
au$4sl+-

i+Jill {i+-,ill u. Jrdl rtr+J ipt+lt a+ryil at^JFj,3Jl &lrrl ol Diltiazem

Mus musculus f -r.*o.Jl oir..Jl JLilt Or,i+l

rrsl g"ij-i rse r gJjs At dt- eitl
GljrJl ,, L-rpll . Ll-r*ll i-L / i!".Jill +K . 6Nl aJlc ?-i

6>-yJl g,.-)l -21i]l i.)t+ ./,.,lill i'-ill 61aJ,:ilJ 4JJ#.ll 6laJ,,iill &l.r-l oi Diltiazem e+l:lrll -rti"

u)r u ir9+ (500 400 300 200 100) ,;l:1":ll -,rti. ,-r. e&l^-i -lslJfo t.r^, &ldl ,:u)l d,cr+

-<-il ar:.+- 6. tu-1ti. 1pP.J-Jl gasYl 3lnt qrp dal iJii illJ.l edl]'lll eJ+gl .;rY3Jl d-, J^l u. g.tJ

di^ qii L.i -,,:et 6rc 63tiill 
,',-.' Jl .d-.$ u. -,1."c o.EI e!"1 ,3 gr..r .iy &:s c. , ,,!iJl t.1. (500

,.'Y.'.o/o25', ,ri ieyir tu-l o_xl e.g+ (300) jSJ: -f, r,g+ (200 , 100) Jr-)S-ill r,c ;tiJL

4i,.i-ll e,.-+i: l-l ,,,rl , i.jilill1 !.f-Yl Lilj"Yl ,,,1i- .i.;i.!1 i;el crl-ld3 , ,+tll u"i; 4+jg ilS.:" "J-.eEl.rJ.

rL;rjly or)t rlLl" .l Lli.:f di$"3 iii .+lill ,/ iJ+Jl !:-,,;nlt c,lJbnll Ll .,ibn+ll f.,+ .rf gr^r gli-l-;

a^-.^i-Jl a-L)l ,". + Cg+ 400 j*SJill rio Ll .g4Yl d,++ll elill cj.:c a:,U d A."xll g-il .1c )1,;.i

,rl r-ll .ii ,AJJ$,Lil iitt^il d &l '-i3 .pE 2; tLr .ir& u-llre3 Lrlllj 9r5 ,o & JrrS u*iJ .rJ(#l .ll.Fll

iHl+ll d A^^i:ll iJ-ilJ ulill ,L:e iiJa qt LiL.Sf JsL $i -tiJ ,j iJi.-, t-l .iJilillj q.r-Yl c;l;LYl -,p*
aj}.]^lt ,# -t-re.OJj-1. J f+- -r;* q.,,;6ti.tt olaj,i:ll -tstl t: s%50 iaJ&I Aj-.Yl 4+-l 4 fag+
J.dii if.& "o+rs ot^J,ii .+UU o+-rtt u^ill J+l 4- os .;-,1-,1U!l tJS& ts!. f .l+ r -urn* *i, ,iUS JSi

1l-s--215, gr)l uc$U .-.Etl di;o 1+./, ih . a;iLJl ijiliYl "'Liill .:l$l ,,+lill ,riJl i'6:ll qi A""$I L,.n

fJl a.e.^+. C- fu

.-6 )-1 r^Jl u-r-.!t Jg . i.itll &la ejiill
YJ .I

.i.# $ill: i'1. lJl i-lJJl ,lJ+l qLj hl . JtJl 6-,:i 1.}li n*r+ll

LD-i !r$+ crtnj.:i &l:rl Ll" l-3=lj ej,ElJl Jtio JnJ:i: 4-lJr Jl
Mus ca;-"3Jl gl.F;YI -rL-itt ,J,., utt r;.i.J. J o131 i!.c

drEJ+ll els3-l $e JJl 6JG lDi l++-ij \yL^ 7n66vlvg

. jiJl g. i.l"lJl

:d.dl dAJE3 -tlJ"i

Mus musculus g>,;dl u't-Jl jtJl .,Jo a,l.Lil i-l1il '"'u;'l

;i4a^tt jt-ilt ot-:t c.-6j.irli iuj * (25) la;l-2jl .Jr-

d-DE C. r:lj -.,1Si 
aI"!.J J3S!l 6^ t3+-l (12- 8)

'orsjr 4-J Sr- -i:-lt ,'.-. .!lll c.lol- JU. ,--ii JS (Ji ,:bl

.(13)

;rl ..- ll " L-\ qrlil rCl Cl+- ..+ 6:l-2.11 rJ-;r^ i)' sl$ C

u.Ju p-*ll :r 6:lJill a-1rl J,lclr (14) Vaginal plug llsll
o\ Io--iar'r'r"'l ."!sll cl rjtYl ,.C. I ra+l:qS;d. lj.J^Jl

,rJ-e Jl t'-* rrlll aEi" Diltiazem U]:bll JtiD 4-lJJl

ir.*3 #.(I5)J.Li^ll elJL','J5l ilLill 'ortll dF + 90 .J'

c*.1+ ( 6 ) J ''" 'i 6 &L -.,L At (72 ),Js3-t+ -j$
J,-Li.ll el-iL c.-cJ- ,J^L -.'L ,J3jl (12) SJI L *+. ,'.1''"

dill &L Ji.a,r3il (12) i+_,r* gr.l+- ( 5 ) : Distilled water

a;rcL--: j6" lJfu dl &>U .r" p>lbll ,1i+ \.:J+3 i As) .^

d$lll erJi r9-,r,rtill r-ij+Jl or 4a r

' .t;Js-ll g^ "orlsJl Jda iJ-Yl i.ilJl

r^,i.ll usil e 'rll " BaSe lretill "
LJ"

l\ I i ;c^Y3.(1),,, tq cl q!.l;AJl
'oll-ir i.i-i drYl+- d +*. ltt rl.

s+*il3 ,rlS.j,-ll ','f-,,;3ll .)3'r .:Ll;r

dlJlsr (5 4 3 2),:1+-$I ki,"r 4rJ$ll

&3r - 6t-lJJl c,;Li| .(9 8 7 6

6aL"i Lr;_eq .,XlJ .qrileJl q+$ll

r+ rul+rYl O^ JiS i ".Url Jl ,f.-;i
;' . -,ih ti* 1.:-1rS1 19$l i.Fll "o

l"i.-b-ll3 -,li!l i13J 1r,l l-,/i:: . (10)

r ulill .;"1-,plr sr"1*Jl .f-/t rJ+ tl.
ajBiJl --+ll ijt+l ,r.lc ':,t 'tl is" 1-i1

