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Establishment of a Rat Model of Hepatic Encephalopathy

LIU Ji', ZHU Jian-zhong' , SUI Yue-lin', LIU Feng’
( 1. Department of Anatomy and Embriology, Hebei Cangzhou Medical College, Cangzhou 061000, China;
2. Department of Anatomy and Embriology, Hebei Medical university, Shijiazhuang 050017 )

[ Abstract] Objective To establish an animal model of hepatic encephalopathy (HE). Methods Using carbon
tetrachloride-alcohol in drinking water to establish a rat model of chronic liver failure-caused hepatic encephalopathy. The
behavior activities were observed by maze test, blood biochemistry was measured, and liver and brain morphology was
examined by electron microscopy. Results 1) Under the naked eyes, the livers of model rats were enlarged in general,
their surface was rough, with dark red coarse particles. In the normal group the livers were of normal appearance. There
were lots of fibosis, hepatocyte lysis, diffuse necrosis and widespread hepatocyte ballooning degeneration in the model
group. 2) Compared with the control group, the model group showed that the escape latency was significantly longer in the
Morris water maze test at the ninth week. Took the incubation period extended beyond the normal x +2.5 s as standard,
there were 14/20 (55% ) rats having a longer latency in Morris water maze test in this experiment. 3) In the HE model
group, the blood ammonia concentration was significantly higher than that in the control group,with a significant difference
between the two groups (P < 0.01). 4) In the normal group ,the EEG was a-wave dominant and without distinct
abnormalities, but changes of hepatic encephalopathy appeared in the model group. Conclusions A rather ideal rat model
of liver cirrhosis acompanied with hepatic encephalopathy (HE) has been established. The HE changes can be more easily
detected by Morris water maze test in the rats.

[Key words] Hepatic encephalopathy; Liver cirrhosis; Model establishment; Rat; Neuron; Morris water maze

[EINAEE TXZL (1975 - ) Y3 YRV, A - BIF 5207 1) - A PR 302 o E-mail :1iuji4938 @ sina. com,



34 U LR ZE 22435 2012 45 2 45 22 %45 2 88 Chin J Comp Med, February 2012, Vol. 22. No. 2

test; Histopathology ; Electroencephalography

B4 %5 (hepatic encephalopathy , HE) J& L) 4%
o P U 5 i 5 AR 2 L D SR A b A AR
2 250 (CNS) P BE R P £5 5 AE , LA 2805 Pl RE IR Ay
F I R R IR AR B GG CAL T BE T R B AT R
S CERRE AT A FD 3R R B, A R A LD S
S, AR TR A SR (AR )
HE 2 JIF I ff 75 D) B 42 F0 o v 3R 30, & 93 BIL 1 it
ARTERB W] — A S A D B e S ]
ik PR TR B 1 B e F AR IE RN S A R
FEOk A W iE 1Y 22w A W, R N U
BE A BR 20 0 S ARG ER 375 2o 1fi G e e T 2
B, SR RN RE R TL. 2NN RS KL S
YEF MR, H R AA7E 2 Fh BUR 22 3, Hoh & b 8
FOHE “EULC #2532 o 78 S50 T i s ) AT
U G R S B R S R TR IR B2
HAAXS Ry BRYE o i, #HE N7 A 3d Fe e 1Y Bl AR R Gk
e E B, SR, 3E 4y 1k v Tl 5 Y 12 1k I ) B
Wil g HE KA B G0 M sl AR R R £
DIAT R 2 W88 32, il 2 ] 56 19 5 2 6 A N 25
O30T R, Tk U S Ak B I S RS F PR Ry O
IEHVEAR R D BE il 1 i HE & A4 iR AL, JF iF
13 22 T0UH8 b 1 60 00 A0 2347

1 MBFAHExE

1.1 ¥

filtERE Wistar KB 50 H,3 ~4 A #, 1K & 150 ~
200 g( A K& IIESi 5 1003066 )
1.2 ZmAniksH

AR (CCL) , A0 Tk R2# 2z )
WO, bAoA R a2 A T OfF CCL 3 T MG
TMECH 40% CCL, MR b W) 5 8 S B, BRI
R T AR A W 2w, -5 A R
BAT R w
1.3 {4z

