
yñBuBüþ ìõèßõèþ só|øBÿ Þl Þññlû GPB–æÞPBìBqôuýÐ|AèÇýØ |M-XTCalb)LBSE(|,
|METalb| ô|VHSalb| koAypüzýBÞõæÿ|øBÿ WlA ylû||AqìlÖõÑ âBôìý{ @Gþ

)silabub sulabuB(| koAuPBó @moGBüXBó ÒpGþ, AüpAó

uýl yùpAï cvýñþ
1

cHýI kuPíBè̀þ uBÎþ
2*

ÎHlAèÓ×BoAôðÜ
2

1) kAð{|@ìõgPú, kAðzßlû kAìLryßþ kAðzãBû Aoôìýú, Aoôìýú–AüpAó | |
2) âpôû ìýßpôGýõèõsÿ, kAðzßlû kAìLryßþ kAðzãBû Aoôìýú, Aoôìýú–AüpAó

|(||koüBÖQ ìÛBèú:  03  |AoküHùzQ ìBû  3931,  Knüp} ðùBüþ:  2  ìpkAk ìBû  3931)

|̂ßýlû 
qìýñú ìÇBèÏú:| @ðrüî|øBÿ GPB–æÞPBìBq Gú ÎñõAó ìùíPpüò ÎBìê ìÛBôìQ ðvHQ Gú @ðPþ|GýõOýà|øBÿ GPB–æÞPBï koìýBó GBÞPpÿ|øBÿ âpï ìñ×þ

koðƒËpâpÖPú ìþ|yõðl. kouBë|øBÿ Agýp, Oõèýl @ðrüî|øBÿ GPB–æÞPBìBq ôuýÐ|AèÇýØ koìýBó GBÞPpÿ|øB Gú ôütû GBÞPpÿ|øBÿ GB ìñzBC kAìþ yýõÑ

ÖƒpAôAðƒþ üƒBÖPƒú ôAüƒò ìƒõÂõÑ Aq èdBÍ GùlAyQ Îíõìþ cBürAøíýQ ìþ|GByl. ølÙ:ølÙ Aq Aüò ìÇBèÏú AoqüBGþ cÃõosó|øBÿ GPB–æÞPBìBq

ôuýƒƒÐ|AèƒƒÇýƒƒØ |METalb|, |M-XTCalb|ôVHSalb| koWƒƒlAüƒƒú|øƒBÿ AyƒpüzýƒBÞƒõæÿ Gƒú|kuƒQ @ìƒlû Aq ðíƒõðƒú|øƒBÿ|ìƒlÖƒõÑ âBôìý{|øBÿ @Gþ

|)silabub sulabuB(| Gú ÊBøpuBèî GB AuP×Bkû Aq ôAÞñ{ qðXýpû|Aÿ KéýípAq ìþ|GByl. oô} ÞBo:koAüò ìÇBèÏú, 501 WlAüú AypüzýBÞõæÿ, Þú Aq

531 ðíõðú| ìlÖõÑ âBôìý{|øBÿ @Gþ Aq ìñBÆÜ ìhPéØ AuPBó @moGBüXBó ÒpGþ (33 WlAüú Aq Aoôìýú, 33 WlAüú Aq gõÿ, 42 WlAüú Aq KýpAðzùpô51 WlAüú

Aq ìýƒBðƒlô@J) Gƒú|kuƒQ @ìƒlû Gƒõkðƒl, GB AuP×Bkû Aq||ôütâþ|øBÿ GýõyýíýBüþ ôðýrOßTýpsó|ANRr S32 | yñBuBüþ ylðl. uLw, cÃõosó|øBÿ

GPB–æÞPBìBq ôuýÐ|AèÇýØ ìpGõÉ Gú âpôû|øBÿ |M-XTC|, |MET| ô|VHS| koGýò WlAüú|øBÿ AypüzýBÞõæÿ||ìõok ìÇBèÏú GB oô} |RCP| ìõok AoqüBGþ

ÚpAoâpÖPñl. ðPBüY:||koWlAüú|øBÿ ìõok ìÇBèÏú, 74 WlAüú Aq 501 WlAüú AypüzýBÞõæÿ||(8/44%) cBôÿ só |M-XTCalb|Gõkû ô73 WlAüú (2/53%)

cBìê só|METalb|Gõkðl.||øí̀ñýò 71 WlAüú (2/61%) Gú ÆõoøírìBó øpkôsó |M-XTCalb| ô|METalb| oA kAyPñl. GpAuBx ðPBüY, só |VHSalb| ko

Gýò WlAüú|øBÿ ìõok ìÇBèÏú yñBuBüþ ðãpkül. øí̀ñýò øýa| âõðú AgPçÙ ìÏñþ|kAoÿ koOõqüÐ só|øBÿ GPB–æÞPBìBq ôuýÐ AèÇýØ koGýò ìñBÆÜ ìõok

ìÇBèÏú ìzBølû ðzl. ðPýXú| âýpÿ ðùBüþ:||ðPBüY cB¾ê Aq Aüò ìÇBèÏú ðzBó kAk Þú WlAüú|øBÿ AypüzýBÞõæÿ ìÛýî kuPãBû âõAo} âBôìý{ @Gþ

ìhrðþ||GpAÿ GPB–æÞPBìBqøBÿ ôuýÐ|AèÇýØ, Gú ôütû AðõAÑ |M-XTC| ô|MET, Gõkû ôAüò ìõÂõÑ Aq èdBÍ GùlAyQ Îíõìþ ôðýrAðPÛBë só|øBÿ

ìÛBôìQ Gú GBÞPpÿ|øBÿ GýíBoürA GBül ìõok OõWú ÚpAoâýpk.

ôAsû|øBÿÞéýlÿ:|âBôìý{, A|ypüzýBÞõæÿ, GPB–æÞPBìBqøBÿ ôuýÐ AèÇýØ
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4102 ,212-302:3,96 .hcraeseR yranireteVfo lanruoJ

