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after treamment™". An antifibrotic effect of IFN has
Several animal models have been dawelopad been postulated oven in the absence of anti-viral
sudv  liver cirrhosis. Liver cimhosis could be response, which suggests that IFN directly inhibits

- . - . -y | . N - y .
developed in  Sprague-Dawley rass 3 weeks afler fbrogenesis ™ IFN-gamma lichts antiprofiferative

commoa bile duct ligature™. Rats infected with and antiftbrogenic  activiy  In A variety  of
Helminth Capillaria Hepatica regularly developed mesenchymal @ells, including hepativ atellite celis.

septal hepatic fibrosis and concluded by cirrhesis 40 Funb*n’\sb: IFN~;:.\mm;\‘ inhibixﬁ collagen synthesis
davs after inoculation'™. Different doses of chuding npe 1 and 1 coilagen™

thicacetamide (0.05%, 0.1%5 and 0.15%) werz used to Several synthetic interferons have been developad
induce liver cirrhosis in Wistar rats'™ . Experimental Although comparative studies have not yet been
hepatic fibrosis could alse be produced by conductad. clinical studies suggest that there may be
dimethy Initrosamine in rats™. Hepatic fibrosis in rats significant therapeutic ditferences between the use of
could be sufficiently induced by  repetitive natural and syathetic interferoms™”. Studies have
mraperitoneal injections of allylalechoi™. ' found that meament with syuthetic INF in cermain

. - . cases mav cause an immunological response (the
Carbon tetrachloride (CClL) is a well Known N \
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hepatotoxicant. To develop a reproducio e*r‘m?,e. e by the human immune system) that reduces the
fiver cimhosis in rats, CCl and phenodariial were effectiveness of the treatment or which may cause

administered to male Wistar rats for 9 f“ﬂ‘s“‘\m and adverse side effects. 1t is believad that the production
Sprague-Dawley rats for 8 weeks™™. In ancther of neumalizing andior bimding antibodies s virtualhy
~ design, experimental cirrhosis was produced in s non-existant in patients treated with natural N,
after 2 6-month peried of exposure to CCL . Liver Furthermore, primanly due 10 biokogical differences,
cirhosis was also ‘induced in rats by 2 weekly the side effects of treatment with natumal IFN, in
iniragastric administration of CCl for 16 weeks™'™, certain instances, may be less severe than those with -
Furthermore, fibrosis was seen in rats after weeklh symthetic IFN"Y,
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The current study was conducted to study the
effects of the nawral and recombinant IFN,
ISMAFRON® and ROFERON®-A, respectively, on
liver cirrhosis, induced by subcutaneous chronic
injections of CCl., in male Sprague-Dawley rats.

MATERIALS AND METHODS

Male Sprague-Dawley rats weighing 180=20 g,
obtained from the National Center of Drug Control
and Research, were used in these studies. Animals
were kept at 25°C on a 12-hr light-dark cycle in a
room with 35-70% relative humidity. Three animals
were kept per cage, and food and water were allowed
ad libitum. The rats were housed in stainless steel
cages with mesh floor.

Animals were randomly divided into three groups,
Group I. non-treated animals, this group served as a
general control; Group II. this group was subdivided
into subgroup !, normal animals treated with natural
IFN, subgroup 2. normal animals treated ‘with
synthetic IFN, and subgroup 3. normal animals treated
with liguid paraffin (the vehicle of CCly); Group I,
cirrhotic animals.

Afier inductien of cirrhosis with CCly, as evident
by the histepathelogy of randomly selected samples of
rats’ livers, animals were divided into three
subgroups. subgroup 1, cirthotic animals treated with
natural 1PN, subgroup 2, cirthotic animals treated with
synthetic TFN, and subgroup 3. non-treated cirrhotic
animals. Each working group was composed of 10
animals, according to the sample size equations.
Induction of cirrhosis: Rats were treated with

subcutaneous injections of CCly in liquid parafin at a
dose of 0.3ml/100g body weight twice a weak for 10
weeks. Control rats received an equal volume of liquid
paraffin. Rats were treated daily with interferon for 2
weeks, 10,000 1U/rat/day Ismafron® (natural IFN) or
50,000 IU/ravday Roferon-A®  (synthetic IFN,
provided by ACAPI). A summary of the studied
groups is shown in Table 1.

Collection of samples: At the end of the experiment,
blood samples were collected from the retro-orbital
venous plexus using capillary tubes®. Rats were
sacrificed after blood collection and liver tissues were
collected. Blood samples were centrifuged at 4000
rpm for 5 min. The serum was removed, frozen
immediately on dry ice, and stored at - 80°C to be
used for the determination of liver function tests. All
groups were examined for liver function tests, serum
collagen level, and histopathology as follow:

1. Analysis of liver enzyme activities: serum enzyme
activities of alanine aminotransferase (ALT)*”,
alkaline phosphatase (ALP)®® and gamma-
glutamyl transpeptidase (GGT)® were measured
using specific relevant kits (bioMerieux),

2. Estimation- of serum procollagen 11§ (PCIII) using
radioimmunoassay technigue®”,

3. Liver preparation for histopathology: Animals were
sacrificed to cbtain liver tissues. Samples of Jiye,
tissues for histopathology were fixed by immersigp
in 10% neutral buffered formalin for 24 hr. Slices
(4mm thickness) of fixed lissue were processed,
embedded in paraffin. sectioned to a thickness of 5
pm, mounted on glass slides. and stained with
Hematoxylin and Eosin (HE), and Masson
Trichrome for histopathological evaluation.

