[ Downloaded from ismj.bpums.ac.ir on 2026-01-03 ]

Iran South Med J 2018; 21(5): 362-373

/// e Th wbaligs
u.«)\.é c:l> é&ﬂ—c”«a’) em‘g}:

A Floss blag Slds 5 (Ko e ke oKl

(¥AY 53 5,51 FPY — ¥VF amin O o)led (5 5 ey Il

b @ged JWoo @ 4y Swoludgod 40 Jo30! gl s (o g 99
v (5 39y 08lo (I 30 (S pigo 3O (S e 35

" (MSC) 3155 e & ¢ PHD) oS &l 3

Ol Gl Gl (K p ke ol&tils ( (Kb 0dSls (58058 S|

AV tdlae 5 ods — AVAV/VY tdlae L 50)

0 S

Ao candlan cpl 51 Bda 59 e 065 53 Vb § gt b (g5 YN 51 pmrmy b 4 ol Kas S slaggsley 140
FE L Sl (SISe 405 Ole) 3 4y Sslusgan  Isesl ol O3 5 b (o 555,15 Dldass il ol jop 4 (G o]
23 oS geB 9 oS 5005

35 b 255,515 (OVX) 55 150 05,5 ¥ 4 dalas ,4b 4 Sprague Dawley s15 esbe gl oo ogn ¥r tla By, 9 3l g0
L 5 (CBDL+OVX) 055,150 of jor & S s 59l e (5l 2ee 31dl (OVXHOID) Jgof ol I Ol e 4 doeS 29, 4l
O Slo Wl Ldd P SUlg Jol 505 & 5 o 500 YA KAS o (CBDLAOVX+E2) Jgsl ol 4ilys, Gus5
dlsged L5 5 0l GIIEUSE 5 o gt o515 LS 48 5 55 AT o s 5 (548 s 5T (550301 g (03
051 (g5 g 3 oS 3055 HE b DUl g (S 4595 0L 53 (RVSP) sl s (gt LS 5 G 5 5L 5 ploxil
RSN EW ST T

5 CBDLAOVX s 55 dsoliwl 5 Jb5 5w smosihe ASTIALT s AST hckle :laasl

i CBDLAOVX 65 £ & i CBDL+OVXHE2 05,5 55 5 cudls Ll sins L2l 33l OVX o5 & s CBDLHOVX+E:
Chle puimmen A oS 50558 8 L 436 4 Comd RVSP 51581 Comga (oS d S8 b 458 OVX 05,5 Slilgm )3 g5 0 g
(el i3 gmn Ltal 33 CBDLAOVX 5 OVX (slaes 5 & Comi CBDLAOVXHFE? 05,5 55 i 5 eS| slaid silie

S oS 5en 3 L w085 4 25 Bap fml (kS SYNS (opimen 5 i S ol WAL G n Il el 1 S e
L S ST ke 5 5 g3l l 14 b e el e O S i 4 3 0

oS g (S S eS| g3l el (5 (5 1l (ly (g LS 5 S DS

Ol Gl Gl d (S e oSl (St Sy (833 i e
Email: ketabchif@sums.ac.ir
*ORCID: 0000-0002-1157-3299


mailto:Email:
mailto:ketabchif@sums.ac.ir
https://ismj.bpums.ac.ir/article-1-956-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-01-03 ]

VYAV g5 9,51 /0 o oled /055 5 oy Il

g,;j.'a.-g..]a/\”?\"

G Sy B8, C..J.i ol oals OLES (gS YD
V0) 35500 e 3l L s a4l zals Jg Il Ssen
S L ey s gladlas J a4 (V8
© S B el g OSsel 5 S B

RGOV PSS Vo {’l’U‘ g.;.ﬁ:ﬁﬂ w,sj,::.h
cfp‘a- ‘UJUQA)J cYLg)J GMJ:SQ&J&AMV}SL
S WS 5o 055 2l JE v sk o
sl b (S 5 e ke (A slasslaws 51 20
s S0 2 (CBDL) S i g5l i sl e JolS
4 .45 sl Sprague dawley sl el Sl o
‘Jif-) u.h)ﬁ)sj.h.zfl?u" daj;‘s)U\ ca.L.f:CBDL
e\ﬁhdjjjw‘t}w&\bdbj)ﬁﬁdL.‘ja_}:sjb\
Olge o sl oy I gt SLES G, YA Sl a5
DL s s 0Lt st JLS 1 ala
L s seae w58 Ll o 50 Sats SL 5 b e
ole Sl o Gl ism 03 (S5t 5 S 5005 08
5 omaode AS Sl Bl mmen LS s
NO lacdsle 5 Ospal JSldy ckls