ìÛBèú| OdÛýÛþelcitrAlanigirO

ìÛlìú
AypüzýBÞõæÿ |AqìÏíõë|Opüò oürâBó ìÛýî kuPãBû âõAo} AðvBó ô

cýõAðBR Gõkû (74,54) |ô Gú uùõèQ AqÆpüÜ qðXýpû ÒnAüþ ô @J ko

AÞõuývPî|øBÿ ìhPéØ AðPzBoìþ|üBGl (44). Gú|Îçôû, AypüzýBÞõæÿ Gú

ÎñõAó Wpï GýíBoürA koAðvBó, Gú ôütû koGýíBoAó GB ðÛÀ Aüíñþ, ìÇpf Gõkû

ô GPB–æÞPBï|øB Gú ôÖõoWùQ koìBó Î×õðQ|øBÿ ðByþ AqAüò

ìýßpôAoâBðývî ìõok AuP×Bkû ÚpAoìþ| âýpðl. kouBë|øBÿ Agýp, yýõÑ

GPB–æÞPBìBqøBÿ ôuýÐ AèÇýØ |)sLBSE(| koGýò WlAüú|øBÿ GBèýñþ

AypüzýBÞõæÿ||Gú|kuQ @ìlû AqAðvBó ìõok OõWú ÚpAoâpÖPú AuQ, ô Aüò

ìßBðývî ìÛBôìQ ìõWI ðBouBüþ kokoìBó GýíBoüùBÿ Î×õðþ âpkülû

AuQ (23,42,6). AÞTp|LBSE|øB oA ìþ|OõAó GpAuBx ìzBGùQ OõAèþ @ìýñõ

Auýl Gú uú âpôû |MET|, |M-XTC| ô |VHS| OÛvýî ðíõk (33) Þú Gú OpOýI

OõuÈ só|øBÿ |METalb|, |M-XTCalb| ô |VHSalb| Þl ìþ| âpkðl. uõüú|øBÿ

AypüzýBÞõæÿ||ìõèl GPB–æÞPBìBqôuýÐ AèÇýØ |(LBSE|), Þú ìíßò

AuQ ìÛBôìQ kAoôüþ ̂ñlâBðú |)RDM(| kAyPú ô ìõWI ìzßçR koìBðþ

âpkðl, koKryßþ ô kAìLryßþ ârAo} ylû|Aðl (23,32). koAüò AoOHBÉ

AypüzýBÞõæÿ||ìõèl |LBSE| Gú ôÖõokocýõAðBR ìõok ì¿pÙ ÒnAÿ AðvBó

ârAo} ylû AuQ ô yõAøl ÖrAüñlû|Aÿ ìHñþ GpðÛ{ ìhBqó kAìþ ko

âvPp} AgýpAüò GBÞPpÿ|øB Gú AðvBó ôWõk kAok (03,12,7). ||

Aq@ó WBüþ Þú âBôìý{ koÞzõoAüpAó ðÛ{ ìùíþ koOõèýl âõyQ ô

Öp@ôokû|øBÿ èHñþ kAok ô ðýrGB koðËpâpÖPò ASpAR qüBó|GBoÿ Þú GBÞPpÿ|øBÿ

ìÛBôï ðvHQ Gú @ðPþ GýõOýà|øBÿ GPB–æÞPBï ìþ|OõAðñl Gpoôÿ GùlAyQ

Îíõìþ ô uçìQ cýõAðBR kAyPú GByñl, ènA koìÇBèÏú cBÂpcÃõo

só|øBÿ GPB–æÞPBìBqôuýÐ AèÇýØ |M-XTCalb|, |METalb| ô |VHSalb| koGýò

WlAüú|øBÿ AypüzýBÞõæÿ||Gú|kuQ @ìlû Aqðíõðú|øBÿ ìlÖõÑ âBôìý{

koìñBÆÜ ìhPéØ AuPBó @moGBüXBó ÒpGþ GB AuP×Bkû Aqoô} ôAÞñ{

qðXýpû|Aÿ KéýípAq|)RCP(| ìõok Gpouþ ÚpAoâpÖQ.
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ìõAk ôoô} ÞBo
WíÐ|@ôoÿ ðíõðú:koAüò ìÇBèÏú AqAoküHùzQ OB Au×ñl 8831 ko

ìXíõÑ OÏlAk 531 ðíõðú ìlÖõÑ AqâBôìý{|øBÿ ìñBÆÜ ìhPéØ AuPBó

@moGBüXBó ÒpGþ (Aoôìýú ìpÞrAuPBó 24 ðíõðú, gõÿ yíBë AuPBó 24

ðíõðú, KýpAðzùpWñõJ AuPBó 92 ðíõðú ô ìýBðlô@J WñõJ AuPBó 22

ðíõðú) WíÐ| @ôoÿ yl (cýõAðBR Gú ¾õoR AO×BÚþ AðPhBJ ylðl).

