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a significant decrease in body weight was seen. It
seems that starvation elevates concentration of the
morphine in CNS. This increase leads to intestinal
mucosal atrophy and weight loss in the mice
subsequently. Elevation of morphine concentration in
brain stimulates proteolysis rate (Yoshida et al 2000).
Weight of control group at the age of 3-6 weeks
after 24 hours of unfeeding did not show significant
difference when it was compared with other groups.
Also the test group body weight at the age of 3-6
weeks did not show any significant difference with the
sham and control group. Unfortunately, the most of
previous studies worked on mature mice. Therefore,
we could not analyze this problem in the immature
group (3-6 weeks of the age). One reason for that may
be due to slow growth of mice before maturation. So
morphine cannot affect body weight in this age group.
By comparison sham and control group body
weight, test group body weight at the age of 6-9 and 312 weeks had a significant difference. These results
suggested that the chronic morphine administration
decreased body weight (Tal et al. 1984; Berglund et al.
1990; Pasternak. 1993; Nurten et al. 2004) in period of
maturity. Because morphine causes decrease in
nutrition, physical activity and digestive system
function in the addicted animal (Swaab 1995; Yilmaz
et al. 1999). Morphine slows down motility of
digestive system, peristaltic waves and HCL secretion
and also increases the tonicity of stomach and
duodenum. In addition, it could delay the emptiness of
the stomach (Katzung. 2004; Range et al. 2004).
Opioid infusion such as morphine reduces villus
height and causes mucosal atrophy (Yoshida et al.
2000). All above mechanisms lead to weight losses in
mice.
On the other hand, morphine activates release of
thyroid hormones that increase metabolism
subsequently. In this situation, Morphine consumption
should be acute (Tal et al, 1984).
2- Histomorphological changes in intestinal tissue
Our results showed that the chronic exposure to
oral morphine leads to the invasion of mononuclear
cells to duodenum, ileum, jejunum and colon mucosa.
It was reported that the morphine not only has the
inhibitory effect on digestive system but also affects
the intestinal immunity response. Morphine attracts
inflammatory cells toward the intestine and changes
intestinal mucosal thickness (Chi H et al. 2003). This
effect is done by the opioid receptors (especially receptor) and is inhibited by naloxane (Dinari et al.
1989). Also infiltration of mononuclear cell to ileum
may be due to Payer patches stimulation existed in the
ileum. But some evidences exist that opiates are
immunomodulatory (Kimberly et al. 2006).
Since the most important morphine receptor is
receptor, low-dosed morphine extensively affects
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these receptors, while high-dosed morphine only
stimulates other receptors (like and receptors) that
they have little importance (Adams. 2001). So low
dose morphine (0.01mg/dl) leads to major histological
changes.
Decrease of villus height and villus intensity in test
group compared to sham and control group was other
variation. Consistent with our study, Yoshida et al
(2000) reported that morphine infusion reduced villus
height, mucosal weight and protein content in jejunum
in Sprague-Dawley rats.
Colonal mucosa showed invasion of mononuclear
cell, hyperemia, and increase in Goblet cell size and
secretion, because chronic administration of this drug
slows GI tract motility (Harari et al 2006), so the body
is not resistant to alimentary parasites. Thus increase
in secretary activity and size of Goblet cell should be
an immunologic reaction (Dinari et al. 1989). Niazi et
al (1997) observed bleeding, ulcer, pseudo polyp and
inflammation in mucosal layer of colon in cocaine
addict. The chronic morphine consumption can cause
ischemia and finally gangrene of the intestine. High
number of leukocytes in gangrene area was reported
(Nalbandian et al. 1985). Vessel in this experiment
were hyperemic no hemorrhagic. Our experiment and
other research on the morphine (Frenklakh et al 2006,
Harari et al 2006, Yoshida et al 2000) don't
demonstrate any necrosis or gangrene in intestine
about morphine.
Low mononuclear cell accumulation in 3-12
weeks of age group may be due to adaptive change
that occurs after long-time drug consumption. On the
other hand, in 3-6 weeks of age group, immune system
has been weak and so couldn't response to morphine
administration.
In summary, we concluded that:
1- Long- termed use of morphine has leaded to
weight losses in mice.
2- Morphine caused histomorphological change in
small and large intestine in all age groups.
3- Marked and slight histomorphological change
was in 6-9 and 3-12 weeks of age group respectively.
4- Most important histomorphological change was
mononuclear cell invasion to mucosa
Regard to this research, further studies are needed
for evaluation morphine and other opiates side effects
on alimentary tract and its accessory gland such as
salivary glands, pancreas and other secretary gland.
We suggested that the chronic morphine consumption
must be limited or inhibitory compounds such as
naloxane accompany with morphine administration.
Although naloxane and similar drug have side effects
that limited their consumption.
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Figure 1- Histological section of intestine in control and test groups. 1- Ileal tissue, 3-6 weeks of age control group (40 x). 2- Ileal tissue, 3-6 weeks
of age test group (0.1mg/dl) (40 x). Mononuclear cell invasion is observable (arrows). 3- Duodenal tissue, 6-9 weeks of age control group (40 x)
4- Duodenal tissue, 6-9 weeks of age test group (0.01mg/dl) (40 x). Mononuclear cell invasion (arrow) and shortness of villous (stars) are shown.
5- Jejunal, tissue, 3-12 weeks of age control group (40 x). 6- Jejunal, tissue, 3-12 weeks of age test group (0.1mg/dl) (40 x). Mononuclear cell
accumulation and hyperemia (bold arrow) are shown.

