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ABSTRACT

Background and Objective: Consanguinity is defined as the marriage between
close relatives. The deleterious effects associated with consanguinity may be
caused by the expression of rare recessive genes inherited from common ancestors.
Consanguineous marriage is significantly higher in many genetic diseases leading
to prenatal, neonatal, child morbidity or mortality. Consanguineous marriage is a
common practice in the Middle East including Iran with a rate of 30-85%. The
present study was undertaken to analyze the prevalence of chromosomal
abnormality (CA) in patients with consanguineous marriages.

Material & Methods: Standard Cytogenetics techniques were carried out on the
peripheral blood of 1055 patients with consanguineous marriage. Chromosome
analysis was carried out using GTG-banding technique. The patients were referred
to the Cytogenetics laboratory of Sarem Women's hospital during 2006-2021. 969
patients were due to genetic counseling for consanguineous marriage and 86
patients with a referral of consanguineous marriage and other reasons comprising
of the previous history of recurrent abortions, infertility, intellectual disability,
expired child, stillbirth, and a child with chromosome abnormality.

Findings: Chromosomal abnormalities were found in 34 patients (3.22%) out of a
total of 1055 patients. Most of the abnormalities were structural (97 %).
Chromosomal abnormalities were found in 15 females (44.1%) and 19 males
(55.9%). Inversions were the most common chromosomal abnormalities (64.7 %)
diagnosed in this study. Pericentric inversion around the centromere of
chromosome 9 was observed in 18 cases (1.70 %). Chromosomal inversions were
found in the heterochromatin region of chromosome 1 in one case and
chromosome 2 in one other case. Paracentric inversion of chromosome 14 was
found in one case. One patient had a pericentric inversion of large size in one
chromosome 9. Robertsonian translocation was found in three patients. Five
patients had reciprocal translocation between two chromosomes. One patient had
insertion of an unknown chromosome material within the short arm of
chromosome 3. Amongst patients with consanguineous marriage and other reasons,
only those with recurrent abortions (3 abnormals) and infertility (1 abnormal) had
chromosome abnormalities. Chromosome abnormality rate in individuals referred
for consanguineous marriage genetic counseling was 3.09% compared to 4.65% in
those referred for consanguineous marriage and recurrent abortions or infertility.
Conclusion: Compared to the rate of chromosome abnormality in the general
population of less than 1%, the 3.09% of chromosomal abnormalities rate in
consanguineous marriages in this study is high. However, this rate is even higher
in individuals with consanguineous marriage and a history of recurrent abortion or
infertility, with 4.65%. Due to the high rate of consanguineous marriages in the
Iranian population, genetic counseling and chromosome analysis in couples with
consanguineous marriage is highly recommended.

Keywords: Consanguineous Marriage; Genetics Counseling; Chromosomal
Abnormality; GTG-Banding; Recurrent Abortions; Infertility.

Copyright© 2021, ASP Ins. This open-access article is published under the terms of the Creative Commons Attribution-Noncommercial 4.0

International License which permits Share (copy and distribute the material in any medium or format) and Adapt (remix, transform, and build

upon the material) under the Attribution-Noncommercial terms.


mailto:f_behjati@uswr.ac.ir
https://orcid.org/0000-0003-4191-6624
https://orcid.org/0000-0001-6343-0452
http://dx.doi.org/10.52547/sjrm.6.2.85
https://saremjrm.com/article-1-218-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.6.2.85 ]

Ol)lSAjojb_‘;%o_\.;:})é/\?

V) Slem 585 VA Slawi 10 pgieeg S ey yile Jo> Sty
Wl 0 Sotein Sl omimen Sl S92y (Mo
¥ psisessS yegrle 4l ) poiees S pegile Jo (nles S ia
£93999,5 1> SeElll (S55ly wad ssalie Jle G 0 plaS 2
2 Sop S n S5l 92ty slem S b Iy 3500 Sy 0N F
90 bl g slen AT 50 gnd Bl almle 09 A pgjee9,S SO
£35529,5 5l slaakad Joo axly Jlocy ool onys Jlog ;650 0 485k
azly 3500 o 09 ¥ opgjeg,S obsS o3k gy wSlial Lase b
Ll g0 50 5 Soytlubie «SagS ol oll a5 05 Syl pgjees,S
50 il wileg,Se cole gyl A wel cad S 4 g cudls codble
b ohlem haid (Jle nlo 5 suislings gloss) anrlye e b olles
azly Glmal 250 1) (659)b6 5 Glmal 9,50 ¥) )80 Ladw aiils
e b ol )5 (se95909,5 (5)lxaal 55 o (0959095 (5 lials
Zleosl Lol o ao 0 F,20 b aglis ;o ao,0 ¥, 4 guiglin s> Zlgsl
D90 59,k b S lads Lol jer (guigliv o>

