[ Downloaded from tumj.tums.ac.ir on 2024-08-02 ]

VE L1 sladaden ¥ o las VA 650 V19 crdgua ) oS (Sebip psle SISl o Kty 0uSitiily dhas I l ]]VI l

o] s
S 339! Laawgd o o] 57yl hand! Seilyd ;3 TLRA L5 _ouwy 0
83150 55 41 Mo (il om0 (g0 5
WA/ ST TR Y/TE Al CYAAAY s ATAAAN G sesl s oJ._:Sa”-

S Lsls iSSB s w55 Gire > Shas 3 tld ae I G gUS SLsilandl idie 5 4t
LSl e IS A B gl Sl 5 o sie solen (pl (ST n 0 5k 5 &S el esls Ol el uS
35 oS 55501 L e 3Uom) 5L Uil 3 (TLRA) (S 550 gy Lo e i b il anlllas
A5 el (Gl ao 55 e 4 Wi ol e Sla 5

O Ko f}l‘; S5 el (538 Syl 05 S 5 WAV (6o B sl 5 Sl s ae andlas sl i By
=l Jyl s oS el e > 53 4 Sl g A Cl;_u'l Wistar albino sl5 éb e sla s 5
A A (S5l o Slozme (S5 A3 L oS S (Sl ps3 s 5 LS S g (S5l A0 Sl me m E05 b
505 S JMRe o eSS LT S5 55 e 5 el el s g 038 a3 Sl (U 2S)
e PSS05S S35 S SLA L e et e JB s ) Il b eS8
A ey e S s [ TLRA gy (s, O Olsee 5

S 5 S glacly 5o S SLlladl (Dl 5y 5 (oldigr o A s (oS 55l claadl
ssban S S0l oS 553 3l s 45 A elus ke oSS58 L3 TLRE Oy (53 g e glaly 3 s S
Sl s 5 e Ll Jlisas S50 5L s &l is Us STLRA (55 Olo sdoms (il 53] s Jlslins
A edys sl S 55 sl

337 e Sl S g SO, 3 3l Sl (S 555 3L 5 GAS S Solew ST
Ol b oMo cnl ol o8 20T 5l g ol mn TLRA oS (s Ol Shall b oS 555 SLJs) odle

- N BV PR © I VO] [ P RV (JL,.

M) (S S eS8 S S 555 (Sl el i gelS” lals”

L ol 51555 (LSS S 5 ap e e 4 IS Ol
38l ple 5 GAS Gladbe o35 a8 4 e alis
G Jrd Ol 358 Op% Ol Olge 03 i 5 a0l
5oL S b 5 e (GAS Ol Sl (6 eaie Ol 1ls

BE R Jib j'll'“s o lid Q‘f} 38 JJ\\}A 5 olgd db..}

Tehran Univ Med J (TUMJ) 2020 May, 78(2):69-74

http://tumj.tums.ac.ir

\ngfu.q-.,‘wu ol

s b

b Aot e s Sl 0 )
Ay ke oK KLy ol
Sl Sl g

sy oSl i STl 00,5 =T

Ol Ol ST S ol oS

*
(B DLl GosLaS Ik Ol i st o 8
oIS Ol (Kb o ke ol K5 di 5 OLL

SIS S (Say
VEVITYON ;S
=TT il

E-mail: f-jazaeri@sina.tums.ac.ir

PRV

L;\_)IJ ERCEEY fuwi—fu g:,_éb ;‘7-1_;"' &:’ )‘)ﬁ""
R ode )'\ JJ@&J]J sl L;Lh‘:m u-éjl}“ 2 gf".JL Lsubl';"

S Ga= U s, slonl 5l aile otlbico ] Slos s


https://tumj.tums.ac.ir/article-1-10376-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-02 ]

o&as 5 (s odradane L), V.

AP PR ST R I PR

iy 25 S

b .

