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Abstract: Objective To explore the effect of Gallic acid on liver tissue damage in autoimmune hepatitis ( ATH) mice
by adjusting adenosine monophosphate — activated protein kinase ( AMPK) / acetyl — coa carboxylase ( ACC) signaling
pathway. Methods An AIH mouse model was established by injecting 15 mg « kg ™' concanavalin A through the tail
vein. The mice were randomly divided into model group, low — dose experimental group (50 mg - kg™') , high — dose
experimental group (100 mg « kg™'), AMPK inhibitor group (5 pmol + L™"), gallic acid + AMPK inhibitor group
and normal mice group with the same volume of phosphate — buffered solution as control group. After the intervention,
the automatic biochemical analyzer was used to analyze glutamic pyruvic transaminase ( GPT ), the levels of
malondialdehyde (MDA) and superoxide dismutase ( SOD) in liver homogenate were detected by enzyme — linked
immunosorbent assay ( ELISA) , and the levels of interleukin (IL) — 10, IL —6 and tumor necrosis factor ( TNF — o)
in serum supernatant were also measured. The histopathological changes were detected by the hematoxylin — eosin
(HE) staining method; the apoptosis status was examined by the terminal deoxynucleotidyl transferase — mediated
dUTP nick end labeling (TUNEL) method. The relative expression levels of phosphorylated (p —) AMPK/AMPK,
Bel -2 related X protein (Bax) , B — cell lymphoma/leukemia —2 protein ( Bel =2) and ACC protein were detected by
Western blotting. Results The glutamic — oxalacetic transaminase ( GOT) levels in control group, model group, low —
dose experimental group, high — dose experimental group, AMPK inhibitor group and high — dose experimental + AMPK
inhibitor group were (82.05 £8.31), (210.20 +21.14), (135.26 +14.64), (91.02 £9.21), (308. 15 £30.85)
and (129.84 +13.08) U - L', respectively; the GPT levels were (50.23 +5.11), (324.85 = 33.25),
(152.34 +£15.48), (88.64 +8.95), (482.62 +50.02) and (148.85 +15.02) U - L™, respectively; the TNF - o
levels were (41.06 +4.37), (149.85 +15.28), (88.39 £+8.97), (51.06 +5.21), (267.85 £27.18) and
(154.62 + 15.68) pg + mL™', respectively; the IL — 6 levels were (48.42 +4.92), (134.52 +13.58),
(75.42 +7.61), (57.85 £5.81), (215.84 £21.98) and (78.62 +£7.98) pg - mL™", respectively; the IL — 10
levels were (486.52 +£49.02), (188.72+19.08), (318.54 +32.08), (445.67 +45.11), (114.21 £11.94) and
(324.15 + 32.67) pg - mL™", respectively; the SOD levels were (48.26 + 4.99), (19.52 = 2.11),
(32.25+£3.44), (44.21 £4.57), (11.37 £1.21) and (31.24 £3.22) U - mg~', respectively; the MDA levels
were (0.28 £0.03), (0.84 +£0.09), (0.56 £0.06), (0.31 £0.04), (1.31 £0.15) and (0.64 +0.07)
nmol + mg ™", respectively; the tissue pathological scores were 0, 2.64 = 0.27, 2.27 + 0.24, 1.22 = 0. 14,
3.54 £0.36 and 2.19 £0. 23, respectively; the apoptosis rates were (5.24 £ 0.54)% , (23.62 +2.44)% ,
(16.42 +1.72)% , (8.52+0.89)% , (34.85+3.61)% and (17.06 +1.75) % , respectively. The above indexes
of model group were compared with those of control group; low — dose and high — dose experimental group were
compared with those of model group and high — dose experimental + AMPK inhibitor group were compared with those of
high — dose experimental group, there were statistically significant differences (all P <0.05). Conclusion Gallic
acid can inhibit the inflammatory response and oxidative stress level in AIH mice, reduce cell apoptosis, improve liver
function, alleviate liver tissue pathological damage, down — regulate Bax and ACC expression, up — regulate
p — AMPK/AMPK and Bcl -2 expression; the AMPK inhibitor reverses the protective effect of high — dose gallic acid
on ATH mice. Gallic acid activates the AMPK/ACC signaling pathway to alleviate liver tissue damage in AIH mice.