JJiti'Jl oJA 
-.,y-es .p )u:i , ( 11 )

Pregnancy dJl iJii Di; laljls ric

ir. atjl ,Jc , sj.t+ll etJl iJ.c d^ 6

J-;j r Jr.lJl eYl ',: '' C ,-Pt.,,;n)l

aJl !.; oYL 6).J ifUil i+fYl tr

.,Jc &* -rk C- l3l'J"cl Jilii; .p.lllr

t45

. ( 12 ) i+Jr*ll i-JlJ

r#Jrttytiu e6r

JLie J#fi

U.i.Lll
i.l- lJl a-lJil c'l3bi

Jt+-lt flri.l-tr

ir ;lsuJ eJJ Jsl r.-ll
300) ;rs- l;il| ":i'

.:r 4+J J :+J*L

,-,"f,,Jf e+- J+! l+J+L^

crl'-t'r .:Lljl,a!Ji.,i^ll

,i+l+Jt ;. tJt d*
,"'l'.'1 %43 iJJeLa

iit- o-1fr ,&lSll

j$-ill .i" Ll .6r)l
i-;g$ u;c a*iu

rj-a.tilJl :aJ$ drt lsll

:LJ6.lt

.-L. s-. ,,< n qlill
*JJ

j+tJl ut-ll 6ri

Oi- ,J , " Apex Lill

c')+I AJlJl a..Ldl j
J+ ct* cl"j rii .G^ll

iiBi- c,!ii: gls. L1-1

gsll , ir,r . ,/ .+Ull

i.i-ll ,'uJ;lil 4sE,'*9.

. ..i ailii- i.i.i- CiA .,i,:
I ..'

. ,lill ,;.1 -l drl:-l ,-i
J*

.J ,.rt jl 
"$lt 

_,lU.tI

-,i.L k*3 &tr'
3tsjJ;Ul d.ijl (.+

-*-U O-i-t tt !-Y $i

Jl q+liJl jldl Ld.;u
irili cJaJpii 5:-l o-i

d.lll qd i-tir
,J,l.t.'.Jl l'r:-l

.;l:l.rll ;tic



Pulmonary valve grJ d*llCtdlr. (Z :,JSltt; ctr-j$_.r

qLJ+Jl r.-.i Cljr 1.5Jl Ji*Yl LiFJI +-rr1l >Lil . (8 :JS-ll)

(9:dsil) cf+-rJl

s! f J.{t}..t| .i#ill ",iill ,'t:rii'l uaJrid eLi.:(2 :qrS,AX)

cl C-! f+.J *s idl$ hy .(d.. pr..18) -r.+ friJl i.c.r+.

sll+tl },lsil gL::l.e g.gnElt .ir+Jl r-r..;gl ejr$

OJt*{SJ:Ljdl O3L .(IVS} Interventricles Septum

, 182x. Cx-sli

ut g*^rlt u:rrJl i$ 0c+,rl Lht3s CUr:(3 :js*tt)

di.{ &lyl CL.al lrY . (d- er* 1S ) *+ #rltt irJ.+.
Sinus rg*.,,Cl ssl.J j.LiJ, gi.grlill .isJt cr t'Jdill pj*l. I

.Cx-+ri o$J*sJit+all CrC" .r+i.,, 6l.1lq 33 (SV) venosus

.172x

ieJ.+.,rrs ci#$ tittt O+r e *** e!ri.:(a :ds-ff)

Bulbus 4#1ilFilt i!.i$ it"i EV . (.1.. pjlt 18) Jsr fs.jll
Cu,L . gg.Ell .ir+I r.1. urt tt rj1Jt ul (BA)arteriosus

.72x . aptal ilb"sJit-r{ll

,4sJ is| _ fJhJt 4tsJ iltyl t stt dgt

(16) r-ill o), ty.rs/.iL ( 500 400 300 . 200 , 100)

crrrs -),:,-c LJ.lXl fCl "+ 
J^..11 U. e..Uif fCf rl.'"1".,t ia,

GJn F .r"+ll o)t L.ta r"/A O.,;jl !*t 4Il* 6iJ ac,Jsl. I

et*-lt s r..br.LlJl u,. -,pic u.Ell e_:+ll .,J &ul j{l &ul

,', tr'..(17) Humason L-..lJSl dl 4+Jttl ,rJc. trL":cl o+J{+-ll

) J+; q5$Jl &-sL i:-,:.Jl c.l+Jl ,-1...,r ,.llr+ JJ*+ i.i--yl

.J-Jl JJ.Sll Lr^ 1+rct i jiS- lJi rlsl-L jtsiyl iJ.e o;(o/o70
cr+*r fl54 Jt€-il \,.,1.r,riil,l O+- l-,,Lrll 4.i, d cr J_, cri3,1,

g1..1+ ,'. ,t, . jt JJSi.l- (7) dt+ ,..-Li, irrjr- -I-€ ,.+

D.P.X 
-Jl 

e.:La gil-.,l,J,ll ,..t - gflll .rp_rll - dHl-Sit-rdl

ahi:-tJ iF-Xl elli.ll &2js1 .,,<_Fll s:FIl -:r+-lt+,.,. -1,

.r;r; a.l! rjj. clS-F J6+-

:ciliill
:( i.rtt i,.18 pJ$) irf.i ct-l-L 4^llr.X drlX ic.r+.: yrl

:Odr.tt ( €4irtt ) sfu$ !i..r$.I
(1.72) 4;1Lh-5 . & (23) lJrf rJ.-+ u"b,.-.!t jill d,;J!l Jgh
JSi+ JJJ iiti. Cl 

..ilj , cl))s OJli_r 
,c',, i-- ;!S.ir r 6,i

iJilil. lJ i"i.LYl uilJtyl ;"t^:5, 3.qJl Ltii-l5. 6t_ltln *r>
golt gtr+*, tLJ-ll ,a)-JF Cl.'11 i,l, ).:i. L(+rt-lj
,,.trll CL:il-1. rr+-J,rlr* clS.L i.l. I JJ+LJ r UtSlii^tl gl:.'lll

.(l:,lSllt; , i,..it'!l 4..ill F 4ili:ilJ Ljii* iJJ--i

p,r18) .1rrr; lpyp-Jl cF$l JUI O$r.t,r+n+.,/ii.:(ljsUf)
.3x .fss:ll {eJ.+.t .(&.