9ol 2 o95309,5 slacs,lmial Vb £y & 4z g b xg S
5% e aile b guiglin e zlo5l 5 (ae)ys ¥ie Q) (saiglivgs slo
o5 ol Camaz b aulio o anlllae cpl o (aoys FP0) (6)5,L6 b
2 s¥igliag> slaglyssl Vb Glime eizmen g Sl oo )l teS
ol es095999)5 (owin 9 Tl S B S epglie (plpl e
Bl e 5592

slog,lral (G5 o gline ¢ guiglines 5‘5‘5).‘ :Lﬁboj‘s £l 5

VE- e[SV il o
VE-JBIVY Sl Gl

ECTSRVES I TSROy

doddio
Blax o5 w058 oo (guigling glyojl]) Sooz plaiglings o glgo)]
Didls ol Jad a5l 5590 aS0T 4 bg e ol S pldie v S 0
Eord oMl (512525 0 059 0 95 slowsl g ailaa b5 (sl y9aS o
@l2)9aS ;0 &5 (yek @ ablise a2y JB iglinss slaglys)]
T 2o m VOB Y (o S 5 5 Ol ye Glimgain (lash b
4oy AD B ¥ o ol sblis 51 B 5o of lglyd g el o
EVS el Jglote sislivgs slaglessl a oaaly> o 1 wal

VEe e Glls Y oyl 8 090

20 (0939095 g kel & ani
glis gz sbazlnsl U ol ylew
9 ob) oliwylew 4 oul gl

eyl olels
HTooly 63 ol Migsmge dond s )51 T SLBL wes

VoY 3 VoY = NI oz .
‘ sosbe gl 60l el T cend asl T ules asble

) 5¥ ¢

) 40&4.5}

prbe paass Gy ol lens p)lo (559,L6 5 (5 9,b Dlisizs 35 5
Ol o (olpl (SKon psle olKails

39 byl epyle g0l sl Jshoo 5 (J5SU50 5 (Joho 0uSiimngsy T
Rl Ol opsle (paass

eletzl e 5 pasily psle oSasls Sy Sl 355

Olel el s

0S5z

s e aslings laojl 1) Soi plaislinss (e gledl ideade
45 29000 0958 wolie 0T Ol A e Gisliag slaglys)]
Wleoygl5 50 (guiglin sz zlgo sl o oo &l a4 S yiie v S 5l Bl
a polo g anllls ool ol 0oys AB BT s b ol alex 5|
2l pise iglings slaglydl o (agigag,S SN 9rd (o)
gloosl b jlew S5 1000 0 Siiifsies owyp ol olge
3,50 GTG-banding  Sisjgiw SoSS 5l oolatul b gaigling=
4 S5 o5l 6l Hlens 42 AP Slaws a8 I 18 Lo g o5
oy gigliags glyosl e 4 jlow 185 AP g gigliags glyosl e
Sy 05 SIFl o)kl 5 S had aile ol o5 Jle plo b
Wdges aaxlie cagiseg,S 5 Ll b )58 5 200 e el

S8l (o0 VYY) Lo 525 YF 55 (c093509,8 slacs Luials laaily
sl lual (ao,0 V) Wog s lsle g4 5l ba g lual iy as
B0,) ls o 51 8,50 Y g (o) TF,1) (5 510,00 VO 50 (093909,5
=935055 s el (Sl b sTily ad esaline (ao)e
5 5ly Wog adlas opl jo ead ooy Lais (weye £VYS)

ol (S Slidos aloxe


https://orcid.org/0000-0003-4191-6624
https://orcid.org/0000-0001-6343-0452
http://dx.doi.org/10.52547/sjrm.6.2.85
https://saremjrm.com/article-1-218-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.6.2.85 ]

AY pilo lesls 9 b5 b ylows 40 0 gl )| (saiglings slezlgosl b olilow 10 (095909,5 slas,lmials g5

4 5 Bad 00938l caS lase & "PHA 5 °FBS (5 eolo g0 w5 &
Gl s 28,5 bl a0 YV (slos 55 yprailisSil el VY o
s A ye o il batiges 4 deandlS Jolos e Uiy
25" Segsmle bume Sy 0500 mald qz (KCD )5 gy
b lodiges 5 wp3)5 aBlal (cog909,S (slooyind (285 515 (wyiws
Hasze 3l S S o 00D Gaaky il IPM Y- oy
(Seilapl-Jsitia) FIX Jole (SLS1 olse 5 508 laJsuls sl
505 03538l il cgumy Al po )0 b el (5,05 pY 5 00938l e 4y
45l Sppe ) S8F bl LasS (S5 Jolro L lapY (5520l S,
2 (23,3 oolanwl C-banding ;1" ileg,Sepe bl o)y
Seljgim gy & 4295 b (segigeg)S slaeyinS (JLb al>pe
Blax 5,90 52 sl s TG (il (b, 5l eolixwl Lo lasbivl
s ke ailb B0 oy b lacg lial wb wyy e Y-
& Joee lawgs oad ool akiS (segiees)S slags el

b el b gl lany S5 olRle]

adl
Jsiz) o 28l (aoys VYY) Jlass TF o agipns,S slacs,brial
sl lual (aojye AY) wisgs s Lsle g4 5l bag lual s ()
AA,Q) uld}n )‘ SHeo 4 9 (A.o)d ff,\) uL}) )‘ S)Hee VO )° 6&3)5.05;
939095 slsylmal (ol b GsFly ol saaline (o)
S5y Wog adlas cpl je ead cols asis (deys £VYe)
(20,3).V) Jlom 535 VA ;5 3 pg5509,5 sagyile Jo2' S pihmis
Jo oleg S 4l 0 G s 5 (9535 comizmed (EAIS 352
o S 3 plaS 8 Y pg5509,5 a9 yle 4l g ) gi909,S yeg il
Iy 2,50 o 50 VY pojoag,s 8T Solally (G653l wiad canli
29 A poigeg)S Ko 0 Sy S s (S5l wly slen So
Sows S50 50 dbyb g0 bl g Jlow i ¥ Y g ) olel>
sl Lice b pgjgeg,S 5l slaskd Jozo axly jlew G ol oayd
S o9 5 ke p9j909,S 92y 3,90 S5 090 ¥ pg5909,5 obsS 95k 03950
L ay s il bl Ll g0 0 3 S tlulie oSS ol ojll

