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Effect of Angong Niuhuang Pill on TNF-a/NF-kB signal pathway and neurological
function in rats with hepatic encephalopathy
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Abstract: Objective To explore the effects of Angong Niuhuang Pill on tumor necrosis factor-a/nuclear factor-kB (TNF-a/NF-kB)
signal pathway and neurological function in rats with hepatic encephalopathy by constructing a HE rat model. Methods Sixty SPF
SD rats (10 rats in each group) were divided into control group, model group, lactulose group (0.2 mL/200 g lactulose), Angong
Niuhuang low-dose group (1.0 g/kg), medium-dose group (2.0 g/kg), and high-dose group (3.0 g/kg). Hepatic encephalopathy model
was established by thioacetamide (TAA) method (300 mg/kg TAA solution was injected into the model rats for 3 consecutive days).
From 4 days before modeling, each treatment group was given a corresponding dose of lactulose and Angong Niuhuang Pill by gavage
until 2 days after modeling; the control group was injected with the same amount of normal saline. Water maze test was used to test
the ability of learning and memory, enzyme linked immunosorbent assay (ELISA) was used to detect the serum biochemical indexes
and the contents of acetylcholine (ACh) and glutamic acid (Glu) in hippocampus, hematoxylin eosin staining (HE) was used to observe
the pathological changes of liver and brain, real-time fluorescence quantitative PCR was used to detect the mRNA expressions of TNF-
a and NF-kB, Western blot was used to detect the expression of pathway related proteins. Results Compared with the control group,
the latency of platform searching, levels of blood ammonia, ALT, AST, the injury degree of liver tissue, injury degree of hippocampal
CAlarea in brain tissue, the content of Glu, the mRNA and protein expression levels of TNF-a and NF-kB in the model group were
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significantly increased, however, the times of crossing platform, neurological score and content of ACh were significantly decreased

(P < 0.05). Compared with those in model group, the latency of platform searching, the levels of blood ammonia, ALT, AST, the injury

degree of liver tissue, injury degree of hippocampal CA1 area in brain tissue, the content of Glu, the mRNA and protein expression

levels of TNF-a and NF-«B in lactulose group, low-dose group, medium-dose group and high-dose group were significantly decreased,

however, the times of crossing platform, neurological score and content of ACh were significantly increased (P < 0.05), there was a

dose-dependent relationship between the Angong Niuhuang Pill groups. Conclusion Angong Niuhuang Pill can inhibit TNF-o/NF-
kB signaling pathway in hepatic encephalopathy rats, and has protective effect on neurological function of rats.
Key words: Angong Niuhuang Pill; hepatic encephalopathy; neurological function; tumor necrosis factor o/nuclear factor-Kb
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R LUEEIH(5-37) THEI(5-3)
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EEHSE (n=5),
2.8 GitFEN

THEZOR x s HEATHEIR, PILLIA L AT t
K6, 2 20 IR R A R 37 22 43 W, F SPSS 23.0 4t
THEEAF AT 4T o
3 #R
31 REHFAMNKRITHENIN

EMIAT NGRS 1~3 RIS AR R
ERINE 2 Fiw, SXHEALMILL, BT SR
WREWIN, WEERBEERK (P<0.05); 5
REARIGHAR L, FLARBEALR 2 B A3 Ak, By &
BAKRT BRI EEREAC, a6 RER &
I (P<<0.05), %5 43 M LHAFTEFR AR OGHE
32 KEMHEFTS

S AR BURS MR D0 TR, ShEREE; B4
KR ERAIR. SIERE. HIME. iEiE,
BRILG: FLAMAMZEAEAG, B SiE
R BBORHRIN, BT, g, SIS
W 3 i, SXTHRAIAHEL, BALLL K RAHE 2R
SrEERL (P<<0.05); SR, FLARWEA
M EAE MG PRI FEA KRS F R0
REWI (P<0.05), fA7E% 2R H A A .
33 RESFEAMZEAKRRMEE HIEFRHIE T