Statistical analysis: Data were collected, tabulated,
and analyzed by one way analysis of variance
(A.\‘OVA) followed by Bonferroni test for contineous
variables (liver enzyme activities). Chi-square test of
significance was used for the analysis of discrete
variabies (histopathology).

Table 1: Summary of the studied groups.
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RESULTS

The serum activity of ALT was significantly
different among the aroups as indicated by
ANOVA (p=i.005). ALY serum activity in cirrhotic
animals treated with lsmafron was significamiy higher
than that in cirrhotic animais treated with Roferon and
the normal group treated with Ismafron (p<0.05),
Table 2.

GGT data analysis showed significant ANOVA
results (p=0.01): that was, apparently, due to the
elevated activity of GGT in the cirrhotic untreaied
group as compared to the control (pG.003). Other
groups exhibited no signilicant diflerence, Table 2.
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Although ANOVA results of ALP were non-
significant among all groups, Table 2 shows that ALP
serum activities tended to decrease in the groups
treated with Ismafron and Roferon as compared to the
cirrhotic untreated group.

Comparing the procollagen [I1 (PIIINP) serum
levels among the seven groups, ANOVA analysis
showed significant effect (p=0.001); as indicated by
Bonferroni test, this significant effect was as follow:
¢ A significantly higher level of PIINP in the

untreated cirrhotic group than the level in the

cirthotic group treated with Isamfron or Roferon

(p=0.01).

A significantly lower level of PIIINP in the control
group than its level in the cirrhotic group treated
with fsmafron or Roferon (p<0.001).

* The serum lcvel of PIHINP in the untreated cirrhotic
group was significantly higher than its level in the
control and in both normal groups treated with
either Ismafron or Roferon (p<0.001).

The death rate was 40% in the untreated cirrhotic
* group, whereas the death rate was 20% in the cirhotic

animals treated with. Ismafron or Roferon. Although
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Chi-square analysis of the scores of fibrosis,
inflammation, or fatty change showed no significant
results (p=0.48, p=0.13. and p=0.95, respectively),
histopathological changes could be detected. Degree
IV of fibrosis was detected only in the untreated
cirrhotic group (Table 3). Further, the latter exhibited
degree 111 of fibrosis in three animals out of six,
whereas the cirrhotic animals treated with Ismafron or
Roferon exhibited the same degree of fibrosis in only
two and one animal out of eight, respectively. The
latter groups showed the lower degree of fibrosis in
five animals each.

Similarly, degree IV of inflammation was detected
in four animals of the untreated cirrhotic group, in
contrast to one animal or non in the cirrhotic groups
treated with Ismafron or Roferon, respectively.
Further, the cirrhotic groups treated with Ismafron or
Roferon showed degree | of inflammation in two and
five animals, respectively, as compared to non in the
untreated cirrhotic group. No specific trend was
observed in the fatty change parameter among various
groups. Figure 1 shows the histological changes that
took place in the liver.

Table 2: The serum activities of ALT, GGT, ALP,
end PIINP in all studied groups of rats, untreated
contrel, normal animals treated with Ismiren,
Roferon, or liquid paraffin, and the cirrhotic groups,
untreated and treated with Ismafron or Koferon.

Parametcr i .
ALT GGT ALP PIHINP
| ] i 5 ]
Group (UL | (L) (U/L) (pg'l)
e | 122013 a 72620 (0%
Control |827=436 n 83123016 (123)
Ismafron 67.2:2.58 2.12035] 775.7549.13 148:0.181
(n 4
E 3 7512
£ | Roferon [79.3 £2.97 * 84762328 751 .0 154
< 8 (3)
z
Liquid | 4y co| 162027 ] oot o coqq | 73020.008
paraffin 7274 55 ) §31.2235.31 (1.9.10)
87 6=327 708820 1R
2 = T
Ismafron (12) 2520421 630:4381 (167
"
Z 6442664, 5 2pans g | 796220164
E Roferon 2) 2.8:031 | 6623822468 (2.89)
U 1
Untreate | ., ’ 33:0421 ., 4 2 8 RO0=0 159 |
g |1622682| 77 o) (7936721193715 1< 6 8.10)]
\ |
¢ Values are expressed as the mean = the standard

error of the mean.

o All data were analyzed using one way analysis of
variance (ANOVA) followed by Bonferroni test
for multiple comparison of means.