A ol X &5 aw

Heterochromatin'*
Pericentric Inversion"’
Paracentric Inversion'"

Robertsonian Translocation'"

Metacentric'*

Satellite'®

Euchromatin"

Triple X Syndrome'”

VEe e Glls Y oyl 8 090

S5y 2 VP SsSiigen Gl b sogipl Cslie (S
asile ol ole ST ) S s cg0d 9 03 5 5595k slo g5l
argl frrl 0,85 56 stlonil g sod é*"l"%ﬂ-&‘ csld slogslon
39790350 ) (oMl 5l y58S 3 igliagS slaglyssl YL g5«
i\ Al go dod FOL Ve o ool slo 98 o (sol; 0l YS!
FB 5 @SS b (o) 4 &S Sn whde [0 (e et
S g0 sl (segi505,5 Sl Ll anus o | wil et
Sl 5 olas atws 93 @ Glgie 1) (sagis09,5 slags bl
oIl el laygSl Syl g ol Vb G 3ged e
pae gbios sy 9 jeme el Job 3 (se9i909,5 (slaslxial
T GHBUT B L g e Dlerads > 52 lapgiges)S e’ SSis
Jlail g cunSls &Sl 50 09000 (0959095 Ol (5lmial 4 mie
Sldlas B sen o g isle SYNS 4z pgjses,S 5o Saze
Slaglysl )3 (se93909,S WS £ &5 el Gl p s it
P asl o 503V B 20 (e & Jloy Copmoz alis suisliyss
9 29392955 sLos,lial el (plulid 5 (o) talllas (o] 51 San
0 j3lius (sl o5 sl Sl slogsy swislings slaglsssl o ol Esed

53,8 aszl e plo i los 4 glodl J8 S

e gy 9 olge
4 0aisS dnxlie Glow VOO olaws ggeze jo gahate axllas pl (o
b S oyl Cuz (Ol D ple caads 358 liwlen
2y Solgls dils s F 15w 0,501 YA JINYAD ol
ol g ol plaml 4idS o oS Sladss b alKisle;] mlis aisS
sglings glyssl cde 4 S5 ojglie (ln Lo AP slass s
ailo ol a5 Jle plo ol jor (saiglinss zleol cde 4y jlaw a5 AP 4
S i Fr) awd Sl (G 10) 6,9,bL i YO) 50 i
V) (s95305,5 )bl b w58 5 (350 1T (aalies e (0,90 V) 953
Wloyore O ygo 4 HEALS dxzl o SleMb| 000405 axl o casiisls (48
» e Glaebosls, ((San M cule;y jelate 4y 08 laes
lal ol 2l o oS axxlye 5l doiolej] wls 5l oele solanal
om0 438 )T 4 L K w jlcolaiul b bagg; 5l (Jaoee 9>
b Jolo oy g (ol punds G505 (gly ia ools S w2

Homozygosity'
Nondisjunction”

Anaphase Lag"

Stillbirth*

Fetal Bovine Serum (FBS)®
Phytohemaglutanin®
Colcemid (Demecolcine)”
Hypotonic”

Giemsa Stain’

ol (S Slidos aloxe


http://dx.doi.org/10.52547/sjrm.6.2.85
https://saremjrm.com/article-1-218-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.6.2.85 ]

a4 ) o)led paal o a5 asl o 46,XY,1(1,Y)(931;,012) Y ,
5 a3 e oLz |, C-banding ¥ o,les 5ai 5 G-banding o s
0 5 ) Glopgiges)S m @ik 90 bl b (G5 am 9y
ools lid ¥ oles yguad ;0 a5 wib 0 46 ,XX,1(1;5)(932.1;p13.3)
Ol 550 Ko 45 205 osalive 950 A 50 uigudply lulr
Vs O Glepsises,S G Gedseinl, ebmlr Lo
Ol gam Syse 9 (F ojleds nsar) 45,XY,der(13;21)(q10;q10)

W Y GleegiesS o gkl L o

YA 55555 (0 o)l yguad) wil o 45 ,XY,der(13;15)(q10;q10)

