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[ Abstract | Objective: To explore the effect of Phyllodii Pulchelli Radix on carbon tetrachloride CCl,-

induced hepatic fibrosis of cynomolgus monkeys and the underling mechanism. Method; The 30 male cynomolgus
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monkeys were randomly divided into 5 groups, namely normal group, model group, colchicine group (0.08

Phyllodii Pulchelli Radix high and low dose groups (4.0, 2.4 g-kg™'), with 6 monkeys in each

mg-kg ™),
group. Except the monkeys in normal group, CCIl,-induced hepatic fibrosis models were established by
intragastrical administration of 40% carbon tetrachloride ( CCI,) olive oil mixture at dose of 1.6 mL-kg 'in other
animals, 2 times a week. From week 4, intragastrical administration was given for 12 weeks in various treatment
groups. They were weighed every 4 weeks, and blood was taken to detect liver function. The levels of hyaluronic

acid ( HA ), laminin (LN),
(TIMP-1) in serum were detected by using ELISA. At week 8 and week 16, livers of all animals were detected by

metal matrix proteinase-1 ( MMP-1) and tissue inhibitor of metalloproteinase-1

B ultrasound, then aspiration biopsy was conducted under B ultrasound. Hematoxylin-eosin ( HE) staining and
Van-Gienson staining were conducted on the aspiration biopsy samples, and transforming growth factor-8, (TGF-
B,) and smooth muscle actin-a (@-SMA) in liver were also detected in the samples by Western blot. Result:.
After administration of CCl,for 8 weeks, the levels of alanine amino transferase ( ALT) , aspartate amino transferase

(AST), total bilirubin ( TBIL) , alkaline phosphatase ( ALP),
group, colchicines group, and Phyllodii Pulchelli Radix high and low dose groups as compared with control group

HA and LN in serum were increased in model

and before modeling before, while total protein (TP) and albumin ( ALB) in serum were decreased significantly
(P<0.05, P<0.01). After modeling for 12 weeks, TIMP-1 was increased significantly in model group and all
treatment groups as compared with the normal group (P <0.05). After modeling for 16 weeks, the strong echo was
enhanced in liver of model group in detecting by B ultrosound, and HE staining showed hepatocyte necrosis and
fibroblast proliferation; Van-Gieson staining showed that the content of collagen fiber was increased, and the
expression levels of TGF-B, and «-SMA in liver were increased significantly in model group (P <0.05). After
administration of colchicines or Phyllodii Pulchelli Radix for 8 weeks, the levels of AST, ALT, TBIL, ALP and HA
in serum were decreased significantly in colchicines group and high dose Phyllodii Pulchelli Radix group as
compared with model group, while the level of TP was increased differently (P < 0.05, P <0.01). After
administration of colchicines or Phyllodii Pulchelli Radix for 12 weeks, the levels of LN and TIMP-1 were decreased
significantly in colchicines group and high dose Phyllodii Pulchelli Radix group (P <0.05) , while the level of ALB
was increased (P <0.05). The results from B ultrasound and pathological examination showed that the fibrosis in
liver was relieved in colchicines group and high dose Phyllodii Pulchelli Radix group, and the levels of TGF-8, and
a-SMA in liver were also decreased (P <0.05). Conclusion: Administration of Phyllodii Pulchelli Radix at dose
of 4.0 g-kg 'showed significant efficacy for liver fibrosis of cynomolgus monkeys, could obviously improve the liver
function and reduce the degree of fibrosis. The underlying mechanism may be correlated with reduction of liver cell
damage and prevention of collagen fiber formation.
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2.3 gGuiterbd FEERSIRM v £ Ko, L
SPSS 17. 0 Ge it 8K A 4 i 47 e 1 2% 40 B, 4% 4 16 [
T[] 2 AS () s A ) M L R O 2240 T, LA P <
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Table 1 Effect of Phyllodii Pulchelli Radix on body weight in cynomolgus monkeys (x +s,n=6) kg
2057 F /g kg ™! 45 25T o5 4 )4 55 8 )i 9512 55 16 Ji
EH - 8.96 +0. 25 8.95 +0.32 9.25 +0.35 9.60 0. 32" 10. 03 0. 35*%
T - 8.99 =0. 32 8.70 £0. 43 8.31=0.26 7.70 +0. 42 6.79 +0.38%¢
FRIK AL B 8§ x107° 9.03 £0.22 8.72 +0.16 8.58 =0.28 8.99 +0.28% 9.54 +0. 12%
Hegk 4 8.95 =0.28 8.60 0. 19 8.85 +0. 12 9.84 £0.11%°> 10. 62 0. 23*%
2.4 9.00 £0.25 8.72 +0.26 8.32 =0. 32 7.82+0.29% 9 7.26 +0.29%¢

