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B E. BM WEZRHEYE A (HBOA) XHPUEALER (CCle) BUTL4itk K BBEERNINE 3-3%mE (PIBK) /& H1i4HE B
(AKD MHFLZHEINHERIEA (MTOR) /p70 HMEAE [ S6 JlF (p70S6K) 15 SIBERHIFLNT, 1T HBOA HUIF£T4Efk
HIVERIALE . FiE KERBENL > O IR REAYZH K HBOA i . fik7& (100, 50+ 25 mg/kg) 4LRIAK K ALHR, (0.4 mg/kg)
Ho BRIIRASS, HAREH ig 45T 50% CClMMiMIAR, /& 2 &k, #5812 A, FSFFEU KRR, TIE8EE 9 JF
AL, HPEA R ig MM IIRARZGY, TR LR, h2h4 . SLREHRE, IFRSHARRARRER . FAEREG Smsa
KEBFSR PN AR (ALT) KERMRE AN (AST) iEE; & O 5Btk (Western blotting) yE4 I 2H 24 P-PI3K .
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Effect of Acanthus ilicifolius alkaloid A on PI3K/Akt/mTOR/p70S6K signaling
pathway in rats with hepatic fibrosis

HUANG Xiu-kun, SUN Xue-mei, WEI Xiu-gui, WANG Hong-yuan, ZHU Xun-shuai, LIU Lin, LIN Xing,
LIN Jun
College of Pharmacy, Guangxi Medical University, Nanning 530021, China

Abstract: Objective To observe the effect of Acanthus ilicifolius alkaloid A (HBOA) on PIBK/AKT/mTOR/p70S6K signaling
pathway in rats with hepatic fibrosis induced by carbon tetrachloride (CCls), and to explore the mechanism of action of HBOA against
liver fibrosis. Methods Rats were randomly divided into normal group, model group, high, medium; and low-dose HBOA groups
(100, 50, 25 mg/kg), and colchicine group (0.4 mg/kg). Except for the normal group, the rats in other groups were given with a 50%
CCl4 olive oil solution twice a week for 12 weeks to induce a rat model of liver fibrosis. From the ninth week of modeling, the
drug-administered group was given the corresponding test drug once daily for 4 weeks. After the experiment, the body mass change and
liver index were calculated. The levels of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) in the liver
homogenate of each group were detected. The protein expression of p-PI3K, p-Akt, p-mTOR, and p-p70S6K in liver tissue was
detected by Western blotting. Results Compared with the model group, the body weight of mice of each drug-administered group was
significantly increased, and the liver index, and ALT and AST levels were decreased in liver tissue. In addition, HBOA high and
medium-dose groups significantly inhibited the protein expression of p-PI3K, p-Akt, p-mTOR, and p-p70S6K. Conclusion HBOA
has a protective effect on hepatic fibrosis rats, and its mechanism may be related to the inhibition of PI3K/Akt/mTOR/p70S6K
signaling pathway.
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1.1 X

Spectra Max Plus384 % 4 )¢ itk 49 4 s B bR 1
(3£ Molecular Devices 2] ); 5810R 7y 4%
0L (5 [E eppendorf A H]); DW-86L628 ALK
TUKAE G5 Bl /R AR ARD: Sa B4 Odyssey
WAL AN IR RE RS (EE Licor AF]D;
SWB-20L-1 {EiR#E K. MP-300V 7 H 3k A% . 344X
(Major Science A @)
1.2 @5

HBOA HiJ " 75 & Bl K 5% 2 5 Bt 251 4k, B0
FE A (R E5 50 99.4%); WRREZ M (ALT),
REBREZAE (AST) RA & (FHREREY
TREWFRFT): Akt. p-Akt. p-mTOR. p70S6K Fi
& (£E CST A#); PI3K. mTOR Fifk (RiX
—EAEEARAIRAFD; p-PISKK. p-p70S6K #i
& (£E SAB /A7) ); GAPDH Jifk (3£[E Abcam
AT TH (EE LI-COR ARD; FKALGE
(#it'5 20160901, Fik% 0.5 mg, =EEHEMZNAE
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s 3% 109 IIANKMIGERZE T, HIK 10%T 513
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1 FHYBAFERR S 8 W Bt CELISA) R &6 il K BRUFF2H
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FEF R i = P A 3 7 /R o
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PRIRE Y 3 % 10 min J5, 9. L GAPDH
TERANZ, HATERIT.
25 GtESR

KH SPSS 21.0 AT G o3 Ar . SEEeHdE DA
X 45 £, SUHEFR K R E 7 248 (One-way
ANOVA) T RILLES, 2HIA 2R LSD fa i
3 #£R
3.1 HBOA IRFAHEMNKER—MIRSRIAERERN
Al

X IRAUR R HOIRASLF, H Ak, BiA4

KREREFEZE, BREMKEREE, ZHKR
B 2 . HBOA 255715 2 FAK K A sl 2H K FROAS 4o
WAL, BARSHTEAE KR SHHRAL
B, R ZH K B o = 4 N & B 5 FRIK (P<<0.01),
LR LL L, HBOA #7118 2H FNRK KA 2K B
R ER IR R (P<0.01). W% 1.
3.2 HBOA SIRFEF4E L KR ATAEIE B B9S2

L REZH b, AR 2H K BRI £ B S 1
(P<<0.01); H#RIAHLE:, HBOA &iflaH K Ak/K
AR EE K BT Fi 20 BB (P<<0.01). DLEE 2.

