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^ßýlû

ølÙ:  uùî ÎõAìê sðPýßþ ko Gpôq ÎÛI|ìBðlâþ møñþ clôk 07% AuQ. GB OõWú

Gú Aüò Þú yñBgQ Îéê sðPýßþ Gpôq Aüò ÎBoÂú, ìõWI GpðBìú|oürÿ GùPp ô AðXBï

ìzBôoû kÚýÜ|Op ko WùQ Kýzãýpÿ ô ÞñPpë @ó ìþ|GByl, ènA ølÙ Aq Aüò ìÇBèÏú

Gpouþ Îéê sðPýßþ ÎÛI|ìBðlâþ møñþ ko AuPBó âévPBó ìþ|GByl.

oô} Gpouþ:  ko Aüò Ktôø{ Oõ¾ý×þ Þú Aq ðõÑ ìÇBèÏBR ìÛÇÏþ– ÞBoGpkÿ AuQ, GB

øíßBoÿ GùrüvPþ AuPBó âévPBó, gBðõAkû|øBÿ kAoAÿ Öpqðl ÎÛI|ìBðlû møñþ yñBuBüþ ô

05 gBðõAkû Aq ðÛBÉ ìhPéØ AuPBó Þú kAoAÿ OÏlAk 2 ô üB GýzPp Öpqðl ÎÛI|ìBðlû møñþ Gõkðl

GB oô} ðíõðú|âýpÿ uBkû AðPhBJ ylðl. ÎÛI|ìBðlâþ møñþ AÖpAk ìHPç| ÚHç|« GB AðXBï ìzBôoû

sðPýà ô ìÏBüñú GBèýñþ OõuÈ Kryà OBCüýl ylû Gõk. ðíõðú|âýpÿ Aq gõó Þéýú AÖpAk ìHPç| ô uBèî

ko gBðõAkû AðXBï âpÖQ. ÂíñB« ko ìõok GýíBoAó, Gpouþ Glyßéþ (küvíõoÖývî) ô uñX{

ìýßpôu×Bèþ (ÞBø{ ko AðlAqû kôo up) AðXBï yl. uLw AÖpAk ìHPç| OdQ Gpouþ

Þpôìõqôìþ|(uýPõsðPýà), yßññlâþ Þpôìõqôï Aüßw (ðzBðãBó Aüßw yßññlû), OvQ ìPBGõèýà

ô @ðBèýr KýõuPãþ GpAÿ ø×Q WBüãBû sðþ yñBgPú ylû ÎÛI|ìBðlâþ møñþ AOõqôìþ|ìÓéõJ øípAû GB

ìýßpôu×Bèþ (Aï.uþ.Kþ.Ab.) ÚpAo âpÖPñl.

üBÖPú øB:  ðBøñXBoÿ Þpôìõqôìþ|ko øýa üà Aq gBðõAkû|øBÿ ìõok ìÇBèÏú külû ðzl. Aq ìýBó 05 gBðõAkû

ìõok Gpouþ, üà gBðõAkû ìHPç| Gú ðzBðãBó Aüßw yßññlû ô01 gBðõAkû ìHPç| Gú ÎÛI|ìBðlâþ møñþ

øípAû GB ìýßpôu×Bèþ Gõkðl. Aq ìýBó 01 gBðõAkû ìýßpôu×Bë, 5 gBðõAkû Gú WBüãBû|øBÿ sðþ

Aï.|uþ.|Kþ.|Ab. KýõuPãþ ðzBó kAkðl.

ðPýXú|âýpÿ:  ÎÛI|ìBðlâþ møñþ AOõqôìþ|ìÓéõJ øípAû GB ìýßpôu×Bèþ GB uùíþ clôk 02 ko¾l,

ìýrAó GBæ|üþ Aq ÎÛI|ìBðlâþ møñþ sðPýßþ oA ko AuPBó âévPBó Gú gõk AgP¿BÁ kAkû AuQ.

ÞéýlôAsû øB: ÎÛI|ìBðlâþ møñþ™ ìýßpôu×Bèþ™ AuPBó âévPBó™ Îéê sðPýßþ™ Gpouþ

Þpôìõqôìþ
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Gpouþ Îéê sðPýßþ ÎÛI|ìBðlâþ møñþ ko AuPBó âévPBó

62

ìÛlìú

ÎÛI|ìBðlâþ møñþ clôk 2 OB 3 ko¾l Aq øp WíÏýPþ oA koâýp

ìþ|uBqk. GñB Gú OÏpü×þ Þú OõuÈ AðXíò ÎÛI|ìBðlâþ møñþ @ìpüßB2

ko uBë 2991 AoADú âpkül, Gú Öpkÿ ÎÛI|ìBðlû møñþ â×Pú ìþ|yõk Þú

kAoAÿ uÇe ÂpüI øõyþ(@ÿ Þýõ)2 KBüýò|Op Aq 07 Gõkû, ko üà üB

^ñlüò ìùBoR OÇBGÛþ k̂Bo ìdlôküQ GByl ô Îç|Dî mÞp ylû ÚHê Aq

81 uBèãþ ko ôÿ Gpôq üBÖPú GByl. GñB Gp ìÇBèÏBR AðXBï ylû ÎõAìê

sðPýßþ OÛpüHB« 07% Aq Îéê Gpôq ÎÛI|ìBðlâþ møñþ oA Ozßýê

ìþ|køñl(1) Þú yBìê ðBøñXBoÿ|øBÿ Þpôìõqôìþ|ô ðBøñXBoüùBÿ

Oà|sðþ ìþ|yõðl. AqAüò ìýBó, ÎéQ 4% OB 82 ko¾l Aq

ÎÛI|ìBðlâþ|øBÿ møñþ, ðBøñXBoÿ|øBÿ Þpôìõqôìþ|ìþ|GByl(2).