:.4;ll ,i .rrl .2

i+lilJl ,,.*flJ.ll 
C,.'",1 JJ aLJ.n^tt CUill ,r+J-!l L^ilt Jdai

r-,+ll cf e-il. a+Jl J+6 gd+ll , oJ._1;S^ clS.iu o_2_+Lr,,J;tt

(2 : r.lS.:,Jt) sJJ.,l" J ;. L.ll gt.'.1, t'-r-rElt , rCt O. qrjt+ll

t"S.(3 :JStt) q;+Jjl .r1;J 4ilr eq ,g;rattl 43j+ jf'+ Jdiylr
Li' rll & s.LYl ,-+J d tur.L"J"ill il*,ll iJt i 6aBilt or*i;i
c .r-i1e. -4 .+..1 ,sLrll _2l.l1,,t-.. rlrjl:.(4 :jS.lt1 t').Bll
cij Lil+)i j91-ij + -lil. I rJ.:c i;.9 r:rte.)i: .:t r_,j O" )-j
i .-Lyl ' J Jl-ll eJ.-b-ll 

Cl 
.' .l_r r .!S-,i,ll Lr"_ps 6r.* 693r

: .Ei-ll ) Anterior & posterior papillary muscles i.Jjj.llr
i"E {rt-bc t}r Jl grpYt _.)h- qf -lil c[c :;*u ,..L:j , ( 5

(6 :cJ< t' tt; i--!E olczn clli ijt.'-u ;tj*Jl ,..++ Et;:tj ,

cF--. dAL+ Bicusped LiJ*i-Jl sjf-t aLJl ,ri$ _,,:ct_r
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iF.(d.. e-s 18)-r+ uip$ "rl$ OI+l dJ.3s gli' :(9 :rJs'ltt)

Inferior Vena Cava qlir-,ll liJr.ll g.;JX .liry fr3ll ieJ.+.

AJL (SV) Sinus Venosus gq/ .,+Jt ,rf eir 0VC)
. l2Vt. Otqi SC+sJELJaJl

frs, frl. f 00 j-.s- i D Jl"Ir iJ.lr.Jl i-".Jeill io34.ll : !.t:
:( d..ll 6l.18 pCl) fl"+ll O-r, i|.

LlJl eJ-lt q:l,i,: rlDE dr a^,& i^J -,,r+t a.:c 6dEJl c,-5.Li

,JS,:JI ) i+ rc}^ll disJ:lJl u. rSJl i.eJ.+- *P orl" 3n ll i*bll
.( 11 : j$ll) i:-Jlr ( 10 :

ps 18) ,,.r+ €JsrJdl .J+J Jtil d o*l..llai :(10 :js-Il)

U # I dL 100 jS* (D) Diltiazem f$rtilrll JB+ d.t . .(.J-

irJ.+. qi 4dle $ Ls o:'i+ll LtrJl e.].ll 4J,lJ lasy . f,+ll SJu

100 j5Jir djBtilrll JllE+ &l- i,+,1 :b .dii$ 4S; :a '2x . fr:ll
. 2x.p";.!l iriJ ir r'6 / d.L

..rti- &l-.(.lo f+ 18).;'q .ji Otlij u.:r:d eLr. :(11 :cls-ll)

J..Jll 4.il,.t.Ery . r"+ll OiiJ U # I fil. 100 jSJfo Fjtil.tjt

irJL. jI.;ill l.r! & fsr;ll ieJ"+. C" {:,J6! llilJl t1$ljll e+r*ill
. x7O. 4-si OJ#,,sJ$r;1ll

i,- frsr+ 200 jS- j j&& iJ.lr.ll i*-.-r3tl ic3.ylt : tilt3

:(iJ.sll 6r 18 p-1ill) f"+ll &ju

hA Js:-l -,,*f1 /-: , i.r-5& 4j-J i,-i JJ&E p:c ,r.!,! ft:ilt --2Lii

c,li-Jl +,.1-i-: Dls rr. , slill Jln ilLo d Ji},Ji jSJiJl

r ia ijs)l \r+-iI L-,ill +r.L3,t-e r ( 12 :JS-lt) a:-S.t irr*-U^tt

.( 13 : Js-lt) r<Jl ac-* 6. j$-,r:lt tu

19ft .CH-jr.l OH!."sJI+all Or.rL

147

it
Pulmonary Valve

4$ lsb - l$tgttyTtrgUs

..;,*. frlll irJ.+. si,Jaglt -,li!l &h srl

&b 4L clcJs rUrjir 4!$ jq ao
eX.:(5 :isil)

.ErY .(j.r pj1 f8)

(APM) 4i.t $ 4;.-.lJl i,l:nll CLatr Myocardium..sl. I

(PPM) iiilill rr-tr-tl iJ&ll3 Papillary Muscles

papillary muscles

c'! (.J.. e.n 18) ..rl.ri uarll -,lr$ OBht CIar.:(6 :jlllt)
gl3$ guil3 Gvt) O$t .rtl+ ur qJill }1.: la.Y fsrill ier.+.

. fie,. *A 0rl#"sJit rall OJ. it f$ L!^rr$

ir.(d^ rr* 18).rs+ ci+Jt iillod+l
Bicuspid i*k+'.JJll ('itji fteil
(TV) Tricuspid LiJNill s,U.i fr.alJ

eLt :(7 :ds-tt)

larl drlll ieJ.+.

ra*.,;r (BV) valve

. 190x us-si O$#.sJilrraJ valve

.rn+ r,;-l:s eLLJ oi#$ -,ti$ C,r.| 1,! eLt.:(8 :ds.llt)

LJEJII c,Lt-..a$ gU:l .frrl pr:ll

4&.id-Jrl 0C#.Sil+all OoL

ir+(ii- es 18)

s
s



&!.. .(d- f31 18) .r-+,Ja;.J JI$ oB+J s+i+ JEi.:(14 :Js.itt)

. e...ll aju iF . e6 / dr.300 ;1sj @) lU+
. s-+$ 2e .JS \dit r o & irb fB .aS-tt uu,+ :A :J:.Y

o-r olaj.iill J;-y (reJl) _u.Ltt .ri,,, ++-: cts,l, ul_,,y ,;- ..r<,

-:rc!-r (CM) Cranifacial malformation 'Jcrjl i,iirill iiti.ll
_*s, l4!5. -ue $t;-,*i- a.$S (U) aurical 

"p!t 
d,t .r*

ugj ,,.r1 >.t"3: , (MI) Micromelia irilill3 4J^L!l .ilJtlt
(MIP) l-rS* 4ge_, . (STMC) Straight ndcrocauda6_.i:*3

