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Abstract

AIM To evaluate the antifibrotic effect of
different doses of recombinant human Gamma-
Interferon (IFN-y) in two rat models of hepatic
fibrosis, and to observe its effect on moderate
chronic hepatitis B virus fibrosis.

METHODS Hepatic fibrosis was successfully
induced in 150 and 196 rats by subcutaneous
injection of carbon tetrachloride (CCla,;) and
intraperitoneal injection of dimethylnitrosamine
(DMN), respectively. Each of the two model
groups was divided into: O fibrotic model group;
@ colchicine treatment group (0.1 mg/kg/day,
gastrogavage for 8 weeks); 3 high-dose IFN-y
group (15 MU/kg per day, i.m. for 8 weeks); @
medium-dose IFN-y group (5MU/kg daily, i.m.
for 8 weeks); and (® low-dose IFN-y group (1.
67 MU/ kg daily, i.m. for 8 weeks). Another group
of 10 rats without any treatment was used as
normal controls. At the end of the experiment,
semi-quantitative histopathological scores of
inflammation and fibrosis, liver a smooth muscle
actin (a-SMA) expression level, liver hydroxyl
proline content and serum hyaluronic acid levels
were compared. And 47 medium chronic
hepatitis B viral fibrosis patients were studied.
They were given IFN-y treatment, 100 MU/day
i.m. for the first three months and 100 MU qod
i.m. for the next six months. Semi-quantitative
pathological scores of inflammation and fibrosis
and serum hepatic fibrosis indices were
compared within the 9 months.

RESULTS In animal experiment, the
pathological fibrosis scores and liver hydroxyl
proline content were found to be significantly
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lower in rats treated with different doses of IFN-
y as compared with rats in fibrotic model group
induced by either CCla, or DMN, in a dose-
dependent manner. For CCla,-induced model,
pathological fibrosis scores in high, medium and
low doses IFN-y groups were 5.10 + 2.88, 7.70
+ 3.53 and 8.00 + 3.30, respectively, but the
score was 14.60 + 7.82 in fibrotic model group.
Hydroxyl proline contents were 2.83 + 1.18, 3.
59 + 1.22 and 4.80 + 1.62, in the three IFN-y
groups, and 10.01 + 3.23 in fibrotic model
group. The difference was statistically significant
(P<0.01). Similar results were found in DMN-
induced model. Pathological fibrosis scores were
6.30 £ 0.48, 8.10 + 2,72 and 8.30 + 2.58, in high,
medium and low doses IFN-y groups, and 12,
60 + 3.57 in fibrotic model group. Hydroxyl
proline contents were 2.72 + 0.58, 3.14 + 0.71
and 3.62 + 1.02, in the three IFN-y groups, and
12.79 + 1.54 in fibrotic model group. The
difference was statistically significant (£<0.01).
Serum hepatic fibrosis indices decreased
significantly in the 47 patients after IFN-y
treatment (HA: 433.38 + 373.00 vs 281.57 +
220.48; LN: 161.22 + 41.02 vs 146.35 + 44.67;
PC(r): 192.59 + 89.95 vs 156.98 + 49.22; C-I:
156.30 + 44.01 vs 139.14 + 34.47) and the
differences between the four indices were
significant (P<0.05). Thirty-three patients
received two liver biopsies, one before and one
after IFN-y treatment. In thirty of 33 patients
IFN-y had better effects according to semi-
quantitative pathological scores (8.40 + 5.83 vs
5.30 + 4.05, P<0.05).

CONCLUSION All the three doses of IFN-y are
effective in treating rat liver fibrosis induced by
either CCla, or DMN, the higher the dose, the
better the effect. And IFN-y is effective for
patients with moderate chronic hepatitis B viral
fibrosis.