Morris 7K 25, F 98 B BR 2 W) 7= s A
ALK AL (Olympus , AuS560) ;4 H 2 i 246 I
1 ( H 4~ Ammonia-Checker II #!) ; HEL-LIGE /\ & 4
B SEAL, HARA = (ki D) o
1.4 RKEHE
L4 1 iR P o 255 280« i M Wistar KR 50 H
W b B R R 2E i AL AR S g B o AR 150

~200 g, K EBEHL 70 B 2 20 B 36 A5 20 I IE 5 X i
H, EBH(n = 40) 45T 40% CCl, HHE &
VW B A, (CCL: MEiEah = 1:2.5),5%
CEEARKEWR AR, ARG AR 0.5 mL/
100 g, LLJ5 45 2 0.3 mL/100 g, 45 8 1 4 2 W, 3L 9
Jil 5 0 BRZH AR W R, 5l OK B T MR R, B
JAME TS A REER K 2 Wk, 9 JR S A . 7E R O
Bl sk s IR E SRR bR SE TR FSE T AL, R
BEULEEAT Ry % BIIR A, 45 512 fl 48 R 48 1Y 2 g IR
BT s sE il sk e T LA AIER o

1.4.2 SPBR ST UG AT T A s W) ¥ #5147 Morris 7K
PREI R, N7 K 2K Bk TR 0 2 e 58 A B AL
75 Al 10 HOR AR S IE 5 X B2, 4 40 H
HEA SR, A2 K R A R 2R T Ak
Ty VR HEAT SIS U0 S LA R R Ak B 40 ) oK i AR 40
FIUXT B4 K B R 47 7K 2 I RN i R 1€ (EEG)
R, 0 SR 3k ok VR AR T, O WL 58 ik L 18] ( EEG) 7 B i
P I 0 B 7R B AR . HE B9 AR (1) B4
KBl Morris 7K 28 B R(E R T35 B2 x +2.5 s5(2)
EEG I 1A $ R M 15 s 55 1 12 08 3 5 (3) M 3 gt
B HE 178 M5 4% . HE BB H T

1.4.3  Morris 7K & 5 0k 75 & H K A H AR
130 em /5 50 cm (YIEIJE A% WK A6 L KR 25 em |
KR (26 £1)°C o K H I & 3% 85 4l K O/ 5 8 385 1
AR o WHAT 1 d g KU A K AR b i 473 g A
Yo MRET K BRUTH 5 th BE BT KAR b DL R
KT LSem A FE(8em x 8 em) HEE S, &
A5 d, BRI LR ,9:00 il 17:00 B 45—
MK, T —H RN 25 8 o WELHE br ol & I e -
SF- 55 B Ii) b VRS AR 0T ) BB — 2 RS A AT
. WR K EUTE 120 s NIRA &I &, WK
RE T A L,60 s FEERE, HEEY5 M0 H
WA 120 s,

L4 4 Jiig ey BRIl 07 6« R BUTE 1% [ 12 L Z 4
(45 mg/kg PR ) 7 RREE N, IR Rib [ 22 , %2 & 40 b
B ) FL AR, S AR B RUCH: 43 ) 22 b 2, 16 5 i F
EIBLIN 2 , I FH H i A 00 Fili Fi, T81 B 8] 5 4500, 3,
ARUEE 100 Hzo [EE PR A0 22 B it , B
FEAIC, TR T #7010 % i L 1A i
ZEWLEE 10 min, WS IR R 5 000 2 IR 1R Ay 1 T2 28] D
JIG T) 1 2 e R, A 3R M S PR AL I Bl 1 RN AR
Sy [vi] — ] 3 %) B P B AE 1 s PN A I B



o PR EE 2 243 2012 45 2 45 22 %45 2 88 Chin J Comp Med, February 2012, Vol. 22. No. 2 35

14,5 i A A ks . 4950 R BRUZE HE 1 T, K A &
P TR T 5 FF e, FH — WV 3 S TG T O U 2
Rl 5 mLo LA EC 1 mL BT JC A R A ol
4 A i 2 5 Hr A0 i 28 (BA) ;B 2 mL 421,
B I G UL 4 A 3 A b 43 B 43O e T 2 R B A
fitt (ALT) (GJHZIZE ( TBil ) JREZA (BUN) .
1.4.6 g A A UK BRUFFIE[F] — i JF 28— R,
DL 4% rhp FRE I W, 5 FLBE K, A s 3T B
F L HE e 0 5 6 B 5%
L5 #&iNER

