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[ Abstract | Objective: To investigate the protective effect of salvianolic acid B on HepaRG hepatocyte
injury induced by arsenic trioxide ( As,0,) and its mechanism. Method: HepaRG cells were incubated with
Spmol-L " As,0, for 24 h to induce hepatocyte injury. The cells were divided into control group, model group,

salvianolic acid B 10 wmol - L™ group, salvianolic acid B 10 wmol - L™" + As,O; group, salvianolic acid B
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5 wmol-L ™" + As,0, group, and salvianolic acid B 2.5 pmol + L™" + As,0, group. HepaRG cells were
preincubated with salvianolic acid B for 2 h and then incubated with As,O, for 24 h. At the end of the incubation,
cell viability was detected by thiazolyl blue tetrazolium bromide assay, apoptosis was observed by Hoechst33342
fluorescence staining, apoptosis rate was detected by annexin V-FITC/propidium iodide double staining flow
cytometry, and mitochondrial membrane was observed by JC-1 fluorescence staining. Western blot was used to
detect the protective effect of expressions of relevant proteins Bel-2, Bax, Akt, p-Akt on salvianolic acid B in the
liver. Result: As,O, concentration-dependently reduced the survival rate of HepaRG cells (P <0.01) , salvianolic
acid B had no effect on normal cell viability for 2 h, pre-incubation with salvianolic acid B (5, 10 pmol-L™") for
2 h significantly increased the decreased cell survival rate caused by As,0, (P <0.01). As,O, significantly
increased hepatocytes apoptosis rate (P <0.01), while pre-incubation with salvianolic acid B (10 pmol L")
deceased apoptosis rate (P <0.01). Incubation with As,O, for 24 h caused decrease of mitochondrial membrane
potential , pre-incubation with salvianolic acid B maintained mitochondrial membrane potential, indicating that the
anti-apoptotic effect of salvianolic acid B were related to the mitochondrial pathway modulation. Western blot
analysis showed that salvianolic acid B promoted the ratio of Bel-2/Bax and promoted p-Akt/Akt compared with
As,0, group (P <0.01). Conclusion: Salvianolic acid B has a protective effect on hepatocyte injury induced by
As,0,, and its mechanism is related to maintenance of mitochondrial function and inhibition of hepatocyte
apoptosis.

