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Effect of Hepatic Fibrinolysis Granules combined with Fufang Biejia
Ruangan Tablets on apoptosis and endoplasmic reticulum related
factor expressions in rat hepatic fibrosis model*

Jun-hua Zhong, Yong Yuan, Fei-fei Song, Shi-zhong Yang, Dan Lin
(Department od Traditional Chinese Medicine, the Affiliated Hospital of Hainan Medical College,
Haikou, Hainan 570102, China)

Abstract: Objective To investigate the effects of Hepatic Fibrinolysis Granules combined with Fufang Biejia
Ruangan Tablets on cell apoptosis and endoplasmic reticulum (ER) related factor expressions in rat hepatic fibrosis
model. Methods A total of 48 male SD rats of clean grade were randomly divided into normal control group, model
control group, Biejia Ruangan Tablets group and Hepatic Fibrinolysis Granules group with 12 rats in each group. The
hepatic fibrosis models were copied in all the groups except the normal control group. After the model was made for 3
weeks, the rats were given medicines at the same time. In the normal control group and the model control group the
rats were given intragastric administration of 1.5 ml/kg normal saline, once a day. In the Fufang Biejia Ruangan
Tablets group the rats were given 33.3% Fufang Biejia Ruangan Tablets solution 1.5 ml/kg for gavage, once a day. In
the Hepatic Fibrinolysis Granules group the rats were given 33.3% Hepatic Fibrinolysis solution 1.5 ml/kg for gavage,
once a day. The medication continued for 6 weeks. In the 3rd, 6th and 9th week of the experiment, the liver pathology
was observed, the number of apoptosis cells and the levels of hepatic fibrosis indexes and ER-related indexes were
detected in all the groups. Results Compared with other groups, the fibrosis grade score significantly decreased (P <
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0.05); the number of apoptotic hepatocytes was significantly reduced (P < 0.05); the levels of hyaluronic acid,
laminin, serum type Il procollagen and type 1V collagen were decreased significantly (P < 0.05); CHOP and ATF6
expression levels also decreased significantly (P < 0.05) in the Hepatic Fibrinolysis Granules group. Conclusions
Hepatic Fibrinolysis Granules decrease the number of apoptosis cells and hepatic fibrosis level in rats with hepatic
fibrosis. They are better than Biejia Ruangan Tablets in improvement of the pathological changes of liver and
adjustment of endoplasmic reticulum related indicators, therefore have clinical significance.

Keywords: Hepatic Fibrinolysis Granules; Biejia Ruangan Tablets ; rat model of hepatic fibrosis; cell apoptosis;
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1 #MHEERE

1.1 ##

BRI R ,0.5 9/ A (3it5: 20130511, N
St i By B Oy A7 BRA W] ), 27 5 Johr (5
O =L A S, KB EA R
Bt i = e i 3R S B2 0L ), D S (L1 R AR Rt
FABRATD), B (B ak Sl A BR A ] D

TR ESIYFARSG (L ER2E AR
AT AL GH LB R R T IS AR AR,
LVEMS5 332 5 FiL - i 7355 (Quantum f 1 FF224Y
PR R R, Stratos AR BEOHL (FRER K

HRBHE ), 4 A sh A4k AT A (VL9548 1= 24 3 4y 51
YL H ), ORI (A6 5 AR B B A R
AEACRHIF &R Tt ), WD-9413B H BRI L4 /3 5
(i BT A BRA R .

K ELE B B2 (HA)ELISA Kkit( il 2= 4= 4
BHEARA D), ZFEE A (LN) Elisa kit(F 53§
BLEG A PR A R WD, KR AL R (PCT)
ELISA {5 & ( LIV MR A BR AR, KR
VAU I (Col IV )ELISA 3857 & ( L1 4 F A= Rl 4
BT, WM T - JEA B R S AR IC
(TUNEL) (b 5tk R R R & R A BRA A .

