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Abstract

AIM: To observe the effects of Ganyanping on CCls;-induced
hepatic fibrosis in rats.

METHODS: The rats were separated randomly into five
groups. Groups A to group D, each consisting of 15 rats,
were for different tests, while 8 rats were used as normal
controls (N). For group D, CCl, was injected subcutaneously,
at a dosage of 3 ml/kg for 9 weeks. For group A,
Ganyanping was administered via gastric tube at a dosage
of 10 ml/kg. For group B, the treatment with Ganyanping
was started 4 weeks after CCl, administration. In group
C, Ganyanping was administered 8 weeks after the
intoxication, and treatment lasted for 4 weeks. Liver
tissues were fixed in 10 % formalin and embedded in
paraffin. Pathologic changes, particularly fibrosis, were
evaluated on the HE and V-G-stained sections. Ten middle-
power fields were randomly selected for assessment of
collagen deposition.

RESULTS: Loss of normal hepatic architecture, some with
pseudo-lobule formation, was observed in group D, while
hepatocytes steatosis and fibrosis were less pronounced
in the animals treated with Ganyanping. Pseudo-lobule
formation was not evident in the latter groups. The total
collagen area and ratio were 840.23+81.65 and 7.0+0.9,
respectively in group D, the ratio being reduced greatly
in the Ganyanping-treated groups (148.73+45.89 and
1.16+£0.33, respectively). The activities of MAO and ACP
were elevated and that of SDH in group D decreased in
the hepatic tissue as compared to the control group. The
treatment with Ganyanping abrogated these enzymatic
changes.

CONCLUSION: Our data approved that Ganyanping could
improve the microcirculation in the liver, reduce oxygen-
derived free radicals, and enhance the cellular metabolism
and immune function, all resulting in an anti-fibrotic effect.
Hence, Ganyanping can protect the liver from fibrosis. It

may be a safe and effective preparation for patient with
fibrosis.
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INTRODUCTION

Ganyanping, a preparation of Chinese herbs proposed by Li
Shaobai et all'" has been used in clinical and experimental fields
for many years. It has been shown to be protective for the
animal liver against injury by D-GalN and cirrhosis caused by
CCl, intoxication™®, In this study, the effects of Ganyanping
on liver fibrosis used a CCl,- intoxication model. The V-G
and enzyme histochemistry techniques were employed to
observe the effects of Ganyanping.

MATERIALS AND METHODS

Reagents

CCl, (Beijing Chemical Factory, Lot No. 20000225) was diluted
to 40 % in vegetable oil (Southseas Oils & Fats Industrial (CHI
Wan) Limited, Grade One, Lot No. KO’SOF Ts88). Ganyanping
tablet preparation (Lot No.20001110) was provided by the
Institute of Liver Disease, Tongji Hospital, Tongji Medical
College, consisting of Radix Astragali seu Hedysari, Radix
Salviae Miltiorrhizae, Rhizoma polygoni Cuspidati and other
herbs. The tablets were prepared in the Chinese Medicine
Pharmacy of Tongji Hospital. The powder of Ganyanping was
dissolved into water (1.2 g/ml) before use.

Animals

68 Wistar rats (j & & j 4 38 for j & and 30 for j §), weighing
between 170 and 250 g, were provided by the Laboratory
Animal Center of Tongji Medical College. The rats were
separated randomly into five groups. Group N, normal control,
consisted of 8 rats. For group A to group D, rats (15 for each)
were treated with CCl, by subcutaneous injection at a dosage
of 3 ml/kg for 9 weeks. For group A, Ganyanping (10 ml/kg)
was also administered via gastric tube along with the CCl,
intoxication. For group B, Ganyanping treatment was started
4 weeks later and lasted for the remaining 5 weeks. For group
C, Ganyanping was given after 8 weeks of CCl, administration,
and the treatment lasted for 4 weeks. Ganyanping was
administrated in the form of an aqueous suspension (2 g/ml).
After 9 weeks, the overnight fasting animals were anesthetized
with sodium pentobarbital (30 mg/kg, per injection). Blood
was taken from inferior vena cava for the estimation of
biochemical parameters including values of ALT, AST, and
concentrations of protein and albumin.