55535 45 wogs dalllas cpl o od sunlie (glae,bxial o5l E
Sy o osalive )50 VA 3 Bl pasdyga b S lyie 403 959095
Sype So 9 ¥ opgiees)S (S955ly Suee Su ) pgieesS (S955ly e
(8 o,los y5a3) 46,XY,iNV(14)(021.2031.2) V¥ pg5504,5 555515
Se S Sor Siein S50l axls sl Ko S evalie
Lo b posoeg)S 5l slaakad Js2o oy o o w09 8 pojeeg)S
£93999)S 921y 3,90 o 39 ¥ poigeg,S olisS 593k (pgp0 ALl
ol bbb il 90 58 ¢ S lulis (S sS o] o3l 45 55 5 ko
50 S gmizman 3k (iles Ta oole (sl oS el sad i

il oayd X als aws o ja

$(

"t
W

' 4

S
h Y
- |
B BN

™
e
£~
P,
L
o, 0
E2 X
o,
aAngw
T
=
o~
)
e d

L
o
~y.
N
- - v
E Y
h\
wer
L)
-
"
“

>
.
i)
et
-
.
w
-
N
RRs o
\

2953095 5 lial sy

Ol)&ﬂjmﬁb}AA

SAVE lig)l5 cendd ) Jgux

Case Age ‘ Sex Result Referral
1 30 F 46,XX,t(1;5)(q32.1;p13.3) Consanguineous Marriage
2 34 M 46,XY,t(5;11)(q13.3;q22.2) Consanguineous Marriage
3 30 M 46,XYinv(9)(p11.2q13) Consanguineous Marriage
4 28 F 46,XX,inv(9)(p11.2q13) Consanguineous Marriage
5 20 F 46,XX,inv(9)(p11.2q13) Consanguineous Marriage
6 33 M 46,XY,inv(9)(p11.2q13) Consanguineous Marriage
7 31 M 46,XY.inv(9)(p11.2q13) Consanguineous Marriage
8 30 M 46,XY,inv(2)(p11.2q13).2 Consanguineous Marriage
9 32 M 46,XY,inv(1)(pl1.2q21) Consanguineous Marriage
10 25 M 45,XY,der(13;21)(q10;q10) Consanguineous Marriage
11 26 F 46,XX,inv(9)(p11.2q13) Consanguineous Marriage
12 39 F 46,XX,inv(9)(p11.2q13) Consanguineous Marriage
13 29 F 46,XX,inv(9)(p11.2q13) Consanguineous Marriage
14 28 M 46,XY,inv(9)(p11.2q13) Consanguineous Marriage
15 18 F 47,XXX Consanguineous Marriage
16 23 M 46,XY,inv(9)(p11.2q13) Consanguineous Marriage
17 20 F 46,XY.inv(9)(p11.2q13) Consanguineous Marriage
18 22 F 46,XX,t(17;20)(q23.3;q13.1) Consanguineous Marriage
19 22 M 46,XY,inv(9)(p11.2q13) Consanguineous Marriage
20 24 M 46,XY,inv(14)(q21.2q31.2) Consanguineous Marriage
21 34 M 46,XY.inv(9)(p11.2q13) Consanguineous Marriage
22 25 F 46,XX,inv(9)(p11.2q13) Consanguineous Marriage
23 27 M 46,XY,t(1;Y)(q31;q12) Consanguineous Marriage
24 22 F 45,XX,der(13;15)(q10;010) Consanguineous Marriage
25 25 M 45,XY,der(13;15)(q10;q10) Consanguineous Marriage
26 31 F 46,XX,inv(9)(p11.2q13) Consanguineous Marriage
27 25 M 46,X,Yqs Consanguineous Marriage
28 26 M 46,XY,ins(3;?)(p13;?) Consanguineous Marriage
29 31 M 46,XY,inv(9)(p11.2q13) Consanguineous Marriage
30 27 F 46,XY,inv(9)(p11.2q13) Consanguineous Marriage
31 19 F 46, XX,1(6;13)(p22.2;921.2) Egﬁ;‘;’:;& i’:s;ﬁiw r‘rgi‘a -
= = i QAT Ezﬁz;ﬁ;& iﬁ:c?tﬁi:/rl]grfi‘age
s [ o | F | coimepuan | Soretes
34 33 M 46,XX,inv(9)(p11.221.2) gﬁg:gji‘i‘eous Marriage

G oy 4 Y 5\ pgise9,S (m ab)l g0 bz Jol 08 coling )57 1) 0 louds y3guad
46,XY,t(1;Y)(931;012) :Sposs

AR Glls Y oyle 8 090

b Olhles s e plo g gaiglings zlaosl axxlpe cde b ol )lowy 5o
azly Glwel 9590 1) (559,00 9 Gl 090 V) S lad aisle
e b ol )3 (se95909,5 5ilxial 55 Nog (09)909,5 (5 bl
Zloosl Lol jo ao s F.20 L aslis ;o ao o ¥, A (gaislin g zlgosl
0 )bgs sl almlr wil o 5y5,lU L )8 i L olon (saiglin s>

V slpsigensS (e 4l 93 alml b 6050 Ol 9)50 Su )50 &

Inversion™*

Sk b 5o plo aelesils


http://dx.doi.org/10.52547/sjrm.6.2.85
https://saremjrm.com/article-1-218-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.6.2.85 ]

e N

A pile Slealy 5 0B Oliwslom & oud gl ) (gislin s> (Slezlysil b phlom )3 (so9j909 )5 slacs Lniali g5:8

nacr AL
c( 3 () ol
lj’ Do wouon

20 2 2 x Y

y ‘ :
"' I>-_— /.y
“—~*~
il W Y p

1Snais G g, 4 V) 5 VY pgiaes,8 G il Jol 058 colisy ) 5:F oylads 3 guad

45,XY der(13;21)(q10;910)

2704
22 L0 (00 (L 8y
(n

2¢ 3V M

2¢ 2 ek 0 V4

= x v IO

1Ko C os, 4 Y 5 ) p3509,5 Gm plmle caims (jlid 058 Y oyl pguai

46,XY t(1;Y)(q31;012)