i 1

333 S35 ialS i S 5SS ol alS Y
@3y Ol WS, Ol (s ST Y
Sl K 5 4 SS1s OB (53 han - Dol 8065 OB ¢

Ul S 05,5 55 YA 335 53 .23l ashl 1= 31 YA
G s 0 O Gl @Dle & LSS e 1 Al Co
Lols Sog b 5 i AS ol o 355 L3l 5303
W Ml (el e 4 Ml amls S Jb 055 6 Sesll
Olpe 4 odledle i b s S skl 3 8 il (S 55 e
Aob ) ot elol (oldgn s 5 ol G5 /) mglkg
b S ekl el b s ) g e 3 S e 0
sop 3 838 WS b s s g skl (g S ses pe
S Sl s S el bey S alie 5 S35k s
Ol L0 ey ST L5 b 8 el s lilend (g1t 50d e
ose mloaes AS S50l TLRA [y s
Do O el el esls Ol (ke 3jltkal gllat £, Kl
Bonferroni post- s Two-way analysis of variance (ANOVA)
5 oS lp 02 s Golew site 33 I ey gl hoe
Lo s 5 dan dolie 5 S 5501 L dgrlpe pdo b agrlpe izman
el ot a § ki s balee g lel ki 51 P<e/v0 s esliz
GraphPad Prism 5 software (GraphPad Software, I J-,_JL'T Sy

A& eslawsl Inc., San Diego,CA, USA)

Laaidl

-

(255 Kile GAS Gy Gl Sy, slaie 2

BLlod 5 S b e Al (5l 5l edaline ol 50,5 10l
0235 on AR Sl b s b O35 5 i
u|,o.m Jbalau)j)iéjﬁw w‘j&\bé}\;ﬂ'é 6|J_'>u=u_“.wa

Hew Ol pde il Ll i s S Sl
3L Ohlew ool a5 g0 2l a8 55l 5 Zisde fold oosline
(S Cand s Syl (Slale LWL Olle L3 (S A 4
S by Ol b e 3 Tl als Oleys s
S S sl e Iy e SBL (Solee CLE) iy
o A8 SLIT bls basly ol sl (glaise (olew e
Opmar St sboS sl phe lar rl 00 T
Pt g8 SL el el L o= 5 AS 53 IL6-TNFa
o sl OB s a3 e 3 Shes U3 (LS e
S sl 5150y YA Sl e gl e 3 flwd gAS
oledse pde 51 Glros 20 mg/kg eSSl GaoE sAS
ol 0 b a3l o S 550 Jol s, TLRA 3 S 3l
L0yl 5 sl ie slaosSsile W5 G ) o Loy s
o e addlae pl eddsl Aalsd 4 ar g L s S
St 5 byss (pl Ok Ol oz 5 SIS @Dl
Ot S 5 IS Dl e oS58 50 S5 s

A bl oS 5 gl gl se Sl s

IR oI

S59SWL o5 S 53 WAV (65 B sls 1 e axdllas ol
)l Jl}A CL«J A rbul d‘)é-? é.;ﬁr}k& a\i.i_}lz ‘u‘{“;‘jﬂ NLGH
3 5 A& 4y Sigma-Aldrich (Steinheim, Germany)  Sl.S
JJ&\N Jlj.a nCJUl‘}:;- RGPS 9 cJ)jTJ}.‘ Lﬂ‘}"’."‘Sé))‘)"
5 L S L s (YYe=Yor g 0js) Wistar albino sl%
cele VY ‘&j 5 Jseme 4d8 4 i ST o) yon
izl asdlas s 3 YT C slos 5 Sob el VY ks,
SPIE s .JJ.L.ZM;)ﬁ})Q&)L&S O gy Ul g
Sy pony S (00 mgkg) bS5 A mgkg B Y) Ll L
f‘j" A}; BL) A )l:;ﬂ ‘Jubjg ;;‘l)j; Jl:-"):-g}-g J;-l;
Sl e (o5 dany T 5 G Sl e sl s 03 (S5 )
5%1{@))"}5&%{%):):}lkdﬁj@_}\é}\jﬁ«p
d"\'i)" ti Oy 32 J>\f rLA.? (JJLS) u_<$‘.>l.w bjj§ BE A
j))j‘ﬁ@@)aﬂwrg.z..gbjgfbdldﬂjuL;\ﬁy:

VE G AT LY o)las VA 0,50 I U Cugus ] ohed (i psle olCtils o iy ouSiils aleo


https://tumj.tums.ac.ir/article-1-10376-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-02 ]