KA B 6 R K EEG s A Ak T8 b5 U1 s s
15 S5 2547 W%
1.6 Zitx®Fix

IV ] SPSS17. 0 A X 7K 2 By 34k ik 5 AR 400 g 47
PR 2R T 22 50 BT 5 ILVBAE AR I ¢ 56 R AT 40 BT o

2 H#R

2.1 &ZAKR Morris 7K % 5 lizt 5 &

50 HOEH KB P REALA 10 HAE %t B,
5 WUAT 1R ) T A AL (40 ) L 2 3 ok 7 AR
JCR #2251 (P >0.05) , BA ]tk ; 55 JUJR 6 B
AR i BT IS FE K (B R Gt 22 B X, iz AR
BRI — 191 VB R 09 A2 < ok 3 A9 iy 4 7 1) IE R M x +
2.5 sy AL A 15 HO AR T i A K o TE R
x+2.5s,H EEG {1 ¥i18 %, )9 A HE 4, HE 2H &1k
15 %7 B R AR I S S (P < 0.01) (L3
1),
2.2 BHAXRMBEMNEZWL

B 1 HORCRUAR Y B A P i 9 EEG KR AR

R 1 Morris KB EWRIME(x £5, )
Tab.1 The changes of escape latency of Morris

water maze( x % s)test. unit;second

PESN ARSI H0 20K B EEG 2t B il o e e A5
9 F A . (UL 1,2)
2.3 mikENIER

SRR BT AR B ALT (79 & R 5% =l )
TBil( G LR ) BUN(JRFER) & BACMA) KF
-2 LU IE R AL Tk, 28 S o A AR R E A (P
<0.01) , d WA R 20 A7 7 0 4 JiT- 200 Mg 43 s 2
o (£2)

WA A N,

B 1 IR B A R
Fig. 1 The electroencephalograph (EEG) of a normal rat

2 HE KU A 1#
Fig. 2 The electroencephalograph (EEG) of a

hepatic encephalopathy rat

2.4 BHRERN

PR IR T T D ASE 780 2 A R O S ol o oK, 3% 1T 9%
FEURE A8 FOML ) ORI 21 €0 5 1 & 2 R BRI 0 U)ok
WL . B NSRS, IE# 4K BUF 41 28U/ it 45
F e s | AR 45 AR DA b Je i Bk Oy rhocs S22 5 R HE
G, T4 M TG A8 R IR BE s B A 20 K B & HE
e, UL 20 MO i, vR 1B MR R IRAE | BR BR 4
R SBREEAE o
2.5 ITHAERR

R 20 R B F- 1 4 o A R o AR v R B R e
T JEREAR (4 ~5 S H UG TR, IF 80 R A

24 R ﬁ;ﬁf%{mﬁ MORTR R B W RE RIS . S 6 JRJF IR, 34
. wks after g e N
Groups Before modeing " L 5y B IR 32 04 300> W R 0 A
E# 4 Normal group(10)  13.02 =1. 14 13.57 +1.36 RNGRESE P HE e T KR 2B BRI
BB Model group(14)  14.13 £1.28%  30.23 +4.9" L2 B0 BUORG B 25 BE R TR 30 IR e D P A B
#P>0.05 %P <0.01 3 NI B S SR D A K e AL ) L2 I AN 2 3 B
Fz2 MR AIA S5 X AR BRI E AR (x +5)
Tab.2 Changes of serum biochemistry parameters of the 2 groups (x +s)

4 31 Groups o ALT (TU/L) TBiL (1U/L) BUN (mml/L) BA (mg/L)

iF % ¢ Normal 10 60 £12.3 9.7+5.0 5.2x1.1 1.0 £0.2

FE R4 Model 14 1340. 4 £299.7* 74.8+19.6* 8.4£3.1" 4.5+2.3"

W SIE#HAML P <0.01, Note: vs. normal group, * P <0.01.