,jF +.ll $! Hemorrhage g_r.r ,-i+ _,;jjL_e , MicrophthaLnia

6. tu-.,ti. (CL) Cleft Lip ii3i^:,Jl ai.ill CL-ailr . i*ll $ili.ll
. llx . r<ll ac..+-

d.lr..(d- eg 18) 'l.r+ oep}l '1[lll Orri+l es.JLi -$i :(15 :&ifl)
rol& uri+ : B .f3l 0*h, :A :IirY . pis / rrL 300 js" 

-F (D) .$+
6ltll j1lri3 (d-,lD {lrr* $rrjl Cn,,r++L Jr'n dS.i{ $+ll JU{la liry

CjlJ -,,;p.i ,,,:l Ctnil.r (H) Hemorrhage ggll r."r srt gJ.r
.3x .(STMC) Straight Microcauda

.(&.* t8) .pl o}#.yt -,l'il Ol+ + rry:- *i.:(16 :jsan)

i,.rYt i*.ll i-li.l .Ery .Fs/rtL 300 j,ls-i (DH Ji+ .J"t .
(VS) s|l+$ jrr.trlt de J;.r;t3 (RV) Righr Ventricular

dlA .@ Fibrosis sJ+ll jr. tsll . lru Ventricular septum

'3x -6s-3-

a,^"rsi 4ul" _ pLlt igJ fult y+,lt g{t

&t- .(J- rs 18)rr; 
"E#9 -ilitt 

o*r+t sdi+.$i.:(12 :ls.tJt)

JA Ls orri+X Lt Jl e4)t.ll 4r.t rr lry .dgFt 200 jrs. -i (D) Jf+
JU+ Jilr. 4pi1 :b .t'r:ll ,;\ :a .2x .d.3ll irJ.+. d 4ile

.2X. r"+lt Ol, il. frs / fi.L 200 jffi Frjrtilrll

r.rs 18) r+ f#i-r-lt ,ra#$ -,1$ ixilJ c,eJL. CLt.:(13 :js-tt)

s+-il d.aJl ! &:.Ery . # / frL 200 j+r. J: (D) Jf.r &t . .(d-
. i,r-Jri Od+."sJl+dl &rL .fg3tl icji.1..6. .drnt iJ3.lrg ,{Slj!

.74

U # I frf.300 jFJi Jf+ 4J.lr.ll 4t*,J+rtt ieJ'.i.X : L.lJ

:(d.Jl cF 18 N$ ) F..iJ &.rJ

+ (23),.Jrt it*ao/o25 i,...ri i.rj.,ir a:-J _5+t 6.51:ill 
,".-,a3l

..l+j+ll Jr*.t 
-:u '*Ill ,:tar,,itll j:l c.r: .er(0.s1) rtj: cjr-_r

,ri-,,11 f.- JSJ ( iili-ll r^- ,!tti. .r-tr flr.J ,f+|t -,,1.i ,JS.lt

d .3t^JiX -,,-16t .rr ).-hi . -+ll cri-,, ++! j'',.-n jS& ol_r+t_,

-,r-rcl-r, Craniofacial malformatlsl ilc+Jl iJi-ill iiLi.il

HJ.,s--+.Lll le - .'_r" -,,;+ q/;-u;* Lr( giyl ul +-
U,_cJ . ds*- U--i ,,,ti Ct-::lj , i;gLJl3 aJ.LYl LilJtyl

gyr ei> _2+tj, alc,\ill iitj^ll $3 r3l xai3 &JtrJ { ! *i-
Cleft Lip a-iri.j^Jl ii,i,Jl Cl 

.' "'l -, r i.;-jl silill , j+ll qFj

,,j+ g; J.: glfi-l-9 , eilr,;3 rl;r-,,11 6^ ,#t Ji. J+.r 0-.+ll J.e.LJ

Ots.jf .(15 : 14 ouls.ill) rs-ill 4e..+- 6. t_,,ii. dl,i+ll a."+

Right ventricular g^,)l irLlf LE.: d qrJl. L,^iil Jd;l
,,t ." .:L+jll , -,1."Jl &L$+ fuJli- 4.* J:Sr hypertrophy

!*r"!t .j.LJ. .l ,J*+ +!l Ventricular septum Cr:+L+!l .y.;f--ll
t -< (16 : Js.ilt ) Fibrosis ,*-i:L+lt ;Eut 6+ sr:r , ,.,p;!t

iFl+$,,.Iitl JL:' i+.+l Hypoplasia A,.nll cr.n JrcL L-lJ

.(17 : Js.ill);.p,)l
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&t- (J- p+ 18)r+ .ri#$ -,1$ ggt+l s+lt+,$:,.:(19 :rJs-lt)

O!i+:B .!*d. Oi+:A lrl .prs/prL 400 iisi (D)eiB$ .,,U.r

fU Jre el-.tll -,t*!r.J-/t r1l grLll r',1..lt ,ri q.i3 JJdA., ,olir
.3x .(AN) AnencePhalY

&l- (d.. eg 18).r+ ua#Y -,1$ #.r.n $i.:(20 :Jsi!t)

5r! ,oj& Orril rB -f.3tt Oil+ :A .#+ 400 jf.l3 (D) -,,U.1

Craniofacial iiF.J 4ti.i rrlr3.i] .rg.Er JiJl sl.r+i

6lrfij (EX) Exophthalmia uriFl lAJ.-.r (CM) malformation

.3x .(AC) Acaudate ,iitl

&l- (J.. e+r 18).rr+ ui-Jl Jti$ d o*r. rEi :(21 :Js-r)

.oj& Lr+i+ :B .drll Or,:+ :A !.1 .ris/dL 400 i5i (Il) ,rU+

Complete Cleft Palate &tsll tCl o. d[rJ d^i JJ{.B la:l

.2x .(CCP)

J.tr (Js p; 18),*l ui#$ ",ti$ d u.r. .,$i :(22 :sls-ll)

,oj& o.rir:B .f.3lt iui+:A !.Y .fis/dL 400 jf.j (Il) .;lt+

r.JrYlr r.*Jl pl.rrnj (TE) Telencephalen eL.rtt frt pp..;r;s.Er!

iat )i.ag\r (p1a,JD i^-r.r.$ i+'ile+tl iilei"tl ; .r#s 4i.i -r*s.,

.2x .!ililt3 i*.t Yl Lil.tDYl

Jr.L, . qlsJdl -.,1Le+ll qf!'Jttlrll

(18 : J$lt ) " &: +ig lirtl

Vacuolation qr+'ri d,YL JxJ+
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.3x .ir3li.