ðíõðú|øBÿ ìlÖõÑ koèõèú|øBÿ KçuPýßþ AuPpüê ô koìXBôoR üi Gú

@qìBüzãBû AouBë ylðl. ðíõðú|øB koÎpÅ 84-42 uBÎQ ìõok @qìBü{

ÚpAoâpÖPú, koÒýpAüò ¾õoR OB qìBó WlAuBqÿ GBÞPpÿ AypüzýBÞõæÿ||ko

ÖpürC
o

02– ðãùlAoÿ ylðl. ||

WlAuBqÿ AypüzýBÞõæÿ||Aqðíõðú|øBÿ ìlÖõÑ:||üà âpï AqìlÖõÑ ko

Lm01,lCaN58/0% ìÏéÜ âpkül ô KéýQ|øBÿ ìßBðßþ @âBo

)ynamreG ,kcreM(GB AuP×Bkû AquõAJ AuPpüê WùQ WlAuBqÿ OéÛýe

ylðl. GÏl Aqüà yI AðßõGBuýõó koC
o

73, Kpâñú|øBÿ æÞPõqìTHQ

(¾õoOþ Úpìr) Gú ÎñõAó AypüzýBÞõæÿ|koðËpâpÖPú ylû ô Gpoôÿ ìdýÈ

ADõqüò ìPýéò Géõ)ynamreG ,kreM ;BME(| ÞzQ kAkû ylðl ô ìXlkA«

Gú ìlR üà yI koC
o

73 AðßõGú âpkülðl. Kpâñú|øBÿ GB kogz{ uHr

ìPBèýà¶ ìzh¿ú AypüzýBÞõæÿ |AðPhBJ âpkül ô Gpoôÿ KéýQ|øBÿ @âBo

gõó|kAo)ynamreG ,kcreM(ÞzQ kAkû ylðl. üà Kpâñú AqøpÞzQ

ìTHQ ìõok @qìBü{ ÚpAoâpÖQ. øíú WlAüú|øB OdQ oô}|øBÿ

ìýßpôJ|yñBuþ AuPBðlAok yBìê Aðlôë, ìPýê ok, ôôsx KpôußõDpô

uýíõó uýPpAR ÚpAoâpÖPñl (53) ô koìdýÈ |IHB| cBôÿ âéývpôë OB

qìBó AðXBï OvQ|øBÿ ìõèßõèþ kokìBÿ C
o

02– ÚpAoâpÖPñl. ||

Oùýú |AND| GBÞPpüBüþ WùQ|RCP|:|AND| AqKpâñú|øBüþ Þú Gú ÎñõAó

AypüzýBÞõæÿ||yñBuBüþ ylðl ô ðýrAquõüú ÞñPpë ìTHQ |)59834 CCTA

iloc .E(| Gú oô} WõyBðló AuPhpAZ âpkül. Glüò ìñËõo, üà èõN¶ K³pAq

ÞzQ yHBðú Kpâñú GBÞPpüBüþ ô uõüú ÞñPpë ìTHQ koLm051 @J küõðýrû

AuPpüê ÎBoÿ AqesaND )narI ,neGanniC( ìÏéÜ âpkül ô uéõë|øB GB

AuP×Bkû Aqoô} WõyBðló koC
o

001 Gú ìlR 51 kÚýÛú èýrylðl. GÛBüBÿ

uéõèþ AqÆpüÜ uBðPpü×ýõsGB kôo|mpr| 00031 Gú ìlR 2 kÚýÛú GB AuP×Bkû Aq

ìýßpôuBðPpü×õscnÙ ylðl. uLw ìBüÐ oôüþ Þú cBôÿ |AND| Gõk ko

@qìBüzBR ìõèßõèþ ìõok AuP×Bkû ÚpAoâpÖQ. ||

yñBuBüþ ìõèßõèþ AypüzýBÞõæÿ||GB GßBoâýpÿ ôAÞñ{ qðXýpû|Aÿ

KéýípAq|(RCP|):ðPBüY GýõyýíýBüþ AqÆpüÜ OßTýpGú oô} |RCP| OBDýl

ylðl. GpAÿ Aüò ìñËõo, WlAüú|øBÿ AypüzýBÞõæÿ||ìõWõk Gpoôÿ

KéýQ|øBÿ @âBogõó|kAoìõok AuPhpAZ |AND| ô OBDýl OzhýÀ ÚpAo

âpÖPñl. KpAüípøBÿ3802ocE|)GAGTTACAAGT CAC AGT

TCG( ô5472ocE)TT ACG CCT TCT CTATTC ACG(

AgP¿B¾þ âõðú AypüzýBÞõæÿ||WùQ OÏýýò cÃõo|AND| GBÞPpüBüþ

kuQ ðhõokû ìõok AuP×Bkû ÚpAoâpÖPñl (04). WùQ ÞñPpë ìñ×þ |AND|

AèãõGB @J AuPpüê WBüãrüò âpkül. ôAÞñ{ kocXî Lm52 cBôÿ Lm2

AND| Aèãõ, Lm5/21 AqìhéõÉ A¾éþ |RCP| GB ÒéËQ |X|2

|(narI ,neGanniC|), Mm4/0  Aqøpüà AqKpAüípøB AðXBï âpkül. OßTýpko

kuPãBû OpìõuBüßépTTEBROC| (ìlë |300-2PC|, AuPpAèýB) AðXBï

âpÖQ. Îíê OßTýpkoC
o

|49 GpAÿ 4 kÚýÛú; 53 ̂pgú ìPzßê AqC
o

|49 GpAÿ

54 SBðýú; C
o

|75 GpAÿ 1 kÚýÛú; C
o

|27 GpAÿ 2 kÚýÛú ô ìpcéú OõuÏú ðùBüþ ko

C
o

|27 GpAÿ 01 kÚýÛú AðXBï âpÖQ. ÞñPpë ìñ×þ ô ìTHQ koøp@qìBü{ OßTýp

|RCP| ìõok AuP×Bkû ÚpAoâpÖPñl. uLw ðíõðú|øBÿ GBÞPpüBüþ ìTHQ AqðËp

kAyPò ìd¿õë |RCP| GB AðlAqû 266 W×Q GBqAqðËpcÃõosó|øBÿ

GPB–æÞPBìBqôuýÐ AèÇýØ |M-XTCalb|, |METalb| ô |VHSalb| GB AuP×Bkû |RCP|

ìõok AoqüBGþ ÚpAoâpÖPñl.

yñBuBüþ só|øBÿ GPB–æÞPBìBqôuýÐ|AèÇýØ GB GßBoâýpÿ |RCP:

cÃõosó|øBÿ Þl Þññlû |M-XTC|, |MET| ô |VHS| koøíú WlAüú|øBÿ

AypüzýBÞõæÿ||Gú|kuQ @ìlû OõuÈ |RCP| ô GB AuP×Bkû AqKpAüípøB ô

^pgú|øBÿ kìBüþ Þú ÚHç« ârAo} ylû|Aðl, ìõok ìÇBèÏú ÚpAoâpÖQ

(Wlôë 1). ||

ôAÞñ{ |RCP| WùQ yñBuBüþ cÃõosó  |METalb| GB AuP×Bkû AqÞýQ

|RCP| uBgQ ypÞQ uýñBsó kocXî ðùBüþ Lm|52 yBìê Lm5/21 |Aq|

|ìvPp||ìýßw,||KpAüípøBÿ |F-MET| ô |R-MET| øp|| ÞlAï||GB ÒéËQ

lomm4/0, Lm5/8 |Aq|| @J||küõðýrû||AuPpüê||ô||Lm2 |Aq||ðíõðú|AND|

AuPhpAZ||ylû||AqGBÞPpÿ||AðXBï|| âpÖQ. koAüò ôAÞñ{ AqAypüzýBÞõæÿ

3351CCTPGú ÎñõAó ÞñPpë ìTHQ AuP×Bkû âpkül ô Aq@J ìÛÇpAuPpüê

Gú WBÿ |AND| GpAÿ ÞñPpë ìñ×þ AuP×Bkû yl. oôðl OßTýpGB Aèãõÿ kìBüþ

yBìê kðBOõoAuýõó Aôèýú kokìBÿ C
o

|49 Gú ìlR 5 kÚýÛú; 23 ̂pgú kìBüþ

øpÞlAï yBìê kðBOõoAuýõó kokìBÿ C
o

|49 Gú ìlR 03 SBðýú, ìpcéú AO¿Bë

kokìBÿ C
o

|45 Gú ìlR 03 SBðýú, ìpcéú AìPlAk kokìBÿ C
o

|27 Gú ìlR 1

kÚýÛú; ô ìpcéú ðùBüþ WùQ ÞBìê yló ôAÞñ{ kokìBÿ C
o

|27  Gú ìlR 01

kÚýÛú AðXBï âpÖQ. ||

cÃõosó |M-XTCalb| koWlAüú|øBÿ ìõok ìÇBèÏú GB AuP×Bkû AqW×Q

KpAüípøB ô ̂pgú kìBüþ ârAo} ylû OõuÈ |nietsledE| ô øíßBoAó kouBë

3002 ìõok Gpouþ ÚpAoâpÖQ (41). GpAÿ Aüò ìñËõoìhéõÉ ôAÞñ{

øí̀õó oô} ìõok AuP×Bkû GpAÿ yñBuBüþ só |METalb|Oùýú âpkül GB Aüò

O×BôR Þú AqKpAüípøBÿ ìpGõÆú (|F-M-XTC ô R-M-XTC|) koìhéõÉ

ôAÞñ{ AuP×Bkû âpkül. ôAÞñ{ OßTýpGB GpðBìú qìBðþ: kðBOõoAuýõó Aôèýú

kokìBÿ C
o

|49 Gú ìlR 2 kÚýÛú, 53 ̂pgú kìBüþ yBìê C
o

|49 Gú ìlR 02

SBðýú, C
o

|15 Gú ìlR 03 SBðýú ô C
o

|27 Gú ìlR 03 SBüñú ô ðùBüPB« ìpcéú ðùBüþ

ôAÞñ{ kokìBÿ C
o

|27 Gú ìlR 3 kÚýÛú AðXBï âpÖQ. koAüò ôAÞñ{ ðýrAq

AypüzýBÞõæÿ|3351CCTP |Gú ÎñõAó ÞñPpë ìTHQ ô Aq@J ìÛÇpAuPpüê

Gú WBÿ |AND| Gú ÎñõAó ÞñPpë ìñ×þ AuP×Bkû yl.