ðBøñXBoÿ|øBÿ Þpôìõqôìþ|Gú kô yßê yíBoyþ ô uBgPíBðþ Gpôq

ìþ|Þññl. ko ðõÑ yíBoyþ OÓýýp ko OÏlAk ÞpôìõqôìùB GBÎU AgPç|ë

ìþ|âpkk ô ko ðõÑ uBgPíBðþ OÓýýp ko uBgPíBó ÞpôìõqôìùB Gú ¾õoR

WBGXBüþ|øBÿ Þpôìõqôìþ, cnÙ, ìÃBÎØ yló ô ôAsâõðþ|øBÿ

Þpôìõqôìþ|GBÎU AüXBk ðBøñXBoÿ ìþ|yõðl. AgPç|æ|R Oà|sðþ ÎBìê

OÛpüHB« 04 OB 05 ko¾l Aq ÎÛI|ìBðlâþ|øBÿ møñþ øvPñl(3).

AgPç|æ|R Oà|sðþ Gú kô Öpï <ÎÛI|ìBðlâþ møñþ ðzBðãBðþ> ô

<ÎÛI|ìBðlâþ møñþ ÒýpðzBðãBðþ> OÛvýî ìþ|yõðl. ko cBèQ Aôë,

ÎÛI|ìBðlâþ møñþ GB ðBøñXBoÿ|øBÿ küãpÿ ìBðñl ðBøñXBoÿ|øBÿ

AußéPþ, ¾õoOùBÿ Òýp ÆHýÏþ ô … øípAû ìþ|GByl Þú Aq Wíéú Aüò

ìõAok ìþ|OõAó Gú ðzBðãBó Þpôìõqôï Aüßw yßññlû ô GýíBoüùBÿ

ìPBGõèýà øípAû GB ÎÛI|ìBðlâþ møñþ AyBoû Þpk. AìB ko cBèQ

Òýp|ðzBðãBðþ OñùB Îç|ìQ GýíBo ÎÛI|ìBðlâþ møñþ AuQ(4).

ÎÛI|ìBðlâþ møñþ Gú kô yßê ôAGvPú Gú Wñw ô AOõqôìþ|Gpôq

ìþ|Þñl. ÎÛI|AÖPBkâþ|øBÿ møñþ ôAGvPú Gú Wñw Gú âpôøþ

AqÎÛI|ìBðlâþ møñþ AyBoû kAok Þú ko ðPýXú ðÛÀ ko só|øBüþ Þú oôÿ

Þpôìõqôï Aüßw ÚpAo kAoðl AüXBk ìþ|yõðl ô ÎÛI|ìBðlâþ|øBÿ møñþ

AOõqôìþ|Gú âpôøþ AqÎÛI|ìBðlâþ møñþ AyBoû kAok Þú ko ðPýXú ðÛÀ

ko sðùBüþ Þú oôÿ ÞpôìõqôìùBÿ AOõqôìþ|(ÒýpWñvþ) ÚpAo kAoðl,

oôÿ ìþ|køñl(5). Gú Æõo Þéþ ÖpAôAðþ ÎÛI|ìBðlâþ møñþ ôAGvPú Gú

Wñw ko WíÏýQ 6/2 ð×p Aq øp 0001 ð×p ìþ|GByl(5). Ohíýò qkû

ìþ|yõk Þú ÎÛI|ìBðlâþ møñþ ôAGvPú Gú Wñw ìñXp Gú AüXBk 5 OB 21

ko¾l Aq Þê ÎÛI|ìBðlâþ|øBÿ møñþ ìþ|yõk(6). OB Gú Aìpôq OÏlAk

sðùBÿ yñBgPú ylû ô ÞBðlül GpAÿ ÎÛI|ìBðlâþ møñþ ôAGvPú Gú Wñw

(ðzBðãBðþ ô Òýp ðzBðãBðþ) Gú Gý{ Aq 08 só ouýlû AuQ(7). ko Aüò

ìýBó ðzBðãBó Aüßw yßññlû Þú só ìvEõë @ó AÙ Aï @o üà3 ðBìýlû

ìþ|yõk, GÏl Aq ðzBðãBó kAôó GýzPpüò ÎBìê AüXBk Þññlû

ÎÛI|ìBðlâþ møñþ ìþ|GByl(8).

ÎÛI|ìBðlâþ møñþ GB ôoASQ AOõqôìþ|ìÓéõJ ko¾l GvýBo GBæ|üþ Aq

ÎÛI|ìBðlâþ|øBÿ møñþ oA Ozßýê ìþ|køl. GB Aüñßú O¿õo ìþ|oôk

OÏlAk só|øBÿ kgýê ko ÎÛI|ìBðlâþ møñþ AOõqôìþ|ìÓéõJ ̂ñlüò

GpAGp OÏlAk sðùBÿ ôAGvPú Gú Aüßw GByl, AìB Gú kèýê ìzßç|Oþ Aq

Wíéú ôoASQ ìÓéõJ, ÞíHõk gBðõAkû|øBÿ ìñ×pk GB OÏlAk AÎÃBÿ ÞBÖþ

GpAÿ @ðBèýr KýõuPãþ ô øPpôsó Gõkó GBæ|, OÏlAk sðùBÿ yñBgPú ylû

GvýBo ìdlôk AuQ(81-9), Gú|Æõoÿ Þú OB Þñõó ÖÛÈ 12 WBüãBû sðþ

GpAÿ ÎÛI|ìBðlâþ møñþ AOõqôìþ|ìÓéõJ ÒýpðzBðãBðþ yñBuBüþ ylû

AuQ(22-91).

üßþ Aq AðõAÑ yBüÐ ÎÛI|ìBðlâþ møñþ AOõqôìþ|ìÓéõJ, ÎÛI|ìBðlâþ

møñþ AOõqôìþ|ìÓéõJ øípAû GB ìýßpôu×Bèþ (Aï.|uþ.|Kþ.|Ab.)4 AuQ

Þú clôk 51% Aq Þê ÎÛI|ìBðlâþ|øBÿ møñþ oA Ozßýê ìþ|køl(32).

ìýßpôu×Bèþ Gú ìÏñþ ÞBø{ ko AðlAqû kôoup ìþ|GByl Þú Aüò ÞBø{ Gp

ASp ÞBø{ ko cXî ìÓr AüXBk ìþ|yõk. AÖpAk ìýßpôu×Bë kAoAÿ AðlAqû

kôo up ÞíPp Aq 3 ôAcl AðdpAÙ|ìÏýBo qüp ìýBðãýò uò ô Wñw øvPñl

ô AÞTpüQ @ðùB ÎÛI|ìBðlû møñþ ìþ|GByñl(32). OB Þñõó 7 WBüãBû

sðþ øípAû GB ìýßpôu×Bèþ yñBuBüþ ylû AuQ Þú ìPÏéÜ Gú gBðõAkû

Aï.|uþ.|Kþ.|Ab. ìþ|GByñl.