.r-:qje rfi. ollt

alJg 1r.4 - UJ rbYl r,,ill$rJ

.(t.J- r.l+ ls) .*r ol#$ ii$ o+l s'l etate:(17 :r.lS"ll)

C."!tl o.tu :tl) .prS/plr 300 (D)Jl .lU+ &t".
12to .O+.rxi oilt.sJfl+al AJt

rjs / + 400 j*sj Ji.I+ iLlr.tl ieJ.+.ll:l*li
:(dsll o. fJ+ll) f".I &jJ o.

i^J _,,x1 Jl -!6-ill hA flst-l $e e-l.FI 6,8: c.-,)gLi

( 0.89 ) ,-r-,r:l d:-.: ,C. ( 20 ) d1t .7o43 'r'"ti i.ry.i,.

,+ Jdr JS& OriJl J1s.ts l;J+l"ll rSll -,,-,,1 uJ ( e

i-;^ill n-3Jl C--")- 6Lnl 6.ra r

Cl-::l3, Abnormal

J#S.,o-o&g"i.;

uJ,l.l13 ullYl , i.iijl3

tl--r-ll _s_y$s, (J"ijl dr (frLll , ul re -t:et ;c )Lai

sr1 '-.', rlrrll cllKs , ( 19 :JSfl)

iCl J.-+; {Jq;J +-i crleei,i3 r

l.\

eu JJg dr-+

JP OJi.JJ,+LJ J+ll

) i i uY dlpll .r,iir , e+ t Acaudate r5rll ;hi!i
) Complete cleft palate .LtSll ,:[.il CL.a:lr, (20: rF,ill

Ejrs3 r gliYlj pjgJl 6l.r;13 il-rJl e+--.rs:(21 :js-ll
i.jtJ Ai}-^ll . -i o nii,isJ \+is f\_r, -u5r.!d -,.,:xJ+

r i;.ull .jlJtll

rBt

,r-- .(22:iJstt) -s-Llt i-c--++ i-:-,)ti.

J,:.- 4i+l .!i.E:1 Shrinkage ,-lil-Sl

41Yl os *+li sYL Jr+ Alsr (24

.(25: cJs-tt) 4ilrJ4: dir 4+

"^ill -.pLl ;s-
, g'",)l 4$l d A."xll L:-int, (23 ) a^."!l ,'*L+! ,.,lill

j-. lJl ,/ o1d,3 cir4-3

")Si,ll) 
Necrosis :ss,

rj.-c cljt -b:j OaYl

&lr. (d- es 18).ra+ oi-Jl Jti$ cdl+ JBi. :(1E :ds-X)

Ord+ :B .sr+L O*r+ :A le$ .dslfiL

JJ0EJ (f{*X} slsrdl i{+i ui ojr::ll

-19. 
j (D)p-jlutttt ru+

,,* * g,s& .or&

grtlt3 i$)1,9 ir.il {s.Jtl 6rfU 6UAt

ffi
G,



d C-l_r -,r.re &-ps $+-il uE-iJl _*Ui +- d .( 27 : rJS-lt)

g.-c )U-i.qr--+,tt3 *, e', c$ JJc.h Gn qr+till J+Ul

A."r:ll uEnJ r*jt, i,.$t Oc+ll ,*ut1 cl.:c ai,f Liilx_, Lt3t-;i
, :'lL+ll i-++!l ;Uill rl.r-:11 .(28: js,ilt ) (!.litl (Jj.Jil ia;lf or
rL+rjlr , (29 : jS-lt ) e ,)t ep"r)lJ -,lill (L-bc iirl d d,

.( 30 : rJsilt) Or;!t O+f+l _,,1lr-,rt ...

&lr. (J- rrr l8)rr d#ll "ill Oriil s..,,lilt 13Jirtt (26 :js-tt)
ol& ctrr :B .#r:!l Ai+ :A .B.f -Fts/1'ii.500 isJ: (D) .rU+

iilrt ll qj g.,zj ,"t zge UCt gl 1iJe J#.3 ,=.ii liry .f+Jl Jri,
(LE) Large Exophthalimia i!.t+ iJ# i,;c .,JaliJ (d-lt) iiBlt

.2x tf-.Jlr i,trltl ifli.tl cr, c,t JF!: !t-ir

&l- (d- rsr 18)rr L,i1;Yl Jt$ 0*J ss..rlill -.,16li,ll :(27 :qJsilt)

r oj& L;.\, :B .fs.jll i'ri+ :A 8.Y .frS/eL 500 jSJi (D) JU'r
4i"r, tltL J$E et+ll (d-JD ,rrLjl .rti,i. ++i, ds.i,i u*i.J$ JJde.E y

aiEJ$r Ot+rct (AU) Abnormal auricle itlL Ohyl .6jJuI .J!t
.3x .4i!Llt dlrll jJriJ (SE) Small Exophrhalimia 6Elirg

(& a* 18)*l ci...ll ,,lrll o#+ ,ri ryts* SLL:(28 :jclt)
j.. t-tl ,rr! tslr _u-o JJ{.E .ErY . d6 / F.. 500 jrSJi (D) .ri.r ,J.lr.

q+iiJ (N) Necrosis J$ (raJD g*lr cG rra&,j.t si$.$
C1ayt OC+! {=dill &.ae 4L (SH) Shrinkage &LaiJ ,( VAC)

d$.ds- Ji.#l &A GfY) ,.r.tt 
"1J- 

I i{+$ # E "trtt uCjJ . _,1*)tj

.70x.ig..Jrl_

qsJ;ts+ _ Nhl ilBJ.llryt isJt Ctit

JU+ di.lg (&. f.l* 1S) yr+ rU i,$+l Lh3l1,* elt :(23 :jOf)
14t di.trfu (SlI)Shrinkage uit sil !.t .$s/fL 400 jdsJi (D)

O*l.sJfl+all @V) Right Ventricle &Jr ga$ oC+lt H[ll d.rc
.110x irr+'rJ

.(& a3 l8)*r.ra+!t -,lg Cu+t LhJrssgLt :(2a :.Js-tt )

A-ltll oCl j3aJa.Ery . # / FtL 400 jrslr (I)) Jt -ri+ d.t'.
rlt.lit r@V) Right ventricleCalt Oil+X cf GfD Ilypoplasia

.Necrosis ..!,iill3 Vacuolation urf:I r3rtr JJf,lAr (rjldJ j+tAJ

. 161. Cx-rJ 0u!..sJ$.jall &3|

.(.J- rs 18) r+ ol#$ Jti$ Oi+t (.ijLs eLr.:(25 :clsiJ)

s+& rryla J$.E Jiry .# / r.L 400 jrsJQ (D) Jt JU+ &lri
.l..bc 4L JAli:J &lfiJ ,Orlyt orJ$ d (VAC) Vacuolation

.99x .dH-Jri O.,lt-sJiL+alt &rt .(M) + c$I

fjs / etl. 500 o;rrstj Jli*X+ iLbill i*tJattl irJ,...J :Li-
:(&.lt O. 18 fC" I ) r.+J O_lJ i,.

i-j,i J.+L ;, _!s-ill lrA d.[:-l r,c , i-l,.,pll 6,r:: ,:_.p.Li

(O.79) 6_y J[*r . & ( tS ) ,Jrf ,.1*.., %50 "i."rr ia3.,i.