Lieberkuhn. Also, accumulation of mononuclear cells
in 6-9 weeks and 3-12 weeks of age group was
maximum and minimum respectively.

Discussion
The effect of the chronic exposure to oral morphine
on body weight and intestinal mucosal tissue in mice

strain Balb/c was examined. Considering that
morphine usually is consuming in two different kinds
of dosages (0.1mg/dl and 0.01mg/dl) in practice, these
two dosages were used in this study.
1-Body weight of mice
According to this study, after 24 hours of
unfeeding in the control group at the age of 6-9 week,
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Graph 1- Comparison of the body weight (mean ± SD) in 3-6 weeks
age group. Body weight difference after 24 hours unfeeding and
secondary body weight were not significant (p>0.05).

Graph 3- Comparison of the body weight (mean ± SD) in 3-12 weeks
age group.* Body weight differences between test groups and sham
or control group were significant (p<0.01).

Results
1-Effect of morphine on body weight:
This study showed that control group weight at the
age of 6-9 weeks after 24 hours unfeeding was lower
than other groups at this age (p<0.05). While the
control group weight at the age of 3-6 weeks after 24
hours unfeeding was not significant in compared with
the other groups at the 3-6 weeks age class (p>0.05)
(Graph 1, 2). In 3-6 weeks of age group, difference
between the test group weight and sham or control
group weight was not significant (p> 0.05). There was
a same condition between the control group and the
sham group weight (p> 0.05) (Graph 1). In 6-9 and 312 weeks of age groups, weight difference between
test group and sham or control group was significant
(p<0.01, p<0.01). Control and sham group did not
show any significant differences (p>0.01, p>0.05
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Graph 2- Comparison of the body weight (mean ± SD) in 6-9 weeks
age group. * There was a significant difference between control
group body weight and other groups after 24 hours unfeeding
(p<o.o5). * There was a significant difference in the secondary body
weight between test groups and other groups (p<0.01).

