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Therapeutic effects of Danshen Dropping Pills on hepatic fibrosis in rats induced
by dimethylnitrosamine
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Abstract: Objective To study the therapeutic effect of Danshen Dropping Pills on hepatic fibrosis in rats induced by
dimethylnitrosamine (DMN). Methods Except the control group, all groups were ip injected with DMN for 4 weeks to induce rat
liver fibrosis. After rat model established, the rats in Danshen Dropping Pills group were ig administrated with Danshen Dropping Pills
700, 350, and 175 mg/kg, the rats in positive group with Fuzheng Huayu Capsule (1 500 mg/kg), once daily for 4 weeks, and the rats in
control group and model group with distilled water. The activities of alanine transaminase (ALT), aspartate transferase (AST), and the
contents of total protein (TP), albumin (ALB), and total bilirubin in serum (TBIL) of rats were examined. Meanwhile, hyaluronic acid
(HA), procollagen III, collagen type IV, laminin (LN) level in serum, and the contents of protein and hydroxyproline (Hyp) were
determined. Then, the liver tissue structure and the degree of liver fibrosis and morphological changes of liver pathology were
observed by HE and Masson staining, respectively. Results Danshen Dropping Pills could significantly increase the contents of TP
and ALB, markedly inhibit the increasing of ALT, AST and TBIL in serum of rats with hepatic fibrosis, obviusly decrease the contents
of LN, collagen type IV and HA, and gradually lower the content of procollagen III. There were increase of the content of protein in
homogenized liver and could gradually lower Hyp content in liver homogenate test. Danshen Dropping Pills also could improve diffuse
liver cell degeneration, necrosis, inflammations in the liver histopathology, significantly inhibit collagen hyperplasia, and reduce the
degree of liver fibrosis by HE staining and Masson staining. Conclusion Danshen Dropping Pills can significantly improve the liver
function of rats, reduce the proliferation of liver tissue fibers, and have therapeutic effects on DMN-induced rat liver fibrosis.
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700 mg/kg 41, 4l 14 M. ig 4525 1 ud, ES 4
Jilo WPRAALL B ig [FARRRZETR/K . FRIEAIRI
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Table 1 Effect of Danshen Dropping Pills on survival numbers of hepatic fibrosis in rats induced by dimethylnitrosamine

s R I T S A 1

4151 FH/(mg-kg ™) R
1A 2 A 3/ 4 3
X — 10 10 10 10 10
Y — 14 13 12 12 11
FRIEA I 3 1 500 14 14 13 11 11
AT bl 175 14 14 13 12 11
350 14 14 13 13 11
700 14 14 13 9 8

3.2 ASEAAFAYEN KRR MmN
xR, BORgUATE. HFRERE T

B (P<<0.001) , JFIEREPRAR; SBIAA L,

FF3 1, 175 350 mg/kg 4 FIEAR I 38 41 44 5t

. FEH N (P<0.05. 0.01) , SIS
175+ 350 mg/kg A% T R AL BEARA — T
YER, RUAL 25 5P REARIR ORI TSR SE R 34
TR . 2RI 2,

F2 ASHAM_RETHIRFSTFENRRITIEREOME ( xts)

Table2 Effect of Danshen Dropping Pills on liver coefficient of hepatic fibrosis in rats induced by dimethylnitrosamine ( Xs)

205 FlE/ (mgkg ™) LY aN A F /g s /g JHF I 22 5/ (mgkg ™)
pagiel — 10 314459.0 9.101 +1.864 28.92+1.19
it — 11 143+27.5444 3688+ 1.113444 25.554+35.74
e IEAL PRI 5 1500 11 170+21.7"* 4.684+0.651" 27.5942.99
FHE 175 11 218+56.1% 6.610+2.640" 30.1749.79

350 11 191+41.9" 5.715+1.795™ 29.2844.09

700 8 159+27.1 4.27240.901 26.83+3.00

xRt A44P<0.001; SHIAIZLLE: "P<0.05 "P<0.01

A44p<0.001 vs control group; "P<0.05 "P<0.01 vs model group

33 ASHANFAHELKRILEELIERN
AL

Exf Al teig, BRI TP ALB 7K
SR A (P<<0.001), ALT. AST %A1 TBIL
ACEE ] BT (P<<0.01. 0.001); SEAIA Lz,

FFB A 175+ 350 mglkg 4RSS & L3 o
TP. ALB /K°F- (P<<0.01. 0.001), P&k ALT. AST
WG EAT TBIL 7KSF (P<<0.05. 0.01); FHIFFZi A,
A% 25 85 TH 2T 4L R BRI B 1 e A0 453477
FEEE. 2K 3.
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Table 3 Effect of Danshen Dropping Pills on serum biochemical indexes of hepatic fibrosis in rats induced by DMN ( X s)