Aüò WBüãBû|øBÿ sðþ ÎHBoOñl Aq: Aï.|uþ.|Kþ.|Ab.1 (WBüãBû só

ìýßpôu×Bèýò),5 Aï.|uþ.|Kþ.|Ab.2, Aï.|uþ.|Kþ.|Ab.3 (WBüãBû só

uþ.|kÿ.|Þþ. 5 @o.A¶ÿ.Kþ.2),6 Aï.|uþ.|Kþ.|Ab.4, Aï.|uþ.|Kþ.|Ab.5

(WBüãBû só A¶ÿ.|A¶x.|Kþ.|A¶ï.),7 Aï.|uþ.|Kþ.|Ab.6 (WBüãBû só

uþ.Aÿ.A¶ó.Kþ.W„þ.)8 ô Aï.|uþ.|Kþ.|Ab.7 (WBüãBû só Ax.|Oþ.|@ÿ.|Aë.)9

(52, 42). Aq Aüò ìýBó GýíBoAó kAoAÿ WBüãBû sðþ Aï.|uþ.|Kþ.|Ab.1

ÖñõOýM ÒýpìÏíõë uýPõsðPýà ðzBó ìþ|køñl Þú Gú|¾õoR OpAÞî ô

OÓéýÌ Þpôìõqôï ðBox (Kþ|uþ|uþ)01 ìzhÀ ìþ|yõk. ko Aüò

GýíBoAó ðvHQ uéõèùBÿ KpôÖBq ìBðñl, ko ìÛBüvú GB AÖpAk ÆHýÏþ gýéþ

GýzPp Gõkû ô Þpôìõqôï|øBÿ ìPBÖBqÿ Aq Þý×ýQ ÂÏý×þ GpgõokAo

1- American Association of Mental Retardation (AAMR)

1- Intelligence Quotient (IQ)

3- Fragile X Mental Retardation gene1 (FMR1)
4- Autosomal Recessive Primary Microcephaly (MCPH)

5- Microcephalin

6- CDK5RAP2

7- ASPM

8- CENPJ

9- STIL

10- Premature Chromosome Condensation (PCC)
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øvPñl(AyßBë 2ô1). OdÛýÛBR ðzBó kAkû|Aðl Þú ìd¿õæ|R

KpôOEýñþ sðùBÿ Aï.|uþ.|Kþ.|Ab. ko Ozßýê, c×Ì ô WùQ|üBGþ

kôÞùBÿ ìýPõqÿ ko uéõèùBÿ Ký{|uBq Î¿Hþ ðÛ{ kAoðl(62). Aq

Aüò oô AgPç|ë ko Aüò sðùB ìñXp Gú ÞBø{ OÏlAk OÛvýíBR uéõèþ ô

GñBGpAüò ÞBø{ ko OÏlAk uéõèùBÿ ÞõoOßvþ ô ko ðùBüQ Þõ̂à|yló

ìÓr ìþ|yõk(82, 72).

yßê 1– uéõèùBÿ KpôÖBq ìBðñl ko GýíBoAó Aï|.uþ.|Kþ.|Ab.1

yßê 2– âvPpû ìPBÖBqÿ ÆHýÏþ

Aüò OdÛýÜ Gp @ó AuQ OB GB ìPípÞr|yló Gp oôÿ AuPBó âévPBó (üßþ

Aq AuPBðùBÿ yíBèþ Þzõo) Îéê ÎÛI|ìBðlâþ møñþ sðPýßþ oA ko Aüò

AuPBó ìõok Gpouþ ÚpAo køl, OB Glüò|ôuýéú KryßBó ô ìzBôoüò

sðPýà GPõAðñl GB AðXBï ìzBôoû sðPýà ¾dýe|Op ðvHQ Gú Kýzãýpÿ ô

ÞñPpë Aüò ÎBoÂú AÚlAìBR ìñÇÛþ|Opÿ AðXBï køñl.

oô} Gpouþ

ko Aüò ìÇBèÏú Oõ¾ý×þ ô ìÛÇÏþ– ÞBoGpkÿ, Gýò uBèùBÿ 5831 OB

7831, Aq ÆpüÜ uBqìBó GùrüvPþ AuPBó âévPBó, gBðõAkû|øBÿ kAoAÿ

Öpqðl ÎÛI|ìBðlû møñþ yñBuBüþ ô KñXBû gBðõAkû Aq ðÛBÉ ìhPéØ

AuPBó Þú kAoAÿ OÏlAk 2 ô üB GýzPp Öpqðl ÎÛI|ìBðlû møñþ Gõkðl, Gú

oô} ðíõðú|âýpÿ uBkû AðPhBJ ylðl ô ko ìpÞr OdÛýÛBR sðPýà

kAðzãBû Îéõï GùrüvPþ ô OõAðHhzþ OùpAó ìõok Gpouþ ÚpAo âpÖPñl.

ÎéQ Îlï AðPhBJ gBðõAkû|øB GB üà Öpqðl ìHPç|, ÞBø{ AcPíBë OBCSýp

ÎõAìê ìdýÇþ ko Gpôq ÎÛI|ìBðlâþ møñþ Gõk. GÏl Aq Oßíýê Öpï

oÂBüQ|ðBìú OõuÈ ôAèlüò ÖpqðlAó, GýíBoAó ìõok ìÏBüñú Kryßþ ÚpAo

âpÖPú, uò, AðlAqû kôo up, Úl ô ôütâþ|øBÿ küvíõoÖýà (ko ¾õoR

ôWõk) @ðùB Gpouþ ô yXpû gBðõAkâþ|yBó ouî âpkül. ko ðùBüQ ðíõðú

gõó @ÒzPú Gú øLBoüò ulüî Aq üà Öpk ìHPç| (WùQ ÞzQ gõó ô

AðXBï ìÇBèÏBR Þpôìõqôìþ) ô @ÒzPú Gú AkOB1 Aq Þê AÖpAk gBðõAkû

(GúìñËõo AuPhpAZ kÿ.|A¶ó.|A¶ÿ. ô AðXBï Gpouþ|øBÿ ìõèßõèþ) Oùýú

yl. ìÇBèÏú Þpôìõqôìþ|Gú|ôuýéú Oßñýà ìÏíõë ðõAoânAoÿ Wþ2 ko

ìÛýBx kÚQ GBæ3| AðXBï yl ô Þpôìõqôï|øB Gú|ôuýéú ìýßpôußõN ðõoÿ

Aq èdBÍ ôWõk ðBøñXBoÿ Îlkÿ ô uBgPBoÿ ìõok Gpouþ ÚpAo âpÖPñl.