[ Key words | salvianolic acid B arsenic trioxide; liver cell injury; liver protection
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1.2 25955 1640 4 k% 773 (3¢ [F HyClone
] S AD21582265) 5 As, O, 1 3 ¥k (H7 2 35
i i S A A T T, SRR VT R BE R 2500 A FRA
A, [ 25 E T H19990191 ) 5 A= HER 7K i 3 W (1l 7R
G254 R A A, [ 25 HEF HeT7022750) ; & Mk i
(MTT, 3 [H Sigma 2\ F], fIL 5 725C059) ; F & K -4k
B a2, (1 x ) BEIR 6 22 vh W (PBS, 3£ [H Gibeo 23],
HEE 435154 1902420 ,8118102) ; i iff ( Trypsin , 3 [H
Solabio 2> H] , it 5 20190329) ; — H 3L 7 il ( DMSO,
[ 25 4 Ak 270 A FR A | i 5 20181010) 5 it 2
FIAEE B(Aky) B8R 1k Akt(p-Akt) HTik (€[ CST
oA S A o 20, 24) 5 BT B ik B 40 i A -2
(Bel-2) ,Bel-2 #1356 X 25 1 ( Bax) $IT4AK ( 3£ [E Abcam
oA, 5 Sk GR3271671-1 ) ; B-WL 3h & A
(B-actin) , BRAR 1o 46016 Wy it A0 K 1L =F Bt f 4 [ A 2R
Sy A (AL 50) BHEA BR 2w\, 4165 43 0 o 80910124,
80910101 ] ; FITC-Annexin V/t fk 7 I ( P1) 48 g 4
TR 377 &; , Hoechst 33342 ( 26 [ Invitrogen 2\ #) ,
L4243 51 Sk 1947895,919784 ) ; JC-1 (3 % KA H],
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it C2005) ; 4 g 4 H fil 42 1250, BCA R B e & il
M &, SDS-PAGE % i i & i 57 &, v Uk 22 vh i, 7%
FRE 2% W, TBST, vy 7R B2 b 2% & e A 0] & (b
R T2 AR R A RS ) i 43 ) o 01385/
40320, 50150, 50344, 30422, 1428/60333, 40417,
03781/20402) ,
1.3 {¥g% CKX31SF A5 & {4 ( H A& Olympus
23 7)) s Heraeus BB1S %1 — S 4k i 40 i 15 5% 48 ( 36 [
Thermo Scientific /¥ &) ) ; ZHJH-C1115B B #8 ¥ T 4/E
& (T2 o B AL 2% 6 15 A BR A H] ) 5 Advantage
A10 B2l K A ( 5% [E Merck Millipore 23 ) ; TDL-
5013 A X E.OML (B2 =R 222 U8R )
MQX 200 #Y fif L #& 43 4 B b5 1L ( 36 B BioTek
Insrument 2\ %) ) ; DM4000B AU 5% 5% 1F & % i 55 (1
[ Leica A H] ) ; Labofuge 400R 7 I i 25 .0 AL ( 7 [
Thermo Electron 2 ] ) ; FACS Calibur™ %I 3% =X 41 jfd
(% E BD 2 Al )5 2k R # 5 4%, ChemiDOC™
XRS + BRI EE M4 & 48 (36 [ Bio-Rad A#]) ; DYY-
7C AU AL (db AR —E R A R A W) .
2 AFiE
2.1 4iffik53%  HepaRG AJH 4L 5577 T & 10%
FBS {4 1640 3535 5,37 °C 5% CO, 4540 T 40 i 3
FEMTh SR, 4% A B 80% ~ 90% B, R H
0.25% g i5/0. 02% EDTA i £k 241 Jfg % A8, BT %k
AR AR T R 255 .
2.2 MTT bk k 4l is ) BUE ROIRES R 4
a0, BEEE AL, L1 x 107 A/mL 2 FF 96 L AR
o AL 100 pLBEE 24 h 5504, B 6 M AL,
SRS HS B FLINA S g- LT MTT % )
100 wl,37 CI%H 4 h, FfLH I A DMSO 100 pL,
AL s i e ¥ 3 min, i FBY 45 & 78 40 0 i, 7
AL EEFR A 570 nm kbW G RE A, 40 TR
Bo= (Aygyn ~Apn)/ (Aspa —Apn) x100%
2.3 K As,O,fF ] HepaRG JFAH A TE 1 #f
HepaRG F4IELA 1 x 10" 4~/ L3 F 96 fLAR T, 7F
A 37 C 5% CO, HRMBEE M TR 24 h, 28
20l FH TG I3 85 SR AL B, As, O 2] 53 ) H 3 A3 vk
JiF 4 80,40,20,10,5,2.5 pmol-L ™" As, 0, TG IfiL i 3%
FrHAEH 24 h,
2.4 KGN PHEER B 10 E 2 h HepaRG JHF 41 g (1 1%
71 ¥ HepaRG HF40 ML 1 x 10* 4>/FL#EFh 96 FL
M, 7554 37 °C 5% CO, 1H R & 46 855724 h,
25 1 4H A8 T I3 B R AL B, PR R B T F 4
(P R B) ¥ & A £k B iy 100, 50,25, 12.5,
.70 -

6.25,3. 125 pmol-L ™' PFEREE B 1Y JC Il 15 1% 9% W E
F 2 b, B4R TC I R SR M Ak S B 5 24 b

2.5 kPR B FWBEE 2 h XF As,0,8 HepaRG
JF4H M 305 % HepaRG JFFZEMILL 1 x 10* 4~/FL
A0 96 fLb b, 7E 5 A 37 °C 5% CO, fH iR & 48
W SE 24 h, 23 AL R JC I S SRS AL B A, O,
M T B AR AR R 2 h, i A KW E R
5 pmol-L™" As,O,/E R 24 h, JHr e B 245 24 241 H)
20 pmol - L™"JREY A% BV 2 h, 4 5 JG o 7 85 37 3
RLERESE 24 h, FHBTR B B4 254 (As, 05 + Pl
M2 B) ¥ AH DLWk BE PR B AEH 2 h, ¥k
5 wmol-L ™" As,0,fEJH 24 h,