,,.'.iJ ( pJI :;*;,;ult Jrc} iJ 'e}-ll oll_;,iill j-xl ,-r.-: .e.
;'-+iEll e-iti"J! q# J,.iJ . L;1_.,1c i.,16, -11 t'A; _r;*l
Large i-Erl. 6J-+:S J."_c ,,rr-eL_r, .,li*ll eil',;-Jll,
. i+_:ll., iJi=il aiLj.ll d i-.:l3 crb *j,ir . Exophthalmia

,.t* )L.a-i , (26 : cJs,ill ) ,+!l F 4sj^ o_& Jr'::* c,,iJJ

gr-sJl r J+ll Jtii. +! 4+& i.-qi i JerL- JS,ls./lJll ,JGL

r ie..i-- 3i!t , Comma shape a-.1,.11i!1 ;!S,,:, ++e g,i3t j _+i*
i3i,i,-,rlt-ll Small Exophthalmia uE!-[,_.1E ** ut+Jl

r50

$d in

A

.5:e''m
,ffi A

RV



-., rl;: ,,J.1:Jl ulJiill d (25) Chohlan 6-E-Y 1l L**r.,

"-i..ij r*-&L li-i lx .(26)jill ibl,J o &-e rli','r\

J-l & JlilI -.,;,r..L Jl cIi djFi L.+JJ iiilil1 ii.Lyl dli"Yl

dlJtyl .l!'d Ji- J g:jg sl${j &lJl jil d drJ":ill

rall3^ o-s (22; " '..t"*, Deluca 1-Jl JLi1 ll l.{,r'i. krFl:
I .S .*g -1"800 ;r"6;r,i Nifidepin ,,[i" dJis-l $c Oli-J+ll

JJSL dr (28)Paul , Briggs oJSl L C^ i$-ll i-lJell e3tii cr66l

Verapamil -21jc pl r-'' "'l ric &lJl -,,till .rp fJ.l Li..,;l crYls

rjll . q.:,i ,/(29) Shirai e Ozeki3 ,#+ (300) .2SJF+

,+ J-+ diS,l {rtl ,*L gc )L:i, iiJi.:,.Jl iiill Cl""'t-r

"1".r 
(30) McEvoy 4!'Y t- e. .9ix i'+iill ora-r dh'+ J+jlJ

.:-r'<.Ll l-S . ,:+lJylJ ..rl!-,+ll-l OI:$I .;f ajr,il-ihll Jli+ il.lJl
LE.:i ,'.ni.drla-lyinll ora i.lL ef 1++- i'r,:J. crl-'cx i*lJJl

4--jctar Briggs a+ 'h L 6- tLii: d- ,J. (31) O+Yt ALJ1

s-i captoprilJLj+ a.I^lJl i-,:i qj+J. J J+iJ -:f .1. (32)

: 
e rll re--r a5; ,,/.1,-t -2.e}3 . glJl g. &yl d.)5ll JiYl

o:a-1 g,$1 d*l+IJ +lill d.-bc ii+lJ A."llll ,--ill '"r "":'lill Gjdl. I

.l$i-l u (33) Fix j Dudek +Jl -,,81 L 6- er.l-ss slJ"-).ll

i+l -,,ret.4.,1. 
lJl i*lJrll ,: xlil lls .a,gtsl.35ojs-A D -,rU'

*5/ +400 Jl a)-$Jl Ju' js-i;r!-,1 :ie %43 i+! i^r.i.

,r+rdl jL-.6;1. t ..:,ii l+J+L. crjti^l r J.tJl uar)l jtitt +
4-Jil Jt .tl U e ;1ix rsilll ora: .,,.++t -;; diS.L !r'ii'll J.#J

sJSJdl -2L4-J qrj dia-".ii &rs ir (32) a:'t^, Briggs

d.tar.r Jre.L ,.J (34) Marin-padilla +,Jl Jtii lJ Lil;r,at,a)J

,j-:,-rlLll crteJ+ll elsi-l ii'ii.l OlFl l$y gJ.r$ .r3-ll ,"+

i-i:. Yl:: ;"ilI r r.il C+ 61,:-:l p.u 6c )L:i .A +.8+

(35) a.j'l iJ Werler qll i.il U L1.i,. !{+r i,.\i-! '3ta -ifu

4.1. lJl i-lJJl eilll 6Jd;l tl .A C)J.E+ 6 +J"lJl drl3J+ll i+i3i

C-JJ+i:-:c ,:-:'+'ll-e gliYl uhii ,>"(24) gE alli') ll )3L3

(30) McEvoy JLil \l .A C;;.E+ dr !i\- ;slrfu ulJiii'l &lr.
crtc,.1,?.ll ,l r:-'....1 isrl3 d+ J;c r-l$ r'+. LK+ rLll JJ+L Jl
j+;J+ c,r.l-lYlj gl5-r'?.i13;ljill :,51 ,/ e}J]i.I Jtio u AJ.UI

e-:-+Ll 1 s.LllJl lx*l1 6dls C^ &.U*: llAr eig+ 350

4-+ll JL.il t -l +rLi-- hAJ i,nt ll iit*ll sr 'J,Ji3 JJ,6l eiEill

qriL,I +J+Xl qJ d* Jr+.h (37'36)Fugimora ( Langman

-jL 900 ;$,2+ Captopril Jti" al 
rr1 "l $c trliJ+ll +llJ* .,s

'-Ji. Il d)--ill ar -l l-iii;u -rgc iLr J-esii l--1' lx ils/

' ,. (38) Fleming .JSi lJ +.1..i, l':r; tl-.rll .jll ,l:il :li' J
i-+ ,e}ll iiL!^[ Lt.&-l 7,:c ;p )i;i .Atenolol -Jl-,1tic 7'l 'r'"1