Gail ﬁ[@: O ALT/(U-L™Y  AST/(ULY)  ALB/gL™) TP/(gL™")  TBIL/(umol-L™")
(mgkg ) A

o} 1 — 10 347439 15844264 323%13 56.8+3.1 2.5640.26

A — 11 126.5+45.4444 245841499 24.1+33444 479465444 156114102744

FRIEA IR 3 1500 11 80.34+27.0" 135.4+43.5" 282+2.4" 52.84+43 7.38+3.48"

FFS 175 11 77.7431.3% 143.54+50.8  30.1+£3.2% 56.947.0% 6.331+4.53%
350 11 82.3+21.7" 143.74£20.6*  29.7+3.7"% 57.24+7.2" 5.89+3.21%
700 8 82.9416.6" 14924275  26.1+3.8 475471 9.8043.67

XA A4P<0.01 A44P<0.001; SEEBANKE: P<0.05 #P<0.01 "P<0.001

A4p<0.01 A%4P<0.001 vs control group; " P<0.05 " P<0.01 " P<0.001 vs model group
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aSpapiGEi|
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TR JE K B (P<<0.01. 0.001), T F
JEKSERE N, SR LR, PSR
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0.001), %7 HA I §ij Jisg J5t KA — 52 1 B AR B 34,
LT 220 AL RE S BT 21 44k R B I R 3k

FESE. SR 4.
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Table 4 Effect of Danshen Dropping Pills on serum indicators of hepatic fibrosis in rats induced by DMN ( X s )

Rl ﬁ@il %U HA/ngmL™) LN/(ng'mL™") H@ﬁmﬁifﬁ/ v EJ&{?/
(mgkg ) (ngmL ) (ngmL )
pagidl — 10 0.622+0.079 2.18+0.83 0.680+0.142 1.140+0.323
LY — 11 0.895+0.23944  11.11+£8.0844 1.298+0.947 5.068+1.775444
FRIEAI IR F 1500 11 0.68210.106" 4.23+4.04" 1.117+0.219 1.864 & 1.044%#
FHZ A 175 11 0.609+0.131 6.77+6.49 0.715+0.149 2.062+1.923%
350 11 0.784+0.202 4.44+3 34" 0.825+0.169 1.908 +1.482%
700 8 0.803+0.102 42442 46" 1.086+0.343 2.291+0.943%
XA A4P<0.01 A44P<0.001; SEEBANKE: P<0.05 #P<0.01 "P<0.001

A4p<0.01 A%4P<0.001 vs control group; *P<0.05 " P<0.01 " P<0.001 vs model group

3.5

PS5 AU X BT A4 AL K R AT LR R B 20

Lt gl Lo, AR AT 440 Hyp & =W
W, EAEER RS> (P<0.001); S
ML, FF3M A 1750 350 mg/kg 41 5 & B AT

IR

i (P<<0.05. 0.001), XTHF4ZR

Hyp &AM EEESE, RUFHZH ALY
B R AT AT ALK R A SR A IR . 45 R

W 5.

£S5 AsEAM_RETMIRE ST L KRTAR Hyp REAMTM ( xx)

Table S Effect of Danshen Dropping Pills on Hyp and protein contents of hepatic fibrosis in rats induced by DMN ( X £ )

415 I/ (mg-kg ™) L/ Eiigg Hyp/(ug'g )
pagie — 10 187.6+9.1 111.6+14.9
FEAIZ] — 11 149.9418.4444 281.5+81.8444
PR E 1 500 11 183.3+6.2% 183.9452.0%
PFERA 175 11 179.5+27.6" 260.3+£94.3

350 11 185.24+17.8" 279.34+58.9

700 8 159.6+24.9 251.3+42.1

St AL L. 444 P<<0.001; SRR TP<<0.05 TP<<0.01 ™ P<0.001

A44p<0.001 vs control group; " P<0.05 " P<0.01  P<0.001 vs model group
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PR TR AT AR AT A S\ R, B
FLEHALIAT D PRk TR Al 2
TR IEM, BTG AN S R LT YE AR, T LT e 21

X

FIZWM 175 mgkg !

FIZ A 350 mgkg™!

ML e A 2T e B 73 BTN EEE TRk
BN, SRR Do T AR A K Bl i m]
AP IR AN R R L AR I, 40 AN T
FEREMIARE. IRPE. PR AR R AR, #523h

WIIE NPT AN )RR P O E/ NS 386 A o P2 AL
HA K R AR IE I B R R kA, 5
JH A7 44 g9 AR R B B ) o At A B I B A T
A (P<0.05. 0.01), FIIFFZSH AT KR LF
YeAb AT B T . B PR A S R A 1. 2
K 6,

et PRIEALHIRTE 1500 mg-kg ™

FFZ AL 700 mgkg ™!

B 1 ASiEAx_BRETHERSSHAHECKRFARRERSFHZN (HE £8)
Fig1 Effect of Danshen Dropping Pills on pathological morphology of liver tissue in rats with hepatic fibrosis (HE staining)

roy

FFZ AL 175 mgkg™

FFZ AL 350 mgkg !

L,

i

FRIF AR EE 1 500 mg-kg™

FFZAL 700 mgkg ™!

