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: HFRP H VR WWMH MWMWWHAMRQ Rl $QXVDQEKDQ VIKH UAVHDURK. QHZ VAMWU 025( 5(6($5&+
R ,,,7 ' HKL $V D GDGAQ) UMDUK LOMMARQ ZH DIH GHAFDMG R \
SXWKIQ) WKH ERXQGDUHV R NORZ MIGJH DOG IRWMUQI D FXOXWH RI 1(: 6,16, (
LOORYDWRQ ,Q WLV DAXH Z H EUQJ \ RX D FRP SUIHKHOWYH RYHWYLHZ Rl VKH

GLYHUH DQG LP SDRMXOUVHDIRK KDSSHQLQD Z IVKLQ RXULQWIAARQ DQG W [

Z LGHULP SDPARQ VRFLHW

7KLV LV DQ LQ GHSVK H SGRIDARQ Rl RXUJ IRXQGEUHDNL.QI UMVHDUFK. SURMIFW e falaA®J " ;)W
KLIKQKWY WH H FHSWRQDO ZRWN EHQI FRQGXPMG DFLRW YDURXV T
GVFSQOHV 7KH QHZ VBMWMU Z1GD NHHS \ RX XSGDWIG RQ WKH H AW )Wiaa' ja'Q
FRQIHHOFHV i P SRUXP V' DQG Z RUINVKRSV VMDWEUQ) VRI HWHUUHQRZ QHG AV Q) OV

VFKR@DW DQG H SHW VR H FKDQI H LGHDV DQG GULYH FRADERUDMRQ
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LP SDPWRI ULHVHDURK FRQGXPWAG DIV, 7 * HOKL : H LQYIWA\ RX VR H| SARUH VKH A
H FMQI VRSLFV FRYHUIHG LQ VWLV QHZ VMM DQG NRLQ XV LQ RXU TXHWM RU ) AYBAQ) "I
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Dr. Manu K. SheHy, Muu!ana Azad Med:cul Co]lege, ‘New Delhi
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ADQ lTaDwt%J A —D! CAlw 7KH Z 1QQQJ) SIRMPWY DQ H SMIQDEM $, P RGHOWDWGLDI QRVHV KHDUV

VAN ENEEIL SO MR  \DH XQ) (&* GO 7KH PRGHO ERDAWV DQ LP SUWLYH

AR RPN (s /oW IR DFFXWDR DQG RITHY D XQLTXH | HDWH IMSLRYLGHY H SGODMRQY | RUWKH
; = R GHAMRQV IMWP DNHV 7KLV DELOW VR Rl 1HUD UDARQD®H | RULW GHAIMRQV LV
FUMFDOLQ | RWHUQ] WXVWDP RQI GRARY Z KR FDQ WHQ | HHOFRQI LGHQW

cdle+tBRDABWA>D - +DI> e
SOEMEDVYRE RO (D PR (DY) QO LOFRUERWDAI WH $, PRGO IQR WHU GDICRWMF SIRFHWHY

o 0 A ) XUKHP RH B\ GHP\ WU\ LQJ WKH WDGIMRQDA RSDTXH QDXWH R $,
SR L VIR e (DR ML RREY  PRGHY DQG \KHEAQ WKWRQ WH LQGHU Z RNQIV R WH GHRMRQ
AR =l SRy = p IRl P DNQ) SURFHW WKLY JIRXQGEUDNQU  LQORYDVMRQ WDQMRWP V WKH $,
iR WIS P RGOIRP DEGANER VR D WDQVSDHNDQG DFFRXQUEE®H VRRO
"'1;,' s @D /’ 7KLY WDQVSDUHQR  LQ GHAMRQ P DNIQJ DAIRZ V GRAVRWY/ VR XQGHUAMBQG
RISV A DIV DRIV \iH $, \V UHFRP P HQGDARQY EHWHU DQG HQUXUHV MDWSDVMHQW UHFHLYH
P Iy YOUls PRI DX\ GLD) QRVHY EDVHG RQ UHIDEQH GDVD 7KH H S@ICDE®H $, P RGHO
> f = ST > QRWRQO SWRP RV WKH UAVSRQME® XVH Rl $, LQ KHDAKFDLH EXWDOR
BRI DIV VAR O HO-RXUD HY | XUKHU FRADERIDARQ EHVE HHQ P HALFDOSIRI FWIRQDY DQG
E & +ED $, UMDUKHY SDVIQJ WH ZD\ IRUD QZ HD R LQQRYDWYH DQG
= WKWE RUK\ $, GUYHQ P HGLFDOVROMRQV