GpAÿ Gpouþ ðzBðãBó Aüßw yßññlû Aq kô OvQ ôAÞñ{ qðXýpû

Kéþ|ìpAq üB Kþ.|uþ.|@o.4 ô uBOpó Gç|R5 AuP×Bkû yl. øí̀ñýò

@qìBü{|øBÿ ìPBGõèýà GpAÿ 03 GýíBoÿ yBüÐ ìPBGõèýßþ øípAû GB

ÎÛI|ìBðlâþ møñþ Aq Wíéú Öñýê ÞPõðõoÿ, ÞíHõk ÞBoðýPýò KBèíýPõDýê

OpAðv×pAq 1ô26, GýíBoÿ AkoAo ypGQ AÖpA7, ÞíHõk @ðrüî Auýê Þõ@ðrüî

@køýloôsðBq AuýløBÿ ̂pJ qðXýpû ìPõuÈ8, ÞíHõk @ðrüî @uýê

Þõ@ðrüî @k¶øýloôsðBq AuýløBÿ ̂pJ qðXýpû Géñl9, ìPýê ìBèõðýà

Auýlôoÿ01, âBæ|ÞPõqìþ11|ô KpÞBoÿ OýpôDýl21 AðXBï yl.

Gú|kèýê Aüò|Þú Gpouþ WBüãBû|øBÿ sðþ yñBgPú ylû Aï.|uþ.|Kþ.|Ab. Gú

oô} ìvPÛýî gýéþ ôÚQ|âýp Gõkû ô ørüñú qüBkÿ oA øî ko Gp ìþ|âýpk,

ènA GpAÿ Gpouþ Aüò WBüãBû|øB Aq oô} ÒýpìvPÛýî @ðBèýr KýõuPãþ ô

ðÛzú|üBGþ GpAuBx øíõqüãõuýPþ AuP×Bkû yl ô AìßBó KýõuPú|yló øp

üà Aq Aüò ø×Q WBüãBû sðþ GB ðzBðãpøBÿ ÞõOBû OßpAoÿ KzQ upøî

(ðzBðãpøBÿ Ax.|Oþ.|@o.)31 Gpouþ yl. oô} Gpouþ KýõuPãþ Gýò

ðzBðãpøBÿ ̂ñlyßéþ kÿ.|A¶ó.|A¶ÿ. ô Wù{ AüXBk ylû ko WBüãBû|øBÿ

sðþ ìõok ðËp oA ðÛzú|üBGþ GpAuBx øíõqüãõuýPþ ìþ|âõüñl. ko Aüò

1- Ethylene Diamine Tetra–acetic Acid (EDTA)
2- Giemsa banding technique
3- High resolution
4- Polymerase Chain Reaction (PCR)
5- Southern Blot
6- Carnitine Palmitoyl transferase-1&2 (CPT1&CPT2)
7- Maple Syrup Urine Disease (MSUD)
8- Medium Chain Acyl CoA Dehydrogenase (MCAD)
9- Long–Chain Chain Acyl CoA Dehydrogenase (LCAD)
10- Methylmalonic Aciduria (MMA)
11- Galactosemia
12- Hyperthyroidism
13- Short Tandem Repeat (STR) Markers
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ðõÑ Gpouþ A¾ê Gp Aüò AuQ Þú ko @ìýr}|øBÿ gõüzBôðlÿ, Þvpÿ

Aq sðõï| ÖpqðlAó Gú|kèýê Wl ìzPpá øíõqüãõR øvPñl. ðzBðãpøBÿ

Ax.|Oþ.|@o. üßþ Aq AðõAÑ ðzBðãpøBÿ ìýßpôuBOç|üQ (OßpAoøBÿ kô,

uú üB ̂ùBo ðõÞéEõOýlÿ) øvPñl. ko AGPlA GB AuP×Bkû Aq ôGãBû|øBÿ

qüvQ kAkû|ôoqÿ1, ìpôoâp sðõï AðvBðþ kAðzãBû ÞBèý×pðýB2 ô GñýBk

OdÛýÛBR Kryßþ ìBo}|Öýél, ìpÞr sðPýà Kryßþ3 ô Gp AuBx

ÖB¾éú sðPýßþ ðzBðãpøB (ìBoÞpøB) Aq WBüãBû sðþ ìõokðËp,

ðzBðãpøBÿ Ax|.Oþ|.@o. ìñBuI (üÏñþ ðzBðãpøBüþ Þú ðrküßPpüò

ÖB¾éú oA GB só ìõok ðËp kAyPñl) AðPhBJ ylðl. uLw Gú kèýê Aüò|Þú

ÖpÞBðw Aèéþ ðzBðãpøBÿ sðPýßþ ko øp WíÏýQ GB WíÏýQ küãp

ìP×BôR AuQ, øPpôqüãõuýPþ ðzBðãpøBÿ ìñPhI ko WíÏýQ AüpAó

ìzhÀ yl. Gú Aüò OpOýI ko ðùBüQ 07 ðzBðãp Ax.|Oþ.|@o. GpAÿ Aüò

7 WBüãBû sðþ AðPhBJ âpkül (Wlôë yíBoû 1). ko ìpcéú GÏl

KýõuPãþ øp üà Aq Aüò ø×Q WBüãBû sðþ GB ðzBðãpøBÿ Ax|.Oþ|.@o.

Gú|ôuýéú Oßñýà Kþ.|uþ.|@o. ô AèßPpôÖõoq oôÿ së Kéþ AÞpüê @ìýl

Gpouþ yl.