VA sl S s 0 Mive pliano (g0 s G 55l o 55 suach alos] (Sl sMlicus) Slea o TLRY 35

e e I
> % N ~

TLR4-B actin ratio
o
1

o
° S

#H#
o s

¥ s s
3 3) i
. < 3
d 7
0555 53 TLRA 08 s Ol e (810 SN0 faws gl 1) Jls god

S SR L sl aglge Dok 5 b STy 5 (Il DUl 55 e

3 S sl o 5 o S Il o laos S Al e i
et 5 e 53 S SN e s IS e
bl ¢l » Hematoxylin and eosin (H&E) (g }:.Jgfj 5 A
Sre 3 50 St Seis 5 OV SIS0 ol
G s s S sy b S Sl S rb_;}\ o5 S Dl
Jlacisl slacomstd 358 L I/ ST s 03,5 0> Wipe
O S8 wils e 1 O Cpmal &5 s | o1,y 5 i
o S GW gl e edin ) Slaged 5 Y IS s anlr
22 355 e eSSH 55 53 S 55l 0 S Oy sl )3l
ok S ol Ol Gl s S 5 o G Wl s,
S bl sl 5 b 1 0T Ol s o slacy 3 s A

2 gl Gl 53 &S A edalis Sl adlhs s

i e S e KlEe S Fkl oS ke i
O b aeglie 3 Wl bl 3 OF ks o8 355 3L Jland
e Ol Olges delie oy 2 55 (e .ol OLSS 55 e &
g 3l oy OF Dt 5 S 0m 5 RS Slaes S 53 5 s
S S 550 gl o 48 B aalie S 550 oS s L

53 s 25 el gty Ol 5o slalias 15l o 28 05 S 3

Tehran Univ Med J (TUMJ) 2020 May;78(2):69-74

http://tumj.tums.ac.ir

bl Ghe oS5, 5S S3P P st L5y Sl HEE g5l Ky ) S8
Cole gy sre p3 50 St Sl 5 0 W STy G ol 5 Gulp V)
A3 edis Loy S 55 (G5 I 5L i LS ey Ol b S S5 G5 Sl e

.u‘;w))!‘;_ljwdifwa‘,;

e e e 40
Bactin AN A A
da= = ey Sy e
o I g
Sl fige 3 e oS58 53 TLRY sy Oby 51 SN jiy gl ¥ JKS
Mﬁ}ﬂ‘\e"&:’bdlﬁjalﬁjéM})ﬂdq)\%ﬁ\gv’b&‘fhﬁ

A VAREIVAN gRe o PRI S P VA AV DR WS I SO ST
Josgy O iy b oS Lls Jslias Colis s L P<o/0) L
iS5 S slabse el ol 5L Sy il
Lol oS 0 bocsle =y adlee Sl sk s
oSy ) el 2Ll b Sl il s (/) mglkg)
53 Solil o 5 S J S (S e (03l Sl


https://tumj.tums.ac.ir/article-1-10376-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-02 ]

lSas 5 (s pdrnsans ws], vy

S Ses 53 e eigele Sl isie Ol
S el p) (4 o gt ) S 3t SIS s
S s allan s S5 o SLipel 5 Ol
4 3 0L ey S o Gl (605 S Sen b e SO S
S5y Ol sre 5o 1) K55G @Ml 50 ey Slalllae o
daspr Ol S S Sy S b s s 3 S0 edalis
S 3,05 5m sre 53 S By IS S Ollen 53 &S
Voasd e e 52 Ot Ul S

s (e e 5o sl Gy S S ob Ol B
S 03,5 55 0y b 505 0 SLIEL S ol Sl s
03,5 Al S 05,8 53 SL sl gz pd e s ks 58
P33 eSSl & oo 4 bgrse ol (Sas (il s 28
o33 0L 3o Ks SO 3 eSSkl & Jess AL jae
Ol SSg e Sla; 53 iy adlllae )5 &S shilen (ol ol
S5kl 4 e 45 A5 sy A5 53 TLR4 | i, mRNA
T oy S SlaEse 3 3

5l ORI o (e ) s (S e b S Sl G S
e o Ll e S I3 b 0T Gy Sen Ok U
I s Ol S e Sl 3 03,8 Gl s
sba OF Ol wa Sk sl (S S5l G5 L &S ils sl
sy e e S wlie OF L e s ol sl ok
Fan SLAEl Ol sl 3 55 (805 Sl ey o i
oml sl LR e sl 4 Gl e &S it
e Tl s e sy iyt eSO
b oy 358 (Sl pn o A o LS 0 S ole e
g Sl sae 53 sl 3 s Slis L 0T Bl
235 axdllas

23 e S Pl Candy SO Olpen e ol
23 oS Pkl 4 e bl o Sl 5lhe e e
Al s eSSl o ol 5 ok, WDl sl
oS 555l 2y 055 L1 sl S 55l 5 e e 555l
SLaeli ;S Shlne (Rl sl Sy DUl 53 e
ol 5 oldisr g 03 1 GRS e D 5 e 55l
255 sl K5 g e Sl 5