(& GHYLIFHV

7KH LQORYDWYH $, P RGHOKDV WWH SRWQUDOVR UHYRCMRQL] H KHDAKFDUH LQ DUHDV Z KHUH WDLOHG FDUELR®RI MWV DUH
VFDUFH VXFK DV 3UP DY +HDAOK &HQWMY 3+ &V DQG &RP P XQW +HDAOK &HOMY &+&V (& LV RQH R VKH P RW
[P SRURQW VAHHQLQJ VRRYY IRU KHDUWV GMDWH DG HDW® GIDIQRWY LV AXFLIDO |IRU HITHAMYH WHDVW? HOQW DQG
P DQDIHP HQW

% LOWIWDAQ) WLV $, P RGHOLQR H IMAQJ (& GHYLFHV KHDOKFDUH SR HVMRQDY DW3+ &V DQG &+ &V FDQ LHO RQ
DFFXUD GLDI QRVHV DQG VDYH SUHFLRXV WP H LQ FUMFDOMWWDARQY ) XUKHWP RUH Z LVK SURP SWGLDI QRVY XMQJ WH S,
P RGHO GRARLY DAB+ &V DQG &+ &V FDQ TXLFND UH HU SDAHQW VR DSSURSUDM WADY FDUH FHOWHV | RUVSHALDA] HG
WHDVP HOWZ WKRXWGHD  WLJ QU LFDQU® LP SURYLQI VIKH FKDQFHV Rl VIXFFHWW XORXVIRP HV DQG VDYLQU @YHV

&RQFOMRQ

' UGKHWV DQG 3Rl * XSV HP SKDV] H VKDWIRU$, P RGHY VR EH H T HRYHO X HG LQ KHDAKFDUH VKH. P XVEH DEGH
VR SWRYLGH D FGDU IDARQD®! |RU WKHU GHAMRQV 7KLV WDQUSDIHQR QRWRQO  GHYHIRSV WXWDP RQI P HGLFDO
SIRIHWRQDY EXWDOR HQUXUHV VKDWSDAHQW UHFHLYH WWH KLIKHVWMBQGDLG Rl FDUH ,Q DGAMRQ VKLY LQMDWYH
GHP RQVADWAV VIKH H [ HPAYHQHW Rl LOMUGLVALS@ODY WP Z RIN LQ VBFNAQ) UHDOZ RUGE SLREGP V ,WZ LADDOR S@ DQ
HWHQWDO (R 1Q LQOHQALQ) WH IXWH Rl KHDOWMFDUIH P DNQJ WP RUH DFFHVME®! H I LFLHQW DQG UHADE® |RU
HYHUY ERG
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7KH VKRZ FDVH |HDW(HG D NH QRWI VDON  SDQHO GMPXWIRQV SLIRWPWGHP RV DQG
SRWMU VMMMRQV RQ D ZIGH WDQH R VRSIFV LHDWG VR LOWGRI HQW \A VWP V/
HQILOHHUQ) LOFOXGLQJ DM LFLDO LOMERIHQFH GHP\MAI QD *  FRP P XQIFDWRQ
(9 ' FMJQ DQG ,QeXWM DPRQ RWHY 7KH FRQHHQFH DOR SWRYIGHG D
SOWRP |RU UHMMHDURKHY  SWDPAMRQHY DQG WXGHOW VR H FKDQIH  LGHDV
VKRZ FDVH WHU Z RIN' DQG QHVE RIN Z WK SHHWY ,Q QQH Z IWK VKH LOWMAMWAY | RFXV
RQ WIFKQR®RJ\ WDV HU WKHH Z HH VWMRQV RUIDQL] HG RQ $6 RXWAV VR 0 RQHW] H
5 HVHDURK%6 DQG H{ QAHSUHQHXUKLS LW I @YRWY DQG LP SDPWRQ WKH 1 RUE%