1.2 FHik

121 F¥ahin s o RFAME R H N SD
KER 48 H, BRis Sk 7 Fi , 1454 (200 + 20)g, 43K
THEBERAY TEAERAR, FrHES:
RAWMX-90011, Ff#L43 R iE %t HEZH | AN IR
4 B 7O B S P R e 4, A A 12
Ho 3mSR, R E AR FIROK o R R R iR
F% 1 EE RN REE, S At E R oK, S0 S R 4
FFTE 25°C,

1.2.2  FFF AR SRE BRIE BxF RALAh , Hidy
3 ZH A R T 1% S ME SD R R EATAR LA il . AT
40%CCL4 RLIMIE W L TSRS, J UGN
0.5 ml/kg, VLG #4518 0.3 mi/kg 15,3 W / &, %
L2 6 6.

1.23 #hauil &R R MR E 5 BT R
RS O AR, B 5 TC R 2R IR TR A IR A ik
h 33.3% B 7 T i s K AR s ik
TCRZEIR/KIRA WA R BE Ry 33.3% 1) J-41 15 ik
VST TR A AL 1 3 JEl 45 4K BRI 25 24, 1E %
Xof B 2H 55 B AL 6 BRZH R BRL 45 T 2B B R /K 1.5 mizkg
W LR BT E W R 145 T 33.3% K )i
HHERF R 1.5 miikg I E 1 WKk /d; HFEF S
K20 257 33.3% 1 ¥ WURL A e 1.5 mi/kg #EH L1
WId, LS FIZE 6 .
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TR IR 3.6.9 B EIG—IK4 252 h
J5 B FEHLBEE 4 HEAT A IC SRR
1.3.1 AFMEsmEE s KRB sh Bk AL 78 , B
JFZE M, 14320 3 mm x 1 mm x 1 mm K/, JH 10%
VA TR 1, A 3]l L 2R 4T HE e s
I XRER SAE SN e 2T 2 20 2388 A S AR A A B
VLT AERSLEFRE A2 M 0 ~ 4 90,0 e 4iqb; 1 9k
LA A N SR PRI K sl A AT A X R
DX 3k, 3 R [ /N A SR R ] 5 2 SR AT AE 5 45 4 21
AR AT /N 213 1 1 AT HHIRI AR A 5 3 SR £F
Yo ARl 2 AR A/ NI 2 03k v SR R L 4
PR LRSS RN B AN, JFATEZ AL TR
PEREA: E BN, 5 3 A IR AR R . 5300k
0.1.2.3.4 4%,
132 zmiaAegdenl R TdT A SRNE IR
A I fe 11 2R S b ( TUNELL ) 3 A6 1000 4% 26 K BT 40 i
PHTNEO, 43 SRR AR BT A A S0 T 4t
1.33 JFerspeaair  BORRUE Eshfkiin, 8
T, SR PSS M g5 3 A vk A T i 7 2 W T PR
(hyaluronic acid,HA) . JZ%5% & H (laminin, LN ) | 1l
RUHTRE R (PCID) LA K IV B (CIV ) 7K
1.3.4 WM RLgAR X I AReg A BT B
#1147 ATF6 Fll CHOP figl 4k i .
1.4 SitFEFE

K SPSS19.0 Gei AT 85 oA , 8k
I LIS R + FRfE 25 (X £ 5) Fo, [H]— I ] 5 A TRl 40
(B B et AT 7 25500, R R LSD-t K56 47 4 18] L
B O ¢ RS X AN [R]B B) A5 P[] — 21 2 (] 25
SEAT5HT. P<0.05 AZEFHAS I FE Y.

2 R

2.1 HHEEREETFSILE

TEAHIE FHZGI T N 4 2 (B 22 R BA SR
X (P<0.05), 5 W Oy 20 (1=-3.629, P=0.011)
HFETvs ok o BB 2H (1 =-6.382, P=0.001 ) F £ 4
RS IE A, JF LA PR 4UIs T8 7
W R R 4H (1 =-3.416,P=0.014), % S A G 1
= EJTEEPR 4 (F=8.134, P=0.020) JIF£F
Wk 40 (F =26.148, P =0.001 ) i £T 24 38 11 75 3743
MZjiE 3~ 9 AR TGS, ZREARIFEEY;
SRS A I, BBk £ 4 A
R TR, 25 HA 1228 L (P<0.05), I
1.
22 FFRATHRRIEELR

