwbZmË‘H$ AmZwd§{eH$ {díbofU 1008000
1054297 nr -133 S´mogmo{’$bm ‘obmZmoJoñQ>a ‘| H|$Ðr` V§{ÌH$m V§Ì A{^aMZ ‘| S>m°Šg OrZ {dH¥$V H$s ̂ y{‘H$m H$m narjU H$aZm& 1054297
5500000 nr -135 {gg Q>r~r : Q>r~r g¨H«$‘U ‘| nanmofr amoJmUw A§V:{H«$`m H$s A§VamH$mo{eH$s` J{VH$s H$mo ñnîQ> H$aZo hoVw EH$

ZoQ>dH©$ H$m ©̀H«$‘ 5500000
900000 nr -137 ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg Ho$ nrnrB© 18 àmoQ>rZ Ûmam àmoemo{WO AZw{H«$`mAm| Ho$ AYmo {Z`‘Z ‘|

em{‘b g¨Ho$VZ n¡WdoµO : amoJ {M{H$Ëgm Ho$ ê$n ‘| nrnrB© 18 H$m AZw‘mZ 900000
700000 nr -138 S>rEZE‘Q>r31 Am¡a OrZmo{‘H$ Bpåà§qQ>J H$m gh - ‘yë`m§H$Z 700000
500000 nr -139 nr53 pñW{V Ho$ g̈X ©̂ ‘| H$mo{eH$s` OrU©Vm Ho$ Xm¡amZ níMmV n[adV©Zm| Am¡a {gQw>©BZm| H$s ̂ y{‘H$m H$m ‘yë`m§H$Z H$aZm 500000

5163243 nr-14 “‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg H$s ~hþAm¡fY à{VamoYH$Vm Ho$ {bE CÎmaXm`r OrZm| H$s nhMmZ Ed§
{d ôXm| Ho$ à{VamoYr aoe‘ Ho$ H$s‹S>m| H$m {dH$mg” 5163243

500000 nr-140 “Amdí`H$ dm`ab OrZm| Ho$ Zm°H$S>mCZ AmYm[aV qgWo{Q>H$ E‘AmB© AmaEZE Ho$ ‘mÜ`‘ go ~¡Hw$bmo dm`ag §
A{^bjUZ Ho$ {bE VwbZmË‘H$ Am¡a àH$m`m©Ë‘H$ OrZmo{‘H$s nÕ{V`m§” 500000

650000 nr -142 B© 2 E’$ à{V{H«$`merb à‘moQ>am| ‘| EM 3 Ho $4 Q´mB‘o{WboeZ {MõZm| H$mo
{‘Q>mZo ‘| em{‘b EM 3 Ho $4 Q>rAmaAmB© {S>‘o{Wbog H$s nhMmZ H$aZm 650000

1868000 nr -145 EM 3 H o$4 EME‘Q>r n[adma Ûmam H$mo{eH$m MH«$ H$s àJ{V 1868000
1000000 nr -146 amB~mogmo‘b AmaEZE AZwboIZ ‘| E‘EbEb H$s ^y{‘H$m 1000000

469000 nr -149 H¢${S>S>m ½bo~«mQ>m Ho$ {dH¥${V Ord {dkmZ ‘| gy‘mò boeZ H$s ̂ y{‘H$m 469000
6000000 nr-15 “ho{bH$mo~oŠQ>a nmBbmoar OrZmo‘ H$m`©H«$‘ - OrZmo‘ AZwH«$‘UZ, àH$m`m©Ë‘H$ {díbofU Am¡a ̂ maVr` amo{J`m| go

àmßV à ôXm| H$s VwbZmË‘H$ OrZmo{‘H$s” 6000000
0 nr -152 qbJ {d{eï> ñnmBqgJ Ho$ d¡{œH$ Q´m§g{H«$ßQ>m|{‘Šg 17421

3000000 nr-153 ‘mZd H¢$ga dmobmQ>mo‘ Ho$ g‘wÀæY² Z Ho$ ‘mÜ`‘ go OëXr H¢$ga {ZXmZ Ho$ {bE EH$ AmH$f©H$ Am¡a AmemOZH$
H$m ©̀ Zr{V 3000000

132495 nr-154 VH©$g¨JV {S>OmBZ, Am°J}Zmo{Q>Z Am¡a Am°J}Zmo Am`aZ na AmYm[aV Am°J}Zmo‘oQ>{bH${damoYr ̀ m¡{JH$m| H$mo {dH${gV
H$aZo Ho$ {bE qgWo{Q>H$ H$m ©̀ Zr{V`m§ 132495

{nN>bo df© n[a.g¨.                                                              {ddaU Mmby df©

S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE AMb n[ag¨n{Îm`m|

H$s {Z{Yo$ (n[a`moOZm AZwXmZm| Ho$ n§OrH¥$V ^mJ) H$m {ddaU
 g§b¾H$-&&  (am{e é. ‘|)
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S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE AMb n[ag¨n{Îm`m|

H$s {Z{Yo$ (n[a`moOZm AZwXmZm| Ho$ n§OrH¥$V ^mJ) H$m {ddaU
 g§b¾H$-&&  (am{e é. ‘|)

-4634 nr-156 ‘mBH«$mo{~`b H$moa‘ g¨doXZ na b{jV  amoJ {Z`§ÌU ‘| nmXn amoJµOZµH$ Ho$ O|Wmo‘moZmg g‘yh go g¨Ho$VZ AUwAm|
‘| H$mo{eH$m go H$mo{eH$m H$s j‘Vm H$m àXe©Z H$aZo Ho$ {bE AZwà`moJ -4634

992265 nr -157 EH$ AdgadmXr ‘mZd H$dH$ amoJmUw H¢${S>S>m ìbm~«mQ>m ‘| Am¡f{Y à{VamoYH$Vm H$mo g‘PZm VWm ZB© H$dH$amoYr
Am¡f{Y¶m| H$s nhMmZ 992265

343121 nr -158 ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg H$s EH$ nrnrB© àmoQ>rZ Ûmam ‘oO~mZ à{Vajm à{V{H«$`m Ho$ ‘m°S>çyboeZ:
‘oO~mZ ‘| AnZr ̂ y{‘H$m H$mo g‘PZm - amoJOZH$Vm nañna 343121