* Significantly different groups are indicated by the
same italic number.

Table 3: The histological profile of the liver.
including fibrosis, inflammation, and farty change, in
treated and untreated cirrhotic rets.
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2
g I s | 3 1
X - I
= 1 2 | 1 | k!
=z
v 0 I o | 5
= I | 2 | 5 | 0
b= 11 o | 2 | 0
=
£ 1 > | o | ¢
= v 1 o0 | 4
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Figure 1: Show norma! liver cells (A). cirrhotic
nodules (B, C, and E), inflammation (Fias well as
steatosis (D) in hapatocytes.
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DISCUSSION

In the present study, two weeks of treatment with

IFN produced beneficial effects on the serum activity
of ALT; this effect was evident with the synthetic
IFN, Roferon, as compared to the natural IFN,
Ismafron. Further, IFN treatment improved the
histological picture of the liver in CCly-treated rats. In
agreement with these results, several investigators
have reported improvement of histological appearance
in patients with normalized ALT levels after IFN
therapy”". The protection by IFN from CCl-induced
damage was explained on the basis of inhibition of
cytochrome Py 2E1 activity™. This would prevent
ghc bioactivation of CCly to the highly reactive
m.termcdialc CCly. Indeed, in vitro experiments with
[FN have shown that it suppressed cylochrome Py
261779 An interaction between IFN and (_‘C']o
metabolism cannot be ruled out. )

. Although IFN exhibits protective effects against
liver damage, it has its own toxic effects. Hepatocyte

14

in mice receiving high

induces a decrease in
(30)

necrosis has been reported
doses of interferon®™. IFN
protein synthesis by inhihilun.g. scvc;;nl enzymes
This could lead to hepatocyte "'J““'}" ‘.\I‘n. the current
study, the serum activities of /\L‘l, GGT, Al,l’, and
PINP tended to increase alter Roferon, u.nd sometime
[smafron, (reatment as compared 1o animals treated

with the vehicle.

n that serum level of PHINP is a
as well as inflammation in the
fibrosis is characterized by an
cellular matrix formed by
wrker of hepatic [ibrosis is
type I procollagen

It has been show
marker of fibrogenesis
liver®™. Because liver
increase in the hepatic extra
collagens, the best-known mar
the terminal propeptide of | ger
(PHIND), a cleavage product of collagen precursor™
PIINP was used in the current study as a
osis. Ismafron or Roferon treatment had
ffect on the serum level of
results, TFN has been

and decrease
140.41)

Therelore,
marker of fibr
a significant decreasing ¢
PININP, In agreement with these
shown to suppress collagen synthesis
procollagen mRNA levels in vitro and in vivo
The reduction in serum markers was strongly
correlated with an improvement in the histological
profile, suggesting that the effect of IFN was due to. at
least in part, anti-inflammatory properties. The present
results prove anti-inflammatory effects  of  both
Jsmafron and Roferon in cirthotic rats. These results
confirm in vitro data that demonstrated that 1FN
inhibits proliferation, activation as well as collagen
synthesis of human myofibroblast-like cells®?,

Because the severity of hepatic inflammation
seems to be a major factor leading to cirrhosis, any
reduction in hepatic inflammation may potentially
delay fibrosis progression. 1t has been suggested that
IFN may play a role in regulating collagen production,
particularly under pathologic conditions characterized

by accumulation of  inflammatory cells™.
Abnormalities in  collagen regulation may be
responsible for fibrosis characteristic  of certain

discases, such as liver cirrhosis™".

It was reported that 1FNa treatment preserved
hepatocyte and erythrocyte plasma membrane function
a‘nd composition as well as the normal structure of
liver parenchyma in CCly-cirrhotic rats. the authors
suggested antifibrogenic actions of IFN“Y. The
present study showed that Ismafron or Roferon
treatment  alleviated  fibrosis in  addution o
inflammation.

estalt:li les dge.ne.ra.ll_v accepu:ﬁ that once fibrosis is
i P and s it s b o

als have led to the
hypothesis that hepatic fibrosis is a reversible process
afler discontinuation of the causative factors™*". ll;
human, fibrosis requires years to become established.
thus long term treatments with IFN are required 1o
evaluate its antifibrogenic effects in chronic liver
discases. Plasma membrane alterations in hepatocytes
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and envthrocytes produced by CCli~cirthosis revert

sl‘hmnncousl} afler 4 weeks of CCly withdrawal'

0y

This discrepancy may arise from the difference in

scoring systems used for evaluating fibrosis. [t was
suggested that the histological improvement observed
in a fraction of non-responder patients was not duc to
a therapeutic effect of 1FNa, but rather to cither a
random sampling fluctuation or change in the natural
course of chronic hepatitis"*™.

It is concluded that chronic treatment with

Ismafron or Roferon has beneficial effects in the
treatment of CCly-induced liver cirrhosis. Both drugs
could normalize the serum markers of liver cirrhosis
and improve the histological profile of the liver in
CCl,-treated rats.
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