LA wl}u 9 ‘5;0)\.,\;\

TSI

b3l slaey S 5 (suasas

S al ol Olpie bl 5 e andlas oyl
g besle Slma e ¥ 5y 2 Sy SO
Di YoroYOr 35 essde 5> Sprague Dawley
@\ﬁ@déﬁﬁ(ajbo@boblyd}ﬁﬁ
o e s O Sk os s skl

T a polas e 4 Sl s rl?u.‘ LBl

VRV

W ) s b sl (S (S 55 e
das e Ol SLadl Sldlas (1Y) 358 e 555
il eliie b 65y Ob 5 O 5ol yod fsnd Ol
ol siie 31 S (F) el Ols e 5l jnig OG5 s
Gl b s oo o i S0 50050 4 ) sl
S OLd Opemdlipmn 53 055l & WJl=
oailae Sl cl el atlid LS b
S e
(b sl 0-V) coul ss 5158 ERa 5 ERP
W s esbe 5 5 Slle O O el Ol
35 Osfel Mg 5 6 S Ll el gS
ol S ol 53 0T 05 3 sibke oo 5 odae
s Jsslxal o daly (g3 a0 Dlallae 53 (A=)
A4S laslen by Ga 0L a0l on
ol islS  Sludl andllas s sl ol CA
w3l 5 ERo sl 0,855 S5 ol o
Sy b i Sl e ol (S 36l
a0V AL bl s s - Fom Osemel s
O ets 5 J sl il oy adaily (landlae 0 5SU Jl>
o L 6AS blen by (5 Salys sen
STRIPN

oK G oS e 4 ol 3 s B e PLE
oy B Canslie Gl L aS ) S5 g
Coos & 4385 oS (5 3l O eer R s
S Ml (Solo 50 o S wse bl
Rl ) 55ls VL gt Ol g 5o ] e
53 Sl (Kan JFI S g sl b s olay
At S 0Lyt Ol md e ke 503
Ob 3 O gomsl s ERB ok 15 5 b 51 035 2

M;&ﬁﬁljwéﬁ}lfl{q)@;\);dﬁ)

http://bpums.ac.ir


http://bpums.ac.ir/
https://ismj.bpums.ac.ir/article-1-956-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-01-03 ]

YY) oS 5 S8 L 0 s 4 4y Solusged 3 J 0ol fl J& gy

O'_)\S.o.h 3 bﬁu\.ﬁs

555l B
5okl ol Jome Dbl e Sl g
33 53 Sretle P G 9 b s edd Ssaeds
2w e oS el s S
OOV I RN 300 [ PRI ISP ¢ B VSR o
2o s a8 ) s et o i b
Jos 5 eSOl Olasss (38,5 13 (5 ne
5 S 3L s 4 Oless Jlas]

(YY) Ll oo 1A b s ey adliess

Jaol sl 61395 3255 4 by pp e
st 3 e Jsenl il L Obeys Co slaes S 5s
golpul b Wl Gio s Al s
Sldn ¥ B Y o olele s &l (OWIT Sigma)
o NS00 c;flcsf.@g};if Voo bgb
25 e 4 (Ol SIgMa) umS 25, 55 sl

(YT Al e Gao3 50 TA e 4y sl

YA 555 JSs
2 0l ilesT glaes S adS (6l YA 55, iles]
LoL 055 p SAS o p S e #0500 b Slls
LA o s Sl [ D) s 4 e Jiy
(S Sl 31 (5 eIhl S 03 05 Sladi pos
Ssl= s Se 0 NO bedpbe 5 55,
¥ Cde 4 \Yore 55) Syl i, EDTA
L pamen Kdd e SIS Ve b s (aads
DA 03 3 M O e gl il (S eI st
Crsse (AS Gl i S Ve
3 Sashs Sl Sl eslinad b Jgpsl al 5 Lty

Gur b e sSolsl (OVX) o sSlsl 0L 035 S
sslpal gools I Ol a4y dS 255 il
5 Sslie Glame S sl (OVXH+Oil)
Slme Jo5 sl 5 (CBDLHAOVX) a5 15
sl iel o5 5 asSoll Lol (g4l d0n

S s (CBDL+OVX+E»)