üBÖPú|øB

ko Aüò OdÛýÜ05 gBðõAkû yBìê 661 Öpk ìHPç| Gú ÎÛI|ìBðlâþ møñþ

ìõok Gpouþ ÚpAo âpÖPñl Þú AÆç|ÎBR ìpGõÆú ko Wlôë 2 @ìlû AuQ.

üà Öpk ìHPç| Aq øp üà Aq 05 gBðõAkû ìõok Gpouþ Þpôìõqôìþ|ÚpAo

âpÖQ Þú ko øýa|üà Aq @ðùB ðBøñXBoÿ Þpôìõqôìþ|Aq ðõÑ Îlkÿ ô

uBgPBoÿ ìzBølû ðzl. ko 2 gBðõAkû (4%) Gú|øî|Özpkâþ Þpôìõqôï

ðBox (Kþ|uþ|uþ) ìzBølû yl Þú ko Gpouþ|øBÿ ìõèßõèþ Gú WBüãBû

sðþ Aï.|uþ.|Kþ.|Ab. 1 KýõuPãþ ðzBó kAkðl.

ko Gpouþ ìõèßõèþ AðXBï ylû (Kþ.|uþ.|@o. ô uBOpó Gç|R), ko Gýò

gBðõAkû|øBÿ ìõok ìÇBèÏú üà gBðõAkû (2%) kAoAÿ ÎÛI|ìBðlâþ møñþ

Aq ðõÑ ðzBðãBó Aüßw yßññlû Gõk.

@qìBü{|øBÿ ìPBGõèýà GpAÿ GýíBoÿ|øBÿ yBüÐ ìPBGõèýßþ øípAû GB

ÎÛI|ìBðlâþ møñþ GpAÿ üà Öpk ìHPç| Aq øp üà Aq 05 gBðõAkû AðXBï

yl Þú OñùB üà gBðõAkû (2%) ðBøñXBoÿ ìPBGõèýà Aq ðõÑ ÞíHõk @ðrüî

ÞBoðýPýò KBèíýPõDýê OpAðv×pAq 1 ðzBó kAk.

AqìýBó gBðõAkû|øBÿ ìõok ìÇBèÏú 01 gBðõAkû (02%) ìHPç| Gú

ÎÛI|ìBðlâþ møñþ AOõqôìþ|ìÓéõJ øípAû GB ìýßpôu×Bèþ Gõkðl Þú

GpAÿ ø×Q WBüãBû sðþ Aï.|uþ.|Kþ.|Ab.1 OB Aï.|uþ.|Kþ.|Ab.7 GB AuP×Bkû

Aq ðzBðãpøBÿ Ax.|Oþ.|@o. ìõok ìÇBèÏú @ðBèýr KýõuPãþ ÚpAo âpÖPñl.

ðPBüY Gú kuQ @ìlû Aq Aüò ÚpAo Gõk:

kô gBðõAkû GB WBüãBû sðþ Aï|.uþ.|Kþ.|Ab.5, kô gBðõAkû GB WBüãBû

sðþAï.|uþ.|Kþ.|Ab.1 ô üà gBðõAkû GB WBüãBû sðþ Aï.|uþ.|Kþ.|Ab.6

KýõuPãþ ðzBó kAkðl. GÛýú gBðõAkû|øB Gú øýa ÞlAï Aq Aüò ø×Q WBüãBû

sðþ ìõok Gpouþ KýõuPãþ ðlAyPñl.

GdU

ÎÛI|ìBðlâþ møñþ oA ìþ|OõAó Gú ÎñõAó üßþ Aq Groå|Opüò ìzßç|R

cê|ðzlû WBìÏú Aìpôqÿ kAðvQ Þú gBðõAkû|øBÿ qüBkÿ ko upAup kðýB

GB @ó koâýpðl ô OB Gú Aìpôq GpAÿ @ó koìBðþ KýlA ðzlû AuQ.

ÎÛI|ìBðlâþ møñþ AOýõèõsÿ ìPñõÎþ kAok Þú yBìê ÎõAìê ìdýÇþ,

ðBøñXBoÿ|øBÿ Þpôìõqôìþ|ô ðBøñXBoÿ|øBÿ Oà|sðþ ìþ|yõk. ko

uBèùBÿ Agýp ìzhÀ ylû AuQ Þú kô uõï Aq ÎÛI|ìBðlâþ|øBÿ

møñþ ðByþ Aq AgPç|æ|R sðPýßþ ìþ|GByl(7). ìPBCu×Bðú Gú|kèýê

øPpôsó Gõkó Aüò GýíBoÿ cPþ ðíþ|OõAó ìzBôoû sðPýßþ kÚýÛþ Gú

gBðõAkû|øBÿ koâýp AoADú kAk ô Glüò|ôuýéú Aq AGPç|F ÖpqðlAó küãp

Wéõâýpÿ Þpk(92).

ko Aüò ìÇBèÏú Gú|ìñËõo KýlA Þpkó Îéê sðPýßþ AüXBkÞññlû

ÎÛI|AÖPBkâþ møñþ, 05 gBðõAkû ìHPç| Aq AuPBó âévPBó ìõok Gpouþ

ÚpAo âpÖPñl Þú Aôèýò ìÇBèÏú|Aÿ AuQ Þú ko Aüò qìýñú ko uÇe AuPBðþ

AðXBï âpÖPú AuQ.