-,Lil L d fuLL otL)Jl ore3 i,iIJ- 13 ii^LYl lil.2tYl 9*3
rrJ-l sg_2eLrl. I Jli! i,LlJl :i' (39)Warren , Hunterm e;ll

4F--j 4+J+!,. nlJr'in i-lJ$ dUdil 1l .-9+ 2500 j$Ji+

,:. lill J.:r ii.L d:lx: rJ31;:, '"'r'; olcl elaJ"':ill elL *#

tJi$ d"ae liL ri$l (AVC)

AArSf ir.$ 
- Ul.ltYl*,?l C|fJ

ex':(29:dlttt)
(D)JE+ &lg

Canal ii*srl

.70x .ira-jrr-l - 0-J#.sJit+alt .ir+Yl c*r$

.(l.J- rg r8)*+ r-l*ill -,ii$ oI+,Jf eLl.:(30 :$.ltt )

6l.r$ Jq d!.- rt+J.Br, .ds / FL jrtij (D)JEq d.tr.

6ft. Cri.j,rl 41..g.$l

.1+ p-91 (18) * i$J r(.lll 't.c

:i.i,lu.ll

i5 -Elt ll , t. lll ;sLl

>.L;: Eo r3lll OS+ll d +:l' -* U LUI gJ-ll a+1.],:

,':' - rfj,+il iL_2^r nrcj ilill ol J;r,/3 il-rll e)-JF

dit 6.tStt o:43 r lrYll18) (Theiler Rugh) rJ-Y L

allll 4ls-i ,;- ulill aJJSll s+-rll ;6tt ga- 
"l 

(19

qi LHlYl3 t'JJ tll c-*ll ,l tpiLll e

U-JiYl ;h.l','li\l c.).:c, ''l' '$rjl
qf flt ,'++ll J.{-LJ

(20) (;'*Lltal}

>"Ul Cr' >.:i ,(21) a:cL;j Totu Ue$ii:dlxll Drar

:6Ut ;t'rll jl.e+lld d"+)l ltill 65,J,/kill 6^ill
:1. ill e j.*Jl qrlillll eJ.*ll : (19) J.ic sjBll.C-l

&l ' -l Jl +.t l- q'lihll +lLJl e rJ+J !r++ 4.1" lJill

d ij-r! oJrt d.!L

gFLYI slj.lJl C.LJ

e_r ctL-JHl ore lasX C C.,+ *l ,

r:c iJ. lJl 4-lJJl ejEr 
,",-.' rl .QZ)

dr rd;..l^ (200 100) us + e;5ts

nl ,,Jc A 1- l++-,i3 is.'*" i"r; a5f

J "l: l-+Le .Jr JSil .rl nJ .J,rt -!S

i.Lllt js-ill J cli dj.;_1, LHI

.(23) a:"u-, Ellenhom Cl Jl,i,l L

jia u--)l ,iilt iut-
JJel f:c ,.ft fCt u;,

l:e :s a':.",'..J1 ,61
JFi r.I)r rl.itt ;rqt -.:a]t

6fr i-,:1. " t o're5 -!iJJ

aL\,ll J^ e-rl (18) -)*i ib)J . ,. JI -,+Ll drFlC

il"i.r i.a.,j,- i+l -,,r+L J fg ,.-r,l:Lrll -,r6*t

ore-9 , +tll J-,, *+-l .lS-3+ o U+lJ e+- JS cr-,!i.l %25

ijl,.ll oLc.;sl. I 
-*- 

L c"-+ OlJtll ir+l

)S-], i-r.j,-ll gjj)l 9l +* )Jj *
JfL L fi, asirl. - I
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>.-al. (24) ACyE* ..'"

(l.Jo rrr 18)* cirJl irtl oibs'!
ir:rut\ 6Ulll rl.r..jl lir) .#/ +



e*lJJl ,o+ d. I &_i$ i L 6. 6..U+ lrAJ ,aa sii: Our+[ q#$l

J (44) Gilbert j,il I.SJ .uFf,. -']i,,.,! -r.eJo ur e-,,;,,bul

un i'J+ l.clJu: i.+jii &lJl till ii.!'l cf ia_r x!_r oj+ll !:J- i
l\ rl cl-ll d. i si. aL-r- ,J+ (10.000 ILD lAJl& A Cryt-+c

e eldl cril! Crp ep .4rIJt ls-|,,p oi 43L-)- f: t- C- 4{t*
4+,i,-r o_&r -uL t\ ,sL .*f (49) Wischnitzer e.l. I _j.i,l L

i- ir *in i.-J- li':Uel rio j.lyJl Ol .1,rrll qf i_,;_,!i!l jS.f,

i.|-bJn dil ,rin i*l-,pll cr-.eLl t^S .(15.000IU )tAJl.$^ A O+.t+p

L- 6^ +.Li^ hAJ $i$Jl j-.lJl .rf elt:$ ,,elil,.,n:.;,*;
500 i-:r++ r.,;'r"BlJl JUo d[,"'3-l 1+J:] (50) Banardeau +Ly

-r-)l: ipJl iul+ll ,,.t;ll iJ.:c ai,:" Jjl;:;. ).-ai , aigdL
dr-,+l dl ilt-ll +,1& clS.iur,,.utt s4!l \rlt ,.j A,"ntl ..r-iir r

, ar9 + 400 j;Srr:f c:.Nl -,rU+ lLlJl .$c +,l-ul 4-tJall qr!

crta sii uB!-sJ g;$.lt ugJS,pI ric _,fiJl lu gl .rJl J9! L.
4lsy L C. .iii3 A.litll ou_9 r ulill cj.:r aA:",f! !+-t _.11_,2:l-e