1\

"’\

LIS 4
X

}s fo w R

10

u Il 3! st M %

¢ M L || ‘1{

19 20 21 2 X ) §

1Koy G (g, 430 5 VY pg5909,8 G plmlr Jol 9,8 Galigy 15710 05lols o guad

45,XY der(13;15)(q10;910)

VEe e Gl oY o)les & 0)90

Suan G gy 40 9 pojsesyS e lbmlr Jel> 0,8 (alin )5 ¥ o)lodh gl

46,XX,1(1;5)(q32.1;p13.3)

oo (K Sliios aloe



http://dx.doi.org/10.52547/sjrm.6.2.85
https://saremjrm.com/article-1-218-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.6.2.85 ]

Ohen 5 s oais 3 4

wiols plol LalS el 0 (Vo + V) o, Sen 5 MOSaYeEDI a5 (slasllas
Zlgsl Jols a5 Sl5sgS j0 (g0l 0k sbos lwal oyl e a5 ols oyLis
& il b 5068 jo as > o g aoy0 Vocis siglin g
G,k g5 obuls gy allas ol o MW samlin s ys ¥ wisliy g
205 easliv used )y gbmlr 4w g Gt slapgises,S G
b ormbreé codgid e gl (lle Jel> 3131500V J9u2)
et (S5 05033 Gl 4 12 305 3525 Jolaie g LSl o als
@bl ez (Jo b astn ol (g 5alls s 51 JBG 131 g 03,55
@bz a0y Jolael slapgieesS S 4 e 2l
bl & e Sl (See & il jore (b pgigeg S (bt
Oy ) 2lmle digh (orb id (g b lwosl; g L (5 9)L0
Comaz 2o)s ) gnd b sagizesS )bl 2Lk il
sl (Gsgedi ply bl g9 0 3 I 1(13;14) Lluls geng Sl
Sype Sl aBlige (g ply slaoluly JS aops Ve Juls oS
S 5 t(13114) 5,50 0 anlllas cpl 45 oot il Gpuiged ) alelr
31 sl uigud ply olulz o o)lse 2 a5 1(13;21) Koo 9)5e
Doyl

28 e glag el Sl 5l (S ke sl ol
&8 rl el ol g wims oo &) A e 58 50 ) ole Conex
6oLl (o oS W55 et g 039 Jlo 5 (S5 (slgtome a3 5l loml
Ygana Sl3l cnl ag; nl 5105 ood D90 o o] (St (slyiome o
bl Jal> o3l e Jsb )0 daplula g cnl s Sl
o5 Joleial slacals sbul cly coul (Sas bapsizes,S sl
4 ke Sol (e Jolaital colisn ) b ot Soles 50 5 05 S0
P 395 ol S35 b (5355095 b

VA adllae cpl (egi9e9,S slag,lmal o> slagey ole o
ol oy Sy e il il oyt S5l Syse (aep0)SY)
P11.2013 a.=b o S535ls ;550 0,50V 5 IPLL.2012 65509 0,l0e
odalin 45,LL 5,8 o)ygii)or; wfb‘ic\g)l:.?ﬂo)é 3590 90 ;0 .Aidg
b gk Olore 4 1) A pojees)S (S955ly ol Raegn i S
Do A 959095 (Kig)ly caz ST .05 oo SIS 50 e (s095999,5
s 8 s o as,e YUY £0d b b ciljly laie 4y el g0k
ol 55 M sgs s G cagigns,S silral plste 4 5 Spdioe
I Fr ablse Jlop Comezr alie aops VY Jlsls ¢y aalllas
b 590k 2oL A pgj909,5 (S5 3ls (o BLI) p (e Lo g
Sr9 m9ige9S SWNST Gl s (LB slag e 5 ) S
s Babu ales 5. 7Y s s S5 1) am, UB o e
ooy YN o1, b SsSsls 5l sakie gl Yo o8 Jlo o o Ko
Y e9ed bR pojge9,S (S953ly o] les j0 45" 205 omlina ol 3
2 S555ls &9 Gl 5l oy XY g ols co JSi ) 55 oy S0
ol oyl T S5alsdygepms SIS gl oS lSasS

Gametogenesis™
Ataxia™
Dysmorphology™*

AR Glls Y oyle 8 090

PR
BT .
.\:,
————
“

V’
.’A~_
" |
g
LW

o

(¢ 1€ g¢ 1C ¥ (< ¥¢
3¢ ({1~ TEN AN Y|

G gy 4 VY pgjsesys Soylohly S555ly Jol 058 culin )5 F ojlels prguad
46,XY,inv(14)(q21.2031.2) « Soas

9 cdde (Sop b 4 dlay lide galex 50 sWislivgs gless) Ol
3 pae sl sy Yo ols o e Ml cgline o oLl
5 Sl @_‘) L?:.J 50 s¥glin g L;Laacbo)" aS aS e wa) u:"“‘"??
zloosl anlee Lo a Wgliags cpally 51 5S35 asye A
S 1S s58m aslin slash ol Jlai al8 el sl
a4 e sl Gl SuwsSjgen ol a8 T Lice S ie 0>
(o2d Salecie (b goly ol g len wile slaslen