JHF£F i ok 2 AR IR T8 P AR T2 s O
4, FEAH R 2 B (R P, 52 07 6 PR RO LRI 4R
B2l 2 8] 22 S e g it 22 B X (P=0.189) , (HEA]S
AU BB 2H (P =0.000 ) A1 1 5 XF B £ ( P =0.000) 2
2R EA G FE L BT H(F=1.282,
P=0.344) JF£F %5 Bk 41 (F =4.021, P =0.078) I fiF
W25 3~ 9 AR T EEH HEFAHAS5
TR G 58 DT W O 4l HU A, 27 5 R 4L 1)
JFIRT-BUBR A5 3 ARG 24 LM =1.703, P =
0.078), 7t 6 F1 9 H¥ A Gt & L (1=2.496 Fl
3.992, P=0.047 #10.007), W.5% 2 FIlKl 1,
2.3 BB S 2R

A2 7 8 AR R 2R 4 I S0k 4H A K BRI T
HA & R FRRIXT IR, 5 2200 R X P2
LA B AE AN R 2 [ N 22 R B i T2
Mo BT ¢ KIS A BN B AT I R B D R A
Mzl b 25 e seit2em L (B Oy 24

F1 SEXRAFEGERETFNER (n=4,57.x25)

4151 3JA 6 JA 9 JA FAH P1H
IEE X IR 2 1.20+0.13 1.34 +0.14 1.19+0.18 - -
FREHIXT HE 2 28.02+3.19 28.02 +3.19 28.02+3.19 - -
W ik 6| 21.05 +2.14Y 16.93 + 2.00V 14.28 + 1,54V 8.134 0.020
JHET i WOk 2H 16.14 + 1,92V 10.08 + 1.02v? 8.38 + 1.00V? 26.148 0.001
F{H 97.736 99.961 114.301

PE 0.000 0.000 0.000

1) SHIRI IR 2 A, P<0.05;2) 552 J5 4K R 20 He s, P<0.05
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®2 HEHXBAATHBHREELE (n=4,xx5)

TEH X AR 1.37+0.16 1.33+0.16 1.35+0.15 - -
PRI R4 7.08 +0.70 7.14+0.76 7.11+0.74 - -
BRI 4.10 + 0.44Y 3.74 + 0.43Y 3.56 + 0.39Y 1.282 0.344
LT URLZH 3.52 +0.52Y 3.04 + 0.36" 2.59 + 0.29V? 4,021 0.078
F{E 67.956 77.747 91.248
P{d 0.000 0.000 0.000

T2 1) SRR IR LU, P<0.0552)- 55 Jy P R 4 Lk, P<0.05

6 J#
RO A

e

6 4 9
IR XeF R 2]

3JH 6 J
ARz v e

B 1 SFHEKXRFAREATER (x200)

vs IEH X REZE , P=0.054 ; FF£F ¥ ki vs 1F %) IR
21, P =0.727; & )7 ¥ WK R 4l vs I 21 i ki 4
P=0.263). Jy 22453 Hr iR 5 O 41 (1 =8.268,
P=0.019) AT £F ¥ ki 20 ( F=6.572, P=0.031) it K
BLHA SEEMZE 3~ 9 R TG, 25 0
Gt e WL 3,

A2 7 8 WK R 2R i SR 4 A K BRI T
LN 55 i Fifl 275 245 1) B 385 g s G i o e AT &
LT RRIXS IR . Jr 20T BRTEL 2 3 F1 6
Jo 32 T 28 S5 AR B2 v KRR LN B 0 L 22
SIS FE X (P=0.086 1 0.172), Mi7E4 25 9

JJE R BRI LN &t SEAI RA thi, ZRA
GiitsE L (P=0.000), J525rtrah LRI E Ik
a5 20 rb R BRI LN 2 F2 I 4 2 B ) 338 i H
R TG T E L (F =0.077, P =0.927) , T 25 % Wi
Rl LN A 22 RG24 X (F=0.014, P=
0.986). W34,

A2 7 W AR R 2H R EE £ i B0k 4H KRR i T
PC Il & 5745 45 245 B[R] h R TR 20, AN [R5 57
BFfEF 2N Z B 22 g2 X, 1 B A ARl
[ A By PCl &2 R LRIt E X (F=
0.354 1 0.417,P=0.716 1 0.677). WL 5.