1814901 nr-16 “àgwßV E‘. Q>çy~aHw$bmo{gg - na EZE‘AmB©Q>rEbAmB© n[a`moOZm : ZE bú`, Am¡fY {ZH$mgr àUm{b`m§,
O¡dd¥{ÕH$maH$ Ed§ amoJ {M{H$Ëgm” 1814901

160082 nr-165 aoe‘ H$sQ>m| ‘| à{Vajm à{V{H«$`m OrZm| H$s nhMmZ Am¡a H$m`m©Ë‘H$ {deofVmE§ 160082
2000000 nr-166 ewê$AmVr Am°ZgoQ> H$ht H$ht ‘m¡OyX ‘bme` Ho$ H¢$ga ‘| Q´m§g{H«$ßQ>mo‘ H$m AZwH«$‘U {dûcofU 2000000

560757 nr-167 g|Q´mo‘r`am| Ho$ E{nOoZo{Q>H$ {d{ZX}e ‘| E‘EbEb g¨Hw$b H$s ̂ y{‘H$m H$mo ñnï> H$aZm 560757
396000 nr-168 Ý`ybamoñnmo am ‘| gr{‘V OrZ - Zm{^H$ Ho$ {bE EH$ ImoO 396000
295560 nr-171 H¢${S>S>m ½bo~«oQ>m Ho$ {déb|g ‘| do{gH$b ‘Ü`ñWVm n[adhZ Am¡a H«$mo‘o{Q>Z [a‘m°S>qbJ H$s ̂ y{‘H$m 295560

1388150 nr-172 ewéAmVr H$ht H$ht ‘m¡OyX ‘bme` Ho$ H¢$ga Ho$ AmU{dH$ bmjUrH$aU 1500000
0 nr-184 gob ‘| {d{Z`m‘H$ KQ>ZmAm| ‘| em{‘b noßQ>mBS>-àmoQ>rZ B§Q>aoŠeZ H$mo g‘PZo Ho$ {bE H$åß ỳQ>oeZb Ñ{ï>H$moU 166729
0 nr-185 ‘mBH«$mo{~`b gopßgg Ho$ {bE {M{H$Ëgm Ho$ ê$n ‘| ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg àmoQ>rZ nrnrB©18

EZEH$mono{Q>H$b Z¡Zmonm{Q©>H$b H$s Om§M H$aZo H$s j‘Vm 84421
0 nr-186 amo-na {Z^©a à{VboIZ g‘m{á Am¡a AÝ` O¡{dH$ à{H«$`mAm| Ho$ ~rM BZ {ddmo H«$m°g-dmVm© 2180896
0 nr-189 H¢${S>S>m ½bm~«oQ>m ‘| ½bmBH$mo{gb’$m°ñ’o${Q>S>mB{bZmo{OQ>mob-qbŠS> EñnmQ>}~b àmoQ>r{µOO H$s {deofVm:

amoJOZH$Vm ‘| ̂ y{‘H$m 600000
0 nr-190 ~¡ŠQ>r[a`b Q´m§g{H«$ßeZ ‘erZar Ho$ ZE H$maH$m| / {d{Z`m‘H$m| Ho$ òmoV Ho$ {bE ‘mBH$mo~¡ŠQ>r[a`mo’o$O H$s

ImoO H$aZm 50000
0 nr-191 ‘mZd ’«§${Q>`a {dkmZ H$m`©H«$‘ AZwg¨YmZ AZwXmZ - nm°br’$moñ’o$Q> Ho$ agm`Z {dkmZ Am¡a Ord {dkmZ Ho$

à{V EH$ ì`mnH$ Ñ{ï>H$moU: ̂ ybm hþAm ~m`monm°{b‘a 39060
0 nr-192 ~¡ŠQ>r[a`b Q´m§g{H«$ßeZ Q>{‘©ZoQ>a amo, EH$ e{º$embr Xdm bú` Ho$ {bE noßQ>mBS> BZ{h{~Q>a H$m {S>OmBZ 2000000
0 nr-194 amoJOZH$ ̀ rñQ>Q> H¢${S>S>m ½bQ>~«mQ> ‘| V§Ì Am¡a bmoho Ho$ n[adhZ Ho$ {d{Z`‘Z 289966

244400 nr -17 “B©Zmo{gQ>m°b -’$m°ñ’o$Q> g¨íbofU na AÜ``Z - ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg EM37 Amadr go EH$ ZdrZ
E§OmB‘” AmB©E‘Q>rB©grEM, MÊS>rJ‹T> go ~Xbr 244400

344020 nr -18 “‘bo[a`m naOrdr Ho$ EBW«mogmBQ> ~§YZ na J«mhr ~§YZ ñWb H$m à{V{MÌU” 344020
7246511 nr-19 “aoe‘ H$sQ>, ~m°på~Šg ‘moar EH$sH¥$V AmaEnrS>r, AmaE’$Ebnr Am¡a ‘mBH«$mog¡{Q>bmBQ> qbHo$O ‘mZ{MÌ H$m

{Z‘m©U, Am¡a g‘bjUr` qbHo$O ‘mZ{MÌ Ho$ gmW CgH$m ghg¨~§Y” 7246511
27331134 nr -20 “g¨H«$m‘H$ amoJm| Ed§ V§{ÌH$s` Aì`dñWmAm| na OrZmo{‘H$s` gyú‘ gmaUr AZwg¨YmZ Ed§ {dH$mg H$m`©H«$‘” 27331134

5300000 nr-21 O¡dgyMZm {dkmZ Ho$ {bE ~hþ‘wIr, gwdmõm gm°âQ>do`a H$m {dH$mg 5300000
603747 nr -22 “ñdÀN>Va àg¨gmYZ H$s {Xem ‘| M‘‹S>o Ho$ {bE O¡d àm¡Úmo{JH$s” 603747
375999 nr -23 “OrE‘Amo'Eg Ho$ g¨gyMZ Ho$ {bE nrgrAma AmYm[aV Am‘mnZm| H$m {dH$mg” 375999

0 nr -24 “EH$ {Z{hV gw{dYm ‘| Eamogm°b MwZm¡Vr” na EH$ H|$Ðr¶ gw{dYm ñWm{nV H$aZm 0
600000 nr -25 “‘mZd à{Vajm - A^md {dfmUw Q>mBn - 2 (EMAmB©dr-2) {dfmUwO àmoQ>rZ EŠg (drnrEŠg) Ho$