2.6 Hoechst33342 ¢ )t Y {2 35 A6 I 40 ffg 95 1=
HepaRG FAIAELL 2 x 10° A~/FLEEF T 6 FLAC , 55
I 24 h, W RGZIRTEE 2.5 Wi, 4 )E &
Bl 35 5L, PBS W VR4 M 2 WK, A 10 g- L7
Hoechst33342 f) 1640 #% 353 1 mL, LA FHFH
t,37 CYeft 15 min, WEMRER2% vh (PBS) ¥k 2 ~
3K, 96 BB T OULER 41 i 2 IR SR RS R 4
[F 240

2.7 WA R K DU 40 M TSR HepaRG T4
MDA 2 x10° A~/FLA%F T 6 FLAR .24 h 5 #4752
Ko AP NZS 4L, As, 0,41, FFEYER B(10 pmol-L7")
PASE AL, PHBR B(2.5,5,10 wmol - L") Fi 45 2540
(As, 0, + PR B) , 259V FHI [B][R] 2.5 331, 25 2%
SERE BT AL S E 4N M, 4 °C L1 000 r-min T B
L5 ming FF B, HFUA B PBS {H%E 2 Ik, Je 0 2%
P BRI, 43 5N Annexin V-FITC 5 pL, %=
IR G F 30 min, EALETS min TA PL5 wL, i
2 LSRG 0 240 i O 12 32, Cellquest Pro #1443 #r
b BEEHE

2.8 JC-1 HE e e K 2ok R BB H 1 40 i 42
P o dlgh 25 2.7 T, S22k, KRB IR,
PBS W YE4HAE 2 Y, A 2 pmol-L ™" JC-1 [ 1640
B 1 mLo AR FERT,37 CY A 15 min,
PBS Uk 2 ~ 3 W, 20 fi 5 0% W G BT T X0 5% 41 i 5%
IR AR RG240, R H Tmage T B 531 4K
PR PR R

2.9 HPRPEENIETE (Western blot) 46l AH G 8
Fik MMIEERN AL B I 2.7 Wi, AL,
PBS 5k 2 WK, W Al AL SR A M, AL 1 x 10° A
A M, 7E AR A AR R o A AR e A A R
FH 35 ik /5 960 ( PMISF ) 76 241 i v Jin A o 2 1 b 32 3K
AT YA G, UK FCE 20 min, L2078 43 2L
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14 000 x g % .0» 15 min, B _F 35 9 9 BCA ZE A
S H R A U B P B AR DU S AR Mk . SDS-PAGE
B B A W R s =R E A 2 ~3 h,n
A —#1 p-Akt, Akt,Bel-2,Bax(1:1 000) ,4 C it o
TBST % 3 K, &K 15 min, I AZ$Hi(1:2000),
FIRMFE 1 h, FH i 2 O b2 e A T 7 6 i o
B W5, ChemiDOC™ XRS + ¥t ik iiA% & 55 0%
YU o i Image J #4434 5 0 454 I BE(E, 3T
B

2.10 GifeEik LRI EE 3 W, A IR
KM % +5 £7n, K GraphPad Prism 5 8 #4748
TEHre A R RE R 200, P <
0.05 K ERAH G X,

3 &R

3.1 As,O, KPPl R B XFANMTE g 55
P20 L3, As, 0, 2.5 ~ 80 pwmol - L' 20 4 Mg 3% 1
FEREAR(P <0.01) ,As,O0,4F FH 24 h w57 &2t 48t 4 41
il HepaRG JF4H A TS 1. 525 HA L, FHH IR B
0 ~100 pmol-L ™" Bl i 7 & 2 h X 40 Ju i 1 I #A
SRR . B B SRk [ 16 ] 4238, R TS pumol - L7
As, O, fEH 24 h FEATRER L. WK 1,2,

F1 As, O, X HEEANMEM(x 5,0 =6)
Table 1 Effect of As, O, on cell viability(x +s,n=6)

As, O ZH T A0 ML 11 B3 FRE(P <0.01) , 5 As,0,
A%, PH IR B 5,10 wmol - L' FillE#E 2 h f i 3
P MBI R (P <0.01), WL 3,

#3 FIEE BHEE 2 h Xt As,0,3 HepaRG FF 41 M iE /1 T K
M (x+s,n=6)

Table 3 Effect of preincubation with salvianolic acid B for 2 h on
decreased activity of As,O;- induced HepaRG hepatocytes (x * s,
n=6)

o ﬂ/@filiﬂi’ﬁ fu;oldig AL
2 - - 1.00 +0. 08
As, 0y - 5 0.76 +0.06"
FHE R B 10 5 0.99 +0.05%