WlAüú|øBÿ AypüzýBÞõæÿ| cBôÿ só|øBÿ LBSE| koâBôìý{502

||WùQ yñBuBüþ só |VHSalb|, ìhéõÉ ôAÞñ{ GB AuP×Bkû AqW×Q

KpAüípìpGõÆú |(F-VHS | ô R-VHS) ô GpAuBx KpôOõÞê GßBooÖPú koìõok

só |METalb|Oùýú âpkülû ô oôðl OßTýpkokuPãBû OpìBë uBüßépGB

^pgú|øBÿ kìBüþ ìzBGú AðXBï âpÖQ. koAüò ôAÞñ{ AqAypüzýBÞõæÿ

3351CCTP|)noitcelloC erutluC epyT naisreP( ô ðýrÞéHvýç

Kñõìõðýú8421CCTR |)noitcelloC erutluC epyT izaR( Gú ÎñõAó

ÞñPpë ìTHQ ô Aq@J ìÛÇpAuPpüê Gú WBÿ |AND| Gú ÎñõAó ÞñPpë ìñ×þ

AuP×Bkû yl.

AèßPpôÖõoqìd¿õæR |RCP|: Öp@ôokû|øBÿ |RCP| cB¾ê AqOßTýpøp

üà Aqsó|øBÿ ìõok ìÇBèÏú AqÆpüÜ AèßPpôÖõoqGpoôÿ së @âBoôq2/1% ô

ìzBølû koqüpkuPãBû ìBôoAF Gñ×{ ìõok Gpouþ ÚpAoâpÖPñl. AðlAqû

ìd¿õæR |RCP| GB AuP×Bkû AqðzBðãp|sulp reddal AND pb 001

MTreluReneG| uBgQ ypÞQ ÖpìñPBqÞzõo@èíBó ìzhÀ âpkülðl.

@ðBèýr@ìBoÿ: @ðBèýr@ìBoÿ GB AuP×Bkû Aqðpï|AÖrAo|batiniM| ðvhú 51

AðXBï âpkül. AgPçÙ ìýrAó yýõÑ |M-XTCalb| ô |METalb| koGýò ðõAcþ

ìõok ìÇBèÏú GB @qìõó  |)snoitroporp -2 > tatS cisaB > tatS(

snoitroporp -2| @ðBèýrâpkül. Aoq} 50/0<p| AqðËp@ìBoÿ ìÏñþ|kAokoðËp

âpÖPú yl.

ðPBüY
koÞê 501 WlAüú AypüzýBÞõæÿ||AqâBôìý{|øBÿ ìñBÆÜ ìhPéØ

AuPBó @moGBüXBó ÒpGþ(Aoôìýú 33 WlAüú, gõÿ 33 WlAüú, KýpAðzùp42

WlAüú ô ìýBðlô@J 51 WlAüú) AqÆpüÜ oô}|øBÿ ìÏíõë ô ðýr@qìBü{

ìõèßõèþ GB GßBoâýpÿ KpAüípøBÿ AgP¿B¾þ âõðú |3802ocE| ô |5472ocE|

ìõok yñBuBüþ ÚpAoâpÖPñl. OßTýpGú oô} |RCP| GBðlÿ GB AðlAqû OÛpüHþ

266 W×Q GBqOõèýl ðíõk Þú ðzBó AqcÃõo|AND| GBÞPpüBüþ AuQ

(O¿õüp2).

|ðPBüY OßTýpsó |METalb| Gú oô} |RCP:AqOÏlAk 501 WlAüú

AypüzýBÞõæÿ||ìõok ìÇBèÏú, 73 WlAüú (2/53%) kAoAÿ só |METalb|

Gõkðl Þú Gú O×ßýà ðõAcþ ìõok ìÇBèÏú 11 WlAüú (33%) AqðBcýú Aoôìýú,

41 WlAüú (24%) AqðBcýú gõÿ, 7 WlAüú (92%) AqðBcýú KýpAðzùpô 5 WlAüú

(33%) AqðBcýú ìýBðlô@J Gú|kuQ @ìl (ðíõkAo1).

koO¿õüp3 O¿õüpìpGõÉ Gú AèßPpôÖõoqìd¿õæR cB¾ê AqOßTýpsó

|METalb| Gpoôÿ së @âBoôqðzBó kAkû ylû AuQ.

ðPBüY OßTýpsó |M-XTCalb| Gú oô} |RCP:cÃõosó |M-XTCalb| ko501

WlAüú AypüzýBÞõæÿ||Gú oô} |RCP| ìõok Gpouþ ÚpAoâpÖQ Þú AqAüò

OÏlAk 74 WlAüú (8/44%) kAoAÿ só |M-XTCalb| Gõkðl Þú Gú O×ßýà ðõAcþ

ìõok ìÇBèÏú 41 WlAüú (4/24%) AqðBcýú Aoôìýú, 12 WlAüú (6/36%) Aq

ðBcýú gõÿ, 6 WlAüú (52%) AqðBcýú KýpAðzùpô 6 WlAüú (04%) AqðBcýú

ìýBðlô@J Gú|kuQ @ìl (ðíõkAo1).

O¿õüp1-||ìñBÆÜ ðíõðú|GpkAoÿ ylû ôAÚÐ koAuPBó @moGBüXBó ÒpGþ.

Oƒ¿ƒõüƒp2.||AèßPƒpôÖƒõoqìd¿ƒõæR |RCP| cƒB¾ƒê AqOßTýƒpsó AgP¿ƒB¾ƒþ âƒõðƒú
AypüzýBÞõæÿ. ̂Bøà |M|: ðzBðãp|sulp reddal AND pb 001 MTreluReneG|.
^Bøà 1: ÞñPpë ìTHQ. ̂Bøà 2: ÞñPpë ìñ×þ. ̂Bøà|øBÿ 01-3: Öp@ôokû|øBÿ|RCP| GB
AðlAqû ìõok AðPËBoclôk 266 W×Q GBq. |

O¿ƒõüp3.||AèßPpôÖõoqìd¿õæR cB¾ê AqOßTýpsó |METalb| Gpoôÿ së @âBoôq.
^ƒƒƒBøƒƒà|M:| ìƒƒBoÞƒƒp|)ynamreG ,satnemreF( sulp reddal AND pb 001

MTreluReneG|; ̂Bøà 1: ÞñPpë ìTHQ (AypüzýBÞõæÿ|3351CCTP |; ̂Bøà2:
ÞñPƒpë ìñ×ƒþ (AuP×ƒBkû Aq@J ìÛƒÇƒpAuPƒpüƒê Gƒú WƒBÿ |AND|); ̂ƒBøà|øBÿ 8-3:
WlAüú|øBÿ ìñPhI AypüzýBÞõæÿ||GB ôAÞñ{ ìTHQ.
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koO¿õüp4 O¿õüpìpGõÉ Gú AèßPpôÖõoqìd¿õæR cB¾ê AqOßTýpsó

|M-XTCalb| Gpoôÿ së @âBoôqðzBó kAkû ylû AuQ.

ðPBüY OßTýpsó |VHSalb| Gú oô} |RCP:cÃõosó |VHSalb| koOíBìþ

501 WlAüú AypüzýBÞõæÿ||Gú|kuQ @ìlû koAüò ìÇBèÏú Gú oô} |RCP|

ìõok Gpouþ ÚpAoâpÖQ Þú øýa üà Aqðíõðú|øB kAoAÿ só |VHSalb| ðHõkðl ô

ìd¿õë 293 W×Q GBqÿ cB¾ê AqOßTýpsó |VHSalb| ÖÛÈ ko

AypüzýBÞõæÿ|3351CCTP ô ÞéHvýç Kñõìõðýú|8421CCTR | Þú Gú

ÎñõAó uõ} ÞñPpë ìTHQ koAüò ôAÞñ{ ìõok AuP×Bkû ÚpAoâpÖPú Gõkðl,

ìzBølû yl. O¿õüp5 O¿õüpAèßPpôÖõoqìd¿õæR cB¾ê AqOßTýpsó

|VHSalb| Gpoôÿ së @âBoôqoA ðzBó ìþ|køl.