# 1 HBOA MRFA#MKBRARENFM (X £s,n=12)
Table 1 Effect of HBOA on body weight of hepatic fibrosis rats ( X s, n = 12)

) F g

ZH 93 FlE/(mg-kg ™) P I PR BB /g
pagicl — 195.14+ 9.69 447.29+28.64 252.14+25.17
it — 194.67+ 7.45 343.93+23.70 149.27+16.75™
FRARAL TR 0.4 199.80+ 8.53 408.00+44.94 208.20+37.48#
HBOA 100.0 193.57+10.49 412.64433.20 219.07 £23.57#

50.0 189.83+ 9.54 383.17+19.01 193.334-13.25#
25.0 196.33+10.54 388.02+40.21 191.68+30.17#

HXRAE: "P<0.01; SEBAE: #P<0.01, %2 [F
"*P < 0.01 vs control group; *P < 0.01 vs model group, same as table 2

72 HBOA MRFA4ENKRATBEERHIFNT (X £5,n=12)
Table 2 Effect of HBOA on liver index of hepatic fibrosis
rats (X £s,n=12)

%< 3 HBOA MRFAHELKERATLELS ALT, AST 22895
Mg (X £s,n=12)
Table 3 Effect of HBOA on liver tissue ALT and AST

5 & /(mg-kg ) W45 $0/% content of hepatic fibrosis rats (X £s, n = 12)
sfHE — + =

Ei—ﬂ B 42121;8(152 415 (Hizj. li/*l) ALT/(U-LY)  AST/(U-LY
FRARAL 0.4 2.97+0.68# paylicl — 32.65+ 4.01 4833+ 9.22
HBOA 100.0 2.85+0.54% f 7y — 120.13+24.34" 148.67+16.51"
50.0 2.974+0.47% FOKABR 0.4 79.33+13.08  87.53+12.20%
25.0 3.0940.32%# HBOA 100.0 5457+18.72¢ 6450+ 9.65%
50.0 67.67+15.63  78.00+11.67%
25.0 83.24+17.23%  90.17+ 9.84%

3.3 HBOA XRFA#UKRAFLER ALT. AST &
g0l
xR, B KRBT 4L ALT. AST
KT EFETHE (P<0.05). 5HEAHILE, HBOA
257 B AT R AR AL AR ZE K BRFF2H 41 ALT . AST /K-
BEEL (P<0.05). W% 3.
34 HBOA XRFA%MUKRAFLEL p-PI3K.
p-Akt. p-mTOR. p-p70S6K ZE HRIARIFN
xR b, HAA K BRAFHZ p-PI3K.
p-Akt. p-mTOR. p-p70S6K H XKLL ZE T m (P<
0.05), ST ELE:, HBOA %7 2 AAK KAl A
HKR M2 p-PI3K. p-Akt. p-mTOR. p-p70S6K

SRR "P<0.05; HIEMAILLEL: *P<<0.05, X4
P < 0.05 vs control group; #P < 0.05 vs model group, same as table 4

EARXEERK (P<0.05). ILE4. K1,
4 g

AT RIL, K ig50% CCly, &8 2k, &
4212 F Ja, BERLAH K AR = g, I FE 4L
KAFEIH ALT AST /KPR RN, $o By i £
2. HBOA T-Hil 4 FlJa, @& H. (KFIEH e
F AR T PR B I H Y ALT . AST [vEPE, 3R
HBOA 1] 3 CCly 51 AR50 , %o 27 4 A6 K R
BA —E R o PIBKIAKL 15 538 6 5ot i % 44
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F= 4 HBOA XMfFFAF4E L AR ATFLEL p-PI3K. p-Akt. p-mTOR. p-p70S6K HEAFKIE

G20 (X £s,n=12)
Table 4 Effect of HBOA on p-PI3K, p-Akt, p-mTOR, and p-p70S6K expression in liver tissue of hepatic fibrosis rats ( X s, n = 12)

45 FIE/(mg-kg ™) p-PI3K/PI3K p-Akt/Akt p-mTOR/mTOR p-p70S6K/p70S6K
Xt HE — 0.25+0.13 0.34+0.16 0.32+0.11 0.21+0.12
T — 0.88+0.19" 0.78+0.17* 0.91+0.22" 0.70+0.18"
KA B, 0.4 0.50+0.22% 0.52+0.21# 0.52+0.19% 0.40+0.13%
HBOA 100.0 0.54+0.21% 0.50+0.16% 0.49+0.18% 0.4140.14%
50.0 0.59+0.23% 0.57+0.13* 0.53+0.17% 0.58+0.16%
25.0 0.75+0.15% 0.71+0.15* 0.83+0.18% 0.61+0.13%
p-PI3K — — 8.50 X 10*
PI3K — — SRS SSw— 350 < 10*
p-Akt e e d— w— 6.00 X 104
Akt s, SRS AN . A e=o = 6.00 <104
p-mTOR RS n ——— GRS 5 00\ 105
MTOR | ——— i a—— o | ;
p-p70S6K -_— _— e W 7 )5
- T T e m—
p70S6K s aia : e 7.00X 10
A SRS cm— D e
GAPDH ~ (NSNS . AN A— mmossesa. “ 3.70X 104

o Y FRARAB

100 50

HBOA/(mg-kg ™)

1 HBOA XRFF4EL KRBFLELR p-PI3K. p-Akt. p-mTOR. p-p70S6K & A FRiLAIENT
Fig. 1 Effect of HBOA on p-PI3K, p-Akt, p-mTOR, and p-p70S6K expression in liver tissue of hepatic fibrosis rats
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