INTRODUCTON

Hepatic fibrosiscan causeliver cirrhosisinchronicliver
diseases (viral, schistosomal, acoholic). Regardless of
causes, hepatic fibrosis is characterized by alarge
deposition of extrace lular matrix, collagenbeingamajor
component. Studies on interferon-gamma (IFN-y)
in vitro or in vivo are increasing*". Although the
interferons wereinitially described for their antiviral
properties |FN-yhasa sobeenfoundtohaves gnificant effects
against hepatic fibrosis and to inhibit the synthesis
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of extracellular matrix®4. However, there have
been few studies on the relationship between
different doses and effects of IFN-y for hepatic
fibrosis. Our previous study showed that | FN-y could
lower serum hyaluronic acid levels in chronic
hepatitis patients with hepatic fibrosis*. But no
reports concerning histological changes after IFN-y
treatment have ever been found. We were prompted
to systematically observe the effect of IFN-y and
investigateits effective doses on rat hepatic fibrosis
induced by intraperitoneal injection of two different
toxins, carbon tetrachloride (CCl,) and
dimethylnitrosamine (DMN). Once hepatic fibrosis
emerged in two rat models, different doses of IFN-
y were injected intramuscularly to observe the
following changesafter IFN-ytreatment: pathol ogical
fibrosis scores, liver hydroxylproline content and
serum hyaluronic acid levels. In the meantime, we
observated 47 chronic hepatitis B patients with
hepatic fibrosiswho received IFN-y treatment for 9
months. Liver biopsy and other laboratory testswere
performed within the 9 months, the effect of IFN-y
was assessed.

MATERIALS AND METHODS

Animal experimental design

Sprague-Dawley rats (n = 483) weighing 200 gm-250
gm were used. They were fed with Good Laboratory
Practicedietinpellets(provided by Zhgjiang University
Animal Study Center). Ratswere maintained under 12
hlight/dark cyclesand allowed free accessto food and
water. Experimentswere performed in accordancewith
theingtitutiona ethical guidelines.

Hepatic fibrosis was induced by intraperitoneal
injectionsof CCl, or DMN. Recombinant human IFN-y
waskindly provided by Shangha Clonbiotech Co., Ltd
(Shanghai, China, Batch Number 970521).

Rats (n = 205) were subcutaneoudy administered
dissolved CCl, in olive oil (aproportion of 4:6) at 0.3
mL/kg of body weight, i.p., for 2 consecutive days a
week for 16 weeks. Five ratswere killed at the end of
each week to examinetheir pathological changes.

For DMN-inducedfibrosis, 278 ratswereinjected
i.p. repeatedly, for 3 consecutive days at thefirst week
and 2 consecutive days for the next 5 weeks. Fiverats
were killed at the end of each week to examine their
pathol ogicd changes.

Accordingto histological sections, hepaticfibrosis
appeared at the end of the fourth week from the start of
the study. One hundred and fifty ratsin CCl, induced
model and 196 ratsin DMN-induced model could be
used for the next study. Rats in the two models were
divided into five groups: (U fibrotic model group; @
colchicine treatment group (0.1mg-kg*-day,
gestrogavage); (3 high-dosel FN-ygroup (15MUkg*-day
1 i.m.); @ medium-dose | FN-y group (5 MU kg *-day™?,
i.m.); and ® low-dose IFN-y group (1.67 MU-

kg*day?,i.m.). Inaddition, 10 ratswerechosen asthe
normal control group. Ratsin the normal control and
fibroticmodel groupswere given 0.9% sodium chloride
by intramuscular injectioninstead of |FN-y.

Rats of CCl, induced model received 8-week
treatment. At the end of the eighth week, 10 rats of
each group werekilled, and histological sections of
their liverswere evaluated by hematoxylin and eosin
and Siriusred stains. a-smooth muscleactin (a-SMA)
was examined with immunohi stochemical technique.
Liver hydroxylproline content and serum hyaluronic
acid level were also detected. In the next 4 weeks, al
treatments stopped. The rest of the rats were killed
at the end of the sixteenth week from the start of the
experiment.

Rats of DMN-induced model received 4-week
treatment. At the end of the fourth week, 10 rats of
each group werekilled. All items performed in CCl -
induced model were detected, too. The other ratswere
killed at the end of the 12 th week from the start of the

study.

Histological study

Excised liver tissues from rats were fixed in 10%
neutralized formal dehyde, embedded in paraffin, and
then stained with hematoxylin and eosin.
Alternatively, the Sirius red stain method was used
tospecifically stainfibroustissue components. These
sections were observed under polarization
microscopy (Leica DMLB, Leica Wetalar,
Germany.) to distinguish type | and 111 collagen!*®.
Specimens were reviewed under code by a single
pathol ogist who graded and scored the specimens
according to the criteria of Scheuer and Chevallier
et all'”*8, In Scheuer criteria, the transformation of
grade and stage was asfollows: stage 0, = 2°; grade
or stage 1, = 2%; grade or stage 2, = 2% grade or
stage 3, = 23; grade or stage 4, = 2°.