7KH NH QR VBN Z DV JLYHQ 3Rl 0 DQQGD $JWZ DOIWRP ,,7 . DQSXURQ WKH VRSLF
$SHHDUK IRP ) ILMW3UCQASGM 0 DQ. LHSXWG SDOHIMV LOFXGLQJ 3WRI 5DP
* RSDOSDR * URXS 9LFH &KDQFHARU %76 3LADQL &DP SXVHV ' U 6DMAK -DP DD QL
6HQRU 93 5HADQFH -IR ' U 6XFKMD ODINDQ ,&05 'U O DQRM . XPDU
670 LFLRHOGPWRQIFY 0 U 0 DKHQALD 3UDVES &R IRXQGHU+&/ 3WRI . DXVKL6DKD ,,7
"HEL 3R $WKZIQ*XPDWH ,,7 YRPED. 3R $DYLQG &KDQGELDQ ,,7 0 DAV
OU1 ORKDQ &2 ' HIKL (9 &HI® 0 U 6XUHVK $UNDSXGL 7DvD 0 RVRY DQG P DQ\
P RWH WKDUIHG WHU LQMIKW DQG LQMDPMG Z VK IDFXQV  WXGHQW DQG JXHW
GXUQI WH GD\  7KHUVHWIRQV FRYHIHG YDURXV VRSLFV [LRP VKH GWAVWFRP SXVAU
YIMRQ DQG UIRERWFV DGYDQFHV VR $,"V HVIKLFDODQG VRFLHVIDOLP SQFDMRQY

ORHWDQ  EXGEQ WBUNXSV LQ VIKH OV VKDUHG WHU LGHD DQG MDA\
ZIW WH YIMVRY ORH WDQ  SIRWRFWGHP RV ZHH VHWXS VR GHP ROMDWM
WFKQRARILHV EHQI GHYH®RSHG DW,,,7 ' H&KL 7KH 5HWHDUFK 6KRZ FDVH KDG P RWH
WDQ  SRWWAY RQVRSIFV ONH  $SSOFDMRQV R $, ,QRWP DIWRQ 3WIRFHWLQJ 1RU
6RAR (FRQRP IF 6HWMQJV /DE 6KRZFDWH 8UEDQ )XWH  $FFHW (P HULY
THKQRB®ILHV 1Q 0 HGLFLQH &RP SX\WQJ 0 DWHP DAFDO ) RXQGDMRQY R
&RPSXWQ] 6PDW  ,QMEIHQW : RUB 6HO LHIDQFH LQ 6HP LFRQGXARY/
&RP SXWQ) 6\\WPV  6HEXUW $GYDQFHVIQ'S,
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U $UKQ 5D LV D FRP SXVIMRQDO VWAKRAUDO ELRARI MWW

