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[ Abstract | Objective; To study the effect of Chinese traditional medicine (TCM) of cleaning heat,

cooling blood, disintoxication and removing blood stasis’ combined with stem cell transplantation in treating the rats
of acute liver failure, in order to to explore the effect on apoptosis of hepatocytes. Method: A total of 40 clean SD
rats were randomly divided into the blank group (5 rats) and the model group (35 rats). The acute liver failure
was induced by D-GalN (1.2 g-kg ') and LPS (5 wg-kg ') through intraperitoneal injection. At 12 hours after
modelling, the living rats were randomly divided into the model group, the Compound Glycyrrhizin Tablet group,
the Yinchen Siling granule group, the stem cell transplantation group and the combined treatment group (stem cell
transplantation combined with TCM ). The rats in the combined treatment group and the stem cell group were
injected with BMSCs through portal vein, and the rats in the other groups were injected with physiological saline.
The combined treatment group and the Yinchen Siling granule group were given by gavage twice a day with tradition
Chinese drugs named Yinchen Siling granule (1.5 g-kg '), the compound glycyrrhizin tablet group was given
compound glycyrrhizin tablet (7.5 mg-kg ') twice a day, and the rats in the other groups were provided with the
equal volume of physiological saline until the rats were killed. Rat blood samples and liver tissues were collected in
120 hours, and alanine aminotransferase ( ALT), aspartic aminotransferase ( AST), total bilirubin ( TIBL) were
determined to see whether liver function in each group was improved and the extent. The liver tissue pathological
changes were observed by HE staining, the apoptosis index was detected by TUNEL staining, protein expressions of
cysteine aspartate protease-3 ( Caspase-3) was determined by Western blot, and mRNA expressions of B-cell
lymphoma-2 (Becl-2) and Bel-2 associated X protein ( Bax) were detected by Real-time PCR. Result: Liver
function abnormality occurred in rats with acute hepatic failure. Compared with the model group, the positive
control group, the Chinese medicine group and the stem cell transplantation group, the combined treatment group
was statistically better, with decreases in AST, ALT and TBIL, hepatic inflammatory activity and apoptosis index
(P <0.05). Caspase-3 in each group, except for the blank group, was significantly increased, and the combined
treatment group was statistically superior to all of the other groups (P <0.05). mRNA expression of Bax in each
group was gradually decreased, while Bcl-2 mRNA increased, whereas Bax mRNA expression of the combined
group was statistically lower all the other groups, and Bel-2 mRNA was higher than the other groups (P <0.05).
Conclusion: The combined treatment of TCM of *cleaning heat, cooling blood, disintoxication and removing blood
stasis” and BMSCs transplantation alleviates liver dysfunction, protects liver tissues and inhibits the hepatic
apoptosis, and the mechanism may be related to down-regulation of the expression of Caspase-3 protein, and up-
regulation of the expression of Bcl-2 mRNA and down-regulation of the expression of Bax mRNA, with a better
effect than using either of them alone; and both are synergistic to the suppression of hepatic apoptosis.

[ Key words | acute liver failure ( ALF); Chinese traditional medicine of cleaning heat, disintoxication,