Identification of activated hepatic stellate
a-SMA, amarker of activated hepatic stellate (HSC)
[1920] "wyas detected in formaldehyde-fixed paraffin-
embedded section. Briefly, liver tissue wasincubated
with amonoclonal 1gG,arecognizing a-SMA (Dako
M851) andreactivesitesweredetected using thelabeled
streptavidin-biotintechnique (Dako M 680), resultingin
abrown staining after incubation with Tris-buffered
salinecontaining diammobenzidineand H,O.. Incontrol
dides, the primary antibody wassubstituted by the Tris-
buffers.

Biochemical measurements

The liver was homogenated into powder and
hydrolyzed with 6 mol/L HCI. Thehydroxy! proline
content was measured by the means of Kivirikko
et al’?y, The routine serum biochemical tests,
including serum aspartate transaminase and
alanine transaminase, were performed.
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Examination of serum hyaluronic acid level
Serum hyaluronic acid level was detected by
radioimmunoassay technique. Thekit wasprovided by
the Shanghai Navy Medical Ingtitute. The operations
were performed according to the manufacturer’s
ingtructions.

Patients

Fourty-seven hepatic fibrosis patients with chronic
hepatitis B, 37 males and 10 femal es, were chosen for
the study. They were confirmed to have moderate
hepatic fibrosi s pathol ogical ly according to Scheuer and
Chevallier scoring system!*”® and had chronic hepatitis
B for 6 monthsto 30 years. Additiona criteriaincluded:
age between 18 and 65 years; presence of HBSAgin
serum for at least 6 months; positive serum tests for
anti-HBedocumented onfour occasions, at least 1 month
apart, during the 6 months before entry into the study.
Among four serum hepatic fibrosisindices, including
hyaluronic acid (HA, upper nomal limit <110 pg/L),
laminin (LN, upper normal limit <150 pg/L), type 11
procollagen (PClI1, upper normal limit <120 pg/L) and
typelV collagen (C-1V, upper normal limit <80 pug/L),
twoindiceswerehigher than upper normal limit. Petients
wereexcludedwhenthehaemoglobin << 10g/dL, platel et
count <50 000/mL, and white cell count <4 000/mL.
Other exclusion criteria were patients with
decompensated liver disease (serumabumin<3.5¢g/dL;
serumtotal bilirubin =85.5 umol/L; prothrombintime
prolongation>3sec), historiesof hepati c encephal opathy
or ascites, esophageal or gastric varices at risk of
bleeding, hepatitisddtavirus, hepatitisCvirusinfections,
causesof liver diseaseother thanHBV , intravenousdrug
abuse, pregnancy, malignancy, chronic heart and/or renal
failure, anti-virustherapy (such asIFN-a, lamivudine,
Famciclovir and Penciolovir therapy) and immune
modul ationtherapy (suchasThymosina;) withinaperiod
of 3 months, and anti-hepatic fibrosis drugs (such as
colchicines, herbal recipe 861 and Extractum Semen
Percise).

Study protocol

Inthisopenlabe study, al the patientsweregivenroutine
therapy and received rhIFN-y (kindly provided by
Shanghai Clonbiotech Co., Ltd, Shanghai, China, Batch
Number 981210) at adoseof 1 MU intramuscularly daily
for the first three months and every other day for the
following six months. They were asked to take rhiFN-y
inlocal hospitals near their homes. They were visited
every three months during the treatment and thereafter
followed up for 3 months after the treatment stopped.
At eachvisit, clinical and laboratory assessmentswere
made, including serum biochemical tests, such asserum
hepati cfibrosisindices, routineserum biochemical tests,
such as ALT, AST and y-glutamy! transpeptidase,
akaline phosphatase, albumin, totd bilirubinand afha
fetoprotein (AFP), routine blood tests, and HBV

serology. Ethical Committee of the Centersinvolved
approved the study. All the patients were volunteers.