Key words: gallic acid; autoimmune hepatitis; adenosine monophosphate — activated protein kinase/ acetyl — coa

carboxylase signaling pathway; liver tissue
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oxalacetic transaminase, GOT) §J=5M

FAFIZH ) GPT F1 GOT ¥4 8 % & F X B 41 (3
P <0.05) ;% . m 77 S SL 541 GPT F1 GOT 1442 51K
FHRLI 2] (PP <0.05) ; AMPK 1 il 31 41 %) GPT #11
GOT Y188 2 & TAAZH (JP <0.05) s IE TR - H +
AMPK HI4I 41 f GPT A1 GOT 3 85 2 15 F e i 52
B4l () P <0.05) , {H 34 &g 2 Ik T AMPK 1)1 i 57 21
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2 BEFEM/NRIL-6.IL -10 1 TNF - « Y
=AU

RERIZ [ IL - 6 1 TNF — o 35 00 35 55 T X IR 41
fHIL -10 B #EFEAR (X P <0.05) ;% & ) 52 5 4
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FIE (¥ P <0.05) ; AMPK 1 5] 41 19 1L - 6 F
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FTNF — o 34900 25 15 T R i SE g 2, 5 IL - 10 Jg
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(P <0.05) Ik .= A L IR A1) MDA &g &K F
BEAIZH {H SOD & 2% 715 (1 P <0.05) ; AMPK #ifi
FILL MDA & 25 &5 TR 4], {H SOD i 5 FEAIK (34
P <0.05) ; TR - H + AMPK #1141 (% MDA &
R TR RS0, {H SOD g E AR (¥ P <0.05)
WE 1 - H + AMPK #J i 5 41 iy MDA & 21K T
AMPK 57141, {H SOD g3 F= (P <0.05) , i3 3,
4 EETEHEMIFEALARENIN

X B2 B RYZH ARG S e g A | e R B S A
AMPK 103§ 351 25 R e 500 ot S5 + AMPK 1706570 4 1) 21
AU FEPE 4R 0, (2.64 +0.27), (2.27 £0.24) |
(1.22 £0.14) . (3.54 £0.36) Ff1(2.19 £0.23) 4y, H
O HE A2 2 TG 4% 1 IR0, A1 HE S 38 5, KN
B TEH s A 4 20 2 b R it R 1R 4, 40 i 7
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Table 1 Comparison of glutamic pyruvic transaminase ( GPT) and
glutamic — oxalacetic transaminase ( GOT) levels among different

groups (U« L' x+5)

Group n GPT GOT
Control 10 82.05 +8.31 50.23 5. 11
Model 10 210.20 £21. 14 324.85+33.25"

Low — dose experimental 10 135.26 +14.64% 152.34 +15. 48"
High - dose experimental 10 91.029.21%~  88.64 £8.95%~
AMPK inhibitor 10 308.15 £30.85% 482.62 +50. 02"
High — dose test + AMPK

oo 10 129. 84 +13. 08¢ 148.85 +15. 028¢
inhibitor

Compared with control group, *P <0.05; Compared with model group,
#P <0.05; Compared with low — dose experimental group, P <0.05;

Compared with high — dose experimental group, D P <0. 05 ; Compared with

AMPK inhibitor group, ¥P < 0.05; Control group: The same volume of

phosphate — buffered solution ; Model group : The same volume of phosphate —
buffered solution based on modeling; Low — dose experimental group:
50 mg - kg ™! gallic acid; High — dose experimental group:100 mg - kg ™!
gallic acid ; AMPK inhibitor group:5 wmol - L.™' Compound C;Gallic acid +
AMPK inhibitor group:5 pmol « L™' Compound C + 100 mg - kg ™' gallic

acid.
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Table 3 Comparison of malondialdehyde (MDA) and superoxide
dismutase (SOD) among groups (% +s)

Group SOD MDA
(U-mg™') (nmol - mg™")
Control 10 48.26£4.99  0.28 £0.03
Model 10 19.522.11*  0.84%0.09"
Low — dose experimental 10 32.25+3.44"  0.56 £0.06"
High — dose experimental 10 44.21 +4.57%~  0.31 £0.04%2
AMPK inhibitor 10 11.37£1.21* 131 £0.15"
Eﬁi;ﬂf"se experimental + AMPK- 31 94 23,2058 0,64 20, 077

Compared with control group, *P <0.05; Compared with model group,
#P <0.05; Compared with low — dose experimental group, “P <0.05;
Compared with high — dose experimental group, ZP <0. 05 ; Compared with
AMPK inhibitor group, P <0. 05.

TRy (5.24 £ 0.54)% . (23.62 + 2.44)% .
(16.42 £1.72)% .(8.52 +0.89)% . (34.85 +3.61)% FlI
(17.06 + 1.75) % , BRI 4] 6 1% &g 35 5 F X 4l
(P <0.05) A% i A S0 21 ) R TR 85 g IR A
BRI (¥ P <0.05) ; AMPK Jfiifil 51 25 1) 8 12 % 8 3 5
TR (P <0.05) ; &+ R - H + AMPK #1 il 57
AP T RERESTHARLRA, HEEMRKT
AMPK #5140 (34 P <0.05) .
6 EEFEY/INE p- AMPK/AMPK  Bax. Bcl -2
1 ACC ZE AT RIEKFHIF T