Pathological observations
Hepatic tissues were fixed with formalin and embedded with
paraffin. The sections were stained with hematoxylin and eosin.
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Samples for electron microscopy were fixed in 25 g/L
glutaraldehyde buffer for two hours, then with osmium acid,
dehydrated in acetone, and embedded with epoxy resin. The
sections were observed under an electron microscope (OPTON
EMI10C, Carl Zelss Company, Made in Germany, No.5166,
voltage is 60KV).

V-G staining and enzymatic reactions

Van Gieson’s method was used to demonstrate collagen
fibers!”. HPTAS-1000 auto medical image analyzing system
was used for quantitative assessment of collagen fibers in liver.
Ten middle power fields were selected randomly for the total
area occupied by collagen fibers and its ratio against the total
area observed. Activity of monoamine oxidase (MAO) was
demonstrated using 15 pm-thick frozen sections with the
chayen method, that of succinic dehydrogenase (SDH) was
visualized using lojda method, that of ALP with culling method,
and that of ACP with Bancroft method®. NOS was shown
using NADPH method™.

Statistics

Statistical analysis with ANOVA: Data were presented as X+s.
Significant differences were determined by using ANOVA in
statistical software SPSS11.0. Results were considered
significant when P<0.05.

RESULTS

Histologic and ultrastructural findings

Liver sample from group D showed loss of normal lobular
architecture. The parenchyma showed steatosis, cellular
swelling, necrosis, and was divided into rounded nodules,
separated by bands of fibrous tissues, while in groups A, B
and C, the steatosis was not severe and the fibrosis was not
so pronounced, without any pseudo-lobule observed (Figures
1, 2). Hepatocellular degeneration was frequently seen in the
intoxicated animals under electron microscope, characterized
by marked swelling of mitochondria, loss of rough
endoplasmic reticulum structures and distention of them.
Glycogen particles were greatly reduced and more lipid
droplets were found in the cytoplasmic compartment. In some
hepatocytes, nuclear irregularity was noted, lipid droplets and
some components resembling rough endoplasmic reticulum
(nuclear or pseudo-nuclear inclusions) were also found within
the nuclei. A few lipid droplets were found in the cytoplasm
in the Ganyanping-treated groups (Figures 3, 4).

VG staining

Fibrosis was shown in group D by VG staining, with hepatic
parenchyma separated by the rough, red-stained fibrotic septa.
The change was less pronounced in the Ganyanping-treated
groups. The total collagen-deposited area and ratio in group
D, but not in the Ganyanping-treated groups (P<0.05), were
increased compared to those in the control group (P<0.001)
(Tablel, Figures 5, 6).

Table 1 Area occupied by fibrotic septa and its ratio to the
total area examined

Groups n Area covered by fibrotic septa (um?) Ratio (%)
N 8 35.30+13.86° 0.32+0.18°
A 15 200.74+33.842 1.63+0.452
B 15 148.73+45.89% 1.16+0.332
C 15 158.73+40.89° 1.12+0.282
D 15 840.23+81.65 7.00+0.90

3p<0.05 vs Group D, °P<0.001 vs Group D.

Figure 1 Loss of normal lobular architecture,some had pseudo
lobule formation in the CCl, intoxicated groups. HEx100.

Figure 2 Steatosis was not severe and fibrosis was not so
pronounced, without any pseudo -lobule formation in the
Ganyanping-treated groups. HEx100.

Figure 3 The numbers of hepatic stellate cells and collagen fibrils
increased in Disse’s space and hepatocellular degeneration were
frequently seen in the CCl, intoxicated groups.x4 000.

Figure 4 Most of hepatocytes showed basically normal ultra-
structure and a few lipid droplets were found in the cytoplasm
in the Ganyanping-treated groups. x4 000.
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Figure 5 Hepatic parenchyma separated by the rough, red-
stained fibrotic septa in the CCl, intoxicated groups. VGx200.

Figure 6 Collagen fibrosis was less pronounced in the
Ganyanping-treated groups. VGx200.

Figure 7 Increase in the activities of MAO(+++) in the CCl,
intoxicated groups. x75.

Figure 8 Decrease in the activities of MAO in the Ganyanping-
treated groups (++). x75.