5 5 0.96 +0.10%
2.5 5 0.84 £0.03
1.25 5 0.76 £0.07

2 53] W/ wmol - L™ ORI}

2 - 1.00 0. 05

As, 0, 80 0.26 +0.02"
40 0.40 +0. 02"
20 0.44 +0.02"
10 0.48 +0.03"
5 0.53 +0.05"
2.5 0.89 0. 05"

e Ha pd s P<0.01,

R2 ABEBXERFBEANEMW(x+5,n=6)

Table 2 Effect of salvianolic acid B on cell viability (x +s,n=6)

25 e g/ wmol - 1, ™! iy IRE]
ZH - 1.00 0. 07
FHEY R B 100 1.05 +0. 10
50 1.06 +0. 06
25 1.08 +0.07
12.5 1.01 0. 08
6.25 1.00 +0. 08
3.125 1.01 0. 08

3.2 JHER B B E 2 h Xt As,0,%( HepaRG T4
HWE ) R BRI 55 AL, S pmol - LT

TS AAEEY P<0.01; 5B 4 4> P <0.01,

3.3 IR B XA T TN FHHASHRS
25 20 TP A T 25 B R /NS ) — |, Al M A A TR, 5%
W, R K S A FOR, S A4l
5,5 p,mol-L_] As, O, 2H 40 g m] DL [ 45, 9¢ 6 4
RS Y T 4 D B T R HOR AR TN A
SR MU T OB R AR ME M AE. M B R OB (5,
10 wmol - L™") Fil0WF & 41 40 M 4% 8 &S 23 1E %, D i
20 LA R T R T AR R T R L BB 3 O
Lo WE T,

3.4 AR T 40 P TSR ST R BB
T/EH S HE,S pmol- L™ As, 0, 51 4
P40 2 TR (P <0.01) s P R B B8 2541
gl S s deBEigit 285
5 pmol-L™" As, 0,2 Fe%5,10 pmol - L™" P15} ik B i
Ab B A G FEAR PR TS 40 (P <0.05) . WLk 4,

x4 FEEEBXNAMBATERPEM(x+s,n=3)

Table 4 Effect of salvianolic acid B on apoptosis rate of cells(x +s,

n=3)
15 FHE R B W B As, O, ¥R TR
Y /p,mo]-]f] /umr)l'L’l /%
ZEH - - 5.32 +0. 80
As, 04 - 5 10.34 +0. 40"
FHB R B 10 - 6.49 £1.48
10 5 6.55 +1.70%
5 5 7.82 £1.60

T Ha D P <0.01; HROBALIEY P <0.05,
<71 -
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A B
C D
E F

. P4 BL A 241 C. As, O, 415D FHEY IR B @5 vk JE 41 E. St
TR B ik AL F. PP R B R4 (2,3 )
E1 FEE B HME 2 h 3t As,0, % HepaRG FF 4 1 4 i/ =
200 (Hoechst33342, x20)
Fig.1 Effect of preincubation with salvianolic acid B for 2 h on

apoptosis of As, 0, HepaRG hepatocytes( Hoechst33342, x20)

3.5 JFEifR B U E X HepaRG I 40 fifd 42 b7 44 i
HLALASZ M JC-1 S — B ) 32 Y 4G 0 4k 14 fi
HLASE Y 2 G PR AT, 2ot A4 R H o7 %58 sy I AT 7 2 21
B, BRI 7 T R B A 08 O, Sk
LAY RS2 A B PR T RO R IE . S F gl
B, As,0, 2 5 5 HepaRG JIT 40 Jfy 28 ki 14 B /i 457 F
R, sk LA M L) B 253 . 5 As, O, 4 HLAR,
FHEAER B AT fb 25 410 i S b A RS FL A Y T B 4RO
myiR B BT IE T HI AT e S R E Lok ik D BE A
Ko WHE 2,
3.6 FHWHRR B W EXAHCEARIWEW 5
SHA B, As, O, &K T Bel-2/Bax, p-Akt/Akt /K
F(P <0.01); 5 As,0, 41 b &, FF i R B 4 i
Bel-2/Bax, p-Akt/Akt K F- (P <0.01), g5 KM,
FHEER B 7T DL b VR BT T8 R GA KO I T I 42
JTE RS, N RS e . W
K3,%5,
4 itig
As, O, 55 1) 4 Jf I8 1~ W 2 L & 44 47 b e /6