FETUZH A Bax Fll ACC 25 [ AH X 26 3k /K- 2 1 3
X IE4L, {H p — AMPK/AMPK i1 Bel -2 2 (440 %
FEARKE 38 8 AR T X RRAL (3 P <0.05) ;i =5 71
ALK Y Bax F1 ACC 25 P AN 22 18 7K -2t 1%
THEAIA ,{H p — AMPK/AMPK #1 Bel -2 8 FHAHXT &
IR TKOT-$4) J8 2 1 T 0T BR A (3 P < 0.05) ; AMPK 17|
FILHF) Bax il ACC 25 [ AH X 28 35 7K - 24t 35 3 T8
HI2H {H p — AMPK/AMPK Fil Bel -2 &5 H A X 347K
N TR (4 P <0.05) ;& T2 - H +
AMPK 411 il 5 2H 1) Bax 1 ACC & [ AH X R B IKF
BRESTEA =LK, H p - AMPK/AMPK I
Bel — 28 FI ARG 3 35 7K O 1 8 35 AR T i 71 4 S5 3
(P <0.05) ;BT - H+ AMPK 411 4 77 41
f) Bax fll ACC 2 [ A X kK F ¥ 8 & M|K T
AMPK #7141, /2 p - AMPK/AMPK #1 Bel -2 %
FRE X 22 3K K- 1 B 2 5 T AMPK 4 4 ) 28 (3
P<0.05), LK 2 fig 4,

T2 FAAMEAR (L) - 1011 -6 FEIRFEHE F a( TNF - o) (L (pg - mL ™" ,x £5)

Table 2 Comparison of interleukin (IL) =10, IL -6 and tumor necrosisfactor — o« (TNF — ) among groups (pg - mL ™' % +s)

Group n IL-6 IL -10 TNF -«
Control 10 48.42 +4.92 486.52 +49. 02 41.06 +4.37
Model 10 134.52 +13.58 " 188.72 £19.08 * 149.85 +15.28 *
Low — dose experimental 10 75.42 7. 61* 318.54 +32.08* 88.39 £8.97*
High — dose experimental 10 57.85 +£5.81% 445.67 £45. 114 51.06 £5.21%
AMPK inhibitor 10 215.84 +21.98* 114.21 +11. 94% 267.85 +27. 18
High — dose experimental + AMPK inhibitor 10 78.62 +7.980¢ 324.15 £32. 670¢ 154.62 +15. 685

Compared with control group, * P <0.05; Compared with model group, #P <0.05; Compared with low — dose experimental group, “P <0.05; Compared

with high — dose experimental group, @ P <0. 05; Compared with AMPK inhibitor group, P <0. 05.

1 YR H 2k ( % 400)

Figure 1  Pathological changes in liver tissue ( x400)

A: Control group; B: Model group; C: Low — dose experimental group; D: High — dose experimental group; E: AMPK inhibitor group; F: High — dose exper-

imental + AMPK inhibitor group.
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Table 4 Comparison of the relative expressions levels of acetyl — CoA carboxylase (ACC), phosphorylated adenosine monophosphate —
activated protein kinase (p — AMPK)/AMPK, B - cell lymphoma/leukemia —2 protein (Bel =2) and Bel —2 - related X protein (Bax) in

the organization (x *s)

Group n p - AMPK/AMPK Bax/p - actin Bel =2/ - actin ACC/B - actin
Control 10 0. 86 +0. 09 0.18 +0. 02 1.22 +0. 14 0.25 +0. 04
Model 10 0.32+0.04 " 0.85+0.09* 0.55+0.07* 0.94+0.10*
Low — dose experimental 10 0.55 £0. 06" 0.59 £0.07* 0. 83 0. 09* 0.66 £0.07*
High — dose experimental 10 0.78 £0. 08%4 0.23 £0.03*4 1. 18 £0. 13#4 0.37 £0. 05*4
AMPK inhibitor 10 0.13 0. 02* 1.33 +0. 15% 0.28 0. 04" 1.49 0. 16*
High — dose experimental + AMPK inhibitor 10 0.69 +0.080¢ 0. 64 0. 080¢ 0.88 £0.105¢ 0.71 £0. 095

Compared with control group, * P <0.05; Compared with model group, #P <0.05; Compared with low — dose experimental group,

AP <0.05; Compared

with high — dose experimental group, D P <0. 05 ; Compared with AMPK inhibitor group, “P <0. 05.
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Figure 2
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265 kDa

B-actin 42 kDa

The relative expression levels of acetyl — CoA carboxylase
(ACC) , phosphorylated adenosine monophosphate — activated pro-
tein kinase (p — AMPK), AMPK, B - cell lymphoma/leukemia —
2 protein (Bel =2) and Bel —2 - related X protein ( Bax) in the
tissue detected by Western blot

A - F:Refer to figure 1.
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