[ Downloaded from tumj.tums.ac.ir on 2026-06-18 |

QVA=OAY NYAT (50 )+ o lackc FA 590 (o5 (S psle oISl Sty 0uSitily dhas

2o Ghge e 59y » oY 93l Sei1 5 SUT oy

WA/CPIT Gy e TAYOETY lia a5 i

odasa

- 3

Slapls o pastay anelr 53 01 G5 pan o550l 45 il o baormsla g o3l sl 3 oY 31 T e 5 i
53 50> opl S5 ST 5 sm 3 (o3l Sl Sl 4 a5 Lol Bl 1 el Sy g 4 o
e e i YT S35 T s Gl ) Ba ol 3 plomil 5355800 055
G 2 G Y 5 Y 5 Pmolkgiday) e slasss b Va3l ol b andllan nl 53 i A il e
S s iy Dy ole e e gy Juld o S 8 S 035 WU gy plee iae e 008 e
A G S 3l e laes S S s b 5 (anle an) W (Kam 5 ST B0 o oo b tge 035
(ool e b ) ey A S Sl el 505 B G E s 4l ol el e (Slagss o3
el Ll x5 S 5 Sy S 5 (58l Gla e i) o oSy So andllae 3,50 5 0 dd bt L
53 Olyee 3 SMOlkglday o sasta fvjjljgi 595 LRl LS dal e a5l stiasglis andlas 1 alsl-
5 e e s e es gl BB (I o8 SIS k8 i s s sl s
g 4 eI S5 515 Ol Ol oS 315 0L (Ll BT ol aly 2alS sl 355 LRl b by
(p=r/00 V) il e pss 5 sl besl 5 S glaes S 51 VL (Pmglkglday) poler 65,5 s (13 s
33,5 o o A3l o VU 553 3 V5501 05 05515 51 (Sl aallas ol S el s s g S ummd

Aoled golsa s oolaul Jsl anle av 53 aeps5Us g 50 G me 31l L0 Olsle oS

cstl e oo dag bl ccpsbs s ‘rvﬂnﬁ'ﬂ sds olals

)\_?v.«tlj_ld.id_ﬁj‘ﬂb-Q\)j)))kﬁj)\éajjjd_:\dw

V48 JL.M)JV_A.:J;)IJE T I DY LRE I wla]:.c o2l

oy el gl ST g e
Y . . Y
I F SR WX VIO WA DRSY

fﬂuuhjj—r
‘;L,J;ujﬁajj—r
f_}aﬁ&iﬁ—r’

S oSSl Ol g Shiy o ple oS

Il i

Sl @l oy 5 0Ll D16 i e u‘w_y'*
VRIWVEIVNON s IS (K5 oAl (O g5 oKl
YV-FPEY0RA il
email: bakhtiar@sina.tums.ac.ir

dosde

OB3 53 5 035 g 5dd Saols S &S oo s U anr B 55 0 Jlisay
s> sdal L33 & Olsl3 55 o ol Gl Jlo sl i o oslital abel>
Sy Lagls 50 31 30 55505 dlowe anr b ol JUis s
Slinde (g5, Slides 75 ams oen ;3038 S ey
OIS g ok plowil Sladllas 53 57 TS £y 0 bapsbss s
S P PRCEW PR B IR g sl Jbsil 5 s ol
2300 pyas P3ELSSN 5 Sl Sl S Sl 0 sSs Sen
(o2l Ols3 53 el 0ay3 S5 2158 Y551 (550l 55

Sl Sl ol Casl o 035 S 0553 Ol 5 ebem

3 as S s basyu esl sl « (Alprazolam) eVl

Sl sl 0leys 53 sls ol sl es il sl s
Lo oolinal 5L gladases 51 o3 s o5 Sle e
by Jded gl o8 s Ol anlsl g LS &Sl 4 a8
i s cer Lol 3 (ol a)ls Ol 4 L]
iy LYol i e sl bl Elw a Gl
o Sl sl ol slagls 5, Shas 5 Coale 4l
03,5 ol 3l o3 7S 5 Olsl b eslinud 35 isuel sl glag)ls
035 ol e e ods anslr 3 (L sbas o) (sl