Gú Æõogç¾ú ko@qìBü{ |RCP| AqìXíõÑ 501 WlAüú AypüzýBÞõæÿ|

|ìõok ìÇBèÏú, 74 WlAüú (8/44%) ô 73 WlAüú (2/53%)  Gú OpOýI cBôÿ

só                          M-XTCalb|ô |METalb| Gõkðl. kocBèþ| Þú só |VHSalb| koøýa| ÞlAï

AqWlAüú|øB yñBuBüþ ðãpkül. øí̀ñýò 71 WlAüú (2/61%) Gú Æõo

øî|qìBó kAoAÿ øpkô só |M-XTCalb| ô |METalb| Gõkðl. koÂíò 03 WlAüú

(5/82%) OñùB cBôÿ só  |M-XTCalb| ô 02 WlAüú (91%) OñùB cBôÿ só

|METalb| Gõkðl.

øí̀ñýò koAüò OdÛýÜ @ðBèýr@ìBoÿ GB AuP×Bkû Aqðpï AÖrAo|batiniM|

ðvhú 51 |)snoitroporp -2 > tatS cisaB > tatS(| ðzBó kAk Þú koGýò

ìñBÆÜ ìõok ìÇBèÏú ôAÚÐ koAuPBó @moGBüXBó ÒpGþ, AqðËpìýrAó yýõÑ

só|øBÿ |M-XTCalb| ô |METalb| AgPçÙ ìÏñþ|kAoÿ ôWõk ðlAok. ||

GdU | |
AðPpôGBÞPpüBuú|øBÿ ìõèl GPB–æÞPBìBqôuýÐ AèÇýØ |)LBSE(| üà

ìõÂõÑ Wlÿ koKryßþ Gõkû ô Gú ÎñõAó ìvEéú|Aÿ ðõÊùõokoqìýñú

kAìLryßþ ìÇpf ìþ|GByñl (93). koAüò AoOHBÉ cÃõoGBÞPpÿ|øBÿ âpï

ìñ×þ ìÛBôï koGpAGpu×BèõuLõoüò|øBÿ ôuýÐ AèÇýØ GõAuÇú Oõèýl

|LBSE| kokAï|øBÿ ìõok ì¿pÙ ÒnAÿ AðvBó ô OBCSýp@ó Gpoôÿ uçìQ

AðvBó OõuÈ |treffieS| ô øíßBoAó kouBë 3102 ìõok ìÇBèÏú ÚpAoâpÖPú

AuQ (14). ìÇBèÏBR ìPÏlk koìñBÆÜ ìhPéØ ÞzõoAüpAó ðýrðzBó køñlû

cÃõoGPB–æÞPBìBqøBÿ ôuýÐ AèÇýØ koWlAüú|øBÿ GBÞPpüBüþ Gú|kuQ

@ìlû AqAÖpAk GýíBoAqWíéú ÞéHvýç Kñõìõðýú |(82,71), | âõðú|øBÿ

@uýñPõGBÞPp||(34), âõðú|øBÿ uBèíõðç||(83), WlAüú|øBÿ yýãç||(73) ô

WlAüú|øBÿ AypüzýBÞõæÿ||(72,1) ìþ|GByñl. Aüò ìõÂõÑ èrôï AðXBï

OdÛýÛBR WBìÐ Gú ìñËõoìzhÀ ðíõkó ìhBqó, Gú ôütû ìhBqó kAìþ,

oA @yßBoìþ|uBqk. AqAüò oô koAüò ìÇBèÏú 501 WlAüú AypüzýBÞõæÿ|

|Gú|kuQ @ìlû AqìlÖõÑ âBôìý{|øBÿ ̂ùBoìñÇÛú ôAÚÐ koAuPBó

@moGBüXBó|ÒpGþ Kw AqyñBuBüþ GpAuBx ôütâþ|øBÿ ÞzQ, g¿õ¾ýBR

GýõyýíýBüþ ô OßTýpsó |ANRr S32| AgP¿B¾þ âõðú AypüzýBÞõæÿ, Aq

ðËpcÃõosó|øBÿ |M-XTCalb|, |METalb| ô |VHSalb| ìõok Gpouþ ÚpAo

âpÖPñl. øí̀õó ìÇBèÏú |noffiR| ô øíßBoAó kouBë 1002| GlðHBë OßTýpsó

|ANRr S32| ÚÇÏú|Aÿ GB AðlAqû 266 W×Q GBqÿ Aqøíú WlAüú|øBÿ

AypüzýBÞõæÿ||Gú|kuQ @ìl.

ðPBüY cB¾ê AqAüò ìÇBèÏú ðzBó|køñlû cÃõosó GPB–æÞPBìBqôuýÐ

AèÇýØ |M-XTCalb| ko8/44% AqWlAüú|øBÿ AypüzýBÞõæÿ||ìõok ìÇBèÏú

Gõk. ìÇBèÏú AðXBï âpÖPú OõuÈ |gnehZ| ô øíßBoAó kouBë 2102 ðýrðzBó

kAk Þú AypüzýBÞõæÿ||ìÛýî kAï|øBÿ uBèî ìõok ì¿pÙ ÒnAÿ AðvBó

ìþ|OõAðñl ìhBqó ìùî só|øBÿ |M-XTCalb| GByñl (15). Aüò ìõÂõÑ Aq

èdBÍ GùlAyQ Îíõìþ AøíýQ gB¾þ kAok, qüpA WlAüú|øBÿ

AypüzýBÞõæÿ||Oõèýl Þññlû GPB–æÞPBìBq|M-XTC| koupAupWùBó Gú

O¿ƒõüƒp5.||AèßPpôÖõoqìd¿õæR cB¾ê AqOßTýpsó |VHSalb| Gpoôÿ së @âBoôq.
^ƒƒƒBøƒƒà|M:| ìƒƒBoÞƒƒp|)ynamreG ,satnemreF( sulp reddal AND pb 001

MTreluReneG|; ̂Bøà1: ÞñPpë ìñ×þ (AuP×Bkû Aq@J ìÛÇpAuPpüê Gú WBÿ |AND|);
^ƒBøƒà 2: ÞñPƒpë ìTHƒQ (AyƒpüzýƒBÞƒõæÿ|3351CCTP|); ̂ƒBøƒà 3: ÞñPpë ìTHQ
(ÞéHvýç Kñõìõðýú|8421CCTR |); ̂Bøà 7-4: WlAüú|øBÿ ìñPhI AypüzýBÞõæÿ||GB
ôAÞñ{ ìñ×þ.