àH$m`m©Ë‘H$ AÜ``Z” 600000
500000 nr -26 “Ego[a{e`m H$mobmB© H$s {d^m{OV Zht hmoZo dmbr H$mo{eH$mAm| ‘| CËn[adV©Zm| H$m nm`m OmZm” 500000
260367 nr -29 “CÝZV Z¡Xm{ZH$s Ed§ AmU{dH$ S>rEZE q’$JaqàqQ>J VH$ZrH$m| Ûmam AñnVmb {ZJamZr àUmbr H$m {dH$mg” 260367

3746538 nr -30 “B©. H$mobmB© ‘| AZwboIZ g‘mnZ Am¡a à{V g‘mnZ” 3746538
3131006  nr -31   ’o$’$‹S>m Q>mBn II CnH$bm H$mo{eH$mAm| ‘| Ho$-amg H$s ̂ y{‘H$m 3131006
4857938 nr -36 “~¡ŠQ>r[a`mo amoS>mopñnZ Ed§ AmZwd§{eH$ én go ê$nm§{H$V g‘Y{‘©̀ m| H$m Cn`moJ H$aHo$ H¥${Ì‘ ZoÌnQ>b H$m {dH$mg” 4857938

358470  nr -39  “‘oH«$mo’o$µO B’o$ŠQ>moa Ho$ gmW BÝQ>aoŠQ>d H$aVo hþE H$å`yQ>oeZb {dûcofU Ed§ H$m`m©Ë‘H$ M[aÌ {MÌU
- Enrgr H$m`© E‘. Q>çy~aHw$bmo{gg Ho$ noWmoOoZr{gg Ho$ AmpÊdH$ ‘yb H$mo AdJV H$aZo Ho$ {bE EH$ EàmoM'' 358470

49738  nr -40   “EÝQ>r Q>çy~aHw$bmo{gg Bå¶wZmo Woaonr ‘| nmoQ>opÝe`b Bå`wZmo - ES²Owd|Q> Ho$ ê$n ‘| EÝQ>r`moŠgrS>¡Ýg'' 49738
3894086  nr -41 “aoe‘ H$sQ>m| ‘| ì §̀{OV AZwH«$‘m| H$m {Z‘m©U, A{^bjUZ Ed§ {díbofU” 3894086
9500000  nr -42 “‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg Ho$ hrQ> em°H$ àmoQ>rZm| na g¨aMZmË‘H$ Ed§ àH$m`m©Ë‘H$ AÜ``Z” 9500000

11970000  nr -43 “àmoH¡$[a`moQ>m| ‘| AZwboIZ g‘mnZ H$s gm‘mÝ`rH¥$V {H«$`m{d{Y : gyú‘O¡{dH$ amoJmUwAm| Ho$ {bE {H«$`m{d{Y
AmYm[aV AZwboIZ g¨X‘H$m|  H$s ImoO” 11970000

3331377  nr -45 “n¡V¥H$ Ebrbm| H$m ̂ oX ~VmZo Ho$ {bE níMOmV N>mn Ho$ ê$n ‘| {deofrH¥$V H«$mo‘¡{Q>Z g¨aMZmE§” 3331377
416137  nr -46 “à{Vajm AZw{H«$`m na A{^{H«$`merb Am°ŠgrOZ àOm{V`m| (AmaAmoEg) H$m à^md : à{Vajm {ZamoY Am¡a

amoJOZZ ‘| àg¨{JH$Vm” 416137
377567  nr -47 S>rAmaS>rAmo H$m ©̀H«$‘ Ho$ {bE AZwg¨YmZ Ed§ à{ejU 377567

1413292  nr -48 “`H¥$V amoJm| H$s {M{H$Ëgm ‘| Cn`moJ Ho$ {bE ‘mZd ̀ H¥$V ‘yb H$mo{eH$mAm| H$m AmU{dH$ A{^bjUZ” 1413292
198095  nr -50 Am§Y« àXoe ‘| J«m‘rU g‘wXm¶ ‘| ~hþH$m¶©Zr{V¶m| ×mam J«rdm H¢$ga {ZdmaU” 198095
401738  nr -51 “ñVZ H¢$ga goëbrZ E‘grE’$-7 ‘| S>moŠgmoê$~r{gZ à{VamoYH$Vm H$s {H«$`m{d{Y H$mo g‘PZm” 401738

1359129  nr -52 “EMAmB©dr-1 drnrAma H$m Ý ỳpŠbAmo H$mo{eH$mÐì`r n[adhZ” 1359129
1114495 nr -53 “Am{UdH$ n[apñW{VH$s Ed§ àUmbr {dkmZ na gh¶moJmË‘H$ AZwg§YmZ n[a¶moOZm” 1114495
1163764  nr -56 “OrdmUw ‘| AZwboIZ - à{VH¥${V AÝ`moÝ`{H«$`m Am¡a à{V~b AZwHy$bZ H$s AmZwd§{eH$s” 1163764

{nN>bo df© n[a.g̈.                               {ddaU Mmby df©
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2131403 nr-57 ‘erZ A{YJ‘ Ed§ àm`mo{JH$ {d{Y`m| Ho$ g¨`moOZ Ho$ O[aE ~ohVZ OrZmo‘ ì`m»`m : Ho$g AÜ``Z Ho$ ê$n ‘|
ßb¡Á‘mo{S>`‘ ’¡$ëgrnoa‘ 2131403

63000 nr-58 “O¡dagm`Z {dkmZ ‘| BÊS>mo-‘bo{g`mB© gh`moJ : gm‘mÝ` {hV Ho$ S>oQ>m~ogm| Am¡a CnH$aUm| H$mo hmoñQ> H$aZo dmbo
do~-nmoQ>©b H$m {dH$mg Ed§ aIaImd” 63000

32974662  nr -59 “‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg H$s O¡{dH$s g‘PZo hoVw EH$ EH$sH¥$V {d{Y : AmZwd§{eH$, O¡dagm`{ZH$,
à{VajmË‘H$ Ed§ g¨aMZmË‘H$ {díbofU” 32974662

5720800  nr -60 “^maV ‘| ì`mßV AmZwd§{eH$ Aì`dñWmAm| H$m amîQ´r` S>oQ>m~og : {dH$mg, {ZamoJrH$aU Ed§ godmE§” 5720800
4308314  nr -62 “AZwboIZ Ed§ H|$ÐH$s` n[adhZ ‘| B§Q>oJ«og H$s ̂ y{‘H$m EMAmB©dr-1 amoJOZZ : {dfmUw g̈~§Yr OrZmo‘ Ho$ à{Vbmo‘” 4308314
9637574  nr -63 “grS>rE’$S>r ‘| O¡dgyMZm {dkmZ gw{dYm ‘| {dÚ‘mZ A{^H$bZ Adg¨aMZm H$m CÝZ`Z” 9637574