cooling blood and removing blood stasis; bone marrow mesenchymal stem cells (BMSCs) ; apoptosis
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O, PR, e T 4 T 02 ALE B G Y S R AR
2" T R R L T AR L — T
ALF #5875 ¥, BE A X5 & %8 ) 58 5T+ 40 ) ( bone
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il T AR D R ( Jir JHE 2 T AORL ) S AR 3R I PR N
T 208 RN ST 4 L St T 5 vl DL R R AR O
KT R MURE S50 o AR 80 FT 30 AF 9% & B0 AT 270
ORI 0 U PN 2 2R IUAE 00 ) R B AR A T A
Ji, 412 A0 R A X I BN £F 4 AL 2 B 2 )
PG VE L RSk ALF R RS 45 T 1
W U 2 S0k S 1A BMSCs RS AR HE AT IR YT, 38 2ok WL
WA RYT 5 B2l T T 40 BB 08 T 1 52 w5 AL
il , PR 43 BT o 25 75 T 20 M A% R 0 v e # 4l Bl &
hFEVER, o 2 T 40 M B 4B VR 9T ALF 42 fE 50
1 &
L1 20 R APk v v R B 40 5 i 4
H 200 ~220 g, f#REMEM: SPF 2 KR 5 2,3 BB LL
AT 100 ~120 g, It F 749 R B R R 27 3 ) 55 g
L, AR IES SCXK (J1])2013-0017 , 3 4 55 56 45 &
Vim R K2 W (0 B & B & hn i, 5
DWLIL20151022109,
1.2 299 )R IR 4R i (3 [E Gemini 24 A, it
2 A37F00H) ; L-DMEM #% 3% 3 ( 3% [E Hyclone 2\ A,
fit 5 AB10179384 ) ; fis Z #% (LPS) , D-24 J& > FL b
(D-GalN) (£ [ Sigma 2w, #it 5 7> % N
SLBK4615V ,SLBM3382V ) ; & Bk U %5 i ki ( 74 &g I
BER 27 B I v B B g o 1) == s OF S, R E R
PRBEF K& AT H SRS S RS Eh A4
B, )1 25 1 5 220070525, 4t 5 201508 ,20160412) ;
BT HER T R (H A K & IR & 25 4 X &4k, =
ZiEF J20130077 , 4t 5 16027 ) ; TUNEL 40 fifg )& =
i 357 & (72 E Roche 23 w], b5 11684817910 ;
— B0k B 2R R 4 S R B 1 -3 ( Caspase-3 ) 4114
(3£ E Abcam A, 4it5 GR247787-6) ; 4l FHifk
HRP 404k, B L3 & 1 (B-actin) (1 [E Bioss /22 H],
HEE 43 5k AD103357 , AG01133028) ; BCA & [ ik
JE iRt F £, DNA Marker ( 4 [ Solarbio 2 &), it
24551 20160214 ,20160118 ) 5 24 RNA 4l #2 i 71
& (@ Tiangen A ], it 5 N3021); SYBR Green
Realtime PCR Master Mix ( H A< Toyobo A &, it %
441900) ,
1.3 {42  Thermo991 1A% I vk 4 ( 35 [ P Hs 2
Al ) s SW-CJ B ¥ TAE & OB 22 B s B A R
v ) 3 TS100 7Y 5% 2 5] B & 5% ( H A Nikon 24
] ) ; Gel Doc XR 7 #%E I 471 5 Wi 1% & 48, 156-8003 7Y
e H HL Pk F8 ( 35 [E Bio-Bod 4\ &) ) ; Realplex2 %! PCR
¥4 (3E E Eppendorf 24 ] ) ; ND-1000 # £ 5 43
- 162 -

JEIEE it (€ [H NanoDrop 23 7] ) 5 AU680 B2 [
A=A BT AL (22 [E Beckman 2 7] ) .
2 FHiE
2.1 KBl BMSCs 708 alifb 5 F2 - R
A BEGEEL T 4 B SD K Bl BMSCs, I BE ik 4k,
KBl BMSCs, %5 ¥k X5 - 20 M 42230 80 % 4 1iff I i< 1 4%
AR A% 2 P3AXT 20 M AR G X Hi 0] 1 R 20 i o B
1.0 x10° A~/mL # FHFAHE
2.2 W AL B B 40 HUE T GE T SD R
WL BEPL A 6 Bl as A (5 H) R Bi2H (35
H),25 CHIEE T F% , iALHT 12 h B8 AR EE K
HIZH KR D-GalN 1.2 g-kg ™', LPS 5 ng-kg ',
RUCAHRR 12 h 28 [ T, 46 L ALF #17)
25 AT DUAE AR R A 3 R K M s 1 5, )5 45 T
5% GS Yok, 3 h Rt . HHUS 120 h, POERE A A7
T R, PR BEAIL 7 BRI AH 52 07 H R R 4 L B
Wk U 25 0K ZH T At RS AR 2 | B AR DU R ORI T
MMEAE L (5 PRIK & 2H) o 1506 4 4% IR 20 il i
5 x10°4~/kgfk 5 ) B 28 ] # bk 7 45 BMSCs &
(PRFRZY 1.2 mL) 1 ¥k, [A) B 45 3 B4 W 10 25 AUk 5 10
1.5 g-kg "HEW, 2 W/d; TAIMLAS HILL T L) BMSCs
TR KR S 1 K5 B IR DU 0K 2H 45 T D R I
ERL A 1.5 g-kg WEE 2 /A B H R
MG TETHERITAER 7.5 mg-kg " HEH, 2
W/d, 25 R S 25 B T g (24 B SE 8 5 ik
2p) R 2 T S S T E 5 R O kR R R A LR
B MR 3% BT S A AR B AT L s L
PR DU 25 BORLAH 2 5 HE RS IR T 4 4 T SF IR AR A
AR KT KR 5, R 28 2 T 4 AR A 20 45 T 4
AL KHEY, B2 120 h 545 KR
2.3 BRAMARECHAL IR T HUS 120 h, 87 6 5
1% 1P L (10 mL-kg ™) R, o0 162 52 58 12 I
o B B K, WCER 1 B B BT R R, ST B4R SO
HABRAS U A7 - [8] FR A 2H 2L 4% 1) 22 5 FH R [t
SERRAS, AT 93 AR-BH 2L (HE ) e €0 9 17 955 BH 41 2122 W
22 JFiEA T TUNEL B fe DLPEAS I 715 B, 5] st G 43
B AT SURCE R AR E T, - 80 CUKFEIRAF o
2.4 KGMFEAR MRS L, R A H BN AE AR S BT AL
MW KB W N & R A KB (alanine
aminotransferase, ALT ), K [] & & 8 & & ¥ ¥ [
(aspartate aminotransferase, AST ), & fIH £ & ( total
bilirubin , TIBL) 284k, .

