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normal saline in induction of sclerosing cholangitis in
rabbits
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ABSTRACT
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Objective: To evaluate the effects of 0.5% silver
nitrate, 20% chloroformic garlic extract, and 0.9%
normal saline in induction of sclerosing cholangitis in

the bile ducts of rabbits.

Methods: During a-6-months period from April to
September 2006 in Shiraz University Laboratory
Animal Research Center, we selected 3 equal groups

of rabbits. We injected 0.5% silver nitrate, 20%
chloroformic garlic extract, and 0.9% normal saline
into the bile ducts of each group. The animals were
euthanized, and autopsied after 4 months and
the liver and bile ducts were removed and studied
histopathologically. Cholangiography was undertaken
to evaluate the presence and extent of any sclerosing
cholangitis.

Results: Animals showed sclerosing cholangitisin silver
nitrate group (7 [58%]), one (8%) in chloroformic
garlic extract group and one (7%) in normal saline
group. The difference between silver nitrate and
chloroformic garlic extract groups were statistically
significant and similar results were noticed between
chloroformic garlic extract and normal saline groups.

Conclusion: Twenty percent of chloroformic garlic
extract had fewer complications such as sclerosing
cholangitis, compared to other materials.
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Hydatid disease of the liver is still endemic in
many parts of Iran." The treatment of hydatid
cyst is largely surgical, with medical treatment being
served as coadjuvant treatment.” Sclerosing cholangitis
encompasses a spectrum of chronic cholestatic
diseases of the intrahepatic and extrahepatic bile ducts
characterized by patchy inflammation, fibrosis, and
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structuring.® Injection of different scolicidal agents
into the hydatid cysts has been used to sterilize the
cyst and to prevent intra-abdominal dissemination of
the parasite during surgery.>** These agents including
hypertonic saline, silver nitrate, formalin, may result
into occurrence of sclerosing cholangitis.”® Twenty
percent chloroformic garlic extract was previously used
as a protoscolicidal agent,”® and there is no data available
in this relation in induction of sclerosing cholangitis.
So, this study was undertaken to compare the effects of
silver nitrate, chloroformic garlic extract, and normal
saline in induction of sclerosing cholangitis in bile ducts
of rabbit as an experimental animal model.

Methods. During a 6 months period from April
to September 2006 in Shiraz University Laboratory
Animal Research Center, 45 Dutch rabbits weighing
1.5-2 kg were randomly divided into 3 equal groups
receiving 0.5% silver nitrate, 20% chloroformic garlic
extract (prepared by perculation method), and 0.9%
normal saline in their bile ducts. The study adhered
to the principles of laboratory animal care established
by Ethic Committee of Shiraz University of Medical
Sciences. The animals were anesthetized using 44 mg/
kg of ketamine hydrochloride and 8 mg/kg of xylasine
intramuscularly. Under anesthesia, the abdomen
was opened from the right side and 0.5 ml of 20%
chloroformic garlic extract was injected transhepatically
by a 25 G needle into the gall bladder and then the
common bile duct was clamped for 5 minutes. Similar
methods were applied for injection of 0.5% silver
nitrate and 0.9% normal saline in the other 2 groups.
The abdomen was closed after all injections. Tetracycline
(2% OCT, Darupakhsh, Iran) was sprayed on the
incision area with parenteral administration of penicillin
(33 mg/kg, Darupakhsh, Iran) and streptomycin (30
mg/kg, Darupakhsh, Iran) for 5 days. The abdomen
was opened again after 4 months and the animal was
euthanized. Liver, biliary system, and duodenum were
transferred into a normal saline solution mixed with ice
and underwent a cholangiography immediately. Then,
the tissue samples were transferred into a 10% buffered
formalin solution for histopathological studies while
both the radiologist and the pathologist were blind to
all samples. In cholangiography, one ml of 50% contrast
medium (76% meglumin compound, Darupakhsh,
Iran) diluted in normal saline was injected into the gall
bladder while the ampula was clamped. Two specimens
were provided from the liver for histopathological
studies. Five rabbits died during the first month of
the study period (2 in chloroformic garlic extract, 2 in
silver nitrate and one in normal saline groups) and were
excluded from the study.
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The collected data were analyzed by Chi-Square
method using the SPSS Version 13. The p value less

than 0.05 was considered statistically significant.

Results. Histopathological ~ findings  were
demonstrated in Table 1 showing no sclerosing
cholangitis in any of the groups. Ballooning and
periportal degeneration was visible in the hepatocytes
in silver nitrate group (69% of samples). Portal space
inflammation was observed in all rabbits of silver
nitrate group followed by 64% in normal saline and
38% in chloroformic garlic extract groups (Figure 1).
Radiological findings based on cholangiography of the
3 groups were shown in Table 2. Sclerosing cholangitis
was significantly more in silver nitrate group. Mild
stenosis was noticed just in one case of chloroformic
garlic extract and moderate stenosis in one case of

Table 1 - Pathological findings in 3 groups of rabbits 4 months post-
operation.

