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Abstract

Fetal abnormalities may cause structural or functional changes in several organs and ultimately mortality
in livestock, on the other hand, the incidence of fetal abnormalities in ruminants is increasing, among fetal
abnormalities, violations in the locomotor organs can cause the removal of livestock from the herd and
even the death of livestock. In this study, which was conducted jointly between the city of Hilla in Iraq
and the city of Badra in Ilam-Iran. In this study, three calving periods in small ruminants that have
seasonal calving, namely (October 2023 - June 2024), were examined. All abortions and fetal
abnormalities were studied during this period in both the cities of Hilla, Iraq, and Badrah, Ilam. All
abortions and fetal abnormalities caused by the locomotor organs in large and small ruminants were
studied, which included (12 abortions in cattle, goats, and sheep and 28 abnormalities, of which 7 were
related to the locomotor organs). The results of the present study showed the occurrence of locomotor
abnormalities, including micromelia and Large/abnormal Offspring Syndrome (LOS/AOS). Bending of
the forelimbs backward, dwarfed and underdeveloped hands and feet, lack of opening and bending in the
joints, fixed multiple joints, and excessive growth of the fore and hind limbs were shown in this study.
Congenital abnormalities are often seen as pathologies in ruminants, especially in our region. Any type of
abnormality causes reduced production, reduced animal welfare, and economic losses.

Keywords: anomaly, locomotor organ, fetus, ruminant.

1. Department of clinical and Laboratory Sciences, Faculty of veterinary Sciences , Ilam University, [lam,
Iran.

2. Department of Histology, Faculty of veterinary Sciences, Ilam University, Ilam, Iran.

3. Faculty of Veterinary Medicine, Ilam University, Ilam, Iran.

*Corresponding author: a.nooraci@ilam.ac.ir

DOI: 10.22075/jvIr.2025.36905.1153

Received: 15.02.2025

Accepted:29.05.2025

How to Cite this Article:

Nooraei, A., & Rashnavadi, M., & Cheraghi, J., & Bakhtiary, Z., & Hoosain, M.F. (2025). Investigation of
fetal abnormalities of locomotor organs in ruminants in the cities of Hillah, Iraq and Badra, [lam.17(1), 71-
81. doi:10.22075/jvIr.2025.36905.1153



https://orcid.org/0000-0001-6848-5620
https://orcid.org/0000-0003-2918-2891
https://orcid.org/0000-0002-3528-5072
https://orcid.org/0009-0006-3710-7671
https://jvlr.semnan.ac.ir/article_9737.html?lang=en
https://jvlr.semnan.ac.ir/
https://portal.issn.org/resource/ISSN/2821-0506

YV 2l o low

]

LY s jaold By o 51 Coliudod aloes

Ly

https:/jvir.semnan.ac.ir/ : adxo S asdo

JWK—%

2821-0506 : Ll

S s HBAKS lgels )3 (5 > el S g5 lual o)y
Pl o0 9 (3l s als

.'MJ&BM‘“ P by Gyle T gy ey M 2l s sl MU oolgidy (sage

WSS

Jor 9h B > 3 pe g Spe Liles g plil cpiiz 3 (63, Skes b ()l Sl o Cul (See i slagylmial
o S5 (o (S plI )> JAB (i bl (3 9 Cunl I3 4 gy Bl ) i slas)lrial
LI ) 0y b g Bl )9S 53 dle b (o Spidie Cygo 4 & adlllas () )3 298 Pl Spe o g Sl pls Bl
o 29 (VoVF g5 VevY i) (gm )l (b o) & Sor 8 (WS loets )3 il 093 dw b plosl (]
WB)S )13 owp 090 Pl 0)dr g Blpe ale jaed 938 53 g Cde pl 3 (x> sl (ylxial g abade (eled 18515
9 52 0o 3 i WV Jold) 285 )15 adlllas 5)50 SargS 9 S5 GBSl > wir e )lmial g blade el
Pl slag)lmial jop jol> dallas b (o5 (S pluil 4 bgsye ()il Voluss oyl j1 4" Sags (5)lxials YA 5 s sS
Large/abnormal Offspring Syndrome o pé o S5 o558 p s g micromelia Loy Sie dlos 3l S >
5 pd 5 o b pas Bl 1) 5 AlgisS el 5 Cusd i Canws & oh Al 05 o3 b ol |, (LOS/AOS)
A5 03l i adlae cpl g3 als g el cla plail s ) i by g eem S e5)] b daxie Juolie o9 col  Jolie p
S)buial g9 pm d9d o 01 Lo dilaie )3 ohg 4 BN lgseis 3wl plge 4 el ooljple clag,lual
D9 (o (o3laiBl b g Mg il e