R A 38 5 D) 3 3Kk B0 4T HE B 4,
BRI o3 S BEALEE 3 ARG HLEF ( x 400) , 2%
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W ARUBE T WL 2 2005 B AR Ak, AR 4l 2 2T R
RAETE S L, HA A S L Knodell #9245 i 3h
FEARBOT A T RO £

JH 20 e 9 G 0 37 e G U A R e, O
S IR T WL ST A 0 T Y B P A R B R - A
JHAZ S 0 B B €0 UKL, 400 A% BE T EE L 3 A ML
5,43 5135 100 A JHF- 200 B A > WL EF , LU T 40
S/ A B B X 1009 S 1530 0 T 4 Ay B Y 3
K, B 7= 48 20 ( Apoptosis index, Al)

K Western blot 3% £ il Caspase-3 & H f) %
KCBAC RO E A, EME R s S
EiREM 1 h, I A—#$1 Caspase-3(1:1000) ,4 C i
AL CH BEBE, —HiiE R (1:5 000) , ¥ )5 2 A, fe g
RN AERGRAE R Y T 252 . M Quantity One 5347
PAF AT AR, 5 Bractin 1 I 48 45 R HL#, T
A E

K98 2 & PCR ( Real-time PCR) 6 W i i
2041 Bel-2 mRNA, Bax mRNA #f % %2 ik /K S |, 4% 18
RNA il $2 3 500 & 90 W1 5 O % 42 AL RNA, §%
ReverTra Ace® qPCR RT Master Mix U B 5 ¥F 47
B3k, B cDNA, B cDNA 724 2 pL, e W& R K
20 WL, ¥ B8 4 4 .95 C WA % 30 5,95 C A8 1
55,55 C[ B 41k EL B2 (Bel2) ].56 °C [ Bel-2 H
3 X [ (Bax) JiB & 10 5,72 CHEf 15 5,40 45
¥, LA GAPDH fE 2 A S AR 5008 o #r o 519 B9 823t

JE MR GenBank 14 A 1 56 9 5 4], B3 & B2 h
A AR TR (L) BU AT FRA A S8, W3 1,

%1 Bcl-2,Bax,GAPDH Hj5| 41 5 %

Table 1 Primers of Bel-2,Bax, GAPDH
514 ¥ 51 R B JE /bp
Bel-2 %% AGGATTGTGGCCTTCTTTGA 120
Fiif CAGATGCCGGTTCAGGTACT
Bax i CAGGATCGAGCAGAGAGGAT 120
T GTCCAGTTCATCGCCAATTC
GAPDH i CCCCCAATGTATCCGTTGTG 118

Fiif TAGCCCAGGATGCCCTTTAGT

2.5 it ab 3 SR H SPSS 17.0 it 2z # kit
1 EIREARAL B R RER L v £s FOR TR R
JIR A TE 25 43 A 147 B IR 2 07 25 40 BT, R IR IE 25 43
A7 HEAT X B 4 Je R 7 2250 K1, P < 0.05 2 7
eI -0
3 £#R
3.1 XA KBIMIE AST, ALT, TBIL 7K - 1) 5% i
Hes A, TG 120 h AR R 4 K & 1 i
K B E AST, ALT, TBIL # 7+ &5 (P <0.05) , %%
T4 Mg AST, ALT, TBIL 41K, 5 A5 8 24 Lo 2=
SAEGIFE X (P <0.05) , 5HAb T W4 LK,
A VAYT LI E AST, ALT, TBIL /K F (%, 2 5 &
(P <0.05), W32,

K2 JBFWAI ALF KR MiF AST,ALT, TBIL /K ERI SN (x +s,n=5)
Table 2 Effect of each intervention on serum AST, ALT, TBIL in ALF rats(x +s,n=5)