fUaf

DQG HDUHG KLV 3K'  GHIUHH ILRP &6,5 ,* ,% +LVIRWP DO
HGXFDWRQ LQ WH LHGB R FKHP IMAI DQG ELRSK\ PV GG
KIP VR EH LOMHWMG LQ XQGHUMIQAQ) KRZ ELRMRILFDO
SIRFHWHV DIH FDUWHG RXW B\ VIKUHH GLP HOURQDO
IQMDPMRQY  +1V  SIHYIRXV  IHWWHDUFKHV  LOFOXGH
GHYHIRSLQI P HIKRGV DQG VRRYY LQ VKH 11HTB Rl VAKPXH
SIHAPMRQ DQG IRUFH GIMMEXWG DQDOMY R @SLGV
GHALSKHUQU P HRKDQUAF XQGHUAMDQGQU Rl LOWDPARQY
EHVE HHQ YDURXV ELRGRILFDO P RBFXGN DQG Z RINQJ
Z VK P XQM VFDB VL WMP V' $V D VKFXUDOELRARI W KH
KDV EHQ WHIX@W ZRNQ ZLMK WFKQTXHV IRU
VWKFWIH SUHAIPURQ P ROFX@U G QOP LFV P XAARQY
DQG ELRP ROFX@MU GRANQ) $@RQI Z W KLV UHVHDUK
HQGHDYRXW KH KDV KHG5 VHYHIDOSRVMRQV VXFK |RWP HU
3UMGHOWR!  5HILRQDO BWGHQW* LIRXS ,QGD  1RU WKH
, QMLODARQDOBRALHW | RUERP SXVIMRQDOYARAR]\
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"U1l $WOOXUXIDQ LV D 3K' IWRP 6RAG 6V DQG
BVWKPMUDO &KHP IMAI- XQUWDW, QGEDQ , QUMW RI 6FLHQFH
YDQDMRWH ,QGD +HZDVDZDGHG D 3K'  GHIUH LQ WH
\ HDU IRUKLY WWHVLY FRQMEXVRQ HQAMBIG 0 ROFX@U
VP XOMRQV R WP SHDXWH LOQGXFHG GMVRWGHU DQG
SUHWXH LQGXFHG RUGHUQ) LQ RUDAF P RGFX@MU Y WY
$IWU 3K' KH ZDV RQ SRWERFVRIDO YIMW VR YDURXV
LOWUM LQ ( XURSH VXFK DV 8/ % YXWHY 9HALXP . 7+
BVRANKR® 6ZHGHQ DQG 83& YDUFHRQD 6SDQ XQUWD
DQG KLV IHVHDUFK WID V Z HUH VXSSRUMG J HOHUIRX\VO
E\ WWH SUHVII LRXV | HARZ VKLSV | IRP %4H3 LDQ QDMRQDOI XQG
IRUVAHQWILF LMHDUFK ) 156  : HQQHU* LHQ |RXQEDVMRQ
DQG 6SDQMK 0 LQMAI Rl 6FLHQFH DQG , QQRYDARQ | RU-XDQ

GH /D &HUYD IHIRZ\WKLS )WRP WH \ HDU KH Z DV
HP SR HG DV D UHVHDURKHU DWVKH 6 FKRRORI ARWIFKQRARI\
. 7+ 5R\ DO, QWMXWA Rl 7HFKQRMRI\ DQG I LRP KHZ DV

DSSRIQMG DV D ' RFEHQW $WRFADWM 3WRHARU 1Q
WWHRUHAFDOFKHP IMAE DQG %4RARI\ DWWH VOP H VFKRRO + H
KDV EHHQ LQYROHG LQ WDFKLQI DQG VXSHWMRQ DW. 7+
VOQFH WH \ HDU +1V UHWVHDUK  IRFXVHY RQ VIKH
FRP SXYIDARQDO GHYHRSPHQNV R GXIV DQG  3(7
WDFHY RSWFDO SUREHV |RU QHXURGHI HOHIDWYH  GMHDVHV
VXFK DV $QKHP HUV GMDVH DQG 3DINQVRQV GIMHDVH DQG
LQHPMRXY GVHDVHV LOFXAIQU &RYIG  +1V IHHDUK LV
DOR GHYRWG VR WWH GHYHRSP HOWR 40 DQG P DFKLQH
GDUQLQ EDVHG DSSRDFKHV | RUGLKJ J DELAW SUHGLPURQ +H
KDV SXEQWKHG DERXW  DUAFGNV LQ LOMODMRQDO SHHU
HYIHZHG NRXUDY LOFXGAQI 6FL$GY  31$6 -$&6
WURHYY YURHOPPARQ -0 HGEKHP -&7& -3&MBWV +H KDV
DOR ZUWMQ  ERRN FKDSWAY DQG HGWMG D ERRN +H LV
VHYMQI DV DQ HGVRUDO ERDG P HP EHU IRU 6FLHQWILF
5HSRUV DQG ,-0 6
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3DSHUE\ 3U DQND 6LQIK ' U 9LYHN $VKRN %RKDD DQG' U $QDQG
6UYDWEND Z DV DFRHSWG |RU SXEQFDARQ 1Q ,( (( 26$ -RXUDOR
2 SWDOERP P XQFDARQ DQG 1 HEZ RINQJ -2 &1