.r-rs/ + 300 Kardioval Jtie dl.-3-l .,i(40)Kilaszyk

,/ (23) .ri'L+_r Ellenhorn 
"+ll ,;l.il 

lJ XL"3 edEill cU*lt t-S

j-JS" lJi+ Verapamil-26c al 
.-'r..'l ir3i rrrurtl qilrYt ;Ei!l .rl.uil

J.i ,,1 ... rlrjl_e;JV + 900 jSJq &tFJl ulSJ+ll qr! a,jtc

,.lg.tll slil cl.;c ';,u ,rs ;l;r11 l+ 
"f,n 

uiYl^ .,1+L5 O*L+!l

.o-Jl
d C>"bl"lt Jti' dr. Ll" ul j$lJill 

-+rL g-.er,, .)-l ari: r ,
jil 4i;.i ,J d*ll t-," cDi a+a--t +_,eL qirrir ci.lris &1.:-l

a2r'Elrll _;tic. ,Ji ..J.'r,l-11 crti;6J ,'b+ qgs: ue >.:l .4.1;!l

.(51) iHl;'ll .& .X* A e l"jL'J ,31rfu ,,Jl -*tiJt ,_r

i'+l-re L:.'llr.+Ell grl,ri+ crtr.t*ll 
"ll3s.ll 

oQr.)l e.-l l.rl

l*J i,O-tt crlc_.pJl J'-"J jJl 6Jii dDi qjt -i!l ,,*Lll

JtiJl

,4JSJ ieb _ fJtLJl lrlsl dtyt isJt gtit

O- (40) Klimaszyk 4-+lt Ji.it L e 64 l.:r; r 6a)t Ogg
Jl_ie drl-iil i ili! i_l+lill iL-bil q+ Jlliir dtL; &rr-
Jr+L ir. (30) McEvoy: , e,S / + 850 ;g;F; Verapamil

o-j 4+JL" crLe->+ p:ElJl _ltic dJl:3 4+jij i+!il aL-b*ll d dlr
(41) Pansky -j.i,l ,_.ss -f *g rrl450 ;gj; J.IFJ uljJrJ

lc+Il d e."nll r*ir $.r i,lili.Jt a;JiI ota3.i:ll 4a _,1361 *lt
l"r-r, 3,5 I ?tl^ 200 _r-qSJi+ Nifidepin _jil| als:-t .ric grqyl

qLY U Lr.:s fLiill o-5.81 L5.-irllJl .{-tJalt Ajlji c. &.U4
i iJ:r sirul -2-.lJl d o:.ii r!1rr ,y(42) Harley l Miller

os,j,,iill hA Jrd. UQ2) ei.L+rBriggs 'J.Ctitl,,r& rjrlnl

d3t-j: i rjii ;li;r- +ll :.-5t o-s dgJ:iyl q,i . ;r.r 6&lslt tyt
i+jij c. +rr& hr .(43) .rg rrL 300 -)g;fu Atenolol_,liJr

i-l_,,;rll cr_X.Ll l.S.CpJl i,,J.Yl .*f -,11-.,y:l ,!3.-, e+Xsll i-l_rFJl

a-,1l-t$-ll Jti'.;;S.1r ir!_2lu %50 ii."rl A^-& ir+l J.eL iJLll

€ j+ *_1E t _,1till d r"Cl ttss ty iS / rn 500 J
Gilbert ,McEvoy .JSl t.l +rLi. l.ra3 . tiljJl 

"6tii:l-5 
i:.yl

_,[--iea captopril JtnJL iLut sc (45 , M , 30) Lydakis

LilpYl $-r cJr-.f-: JJGL tJlr l-Sr rl-,!.il ,.J, .JS ,;"UlSt
iiLi.ll sp _,,11 ':l_1 JJUI Jlij. .t+-J JBse ,.ir, . irititt_r 4*U)t
r;113. o-s (46) Al-Shabanah 

-+.f ,Ul U tre, ,J(iJl 4"irill

d Q4') gfjr r Captopril Jtil +,l. ul drteJ+ll r++:: Ol::+ll
t s ,Arl-L-i+i ,_.p irl. LII dieJ+ll Ji. L qj:r u.b.J)l jill +llJF

L +J& haJ;FJ atlcJ sl!:xll j$l d d.lnJ.in J+ .L\
i-+l ,r-, rjr,tjhll Jtie Jiil i+Jll (32) r:'r *, Briggs rJry
Jr+t qf (47) Omar 4LY U Xt-::.-lJJl c, +Ll lX . Ol-iill
j-il tl L6.Li:J . ii"l-tl tn*lr3 etr e LlitJ lra-1 clri,i^ll ,grr-tl

*l .+
'.;:U 4+rnt cf3iLj ,t+-s ,,.11 

_,r rl+ (48) Gruss 3 Kessek qJl

;l ,rr ll Ghs, &lrll s:tYl + A 4,yt+ u A+lUl crtcJ.Jl

e j Jl +j,l:,Jii Jl (,rJ+ t- i,,illjl iitj^ll elJG,!,.-6Jt *dL:
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Effect of Diltiazem drug in inducing grosscongenital malformationand some
histological cardiac defects in swiss albino mouse embryoMus musculus
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Abstract:
The present study aimed to investigate the effect of diltiazem drug to induce morphological malformations and
histological defects of heart during embryogenesis of Swiss albino mice Mus musculus at the level of light microscope.
The pregnant female were ingested orally ascending concentrations of diltiazem. (100,200,300,400,500) mg/kg body
weight daily, which started at 7'n day ol'pregnancy until delivery of neonate. The result revealed that the pregnancy
period was prolonged as a result of diltiazem drug effect at the concentrations: 300,400,500 mg/kg body weight coupled
with a bleeding in pregnant females at 18th day of pregnancy period. On the other hand, no deformiry*ur ob."*"d ut
the concentrations 100 and 200 mg/kg body weight, malformations ratio was 25Yo at 300 mg&g and the distinct signs
were macrocephaly represented by the big size of head which looks like a bird head, craniofacial deformities,
micromelia, short tail, skin wrinkles, and cyanosis. The cardiac histopathological changes were represented by the right
ventricle hypertrophy, thickening, fibrosis of ventricular septum and hypoplasia of cardiac muscles at the right
ventricle. The ratio of malformed embryo at the concentration 400 mg/kg of the body weight was 43%o, The most
distinct morphological defects were: macrocephally, loss of ear, anophthalmia, loss of tail, incomplete encephalon,
palate clefts, abdomen deformities and micromelia. Histopathologically effects the ravefaction and degeneration of
myocardium were occurred. Additionally, hypoplasia of right ventricle, vacuolation of right atrium and ventricular
septum deformity were also observed, At the concentration 500 mglkg of body weight, the ratio of malformed embryos
was 50olo. The more apparent morphological defonnities were: miniature embryos, posterior region hypotrophy of the
embryos, Exopthalmia, rounded head, swelling trunk as coma form, and brain loss. Within the same concentration
histopathological effects were as follows: interventicular septum foramen, hypoplasia of right ventricle, block of
atrioventricular canal, damage of myocardium of right atrium, wide injuries of ventricle walls as compared with the
control embryos.
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