*®3 BHXRMEHA GEEMEE (n=4, no/l,x+s)

NEop:Eil 314.86 + 41.26 245,63 + 30.82 325.46 + 33.48 - -
RN R ZH 369.83 +41.29 415.38 + 42.77 480.93 + 50.92 - -
ST Ol 257.39 + 34,78 316.39 + 34.76° 377.92 + 39.19° 8.268 0.019
JHF R 235.09 + 27.83 271.34 + 24.021 319.80 + 33.50° 6.572 0.031
FAH 8.158 14.692 10.500

PE 0.008 0.001 0.004

W SRR IR 2 R, P<0.05
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F4 FAARME LN SE2ETHEEE (n=4, pgll,xxs)

4151 3JA 6 JA 9 JA FAH P1H
Xcpapistl 25.29 +3.49 23.29 + 3.09 25.28 +2.97 - -
FREHIXT HE 2 33.29+3.45 32.87 £ 3.52 43.28 + 4.87 - -
W ik 6| 28.19 + 2.90° 28.94 +3.10 29.11+3.18Y 0.077 0.927
JHET i ORL2H 26.17 +2.89° 25.83 + 3.10° 26.19 + 2.97Y 0.014 0.986
Fig 3.770 4977 16.337

PiE 0.059 0.031 0.001

T ST IR s, P<0.05
x5 FBHAKXRMEPCIIE2TWHEILE (n=4, pgll,xxs)

233 3JA 6 A 9 Ji F{H PlH
ooyt 37.29+4.02 37.29+4.15 39.29 + 4.07 - -
FREHIXT R 2 43.29 + 4.63 43.29 + 4.59 43.29+5.19 - -
BRI 41.20 + 4.59 38.29 +4.01 40.38 + 4.49 0.354 0.716
JHET i WOk 2H 38.19 +4.18 39.01+4.11 41.19 +4.19 0.417 0.677
Fig 1.202 1.176 0.423

P{E 0.369 0.378 0.742

2 77 AR R A RN o 28 K RS CIV
FEAN )25 251 ) B SR TSR FRAR , 5 25537 ik
ARREFRAS 3 A T PO L S R R 25 R TE
eiteE i L (P=0.100) , {H &1 i ks 41 5 4 AU Xt
M A 2 R A S 2 X (P=0.0018)., }%5% 6~9
G X A SRR L2 S A Gt (6
Jil : 5207 W T R R 21 vs SR B2, P =0.019; JIF£F
T URLZH vt RN IR ZH , P=0.0019;9 & . & )7k
R vs RN IR ZH , P=0.0055; ATLF i MikizH vs
FEARGIEZH , P=0.0006) ., 42 758 H 5 7 2 A2
ToRr 2l LR AE A B R BN 22 A St B (B
J7 B W AR R 21 vs 21 %5 UKL 4 : Py =0.0066 5
Py i =0.027; Py jy =0.034) . 52 77 6 W 3 e MU 21 45
Uk ZH I BRI CIV 5 5 B 2 25 245 o) [) 184 g 222 20
FEEREH (R T B R 4 F=2.189, P=0.193; iF£F

®6 HAKXRMECIVAETLLLE

EWRIZH F=0.813,P=0.487), 2SS ¥E X,
L 6,
2.4 NN R AR X IEAREL R

BT LR OB 4 B CHOP,
ATF6 B [ 2 3k 7K -1 45 45 24 5[] P B4 A5 70
WA, SR E THNERAS T 2R L (F=
126.545.124.792 F1 142.968, 1 P=0.000)., Hz4/5
3~9 X 2 FpEE AR TR, ERBAZIH R
X (CHOP: & )5 4K F- 20 P =0.046; IT£F 15 ki 20
P=0.036; ATF6:% J5 W % 2 P=0.000; IF£F %%
WURLZH P=0.001); 54 J7 ¥ W 3 A b, IFr i
TWkiZH ) CHOP ATF6 Rk %, ZRHEAS
1125 L (CHOP: & J7 ¥ Wk Fr 4 P=0.000, 27 %
WikiZl P=0.000;ATF6: & J7% 4k 4 P=0.000;
FFET v BokizH P=0.000), W3 7 F1ldl 2.3,