5odd xiy Jlsbian sba OF Ol pese canS 550 L 550 038
@ 5k sy Gefo Ol Ol sl oS 853l 3L 55 51 ey
a2 3 Solden el AT Js Wb SRl blas sk
252 QLS (LS 55l S5 e = Gl S o I 28) 05 5

e gl Jise 53 OLSKes 5 Haddadian asflas s
Cedls prosets eeSFaNl N mgkg G5 GAS e
RS ISCIS YA P § RSP PRI PWRYA TR

+/0 mg/kg oS s ¥ O 5 Wright adlbas s
Fo addles bogpse ol TS el golds pue 5l Sl
2ls J‘\f'-(,.a

5 ol 53 TLRAMD2 ok, S 46 gams &5 oS 550
Sldsbe omsise gbadsle & ohse wpie Joate sl
Osn SLoS sl w5 S B Cawsid el Sb (Sn s
038 A S b sl 5 Smist el
el s 5 LSy A Gl el S g,
Gl Sty Bl 5 el gl e OG5 A s 4 S 5 20
3 el 85 S 58 el 4 S s
Jetd S 2 1 LSy 5 SeS St el S 5]
OL 1y sae Glacyd s Ogemlis i A8 Lol el ) LS o0
T dlesls

S s 4 LBl Lsd G Sl e Sl 4
ol 53 s Vo Seats F2 O30 5 TNFo oo
Oy Sligel "ol 2y s 53 Wi Ogelis i Ul
bl s, 53 bl Sbiis, Osolisi cow
Rl Mesde s Gles Ol My 5 Som Loy Sl
03 Sl Sl WL s G s e A e e pss e
05 5 AE el sy 3,8 il e oS S e Ul
e Sl s Giog e 3 - Sl J iS5 Sl

Calos AL s S S e o ) LeSe, abnl
o2l i b e b SLisal Ol omndits LS| Lo S
I ey sl

Sl b Sy cllpm 53 uisls Sl S
Tl e s 5035 Jos S s D) 30t Sinins ol

3 o o S g e Sl 3 ol 4 350 (gL e

VE BT o)lass VA 0,50 N9 Gt o5 Ky pole olily (T 0ty alimo


https://tumj.tums.ac.ir/article-1-10376-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-02 ]

v Mohammad Jafari R., Jazaeri F.

JL,J B ub.@_? L;'»LAJA L;LQL,\.@.: CJLA.,\>"5 4_5"/"‘:")'1 (:}l& am\é
oo oK1 Colex L a8 Al o AT YT o100 Y S 4 1YAN

el 0 Ll Ol Sleys g Sleds 5 S
References

1. Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL,
Loscalzo J, editors. Harrison's Principles of Internal Medicine. 18"
ed. New York, NY: McGraw-Hill; 2012.

2. Goldberg E, Chopra S. Cirrhosis in adults: Etiologies, clinical
manifestations, and diagnosis [Internet]. UpToDate; [updated 2018
Sep 5, cited 2020 Apr 2].  Available from:
https://www.uptodate.com/contents/cirrhosis-in-adults-etiologies-
clinical-manifestations-and-diagnosis

3. Chakraborty JB, Oakley F, Walsh MIJ. Mechanisms and
biomarkers of apoptosis in liver disease and fibrosis. Int J Hepatol
2012;2012:648915.

4. Seyan AS, Hughes RD, Shawcross DL. Changing face of hepatic
encephalopathy: role of inflammation and oxidative stress. World
J Gastroenterol 2010;16(27):3347-57.

5. Haddadian Z, Eftekhari G, Mazloom R, Jazaeri F, Dehpour AR,
Mani AR. Effect of endotoxin on heart rate dynamics in rats with
cirrhosis. Auton Neurosci 2013;177(2):104-13.

6. Wright G, Davies NA, Shawcross DL, Hodges SJ, Zwingmann C,
Brooks HF, et al. Endotoxemia produces coma and brain swelling
in bile duct ligated rats. Hepatology 2007;45(6):1517-26.

Tehran Univ Med J (TUMJ) 2020 May, 78(2):69-74

http://tumj.tums.ac.ir

Ol cov Slids # b Jols e ool /5Kl
by odd sl SLJLS Kl s TLRA b "

e "Salhe Same 4 Nus gl o Shge 3 (S gl

Demchenko AP. Beyond annexin V: fluorescence response of
cellular membranes to apoptosis. Cytotechnology 2013;65(2):157-
72.