A S5ERAHARKYP<0.05,2P<0.01; 58 HEY P<0.05,YP<0.01; 5FAERETHE P<0.05,P<0.01(£2~3[).
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0.05,P <0.01),%524 12 J& 68 W2 I} &5 M35 ALB /K
F(P<0.05), Wk2,
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RUZH BRI DL HEER 5 0] 4 HE B IR 4
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2 HSEXA®MBEME ALT,AST, TBIL, ALP, ALB, TP /K EHEN (X +s,n=6)
Table 2 Effect of Phyllodii Pulchelli Radix on serum ALT,AST, TBIL, ALP, ALB, TP in cynomolgus monkeys(x +s,n=6)

ALT/U-L7!
i FIEE /g kg ™!
45 2T %4 %8 JH %12 4 %16 J4
i - 29.50 +4.95 38.00 +2.83 37.50 £2.12 41.00 £2.83 38.00 £8.49
| - 38.00 £2.83 84.50 +17.68 146.50 £37.48%5)  184.00 +53.74%% 259.50 £71.42%%
FRAKAL 8 x10 73 28.50 +10.61 70.50 £2.12 72.50 +4.95%9 49,50 +2.12% 30.00 +5.66%
Hegh 4 33.50 £6.36 80.50 +7.78 80.50 +£3.54'39)  58.00 £4.24% 39.00 +4.24%
2.4 29.00 +8.49 65.50 £0.71 129.50 +17.68%%  196.00 £9.90%° 283.50 +20.51%%
AST/U-L !
il /g kg !
25 2T %4 %8 JH %12 4 %516 4
iE - 48.00 £2.83 40.00 £2.83 49.50 £9.19 40.00 £11.31 34.00 £11.31
%l - 41.00 +8.49 87.50 £6.36 199.50 +2.12%%  286.00 +11.31%% 332.50 £13.44%%
KA 8x10°° 30.50 £6.36 84.50 £10.61 109.00 +8.49'% % 102.00 +9.90"% 90.00 +11.31" %
HEdk e 4 49.00 +9.90 90.50 +3.54 109.50 +7.78"%% 92,00 +1.41"% 72.00 £4.24%
2.4 50.50 = 10. 61 89.00 =5.66 191.50 +3.54"%  276.50 +12.02"% 295.50 +12.02"%
TBIL/ wmol - 1.
25 5| FlHE /g kg ™!
25 25 I %4 %8 JH B12 8 %16 JH
iE# - 0.41 £0.24 0.37 £0.19 0.73 £0.15 0.46 £0.23 0.52 +0.28
i 8 - 0.36 £0.19 1.04 +0.67 1.66 +0.52"% 2.26 £0.38") 3.28 £0.75%°
FOKAL B 8 %1073 0.51 +0.37 1.05 +0.51 1.26 +0.42"> 1.05 +0.33% 0.98 +0.28%
HEdg e 4 0.46 +0.23 1.03 £0.42 1.29 £0.515% 1.08 +0.34% 0.85 +0.31%
2.4 0.52 £0.33 1.07 +0.51 1.82 £0.49"% 2.37 £0.56%% 3.21 +0.68%%
ALP/U-L !
i F /g kg ™!
45 25 %4 %8 JH %12 A %16 4
1E % - 173.51 +51.23 215.14 +67.36 203.23 +69. 14 199.16 +72.16 221.65 +84.53
%) - 185.36 +68.92 261.28 +58.13 314.35 £109.46"%) 382.64 £110.33%%  468.31 +108.43%°
KA % 8 x107° 178.16 +52.36 259.21 +73.21 311.32 £97.84"%  302.56 £90.53'3% 29564 +82.06°
ek 4 174.48 +55.03 212.21 +62.03 330.28 +112.06'%) 293.19 £89.03'3%)  281.77 +87.52%%)
2.4 158.33 £45.78 225.34 £66.52 381.17 £115.05"% 427.15 £135.02%%  498.04 = 147.06%°
ALB/g-L~!
il /g kg !
25 25T %4 %8 JH %12 4 16 J&]
iE - 44.71 £2.31 41.45 £1.67 45.03 £2.56 41.56 £3.02 42.12 £2.43
) - 42.23 £2.02 36.33 +1.02 31.02 +1.235%) 27.83 £0.85") 24.05 +0.93"°
KA 8x107° 41.65 +1.87 36.75 £0.87 29.04 +1.04" 33.06 +1.21' 38.92 +1.82%