21 51 Hf/mg-kg ™! AST/U-L ™! ALT/U-L7! TBIL/ pmol - L ™!
2= H - 51.52 +21.63 53.60 =16. 20 16. 44 +12.20
LR - 387.60 +43. 67" 190. 00 +29. 87" 89. 40 +20.95"
5 H R 7.5 233. 54 +30. 39% 114.80 +17. 03% 58.66 +19. 8932
P4 R U &5 R 3 x10° 182.56 +34.38% 109. 48 +24. 352 56.62 +16.30%
T 40 ML % A - 213. 48 +36.05% 121.92 +23.76% 62.48 +19. 167
BA 3 x10° 128. 18 +27.22% 78.40 £22.28%% 27.84 £17.73*Y

A A P <0.05; SR A P <0.05; 558 Jr H RIRAF 5 H U E WO AN B A B P <0.05 (%3 ~6 ) .

3.2 T UG 5 2N g B 4 2000 5% K BT IUE 98 O TR
SEIE TS 120 h, HE B @ a] WAL F) 25 3 41
R BT/ - 235 4 ¢ e, A58 780 A R BT A 2UAT UL R AR
PRFE ki 0 AT 40 MU IR T, T R A5 M 3K AL, IF /i
SER W REIR  JTE /N S5 A RSN 3 | I A R 5 2%
AL, AT W HEARE IR BT | 114 DX AT DL 2T 4 16 A KT 400 i
FEAR Y UV DR W A Pk A i IR A o R 3 40 i
N 2SR AS P, T UL T AR, 3 R S S R

R P R 0 % MORL2H T 40 i RS A 2 RS
LT /N 25K AT BT A2, ] LA AR AR I, RV TR
I P A Dl U 2 i 2 JEE R T, S5 B A A L
B4 T P4 R Bk A 4 RAE W] B8R (P <0.05),
W31,
3.3 FHUE & 4R B 4180 T4 Bk
TUNEL e (] L% 21 4570 28 & JHF ik 94 - 20 /i , i
THHA U H AR, ML AR 5 B, e i 3
- 163 -
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®3 BTHAX ALF XRAFEREE SN EEBHZM(x 25,0 =5)
Table 3 Effect of each intervention on activity of hepatitis in ALF

rats(x £s,n=5)

F4 FBFHAN ALF XRAFEABMBTHEBNZM (2 £5,n=5)

Table 4 Effect of each intervention on AI of liver in ALF rats

4151 #| 4 /mg-kg ™! S 98 1 3l B 46 A
2= H - 1.28 +0. 84
Y - 22.80 +0. 86"
25 R 7.5 20.50 +1.19%
A R 10 5 5L 3x10° 17.88 = 1. 54
T a0 e R A - 19. 60 +2. 34
iSEs 3x10° 16.52 + 1. 50%%

F
ALE B RALEH S CO R T H B R T 2 5 D. B BR DU XS WORLH S B T
MR ALL F A (B 2 ~ 6 [F)
1 EFFWMAX ALF X RFBEREXTHIM(HE, x200)
Fig.1 Effect of each intervention onliver of pathological changes in

ALF rats( HE, x200)

1 C UKL B E U8 T, 4% T0UZE T Ak 240 i O T A
TR TR R BE e . T3 120 h )5, s AL LR,
PEARLLH i T4 O Tt R (P <0.05) 5 SRLALAE
B, 5207 W RS AL L D R DU S MORL A L T 20 i AR A
2 R 2 A T AW RGBT 4

BURAR(P <0.05), WK 2,54,

.._:-..: :. -.‘. '- ">\_;), ® 4 ,‘ D\““ i ? t‘ :1:0 {
_,7.:,.- s v ae.0 e ] Aoy ra et Y F2w XY
'.:‘\ n.... A A 8 _1n.* s R ! .- .n.;,:
g fuw 2 e Faagh i Ryte R £y .

A
& Laee
e lq".»:" 'q:'
D
B2 #FHAN ALF KRAIFHAEE TR M (TUNEL, x400)
Fig. 2 Effect of each intervention on hepatic apoptosis of liver

tissue in ALF rats (TUNEL, x400)

3.4 KBTI KRENALE Caspase-3 T 1R KK

SR AETH120 h 5, 5a8 Al e AR R A

Je 45T P2 K R 24 Caspase-3 Rk ¥H &, Horp

B 4 18 B B3 (P < 0..05) 5527 H R R H 4L 14
- 164 -

(xxs,n=5)
20 5 # 4 /mg kg ™! AL/ %

2 H - 0.28 +0.13
A - 57.20 +13.39"
507 H B AT 7.5 41.20 £11.07%
B B 5 UL 3x10° 32.40 +8.57%
T 40 L A A - 36.40 +7.26%
BEA 3 x10° 22.00 £12.52%%

