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ABSTRACT

This study was carried out to study the effect of azathioprine drug on some histological structure in albino
mice. sixty adult female albino mice (20mice/group), were used in this study, the average body weights are 30-32
gm. two doses of azathioprine (50 mg/kg/b wt. and 100 mg/kg/b wt.) were given by the oral route daily for 40
days to the second and third group respectively, while control group was given normal saline. The
histopathological examination of the treated animal for liver showed congestion with dilation of portal vein,
Dilation of sinusoids and Mono-nuclear cell aggregation for the second group while for the third treated group
showed small granulomatous lesion of mononuclear cells, Enlargement and proliferation of kupper cells, Severe
necrosis. Sever vacuolar degeneration of hepatocytes. The histopathological section of spleen was showed
Infiltration of megakaryocyte for the second group while for the third group showed hypertrophy of central
arteriole with dilation and infiltration of mono-nuclear cell mainly macrophage and plasma cell in red pulp. The
histological changes in intestine tissue of the treated animals showed vacular degeneration of epithelial cell with
hyperplasia of goblet cell which produce allots of mucin for the second group while for the third group showed
infiltration of mononuclear cells between glands. From this study we concluded that there was harmful effect of
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azathioprine on different tissues of the experimental animal dependent on increasing dose of this drug.
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INTRODUCTION

Azathioprine (Imuran) belongs to the chemical
class of purine homologues, it is an imidazole tra-
nsformed to 6- thioionsinic acid and 6-mercaptop-
urine in body [Day et al., 2005]. in organ trans-
plantation. It is act to prevent rejection of organs
as an immunosuppressive drug and auto-immune
diseases. It is used also to treat some medical dis-
eases like Crohn's disease and rheumatoid arthritis
[Patel and McCall, 2006] to treat an array of auto-
immune diseases like dermatitisand restrictive lung
disease with prevent rejection of transplanted org-
ans thus Azathioprine is used alone or with other
immunosuppressive drug. It is also important for
inflammatory bowel disease [Evans, 2004]. since
it stop the action of amido-phosphoribosyl trans-
ferase enzyme, So it block the synthesis of RNA
and DNA by cells [Sami, 2016]. In spite of that its
mediated the action of Thioguanosine triphosph-
ate (TGTP) which is incurporated in to RNA syn-
thesis [Maltzman and Koretzky, 2003]. The mode
of action to azathioprine is send activated monon-
uclear cells and T cells into apoptosis (program-
med cell death) by interacts with the GTP-binding
protein, stopping the regulation of specific protein
Bcl-xL [Steinhilber, et al., 2005] when the pers-
ons begins to use this drug, they have common
side effects including Nausea, dizziness, vomiting,
skin rashes, fatigue and diarrhea. Win transplant
patients receiving this drug hair loss is usually

seen. One of side effect of azathioprine is suppres-
ses the bone marrow synthesis so patients can
develop anemia. Acute pancreatitis can occur in
patients with Crohn's disease [Weersma, et al.,
2004].

MATERIALS AND METHODS

ANIMAL BREEDING: Forty adults, 15-16 weeks
old, female albino mice (Mus musculus), weighing
30-32gm were obtained from animal’s house of
the College of Science, University of Baghdad,
Irag. The animals were kept in a well-ventilated
room, in standard plastic cages at 24-28°C tempe-
rature with 12 hrs natural light and 12 hrs dark-
ness. The mice had free access to tap water and
dry pellets which obtained from local market ad
libitum. The mice were allowed to acclimatize for
few days.

TREATMENT: Animals where divided into 3
groups, 20 per group as follows:

Group1: animals were treated with normal saline.
Group 2 animal were treated with 50mg/ kg body
weight of azathioprine.

Group 3: animals were treated with 100 mg/kg/
body weight of azathioprine.

Azathioprine given daily by the oral route with
0.1ml of 50mg/kg body weight and 100mg/kg body
weight of azathioprine respectively by using gav-
age tube.
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ANIMALS KILLING AND SPECIMENS
COLLECTION: By cervical dislocation [Siddi-
que, et al.,, 2015], all mice were killed after 40
days. Liver, spleen and intestine were removed
and fixed in Bouin’s fluid for 12-24 hours then
washed several times with ethanol 70% by dehyd-
rated process and embedded in paraffin and kept
until use. Serial sections were cutted of 5 microns
thickness using a rotatory microtome and then
stained with hematoxylin and eosin (H&E) then
examined using light microscope. Photo-graphs
were taken by digital camera [Bancroft and
Stevens, 1982].

RESULT AND DISCUSSION

Azathioprine is an immune suppressive drug,

it is the most important drug used in the therapy of
rheumatoid arthritis; inflammatory bowel disease;
acute lymphoblastic and leukemia. The histologi-
cal examination of liver, spleen and intestine in
control group shows normal histology as show in
Fig 1, 4 and 8. The histopathological examination
of liver for treated animals with 50 mg/kg body
weight (second group) of azathioprine showed dil-
ation of portal vein with congestion, mononu-
clear cell aggregation (MNC) and dilation of sinu-
soids Fig 2 ,while for the third group which trea-
ted with100mg/kg body weight showed small gra-
nulomatous lesion of mononuclear cells, Enlarge-
ment and proliferation of kupper cells, severe
necrosis. sever vacuolar degeneration of hepato-
cytes Fig 3.
The histopathological section of spleen was sho-
wed Infiltration of megakaryocyte for the second
group which treated with 50 mg/kg body weight
while for the third group which treated with100
mg/kg body weight showed hypertrophy of central
arteriole with dilation and infiltration of mononuc-
lear cell (MNC) mainly macrophage and plasma
cell inred pulp Fig 5, 6 and 7.