Histology

Liver biopsieswereperformed twicewithinthe9 months,
onebeforethetreatment and oneafter it. All liver biopsy
specimens were stained with hematoxylin-eosin and
Siriusred. A single pathologist who was blinded with
respect totrestment regimen eva uated pecimensaccording
to the criteriaof Scheuer and Chevallier et al®1?,

Statistical analysis

Results were expressed as mean + standard deviation
and compared when appropriate, by Student’ stwo-tailed
paired and unpaired t test and Kruskall Wallis
nonparametric one-way ANOVA.

RESULTS

Animal experiment

In normal control group, Sirius red staining showed a
normal distribution of collageninasmall amount inthe
portal tractsand around the termina hepatic veins.

CCl,- induced mode showed different pathological
changes from DMN-induced model. In the former,
bes des hepatocyte necrosis, fatty degeneration wasthe
major feature? while in the latter, lymphomonocyte
infiltration and local hepatocyte necrosiswerethemain
characteristics®!. However, after 12 weeksof CCl, and
8weeksof DMN treatment, al theratsin fibrotic model
groups showed complete fibrotic septum, forming a
pattern of micronodular cirrhosis to the parenchyma
(Figurel).

In animal treated with high-dose of IFN-y, Sirius
red staining showed a small collagen depositioninthe
portal tracts and lobules. Only collagen fibers around
the terminal hepatic veins were observed (Figure 2).
Collagendepositionsinliver sectionstakenfromanimals
treated with medium or low dose of IFN-y were
particularly evident but only thin bandsof collagenwhich
formed short, incompl ete septum could be seen (Figures
3, 4). In colchcine treated animals, complete fibrotic
septum departing fromthe central vein were present, and
no cirrhosiscould be observed (Figure5). Tables1and 2
show the histologica stageand gradeof different groups.

Table 1 Histological grading and staging in CCl,-induced
specimens after 8 week treatment

Groups 29" 2% 5S84

1.00 +0.00 0

10.40 +5.06 14.60 +7.82
7.40 +4.99° 10.60 + 3.34%
3.00 +1.05™ 5.10 + 2.88"
5.60 +4.20™ 7.70 353
5.40 + 2.32™ 8.00 +3.30™

Normal control group 1.00 +0.00
Fibrotic model group 9.20+5.01
Colchicine treatment group 10.40 + 5.06
High-dose IFN-ygroup 9.60 +3.37
Medium-dose IFN-ygroup  6.00 +4.22
Low-dose IFN-ygroup 7.60 £4.79

* Scheuer’s criteria; © Chevallier’s criteria
3P<0.05 vs fibrotic model group; °P<0.01 vs fibrotic model group;
°P<0.05 vs colchicines treatment group.
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Table 2 Histological grading and staging in DMN-induced
specimens after 4 week treatment

Table 4 Serum hyaluronic acid level and liver hydroxylproline
content in DMN-induced specimens after 4-weeks treatment

Groups 29 2% 5S84
Normal control group 1.00 +0.00 1.00 +0.00 0

Fibrotic model group 7.00+2.16 9.60 +4.70 12.60 + 3.57
Colchicine treatmentgroup 6.80 +4.13 7.00 *3.92% 1130+ 2.37%
High-dose IFN-ygroup 6.40 +2.07 2.60 +0.97% 6.30+0.48"
Medium-dose IFN-ygroup 4.80 +2.35 4.00 +2.32 8.10+2.72*
Low-dose IFN-Yygroup 500+271 4.40 £ 2.07* 8.30 +2.58>

*Scheuer’s criteria; © Chevallier’s criteria
3P<0.05 vs fibrotic model group; ®P<0.01 vs fibrotic model group;
°P<0.05 vs colchicines treatment group.