OB lgedi (o 55 Pl e lminl s ST glaojly

Ol Ol M) olRKisly (Kb juald |y 0aSisls ¢ S jaoly (2lK5Lo )y g aKitslojl pole 05,5 .
Oll Ml el o8l ¢ S sals |y 00S0ily ( olibedls 09,5 Y
Ol el o] ol Ruiily ¢ S jralsl y 0aSCisly Y

a.nooraei@ilam.ac.ir : Jstuwe odiw gt

DOI: 10.22075/jvIr.2025.36905.1153
VEFINV/YY tedl

VECE/Y A Sy

<
—

Y ojlaud ¢ VY 090 ¢ SCdijuels L;MKM.‘J‘.A)] Oliyios dloee - oy Sak 5 (g0lgii .



https://orcid.org/0000-0001-6848-5620
https://orcid.org/0000-0003-2918-2891
https://orcid.org/0000-0002-3528-5072
https://orcid.org/0009-0006-3710-7671
https://jvlr.semnan.ac.ir/article_9737.html?lang=fa
https://jvlr.semnan.ac.ir/
https://portal.issn.org/resource/ISSN/2821-0506

< . (gb(c § worg(|0 e oerim [(rrsie” (e o™ 6o L0 g1(o |

doydd LSl 5 o il slo sl (g3l gtz
U5 5 e ol Y5 olold el 5O pépele a5 gy
Raidal yumen (B etal ., 2022 .Borah) .o il
2 begSee (bl gy (ol adlllas > e
5,1, Uag,So o5 13 L o Azl laopsSiy
DNy 9 & Sl 03 &y F5 93 o Caow
Raidal, S) G54 co cuows JU o sy g lmal )l
S 535 S o)Sen o Aydin (et al., 2006
392 Llog)Seo 9 (19 58T il gl AllosS” (ol S
9 s)bxnlb )l baplul ploseinl jl cond (piiz )3
Aydin et al., ) sg 58, oly > SUlg 5 Jols pac
S il plul e gl S5 5 (2020
Pl Sy s ] e by SasS 5 S5 oSS st
5 Sk G558yt b bapluilas 5l i 05 BL (o
L MiwsS 5 o5 ,» Syndrome (LOS/AOS)
P JSde o Jlgl)l @SS o)lys el «(segi9,Sle
Nava-) cul shan oo 3 St Sl 5 ki
1y poydi St o imge (Trujillo et al ., 2023
Pl 0N oer b &l (8 55 el e
S Sl oS yo 9 Sy b g ol i ((bgiuns)
Hohnholz et ) aib )35 136 jlaels slaidl p Ll o
YA Jb » ol)Kea 5 Mahnani .(al ., 2019
YEY Slg o g8 (o)) edpe olpl j3 &S W08 5158
Mahnani et al., ) .5 5)ly Jluely 4 o lus )Y
oo |, el bl g eVl s o3y ol 45% (2018
S ol i o, 5 Chen, Z ey o )18 450
P & Mice NS ot )3 oanbé slo 5gid
Ay o 5l e ilel (b 5 ¢ Jels (LOS/AOS)
(WS A bape gl bl Wil sl
g ol dan oS 0S5 Coml (A5 S (S 55
JMels olaidl g LS 13 5 pde Sl 35 (b o8 Sl
4ol & 4595 L (Chen, Z et al ., 2013) swwn
b Jl g WS e x5 b Slold lagslxial
Coled 5 o8y oy > BT o plal sl (g il
gy pob ddlhe jl Gua 1V B4d o pb B
» S sl e e gbmal