J{b U 03 g aJw“‘Jﬁ J‘:"‘ L;Lhdl.w BE] rV})\J;T u.p)..,a;ﬂu Lflj)b

VAT (530 + oylas FA 0,99 5 har Kiiis gl olCiily (S5 ouStils alono


https://tumj.tums.ac.ir/article-1-301-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-18 |

ova ,_;/_,L(«AJgJ/_;‘S?L;_{)“J

3o 03 Lagier 035 SOle =Y Ll 4l RalS (Bl sl
i mlesl laes S s 5 iy U RS 65,8 53 (oIl VY
Vdsder) ol el rals (Bl sls S GRIB S
ooy S 5 a8 05,8 050, W lasper 631l 5 035 (xSSka
b i Jsl bl s S gleey S s =¥ (bl
53de 53 psd alel slaey S 55 s A sdalie i
3320 L Jlsyad) Sty sy reb b i e Y s
B s s b b ot ps3 5 ol ulel 5 RS (glaes S
53 =F A e b b i 3550 VY g a3l s S 55 s
o edalie 5 ol8 GBI ol b3l 5 J xS laes S

Slros S 5 IS 08 055, WV slagmar 45 0310 5 055 Kile 1) ~d gk

bl
@) 955 ke (MM) B G Kle g slaa Loy S
Y108 VE/O vo JS oy S
/00 V8 50 V beyl oy 8
‘aYJJU.'JT
Y(mg/kg/day)
Y/4 V0/4 a1 Y abesleg S
fyjib‘-‘ﬂ
¥(mg/kg/day)
V4 VY4 s ¥ bl ey 8
fy‘gﬂ,;ﬂ
#(mg/kg/day)

e 2l W o el

- = =% < O N < >

la ey &

alesl 5 IS slaeg S 45 Lo awb b 35 o dwglie 1V —l5 5ol

JPAT (g0 6] o)las FA 0,90 i ]pgd (K pale ol o Sipy 0aSCiily alzeo

slagls o ol b= L6 0l 53 0Ly, Tl Ry
.U}) = {Yj)lj_”ﬂ Q)“}I‘JJ C)\JS‘ ;&b& U'.'-‘ BE Wiw.{)lb alises

el 0 Or L;)\J)l;_JJ Q)yJAl.Q

SR B9

S5 e s s, Experimental iy, L oasllee ol
b 02 0L (Sap pske oKl (305, o S s (Wistar)
bl osle 5 5 Wb plmeo slaise a3 plil WA DL
e osb e SYOT e B 05 s el a e Sl
gl bge 5,0k o s S Cdr A e Sl e LS ]
15k 5 ) A laes S adS s S s a3l e S ler
S0 U oy Soge a sl el el Gaes e,
G e P S IS 058 sl es S il ks sl
sl a8 s S ils ans bl ki Of &S sl
pjw-\ﬁﬂ ymg/kglday 5 Jhis ol & L e oo s
055 LS ol (Kl W& oS8 (Zanax) .SUly)
fmg/kgiday 5 eis Ol 45 s b e T o SialesT
Jhie O &S s i gy el es S s S il r%b;ﬂ
S B olny opl S Sl Vs T Fmglkglday
T Gl Gl 4 g eadda 5oy 56,8 My walsl eas il
AL Sl 5sp 5l Ky S e S s e
Joloes 0553 53 W 3ad F383 (oot g (e A S 13
0l plowil oS iles Gl S5 e 5 0 enls 13 5LLSCS
Gl 0gesl B S 5 Sy Sl 3 e

A as S L s ls gxe p<e/ee) 5 Al eslensd Student’s t-test

sl
05,5 copmer VO J,58 05,5 5l edal Caday (gl slias
Frops mlesl oS 5 2Y p33 salesl o3 8 80 Ul sl
53 =Y sl el Sl adlas Sl sdel Csay E sy e
sdys ol Slesl o Komn ¢33 5 Jsl sialeslod mS glaes S
33l JLagilsyge cpdiz gy ialasl oS s 5 atd
52l W sas 3 b 055 nSle =Y (Yl gad) il