HE4g e 4 40.75 +0.96 37.43 +0.96 28.55 +0.93") 34.78 +1.45') 38.89 +1.75%
2.4 40.61 +0.84 38.04 +1.03 29.43 £1.09"% 28.01 £0.67' 27.15 +1.04%9
TP/g- L~
B F /g kg ™!
45 25 I o4 %8 JH 12 JH #5016 JE
E - 84.88 +7.02 82.33 +6.34 83.23 +7.11 82.36 +6.78 86.12 +6.09
%l - 86.42 +6.83 75.66 +4.21 73.21 +4.3255) 66.42 +3.45') 62.33 +3.321%
FRAKA Bk 8 x10773 84.68 £6.51 78.72 £4.55 70.56 +5.01') 77.32 £5.6713) 80.24 +3.45%
He 4k 4 85.02 +7.13 76.53 +3.89 73.06 +5.23"%) 77.15 £4.3213) 81.02 +4.32%
2.4 83.55 +5.12 76.82 +4.02 72.15 3,985 67.53 +3.431% 60.54 +2.89%%
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#3 HEEMNABRME HA, LN, MMP-1, TIMP-1 /K FERZM (x+s,n=6)
Table 3 Effect of Phyllodii Pulchelli Radix on serum HA, LN, MMP-1,TIMP-1 in cynomolgus monkeys (x +s,n =6) ngL -
HA
il HlHE/g kg
45 2y I 54 %8 JH %12 4 %516 J4
i - 74.52 £5.13 77.13 £4.31 73.24 £4.17 75.38 £4.53 76.52 £4.09
| - 76.35 £5.82 95.46 £8.24 179.29 £14.22"%  266.32 +23.45% 332.33 £3.32%2%
FR KA 8 x10 73 74.98 £4.52 97.54 +9.35 176.56 +15.05"5)  207.41 £25.67"%5  189.27 +3.45"3:5)
ek 4 75.62 +4.15 96.53 £9.59 183.23 +13.29"%  198.35 £18.32"35)  181.02 £4.32'3%
2.4 73.15 £3.16 97.02 £9.62 192.13 +14.98"%)  235.54 £23.53%°) 326.58 £22.89%%)
LN
il /g kg !
25 2T %4 %8 JH %12 4 16 J&]
I - 92.37 +7.84 96.18 £9.33 95.28 £+9.24 97.34 £8.59 86.59 +7.49
F A - 97.33 £9.81 105.44 £10.25 137.24 £12.32"%  156.35 + 14. 42" 202.37 £19.36%%
KAl B 8 x107° 96.43 £9.25 117.57 +9.27 146.34 +13.26'°)  167.44 £15.68">) 142.21 +13.05'3-%
HE4g e 4 93.57 +8.18 106.55 +10. 34 133.28 £11.22%%  148.35 £12.36'> 131.05 +9.38'3%)
2.4 89.17 +7.23 112.05 +9.54 142.15 +14.08'  165.59 +13.58"%) 196.27 +19.84%%
MMP-1
415 /g kg™ —
25 2T %4 %8 JH %12 4 %16 4
I - 63.32 £6.53 65.14 £5.32 70.08 £7.01 67.32 £5.51 72.33 £7.09
I - 67.25 +4.82 65.42 +6.23 67.31 £9.25 56.35 +8.52 52.37 £9.18
A KA 8§ x1077° 71.21 +5.21 62.51 +6.07 71.37 +10.22 77.23 £7.26 81.05 +13.05
HEgh 4 73.38 £6.12 64.52 £7.32 62.08 +8.28 78.43 £9.32 82.24 +7.32
2.4 69.07 +3.27 62.07 £6.55 64.18 +7.12 61.02 £8.55 56.36 £8.17
TIMP-1
2 51 /g kg ™!
45 25 I 54 %8 JH %12 4 %16 4
1E# - 72.13 £7.02 74.15 £6.16 77.02 £6.54 74.37 £5.43 78.37 +6.24
T - 75.28 +4.83 82.22 £6.28 86.32 +4.55 98.85 +8.57" 112.34 £9.13"9
BOAKA Bk 8 x10 73 73.56 +7.11 81.59 +4.13 83.32 £5.11 99.27 +7.26" 71.05 +6.057"%)
ek 4 79.42 £5.17 87.05 +7.38 91.03 +4.23 99.03 +8.31" 68.28 +4.31"%
2.4 76.09 +4.29 81.07 £3.54 84.08 £4.19 101.02 +9.15Y 127.39 +8.47"%