7KLV SDSHU H SGRUAV WH EHQHIW DQG WDGH RIV B\ LOMIWDAQ)
)62 EDVHG EDANHQG ZIW /1) L EDHG 1URQAVHQG IRU DQ DRRYH
RSWADOQHE RN $2 1

Y%RRNE ' U3WYHHQ 3W DADWKLZ DV SXEQKHGE\ 5 RX\VBIGIH

7KL ERRN SUMHQV D A WP DAF DQDOMY R WH QlLTHHQADO
IPSBPHMMRQ R XUEDQ WHRPV 1Q VIR ,QADQ AMHV
$KP HEDEDG DQG. DQSXU

30BHUE! SNKDARINEP 6lQJ+ <DWK $JUZ DO ' U 5DKXO* XS\
0 USEKIMKHN. XP DU DQG3WR 9LYHN $VKRN %6KDUD Z DV SUVHMG
1Q,((( &061(76

,Q WLV SDSHU WH G-MJQ DQG P SOP HOMARQ R UREXWWDQG
SUHA\VH GFDT) DARQ DQG QDYLI DARQ VAKHP H DUH SURSRVHG IRUDQ
DXVRQRP RXV P RELG LRERW

3D8HUE\ ' HENAWYDWIE\ DO 6DQGHHS . XP DUBLQIK 5DMIMK . XP DU
OLKWD ' U $QM* IRYHJ ZDV SUAMHOMG DNV 9/ 6, ' HMJIQ
( P EHGEHG 6\ WP VV FRQ HIHQFH

,Q WLV SDSHJ D AURXIWDQG P HMRG VR GHMPWMGH FKDQQHO
DMV 1Q VHRXWH & DIH SIRSRHG 7KV PHKRG X\VHV D
FRP EICDARQ R VHQWH DP S LHY WDWHYDODOMY WH \CP SOG
VXEVADM FXUHQALQ DWP H LOMBDYHG P DQQHU

3DSHJE\ ORKG +DP]D1DP 6KONK 3WR 9LYHN $VKRN %RKDID
3R $CDQG 6UYDWDYD ' U * RXUE * KDWN Z DV DFFHSWG 1O
L((( 6\ WP V-RXLDO

Q WL/ SosHJ WH DXWRY SIRSRH D GXDO ,56 DGHG
FRPPXQFAMRQ PRED IRU RAVERRUWR IQGRRU  Z LLHDW
FRP P XQFDARQ 7KH VAHQDUR FRP SUMHV DQ RXVERRUEDH WIDARQ
WDWFRP P XQFDMY Z W WH LQGRRUXVHY Z W WH DIG Rl VER
QWOPN56V

3DSHUE\ . DUMKP D 6LCKD 300WP VD -KDDQL $DMP . KDQ DQG
3D HOZKDMRSDEK\ D 0 XNKHUMH Z DV SXEQKHG 1Q WH * GREDO

3RIA MRXUDO

,Q WLV SbsHU WH UMDUKHY VHHN WR FoWl NH FRQFHSWDO
MXHZIW WHIGD R LlQOHAH 1Q AJMIOSRDAWRY DQG GHYHERS

DI UDP HZ RUN VR XQGHIMIGG LW LOUMWRCDOLP SDRVSDUARX@LD 1Q
WH * GREDOBRX\

3CBHUE\ 3UL DQND 6LQIK 3UR 9LYHN $\WKRN %RKDWD DQG 3WR
$QDQG 6UYDWIYD ZDV DFRHBWG 1Q ,((( W 9HKIEX@U
7THKQR®I\ &RQYHHIH

7KLV SDSHUDIP V VR X\W H WH 2,56 DAMMMG 8$9 WR LP SURYH WH
SHURWP DQFH R RSWADOZ LWHBMW FRP P XQFDARQ 2: & WPV
QWL ZRIN P XOAS®1 P LLIRUHDP HOV R WH 2,56 DUH JURXSHG
DOG DAL GHG VR WH XVHU