(n=4,u/lL,x+5s)

265 3 )4 6 A 9 JH FAi P{E
Xcpapistl 5.02 + 3.49 5.12 + 3.09 5.06 + 0.57 - -
PRI RE 4T 11.43 £1.37 12.09 + 1.72 12.08 + 1.57 - -
BT R 9.79+0.99 8.94 + 1.00" 8.11+0.96" 2.189 0.193
JHET i WORL2H 7.23+0.78"? 7.10 +0.78"? 6.50 + 0.68Y 0.813 0.487
Fig 6.111 7.46 26.390

P 0.018 0.11 0.000

1) SR IR L A, P<0.05;2) 552 J7 8 4K 21 L, P <0.05
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K7 HEAKXKRIFEE CHOP #1 ATF6 EHFIALEE (n=4,x+5)

Naopi:Eil 2.54 +0.27 2.57+0.28 2.69+0.28 3.10+0.37 3.19+0.37 3.35+0.39
PRI RE 4L 56.39 + 6.02 59.02 + 6.76 58.14 + 6.73 77.29 +12.39 78.29 + 11,58 75.39 + 7.64
ST Ol 28.11 +3.79Y 23.74 +3.43Y 19.39 +2.39Y 36.02 + 3.93Y 31.29 +3.61Y 25.38 = 2,67V
LT R 2H 12.17 + 1.36Y? 11.07 + 1.36Y? 8.68 + 1,02V 23.49 + 2,59V 15.49 + 1.63? 13.29 + 2.44"2
FAE 126.545 124.792 142.968 66.884 86.601 171.463
PiE 0.000 0.000 0.000 0.000 0.000 0.000

JFET i ok 41
HAk2 x 200)

TEH X A

PR A iR ikl
3 BEKRBRIFHEATF6 EERIE  (FEHLULE x 200)

3 itie SR AR AN A P T2 2

o ) ‘ L BN RE L SR 9 520, R R AP 4

IPETAE b 2 i P RRRERTRSIAFBRACARNG gy ooyt JaiohF2F e 2y pmmeiricn i

PERERR  SRATARR A AN BT ISR T KA, BTSEE T T R0 T T 4

SR, TRFIEDS I REMERS, RS TSR s B ROZE AR R e LIS 25
<11 -
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PR, A RE T I RO, 4 1 P VR IRCR . WS
R, FEPUITE AL VR AL B 2 05 2 )=
W ZEVERPERID, BT BUR R 25 4L b P2
HATIE MLl AR R BAE L AR s, S
W AR s DR I Ak, iR 4 45 7 LA
LB A A B IO B P A AU R K i 2k,
TN S XA AR AT P R B, R
RENS I TP T AR AL R B . =L REAE 1 E i I 1Ak
i, WEIE R ®, =B B SR MG 30 , Piad AL
A LR 4RI B A 2 . A RIS R TFET i
KGR LB 2 BT - 4R AL 2T a0 T HA
LR P 1B PR RS Z D o e A
I R RS 1 BRI TS TP W IR . 2R
IR, e PR PR A R DT A S 2T 2 Ak 1
FHE, ASBIE SR LT U 55 52 07 6 O R ik AT
XF LG ARTE B IRT T T HEAL Y 7R K 258
TEMERTFE hsh s 2 CH 2, SD Rl TA K
P, BEFPERRSF , HAURRE 138 , 1R MR R4, X1
PR IBZ A R BRI AR I A A TR