Inthenormal control group, a-SMA positivecells
were detected mainly in the portal space as elements of
vascular wallsor asfibroblastlike cellsscatteringinthe
connectivetissueor near bileductules. Inlobule, a-SMA
positive cells were present on the walls of large and
medium sized terminal hepatic veins. The pattern of
digtributionof a-SMA positivece IswasmodifiedinCCl,
or DMN treated animals as compared with the normal
control rats. In fibrotic model groups, a-SMA positive
cellsweredetected in portal space, sinusoid, lobule and
areas wherefibrotic septum appeared. Different doses
of IFN-y appeared to strikingly decreasethe activation
of HSC. After 8weeksof IFN-ytreatmentin CCl, mode
or 4 weeksin DMN model, only thin and incomplete
parenchymal a-SMA positive septumjoining thickened
centrilobular veinswereobserved. a-SMA positivecdls
were mainly found in portal space and areas around
fibrotic septum. Few a-SMA positivecellswere present
insinusoidandlobule.

Analysis of total collagen content in liver
substantiatedthehistol ogica impresson. Hydroxyl proline
evaluation in fibrotic model groups showed that the
amount of Hydroxyl proline content increased
approximately 5-fold (in CCl, model) or 6-fold inDMN
model) as compared with the normal control group,
whereas, figuresof different dosesof IFN-ygroupswere
lower (<2-fold). Theresultsin Tables3 and 4 indicate
the serum hyaluronic acid level of different groups.
Except for low-dosel FN-ygroupin CCl-induced moddl,
other |FN-y treatment groups had obvious decrease of
serum hyaluronic acid level in both models.

Table 3 Serum hyaluronic acid level and liver hydroxylproline
content in CCls,-induced specimens after 8 weeks treatment

Groups HA (ug/L) Hyp (mg/g liver dry weight)
Normal control group 147.64 +£19.28 243+0.33

Fibrotic model group 900.04 + 508.84 10.01 +3.23
Colchicine treatmentgroup  745.57 + 170.442 6.90 +1.70
High-dose IFN-ygroup 482.05 + 210.57 2.83+1.18
Medium-dose IFN-ygroup ~ 765.51 + 586.65? 3.59 + 1,220
Low-dose IFN-ygroup 981.52 + 509.95 4.80 +1.62

3P<0.05 vs fibrotic model group; *P<0.01 vs fibrotic model group;
°P<0.05 vs colchicines treatment group; “P<0.01 vs colchicines
treatment group.

Groups HA (ug/L) Hyp (mg/g liver dry weight)
Normal control group 147.64 +£19.28 2.43+0.33

Fibrotic model group 969.52 + 257.80 1279+ 154
Colchicine treatmentgroup  323.72 + 388.45% 6.40 +1.84°
High-dose IFN-ygroup 144.25 + 105.66 2.72+0.58
Medium-dose IFN-ygroup  334.10 + 420.06 3.14+0.71
Low-dose IFN-ygroup 407.95 + 386.61° 3.62 + 1.02"

3P<0.05 vs fibrotic model group; °P<0.01 vs fibrotic model group;
°P<0.05 vs colchicines treatment group; “P<0.01 vs colchicines
treatment group.

Clinical study

All the 47 patients completed the 9-month treatment.
Table 5 shows the changes of symptoms after the 9-
month IFN-y treatment. Except for these changes, 12
patients (12/47, 25.5%) had abetter appetite than before
thetreatment.

Thirty-three patients were given asecond biopsy
after the 9-month treatment (33/47, 70.2%). According
to Chevallier’ scriteria, semi-quantitative system score
(SSS) was calculated. After the 9-month IFN-y
treatment, the SSSdecreased significantly in 14 patients
(14/33, 42.4%) and the SSS dropped over 2 points,
increased in 3 patients (3/33, 9.1%), and remained
unchanged or dropped 1 pointintheremaining 16 patients
(16/33, 48.5%). Table 6 shows the mean SSS change
during the treatment. A significant decrease of hepatic
fibrosis score in accordance with the SSS was seen at
the end of the IFN-y treatment (8.40 £ 5.83vs5.30 £ 4.
05, P<0.05). Inthemeantime, adecrease of inflammation
score in accorda nce with the SSS was also found
although the difference was not statistically significant
(P>0.05). Figures 6-9 display the collagen deposition
changeswithin the IFN-y treatment.

Table 7 shows the mean serum hepatic fibrosis
indices, includingHA, LN, PCI1l and C-1V, and changes
during the entire study. Decreases were present in the
four indices (HA: 433.38 + 373.00 vs 281.57 + 220.48;
LN:161.22 + 41.02vs146.35 + 44.67; PCII1: 192.59 £
89.95vs. 156.98 £ 49.22; C-1V: 156.30+ 44.01 vs. 139.
14+ 34.47) and thedifferences between thefour indices
weresignificant (P<0.05).