600585  nr -64 M‘© Ho$ {bE O¡dàm¡Úmo{JH$s : ñdÀN> g¨gmYZ H$s {Xem ‘| MaU -II 600585
260000  nr -65 “OR>a amoJmUw ho{bH$mo~¡ŠQ>a nmBamo{b Ho$ JwUgyÌr ßbmpñQ>H$Vm joÌ H$m AmU{dH$, AmZwd§{eH$ Ed§ àH$m`m©Ë‘H$

{díbofU” 260000
16924622   nr-65E “~mg‘Vr S>rEZE {díbofU Ho$ {bE EnrS>m-grS>rE’$S>r H|$Ð” 16924622

264430  nr -66 “‘mZd E{nOrZmo‘ {dMbZ : JwUgyÌ 18 Am¡a dmB©, Am¡a Hw$N> hm°Šg ‘|, BÝgw{bZ g¨Ho$VZ Ed§ H«$mo‘¡{Q>Z nwZ:
àmoJ«m‘Z OrZm| ‘ grnrOr AmBbÝS> ‘o{WbrH$aU H$m {díbofU” 264430

622747 nr -67 “gmaUr - AmYm[aV grOrEM Ed§ OrZ ì`§OZ gyú‘ga{U`m| Ho$ g¨`moOZ H$m BñVo‘mb H$aHo$ ZdrZ J«{gH$m
eëH$s H$mo{eH$m H$m{g©Zmo‘m (B©Eggrgr) OrZm| H$s nhMmZ” 622747

235593 nr-69 AmB© gr E‘ Ama nXW© ZB© `moOZm 'EM AmB© dr {dfmUw Q>mBn XrK© Q>{‘©Zb [anrQ> (EMAmB©dr-AmB©EbQ>rnr)
Ho$ g{H«$`U ‘| E‘ Q>çy~aHw$bmo{gg H$s nrB©/nrnrB© n[adma H$s ̂ y{‘H$m 235593

1012807  nr -70 Am§Y« àXoe go nm[adm[aH$ A{Vd¥{Õ H$m{S>©Amo‘m`mon¡Wr (E’$EMgr) amo{J`m| ‘| ~r‘mar n¡Xm H$aZo dmbo
CËn[adV©Zm| H$s nhMmZ 1012807

1573795  nr -71 D$VH$ gd§Y©Z Ûmam CJmE JE nm¡Ym| H$s AmZwd§{eH$ {ZîR>m narjU Ho$ {bE {ZX}enaH$ godm H|$Ð 1573795
45653  nr -72 B§gw{bZ à{V{H«$`m erb OrZm| Ho$ nmg J¡a H$moqS>J S>rEZE Ho$ A{V gyú‘ A§Va 45653

1000000  nr -74 H¥${f ‘| ‘yb^yV Ed§ gm‘[aH$ AZwg¨YmZ Ho$ {bE amîQ´r` {Z{Y Ho$ A§VJV© Mmdb ‘| H$sQ> nmXn A§V:{H«$`mAm|
 H$m AmU{dH$ AmYma 1000000

 33672  nr -75 BÊS>g -II qgH«$moQ´m°Z òmoV na ~¥hVAmpÊdH$ {H«$ñQ>{bH$s ~r‘bmBZ Ho$ {bE ê$naoIm V¡`ma H$aZm& 33672
245266  nr -76 “H|$ÐH$s` H$maH$ - Eë’$m EnrnrE ~r Ho$ {deof g¨X^© ‘| ~më`mdñWm ñdbrZVm ‘| AmU{dH$ {MõZH$m| H$m

EH$ AÜ``Z” 245266
1543605  nr -77 EgEM3 ~§YZ S>mo‘oZ Ho$ ‘mBH$mo~¡ŠQ>r[a`‘ Q>çy~aHw$bmo{gg nrB©/nrnrB© àmoQ>rZm| H$m àH$m`m©Ë‘H$ A{^bjUZ :

~¥hV^jH$mUw àH$m`m] H$mo ‘m°Sw>boQ> H$aZo ‘| CZH$s ̂ y{‘H$m H$mo g‘PZm& 1543605
0 nr -78 “H$m ©̀~b - OÝ‘OmV hmBnaWm°̀ am°̀ {S>µO‘ Ed§ OÝ‘OmV EŚrZb hmBnaßb¡{gg Ho$ {bE AmB©E‘S>r ZdOmV N>mZ~rZ :

EH$ ~hþH|${ÐH$ AÜ``Z” 0
496826  nr -79 “emo{WO AZw{H«$`mE§ àd¥Îm H$aZo Am¡a CgHo$ {Z`‘Z ‘| EOrB© àmoQ>rZm| H$s ̂ y{‘H$m H$mo g‘PZm” 496826

4192480  nr -80 S>rEZE - AmYm[aV {MõZH$m| H$m BñVo‘mb H$aHo$ AmZwd§{eH$ Vm¡a na ê$nm§V[aV ImÚ nXmWm] Ho$ g¨gyMZ Ho$
{bE {ZX}enaH$ godm H|$Ð 4192480

205073  nr-81E “S>m°. Oo Jm¡are§H$a H$mo Oo gr ~mog AÜ`oVmd¥{Îm àXmZ H$aZo Ho$ {bE {dÎmr` ghm`Vm” 205073
1480220  nr -82 H¢${S>S>m ½b¡~aoQ>m - ~¥hV^jH$mUw H$m àH$m`m©Ë‘H$ OrZmo{‘H$ {díbofU 1480220

912255  nr -83 àmoH¡$[a`mo{Q>H$ AZwboIZ g‘mnZ H$maH$, AmaEMAmo : H$ma©dmB© H$s {H«$`m{d{Y Am¡a O¡{dH$s 912255
388583   nr-83Eµ “EOoS>raoÀQ>rZ {‘S>rEQ>oS> gob {gJpÝb§J H$s {H«$`m nÕ{V AdJV H$a boZm : EÝQ>r - BÝâbo>eZ Ed§ EÝQ>r