W 4 fis, SXHIRAMEL, BALLR RS
Wiz ALT F1 AST /KPR ZE I (P<0.05);



+2220 EICHFENH 2021FE 11 H

AR b A

Drugs & Clinic Vol. 36 No. 11 November 2021

R2 REFEAMKRITHENEMW ( xxs, n=10)
Table 2 Effects of Angong Niuhuang Pills on the behavior of rats ( x s, n =10 )

21531 FR(gkg™)  HLRIGERWIs F2RIGEMRIIs B 3IRT BRI % B IR

xif R — 28.23+1.94 25.62+2.17 21.35+2.16 10.23+1.12

Ay — 59.56+4.53" 56.12+4.75" 52.33+6.13" 3.22+0.41"

FLALPE 1pgt 36.43+3.70" 33.42+3.49* 29.66+4.13" 9.10+1.26*

TEFEN 1.0 52.22+5.74* 49.79+4.58" 45.61+4.55* 5.01+0.15*
2.0 42.48+4.12* 39.40+3.11* 36.12+3.51*° 6.53+1.42%"
3.0 35.324£2.47#4 32.19+2.16%* 29.93+2.68*4 8.49+2.10%4

SXRA L "P<0.05; SALILE: P<0.05; SIGIEL4ILLE: “P<0.05: SHhiE4lE: *P<0.05
*P < 0.05 vs control group; P < 0.05 vs model group; “P < 0.05 vs low-dose group; 4P < 0.05 vs middle-dose group

£33 REFEAMABRMHEZITHHEM ( x+s, n=10)
Table 3  Effect of Angong Niuhuang Pills on the
neurological score of rats ( X &s,n =10 )

251 P 5 /(g-kg ™) S
xHE — 11.124+0.24
LY — 3.61+0.43"
LR 1pgt 10.9241.20%
EEE N, 1.0 4.68+0.34"

2.0 6.12+0.67%
3.0 8.11+0.59**

HxA L "P<0.05; S5HEAHNE. *P<0.05; SLFIE
HLEEL: “P<<0.05; SHhIE4LLLE: “P<0.05

*P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05 vs
low-dose group; 4P < 0.05 vs middle-dose group

SEAAARLL, FURBAM L B E A, T
FIEA MM ALT Fl AST /K735 3% FFIK
(P<<0.05), F1E%E 4 H AT EAR
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YHMRZ [ 4E . MOmb s SR, FLARREA
Mg Em Mg, B mrEAMERIE. H5%
Bl ANz EgE I R e, SEEET e R, UL 2.
36 REHEIINKMESD Ach. Glu 228950

Lt R AL AR EL, AP ZH K SR S R Ach & i
BERK, Glu & EEIN (P<0.05); SHEAA
FHEG, FLRBEA R 22 B AR HALIK . mflE 2 Ach
SREEWN, T Glu &EEEMFK (P<0.05),
APAE 2 B A R EAR OGN, WK 5,
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Table 4 Effects of Angong Niuhuang Pills on the biochemical indexes of rats in each group ( X %s,n =10 )

2H 3] FE/(gkg™) 1 %/(mmol-L 1) ALT/(U-L™) AST/(U-LY)
pagicy — 40.12+6.49 50.37+£7.12 160.74+10.66
B — 174.33+30.67" 416.28+60.15" 812.36+179.35"
FLARHE 1plg? 58.17 +5.44* 156.49 +26.75" 391.23+50.98"
LEFEAMN 1.0 151.84+10.39* 307.42+31.01* 627.12+35.46"
2.0 119.57 +8.18"* 211.44+11.75%" 403.57 +49.75**
3.0 68.51+4.56"* 124.39+10.12%4 256.33+36.01%°*