A8l (o S5 5 Sy QS g

Large/abnormal  Offspring

Ao
9 B jud o Cuwl (Seo i slags)bual
S35 xSyl s bl sSlee b
sl gybeal Jle (Thibaud et al., 2007)
@ G sl o)bxial Jle op oo (Sgde 5 (ol 44
& buab (Demirtas. et al., 2020) sl o jles
9 2 Sidshyse pall leis 4 &5 (oljple b
o 25b ) Gt o3 51 g5 e sl A
JSda ()b 5l g Bgd (piz e g Sye oo Al
gl 55 (oolsple sl (gylmial 590 0595l .(al.,2020
Canl Gl ) QBRI lppuls jogad 4 ol sl
de ) uS ply cpin 1) Wg OMSUie Wiy (o0 &S
sl gybualb ulél (Lesegno et al., 2017
hoslatwl 5l s Syj BasS i 0 loguad i
& ot il GB) Ay e aliple sl () lial
et i o ol GBS el o 0 a8 e
slag)beal Gop Jore cnymls CNS L o595
» bgbual o Y 51 i &5 cwl sollk
MT, Cetal ) aib oo (omas dg Hais HEILS)lgsuis
o 3 nloriab oz jox W my o &y i
Blod | by oz calis 2 335 a ph 0 S
Slo A5 5l @ b g G yo 4 95ke (3lad
el il S (Rousseaux et al ., 2013) sq5
Micromelia Llog,Sie d2> 0 &, (S > plul j5 oS
Wl S5 pu5 g (ylite uus 9 0B sl slaplul
ojls {Parés Casanova et al., 2017) )b
w0ligS Ja5 3590 plil &S 25 (o odlaiinl Sloj Llog ;Suo
» M3l (Aydin et al., 2020 ) 45l bob b Ggame
of » O 4 e Po3gen Al
» el sy jiels 5 (NeeS L RNU4ATAC
Drake, K. D et al ) ol olyon ol &lblge 4 ol
KYIN ul‘*‘" &) adllao 2 ol)lfw.m 9 Borah .(., 2020
S5 )3 Uag o (s loinls |y 005 gte Alugs 5



4 barye 505 gybxial (B-Y JS5) g o aidlis
e ey 4 S 3y s Pl L e iy S,
s blegSee bl gl Allogs cl il g
5 390 Al (¥ JS8) 31 855l Lol 5 1
By el gl pl sy 5loends b
390 Opli P9y b odd Wgie 0 o bgype lags)lxial
Sz i pptie b b plailas Sl i Ay s oS
o35 Ll el sl oy ol 30 LOS Lamdbo it
2 oz ¥ US8) 39 S g oS Sl B
Gl Al oo 51 s oy 0 i biw 3y50 SO
O pade jlop cnl (8 plul &S A3 pasuie (S >
o) e e e o8 i) 5 s )
g 3 (S SFma (o)l ke g )8 ~Ul
Solmal pb 4 &S 2g daxte ol Jolie  das)le
arthrogryposis multiplex  congenita

S oy oy S (¥ JS3) 098 (0 aslis (AMC)
pasie B plil oy 5l ey b gt o)l (B9 4
93 Olozial p > 5l Gl 0By 5 (Son > 4 ad
oloa b g5l gzl juo g S 4S9 o) (o i
9 oSB) by e (B @ ((Usd) Sl Jade
S Oy ldl Sy Jake g oMb (o (diS]
LOS L Sy sy ppriw pb 4 35250 5)bminl
o oz b o (0 JS8) 098 (o ablid
g 3 ol8 Jolie o 15 asite la plul 385 oy
g N9d b o 4 WlE e (@) 5 o))
ypo bpltl ol 5 (pdizas]) okigd b S Mas
iS55 P 4 Jolie s linls 85 5,8 o
Se) 4 &S ol oS > [ JS3) 298 e aslid
Pl oS Lb st b sy ) e A5 Agie oxsib
—HAFA) L Tl o gl Jade Il ol A
5 29 o3 Sl g ) 4 Bl e (o)ble g )6
ol b 4 WlosS 55 asle ol s MlS 5 bl
o a3ls 55 (Crooked-Calf disease) oies

AV rgai)ogs

I P95 990

P oA b o Side Gjao & &S ddllas )y
oled 3 plmil Gl =pdl )3 0)ay j0ed g Gl yeiS
2 S el i gl ylxinl g b i
b5 )3 adlas 3y90 SegS g S)p GBS lots
SosS QEMSlgds )3 Gl 0)93 aw adllas pl )
il gl b 45 Jols w5 Llab Ll a5
e g g3 5 (FTF g oYY ) e o
Cales 53 5 48)S JIE (yn 390 el 0)n g 3lye
s)lg adllas ol 13 L3S > slaalil 4 bogspo (slog il
AW