Enzymatical reactions
Activities of MAO, SDH, ALP and NOS were demonstrated in

frozen sections with the procedures described above. Those for
MAO and ACP were found to be elevated and that of SDH was
reduced in group D compared to those in the control group. The
changes were not so marked in any of the Ganyanping-treated
groups (Tables 2, 3; Figures 7, 8).

Table 2 Semiquantitative assessment of enzymatic activities
in different liver samples

Groups n MAO SDH ACP LDH NOS ALP
N 8 ++ +++ + ++ ++ ++
A 15 ++ +++ ++ +iy ++ ++
B 15 ++ +++ + ++ ++ ++
C 15 ++ +++ + ++ ++ ++
D 15 HHU ++Hy HHO  +Hy ++ ++

+: positive; ++: moderately positive; +++: strongly positive,; i
activity enhancement; i y: activity weakened.

Table 3 Quantitative observation of the liver enzymatic
activities (mean absorbance)

Groups n MAO SDH ACP LDH

N 8  0.2042+0.041* 0.4057+0.030°  0.1160+0.0338* 0.1685+0.0103
A 15  0.3201+0.066° 0.2917+0.045*  0.1623+0.0246° 0.1948+0.0319
B 15  0.3308+0.079* 0.3380+0.103*  0.2101+0.0342 0.1331+0.0071
C 15  0.1835+0.060* 0.3939+0.0434% 0.1884+0.0542* 0.1757+0.0216
D 15  0.5022+0.149  0.1819+0.1049 0.4235+0.0727  0.1656+0.0145

2P<0.05 vs group D.

DISCUSSION

It remains a problem to prevent cirrhosis or to control its
progression in patients with a chronic liver diseasel'®!!). Great
efforts have been made to find safe and effective drugs. Recent
clinical and experimental observations have demonstrated that
Chinese medicines might be of some preventive and therapeutic
values against fibrosis!'>?%, Ganyanping, prepared according
to the regime of Li Shaobai et a/?'], has been used for many
years for this purpose. However, its effect and associated
mechanism need further experimental evidence. For this
reason, we used CCl, to induce liver fibrosis and investigated
herein the effects of Ganyanping on fibrosis.

Liver fibrosis is a pathologic process associated with over
production and deposition of collagen fibers®**! and other
extracellular matrix (ECM) components?*-?"! resulted from
various hepatic diseases. It is considered a necessary
intermediate step between liver parenchyma injury and
cirrhosis?®!. Activation of hepatic stellate cells (HSCs) has been
shown to be one of the critical steps during hepatic fibrosis®-4,
It is associated to a number of pathological factors, resulting
in ECM deposition and hepatic fibrosis. This was also observed
in the fibrosis caused by CCl, intoxication, and this process
could be effectively controlled by treatment with Ganyanping.
The preparation was found to be inhibitory in the collagen
production.

MAQO is used as a marker for evaluating hepatic function in
cirrhosis, its elevation indicating liver damage®”.. An increase
in MAO activity was observed in the intoxication group.
Ganyanping was found to be able to abrogate this change.
Thus, Ganyanping is considered to have some anti-cirrhotic
effect. SDH is a rate-limiting enzyme in the tricarboxylic
acid cycleP**7 The elevation of its activities reflects more
active metabolism. Our data indicate the treatment with
Ganyanping might be helpful for liver parenchyma cells to
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maintain this SDH activity through the intoxication. The
treatment was also shown to be helpful for stabilizing the
lysosome membrane in chronic hepatic injury, reflected by its
interference to ACP values of the animals received intoxication.
In the present study, activity of NOS was shown to be reduced
in the CCl,-intoxicated group, but the effect was partially
abrogated by the treatment with Ganyanping, indicating that
the treatment might help the liver to recover its function through
the stress caused by CCl, administration.

In summary, Ganyanping was found to play some anti-
fibrotic role. According to the theory of traditional Chinese
medicine, Ganyanping may possess multiple pharmaceutical
effects, such as invigorating “qi” and activating “blood”,
dispersing stagnated hepatic “qi” and facilitating the discharge
of “bile”, delivering “heat” and “toxins”, and eliminating
“dampness” in view of its composition. Our experimental data
have proved that Ganyanping could reduce oxygen-derived
free radicals, and enhance the cellular metabolism and immune
function, all resulting in an anti-fibrotic effect. Ganyanping
may be used as a safe and effective preparation for patients
with fibrosis.
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