Findings Chloroformic  Silver nitrate  Normal saline

garlic extract group group

group
n (%)

Ballooning degeneration - 6 (46) -
of hepatocytes
Periportal degeneration of - 3(23) -
hepatocytes
Kupffer cell change - - -
Central vein change - - -
Portal space infiltration 5 (38) 13 (100) 9 (64)
(lymphocyte)
Sinusoidal change - - -
Paranchymal change - - -

Figure 1 -Inflammation and ballooning degeneration around central
vein.
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Table 2 - Cholangiographic findings in 3 groups of rabbits 4 months

post-operation.

Chloroformic Silver nitrate Normal saline
garlic extract group group

group

Findings

n (%)
5(39)
1 (8) 0

12 (92)
1 (8

Normal

Mild narrowing of hepatic
ducts more in hilum

Moderate narrowing of 0 1 (8 1 (7)
hepatic ducts more in

hilum

Mild irregularity and 0 2 (15) 0
multiple beading of

bilateral intra and extra

hepatic bile ducts plus

narrowing in hilum

Moderate narrowing of 0 1 (8) 0
bilateral intra and extra

hepatic bile ducts and h

hilum

Mild narrowing and 0 1 (8) 0
beading of right hepatic

duct

Mild distal narrowing 0 1 (8) 0
of right hepatic duct and

common bile duct

Non-conclusive 0 1 (8) 1 (7)

normal saline, while the remained changes were visible
just in silver nitrate group (58%). Sclerosing cholangitis
was observed in 7 cases of silver nitrate group, which
was statistically significant compared to chloroformic
garlic extract group (p=0.01). The difference between
the garlic extract and normal saline groups was not
statistically significant (»>0.05) (Figures 2 & 3).

Discussion. Hydatid cyst is an endemic parasitic
disease in middle east including Iran,"? while the
treatment of choice is still surgery® by evacuation of
the cyst or evacuation of the cyst with omentoplasty,
partial cystectomy, liver resection, cyst evacuation
through the skin, and injection of protoscolicidal agents
into it.>®*'” The important point in hydatid surgery is
preventing dissemination of protoscolices into the
peritoneal cavity. Several methods were applied in this
relation such as administration of oral albendazole
before®!! or after the surgery,'”” administration of
H,O, and pads soaked in protoscolicidal agents." In
majority of cases, protoscolicidal agents are injected
into the cyst before it is opened.’ Sclerosing cholangitis
is one of the complications occurring after injection of
almost all protoscolicidal agents.”® The first reports of
sclerosing cholangitis dates from 1981 after injection
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Figure 2 - Moderate narrowing of hepatic ducts, more in hilum.

Figure 3 - Mild multiple beading and narrowing of bilateral intra and
extra hepatic bile ducts and narrowing of the hilum.

of formalin into the cyst.’ The reason for occurrence
of sclerosing cholangitis is the presence of a connection
between the cyst and the bile ducts'*'”'® resulting into
penetration of protoscolicidal agents into the biliary
system and development of sclerosing cholangitis due to
caustic effects of these agents or due to immunological
mechanisms.* The connection between hydatid
cysts and biliary ducts was reported to be 25% and
50%.¢ Several efforts were undertaken to administer
a potent protoscolicidal agent and to prevent any
sclerosing cholangitis. The protoscolicidal activity of
20% chloroformic extract of chloroformic garlic was
previously shown in ourarea.” Our study was undertaken
in animal model to evaluate any sclerosing cholangitis
induced by the 20% chloroformic chloroformic garlic
extract. Cholangiographic findings are similar in primary
and secondary sclerosing cholangitis'® showing focal
strictures, irregularities, beading and fraction of small
bile ducts. Cholangiography is the standard method
of diagnosis for sclerosing cholangitis.'*' Pathological
findings are unspecific and cannot separately be used
for diagnosis of sclerosing cholangitis, and the sampling
methods are also quite different,'>'”*! This method was
reported to be used in some researches in diagnosis of
sclerosing cholangitis to demonstrate any periductal or
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concentric fibrosis, biliary hyperplasia in portal space,
ductal obliteration, or inflammation in portal tracts.”"*
However, the morphological and functional features of
sclerosing cholangitis have not been defined completely
in any animal model.”?  We used cholangiographic
findings as major criteria of diagnosis of sclerosing
cholangitis. Ourresultsshowed thatsclerosing cholangitis
was significantly less in chloroformic garlic extract group
(8%) in comparison with the silver nitrate (58%) group
and similar to the normal saline group (7%). The only
case of sclerosing cholangitis in normal saline group may
be due to administered agents,>'® and can be similarly
explained in the chloroformic garlic extract group too.
The histopathological findings including Ballooning and
periductal degeneration of hepatocystes were just visible
in the silver nitrate group (69%) although these findings
may have viral or therapeutic causes. According to the
high incidence of sclerosing cholangitis in silver nitrate
group, these pathological findings may be primary signs
of pathological changes in the tissue. The unspecific
pathological findings of portal space inflammation were
observed in all cases of silver nitrate group (100%),
which was significantly more than normal saline (64%)
and chloroformic garlic extract (38%) groups which
may be due to administered agents.

In conclusion that the chloroformic garlic extract
can be safely administered as a protoscolicidal agent
with least occurrence of sclerosing cholangitis.
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