M ZHLH, R As, O, P2 A R B Z

AR BESE & PR, As,0, F B HepaRG T 4 iy

2 BB B WM E X HepaRG BT 48 i & #i (iR FB AL B9 2200 (JC-1 JEOL R Ak, x20)

Fig.2 Effect of preincubation with salvianolic acid B on mitochondrial membrane potential of HepaRG ( JC-1 fluorescence staining, X 20)

71 R IF SR A 08 Tk A R B T
H?flﬂﬂ’ﬂﬁfﬁmi%%%%Fiﬂ?%%‘@ﬁ’]i
B BEAL ] 2 — , Heal B S EU 40 M o b B
HifEz " I%ﬁﬂ%ﬂﬂ?éﬂiﬁ@ﬁ@dﬁtm%%ﬂ?%%
PP IR Z — . FHE TR B WUk & 4R T
20 1, IR B AORE B4 5 A9 200 T B e, A

.72 .

M AR As, O, 7% A 19 I BB 2 0, 2 4 T B AR 9 1 1

2 B R T PR R A A B R 5 A A A
T R A RGBT, ok
I 5% 48 Ak 3ok 5 o 7 A 1 e i LA e AL 2 S RE AR A T 2%
A PR IS, A A R A 3 i B 1 B HC At s U E A
RN TR 3 A1 T T 8 2 A v 7, R A T v 7 2



5526 4 8 1]
2020 4E 4 A

HEREAFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26 ,No. 8
Apr. ,2020

p-Akt M. S * 60 kDa

Akt 60 kDa
Bel-2 e S s s e s 26 kDa
Bax e S — — — a— 21 kDa

A B C D E F
& 3 HepaRG FF4H A p-Akt,Akt,Bcl-2 & Bax B B RiLHB ik
Fig.3 Protein expression electrophoresis of p-akt, Akt, Bcl-2 and
Bax in HepaRG hepatocytes

x5 AHMEBEBRMEMNHEXEAREINZM(x+s,n=3)
Table 5 Effect of preincubation with salvianolic acid B on

expressions of related proteins(x +s,n=3)

a5 FHER R B e BE As, O W Bel-2 p-Akt
/pmol-L™" /pumol-L~! /Bax / Akt
y=] - - 1.03 £0.04 1.00 +0.06
As, 0, - 5 0.62 +0.04" 0.76 +0.06"
FH w2 B 10 - 1.13£0.15 1.15+0.06
10 5 0.96 +0.02% 0.99 +0. 09>
5 5 0.90 +0. 05> 0.98 +0.06%
2.5 5 0.71 £0.06  0.80 +0.04

E: 5= A kB P <0.01; 58 84 H &> P <0.05,
»p<0.01,

AR LRI HEAT SR BE IR L 7 A = R IR Y 5
YA, SR AR P 87 1 B A R T 2 R OE A0
ABRTRE, JTAR R A ST K I, LR A B HL AT 1 R R
JE 0 B U T R Y bR AR A . ORI A T R
] 5 | R R 75 P B 4 FL I B, DA TR A S5 9 9
ATE R B, 5 808 U Ca® " B A A1 I 3, 51k
LRRLIR T RE AT . ASWFST R, As, O 5] L Sk 1A
UL T R I P R B mT 4 ) b o B, A6 O T R4
REL BT 7 2 b (58 v 52 1) 11 2, 25 BE 5 10, 410 K
BB N SRR I, TR T LRI T g L 42
APHEIR B R BT UE T A S ) O T A 2ok i
A O . Bel-2 G AR = I8 40 0 T R o
—RE PR, A BT R RO T
EH. IEFHAMIRET,Bel2 5 Bax A JE L 5

R, 2R T {55 U, Bax f# 8 T ok, I 5 HiAlh
PR 8 T B B R AR 1 5 L A 5 7 Pk L AR A
A ZR C ORI ALK Y, T Caspase 201K 2
NEo PRMG, — 3% 28 11 3R 35 L (A /Y & AR 5 08 45 0 1

I OC, L R A, 02 28 40 e U 2, be (B T v 40 1)
MAPH T TEARDFIE T, As, O, 5L 122 14 Bax
(2205 W 30, I HT 98 T2 3 H Bel2 A A FRIA
T F A, i Bel-2/Bax TR, FHEIR B W
M Bax %3k, 1R Bel-2/Bax, #] As, 0,51 JIF4H
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