AIEF AL B BRI 5 C BOKANGRZL ;D HEER B (4.0 g-kg ™' ) 41 E. HFERAE (2.4 g-kg ™) 4L(E 2 ~4 [])

1 HRENESERABERESENZ
Fig. 1 Effect of Phyllodii Pulchelli Radix on hepatic morphology of cynomolgus monkeys
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AT o BSLET 2 A0 KD [ A0 T S s HE B B e )
o 2H AR K AL B 2 48 7 IR A0 B R, R L B IR A
AN ML A= o Van-Gieson e (8 ) AR 241 1 HE 5%
AR AR 2 R R I IR X R S g, ]
JE 2T 2 18 A (EL i R B R S R AR /DN I 5 HE R R g R

WK 2,3,
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A B c D

2 HEREXNAERFEARFHZM(HE, x200)

Fig. 2 Effect of Phyllodii Pulchelli Radix on liver tissue of cynomolgus monkeys( HE, x 200 )

A B C D

3 HREXNREBRREARFZHMIIME(Van-Gieson, x200)

Fig. 3 Effect of Phyllodii Pulchelli Radix on liver tissue of cynomolgus monkeys( Van-Gieson, x200)

TGF-B, Fl a-SMA # [ 3Rk K BB 4 i 25 e
(P<0.05), WK 4,

TGF-f, s - w— w—— 11 kDa

tUbULID e —— —— 55 kDa
A B C D E

i (R 1) E@ TGF-p,
) [ B3 o-SMA

H ¥ 11/ tubulin
(=]

ABCDE ABCDE

HIEW A B P <0.05; S P <0.05
Hd4 HREDQERFE TGF-B, M o-SMA 35K F MM
(x+s,n=6)
Fig. 4 Effect of Phyllodii Pulchelli Radix on liver levels of TGF-8,
and a-SMA in cynomolgus monkeys(z +s,n =6)
4 itig

JHF £ 2 Al 2 15 P TE A 1o AT B A K i B b 22 2
B, 2 2 Mg MBI R BUE . B RN, &
T HF AR A0 (HSC) A0S G 2 V8 35 ) B2 LA
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T, A AR, Kupff 20 § 55 23 06 K & 40 il X, TGF-
By fEF LAk oo /E F L B2 HSC s () 8 22
b s, HO3E o 175 5 T 40 M 08 T 3G o 20 e Ak 5 T A
A1 ) 40 A7 3R B A i A A AT A k20 R
J o i A R R I A 1 R 4D, 5T UE e MMP,
TIMP {9 5F- i 2 o B LI AR O o 75 T 25 4 Ak oF i
B, MMP 3 PR A — 2 B2 B2 9 34 i, TIMP 6 BH 8 A8
b, 20 L A1 5 5 1 R 4k 5 7 4 5 B E AR 4 f iy &
Ji& , 20 LA I A 38 o, MMP 3 4 98 55, TIMP 55 &
AW, S8 T MMP A1 TIMP A S 167 45 4 , 20 i
ANEE R MERR S T 2T 4 Ak i R i AR vh A 7R T
90 a1 453 05 R 200 L A/ 35k I8 1) AS W T B, BRI UG, B £
HE AL 25 W36 97 I TE D0 T A0 5 40 0 25 4 T 6
DA K% o fife 240 I A0 356 5 v S R

SHAF TS & B, S R AR R (4.0 g kg )
TEL 2 8 JH e, BE AV s A0 T 40 e 461 49, I ALT,
AST,TBIL il ALP 7K & & F K, TP Fl ALB 7K 57 0
BETHE . M 4 25 B ) E K 12 A a7 HA
KV 583 T B, TIMP 36 4 1 B R o () TGF-B, 3
IR T R, 2 I HEER R RE 0% [ B e i Ah 3 R Y
A=, PR MMP T TIMP P-4 (49 2 38, 384 in 40 g 4
HE TR A, BEAR 2 R0 BRIG K 45 R ok — L 96 E T
HEAR R RGE I AF 4R 1L i VR o 38 0 1l 3 2% 1R
I B 22 25 T B 1) sh 25 W88 & B, BT 40 B 458 43 ok />
J& o 20 AN I 5T A Bk D R AR N . AR BT AT
R R NN EE S A Y e g SR R P N5 3
FEAT , ZR I T 4 M R 5 45045, 40 i A0 B 5T A R 3
i, TIMP 55 68 (19 3% 3 T 55 45 o TR B, 78 T &F 4 b it
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