o il o 9 ¥ b o ek 5 ligbual als
YA 5 L VWolass ol 1 & 42285 1,5 adllas 5,90 ol
plil & bagpe (sylmial ¥ &S cuibagy (g brnl
S Bub @l Aol sue £ ol oyl Sl g (S
oSl 4 Aol & Sl ok MiweS L,
g Cablye ok pile o sl JUisl pOb) oSl S sp0l5]y
LS W s @l jey Y ociddS s canlie 438
s 4B (25 5b g @ pdS Gl g g 0ad plxl 4By
Pl (e ] s 25,5 & pp gl Sl
Sl as Jgome slo B9 ) oolial b (il 5 (a3
Jbiab il la gzl g 9 B8 4 Syl
S & bgpe ylmial gl 85 15 adllas 3)90
Cuwd Shl> 9 0 Agte cpjlie bey b &Sdg 0p ()
oiseS oAl b o Al Gk 4 ened o
Sl oy ol (A=Y JS5) o4 (Arthrogryposis)
g celo 915 085 (Jo g €85 )18 Cullye o ) ¥
85 B S 3y90 e 9 A LS sy A
iy lizel (YlSl) a8 sl gzl jlomali o 53
Py W5 oletiwl eomen Wde il ojlul bld
Gr) S) el Lol dg eaed (o35> B (JL3))
o) &S Mg deyBd g oligS ¢ oded w4 (L)
(ATthrogryposis) s 5l b 4 (s bxiab

<
~n

Y ojlaud ¢ VY 090 ¢ SCijuels ‘jh&dla)]gwum_ Ol)&“‘z’sd-’lﬁ).




(Arthrogryposis) wjss S 5,5, b plisl (o loual clyls 0 55 olad plisl Gl ool sims olis S5y 5,5 K0 A =Y JSW
WSy (Side 8 sined Gl d Wyl ol 9 S5y 0,5 (idd o5l bld jl pl b gla i B-Y JSGG

. (erb|cs” € @oq|7 —oy acrm ((Frge” e¥es™ célo Ay 0 gorfo

<
o

o i & Cand Sy g 03dS Hlaw bl g by cund tla pliil 3 LOS cla (¢ )luial ¥ IS5
CRL & coms oduod cdls o s plsil Jgb  Siio 208



55 o {AMC) arthrogryposis multiplex congenita asle b saxio ol Juolio (clyls oais b s —€ S
Sdaie ol Juolae ST,

(S oIS 25515 0y b G5 pae g g3l gl 292 Sz > 4 6l Jumhe o S > 4iels. LOS py00 -0 JSUG
93t gl o

<
P

coa b (i 3 oo g Cond o Jolie 3 (305 3L pac (ATEHIOGIYPOSIS) LujonS 95 csoloxial — 1S5

Vojled WY 0y93 ((Sibjuels (plKislof] Cliins Al - S 5 s3lgiid, .




. (erb|cs” € @oq|7 —oy acrm ((Frge” e¥es™ célo Ay 0 gorfo

<
<

AlosS i 0 b ob g b o gl Jolie as o3 5 e (Crooked-Calf disease) osses b dllwss (s ko —VJSW

9 (Z5A) y90 VY 13 gyl i Jlogil (VYY)
sla Jlogl o &, (XY/5) 5)30 & 3 CNS (¢ bal
Karasu, A etal ., ) w5 <o (7 ¥/V)3,50 V5 )3 dasio
Jol.w u‘SP reL\Sl PRI Lglbd)lqdbli (2024
s (ol 9 Sy IS5 poyiie g LlegSue
3 Loy Seo sl (5 loxinl L RNU4ATAC 5 e
Ol Canl (Saw Sllges (g5l ol ) diws bl
3555 oo SD L ol gy o & o 95 sl 5318
OB ((F99) il pler ke Slyes cnl &5
g lle 0w (s 5 S8 ojlil Lials e ojlul
Wilkins, A et al ) plsl o3l ials 5 b oyg0 dlias
Sy o Sllges )5 ieid Sl cplply (., 2014
asp 3 LogiSn @ by sy oo (3
op pydiw d9b b )] pl )3 o A3, 9 (&L
_U"lg”“‘ )l?b.hl} k_i) )] L;)MM‘>5)“\‘S l) L?’}‘S“’c
Sbul b ooy j0 (S £ U A w0 & cuwl SMac
g Mb oAb 4 cde bl 29 (0w g 298 (o0
5 @S 55 ol S plul jd gl Byl Hlas Ly
Ol Jlgd Cond L g Nigd o (Bgpid il @)l
oly o pb (plpls Bgs o (Sloztusl MolS o lgzcil
B sl pbcwl gl g okl MelST 8,
Sopad alwyd s wiley 083 ST (652908