- Q>çy‘moar{O{Zgrg ‘| ̂ y{‘H$m'' 388583
44854  nr -84 d¡ŠgrZ à^m{dH$Vm narjUm| Ho$ {bE V¡`m[a`m§ H$aZm :AmYma - aoIm ‘hm‘mar {dkmZ, ~ohVa

Z¡Xm{ZH$s, gwajm Ho$ {MõZH$ Am¡a MaU I/II narjU 44854
1430573  nr -84E ‘mZd nhMmZ à{H«$`m Ho$ ~Mmd Ho$ {bE ‘mZd níMOmV 5-‘o{WbgmBQ>mo{gZ Ho$ à{V {ZXo{eV à{Va{j`m| H$m

BñVo‘mb H$aHo$ S>rEZE {‘lU go ‘mZd S>rEZE H$m g‘¥{ÕH$aU CgHo$ ~mX g¨nyU©  OrZmo‘ àdY©Z 1430573
374630 nr -89 ‘mBH$mo~¡pŠQ>[a`‘ Q>çy~aHw$bmo{gg AZwboIZ ‘erZar Am¡a OrdmUŵ moOr ‘oQ>mOrZmo{‘H$s H$m A{^bjUZ 374630

 1376869 nr -90 H¢${S>S>m ½b¡~aoQ>m H$s amoJOZZ O¡{dH$s ‘| ̀ mn{gÝg H$s ̂ y{‘H$m 1376869
932151 nr -91 S>rE‘E‘Q>r3Eb : H¢$ga Ho$ gmW níMOmV ghg¨~§Y 932151

8500000 nr -92 ñdU©O`§Vr AÜ`oVmd¥{Îm : AZwboIZ à{V - g‘mnH$m| H$s A{^H$ënZm V¡`ma H$aZm : OrZ ì`§OZ Ho$ ZE g¨X‘H$m|
H$mo V¡`ma H$aZo Ho$ {bE EH$ ZdrZ nÕ{V 8500000

2212534  nr-93/E1 Q>çy~aHw$bmo{gg Ho$ à{V A§V:jonm| na CÔo{eV ~hþ{df`r nÕ{V`m| na dMw©Ab CËH¥$îQ>Vm H|$Ð 2212534
913430  nr-93/E2 ‘mBH$mo~¡³Q>r[a¶‘ Q>>çy~aHw$bmo{gg Ho$ à{V A§V:jonm| na CÔo{eV ~hþ{df`r nÕ{V`m| na dMw©Ab CËH¥$îQ>Vm H|$Ð 913430
246320 nr-95 àmoQ>rZ Ho$ O[aE àmoH¡$[a`moQ>m| ‘| {Z`m‘H$ ZoQ>dH$m] H$m {Z‘m©U :àmoQ>rZ A§V: {H«$`m nydm©Zw‘mZ Am¡a AZwboIZ

{Z`‘Z nydm©Zw‘mZ (égr g¨K Ho$ gmW g‘Pm¡Vm kmnZ) 246320
1000000 nr -97 B©Zmo{gQ>m°b nmBamo’$m°ñ’o$Q>m| Ho$ Ûmam goarZ nmBamo’$m°ñ’$mo[abrH$aU H$m àmo{Q>Amo‘-dma {díbofU 1000000
2816418 nr -98 O¡ÝWmo‘moZg CJ«Vm ‘| {dgaUerb g̈Ho$VZ KQ>H$ (S>rEgE’$) Ûmam ì`d{hV H$mo{eH$m - H$mo{eH$m g̈Ho$VZ H$s ̂ y{‘H$m 2816418
2963482 nr -99 ỳH¡$[a`moQ>r H$mo{eH$m d¥{Õ, àMwamoØdZ Ed§ amB~mogmo‘ O¡d CËn{Îm ‘| B©Zmo{gQ>m°b nmBamo’$m°ñ’o$Q>m| H$s ̂ y{‘H$m 2963482

313375529 320849552

S>rEZE q’$JaqàqQ>J Ed§ {ZXmZ H|$Ð
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE AMb n[ag¨n{Îm`m|

H$s {Z{Yo$ (n[a`moOZm AZwXmZm| Ho$ n§OrH¥$V ^mJ) H$m {ddaU
 g§b¾H$-&&  (am{e é. ‘|)

{nN>bo df© n[a.g¨.                               {ddaU Mmby df©
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S>rEZE [’$§JaqàqQ>J Ed§ {ZXmZ Ho$ÝÐ
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE

g§b½ZH$… E àmpßV¶m± Ed§ ŵJVmZ boIm H$m A§e
[nN>bo df© {ddaU Mmby df©

I - àofU
    6628892.00 Q>r.S>r.Eg.    4910125.00

    9360877.00 Am¶H$a    8974333.00

        2509.00 H$m¶© H$a        278372.00

    1824286.00 OrdZ ~r‘m    1865076.00

     208037.00 Or Eg Eb AmB©      251264.00

   2806680.00 gmd©O{ZH$ ^{dî¶ {Z{Y    1143660.00

     584200.00 ì`dgm[`H$ H$a      506200.00

  4374299.00 godm$ H$a     4987454.00

     769380.00 AÝ¶ (I-àofU)       899765.00

       533695.00 ñdmñÏ¶ ~r‘m       462714.00

 1462386.00 B©grgrEg       2304183.00

 803436.00 nrnrE’$ {Z¶moº$m eo¶a         381481.00

 0.00 H$‘©Mmar {hVH$mar {Z{Y        12569.00

29358677.00 26977196.00



240

S>rEZE [’$§JaqàqQ>J Ed§ {ZXmZ Ho$ÝÐ
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE

g§b½ZH$… ~r àmpßV¶m± Ed§ ŵJVmZ boIm H$m A§e

[nN>bo df© {ddaU Mmby df©

A{J«‘ dmngr/dgybr/g‘m¶moOZ
531359.00 H$‘©Mm[a¶m| Ûmam H«$¶ Ho$ {bE A{J«‘ 734321.00

12309522.00 agm¶Z (A{J«‘) 6067820.00
97626.00 H§$ß¶yQ>a A{J«‘ (AZwg§YmZ ’$obmo) 70328.00