350 slakain 5 (555)L0 sl el ¢ lgnil (Sglie slags lon

Slag,beal b o5 o 55 Gz Jos 4 Sy sjltem Y sgiioe
slag)al o Wil sz slogibon b sosises S
3 e i 3 g5l D50 b g liSle 5 ol sagiseg,S
4 am3 0 &) sgee Job 0 cpalliT skl e U g S
o3 0l (o09)909,5 SYMST (guiglings (slaglyssl 0 45 oo L5
e 85 a3 e las (Y+11) ol Son o Behjati adlias 2 54z
Nglings planally o5 sl enilecde (5355 10 (agj509,5 5 lxial
5355 ams e las oo plwl Sldllae M wsl e 0o )3 VYF s
zlsosl gyl a5 anl oo Lis a4y cnally 5 i (gl pyoie a4 D
et 1287 Lo o il e o Verma D) sl swsley g
o3 flin iglias® glodjl )0 Sl S g (pliedpe oS WS
b swislings zlsnsl o 6 boline bl soawie Slallas 93
(ol ole OWWST( pod  Sailecae (ygls py0um wibe b (5l

D loass ool )t 1, Slglie 5 ol slogs Lo o 2yl

Multifactorial*
De novo™
Zygote™'

Sk b 5o plo aelesils


http://dx.doi.org/10.52547/sjrm.6.2.85
https://saremjrm.com/article-1-218-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.6.2.85 ]

N pyle lealy 9 o5 Gl lows 4 00l gl )l (siglin g slazlgojl b hlew 18 (295909,5 slacs luials gonis

S bl (sag5909,5 G b 9y Wl e )b S slaglnl>
ol 090 So aiile (Sadg ) 2lmlr b (09)909,5 (am (S0
@ g Ba> 093 (b oo Sl pgieeg S Kol (i wadllas cnl 5o
g8 Gl webes Gobe (Glawal) Solgen 18 pgi9esS SO
5 S bli 4y ooy 5 Jolaiab o Jolaie culs LS dagbulr
ol gy 5o I sl (Sr olule 53 2558 lapsssesS
Onl Lo 5 95 008 T g3909,5 obisS (553l 0,15 axkd o w5 5o

D18 (g i Gl gy 2 & Sl 5 Can polas axlad
ol osaled (sadsliasl) olaw (s lrial G dasd o anlllas jo
OIhg )3 (i p93509,5 Al FEld 03B Bl o X (a9 5
2 030 (XXY, XXX, XYY) iagin 5 glsil loismi 5 5 o0 slgie
S ilelio (S8 ploslal a5 092 5 )lo pgjgng S azly o590 Sy el
Onileg Sgr oole (ggl> a5 ol cos a5 a4y g cedils oDl Lyl 9o yo g
2 2959095 )bl 5 susls Jlo g coigid Lo cnlpli 5wl
e, TR L alie jo as,e Ve 4 saiglis s zlossl cde b ol 3
Jsaz) wiliee (5)0,lb L 5,80 b Lol o (uislivgs glasl L ol Al
45 60131 53 (5095909, )lraal (lime «feS Aiged Slasi 929 L ()
e 4y Laid a5 ool 3L angliie ;5 s (55,0 L S0 Lai adile
olis asllas cpaiz jo el iy Woged anxlie suislin e zlgs )]
Solem b Ohlem 3 (095509)5 (5rlmial (liee oS Cawl 00l o0l
b dslio 10 wiiud (guiglivgs Zlsosl axly lagyl cpally a5 Sss
& o 55 AP o ISt e 28 a8 ally 5wl e
oS s Al ol a5 e plo b ol swisliygs gleosl e
el b w558 g aljesse whig Sye (ed Slgl )9l
b osalie (20,0 T.FO) (sagj509,5 (5 lmial GV 5 (0959095
Sl ool 5 (s093909)5 (6slmial (slp Sy v o] s B
Ot 5 szl sk, gmo laygl pasie ST akile ]
YL E5 4 e plnl e (G sl S5 oSl (6,55 ladin;
4 oS 09y 00, cplpls sl oal ;58S (pl )0 islin gz Zlgojl
b 3l s w8k ke VL (oagises,S ST Gl s e
M glie g atigd SS90 Sln (el fian baglessljl e ol
Slsie 4 e Ll alasily, 2als sogam b bagless) ggi ol ez ,5 ™
aiile (LelSS g (559, IS 5 glie (S5 slas Lo Gl Jole

I gt o 09,0 505 0le YS! g i Laks o5 ,45,L0

Acentric"™
Bridge Dicentric™
Aneuploidy™

VEe e Glls Y oyl 8 090

OS] 31 g s 5555 1l ( S ek 4 ol sdalice og
3953l T s e e 1) (35,50 slacslnials 5 Su3algh e e
oanlive 9)90 So ;3 ) pgjgesyS Guileg)Soye 4l )0 G 2
T spsige 4, 5l 53 Jloy Ypens (Pl ool (S555ly &5 a5
wol Consy & oy S5 55 a5 P11.2G13 Ll 10 Y pg39e9,5 5955l
Ay el Sileg S LS 0 Syt n G555l e sene
ol 53V F pgiges,8 S mlall G551y M sl go o o (Sl
ol o 4 b ays 5 saslie adlllas opl o 55 021.2931.2
SS9 NV pgi9e9,S j0 Suymlully (S5S5ls Slls a5 (9 )lse
oo a3l colans 5 o0 ol wdle gyls b o] 51 5y o5 W
(25 (Salocde 4 plgoe oad S (Ll Slasis jlaisy