O¿õüp4.||AèßPpôÖõoqìd¿õæR cB¾ê AqOßTýpsó |M-XTCalb| Gpoôÿ së @âBoôq.
^ƒƒƒBøƒƒà|M:| ìƒƒBoÞƒƒp|)ynamreG ,satnemreF( sulp reddal AND pb 001

MTreluReneG|; ̂Bøà 1: ÞñPpë ìTHQ (AypüzýBÞõæÿ|3351CCTP |; ̂Bøà2:
ÞñPƒpë ìñ×ƒþ (AuP×ƒBkû Aq@J ìÛƒÇƒpAuPƒpüƒê Gƒú WƒBÿ |AND|); ̂ƒBøà||øBÿ 8-3:
WlAüú|øBÿ ìñPhI AypüzýBÞõæÿ||GB ôAÞñ{ ìTHQ.



WlAüú|øBÿ AypüzýBÞõæÿ| cBôÿ só|øBÿ LBSE| koâBôìý{702

ÎñõAó ÎBìê ìùî Î×õðQ|øBÿ kuPãBû AkoAoÿ koAðvBó ìÇpf ìþ|GByñl

(33,6). koìÇBèÏú|Aÿ øî Þú OõuÈ madahgoM| ô øíßBoAó kouBë 1102

Gpoôÿ WlAüú|øBÿ AypüzýBÞõæÿ||Gú|kuQ @ìlû Aqðíõðú AkoAoAÖpAk GýíBo

koìzùl AðXBï âpÖQ, só |XTCalb| koìÛBüvú GB GÛýú só|øBÿ Þl Þññlû

|LBSE| AqAðPzBoôuýÐ|Opÿ GpgõokAoGõk (13). AðPzBoôuýÐ Aüò ðõÑ Aq

GPB–æÞPBìBqøBÿ ôuýÐ AèÇýØ ìþ|OõAðl ðByþ AqOdpá só|øBÿ ìnÞõo

GõAuÇú AWrAF sðPýßþ ÚBGê AðPÛBë GByl. ìÇBèÏBR ðzBó kAkû|Aðl Þú

só|øBÿ |M-XTCalb| ÎílOB« Gpoôÿ KçuíýløBÿ AèdBÝ Knüpcíê ylû

(05,9,8) ô koAÒéI ìõAok koAoOHBÉ GB OõAèþ|øBÿ OlAgéþ ìTê |1pcESI| üB

|1rcSI| ìþ|GByñl Þú ìþ|OõAðñl ÚÇÏBR |AND| ÞñBoÿ oA GB gõk AðPÛBë køñl

(84,43). øí̀ñýò GBül OõWú kAyQ Þú AìßBó WlAuBqÿ

AypüzýBÞõæÿ|øBÿ ìõèl |M-XTC| AqgBá ôWõk kAyPú Gú|Æõoÿ| Þú Aüò

AWpAï ìþ|OõAðñl clAÚê GpAÿ üà uBë koìdýÈ gBá GÛB üBGñl (91). AqAüò

oô ìþ|OõAó Aüò ìõÂõÑ oA  Gú ÎñõAó üà ÖBÞPõogÇpkoìdýÈ| Kpôo}

âBôìý{|øB ìl ðËpÚpAokAkû ô ìÇBèÏBR GýzPpÿ oA koAüò AoOHBÉ AðXBï kAk.

||GpAuBx ðPBüY cB¾ê AqAüò ìÇBèÏú só |METalb| ko73 WlAüú Aq501 WlAüú

AypüzýBÞõæÿ||ìõok ìÇBèÏú (2/53%) yñBuBüþ âpkül, kocBèþ Þú só

VHSalb|  koøýa ÞlAï AqWlAüú|øBÿ ìõok ìÇBèÏú yñBuBüþ ðzl. OBÞñõó

ðíõkAo1.||cÃõosó |METalb| koðíõðú|øBÿ AypüzýBÞõæÿ||Gú|kuQ @ìlû AqøpìñÇÛú ìõok ìÇBèÏú. Þê WlAüú|øBÿ AypyýB Þéþ Gú|kuQ @ìlû.

ðíõkAo2.||cÃõosó |M-XTCalb| koðíõðú|øBÿ AypüzýBÞõæÿ||Gú|kuQ @ìlû AqøpìñÇÛú. Þê WlAüú|øBÿ AypyýB Þéþ Gú|kuQ @ìlû .

ìñHÐ AðlAqû ìd¿õë |(pb) OõAèþ KpAüíp só ølÙ ðBï KpAüíp

(32|) 615 |’’3-CGACCAAATAACGACTA-|’’|5|
|METalb|

|F-MET

’’3-CTTTTGCAAGAAGCCCC-’’5| |R-MET

(|41) 445 ’’3-AATGACCATGACGTGTAGCGTTT-’’5|
|M-XTCalb

|F-M-XTC

|’’3--ATACCGTGGTGGTTGCTATAGC-’’5 |F-M-XTC

(|11) 293 ’’3-GTTTTTCCGTCAGTTAGGA-’’5|
|VHSalb|

|F-VHS

’’3-GCTCGCTTTAGTCGTTTA-’’5| |R-VHS

Wlôë 1. OõAèþ KpAüípôAðlAqû ìõok AðPËBoìd¿õæR GlðHBë OßTýpsó|øBÿ ÞlÞññlû |METalb|,|M-XTCalb| ô|VHSalb.|
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|VHSalb| GñƒloR koWƒlAüú|øBÿ AypüzýBÞõæÿ||Gú|kuQ @ìlû AqkAï|øBÿ

ìroÎú|Aÿ yñBuBüþ ylû AuQ. OñùB OÏlAk Þíþ ârAo} koAoOHBÉ GB cÃõo

|21-VHSalb| koWƒlAüƒú|øƒBÿ AyƒpüzýBÞõæÿ|Gú|kuQ @ìlû AqÆýõo(22) ô

5-VHSalb| koAðPpôGBÞPpüBuú|øBÿ Gú|kuQ @ìlû Aqgõá (92) ìñPzpylû

AuƒQ. Gƒpgþ AqìÇBèÏBR AðXBï ylû koAüpAó koqìýñú Kryßþ ðýrðzBó

køñlû ôÖõoGBæÿ só Þl Þññlû |MET| koìÛBüvú GB |VHS| AuQ (94,24).