 Aq05 gBðõAkû|Aÿ Þú ko Aüò OdÛýÜ ìõok @ðBèýr Þpôìõqôìþ|ÚpAo âpÖPñl,

øýa üà Aq @ðùB kAoAÿ AgPç|ë Þpôìõqôìþ|ðHõkðl. OdÛýÛBR ìP×BôOþ

ìHñþ Gp ÖpAôAðþ ô AðõAÑ AgPç|æ|R Þpôìõqôìþ|ko GýíBoAó ÎÛI|ìBðlû

møñþ ârAo} ylû Þú ÖpAôAðþ AgPç|æ|R Þpôìõqôìþ|ko Aüò Gp@ôokøB Aq

7 OB 32 ko¾l ìP×BôR Gõkû AuQ (03). Aüò AgPç|Ù ìþ|OõAðl Gú

ÎéQ AðõAÑ ìP×BôR GýíBoAðþ GByñl Þú AðPhBJ ìþ|yõðl, ̂õó GýíBoAó

ÎÛI|ìBðlû møñþ Aq ðõÑ ylül, ðBøñXBoÿ|øBÿ Þpôìõqôìþ|GýzPpÿ

(04 OB 66 ko¾l) oA ðvHQ Gú AðõAÑ g×ýØ ðzBó ìþ|køñl(03). ko

Aüò OdÛýÜ ðýr ÎéQ Îlï ìzBølû AgPç|ë Þpôìõqôìþ, ypAüÈ AðPhBJ

gBðõAkû|øBÿ ìõok ìÇBèÏú Gõkû AuQ. Gú Aüò kèýê Þú Aèãõÿ ôoASPþ

gBðõAkû|øBüþ Þú OÏlAk kô ô üB GýzPp Öpqðl ÎÛI|ìBðlû møñþ kAoðl, ko

AÒéI ìõAok AOõqôìþ|ìÓéõJ øípAû GB AqkôAZ gõüzBôðlÿ AuQ ô ko

Aüò cBèQ ko¾l ðBøñXBoÿ|øBÿ Þpôìõqôìþ|ðvHQ Gú AqkôAZ

ÒýpgõüzBôðlÿ ÞBø{ ìþ|üBGl.

1- Bioinformatics Websites
2- University of California Santa Cruz (UCSC) Human Genome
Browser (Http://genome.ucsc.edu)
3- Center for Medical Genetics, Marshfield Medical Research Founda-
tion (Http://research.marshfieldclinic.org)
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cvýò ðXî @GBkÿ ô øíßBoAó

Wlôë 1– AÆç|ÎBR ìpGõÉ Gú ø×PBk ðzBðãp Ax.|Oþ.|@o. GpAÿ ø×Q WBüãBû sðþ ìõok ìÇBèÏú
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AkAìú Wlôë 1– AÆç|ÎBR ìpGõÉ Gú ø×PBk ðzBðãp Ax.|Oþ.|@o. GpAÿ ø×Q WBüãBû sðþ ìõok ìÇBèÏú
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cvýò ðXî @GBkÿ ô øíßBoAó

üà gBðõAkû Aq 05 gBðõAkû, ìHPç| Gú ðzBðãBó Aüßw yßññlû Gõk. Gú

Aüò OpOýI ÖpAôAðþ ðzBðãBó Aüßw yßññlû ko AuPBó âévPBó 2% Gú

kuQ @ìl Þú ìzBGú ÖpAôAðþ Aüò GýíBoÿ ko ÞzõoøBÿ küãp Aq Wíéú

AðãévPBó, @ìpüßB ô ÖpAðvú AuQ(13).

øíBó|Æõo Þú ÚHç|« mÞp yl Oßñýà @ðBèýr KýõuPãþ üà oô} ÚloOíñl

GpAÿ yñBuBüþ WBüãBû|øBÿ sðþ ô sðùBÿ ìÏýõJ ko GýíBoÿ|øBÿ

AOõqôìþ|ìÓéõJ AuQ, AìB AðXBï Aüò @qìBü{ ìzpôÉ Gú kAyPò

gBðõAkû|øBÿ Groå GB AqkôAZ gõüzBôðlÿ ìþ|GByl. GñBGpAüò WíÏýQ

AüpAó GB ÖpAôAðþ GBæ|ÿ AqkôAZ gõüzBôðlÿ ypAüÈ gõGþ GpAÿ Gpouþ

ÎÛI|ìBðlâþ|øBÿ møñþ AOõqôìþ|ìÓéõJ kAok. @ð̀ñBó|Þú ko AuPBó

âévPBó Aüò ôAÚÏýQ ÞBìç|« ìzùõk Gõk; Gú Æõoÿ Þú 08% Aq Þê

gBðõAkû|øBÿ ìõok ìÇBèÏú ko Aüò OdÛýÜ Þú kAoAÿ kô ô GýzPp Öpqðl

ÎÛI|ìBðlû møñþ Gõkðl, AqkôAZ gõüzBôðlÿ kAyPñl.

ðPBüY cB¾ê ðzBó kAk Þú 01 gBðõAkû Aq Þê 05 gBðõAkû ìõok Gpouþ

(02%) k̂Bo ÎÛI|ìBðlâþ møñþ AOõqôìþ|ìÓéõJ øípAû GB

ìýßpôu×Bèþ (Aï|.uþ.|Kþ.|Ab.) Gõkðl. Aq Aüò ìýBó Aï.|uþ.|Kþ.|Ab.5 ô

Aï.|uþ.|Kþ.|Ab.1 Aq ÖpAôAðþ ìzBGú GpgõokAo Gõkû (øp ÞlAï 02% ko ìýBó

gBðõAkû|øBÿ ìýßpôu×Bë) ô Aï.|uþ.|Kþ.|Ab.6 GB ÖpAôAðþ 01% ko oOHú

kôï ÚpAo kAyQ. Aüò ko cBèþ AuQ Þú ko ìÇBèÏBR küãp

Aï.|uþ.|Kþ.|Ab.5 Aq GýzPpüò ÖpAôAðþ GpgõokAo AuQ, Gú Æõoÿ Þú

yýõÑ @ó OÛpüHB« Gú|AðlAqû ðýíþ Aq WíÏýQ|øBÿ ìýßpôu×Bë ìõok ìÇBèÏú

Gõkû AuQ(23). GpAuBx øíýò ìÇBèÏBR Aï.|uþ.|Kþ.|Ab.2 GÏl Aq

Aï.|uþ.|Kþ.|Ab.5 kAoAÿ GýzPpüò ÖpAôAðþ ìþ|GByl(23). ìÇBèÏú|Aÿ Þú

OõuÈ âBë ô øíßBoAð{ ko uBë 6002 Gp oôÿ WíÏýQ KBÞvPBó AðXBï

yl, ðzBó kAkÞú WBüãBû Aï.|uþ.|Kþ.|Ab.6 kAoAÿ ÖpAôAðþ ìzBGú GB

WBüãBû Aï.|uþ.|Kþ.|Ab.2 ìþ|GByl(33). Gp KBüú øíýò ìÇBèÏBR GÏl Aq

uú WBüãBû mÞp ylû ko GBæ|, WBüãBû|øBÿ sðþ Aï.|uþ.|Kþ.|Ab.1 ô

Aï.|uþ.|Kþ.|Ab.3 kAoAÿ ÖpAôAðþ GBæ|üþ ðvHQ Gú küãp WBüãBû||øBÿ sðþ

ìþ|GByñl(33).