AL TR NSRBI A . B L
S PRSI, R THUR A LA gt IR
(RIZAR L , REAE XTHTA AR BEAA LA B Sk 240 M, 208 i oy
AHLIASZAG o JFPIE AR AE B S A28 08 T HAT AR G
P, AT RETE A HE DA O sl AL 55 2 ik At K A
o FTFARMIIE TR TR i AR B AR, 2 A0 B 1
SEAAE AL, 75 40 A T A D R s A
2k il TR R Y LU i R AR B R PR
IEH R AR A TR PO . BB T4 A £
B SN, DI ORGP TE 5 A, AL TE 5 53-8 B 200
e A ) DR RE A6 99T 77 2o O T R T
IR A T AN A A T I e DA OS2 i
T TR A7 6 P AIEA 0 L R I B SRR 1Y
BURBITE /R TFET AL JRFEPEIT 58 LA A B e
PEIT 9 S PRSI 2t BRI IR T, 5
i S5 P E D RE , 5 A 17 1B, ABFTE B,
ST ROR LA EL ST 3 JORE 4L 1) £ 2 A 7
VRO TR, RS T £T i UK a6 A9 T 47 4 AL K B
JE A TR A AR T O 3, R AR ITPINE Fr)
i

TP AT B AT IITET 4 Tk, NILAT
£ 4 UE WL 4L R A Tk br, B

RAE NG B A S A AEALFE EE VR o 3 PCTTKE 5
JHFEF A A 28 A R R O, 7 AR LT R g, XoF
P JH R £ AL 8 S B2 W L K P AT I TR 12 B
WrEY, CIVS 5 R ARA A, 2 B ) P27 4
A, 20 2 A AR IR AL, W 200 R R, BE M
R HEPR T, R4l CIV AT, R £ 24k
I R U R R, LN SR — S 5 A 4 s i 5
RS AR S S5 F BR 1, Al A RO 2T At e
Bifi 5 1T 21 4k A 3 Ak ok I A 28 3 B 480 e bk th o hn
T, LN 7K, HA & —F b 8] BT 45 B 2
NN ARt DL R A B2 A0 R B ) IR Ak D
J R AR BBURRFE b , Bt 25 21 AL AS T, HA 7K
Bifi 2 34 g, A AR IR B e . A9 R, B H
R AL, FFEFs oh 41 B R LN I
PCIIL . M3 CIVEAR , ik S 21 i Ao B AT TF4F 4 35
ISR 5 e RO R Wl 2, WD I I D, 41 2
Ak LA S LT A 20 M ) G TE 3 24 AR I 4 M1 42
NI e

PN % k9 (endoplasmic reticulum, ER)VE [ T E.4%
Y, A SR N TS s A S A P S T
A V5 B AR S AL S A A s S H At Bl 2k
B A SN B 3T B, BE A VAT A N SR
EHEMIEEE . ARG B RS AR T
PG TENR D T AR VRIS R 98 o 2 55
P95 1 A L 55 PN 5T I )3z 3% (endoplasmic reticu-
lum stress, ERS)i75 A& my 47 5HA A O, ERS )
RAEFEMRT ER INTIReRERS, B3 H e s+
Fa 25 AT, BELAS-E F B N- AHSC AL Ab A/ T, 27
HEFRIR, A RIS 5 40 6L 3405 | P 5T )
Js B AT B B TR RRER . 9 A AT R, P )
VT CHOP 5tk 8 42 P #I A4S &, finik TRB3
IR, S T HAHH G . TRB3 X%} CHOP A
AIVHIER, e U B EH .. AT s, KR
JHEF 4 A 2k A v P4 JBe R 7 930RH O 43 F- CHOP LA
ATF6 R ILK TR, S 5FAgen) 24 L.
AR R, SERERAMIL, HEE PR
CHOP \ATF6 &5 13835 TR, TR SE T UKL AR
PN B XS ORE A A A2 T B O v i 2%, Rt
FALVERT, I FF£F 4l i) 2 A K e o

PRI, AT A JHEF SO B AR 2 4 AL K SR 2
MR TR . ALK, B 7 O A i
= Res oG T I B Ak , YT P 5 I g SO DG F
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b, X RA R S8 o TR T — B R A S
BoAT RS T IR AR, AR SRR &5
At — k.

& £ X #:
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