9l Ko e

23 e SO Sl Olabl ke o
bl 51 S Sl S (Gl slaes S
U SO e B U ISPV Jrow PSR ERP g
Jb i s S Vv ssd S s S 31 eslaad L
S o sl s 505,85 Sl 0515 3,05 L
bz 52 5 esls S8 Y 5 15 mle ool 5l ek
aids )\ Sde 4 oy Ve IG5 es S S B
baS &K 5l oslizal b oodd 4 peel 5 4z
S s Sen Sl oalized b b el s (650015
S e s Ve S F Ll (OWIT ZeiZZ) )
3B g dadshe w35 5 g8 ol s edalie ¥
S Ul A e jasiie Sl e il 45
Sl M sl Kas s Wl s
(V=14) L e

o) o S ks o) s sl by,
Alfsan) sl gsls b Sl io 35y o
(ks Alfsan) L1 5 0 S e 0 55 L (ads
Sz 4 O O5 pSekS 02 p S he Ve S L
S ooy b s e g ilio 15
5033 LLS Laess,y 5 AS S 5L oS (Sxl
Sblglacil 5l 5 jasie 5l e S ie gl e
s ey oS sk T Sl B L e

http://bpums.ac.ir


http://bpums.ac.ir/
https://ismj.bpums.ac.ir/article-1-956-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-01-03 ]

VYAV g5 9,51 /0 o oled /055 5 oy Il

g,;j.'a'-g..]a/f'?o

JEJfJ]QJJJL\/\ J:,J“IJ.HSPSS )\Jﬁ‘rf )l oaleul

C,.e_).f O g0 )\:L;'\:uc]a.ﬂo\j;.oc\.g P<v/e0

Laidl

il Jlos s Gl gl wes Sl
AST/ALT s ALT AST lackls Sle
gles S 2 Jbg 5 el s
4 <o CBDL+OVX+E, , CBDL+OVX
ol P<e/eny L OVXHOIl 5 OVX slaey §
AST (lachle Kl coppoman Ll (6,15 snn
ks 55k sP<e/ ) LASTIALT s
655 4 Zui CBDL+OVXHE; o5 5 55 JU 55 5
(eomad Ly i P<a/vy L CBDL+OVX
5 CBDL¥OVX o5 5 55 4 03
L OVX o35 « <. CBDL+OVX+E:
GS 53 GO rames sy i P<e/en)
OVX (slass S o 53 Vb ol (5 S310 (sl e

() Jsdr) Cilh s s OVXHOIL

Gl S s Gk 5V NO sl sl
FEL s Co Jlygad s 5 0L 5 (V) LS
ol @SS 5 5L a4t (IS SIS wsls
(ol sl dd e 3l rt;u‘\ <ol S8 Ll
s o LAy Vv ke 4 bl
G e 3 438 BB glea 3l (OJSSI Palmer)
4350 Sde o aslsl 53 5 O35St 8L aiss) e
AAE s (hoys V0 O3S (S S L
CINPRNVCI I PN S JE R - PR B .1
sl e Sl eslid b pglte sk a4 LT

(Y0) s e b (W) 2l ADinstruments)

bl Jos 5 430
— 55 S gl S O gl 3l eslinal b aesls Jlo b w55
Sheslial b lsey S oy deslis .l oy 5 b e
JMie ol g 5 A bl ANOVA 0450
anslio Cgr . eslizal LSD post hoc 1 e sl
t-test 51 wSsen S8 L 4 5l a5 13 Ol
Looolel gla Juloss 5 apms polad . alized T3

Rl sos 855 05 5 AS 055 (4S8 sl (1 iy

i‘,’\";‘g‘\‘j’g‘c CBDL+OVX+E2 ~ CBDL+OVX OVX+Oil OVX

P<e/oay VEO/Y YA /AY T FOVFYEFONO T Voo /ALY VY VEEVO AST(U/L)
P<e/oay VEYEVYSA T VEYEY Y T SYNYHE/50 VV/YVEA/Q ALT(I/L)
P<i/iny ARETAr R A2 o V/EY V/EVEL /A AST/ALT ratio
P<e/ony SR visska et NEe AEY D.Bilirubin(g/dl)
P<e/ony LYAT $IAVE A YE e SYVEG Y T.Bilirubin(g/dl)
P<./v o) VF YAy VF/00E A T AVEYF NS /¥ Liver weight(g)
P<./v o) sov/evEsy N T Wavotae VAF/AAA/VA V4F/5¥14/A Uterus weight(g)

PV FFOVX o5 S aglio P/ 0V LEL e sde Vo 055 a Sl 31 ol 00 Ol lne Ol & 0 Sils &y g 4 ol
CBDL+OVX o5 S U aslis P<+/+V# CBDL+HOVX o5 5 | anslis