393 il e 5 alesl slaes S 03 5 o i J S 6y S


https://tumj.tums.ac.ir/article-1-301-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-18 |

e dna s o p Y Ll 58305 ST s OA-

(AR NPT )

3ldas

- 4 1t 0> W < >

b3l 5 RS slaes B s s plS BIKE 55 Olee el Y —ls 5

Slalas 7S o sbul Celi 53 B S o 1 plendl il
53 S 5LelNase cladla 5l asls esl sl pl 6oy 0
u,l‘)l)_f r].,\_»\ éuéu‘yi 9 fkf d&.& )ﬁj" o be’] CJLA.SLEA
e S Ol w Va3l T S epl w5 L

AJ‘J_V:J_,} AJJ.LA Sl 0 Jjﬂcl.iﬁv\«é)jTgbé Souls

Tale-\Y N
RGP

Sl J) slaels ol eays S b YLl bols ol
a5 bkl 358800 0L 5 e @S S el Ol
Sl o ot (solasl 5l sleele o Ll Sl pam 4l @
i Dbz Ds e Ly Ly gl S s SLBTL L
AU e ge Ll o el ol S e sl gls Sl s les
i @l b s S i b ST 55560 e
ot 3 IS 05,8 0555 Wosdld ol slageer Sl edal
JSEC b (S 0k ool (3500 5 S Se
Sl S 15 s ek Candy 3 Leplll 5 es S L | 55
Oas 5 g s b B8 5 i s an S S ejpn 5 D50 5
IS (29 05 S ol 5o Lles sl sy 1y 355 b Cons
05,5 oSy Sn b sy 53 D ks S La i
0 il b Sl Ses 5 A ey ol e 5 IS
Sloee > 5 Y 5 tmglkglday il glaes S (s aslllas
S350 Glp sz o Al S Bl s ryjjb—fj
A L o alb sl a5 s S edaline o« Sy sSKu s S
Lo sle sl o5 anb gl s bapltll 6,551 3 5 53556 )
s mme J S 05,8 Loy S 55 cpl BVl 5 A1 J S ey S

sdalizs Smglkglday L ioleil o5 S (gladpas s p 03 Aib ol

i o W sl e

3l

- =« %t D W < >

i3l 5 JS (slaos 8 55 ol (gla o 5T 55, O s aglin :Y =l 5o

3550 V8 lesl o5 S 55500 G s oilesl slaes S s
Gy sl oimlosl 5 J xS glaeg S 55 =V (¥ ls5ed) A o
Lo, S 5o Hydisedalins al g0 S5 55 5 0 lS s
pHSomen 53 A b 0 3550 V(o g 5 3550 33 ol
305,528 Jo Ko sla Jlo sl hlisl 5 J S slaes S
055 L gy Sibesil a8 acslie el BT s s e ¢
ool il o ls gme 5 0 /00) 1 zaS el ey P od 1S

Sy g0 dys YU slajes o r\b)bﬁ O35 05551 5 @Lu' o

&

=

D3 g sy g 3 5l (Sl 0ly55 )3 Lagls G e

P ST e 03 bt 20l sl =) s S e
da sl b s 4 gls ol S Sl s (Sl
ke a ol S 15 IS Cllase 5550 5ol 555505 adiess
pe ol a okt lS el O3 4 Lol ol 0 Olge
e ey o) 534S alagls G rme 550 5o B s
Joily b alasls el oas S ol pllae sl iy
oSan s LI Gl 3G el 005 ST s ol S35 515
s sl 05 5 oS sl s S35 ol o g
Al e 4l oS 5 b pme  Sbagsls 5 o 03 7S Slids
s glaes S pl 5l SKsd bl Sl (o)lse 50 sl
Sl st S g bosas oS il o a3l o3l 5l
S it S 5 bl A i A S Ol el A

J_.'“S\bja.\_.ig_.).l_? Mﬂudﬁ)lerj)‘ﬁﬂxj)d

PAT 00 0+ aylos FA 0,50 4 lr 5 gl olCiils o s 0l aloeo


https://tumj.tums.ac.ir/article-1-301-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-18 |

OAN Takzare N. et al.