respectively) (Graph 2 and 3).
2- Histomorphological changes in intestinal tissue
After sampling and preparation of histological
film, histomorphological variations in large and small
intestine of female mice strain Balb/c were examined.
No foreign pathogens (Bactria, fungus, parasites etc)
were seen in histological mucosa in control, sham, and
test groups.
All Control and sham groups did not show any
important histological changes. Major layers of the
intestine (mucosa, submucosa and external-internal
muscular layer) were distinguishable. Villous height
and shape were normal. Simple columnar epithelium
of the intestine did not show any misshapenness.
(Figure 1-1, 1-3, 1-5).
Mononuclear cells invasion to duodenum, ileum,
and jejunum and colon mucosa was seen in all test
groups of different age exposured to two different
morphine
dosages
(0.01mg/dl,
0.1mg/dl).
Hemorrhage, necrosis or other granulomatose reaction
were not visible (Figures 1-2, 1-4, 1-6). Increase in
mononuclear cells number in lamina propria layer of
colon was noticeable in 6-9 and 3-12 weeks of age
group (Figures 1-4, 1-6).
In addition, villus height and intensity in 6-9 weeks
of age test group were lower than control and sham
group (Figure 1-4). Low morphine dosage (0.1mg/dl)
caused major histological changes in intestine tissue.
Hyperemia and increase in Goblet cells size and
secretion in colon existed noticeably (6-9 weeks of age
group, not shown in pictures).
In jejunum, hyperemia and accumulation of
mononuclear cell was clear (Figure 1-6). Other results
that were obtained from this study showed that any
dosage of morphine (0.01mg/dl or 0.1mg/dl) did not
affect the intestinal glands such as Brunner or
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Introduction
Morphine is main alkaloid of opioids analgesic
factors (Adams, 2001) which morphine-6-glucuronide
and morphine-3-glucuronide are its major
metabolites. In clinical practice, the morphine exerts
its principal pharmacological effect on the central
nervous system and gastrointestinal tract (Rang et al.,
2004). It seems that morphine and other opiods
compound have major harmful effects on intestinal
tissue (Frenklakh et al 2006, Harari et al 2006, Yoshida
et al, 2000). Subsequently, pathological changes in
mucosa lead to weight loss in animal (Yoshida et al.,
2000). It was documented that opiate addicts have
many infectious diseases. Because not only opioids
compound (especially morphine) induce intestinal
stasis and subsequently bacterial overgrowth but also
can translocate bacteria from intestinal lumen to the
splanchic lymph nodes (Harari et al 2006, Roy et al
1998). One of the best way to the recognition of the
effect of chronic consumption morphine (or other
similar compound) on intestinal mucosa is to examine
intestinal histopathological changes and involved
inflammatory cell (Frenklakh, et al 2006, Tharp et al
1987). This pathological injury due to the
inflammatory cell has a main role in pathogenesis of
morphine effects on intestinal tissue (Bhaskaran et al
2001, Hillburger et al 1997). But unfortunately,
histopathological changes and roles of other
inflammatory cell in literature haven't been examined
well and only effects of some inflammatory cell were
explained. For example, it was demonstrated that
morphine could stimulate NO generation in intestinal
macrophages, or could activate mast cell of GI tract.
These mechanisms lead to intestinal ulcer and increase
permeability of intestinal lumen to foreign pathogen,
respectively (Frenklakh et al 2006, Harari et al 2006).
In this study, we tried to find out the effect of longtermed use of opioids morphine (opioids) on
histomorphological structure of intestinal tissue and
subsequently the growth of animal.

Material and methods
In this study, we used three groups of female mice
strain Balb/C (sell from Razi institute, Tehran, Iran);
3-6 weeks of age (premature), 6-9 weeks of age
(mature) and 3-12 weeks (from premature to full
mature). For better detection, mice were been
weighted and marked with fixative Bowen's solution
(picric acid [75cc] + formalin10% [25cc] + glacial
acetic acid [5cc]- all material from Merck companyGermany). The plastic cages for keeping mice were
covered with straw and sawdust and cleaned weekly.
The experiment was done in 21 centigrade, 45-55%
humidity and 12 hours dark and 12 hours light period.
The mice were fed with commercial plates. Before the
start of experiment, the mice were randomized in 12