3 olidean] olge a cdel (oljpl slabual
—olnl 2 adaie dilate ) ofg 4 (Bl
o (LBl g 9 (o0 0> 3 )5S 5 PO
S)bual 298 (o odlaBl (i g My uals
oz I o ilisee glaciand (BuSlpeis >
rlo g GBI oBed (5> e (omas plesw
P el glhadlas )3 a8 0 1S ) ph gle G5
Sorx VW LYY o Jlo o @Sy oy e
@ boe ar (6lxial YVl s cloe,bunl
WB)S 13 byl 290 SasS g i GBS lets
4 b dop V¥ dgis Jx dj9e AV wliw oyl
Sl dlye e S sbplsl b g)lmal
WlossS oly M Lol 0158 lgsets 1)+ ¥ Lol adlllas
aslee yogMe gy dnle <=5 dle YO g0y uly VAV
Sl el clobe Sl el b po ©jgo 55 (il
25 0 el b (o)bual qeudiue pl 5 paiue

Slile olol (225 (ogl)LY pbxl b 3)lge (S
YEY il ooy el asds (SSSddgly 9 b
A5 logs YYF ol oS lgseis YV ¥ 5l oaiis)lgseis
oliple la s)loual & Sea AEp 1) 5 0 )
VoA (odliple o g)bwab b o Buss lgseis 1 6oy
(fel¥s) N g oo (X YAIVS) NYY o5 (ZBN--)
WY L oS5 o)l o (gjlwal Wog Cudgydloyn
ol JWs 4 035,81y law oyt (7 YV/R) 3590
9o AV 3 SMae (Sl plugw b g)bua b



Viana, J et al ., ) aib )Ken 5 viana adlae
0350 ¢y badw ]38l cuw IVP I oolil (2020
b olxal Gl g (gt (i GRIF (2l
Kruip, T et al ., (1997) 25 o (ool
AlosS 35 Goyd YV Lilidl ¢l Ko 9 Bertolini
oLl 0g)S b awglie )3 1) TVP (g, L Mg plSa
ol .(Bertolini et al., 2002) k55 5)
ORlB) s Bl oo ()90l 4 SaS (55l 5l eolizul
5 Wosee clate clo JAS3a 298 LOS pyu
2 P (5peSlit) o Sy 35 ] i il
Li,) 545 (0 sdalie LOS pjus slyls Easlgseis
oo ;0 0L e 8,5 13 (Y et al ,2022
I del s glmal jop caw Slge b oyl
Gop)le SoS (55l8  oMe Ly 395 LOS 400
ol glo gylminl > 55 gl 4335 9 ame Jelgs
(Young, L et al ., 1998) xzua Js3 p s oyl
o Ol sl baal g 4wy L
P Gy Al der ddlas Wb o BUSS s
P logad boglxaly Jee Jeloe jogad
2 )mal gz jep I U 298 el GBS losts

D9 (8 S ol

S5 o
5 Sl > b g)buial JhlEl 4 ey L
355 45 ()9l SaS (6ysld Sl eslial Loljdl (yioren
W ogd oo i ¢ o (splminl (aaljdl g joy cam
P e lmial yn pob adles l Baa
ol s asllls () J) Jols gulis gy oISz lyses
Sl (il caw (S e plul o ()lxial oS
56 lseld slail 5 pld 08, y Llg5 o 45 b o i
O30 potiw g Lleg S sla (o)l wdly IS
ol 2 &S wes (S sl BT o e S| S
aS Wb ool ol bbys g as asby b ol 4 adllas
e b il @l 4 Sea by plul (glxal Vool