[ DU 25 Ok 2H T 4 B A8 A 4H 2 [B] Caspase-3 25 4 3
KKV TR EZESR MBS 4 Caspase-3 1Rk i
k(P <0.05), WK 3,%&5,

A B C D E F
3 ZFMAX ALF X RAFALR Caspase-3 | HRIZHE Kk

Fig. 3 Eeach intervention on protein expressions of Caspase-3 in

ALF rats

Caspase-3 32kDa

p-actin 43 kDa

x5 EFFHAXM ALF XRFHERTHE
EAKRFHIFM (2 £5,n=5)
Table 5

120 h Caspase-3 & A%k

Effect of each intervention on protein expressions of

Caspase-3 in ALF rats(x +s,n=5)

21 51 &/ mg kg~ ! Caspase-3/B-actin
2 - 0.54 £0. 04
LAY - 1.23 £0. 12"
507 H B R AT 7.5 0.97 0. 08>
B [k 0 %5 Ok 3x10° 0.93 +0.10%
T 2 Hf B AL - 0.90 +0.02%
A 3 x10° 0.69 +0. 04>

3.5 KT W4l xR EF4 4 Bel-2, Bax mRNA 3£
KMEZ I TR 120 b, £ 4K BUF 440 Bel-2,
Bax mRNA F kK P2 A3 & (P <0.05) , 5
RERIZH A, & 0 H AR AL B R U Uk A L
Y ST 4 B B 4 41 Bel-2 mRNA 323k 48 25 0 i,
Bax mRNA AW B FEAR(P <0.05) , H B4 2H AL

R, 5HAM T WA EER gt R
(P<0.05), L% 6,
4 it

JTF A0 B U8 T 2 A A T A5 o D DR SO 4 1 114
TR A D I R L B G EE , ALF 3 20 B 7
Oy IR U 240 i L o ) PN BE T, O TR A 3R
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F6 FTHAS ALF X RAFAL Bcl-2 mRNA,Bax mRNA RikH
F0(2744Y) (v £5,n=5)
Table 6 Effect of each intervention on expressions Bcl-2 and Bax

mRNA in ALF rats(2 "22%) (x £5,n=5)

251 )}E{{K{g Bel-2 Bax
/gL

= - 1.01 £0. 14 1.01 £0.21
T - 1.54 0. 05" 7.03 £1.08"
HhHE R AT 1.5 2.31 £0.23% 5.22 £0.55%
/IR T A 300 3.58 £0.19% 3.73 £0.55%
T2 fu B A - 3.56 0. 15% 5.02 £0.36%
WA 300 4.97 £0.20%% 1.81 +0.52%%

SN DI RE AR B RE J1 , 5 BUI D B8 K 0 9 T Al
51 5 — A" L5 5 A, He b I8 T 40 o4 1
BOAR R ALF [ SR 2 — 2

JIF A 0R T BT A PR 2R AR, — L
BT 32 (A 5 ) 40 MO AP DR R A, — o Lok AR A
SO T EEAL A AR M N A, O e R LAWE— R g A
ke A2zl i Caspase Z MK 8 1 M 4F 57 1 2L A —
BIRY T AP, Hp Caspase-3 & H MG
JRRERS S 1E DNA f5 £ 16 52 B A, I I A% 1R 4 V)
Til , 4TI 35 200 M O T, R 2 e O TR A S 1 3 Y
A R TR A EEMATH O Bel2 3
DRG0 S VA 4 A L A T B B SR 2 —, Hevh
Bel-2 fig410 il 40 i U8 7=, Bax AE 0% 2 F 40 i 94 7=, fib
71308 3 T ok ) 988 s 2 e D — R A o R A O s,
o MG T PR A A SR I Y

ALF W BE 731 |- 2 J@ SIE, Al U ) 2 ek B
BTG, AR AR A T D BILARR R R
PR B T BORS ML BEL 2%, PRGBS L1, 5 OT D RE AT 52
JEAR T, 2 5 A IR 2 A 2 U AR U b
PLURF RLE5 5 KA I PR 30 AR 2, 1 i 2 itk
T AR BRIA kb o5 A T B DRI E R B
SRR 2 B e P9 AR B R D 2 BORE (T 2
KL A AIRIEAGR T, AT L BR e T oA B 2R
L P 3, B R AT L H Sk 570 BUIA UBUILAR ST
P IARZS 395 A5 AR o 42 07 6 1 AT R 4405 A
fifp B UL AR A AL I S D o I S W S R
B P2 T AOURE AT A3 o 03 2 R TR 40 1) PN 3 R
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