ko Þê Gp AuBx ìÇBèÏBR ¾õoR âpÖPú Gp oôÿ WBüãBû|øBÿ sðþ

Aï.|uþ.|Kþ.|Ab., 81 gBðõAkû Aq 65 gBðõAkû ìõok ìÇBèÏú ko yíBë

KBÞvPBó (43) ô 5 gBðõAkû Aq 9 gBðõAkû ìõok ìÇBèÏú ko øñlôuPBó

(23) Gú øýa ÞlAï Aq WBüãBû|øBÿ sðþ yñBgPú ylû Aï.|uþ.|Kþ.|Ab.

KýõuPú ðHõkðl. ko Aüò ìÇBèÏú ðýr Aq 01 gBðõAkû Gpouþ ylû, 5 gBðõAkû

Gú øýa|üà Aq 7 WBüãBû sðþ KýõuPãþ ðzBó ðlAkðl. Aüò ìÇéI Gú Aüò

ìÏñBuQ Þú WBüãBû|øBÿ sðþ küãpÿ ko oAGÇú GB Aüò ðBøñXBoÿ ôWõk

kAoðl Þú øñõq yñBgPú ðzlû|Aðl.

KýzñùBk ìþ|yõk GpAÿ üBÖPò WBüãBû|øBÿ sðþ Wlül ìÇBèÏBR GýzPpÿ

ko Aüò AuPBó ô uBüp AuPBó|øB AðXBï âýpk.

ðPýXú| âýpÿ

 ðPBüY Gú|kuQ @ìlû ðzBó|køñlû Aüò AuQ Þú ÎÛI|ìBðlâþ møñþ

AOõqôìþ|ìÓéõJ øípAû GB ìýßpôu×Bèþ GB uùíþ clôk 02 ko¾l,

ìýrAó GBæ|üþ Aq ÎÛI|ìBðlâþ møñþ sðPýßþ oA ko Aüò AuPBó Gú gõk

AgP¿BÁ kAkû AuQ. øí̀ñýò c¿õë Aüò üBÖPú Þú KñY gBðõAkû Aq kû

gBðõAkû (05%) kAoAÿ Öpqðl ìHPç| Gú ÎÛI|ìBðlâþ møñþ øípAû GB

ìýßpôu×Bèþ, Gú øýa|üà Aq ø×Q WBüãBû sðþ yñBgPú|ylû

ìýßpôu×Bèþ KýõuPãþ ðzBó ðlAkðl, ðzBó|køñlû ôWõk WBüãBû|øBÿ

sðþ ðByñBgPú GpAÿ Aüò GýíBoÿ AuQ Þú AðXBï ìÇBèÏBR GýzPp

Gú|ìñËõo yñBuBüþ @ðùB Aq AøíýQ qüBkÿ GpgõokAo AuQ.

Ozßp ô ÚlokAðþ

Aq OíBìþ|gBðõAkû|øBüþ Þú ko Aüò OdÛýÜ ypÞQ ðíõkðl ô ìvEõèýò

GùrüvPþ AuPBó âévPBó ô øí̀ñýò Aq OíBìþ|øíßBoAó ko ìpÞr

OdÛýÛBR sðPýà kAðzãBû Îéõï GùrüvPþ ô OõAðHhzþ Ozßp ô

ÚlokAðþ ìþ|yõk. æ|qï Gú OõÂýe AuQ Þú ðPBüY Gú|kuQ @ìlû Aq Aüò

OdÛýÜ, GpAÿ gBðõAkû GýíBoAó ô GùrüvPþ AuPBó âévPBó AouBë yl OB GB

Gùpû|âýpÿ Aq @ó, ðvHQ Gú AðXBï ìzBôo sðPýà ô Kýzãýpÿ Aq Gpôq

ìXlk GýíBoÿ ko gBðõAkû|øB ô GpðBìú|oürÿ Gú|ìñËõo AoADú glìBR GùPp

Aq uõÿ GùrüvPþ AÚlAï yõk.