4 oo CBDL+OVX+E, , CBDL+OVX

s S s A 3 daslpal ekl (Sle

http://bpums.ac.ir


http://bpums.ac.ir/
https://ismj.bpums.ac.ir/article-1-956-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-01-03 ]

YEP/ oS 5 S8 L 0 s 4 4y Kol ged 3 J 0ol fl J& gy

b')\s.o.k 3 ﬁ\:s

s CBDLAOVXAED 5,8 15 o5 055 ¢ i

O Jsr) o5 2 Posend Llaey 57 5l o
sl S 53 NO lacdpbe chle Sl
L s ae s OVX 5 CBDL+OVX
4w CBDLYOVXHE; 65,8 5 .(P=+/1+0)
o35 b awmlis ;5 5 P<e/ed L OVX o5 3
Azl s gxe ilssl P<e/vy L CBDL+OVX

05,5 55 5 Loy io P<e/vny L OVX o5 8
CBDL+OVX s 8 4 i CBDL+OVX+E;
o35 03 s O35 g e Py L
culls OVX o35 L sl CBDL+OVX
Cos CBDLHAOVXHE; o5 S 5 Ll .(P=+/70%)
P<+/v+) L CBDL+OVX 5 OVX laes 5 «

L;Laojjfmjadﬁaljz_ﬂ\g;ﬁb);gjw.:ﬁﬁ.ﬁ

.(B) J.(..:) (AN J.(..’z) Sl s OVX+Qil , OVX
% %k k.
Foo o H#t
Yo -
= v.. |
£
> Yo. -
\Q/- * %k
S
= T
-‘S” YO A
v
OoVvX OVX+Oil CBDL+OVX CBDL+OVX+E2
% %k k
R R ##
o
°
2 A
R
g 7 T
2 ¢
]
(<)
= v, .
(@]
Z
OVX OVX+Qil CBDL+OVX CBDL+OVX+E2

Do OBl il mﬁgcqu@u.ﬂzwgu &bﬂé\.&a;ﬁﬁb(B)W‘)’\iNo éugﬁlﬁtﬂ}(A)(:ﬁdﬁA\j:MlL;ug;LLb(\ I

A3l ol one P/ ) LNO Gl ylie sl s P=2/0 0V Loy S Jpsl il ke 5 Kle avslin 51y ANOVA pe51 .ol 0l 0y

CBDL+OVX 5 5 L ecslis P<+/ )V OVX o3 8 L aglin P<o/e ) ¥ L3l asite Ve 555 o Sl sltel

Fig 1) The concentrations of serum estradiol (A) and plasma NO metabolites (B) in the experimental groups. Data are
meanzSE. There are significant differences in the mean values of estradiol (P=0.007) and NO metabolites (P<0.001) using
ANOVA. n=10 at each group. ™ P<0.001 vs. the OVX group, # P<0.01 vs. the CBDL+OVX group
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Abstract

Background: Liver diseases may lead to a wide spectrum of pulmonary disorders with a high incidence in
women. The aim of this study was to evaluate the effect of liver damage and ovariectomy with or without
estradiol on pulmonary hemodynamics during ventilation of animals with normoxia and hypoxia gas.
Materials and Methods: Forty Sprague Dawley female rats were randomly divided into four groups of
ovariectomy (OVX); ovariectomy with a daily injection of sesame oil, a solvent of estradiol (OVX+0Qil);
bile duct ligation with ovariectomy (CBDL+OVX) and associated with estradiol (CBDL+OVX+E,). After
28 days of the first surgery, animals were anesthetized. Tail blood samples were taken to measure liver
enzymes, estradiol and NO metabolites. Animals were tracheostomized and femoral vessels were
cannulated. Then, arterial pressure and right ventricular systolic pressure were recorded during mechanical
ventilation with normoxic and hypoxia gas (10% oxygen).

Results: AST, AST/ALT ratio, direct and total bilirubins, and estradiol in the CBDL+OVX and
CBDL+0OVX+E; groups were significantly higher than those in the OV X group, and they were higher in the
CBDL+0OVX+E; group than those in the CBDL+OVX group. Ventilation of animals with hypoxia gas
resulted in an increase in right ventricular systolic pressure (RVSP) only in the OV X group compared to its
own base values. The plasma concentration of NO metabolites in the CBDL+OVX+E; group was
significantly higher than that in other groups.

Conclusion: Estradiol worsen the liver disorders. Furthermore, pulmonary vascular response to hypoxia gas
is disrupted in liver disorders, which may be partly linked to the effect of estradiol and NO productions.
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