As described by Cannon et al®, the main side-
effectsin our study during the IFN-y treatment were:
fever (25) , joint pain (13), nausea (1), myagias (18),
headache (10), leukopenia(5) and platel et decreases(7).
Fever presenting in some patients was temporary and
only 1 person had persistent fever (about 38°C), which
disappeared when the treatmentended.

Wead so performed other routine serum biochemica
tests, including ALT, AST and y-GT, AFP. Theresults
showed that the mean serum ALT, AST, y-GT levels
lowered in those patients as compared with those of IFN-y
treatment. Noobviouschangeinsertum AFPleved waspresent
within the 9 months (data not shown).
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Table 5 Symptom change after IFN-y treatment

Fatigue Abdominal distention Nausea Liver area pain
Before treatment 33 31 12 22
After treatment 4 4 0 4

Table 6 Histological grading and staging of liver biopsy specimens before and after 9-month treatment

Grade* Score of grade® Stage* Score of stage®
Before treatment 2.30 £ 0.98 7.30 £ 5.39 2.60 £ 0.88 8.40 £ 5.83
After 9-month treatment 1.95 + 0.69 4.90 + 2.27 2.05 + 0.76 5.30 + 4.05
t 2.719 2.719

0.051 0.014°

* Scheuer’s criteria; © Chevallier’s criteria; 2P<0.05 vs before treatment
Table 7 Serum hepatic fibrosis indices before and after 9-month treatment
Hepatic fibrosis indices HA (pg/L) LN (pg/L) PCIII (ug/L) C-1V (Mg/L)

Before treatment
After 9-month treatment

435.38 + 373.00
281.57 + 220.48

161.22 + 41.02
146.35 + 44.67

192.59 + 89.95
156.98 + 49.22

156.30 + 44.01
139.14 + 34.47

o~

2.341
0.0172

2.434
0.0212

2.381
0.020?

2.104
0.0382

aP<0.05 vs before treatment.

Figure 1 Histological section of rat liver after 12- weeks of CCl, treatment under polarizes after staining with Sirius Red. Red and yellow
represented collagen type | and green collagen type 11 (the same below). The pattern of micronodular cirrhosis is evident. x100

Figure 2 Histological section of rat liver after 8- weeks of treatment with high-dose IFN-y and 12 weeks of CCl, under polarizes after
staining with Sirius Red. x100

Figure 3 Histological section of rat liver after 8-weeks of treatment with medium-dose IFN-yand 12 weeks of CCl, under polarizes after
staining with Sirius Red. x100

Figure 4 Histological section of rat liver after 8- weeks of treatment with low-dose IFN-y and 12 weeks of CCl, under polarizes after
staining with Sirius Red. x100

Figure 5 Histological section of rat liver after 8- weeks of treatment with colchicine and 12 weeks of CCl, under polarizes after staining with
Sirius Red. x100

Figure 6 and 7 Histological section of liver biopsy of a patient with chronic hepatitis B before IFN-ytreatment under polarizes after staining
with Sirius Red. Figures 6 and 7 show two different fields. x100

Figure 8 and 9 Histological section of liver biopsy of a patient with chronic hepatitis B after 9-month treatment with IFN-y under
polarizes after staining with Sirius Red. Figures 8 and 9 show two different fields. x100
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DISCUSSION

CCl, isone of the most widely used hepatic toxins
for experimental induction of liver fibrosiscirrhosis
in laboratory?>%526, The model was used even in
1936. But, disadvantages of the model were
apparent, such as higher mort ality rate. For this
reason, 205 rats were used to produce CCl ,-iduced
hepatic fibrosismodel in our study. By killing some
animals at the end of each week, we successfully
got the hepatic fibrosis model at the fourth week. A
total of 150 rats were used for the following study.
We used DM N-induced hepatic fibrosismodel. The
characteristics of this model had been described by
Madden et al %, Low mortality rate, shortproduction
period and easy reproduction were the main
advantages. We could investigate the effect of IFN-
y on hepatic fibrosis caused by different toxins
because the two models had different mechanisms
of inducing hepaticfibrosis.