I8 0l 55,k B ( Jlanss Koo
Orpe 4 (095951 lapgiges,S 5 Sl (S53ly Sls 98 (S5
Oglite Selgen pgi909,5 95 S, L) cF g ol il D950 5950
£95909,5 55 45 wled” Gl S0 b wlgi o yge 0 5 ool
S5l 29 )2 a2 b (oS g 4z ST aims ST SoSly of S
Mg 4 e Wlgi oo Wl oo BT & (elia (Jg 9d o0 095
ool Gaee g 53 (Sl (S5l 53 005 Jolael slaculs
S ied chr SuS b olkd b oogdoe JSi3 G555l oy
285 LS wleg,S 90 wms &) (FsS3ly s adlane IV ol Sl S
S S 98 e g Ayl (55 Dlabad (ol Wiyl S8 gl Sl S
e Iy el ool &, Lol Sl S ol o a5 A31s asles S g9
5 25 e ALl amy 5 Bl by pdn Sl oyl 0 Aited caeb
g il B S0 aiileg 55! gyl 50 wileg S g0 5 (S
£93995,5 9 5 00d oS Gonad By 4y L jeg il ol s BT 4o
S pmsd 33log ST B 09l o0 cge Joo (nl gdoe i Selsen
4 S yitesd b ool s Sl S tess Jy S sk 55 50
Sg0 sladtd; WSy Sl (Koo wigh g0 590 yog5le 90 &S )
Vgare S ilol dalad ol [0 g Wgd oo o SO i dalad 4
g 00 oz S0yl laassleg S e ol (rpagd 50 305 (o0 B3>
S 5P xE Slapgigag)S Sol> Cwll 90 005 oo slml Cul Loz
Bl s S 55 sla pgjge)S (Sol> & s CwlS g8 g (Lol
S Sl lply ot Cas JB g il ) Loyl can
ool o y?‘““ wad 7, Sozlly (Se55ls S 0y el Sl S
O P S P e o NRCUCHIN SN
bl 55l Jobaial slaculs jol Sl S 9 Somlusn S555
Sl lrali b olig e b (6,9,bL chais 2 e Wyt (S955l5 2>
L (U5 b Sadze oSl o 00,8 aod Jlgl o suxs

Microcephaly™
Synapse™
Crossing Over™”
Dicentric™

ol (S Slidos aloxe


http://dx.doi.org/10.52547/sjrm.6.2.85
https://saremjrm.com/article-1-218-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.6.2.85 ]

Genetic Counselors. Journal of genetic counseling,
2002.11(2): p.97-1109.

4.  Bromiker, R, et al, Association of parental
consanguinity with congenital malformations among
Arab newborns in Jerusalem. Clinical genetics, 2004.
66(1): p. 63-66.

5. Amudha, S, N. Aruna, and S. Rajangam,
Consanguinity and chromosomal abnormality. 2005.

6.  Behjati, F, et al, Cytogenetic Investigation of
Patients with Infertility, Recurrent Abortions, and
Unsuccessful Assisted Reproductive Technologies
(ARTs) Referred to Sarem Women's Hospital in Tehran
Between 2006 and 2017. Sarem Journal of
Reproductive Medicine, 2020. 4(4): p. 187-193.

7.  Behjati, F.,, et al, Chromosome abnormality rate
among Iranian patients with idiopathic mental
retardation from consanguineous marriages. Archives
of medical science: AMS, 2011. 7(2): p. 321.

8. Varela, T.A., R.L. Ainsua, and J. Fariiia, Evolution
of consanguinity in the Bishopric of Lugo (Spain) from
1900 to 1979. Annals of human biology, 2001. 28(5):
p. 575-588.

9. Bittles, A.H., Consanguinity and its relevance to
clinical genetics. Clinical genetics, 2001. 60(2): p. 89-
98.

10. Alfi, 0, R. Chang, and S. Azen, Evidence for
genetic control of nondisjunction in man. American
Journal of Human Genetics, 1980. 32(4): p. 477.

11. Verma, I, A. Prema, and R. Puri, Health effects of
consanguinity in Pondicherry. Indian Pediatr, 1992.
29(6): p. 685-692.

12. Jahani, Z, H. Asl, and H. Akhavan, Study of
Chromosomal Abnormalities in Couples with Recurrent
Spontaneous Abortions (RSA) in Ardabil Province.
Journal of Ardabil University of Medical Sciences,
2018.18(1): p.91-107.

13. Mosayebi, Z. and A. Movahedian, Pattern of
congenital malformations in consanguineous versus
nonconsanguineous marriages in Kashan, Islamic
Republic of Iran. EMH]-Eastern Mediterranean Health
Journal, 13 (4), 868-875, 2007, 2007.

14. Morin, S, et al., Translocations, inversions and
other chromosome rearrangements. Fertility and
sterility, 2017. 107(1): p. 19-26.

15. Lukaszuk, K., et al., Healthy baby born to a
Robertsonian translocation carrier following next-
generation sequencing-based preimplantation genetic
diagnosis: a case report. American Journal of
Perinatology Reports, 2015. 5(02): p. e172-e175.