121892.00 H$åß¶yQ>a A{J«‘ (H$‘©Mmar) 168592.00
10273920.00 Cn-^moÁ¶, H$m±Mr¶ dñVwE± Ed§ nwO} (A{J«‘) 29685.00

0.00 dmhZ (A{J«‘) 1800.00
64360.00 dmhZ A{J«‘ 78324.00

0.00 S>rE (A{J«‘) 6638.00
38500.00 B© E‘ S>r 909438.00

15673247.00 CnH$aU (A{J«‘) 5613268.00
171225.00 Ë¶mohma A{J«‘ 138600.00

2450.00 OrS>rE (AÝ¶) 0.00
3357295.00 gm‘mÝ¶ O‘m Ed§ A{J«‘ 15950.00

121500000.00 A§Va ~¢H$ A§VaU 55200000.00
159000.00 à¶moJembm à{V ŷ{V O‘m Am¡a N>mÌmdmg à{V ŷ{V O‘m 157200.00
824965.00 Eb Q>r gr (A{J«‘) 690500.00

0.00 {d{dY doVZ (A{J«‘) 30843.00
36264.00 AÝ¶ (A{J«‘) 260129.00

0.00 ñWmnZm Ho$ ŵJVmZ (A{J«‘) 53387.00
343759.00 [adm°ëdtJ A{J«‘ 456821.00

0.00 à{V ŷ{V O‘m 952850.00
206595.00 ¶mÌm ^Îmm {dXoe (A{J«‘) 199732.00

2481663.00 ^maV ‘| Q>rE-S>rE-‘mZXò  (A{J«‘) 1363959.00
12000.00 à{ejUm{W© à{V ŷ{V O‘m 11500.00

0.00 Ob (A{J«‘) 45000.00
2114275.00 H$m¶©embm Am¡a gå‘obZ 178928.00

170319917.00 73435613.00



241

S>rEZE [’$§JaqàqQ>J Ed§ {ZXmZ Ho$ÝÐ
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE

g§b½ZH$… gr àmpßV¶m± Ed§ ŵJVmZ boIm H$m A§e
(am{e - é.)

[nN>bo df© {ddaU Mmby df©
n[a¶moOZm - àmpßV¶m±

8335000.00 grAmoB© 1/ H$moa 8768000.00
638000.00 grAmoB© 1/ nr-& 775000.00
491000.00 grAmoB© 1/ nr-&& 643000.00

1086000.00 grAmoB© 1/ nr-&&& 1090000.00
650000.00 grAmoB© 2 - &&/ nr-1 2100000.00

0.00 grAmoB© 2 - &&/ nr- E 1061000.00
0.00 grAmoB© 2- &&/ nr-~r 488000.00
0.00 grAmoB© 2- &&/ nr-gr 1061000.00
0.00 grAmoB© 2- &&/ nr-S>r 496000.00
0.00 grAmoB© 2- &&/ nr-B© 866000.00
0.00 grAmoB© 2- &&- H$moa 3447000.00

331000.00 grAmoB© - 1/ nr-IV 442000.00
0.00 AÝ¶ 2028298.00

3868930.00 nr - 101 0.00
2479000.00 nr - 109 0.00

0.00 nr - 110 172000.00
8005983.00 nr - 122 2722184.00
1413360.00 nr - 123 1648000.00

0.00 nr - 125 0.00
0.00 nr - 126 0.00

6736571.00 nr - 127 663747.00
0.00 nr - 128 0.00

4024000.00 nr - 130 0.00
0.00 nr - 133 500000.00

2430700.00 nr - 135 0.00
-464025.00 nr - 137 0.00
196800.00 nr - 142 0.00

0.00 nr - 143 662545.00
1200000.00 nr - 145 0.00
500000.00 nr - 147 0.00

1420800.00 nr - 149 0.00
1756400.00 nr - 151 0.00
1931400.00 nr - 152 0.00

0.00 nr - 153 1787000.00
930000.00 nr - 154 0.00

1706000.00 nr - 156 0.00
0.00 nr - 157 1638000.00
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S>rEZE [’$§JaqàqQ>J Ed§ {ZXmZ Ho$ÝÐ
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE

g§b½ZH$… gr àmpßV¶m± Ed§ ŵJVmZ boIm H$m A§e
         (am{e - é.)

[nN>bo df© {ddaU Mmby df©
0.00 nr - 158 2790992.00

687200.00 nr - 160 0.00
0.00 nr - 162 699600.00

1062777.00 nr - 163 1483389.00
2858334.00 nr - 165 0.00
574700.00 nr - 166 0.00

1500000.00 nr - 167 900000.00
1000000.00 nr - 168 0.00

0.00 nr - 169 2535600.00
0.00 nr - 170 1100000.00

1200000.00 nr - 172 1000000.00
699782.00 nr - 173 2107380.00
500000.00 nr - 174 0.00

0.00 nr - 175 2214648.00
0.00 nr - 176 207044.00

225000.00 nr - 177 225000.00
1000000.00 nr - 178 1000000.00

50000.00 nr - 179 100000.00
200000.00 nr - 180 0.00

1744000.00 nr - 181 0.00
0.00 nr - 182 2110000.00

1060000.00 nr - 184 0.00
1648000.00 nr - 185 0.00
2410000.00 nr - 186 1841600.00
1368000.00 nr - 187 0.00
1450000.00 nr - 188 0.00

16858467.00 nr - 189 5629854.00
1100000.00 nr - 190 0.00

0.00 nr - 191 7765092.00
0.00 nr - 192 3819000.00
0.00 nr - 193 1050000.00
0.00 nr - 194 500000.00
0.00 nr - 195 1285000.00
0.00 nr - 196 1281744.00
0.00 nr - 197 960000.00
0.00 nr - 198 2556000.00
0.00 nr - 199 4013536.00
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S>rEZE [’$§JaqàqQ>J Ed§ {ZXmZ Ho$ÝÐ
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… gr àmpßV¶m± Ed§ ŵJVmZ boIm H$m A§e
      (am{e - é.)