SxIMRA R "P<0.05; SHMAIE: *P<0.05: SIGHELAIE: “P<0.05: Srhl@E4ltli: *P<0.05
*P < 0.05 vs control group; P < 0.05 vs model group; “P < 0.05 vs low-dose group; 4P < 0.05 vs middle-dose group
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Fig. 1 Pathological changes of rat liver (HE, ><200)
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Fig. 2 Pathological changes of rat brain tissue (HE, >200)

£5 REFFEAMAMBZBERMNEM ( x+s, n=5)

Table 5 Effects of Angong Niuhuang Pills on

neurotransmitters in the brain ( x +s,n =5 )
451 FENgkg™) Ach/(ug-mg™)  Glu/(umol-g2)
xof —  1890%+4.12  30.94+575
T — 6.15+1.10°  45.82+5.10°
P 1pl-g? 16.49+3.42*  32.40+6.05
LEAFEMN 1.0 8.10£1.30"  42.13+3.91*

20  1151+2.17* 38.47+2.35*

3.0 13.424+2.52#* 34.304+3.10"**

XA "P<<0.05; HIRAIAHE: *P<0.05; SIKAIE
ALE: “P<0.05; SrhfEALLE: “P<0.05

“P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05 vs
low-dose group; 4P < 0.05 vs middle-dose group

37 REHEAXMEL S TNF-o/NF-kB B EEHH
% mMRNA REBFIEHEM

WK 6 fin, SxtRRAIAILL, R R
21 TNF- mRNA. NF-kB mRNA. TNF-a & .
p-NF-kB p65/NF-kB p65 Fik/KFEZFHIN (P<
0.05); SHERIAALL, FLAHE LA 2 5 A4 3 UK
o B TNF-o mRNA . NF-kB mRNA . TNF-
o H M. p-NF-kB p65/NF-kB p65 7K T 15 & 2 A1k
(P<<0.05), fAIEZ BT AAEMNE, WHE 3.
4 g

JHF VA i 5 2 £ o P B P 7 B S 1R A
G BB AR, oy 3 REERA, 3l
NI DRI | 1A R G055 %15 T A R AL
SI, T 28 51k B AL v R R R0, B

*6 REFHEMNIN TNF-o/NF-kB #EEEHHX MRNA REARIEMEM ( x+s, n=5)
Table 6 The effect of Angong Niuhuang Pills on TNF-a/NF-kB pathway related mRNA and protein expression ( x #s,n =5 )

MRNA FIE /K B ARIEKT
215 ME(gkg™)
TNF-a NF-kB TNF-a p-NF-kB p65/NF-kB p65

xif R — 1.01+0.11  0.99+0.12 0.59+0.10 0.61+0.09
it — 1.944+0.25" 2.08+0.25" 1.68+0.23" 1.724+0.26"
LR 1pgt 1.10+0.12*  1.2740.21* 0.64+0.10* 0.68+0.12%
TEFEMN 1.0 1.67+0.29  1.87+0.19 1.414+0.21% 1.4040.22%

2.0 1.424+0.18* 1.60+0.21*" 1.03+0.15** 1.18+0.19**

3.0 1.214+0.16*** 1.39+£0.20**  0.71+£0.11%** 0.74+0.17%*

SR "P<0.05; SHAIALLE: P<0.05; SLHRALE: “P<0.05; SohFRALLE: “P<0.05
*P < 0.05 vs control group; #P < 0.05 vs model group; “P < 0.05 vs low-dose group; 4P < 0.05 vs middle-dose group



e2222 EIHFENH 2021FE 11 H

AR b A

Drugs & Clinic Vol. 36 No. 11 November 2021

TNFo e (D s G S e 1710
pNF-B pos e (D S D S a— 510
NF-B pos D GHEED GHEED GINND GEENS Gmme G5 10°

ractin W S S S —— 5 10°

X R ;L%y%l LOﬁE 2.0 ,‘ksi%

3 REFEAX TNF-o/NF-xB B EARIANEE
Fig. 3 Effect of Angong Niuhuang Pills on the expression of
TNF-0/NF-kB pathway related proteins
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