Histological changes in of tissue of intestine
for the second treated animals with50 mg/kg body
weight showed vascular degeneration of epithelial
cell with hyperplasia of goblet cell witch produce
allotsof mucin while for the third group which tre-
ated with100 mg/kg body weight showed infil-
tration of mononuclear cells between glands Fig 9
and 10.

The harmful effect of azathioprine on the infe-
cted tissues may be due to azathioprine toxicity,
Functional polymorphisms of several enzymes
involved in the metabolism of thiopurines like
azathioprine have been linked with toxicity [Sch-
maier, 2008]. Mion et al., 1991] demonstrated that
azathioprine induces hepatotoxity, since it causes
lesions in the liver, hyperplasia and peri sinusoidal
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fibrosis in it and this agree with our study (Fig 2,
3) [César et al., 2004]. The production free radi-
cal in organs and tissues are the cause of toxic
effects of azathioprine since its reduce to stop the
synthesis of different specialized cell like hepato-
cytes by selective inhibiting the synthesis of aden-
ine which belong to purine nucleotides and this
agree with our study Fig 3 [Weersma et al.,2004].

Azathioprine cause acute pancreatitis, so it has
harmful effect on liver cell which is responsible
for detoxification [Machalinska et al.,2002] And
kuffer cell in liver play role in detoxification also
[Niels et al, 2016, Hascheck and Rausseaux,
1998]. The severity of these negative effects of
azathioprine on animal organs may be related to
the duration of exposure [Maltzman and Kore-
tzky, 2003].

No study available reported the effect of aza-
thioprine on the tissue of spleen and intestine, but
theresults of histological examination in this study
may support the negative effect of azathioprine on
these tissues. The harmful effect of azathioprine
on tissue of spleen and intestine especially vascu-
lar degeneration may be due to Azathioprine inhi-
bits the regeneration of cells by interrupting with
DNA synthesis [Dearden and Nicholson, 1984] as
in Fig 7 & 9, Since azathioprine belongs to NSA-
IDs, there is direct relation-ship between format-
ion of gastric ulcer and anti-inflammatory of
NSAIDs [Bjarnason et al., 1987]. The clinical
implications in some patient receiving NSAIDs
drugs may bleed from the small intestine and lose
protein, contributing to iron deficiency and hypo-
albuminaemia [Gately and Li, 2004] and this
agree with our study. NSAIDs also induce apop-
tosis, cell growth inhibition and antiangiogenesis
such as azathioprine [Patel, et al.,2006].

After patients take azathioprine, the absorption
completely occurred in digestive tract very quic-
Kly [Jewell and Truelove, 1972]. Jewell and
Truelove [1972] demonstrated that azathioprine
cause gastrointestinal disturbance, the azathiopr-
ine treated patients suffered from relapses of the
ulcerative colitis (reoccurrence of symptoms which
include diarrhea and inflammation in this state)
[Casey, 1968].

Animal experiments suggest that immune-sup-
pressive therapy associated with a long-term risk
of neoplasia[Gearry and Barclay, 2005]. In 6-mer-
captopurine (6-MP) like azathioprine treated pati-
ents and due to complex metabolism and genetic
polymorphism transforming enzymes, there is a
wide inter and intra variation in concentration of
toxic metabolites, So, this may reflect the harmful
effect of azathioprine on the infected tissue as
shown in Fig. 5 and 6 [Pytrus et al., 2013]. In chi-
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Idren treated with immunosuppressive drugs (aza- Severe necroseis (N). Sever vacuolor degene-ration of
thioprine), anemia was diagnosed due to changes hepatocytes (DH).

in the upper gastrointestinal tract, the location of @i
the ileum, intestinal villous atrophy. And this
study was agreed with our result Fig 10.

13, o ‘1‘ : ﬁ
Fig 4: Section of spleen of control group showed
normal white pulp and normal red pulp (40X).
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Fig 1: Section of liver of control group showed nor-
mal hepatocytes, normal central vein, and normal
arrangement of liver plate (40X)

Fig 5: Histopathological section of spleen of mice
treated with 50mg/kg body weight showed: Infiltra-
tion of mega karyocyte

Fig 2: Histopathological section of liver of mice
treated with 50mg/kg body weight showed: Conges-
tion with dilation of portal vein (CP), Dilation of
sinusoids (DS). Mononuclear cell aggregation (M).

Fig 6: Histopathological section of spleen of mice
treated with 100 mg/kg body weight showed hyper
trophy of central arteriole with dilation.

Fig. 3: Histopathological section of liver of mice
treated with 100 mg / kg body weight showed: small
granulomatous lesion of mononuclear cells (M),
Enlaregement and proliveration of kupper cells (EK),
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Fig 7: Histopathological section of spleen of mice
treated with 100 mg / kg body weight showed: red
pulp infiltration of mononuclear cell (MNC) mainly
macrophage and plasma cell.

Fig 8: Section of intestine for control group showed
normal histology (40X).

Fig 9: Histopathological section of intestine of mice
treated with 50 mg / kg body weight showed vacular
degeneration of epithelial cell (V) with hyperplasia
of goblet cell (H) which produce allots of mucin(M).

Fig 10: Histopathological section of intestine of mice
treated with 100mg/kg body weight showed: infiltr-
ation of inflammatory cells between glands (MNC).
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