B2 AZiEhx ZRETHEERESHAHECKRFARBERSFLERNRME (Masson &)
Fig.2 Effect of Danshen Dropping Pills on pathological morphology of liver tissue in rats with hepatic fibrosis (Masson staining)
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Table 6 Effect of Danshen Dropping Pills on liver fibrosis of hepatic fibrosis in rats induced by DMN
] Almgke) DAL JHETYEAGTR B Pl
— + ++ 4+ ++++
st — 10 10 0 0 0 0 —
i — 11 0 0 0 7 4 0.000444
FRIEH I % 1500 11 0 0 3 8 0 0.009"
VAR 2L 175 11 0 1 3 6 1 0.023"
350 11 0 1 2 7 1 0.038"
700 8 0 0 1 6 1 0.156
S mati: A44P<0.001; SHBALE: *P<0.05 #P<0.01

A44p<0.001 vs control group; *P<0.05 " P<0.01vs model group
4 g
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PEWIAZ o WA DI B, AR R4 .
IRARLLERERE, /N rp S DRI [X S5 Ak (R 2T HE ) B
TSR, e ZAE TN SRR AT VB ATE A SO i
TS AAY, 430 f 45 JTP A A I A g B, v
BNV AR A VR ), MR 4 25T SO,
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U0 5 A 4 L A0 o 1 T G M s £ P PR R
FHU A 4t HF SRS A ISR IR, 3)
PIPET A6, Bl s, wEE RSN, B
1EG RS TR UM AT HEAG A S BAT IO, O Hoix
R )T 2H 2003 27 1R AR A AR S I 1)
TR, R BR S FUET 4R 25006 47 1 PAR
PRI, ARSI SR FH ST A 5K BRUIF 7 4
AR

JH-ETHEAAZ WA BT T R0 ) <A v 2 T B4 21
AL, (HPILRAT R REERI G, R AR A
W JLAE R AT A o S HAL LN TS A Jit
IV B Ji 2 e bl 4 Jf 0 5T CECMD AR 1) I 27
TR, HA W4 RANE R Ry 2 —, FE
H AR A0 5 B, A B2 AR b B, T T 44K
PR3, N B A sz gD, A HA
ISP ey, AT AR R O S T T YA R FE S
M2 ARG LN Oy e SR I g 7 R AR S M 4
Ky, AERE A 52T A B2 A0 A g 40 1 5 B
JHAF AL 2R LN 5 e DIRRESE N, 5l

BB JEE XYl TIRETIR R R
B P I 2R e PR 5 Bt O, LIRS 7K 5 T4 4
FEE 35, A S L AT AL IR B s TV B
JEUR S SR AR S5 R I By, 2 S I i B
WORIGTaPS, (LT 4EAb S R L ICHE 42 H #5103 4
P, Bn SRFEEDURIN LN e B3R, &
()1 T A R A e AT YA R, SRR AT 4
B EIbR G2 . [RIIN LN IV B 5 AT 220
(PP BE LT AL RR S S IE ARG . I B 2T 4 Ak DY I3
I 2R R 53 A A [FIRLA S A [ 000 T s B 7 i
FYALRT A R, FFA YR e B
RAF AR S A — 20k, DRI e A0 ot 375 21 41k
Fabr ] DL W AT 4T A O REE o SRR (A
o B Al AL A I DR T 4 () = 2285y, Hyp 2 IR
EEMEERS, L&A LA S Hyp, 7647
Ytk R, A2 Hyp Bl IR R K A2 4,
SV R 5 AR & R T 4EA L R R 4R bRl
FE2 R IRH FH 035 AR 2y, WA ROl
IKEEEFIRAEPE RS KRy B3 DTS
FNIERGHIMIRIRIA Y, SIS R AL E
LRy, BAPR. bua AR, Rt
JHAMRIME S, SEEH GRS B %
P98 BT TR J (1) B ffe, 4o P AL PR A PR A
TR A 15 A% P25 % Jy T 2 B4 P T,
ARSI A R TR, PP SRR T
FEARILIE LN IV SRS, 0PI HA T2 i
IR IE AR LR Hyp &5 — i I PR 3,
Masson G4 (055 # 24] 21 22 45 I AN W 7R FF S 30 AL RE
WHCE A AR, B SRR R, H 175,
350 mg/kg MR S5b, PESR I AT 4E
K BT DI Be IR GEAE R, P2 AL 175, 350
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FLRE B I S0 T A0 R A P IR AE B 58 A PR T R

gE LA, PFS AL IR 5 K
BUIFEF A AT B IR T ERT, R S 3 R s 4
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REs ASEIG F AT A IMIE PH 2 AR CCL SR
U T (A iP5 LR RS 2 ST
Y2 B R AR B L I S i R A
s PURASZIGHIETT oM T P20 A0 K RUH-£F 4
AR ITAE S R . F S A3t 7 vy 5 1 S 50 s
U [ o R I L5595 (14 T £ A 2 3 B L
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