36 o E A B 2 A 2012 4E 2 H A5 22 555 2 ) Chin J Comp Med, February 2012, Vol. 22. No.2

SR B 3 O, ) B R SR TSR R 2
(FRZFCTHN 50% :20/40) o i % FE 2 O Bl 1A
Frg LTE W BhiEH

3 i

3.1 HE XREBETHIZITREEKRE

JH A B s 1 A i ML = S AT NI R, AR 2 e
i LR R R U RIS g £, T H b T RE A4 AL
s EIRAM 2O, i, B aERE
F Bl P R B gl Al P ki s AR R
VEJT¥E B EA =R PARER Y EE Y6 IF
FARGEA, b TR 3 A T A 2 AT M HE
BEAY T 2 ) 3 AR T AR S P T 2 e e 5] i
HE % A R AT, [ P9 A0 1 0 a8 0 18 1
JFohfe s 5k HE A A= (A | il i Y ) 1) 155 Al
WEIR 22 LT Ry 2 W %6 &, B = W 5E /Y 28 £ 48 B A
ZEAVEI T o DL, FRAT] 8 B DU S Al B IR T T S I
GRS A O IR T D e R B 51 HE Kk AR
BB X sh ¥ HE &80 kAR AT IR &R JF AT 2
TUHE A 0 A6 I 3 Ao — FRORE 3h W A B A A S Y
— BRI [R] N M B S AR (B B L S N IR 9% H B Bh
Wb FRTER Bk SRR —, WIATi2 W HE,
AL R A LR T sl i A P 2K, DL e
FTHYUE KA ( ek s A ) 40, &
S 630 2ok X B AT A T B R I L ] Kk
IS5 T 46 bR E AT WLEE, 4 2R SR HE & A% a2 o
AR S R A ) A HAT LT P (1) Morris 7K 2K 5
a2 28 i i) S ik 3l 1 2 ) g AR RE ) AT
h 2 S I AR AR BT 55 (2) Ml v PRT I a2 e o
(W 22 R GE AR T e 1 O i 75 (3) A
BT S e IS A DA B A TR e A A 3 T
T NP A T LIA S ¢ T HE B[y
BB B s W AT o 2 R Rl g B AR s L JF S
HE 35 0912 Wb HE A B0 19 75 6 1, B B A R
I
3.2 Morris K E X E X

Morris 7K 2 & ( Morris water maze , MWM ) 2 3t [E
O PEAESE Morris T 1982 4R BCTHAY , S5 ) 2 A6 I 36 o
1 Bl W) e AL AT S 0 1) B BT R ORAE S A
23] 2 2] AR SE I T B, IR AT R SR R
R SEBe 3 T H 2 — o 25 i) B 0 1k 2% > e 42 2
AR 2 18] 2 [ 52 7 I T), 0 R0 5 0 45 4 1 T 45 BE
F3, NI FH H A K S 19— Bl A7 S s, 2 — 26

KT MPFAR 22T i812 . a7 sl 75 Esh 4
123 (8] 77 4o J& B ) AR A S 2 B, & it 2R
TN, AT 78 G i 9 K 2 B ) 2 (8] O o B0k &R R Ok
5 B 2 HR W) oK 3R A5 31 0% 25 1) 5 0 I RE 1o BT
25 [ HE PR 2T AL B BB i i R R %, AR e
B S ASEAR R 2 % 1 3 Wy A 25 [ {5 BE
HhIE A Ak B, b K 22 %6 DUH i R R, A 3h
WYAR AR — J7 57 2 495 5 R, AT 3k I a5 S i A
GiAT i R DA o D i TR 2 R R R
(] J2 T 45 0, (H HE 38 = — b 00 3, i 3l W A UK
R, B T 5 0 2 ) A2 6 Bh o T Kk ok ik = R
Bh 2T kB K AR R SR Sk, 5 F o A G G
S BRI NS 22 T ELK AT O R R — 2 ()
WA B R, 50 BT RE A 5 55 4, MWM 7£ IF 5¢
25 AL B B 2 Ak 2 JE R 5 T Ll L R vk B
A ALHRE BV K X A 0 A2 S5 F i I 0 R L iE
B LB AR W WS LUK R R
T A, SR R0 i Bz Jo 4 i 5 35 T 30 MWML i 5
R, B SRR W [ G X B A ] A 22 33 A
HAEF AR DL DL Bl 4 R G fe AR R
Ao MWM K B R P74k DA 0 g B i B A 28 00
T Re Ak F ] FOR S 09 B ik o B DAAR S5 R
MWM Il 25K B, 48 2L AR 45 9 51 25 ] 5 2 i Be Jg , OF
I e ASE 280 ke F 5 K BN 2% 2 A2 T e . AR F Y
K DU A A B RS F AR S A B3Rl Y S 5 PR
T Al A RS A0, 48 R 0 R 3 A i X TR A 5 A
PRI T B 25 (P >0.05) , R A ] b
M S IUE AL R A 15 R (75% ) ¥k ks AR 0 4E
Kl IEH x +2.5 s B0 U] i (A b i 190 ) 3 58
3 KR 2T 012 GAHT T PR R A
3.3 HE KR MERETUHE N