[nN>bo df© {ddaU Mmby df©
0.00 nr - 200 1830000.00
0.00 nr - 201 1241000.00
0.00 nr - 202 603000.00
0.00 nr - 203 1186706.00

6869464.00 nr - 42 0.00
75039.000 nr - 43 0.00

1338000.00 nr - 65A 1004370.00
1300000.00 nr - 81A 1360000.00

0.00 nr - 93B2 (II) 737000.00
98445682.00 90196329.00

A{J«‘
596022.00 H$‘©Mm[a¶m| Ûmam ì¶¶ - H«$¶ Ho$ {bE A{J«‘ 653985.00

4716258.00 agm¶Z (A{J«‘) 6024000.00
140000.00 H$åß¶yQ>a A{J«‘ (AZwg§YmZ ’$obmo) 48400.00
120000.00 H$åß¶yQ>a A{J«‘ (H$‘©Mmar) 60000.00

4743564.00 Cn-^moÁ¶, H$m±Mr¶ dñVwE± Ed§ nwO} (A{J«‘) 1613098.00
1800.00 dmhZ (A{J«‘) 0.00

120000.00 dmhZ A{J«‘ 60113.00
559000.00 B© E‘ S>r 463820.00

17952399.00 CnH$aU (A{J«‘) 23750711.00
166500.00 Ë¶mohma A{J«‘ 81000.00
105900.00 Or S>r E (AÝ¶) 0.00

2541000.00 gm‘mÝ¶ O‘m Ed§ A{J«‘ 0.00
121500000.00 A§Va ~¢H$ A§VaU 55200000.00

129000.00 à¶moJembm à{V ŷ{V O‘m Am¡a N>mÌmdmg à{V ŷ{V O‘m 135520.00
0.00 dXu Am¡a H§$~b (A{J«‘) 27849.00

698550.00 Eb Q>r gr (A{J«‘) 522400.00
0.00 n{ÌH$mE§ (A{J«‘) 854.00

3301.00 gXñ¶Vm ewëH$ (A{J«‘) 0.00

S>rEZE [’$§JaqàqQ>J Ed§ {ZXmZ Ho$ÝÐ
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… S>r àmpßV¶m± Ed§ ŵJVmZ boIm H$m A§e
(am{e é)

[nN>bo df© {ddaU  Mmby df©
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S>rEZE [’$§JaqàqQ>J Ed§ {ZXmZ Ho$ÝÐ
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… S>r àmpßV¶m± Ed§ ŵJVmZ boIm H$m A§e
(am{e é)

[nN>bo df© {ddaU  Mmby df©

209077.00 AÝ¶ (A{J«‘) 407759.00
358000.00 [adm°ëdtJ A{J«‘ 442756.00
122500.00 am°¶ëQ>r Am¡a H§$gëQ>|gr 0.00

0.00 d¡km{ZH$ H$m¶©embm - g§Jmoð>r - gå‘obZ (A{J«‘) 8000.00
47800.00 à{V ŷ{V O‘m 49140.00

362000.00 ¶mÌm ^Îmm {dXoe (A{J«‘) 0.00
2215217.00 ^maV ‘| Q>rE - S>rE - ‘mZXo¶ (A{J«‘) 1293660.00

0.00 Q>obr’$moZ (A{J«‘) 50000.00
10500.00 à{ejUm{W© à{V ŷ{V O‘m 11000.00
11510.00 dmhZ AZwajU (A{J«‘) 0.00

0.00 Ob (A{J«‘) 45000.00
1114953.00 H$m¶©embm Ed§ gå‘obZ 826689.00

158544851.00 91775754.00

I - àofU
185300.00 B© gr gr Eg 1462386.00
507594.00 Or Eg Eb AmB© 205483.00
558782.00 ñdmñÏ¶ ~r‘m 672784.00

7639801.00 Am¶H$a 9360458.00
1732202.00 OrdZ ~r‘m 1824286.00
970820.00 AÝ¶ (I-àofU) 769380.00

0.00 nrnrE’$ {Z¶moº$m eo¶a 275566.00
570911.00 ì`dgm[`H$ H$a 585300.00

2678290.00 gmd©O{ZH$ ^{dî¶ {Z{Y 2525070.00
3128141.00 godm$ H$a 4972523.00
3128141.00 H$‘©Mmar {hVH$mar {Z{Y 4972523.00
5214401.00 Q>r.S>r.Eg. 5508643.00

0.00 H$m¶© H$a 0.00
23186242.00 28161879.00

S>rEZE [’$§JaqàqQ>J Ed§ {ZXmZ Ho$ÝÐ
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… B© àmpßV¶m± Ed§ ŵJVmZ boIm H$m A§e
(am{e é.)

    [nN>bo df©             {ddaU     Mmby df©
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n[a¶moOZm-IM©
8636177.00 grAmoB© 1/ H$moa 6942349.00
693390.00 grAmoB© 1/ nr-& 143520.00
664953.00 grAmoB© 1/ nr-&& 193527.00

1059200.00 grAmoB© 1/ nr-&&& 225358.00
2216484.00 grAmoB© 2- &&/ nr-1 1655776.00
829368.00 grAmoB© 2- &&/ nr- E 1258535.00
810077.00 grAmoB© 2- &&/ nr- ~r 953955.00
225665.00 grAmoB© 2- &&/ nr- gr 330000.00
200000.00 grAmoB© 2- &&/ nr- S>r 357000.00
362287.00 grAmoB© 2- &&/ nr-B© 597400.00

7786755.00 grAmoB© 2- &&- H$moa 2547907.00
340400.00 grAmoB© - 1/ nr-IV 107640.00

10728730.00 nr - 101 1.00
129389.00 nr - 104 0.00
670116.00 nr - 107 39000.00

5062393.00 nr - 109 1130336.00
1169677.00 nr - 111 0.00
5443566.00 nr - 122 5652169.00
2043796.00 nr - 123 979012.00
232854.00 nr - 126 49400.00

4546772.00 nr - 127 2559030.00
81380.00 nr - 128 0.00

1473081.00 nr - 130 143127.00
-627804.00 nr - 132 0.00
1163107.00 nr - 133 1121233.00
2409567.00 nr - 135 782621.00

-96333.00 nr - 136 0.00
295449.00 nr - 137 0.00
147062.00 nr - 138 (48800.00)
205316.00 nr - 140 0.00

-1935.00 nr - 142 0.00
847180.00 nr - 143 0.00
302000.00 nr - 144 0.00
84535.00 nr - 145 0.00

374325.00 nr - 146 0.00
95035.00 nr - 147 0.00

464382.00 nr - 149 13084.00
779183.00 nr - 151 176714.00

1991314.00 nr - 152 1093165.00
705857.00 nr - 153 560922.00
947322.00 nr - 154 447903.00

1290886.00 nr - 156 845072.00

S>rEZE [’$§JaqàqQ>J Ed§ {ZXmZ Ho$ÝÐ
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE

g§b½ZH$… E’ àmpßV¶m± Ed§ ŵJVmZ boIm H$m A§e
        (am{e é.)