Earlier report on the effect of IFN-y anti-fibrosis
could be found in 1984, Studiesin vitro or in vivo
later proved that IFN-y had a better effect on hepatic
fibrosig®*4. However, IFN-y and toxins were used
at the sametimein these studies. In the strict sense,
their results only demonstrated that IFN-y could
prevent hepatic fibrosis, but failed to provethe effect
of IFN-y. In this study, IFN-y was used on the first
day of the fifth week when hepatic fibrosis had
appeared so as to observe its effect on hepatic
fibrosis.

In our study, we substantiated the impression that
pathological changes taking place in CCl,-induced
model were different from those in DMN-induced
model!?>2¢, But, all the animals in fibrotic model
groups showed complete fibrotic septum, forming a
pattern of micronodular cirrhosis. Treatments with
different doses of IFN-y indicated significant
decreases in the SSS, liver hydroxylproline content
and serum hyarunic acid level. Among the three | FN-
y treatment groups, the best effect was present in the
high-dose | FN-y group.

To our knowledge, thisisthe first study on the
effect of IFN-y using different doses in animals.
Our results showed that the effect of IFN-y was
associated significantly with doses. The higher
the dose, the better the effect (Tables 1-4). The
dose of IFN-y used for virusis as high as 600M U/
day. However, in our study, the medium dose of
IFN-y (5 MU/kg/day) used in ratsis equal to 100
MU/day used in human. Whether the dose of | FN-
y could be increased clinically needs further
studies.

Colchicine was used as the control drug in the
experiment. Itseffect on hepatic fibrosisin ratswasnot
as good asthat of IFN-y according to the pathological
and biochemical examinations(Tables1-4).

In order to complete the animal experiment,

we substantiated the effect of IFN-y on chronic
hepatitis B patientswith hepatic fibrosis. Fourty-seven
patients conforming to the study criteriawere chosen
in our study. After a 9-month IFN-y treatment, 33
patients underwent asecond liver biopsy. Theresults
showed that the SSS decreased or unchanged in 30
patients (Table 5). The mean fibrosis score in
accordance with SSS decreas ed from 8.40 + 5.83 to
5.30 = 4.05 (Table 6). And serum indices (including
HA, C-IV, PCIII and LN) strengthened the pathol ogical
impression. All thefour indicesdecreased significantly
after the IFN-y treatment (Table 7).

It was concerned that IFN-y would increase
inflammation!?”. However, our study showed a
decrease of inflammation as compared with the
previous | FN-ytreatmentsalthough thedifferencewas
not statistically significant (Table6). Wechosechronic
hepatitis patients for the experiment so asnot to cause
patientsany worriesat the stage of acuteinflammation.
The results showed that |FN-y treatment was safe for
chronic hepatic patients. In the study, we also
performed routine serum biochemical tests, including
ALT, AST, and y-GT, AFP. The mean serum ALT,
AST, and y-GT level lowered in those patients as
compared with those of IFN-y treatment. No obvious
change in serum AFP level was found within the 9
months.

It is well known that collagen type | is the
predominant extracel lular matrix proteininfibrosisand
cirrhosis but few techniques could discriminate
different collagensin the same section'®2%, We used
Sirius red stain to resolve the problem as described
by Zhang et al!*®l. Under Polarization microscopy,
sections stained with Sirius red showed different
colors, red and yellow representing collagen type |
and green collagen typelll.

In our previous report, decrease of serum hepatic
fibrosisindiceswasobserved™ after 3 monthsof IFN-
ytreatment. So, at the earlier stage of the experiment,
we adopted a 6-month treatment. There were 2
patients who received a second liver biopsy. No
obvious changes were found in liver sections. We
considered that a 9-month IFN-y treatment was
appropriate.

Inthisstudy, we paid moreattention to Sde-effects.
Symptomsincludingfever,joint pain, myagias, headache,
nausea, leukopeniaand platel et decrease werefound in
theexperiment. |FN-ywasfirst used to treatrheumatoid
(034 " for as long as 24- months®?. No serious side-
effects were reported. However, whether |FN-y may
cause any side effects when it is used to treat hepatic
fibrosisneedsfurther observations.
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