3 5550 s lagiiems el il 3 0l adsn S
b sl aS (g sba wildS 1 el saaY LIS W,
SV 55 Ol ailie 353 e OF slaasY 5 o O
sbls #mglkglday iilesl o5 S L J 28 05 S 53 ador anb d
o 22 emamen (P )) Al e (5ol e VS
O 5 - smglkglday iolesl os S oSy Sos Slad sed
i eds Loy .S oy aS J= 5 A ey LI OIS s
L e Jlao gl 5 0ilan o 5 ol s 53 0 13 500)
05,5 s Sl e Mty G551 L3505 sl s
p<e/oe)) il sy s J S 65, S 5 #mglkglday Ll
20k Olste gl V53T (VU 593 035 SU e w03 cnl ol

References

1. Ormnoy A, Arnon J, Shechtman S, Moerman L, Lukashova I. Is
benzodiazepine use during pregnancy really teratogenic? Reprod
Toxicol 1998;12(5):511-5.

Mcler AM.Textbook of Drug Information. 2 ed. London: 2008.

3. Livezey GT, Marczynski TJ, McGrew EA, Beluhan FZ. Prenatal
exposure to diazepam: late postnatal teratogenic effect.
Neurobehav Toxicol Teratol 1986;8(5):433-40.

4. Fridman JM, Politika JE. Teratogenic Effects of Drugs: A
Resource for Clinicians. (TERIS). Baltimore: The Johns
Hopkins University Press, 1994.

5. Shannon LM, Havens JR, Hays L. Examining differences in
substance use among rural and urban pregnant women. Am J
Addict 2010;19(6):467-73. doi: 10.1111/j.1521-
0391.2010.00079.x.

6. Koren G. Maternal-Fetal Toxicology: A Clinician's Guide. 2™
ed. New York, NY: Marcel Dekker, Inc; 1994. p. 77-9.

7. Wikner BN, Stiller CO, Bergman U, Asker C, Kéllén B. Use of
benzodiazepines and benzodiazepine receptor agonists during
pregnancy: neonatal outcome and congenital malformations.
Pharmacoepidemiol Drug Saf 2007;16(11):1203-10.

8. Wikner BN, Stiller CO, Kaéllén B, Asker C. Use of
benzodiazepines and benzodiazepine receptor agonists during
pregnancy: maternal characteristics. Pharmacoepidemiol Drug
Saf 2007;16(9):988-94.

9. Leaf RC, Wnek DJ, Gay PE, Corcia RM, Lamon S.
Chlordiazepoxide and diazepam induced mouse Killing by rats.
Psychopharmacologia 1975;44(1):23-8.

N

VAT (03 4) = oylas FA 0,9 ol K sl olStils o Ky ouSCitils aloxs

15.

16.
17.

18.

19.

k;AJJJU)oMC)l}:}}d\;-jMNJiJéJ%:Jf
23 2l s 5 Sl esls s Sl IKSC 2
s Laphisl b5 ol 55,8 s talie 0y IS ) sl
Golal Ot 53y bl Osasl () Sl pad) 355 e s
Laplal Jlo sl 1 51 803 (slses S 5 pgm 05,5 o Sol3 sne
35 el OLE Olails 31 oy 8 lidss (p<e/o e ) als OLES
53 5 LSl 00l L 5L s e sla sz VL G e &S
BT P P N e I L Ep R
W sl amas ol 35l SL O35 0L 52 G
515 533 L 55 VM Jle s Kats Sldlas ulad by ot
2o 5 S S Laasal 5l o sl e dlad
Sl el Ss o Sl gy p a8 b o S

10. Spielmann H, Kriger C, Tenschert B, Vogel R. Studies on the

embryotoxic risk of drug treatment during the preimplantation period
in the mouse. Arzneimittelforschung 1986;36(2):219-23.