   [nN>bo df©                {ddaU        Mmby df©
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1566171.00 nr - 157 152192.00
1195688.00 nr - 158 384020.00
300000.00 nr - 159 0.00
937200.00 nr - 160 105513.00
84656.00 nr - 161 0.00

705303.00 nr - 162 142000.00
1436589.00 nr - 163 631709.83

4529.00 nr - 164 0.00
1620639.00 nr - 165 704924.00
2704642.00 nr - 166 404305.00
1563993.00 nr - 167 689135.00
1788623.00 nr - 168 161318.00
1741193.00 nr - 169 2884532.00
937316.00 nr - 170 823996.00

1543024.00 nr - 171 1448958.00
2549897.00 nr - 172 1071830.00
796711.00 nr - 173 923203.00
479458.00 nr - 174 311136.00
922958.00 nr - 175 903645.00

0.00 nr - 176 199130.00
422394.00 nr - 177 147576.00

1000000.00 nr - 178 815801.00
100000.00 nr - 179 0.00
82114.00 nr - 180 54502.00

0.00 nr - 181 520904.00
277500.00 nr - 182 1299226.00

0.00 nr - 183 1091800.00
102258.00 nr - 184 834677.00
15793.00 nr - 185 360797.00

0.00 nr - 186 3802571.00
0.00 nr - 187 85323.00
0.00 nr - 188 617106.00
0.00 nr - 189 5064575.00
0.00 nr - 190 854974.00
0.00 nr - 191 2046557.00
0.00 nr - 192 3360083.00
0.00 nr - 193 48653.00
0.00 nr - 194 289966.00
0.00 nr - 195 412796.00
0.00 nr - 196 117723.30
0.00 nr - 197 376270.00
0.00 nr - 198 62400.00
0.00 nr - 200 23801.00

S>rEZE [’$§JaqàqQ>J Ed§ {ZXmZ Ho$ÝÐ
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE

g§b½ZH$… E’$ àmpßV¶m± Ed§ ŵJVmZ boIm H$m A§e
     (am{e é.)

    [nN>bo df©                {ddaU Mmby df©
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2045696.00 nr - 30 0.00
746453.00 nr - 31 0.00

4632179.00 nr - 42 0.00
760945.00 nr - 43 0.00
605714.00 nr - 45 0.00
-63700.00 nr - 63 0.00
355200.00 nr - 65A 82270.00

0.00 nr - 71 0.00
1360000.00 nr - 81A 512167.00

13430.00 nr - 93/A2 190135.00
626165.00 nr - 93B2 (II) 383090.00

102743689.00 66254246.13

S>rEZE [’$§JaqàqQ>J Ed§ {ZXmZ Ho$ÝÐ
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… E’$ àmpßV¶m± Ed§ ŵJVmZ boIm H$m A§e
      (am{e é.)

    [nN>bo df©                {ddaU Mmby df©

gr S>r E’$ S>r gr.nr.E’$. ImVm
40638533.00 Am[a¨̂ H$ eof 44620022.00

O‘m :
5518714.00 H$‘©Mm[a¶m| H$m M§Xm/dmngr 5192511.00
466203.00 AÝ¶ {d^mJm| go ñWmZm§VaU 6986.00

0.00 g§ñWmZ Ûmam ¶moJXmZ (n[a¶moOZm H$‘©Mm[a¶m| g{hV) 0.00
86454.00 àmßV ã¶mO 277728.00

2089882.00 KQ>mE± : A{J«‘/{ZH$mgr/ñWmZm§VaU/gm‘§Oñ¶ 6810005.00

44620022.00 43287242.00

S>rEZE [’$§JaqàqQ>J Ed§ {ZXmZ Ho$ÝÐ
31 ‘mM© 2017 H$mo g‘mßV df© Ho$ {bE

 g§b½ZH$… Or VwbZ nÌ H$m A§e
      (am{e é.)

   [nN>bo df©                {ddaU     Mmby df©
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F$U Ed§ A{J«‘
270904.00 H$‘©Mm[a¶m| Ûmam ì¶¶ - H«$¶ Ho$ {bE A{J«‘ 190569.00

4310.00 A{J«‘ ({nN>bo df©) 4310.00
2960132.00 agm¶Z (A{J«‘) 2916312.00
157373.00 H$åß¶yQ>a A{J«‘ (AZwg§YmZ ’$obmo) 135445.00
325378.00 H$åß¶yQ>a A{J«‘ (H$‘©Mmar) 216786.00

12104705.00 Cn-^moÁ¶, H$m±Mr¶ dñVwE± Ed§ nwO} (A{J«‘) 13688118.00
1800.00 dmhZ (A{J«‘) 0.00

183288.00 dmhZ A{J«‘ 165077.00
6638.00 S>rE (A{J«‘) 0.00

2550016.00 CnH$aU (A{J«‘) 20687459.00
99450.00 Ë¶mohma A{J«‘ 41850.00

421261.00 ñdmñÏ¶ ~r‘m $ 793547.00
130351.00 dXu Am¡a H§$~b (A{J«‘) 158200.00

2559549.00 Eb Q>r gr (A{J«‘) 2391449.00
0.00 n{ÌH$mE§ (A{J«‘) 854.00
0.00 {d{dY doVZ 95678.00

30843.00 {d{dY doVZ (A{J«‘) 0.00
66681.00 EZnrEg A§§eXmZ 67325.00
22700.00 H$m¶m©b¶ CnH$aU (A{J«‘) 22700.00

5825681.00 AÝ¶ (A{J«‘) 5973311.00
0.00 ñWmnZm Ho$ ŵJVmZ 40821.00

53387.00 ñWmnZm Ho$ ŵJVmZ (A{J«‘) 0.00
304569.00 {H$am¶m (A{J«‘) 304569.00

32559396.00 AZwg§YmZ ’o bmo Ed§ ghH$‘u 38436883.00
119707.00 [adm°ëdtJ A{J«‘ 105642.00

0.00 d¡{kmZH$ H$m¶©embm - g§JmoîR>r - gå‘obZ (A{J«‘) 8000.00
350893.00 godm H$a 0.00

90156.00 ¶mÌm ^Îmm {dXoe (A{J«‘) 0.00
4390.00 ^maV ‘| Q>rE-S>rE-‘mZXo¶ (A{J«‘) 0.00

0.00 Q>obr’$moZ (A{J«‘) 50000.00
25000.00 à{ejUm{W© à{V ŷ{V O‘m 24500.00
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