AW

690 U (JaSis 0y pydiw b Mdled il Junds
Gl (LOS) (nnbo yu 9 S0 55,8 pyies & dns
byt D) (SeSis op i ) & Soli pl b
Cuond (olos 53 Jloy pf g 3 5l Gl A3y (oot
Thirumaran, S et al ) s2 &) cuwl (Koo 3 sla
0,5 5 e v 4 S oy i < (1, 2022
Marie, P et ) 558 o Sl s 5l i Ad) 4 e
Pl 01iS 155 el oylxial S0 5 (al ., 2020
b ol @aljole o )S55,0 GBS gt (S sla
Jolse 51 il &S Jolie dasio <S> pae 5 Cous
ool b enss” wad 4 Al plul 5 oses o8
A odalie e Ma 3 jen)Sep)l bual uslb
owy bpae (Romero, A et al ., 2020)
(Conium maculatum) |,Sss 4 (Lupinus spp)
ol ol (5558 )3 90,5 95,] sbul cel lo Lawgs
5 e 59 s Shel> alsjo &y a2 b SYMBT s g 98
Baughman, B et al ) ol @glite G pne oyloj e
lplil ool ple (gybmal pobs dalllas (., 2012
LOS b (ruboye 5 Syi oJ9j38 prviw olgis cod
Ssis & oS o lornl g5 ol wiad b)) s smlie 55
B s e @S s Swp o) s
WY (0 2y b Sogo 4 o Logad B o
@ ol o (6ynslh S (sl (69 5l ooliial 3l s Lol
{Rivera, R et al ., 2022) ol @bl jiol58l cud
Jlexs| 9 04 .\J9I.o C;U|9¢> pf cla @ pyaie c_').’.‘
L 5 (i) o 6N 53 (i ol (13,5 1S 5L
O el 5 gl e lasely oyl 4 W
Sose YoV Jle a8 wob ol o)) Ken 4 Viana
by aRalel bl 3 o8 by s 2oy VY
5 3l el Wate (IVP) (g59)b K8 (65l 51 ooliiusl
Esan il hy) 4 (5 bxial dlugs 55 adlas
0diiS Aol Wlg o &S b Wgte oyl SeS 4y g

<
>

Y ojlaud ¢ VY 090 ¢ SCijuels ‘jh&dla)]gwum_ Ol)&“‘z’sd-’lﬁ).




= .(?’f‘l<5’€°°"’>‘l(lo e oarnD (g (o™ o A0 gerfo

OB s b ¢S5 \lin

Wged Julos 5 41355 5 diged (6ygl @en 1535l (sie
oY GlaMol 5 dide Cand e ialypg i £l ol
lie by Wiges 59l gex 12l Bl

lio Sl 5 (ude issleise )

G905 &gl o2 1> JSb doo

Sl pbe

g 0l b Slojlw b dwwwge bl ol abse
ool 00 (a0l e g aia b (Jbo sl soles

1D yaB g ST

cdl u,o,;bi Ol )8 51 dlie oyl GBing don
Iy G0y g S JWS (Sibjold 1y oaSisly ol
5505

&le oyl
Lyl e Hlissl b Sawe b



References

AYDIN, U., YILDIZ, U., Karakurt, E., & AKSOY, O. (2020). A Case of Ectrodactyly and
Micromelia with Flexural and Rotational Tarsal Deformity in a Simmental Calf. KAFKAS
UNIVERSITESI VETERINER FAKULTESI DERGISI, 26(4).

Baughman, B. (2021). Bovine Abortifacient and Teratogenic Toxins. Bovine Reproduction, 839-862.

Bertolini, M., Mason, J. B., Beam, S. W., Carneiro, G. F., Sween, M. L., Kominek, D. J.,, ... &
Anderson, G. B. (2002). Morphology and morphometry of in vivo-and in vitro-produced bovine
concepti from early pregnancy to term and association with high birth weights. Theriogenology,
58(5), 973-994.

Borah, B., Saikia, P., Dutta, K. J., Ahmed, N., Borah, S., Saikia, A., & Pathak, S. S. (2022).
Micromelia in a Lakhimi breed male calf: A case report.

Chen, Z., Robbins, K. M., Wells, K. D., & Rivera, R. M. (2013). Large offspring syndrome: a bovine
model for the human loss-of-imprinting overgrowth syndrome Beckwith-Wiedemann.
Epigenetics, 8(6), 591-601.

de Lesegno, B. V., & Duncan, K. R. (2017). Suspected fetal anomalies. Obstetrics, Gynaecology &
Reproductive Medicine, 27(6), 191-195.

Demirtag, M. S. (2020). The pathogenesis of congenital anomalies: roles of teratogens and infections.
Congenital Anomalies in Newborn Infants-Clinical and Etiopathological Perspectives.

Drake, K. D., Lemoine, C., Aquino, G. S., Vaeth, A. M., & Kanadia, R. N. (2020). Loss of U11 small
nuclear RNA in the developing mouse limb results in micromelia. Development, 147(21),
dev190967.