Aüƒò ìƒõÂƒõÑ AøíýƒQ AðXƒBï ìÇBèÏBR WBìÐ koAoOHBÉ GB yñBuBüþ ìñzBC

ìÛƒBôìƒQ|øƒBÿ kAoôüƒþ koAðvƒBó GB OBÞýl GpðÛ{ ìhBqó kAìþ ô qðXýpû

ÒnAüþ oA ðzBó ìþ|køl. ||

Gú ÆõoÞéþ koAüò ìÇBèÏú GýzPpüò ô ÞíPpüò ìýrAó cÃõosó|øBÿ

GPB–æÞPBìBqôuýÐ AèÇýØ Gú OpOýI koWlAüú|øBÿ AypüzýBÞõæÿ||Gú|kuQ

@ìlû AqìñBÆÜ gõÿ (6/36% GpAÿ só |M-XTCalb| ô 24% GpAÿ só |)METalb|

ô KƒýƒƒpAðzùƒp(52% GƒpAÿ só |M-XTCalb| ô 92% GƒpAÿ só |)METalb| âƒrAo}

âƒƒpküƒƒl. kocƒƒBèƒƒþ Þƒú ìƒýƒrAó cƒÃƒõosó|øƒBÿ |M-XTCalb| ô |METalb| ko

WlAüú|øBÿ AypüzýBÞõæÿ||Gú|kuQ @ìlû AqìñÇÛú Aoôìýú Gú OpOýI 4/24%

ô 33% ô koWlAüú|øBÿ AypüzýBÞõæÿ||Gú|kuQ @ìlû AqìñÇÛú ìýBðlô@J Gú

OpOýI 04% ô 33% Gõk. GB Aüò cBë Gpouþ|øBÿ @ìBoÿ ðzBó kAk Þú AgPçÙ

ìÏñƒþ|kAoÿ AqðËpìýrAó yýõÑ só|øBÿ GPB–æÞPBìBqôuýÐ AèÇýØ koGýò

ìñƒBÆƒÜ ìƒõok ìƒÇBèÏú ôWõk ðlAok Þú Aüò Aìpìíßò AuQ ðByþ Aqoô}

koìƒBðþ üßvBó, ypAüÈ Kpôoyþ ô ypAüÈ ìdýÇþ ìzBGú koAüò ìñBÆÜ

GByl. ìÇBèÏBR ìPÏlk ðzBó kAkû|Aðl só|øBÿ Þl Þññlû |LBSE| ìÏíõæ« Gp

oôÿ AüñPãƒpôó|øƒB, OƒpAðvLõqôó|øB ô üB KçuíýløBüþ ÚpAokAoðl Þú cBôÿ

só|øBÿ ìÛBôìQ ðvHQ Gú uBüpÎõAìê Âl ìýßpôGþ ÒýpìpOHÈ Gõkû (31) ô

Oõèýl |LBSE| koAÎÃBÿ AðPpôGBÞPpüBuú ìÏíõæ« GB GýBó ìÛBôìQ ðvHQ Gú

kAoôøBÿ küãpÿ ÒýpAqGPB–æÞPBï|øB øípAû AuQ (02,21). AqAüò oô AuP×Bkû

AqkAoôøƒƒBÿ GƒPƒƒB–æÞPƒBï ô ðýƒrASƒpøƒî|AðPhƒBGƒþ Gƒú|ôAuƒÇƒú OXƒõüƒruƒBüƒp

@ðƒPþ|GýõOýà|øBÿ ÒýpGPB–æÞPBï, ìþ|OõAðñl kèýê AcPíBèþ WùQ cÃõo

GƒBÞƒPƒpÿ|øƒBÿ ìƒõèƒl GƒPƒB–æÞƒPƒBìBqøBÿ ôuýÐ AèÇýØ kokuPãBû âõAo}

âBôìý{ GByl. Aq@ðXBüþ Þú âBôìý{ ÎçÚú qüBkÿ Gú @J|Oñþ koAuPhp,

oôkgƒBðú ô âõkAë|øBÿ @J kAok, ènA AìßBó Agn AypüzýBÞõæÿ||ìÛBôï ko

GƒpAGƒp@ðƒPƒþ GýõOýà|øB AqÆpüÜ @J ô üB GpÎßw ôWõk kAok. Gú Æõoÿ Þú

GBÞPpÿ|øBÿ ìÛBôï ðvHQ Gú @ðPþ GýõOýà| Þú cBìê só|øBÿ ìPñõÑ yBìê

|M-XTCalb|, |METalb| ô |VHSalb| Gpoôÿ AWrAÿ sðPýßþ ÚBGê AðPÛBë Gõkðl ÚHç«

AqìƒdƒýÈ|øBÿ @Gþ Þzõo|øBÿ ìhPéØ WlA ylû|Aðl (81,01,2). øí̀ñýò

ÎƒñƒõAó yƒlû AuƒQ Þƒú @J|øƒBÿ uƒÇƒdƒþ ô ÖƒBÂƒçJ|øƒB, koüBÖQ Þññlû

ìƒýƒßƒpôGƒýƒõOƒBÿ kuPãBû âõAo} AðvBó ô uBüpcýõAðBR, cBìéýò ìùî ko

AðPzBoAypüzýBÞõæÿ||koìdýÈ øvPñl (51). AqAüò oô æqï AuQ ìÇBèÏBR

WBìÏþ koAoOHBÉ GB cÃõoGBÞPpÿ|øBÿ ìõèl GPB–æÞPBìBqôuýÐ AèÇýØ ko

ìdýÈ|øBÿ Kpôoyþ âBôìý{ AqWíéú cõÂ`ú|øBÿ @J AðXBï âýpk.

Gú|ÆõoÞéþ ìÇBèÏú cBÂpðzBó kAk Þú só|øBÿ Þl Þññlû GPB–æÞPBìBq

ôuƒýƒƒÐ|AèƒƒÇƒýƒƒØ, Gƒƒú ôüƒtû AðƒõAÑ |M-XTCalb| ô |METalb|, Gƒú ôÖƒõokoGýƒò

WlAüú|øBÿ AypüzýBÞõæÿGú|kuQ @ìlû AqìlÖõÑ âBôìý{ cÃõokAoðl.