Schliess F, Gorg B, Fischer R, Desjardins P, Bidmon HJ,
Herrmann A, et al. Ammonia induces MK-801-sensitive nitration
and phosphorylation of protein tyrosine residues in rat astrocytes.
FASEB J 2002;16(7):739-41.

Lee JC, Cho GS, Kim HJ, Lim JH, Oh YK, Nam W, et al.
Accelerated  cerebral  ischemic  injury by  activated
macrophages/microglia after lipopolysaccharide microinjection
into rat corpus callosum. Glia 2005;50(2):168-81.

. Shawcross DL, Davies NA, Williams R, Jalan R. Systemic

inflammatory response exacerbates the neuropsychological effects
of induced hyperammonemia in cirthosis. J Hepatol
2004;40(2):247-54.

. Guevara M, Bru C, Gin¢s P, Fernandez-Esparrach G, Sort P,

Bataller R, et al. Increased cerebrovascular resistance in cirrhotic
patients with ascites. Hepatology 1998;28(1):39-44.

. Jazaeri F, Tavangar SM, Ghazi-Khansari M, Khorramizadeh MR,

Mani AR, Dehpour AR. Cirrhosis is associated with development
of tolerance to cardiac chronotropic effect of endotoxin in rats.
Liver Int 2013;33(3):368-74.


https://tumj.tums.ac.ir/article-1-10376-en.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-02 ]

I [ ] ] v I l Tehran University Medical Journal, May 2020; Vol. 78, No. 2: 69-74

Original Article

Evaluation of the role of TLR4 in endotoxin-induced hepatic
encephalopathy in rats with biliary cirrhosis

Razieh Mohammad Jafari
PharmD., Ph.D.!
Farahnaz Jazaeri M.D., Ph.D.2"

1- Department of Pharmacology,
Experimental Medicine Research
Center, School of Medicine, Tehran
University of Medical Sciences,
Tehran, Iran.

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

*Corresponding author: Department of
Pharmacology, School of Medicine,
Tehran University of Medical Sciences,
Keshavarz Blvd., Ghods St., Poursina St.,
Tehran, Iran.

Postal Code: 1417613151

Tel: +98-21-66402569

E-mail: f-jazaeri@sina.tums.ac.ir

Abstract Received: 10 Nov. 2019 Revised: 17 Nov. 2019 Accepted: 13 May 2020  Available online: 20 May 2020
Background: Hepatic encephalopathy is defined as a neuropsychiatric brain
dysfunction in acute or chronic liver failure. Infection and inflammation have crucial
role in its pathophysiology. The purpose of our study was to demonstrate the
relationship between toll-like receptor 4 (TLR4) expression and the encephalopathy
induced with endotoxin in biliary cirrhotic rats.

Methods: The present study was conducted experimentally on male adult Wistar albino
rats from May to January 2018 at the Pharmacology Department of Medical Faculty,
Tehran University of Medical Sciences, Tehran, Iran. The animals were divided into
two groups, cirrhotic vs sham-operated. Cirrhosis was induced by surgical ligation of
the bile duct in male Wistar rats but in sham group the bile duct was not ligated during
abdominal surgery (control). The animals in each group were divided to two subgroups
that half of them were given intraperitoneally saline or low dose of endotoxin (0.1
mg/kg) on day 29. Then animal behavior study was done on the clinical sign of hepatic
encephalopathy. Also, the histopathology of brain cortex and the expression of brain
cortex toll-like receptor four protein were evaluated.

Results: Our results showed that endotoxin treatment decreased the patient's level of
alertness and produced hepatic encephalopathy signs in cirrhotic rats and control
groups. Cirrhosis increases toll-like receptor four expression in brain and acute
endotoxin treatment increases toll-like receptor four expression in this group still more.
It means that acute endotoxin treatment-induced clinical signs of acute encephalopathy
in sham and cirrhotic rats and significant toll-like receptor four overexpression in
cirrhotic animals. The histopathological assessment did not show a significant
difference between the groups and did not show any changes after induction of cirrhosis
and/or acute endotoxin treatment.

Conclusion: Cirrhosis and acute low dose endotoxin injection in cirrhotic rats induced
hepatic encephalopathy signs that parallels with significant increased toll-like receptor
4 protein expression in brain cortex. Since the severity of the signs of encephalopathy
was the same as intact animals, based on the definitions in pharmacology, in the cells of

cirrhotic groups endotoxin tolerance has developed.

Keywords: encephalopathy, endotoxins, endotoxin receptor, liver cirrhosis, rats.
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