TE AR P92 A RN T R R R A Bh A
J T R I, ER T A R R LA R T RS N A R i
BRI, 51 M 2 B . 3% Norenberg %5 4173,
T LT VR T I G 5 R ) 52 A Y s MeClung 45 &
PR, G T A 0l i B B A A FL 7.3 AP K E 8.5
Lockwood 25" % B I 52 U3 I iR o 42 114 95 35 % 1Al AL
S5 P T 1 T o N B Nl 1= R = D)
B L AR S5 2 B 4 o KRR =0 O H 4
B L2 ITIE 2 T 1 & 46 HE B 74 55, 3 BA 1fn & T
B HE RmHLHIZ — o (A — e fF 50 % b 42
SR E e, R IR B BT s, A A
SR B 208 R B I, TR ab FAVERI .



AR 2 A 2012 4E 2 H 55 22 555 2 5] Chin J Comp Med, February 2012, Vol. 22. No.2 37

AT A B RE A M T B AT TR IE L4 AR, i R B B P A R (1] o 2

WP GRR HE RN RS iR g R e e

v ST ELL B E T XV, S 4 S OB X I e B
e B i | Lb o A FL A o A

/f??@ﬂjl{%ﬁ’]kélﬁﬂ%]ﬂliﬁéi/ﬁ, %i‘ﬂ%% B L] A e 20102249 250,

SVFFURTE ZHU 0 — 0 RATPTRESEAFAE (o) e, w0, . o T BRI A T B

oAt By FE B AL 1) G2 A AE TR 2 A A B % [J]. BB B2k i, 2001, 20(3) 1159 ~ 161.
iR ESEEEN S5 A REMEEFRNS [ 7] MEE. FIMCIZEMeEys [ M) LR A
5 R A AR R TR AR 0 RO S LR 3% ) B 9972 s
A P T — S LR R GUE I sk Py 0 TR IR T R B A
iy HE 19528 (9] . BAE, WAL EOERICE SIS )], O
pa— TR FIZE MR 6, 2002, 24 (4):53 = 58.
[10] McClung JP, Beer ER, LaMorte WW, et al. Role of stasis and
[ 1] BRGHE, BPote, MG, 2. T B 00 B A 97 36 44 3 oxidative stress in ileal pouch inflammation [ J]. Surg Res,
[J]. W BRIFMEGE Ze &, 2001,17(4) 241 —243. 2000, 90(1): 67 -75.
(2] Fezsfe, RN, 0,4, 5256 Mk I BT 1 i 9% 3h ) 4 750 [11] Lockwood AH. Blood ammonia levels and hepatic encephalopathy
HBFSE (1], T ESCR Eh 22 K 2002, 12(6) ;340 —342. [J]. Metab Brain Dis,2004, 19(3 —4) ;345 —349.
[3] B, sRIAIN, FEUTWR, S5, JH % s 2 4 15 T ) 45 5 48 AR
ALY, B EE BE 2R B 24,2006 ,25 (4) 243 —247. (1&[E H#3)2011-09-15

| #arH

ff'\/%./\/‘m?
”\'//-\_/'/R%\'//.\';

2012 FHREZWHEFSRERRTHEREF T

[ SR B W SRR TR T MR S SR T 2012 4F 2 A R gl 2010 AR R e R
AP S R A2 R 24 DB HERE B9 31 BIRHMIF I H , 2 JE S0 A, 2l i A AR SRR T IR T
— AR T, TAER A I, AR 1L NI o T 2008 AR ph B R ERL 9 Sy A [ S8 5 S W AT ol 1 R i R
SFHORK R ) g ph 2y PUAE S B R A BOR IE 25 I Bh b A 8 T Rk i B 2 2L T H
o 2012 AELEFERRDT TS FOAR K WIS N IWF ST 2K [ BRBH 2 R B MRS S i 1, i T B4R A
A S RN S B BT BT G S, BHECE BRI T e AR S AR O T IS 5 Y B AT i 45 4
B LT B HARSL R s R TARE o A SCTEAN BRI 25 Bl b [ 52560 s 42 2 W 3l R 28 Chitp -/ www. calas.

org.cn) o