GƒB Aüƒò cƒBë koìƒÇƒBèƒÏƒú|Aÿ Þƒú AgƒýƒpA« koÞƒzõoøñl Gpoôÿ WlAüú|øBÿ

AyƒpüƒzƒýƒBÞƒõæÿ||ìõèl OõÞvýò yýãB |)CETS(| Gú|kuQ @ìlû AqìlÖõÑ

âƒBôìƒýƒ{|øƒBÿ uƒBèî AðƒXƒBï âƒpÖƒQ, øƒýƒ̀ƒßlAï Aqsó|øBÿ |M-XTCalb|,

|METalb| ô |VHSalb| koWlAüú|øBÿ ìõok ìÇBèÏú yñBuBüþ ðãpkül (62). Aüò

AgPçÙ ìþ|OõAðl ðByþ AqO×BôR|øBÿ WÓpAÖýBüþ, uývPî ìlüpüPþ ô ðýr

O×BôR koOõqüÐ só|øBÿ Þl Þññlû @ðrüî|øBÿ GPB–æÞPBìBqôuýÐ|AèÇýØ ko

Gƒýƒò WƒlAüƒú|øƒBÿ AyƒpüƒzƒýƒBÞƒõæÿ||ìƒÛýî ô GýíBoürA GByl Þú æqï AuQ

ìÇBèÏBR WBìÐ|Opÿ koAüò AoOHBÉ ¾õoR âýpk. GB Aüò ôWõk AøíýQ AðPzBo

ôuƒƒýƒƒƒÐ só|øƒƒƒBÿ Þƒƒƒl Þƒƒñƒƒñƒƒlû |M-XTCalb| ô |METalb| koWƒƒlAüƒƒú|øƒƒBÿ

AypüzýBÞõæÿ||ìõok ìÇBèÏú GB koðËpâpÖPò yýõÑ |LBSE| koWlAüú|øBÿ

GƒBÞƒPpüBüþ Gú|kuQ @ìlû AqAÖpAk GýíBokoìñBÆÜ ìhPéØ ÞzõoìzhÀ

ìƒþ| âƒpkk (63,3). Aâƒp̂ƒú ðíþ|OõAó ìzhÀ ðíõk Þú WlAüú|øBÿ ìõèl

|LBSE| koAüò GýíBoAó só|øBÿ ìÛBôìQ oA AqkAï|øBÿ ìõok ì¿pÙ ÒnAÿ

AðƒvƒBó AqÆpüÜ qðXýpû ÒnAüþ ÞvI ðíõkû|Aðl, GB Aüò cBë yýõÑ GBæÿ

GPB–æÞPBìBqøBÿ ôuýÐ AèÇýØ ðõÑ |M-XTC| ô |MET| koGýò WlAüú|øBÿ

AyƒpüzýBÞõæÿ||ìÛýî kuPãBû âõAo} âBôìý{ ðzBó køñlû ðÛ{ ìùî

@ðùB Gú ÎñõAó ìhBqó só|øBÿ |LBSEìþ|GByl. AðXBï OdÛýÛBR GýzPpko

AoOƒHƒBÉ GƒB OƒÏýýò ôAoüBðQ |LBSE||øBÿ ìpGõÉ Gú WlAüú|øBÿ GBÞPpüBüþ GB

ìñzBC AðvBó ô kAï ô ðýrOÏýýò Þéõó WlAüú|øB kooôyò|Opyló Aüò ìõÂõÑ

ìþ|OõAðl ìõöSpGByl.

ìÇBèÏú cBÂpðýrAqìXíõÑ 501 WlAüú AypüzýBÞõæÿ||Gú|kuQ @ìlû

AqìlÖõÑ âBôìý{ 71 WlAüú (2/61%) ôAWl øpkô só |M-XTCalb| ô |METalb|

Gõkðl Þú GB ðPBüY cB¾ê AqìÇBèÏBR küãpìHñþ GpcÃõoøî| qìBó só|øBÿ

|M-XTCalb| ô |METalb| koWƒlAüƒú|øƒBÿ AyƒpüƒzƒýƒBÞƒõæÿ||Gú|kuQ @ìlû Aq

kAï|øƒBÿ ìƒhƒPéƒØ øî|gƒõAðþ kAok (64,61). Aüò ìõÂõÑ Gú èdBÍ AüXBk

ìÛBôìQ ̂ñlâBðú koWlAüú|øBÿ ìnÞõoô GpôqìzßçR koìBðþ ìþ|OõAðl

ìùî GByl (5,4). ||

Gƒú Æƒõogƒç¾ƒú üƒBÖƒPƒú|øƒBÿ Aüƒò ìƒÇƒBèÏú ðzBó kAk Þú WlAüú|øBÿ

AyƒpüƒzƒýƒBÞõæÿìÛýî kuPãBû âõAo} âBôìý{|øBÿ uBèî ìþ|OõAðñl Gú

ÎƒñƒõAó ìhBqó só|øBÿ Þl Þññlû GPB–æÞPBìBqøBÿ ôuýÐ AèÇýØ Gõütû Aq

ðõÑ |M-XTCalb| ô |METalb| ìÇpf GByñl Þú Aüò ìõÂõÑ AqèdBÍ GùlAyQ

Îíõìþ ô AðPÛBë só|øBÿ GPB–æÞPBìBqôuýÐ AèÇýØ AqÆpüÜ qðXýpû ÒnAüþ

cBürAøíýQ AuQ. |

||

OzßpôÚlokAðþ
OdÛýÜ cBÂpGB cíBüQ ìBèþ ìÏBôðQ Ktôøzþ kAðzãBû Aoôìýú AðXBï

ylû AuQ, ènA Aqìvõôèýò kAðzãBû Ozßpô ÚlokAðþ ìþ| âpkk.
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Abstract:
BACKGROUND: Beta-lactamase enzymes are considered the most important factor of

resistance against β-lactam antibiotics among gram-negative bacteria. In recent years, the
production of extended-spectrum β-lactamases has been prevailed among bacteria,
especially bacteria of animal origin, and this is important in terms of public health.
OBJECTIVE: The prupose of this study is to evaluate the presence of extended-spectrum β-
lactamase (ESBL)-genes blaCTX-M, blaTEM and blaSHV in E. coli isolates recovered from fecal
samples of apparently healthy water buffaloes (Bubalus bubalis) using polymerase chain
reaction. METHODS: In this study, 105 isolates of E. coli, which were obtained from 135 fecal
samples of water buffaloes from different areas of West Azerbaijan province (33 isolates from
Urmia, 33 isolates from Khoy, 24 isolates from Piranshahr and 15 isolates from Miandoab),
were identified using biochemical characteristics as well as 23S rRNA gene amplification.
Then, the presence of CTX-M, TEM, and SHVgroups of ESBLgenes were evaluated among
the studied E. coli isolates by the PCR method. RESULTS: In the studied isolates, 47 out of 105
E. coli isolates (44.8%) contained blaCTX-M gene and 37 isolates (35.2%) harbored blaTEM

gene. Also, 17 isolates (16.2%) contained both blaCTX-M and blaTEM genes simultaneously.
According to the results, blaSHV gene was not detected among the studied isolates. Also, no
significant difference was seen in distribution of ESBL genes among the studied regions.
CONCLUSIONS: The results of this study indicate that water Buffalo gastrointestinal E. coli
is reservoir for ESBLs, especially CTX-M and TEM types, and this should be considered in
terms of public health and the transfer of resistance genes to pathogenic bacteria.
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Figure  Legends  and  Table  Captions
Figure 1. Sampled regions located in West Azerbaijan province
Figure 2. Agarose gel electrophoresis of PCR products obtained from amplification of E. colispecies specific gene. Lane M, GeneRulerTM
100 bp DNAladder plus (Fermentas, Germany). Lane 1, positive control (E. coli ATCC 43895). Lane 2, negative control (reaction mixture
without DNA). Lanes 3-10: PCR products with the expected size of approximately 662 bp.

Figure 3. Agarose gel electrophoresis of products obtained from amplification of the blaTEM gene. Lane M: GeneRulerTM 100 bp DNA
ladder plus (Fermentas, Germany); Lane 1: Positive control (E. coli PTCC1533); Lane 2: Negative control (use of distilled water instead
of DNA); Lanes 3-8: chosen E. coli isolates with positive reaction.

Figure 4. Agarose gel electrophoresis of products obtained from amplification of the blaCTX-M gene. Lane M: GeneRulerTM 100 bp DNA
ladder plus (Fermentas, Germany); Lane 1: Positive control (E. coli PTCC1533); Lane 2: Negative control (use of distilled water instead
of DNA); Lanes 3-8: chosen E. coli isolates with positive reaction.

Figure 5. Agarose gel electrophoresis of products obtained from amplification of the blaSHV gene. Lane M: GeneRulerTM 100 bp DNA
ladder plus (Fermentas, Germany); Lane 1: Negative control (use of distilled water instead of DNA); Lane 2: Positive control (E. coli
PTCC1533); Lanes 3: Positive control (Klebsiella pneumoniae RTCC1248); Lanes 4-7: chosen E. coli isolates with negative reaction.  
Graph 1. Presence of blaTEM gene in E. coli isolates obtained from each studied region
Graph 2. Presence of blaCTX-M gene in E. coli isolates obtained from each studied region.
Table 1. Primer sequences and predicted size of products following amplification of blaTEM, blaCTX-M, and blaSHV genes.
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