Hohnholz, T., Volkmann, N., Gillandt, K., WaBmuth, R., & Kemper, N. (2019). Risk factors for
dystocia and perinatal mortality in extensively kept angus suckler cows in germany. Agriculture,
9(4), 85.

Karasu, A., Kayikci, C., & Kuscu, Y. (2024). Retrospective Review of Congenital Anomaly Cases in
Ruminants. Van Veterinary Journal, 35(2), 125-131.

Kruip, T. A., & Den Daas, J. H. G. (1997). In vitro produced and cloned embryos: effects on
pregnancy, parturition and offspring. Theriogenology, 47(1), 43-52.

Li, Y., Sena Lopes, J., Coy-Fuster, P., & Rivera, R. M. (2022). Spontaneous and ART-induced large
offspring syndrome: similarities and differences in DNA methylome. Epigenetics, 17(11), 1477-
1496.

Mahnani, A., Sadeghi-Sefidmazgi, A., & Keshavarzi, H. (2018). Performance and financial
consequences of stillbirth in Holstein dairy cattle. Animal 12: 617-623.

Marie, P. J., Hurley, M., & Ornitz, D. M. (2020). Fibroblast growth factor (FGF) and FGF receptor
families in bone. In Principles of Bone Biology (pp. 1113-1140). Academic Press.

MT, C., & E, C. (2020). Multiple cephalic malformations in a calf. Animals, 10(9), 1532.

Nava-Trujillo, H., & Rivera, R. M. (2023). Large offspring syndrome in ruminants: current status and
prediction during pregnancy. animal, 17, 100740.

Parés Casanova, P. M. (2017). Unilateral forelimb micromelia and concurrent Aphalangia in a kid: A
case report.

Raidal, S. R., Shearer, P. L., Cannell, B. L., & Norman, R. J. B. (2006). Micromelia in little penguins
(Eudyptula minor). Journal of Avian Medicine and Surgery, 20(4), 258-262.

Rivera, R. M., Goldkamp, A. K., Patel, B. N., Hagen, D. E., Soto-Moreno, E. J., Li, Y., ... & Elsik, C.
G. (2022). Identification of large offspring syndrome during pregnancy through ultrasonography
and maternal blood transcriptome analyses. Scientific Reports, 12(1), 10540.

Romero, A., Briano, C., & Quintela, F. D. (2020). Arthrogryposis multiplex congenita in Aberdeen
Angus cattle in Uruguay. Pesquisa Veterinaria Brasileira, 40(6), 426-429.

Rousseaux, C. G., & Bolon, B. (2013). Embryo and fetus. In Haschek and Rousseaux's Handbook of
Toxicologic Pathology (pp. 2695-2759). Academic Press.

Thibaud, J. L., Monnet, A., Bertoldi, D., Barthelemy, 1., Blot, S., & Carlier, P. G. (2007).
Characterization of dystrophic muscle in golden retriever muscular dystrophy dogs by nuclear
magnetic resonance imaging. Neuromuscular disorders, 17(7), 575-584.

Y oleds ‘\Vo)sa‘&#lau.m&b“[aﬂc,@ﬁpa@_ O])Msd_)]w).

>



>

. (gb1c5? 6 (|0 —ope acrm D (1P ceens™ b0 AL g |

Thirumaran, S. M. K., Mallick, P. K., Nagarajan, G., & Rajapandi, S. (2022). Hydrops associated with
mandibular brachygnathism with aplasia of palate and spider lamb syndrome of the dizygotic
twins in a Bharat Merino sheep.

Uzar, T., Szczerbal, 1., Serwanska-Leja, K., Nowacka-Woszuk, J., Gogulski, M., Bugaj, S., ... &
Komosa, M. (2020). Congenital malformations in a Holstein-Fresian calf with a unique mosaic
karyotype: A Case Report. Animals, 10(9), 1615.

Viana, J. (2019). 2018 Statistics of embryo production and transfer in domestic farm animals. Embryo
Technology Newsletter, 36(4), 14-26.

Wilkins, A. S., Wrangham, R. W., & Fitch, W. T. (2014). The “domestication syndrome” in
mammals: a unified explanation based on neural crest cell behavior and genetics. Genetics,
197(3), 795-808.

Young, L. E., Sinclair, K. D., & Wilmut, 1. (1998). Large offspring syndrome in cattle and sheep.
Reviews of reproduction, 3(3), 155-163.