11. Katz RA. Effect of diazepam on the embryonic development of the

palate in the rat. J Craniofac Genet Dev Biol 1988;8(2):155-66.

12. Tocco DR, Renskers K, Zimmerman EF. Diazepam-induced cleft

palate in the mouse and lack of correlation with the H-2 locus.
Teratology 1987;35(3):439-45.

13. Sadler TW. Longmans Medical Embryology. 10™ ed, 2009.
14.

Tucker JC. Benzodiazepines and the developing rat: a critical
review. Neurosci Biobehav Rev 1985;9(1):101-11.

Marjorie A, Waddell H. Life Before Birth. 2" ed. England: Mosby-
wolf; 1996.

Mann C. The Development of the Human Eye. 3" ed. Lodnon, 1974.
McElhatton PR. The effects of benzodiazepine use during pregnancy
and lactation. Reprod Toxicol 1994;8(6):461-75.

Brain PF, Ajarem JS, Petkov VV. The application of
ethopharmacological techniques to behavioural teratology:
preliminary investigations. Acta Physiol Pharmacol Bulg
1986;12(4):3-11.

Eros E, Czeizel AE, Rockenbauer M, Sorensen HT, Olsen J. A
population-based case-control teratologic study of nitrazepam,
medazepam, tofisopam, alprazolum and clonazepam treatment
during pregnancy. Eur J Obstet Gynecol Reprod Biol
2002;101(2):147-54.

. Jurand A. Teratogenic activity of lithium carbonate: an experimental

update. Teratology 1988;38(2):101-11.


https://tumj.tums.ac.ir/article-1-301-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-18 |

Tehran University Medical Journal; Vol. 68, No. 10, Jan 2011: 578-582

The teratogenic effects of alprazolam intake on rat fetus

Nasrin Takzare MSc.!
Azam Bakhtiarian PhD.?"
Esmaeel Saeedi MD.?
Vahid Nekoui PhD.2

1- Department of Anatomy, Tehran
University of Medical Sciences,
Tehran, Iran.

2- Department of Pharmacology,
Tehran University of Medical
Sciences, Tehran, Iran.

3- General Physician, Tehran
University of Medical Sciences,
Tehran, Iran.

*Corresponding author: Pour Sina Ave.
Tehran University of Medical Sciences.
Tehran, Iran.

Tel: +98-21- 66402569

email: bakhtiar@sina.tums.ac.ir

Received: July 13, 2010 Accepted: September 20, 2010
Abstract

Background: Alprazolam belongs to benzodiazepine family and is increasingly used
these days by pregnant women. It should be noticed that alprazolam exposure during
pregnancy may have teratogenic effects on the fetus. Till now, limited studies have
been conducted on the teratogenic effect of alprazolam. In this study, teratogenicity of
alprazolam intake during pregnancy and its effects on fetus development was
investigated.

Methods: About 20 virgin rats of known age and weight were selected. After being
pregnant, they were divided into four groups which contained five animals in each
group: Negative and positive control groups. The case group exposed to 1 to 6
mg/kg/day alprazolam. The fetuses were first studied macroscopically regarding
anomalies, and then histologically and histochemically to inspect the defects of tissue
organogenesis.

Results: Our results show that there was significant difference especially at the dose 6
mg/kg weight and length of the cases compared to the control group. It appeared that at
the dose of 6 mg/kg/day, cleft lip and palates were seen in the animals. The highest
anomalies of limbs were also seen at the dose of 6 mg/kg/day. The statistical results
indicate that alprazolam intake during the second half of pregnancy can lead to
irreversible anomalies.

Conclusion: Our results indicate that alprazolam in doses higher than 4 mg/kg/day
might cause teratogenic effect. It seems that benzodiazepine therapy among pregnant
woman would be better to avoid during the first trimester and multidrug regimens.

Keywords: Teratogenicity, alprazolam, rat, fetus.
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