30BHUE\ ' U' XWIXEK . XP DU6GKDUWP D 9IMWQJ ) DRXAV ,,,7 ' HBL
Z DV SXEQKHG LQ WH $ FVip 6 HHQW LF %4RWFKCR®I\ NRXLLDO

,Q WLV SCBHU IXWMUH VARSH R UMVHDURK RQ FRDQQ) WH FRDODQG
SHARDXP DRQJ Z IW WH X\WI] DARQR &2 KDV EHHQ AVPXWHG
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3DSHUE\ 6\HG $MDUXO+Dr 3K' 6WGHW,,,7 ' HBL $EGXO
.DUP *lJ]IQL (7,6 ) WQAH 6KDNABKUH 0 7HK 6WGHQW,,,7

" HBL 6XPIW ' DN ) DRXQV ,,,7 " HBL 6QHK 6DXUWCEK ) DRXQV

JJg" Inj=[" I jZ nP\ J] ndH ., 7" HBL ODZD&KDIL 1HZ <RIN8QYHWMW $EX' KDEL ZDV
8 RIJkk Q1 J[ kiR =nR] O] DAFHSWG | RUSXEQFDARQLQ, ( ( (- 7UWDQVCPARQVRQ9/ 6, 6\ WMP V

,JI9=\ EJJE=KIHS !, ] <v]i 7KLY SDSHJ FRQUGHY WH GMJQ DG P SBGP HQMWRQ R GHS

ovkmd\ ] R QXWDOCHZRWN ' 11 DXIP HQMG / 6 EDHG FKDQQHOHVAP DARQ
/6'11 IRU SUHPE® EDHG RWRIRQO IHTXHQR GVIMRQ
PXOAS®B{ 1QJ 2)' 0 SK\MFDOD HU 3+< RQ6R&

30SHUR\ +DUKDO ,,,7 ' HBL $QDQADS$NN ' DyH ,,7 . KDUDISXU

* XUBUHHWBLQIK 85 50R 6DMIMM &HOAH' U $UXQ YDDM G

W7 HBL Y U 6DCDW. YNz DV ,,,7 ' HBL Z DV DARHSWAG IRURUDO

TR SUHHOBMRQ DA, QMCDARCOERY HHFH RQ 6SIAHRDIVO LMRQ

3Jg" nj=[" I _jZ|E=kIHOg=F) |[rdifyrepaia Q6 "o

HIE Rm=XIFm) v g JERTR | =0d] =] 7KH SDSHU SUWMHQW D ' HS 1HXUDO 1HXZRWN ' 11 EDHG

S =il B il DESSUIRDK VR SHAFWWH WDvRRY R \VSDFH GHEWY DU WH

RAEXUWHCFH R DO HIVWAE DOG QRQ GHVAKPWYH FRAMRQ HYHOAZ LW
DQ DRARYH \DWAMM

3DSHUE\ 6 -0Q ( &KRJHRN . . XPDUDQG$ 0 DMP CUZDV
R EL At i g SERKGIQ,((( -RAULDOR %4RP HAFCDQG+ HOOK, QRP DAEY
=FmjR=R] O] jnP| jnP ] ndj=AR] kK

, | JHFER |

7KLV SDSHU SUWHQNV D QRYHO * IDSK 5HIX@U] HG 3UREDELOMAF
0 DALl ) DARU] DARQ *530) P HMRG Z KIFK LOARSRIDMY H SHW
NQRZ BGIH WURXIK D QRYHOJUDSK EDVHG UHI XU DARQ IADMI\

ZIWIQDQO) WP HZ RIN $Q H ILAHIADQG VRXQGEHG RSWP (] DARQ
DORUMWP 1V SURSRVHG VIR VROYH WH UHVXOM) QRQ FROYH  SUREDP

LQ DQ DOMLDAQ) | DKIRQ

: 3C8HUE\ 3RRD * XSV $QIVKXO0 DMP GDU ( P LaH &KRX] HRY
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