Wlôë 2– AÆç|ÎBR ìpGõÉ Gú 05 gBðõAkû ìõok ìÇBèÏú

Archive of SID

www.SID.ir

www.SID.ir


k
ôoû üBqk
ø
î
  
 y
íBoû u
õï
  
 KBüýr 98
3
1   y
íBoû ìv
év
ê
 3
4

23

Gpouþ Îéê sðPýßþ ÎÛI|ìBðlâþ møñþ ko AuPBó âévPBó

ìñBGÐ:
1- Luckasson R, Schalock RL, Snell ME, Spitalnik DM. The 1992
AAMR definition and preschool children: response from the committee
on terminology and classification. Ment Retard1996; 34(4): 247-53.
2- Basel-Vanagaite L. Clinical approaches to genetic mental retardation.
Med Assoc J 2008; 10(11): 821-6
 3- Winnepenninckx B, Rooms L, Kooy FR. Mental retardation: a review
of the genetic causes. The British Journal of Developmental Disabilities
2003; 49(96): 29-44.
4- Chiurazzi P, Tabolacci E, Neri G. X-linked mental retardation
(XLMR): from clinical conditions to cloned genes. Critical Reviews in
Clinical Laboratory Sciences 2004; 41(2): 117-158.
5- Frints SGM, Froyen G, Marynen P, Fryns JP. X-linked mental
retardation: vanishing boundaries between nonspecific (MRX) and
(MRXS) forms. Clin Genet 2002; 62(6): 423-432.
6-  Lisik MZ, Sieron AL. X-linked mental retardation. Med. Sci. Monit.
2008; 14(11): RA221-9.
7- Ropers HH. X-linked mental retardation: many genes for a complex
disorder. Curr Opin Genet Dev 2006; 16(3):260–9.
8- Verkerk AJ, Pieretti M, Sutcliffe JS, Fu YH, Kuhl DP, Pizzuti A, et al.
Identification of a gene (FMR-1) containing a CGG repeat coincident
with a breakpoint cluster region exhibiting length variation in
fragileXsyndrome. Cell 1991; 65(5): 905-14.
9- Basel-Vanagaite L, Alkelai A, Straussberg R, Magal N, Inbar D,
Mahajna M, et al. Mapping of a new locus for autosomal recessive
nonsyndromic mental retardation in the chromosomal region 19p13.12-
p13.2: further genetic heterogeneity. J Med Genet 2003; 40(10): 729-
732.
10- Humeau Y, Gambino F, Chelly J, Vitale N. X-linked mental
retardation: focus on synaptic function and plasticity. J Neurochem 2009;
109(1): 1-14.
11.Sheen VL. Mutations in ARFGEF2 implicate vesicle trafficking in
neural progenitor proliferation and migration in the human cerebral
cortex. Nat Genet 2004; 36(1): 69–76.
12- Jackson AP, McHale DP, Campbell DA, Jafri H, Rashid Y, Mammam
J, et al. Primary autosomal recessive microcephaly (MCPH1) maps to
chromosome 8p22-pter. Am J Hum Genet 1998; 63(2): 541-546.
13- Roberts E, Jackson AP, Carradice AC, Deeble VJ, Mannan J, Rashid
Y, et al. The second locus for autosomal recessive primary microcephaly
(MCPH2) maps to chromosome 19q13.1-13.2. Europ J Hum Genet.
1999; 7(7): 815-820.
14- Moynihan L, Jackson AP, Roberts E, Karbani G, Lewis I, Corry P, et
al. A third novel locus for primary autosomal recessive microcephaly
maps to chromosome 9q34. Am J Hum Genet. 2000; 66(2): 724-727.
15- Jamieson CR, Govaerts C, Abramowicz MJ. Primary autosomal
recessive microcephaly: homozygosity mapping of MCPH4 to
chromosome 15. (Letter) Am J Hum Genet 1999; 65(5): 1465-1469.
16- Pattison L, Crow YJ, Deeble VJ, Jackson AP, Jafri H, Rashid Y, et
al. A fifth locus for primary autosomal recessive microcephaly maps to
chromosome 1q31. Am J Hum Genet 2000; 67(6): 1578–1580.
17- Jamieson CR, Fryns JP, Jacobs J, Matthijs G, Abramowicz MJ.
Primary autosomal recessive microcephaly: MCPH5 maps to 1q25-q32.

Am J Hum Genet 2000; 67(6): 1575–1577.
18- Leal GF, Roberts E, Silva EO, Costa SMR, Hampshire DJ, Woods
CG. A Brazilian locus for autosomal recessive primary microcephaly
maps to 13q12.2. J Med Genet 2003; 40(7): 540–542.
19- Basel-Vanagaite L. Genetics of autosomal recessive non-syndromic
mental retardation: recent advances. Clin Genet 2007; 72(3): 167–174.
20- Motazacker MM, Rost BR, Hucho T, Garshasbi M, Kahrizi K,
Ullmann R, et al. A defect in the ionotropic glutamate receptor 6 gene
(GRIK2) is associated with autosomal recessive mental retardation. Am
J Hum Genet 2007; 81(4): 792–798.
21- Garshasbi M, Hadavi V, Habibi H, Kahrizi K, Kariminejad R, Behjati
F, et al. A defect in the TUSC3 gene is associated with autosomal
recessive mental retardation. Am J Hum Genet 2008; 82(5): 1158–1164.
22- Uyguner O, Kayserili H, Li Y. A new locus for autosomal recessive
non-syndromic mental retardation maps to 1p21.1-p13.3. Clin Genet
2007; 71(3): 212–219.
23- Woods CG. Human microcephaly. Current Opinion in Neurobiology
2004; 14(1): 112-117.
24- Woods CG, Bond J, Enard W. Autosomal recessive primary
microcephaly (MCPH): a review of clinical, molecular, and evolutionary
findings. Am J Hum Genet 2005; 76(5): 717-28.
25- Kumar A, Girimaji SC, Duvvari MR, Blanton SH. Mutations in
STIL, encoding a pericentriolar and centrosomal protein, cause primary
microcephaly. Am J Hum Genet 2009; 84(2): 286-90.
26- Bond J, Woods CG.  Cytoskeletal genes regulating brain size. Cur.
Opin Cell Biol 2006; 18(1): 95-101.
27- Trimborn M, Schindler D, Neitzel H, Hirano T. Misregulated
chromosome condensation in MCPH1 primary microcephaly is mediated
by condensin II. Cell Cycle 2006;5(3):322–6.
28- Zhong X, Liu L, Zhao A, Pfeifer GP, Xu X. The abnormal spindle-
like, microcephaly-associated (ASPM) gene encodes a centrosomal
protein. Cell Cycle 2005; 4(9): 1227-1229.
29- Ropers HH, Hoeltzenbein M, Kalscheuer V, Yntema H, Hamel B,
Fryns J. et al. Nonsyndromic X-linked mental retardation: where are
the missing mutations?  Trends Genet 2003; 19(6): 316-320.
30- Shiue CN, Lin YH, Kuan LC, Lii LM. Cytogenetic surveillance of
mentally-retarded school children in southern Taiwan. J Formos Med
Assoc 2004; 103(3): 218-24.
31- Brown WT. Prenatal diagnosis and carrier screening for fragile X
by PCR . Am J Med Genet 1996; 64(1): 191-195.
32- Kumar A, Blanton SH, Babu M, Markandaya M, Girimaji SC.
Genetic analysis of primary microcephaly in Indian families: novel
ASPM mutations. Clin Genet 2004; 66(4): 341-8.
33- Gul A, Hassan MJ, Mahmood S, Chen W, Rahmani S, Naseer MI, et
al. Genetic studies of autosomal recessive primary microcephaly in 33
Pakistani families: novel sequence variants in ASPM gene.
Neurogenetics 2006; 7(2): 105-110.
34- Roberts E, Hampshire DJ, Springell K, Pattison L, Y Crow, Jafri H,
et al. Autosomal recessive primary microcephaly: an analysis of locus
heterogeneity and phenotypic variation. J Med Genet 2002; 39(10): 718-
21.

Archive of SID

www.SID.ir

www.SID.ir