16. Tung, E., et al, Chromosomal analyses of 1510
couples who have experienced recurrent spontaneous
abortions. Reproductive biomedicine online, 2016.
32(4): p. 414-419.

AR Glls Y oyle 8 090

OhKen 5 sz a3 AY

O
SIS 33155 (c095905,5 Slacs rials 595 a5 aa5 oo i aslllas (]
Se olgre @ (Gl g wBbioe YU plnl Sumez j0 sigliag> £lse)
A 53 ez 55 (0959095 )Ll (o ST (BB 5 pae 4!
3 lozey BT wdel cans 4 @l 4 dz g b yuizman 05D a3 S
sor 5 55 gbeyslin plxil g guislings glesil slaely
33145 58 o 05T (prizan aslllas (nl el (55,4 (5 0l (s093909,5
wxlpe (S5 ST 4 (o))l pBae Wb (agj909,5 ST sl
oygbie «(so9i509,S lag el ool Sl JUl 4 azgi Lo

sbn drogs W55 | S Canis 5 S

:‘sjlé)..é 9y

Baslejl @ 1) hlew &5 Slo5 5 laasie 4l 5l awy cp
S oRitalosl oy 5l wizmen g wiols gl )l Sgten
I, 1,5 ¢ 55 oS« el | slaodlgls 5 plo panis b loss
'M)b

P ES YR
o susp SOl 5 oays 5 cule, (B slooS adllas cnl ;5
0,55yl

:éu.o &)L&!
Bl S5y adlie o ke andllas ol 4

1 Mo 99 e
ily (85 18 )00 g b g allie l ploxil ) ety g oles

(Jbo 2l

ol gl anie m)b ol

XL

1. MEHRABI, KA. and B. Zeyghami, The effect of
consanguineous marriages on congenital
malformation. 2005.

2. Teebi, AS. and H.I. El-Shanti, Consanguinity:
implications for practice, research, and policy. Lancet
(London, England), 2006. 367(9515): p. 970-971.

3. Bennett, R.L, et al, Genetic counseling and
screening of consanguineous couples and their
offspring: Recommendations of the National Society of

Sk b 5o plo aelesils


http://dx.doi.org/10.52547/sjrm.6.2.85
https://saremjrm.com/article-1-218-fa.html

[ Downloaded from saremjrm.com on 2025-10-24 ]

[ DOI: 10.52547/5rm.6.2.85 ]

A ol laals 5 b5 Gl o 4 00 gl )l (saiglin g Slez gl b (ylows 10 (093909,5 slags,lxial o

Sarem Journal of Medical Research

17. Van Dyke, D,, et al,, The frequency and mutation
rate of balanced autosomal rearrangements in man
estimated from prenatal genetic studies for advanced
maternal age. American journal of human genetics,
1983.35(2): p. 301.

18. Yamada, K., Population studies of INV (9)
chromosomes in 4,300 Japanese: incidence, sex
difference and clinical significance. Japanese journal of
human genetics, 1992. 37(4): p. 293-301.

19. Ramegowda, S. et al, Association between
pericentric inversion in chromosome 9 and congenital
heart defects. International Journal of Human
Genetics, 2007. 7(3): p. 241-248.

20. Sasiadek, M. et al, Cytogenetic analysis in
couples with spontaneous abortions. Ginekologia
polska, 1997. 68(5A): p. 248-252.

21. BabuV, R, et al, Pericentric inversion of
chromosome 9 [inv (9)(p12q13)]: Its association with
genetic diseases. Indian Journal of Human Genetics,
2006.12(3): p. 129-132.

22. Farcas, S, et al, Considerations regarding the
implication of polymorphic variants and chromosomal
inversions in recurrent miscarriage. Off ] Romanian
Soci Pediatr Surg, 2007. 10(39-40): p. 7-11.

23. Karaman, A. and P. Ulug, Cytogenetic analysis of
couples with recurrent miscarriages: A series of 316
cases. The New Journal of Medicine, 2013. 30(1): p.
30-32.

24. Uehara, S, et al, Paracentric inversion of
chromosome 14: A case report. Japanese journal of
human genetics, 1994. 39(3): p. 353-356.

25. Gardner, R.M, G.R. Sutherland, and L.G. Shaffer,
Chromosome abnormalities and genetic counseling.
2011: OUP USA.

26. Chellat, D,, et al., Interchromosomal Insertion 46,
XY, ins (1; 2)(p31; p13p23) in an Algerian Patient with
Spermatogenic Failure. Int ] Pharm Sci Rev Res, 2015.
35(2): p. 116-119.

27. De, P, S. Chakravarty, and A. Chakravarty, Novel
balanced chromosomal translocations in females with
recurrent spontaneous abortions: Two case studies.
Journal of human reproductive sciences, 2015. 8(2): p.
114.

28. Hamamy, H., Consanguineous marriages. Journal
of community genetics, 2012. 3(3): p. 185-192.

29. Farag, T. and A. Teebi, Possible evidence for
genetic predisposition to nondisjunction in man.
Journal of medical genetics, 1988. 25(2): p. 136.

Volume 6, Issue 2, Summer 2021


http://dx.doi.org/10.52547/sjrm.6.2.85
https://saremjrm.com/article-1-218-fa.html
http://www.tcpdf.org