groups; 6 test groups, 3 sham groups and 3 control
groups. There were 20 mice in each test group. The
control and sham groups, with 5 mice in each, selected
from three age groups. The control group consumed
purified water, while the sham group consumed water
and 5 mg/kg sugar and the last group were received
water with 5 mg/kg sugar and morphine (Alborz daru
company, Iran) (0.01 mg/ml and/or 0.1 mg/ml). For
preparation of 0.01mg/ml and 0.1mg/ml of morphine
solution in water, first two days morphine dosages
were (0.002) and (0.02 mg/ml), second two days
(0.005) and (0.05 mg/ml), third two days (0.008) and
(0.08 mg/ml) and finally (0.001) and (0.01 mg/ml)
from seventh day to the end of study. It is necessary to
note that all mice consumed 5 ml of water in 24 hours.
For resolving morphine bitter taste sugar were added
to the water. The grooming period for premature and
mature group were 21 days and for last group was 69
days.
For the evaluation of the effect of stress on the
body weight, control groups at the age of 3-6 and 6-9
weeks were unfed 24 hours at beginning of the
experiment and then by elapsing this time, mice of
these groups were weighted.
At the end of the study, mice were weighted and
then anaesthetized with Diethyl ether (Merck
company, Germany). Incision from mandible to anus
was performed by scissors and then extracted GI tract.
After washing and cleaning the intestine with normal
saline, the same incision was performed on small and
large intestine and then intestine was plunged in 10%
Buffer-formalin. After 24 hours, the buffer-formalin
was changed and the samples were placed in
refrigerator until histological section was done.

Pathological techniques
Different parts of gastrointestinal tract (duodenum,
jejunum, ileum & colon) were examined. Blocks of
tissue about 2 x 2 cm in size were fixed in 10% neutral
buffered formalin and then embedded in paraffin wax.
Sections were cut at 5 ?m and stained by Mayer's
Haematoxylin and Eosin (HE). A veterinary
pathologist unbiasedly examined the sections.
Sections from all the experimental groups were
controlled for any foreign pathogen invasion such as
gram negative bacteria, intestinal parasites, pathogen
fungus and etc.

Statistical Analysis
By means of Prism3 statistical software, data were
analyzed by one-way analysis of variance (ANOVA)
and Duncan test. Also the histomorphological changes
of small intestine were described and recorded. A P
value <0.05 was considered significant.
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Abstract
Apart from the nervous system, the digestive system
has the maximum opioids receptors which it indicates
importance of the opioids in this system. It seems that
morphine and other opiods compound have major harmful
effects on intestinal tissue. Purpose of this study is to
examine of the long-termed use of the morphine on growth
and histomorphological structure of digestive system in
mice strain Balb/c. Some mice were selected from three
age groups (premature, mature and from premature to full
mature). One hundred fifty mice (at the age of 21 days)
were divided to 12 groups randomly. Groups consisted of
six test groups (20 mice in each group), three control
groups (5 mice in each group) and three sham groups (5
mice in each group). Control groups were maintained on
stock dieted of tap water while sham groups dieted with tap
water and sugar (5mg/ml). Test groups also used tap water,
sugar and two different dosages of morphine (0.01mg/ml
or 0.1mg/ml). Our study showed that in all tests groups, the
chronic administration of escalating doses of the morphine
caused decrease of the weight of mice. In addition, the long
-termed use of morphine caused histological changes in
small intestine and colon in all the groups of age. Invasion
of mononuclear cell (especially lymphocyte) to mucosa
was the most important histological change. In addition,
villous height and intensity also decreased. This study
suggested that the chronic consumption of opioids causes
pathological change in gasterointestinal system. Vet. Res.

Bull. 6,2:176-181, 2011.
Keywords: digestive system, growth, intestinal
mucosa, mononuclear cell, morphine.
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