
www.SID.ir

Arc
hive

 of
 S

ID

CELL JOURNAL(Yakhteh), Vol 14, No 2, Summer 2012 122

Original Article

Rat Placenta Tissue: A C14-Morphine Study

1 1 2

* Corresponding Address: P.O.Box: 1471835753, Neuroscience Research Center, Baqyiatallah (a.s.) University of Medical 

Sciences, Tehran, Iran

Email: mkazemih@yahoo.com

Abstract

In previous studies it has been emphasized that the site of morphine action 
may be either in the embryo or the placenta. In the present study, we attempt to identify the 
site of morphine action on the fetal section of Wistar rat placenta by using C -morphine.

g) were mated with male rats and their coupling times recorded. Experimental groups re-
-morphine in their drinking water. On the 9th th

embryonic days, the pregnant rats were anesthetized and the placenta and uterus surgi-
-

and evaluated with a digital inverse microscope for possible radiological impression. The 5 

light microscope and MOTIC software. 

Our results indicated that the site of action of C -morphine was possibly 
located on the blood plexus of the fetal portion of the placenta. In addition, oral mor-
phine consumption was shown to inhibit fetal and maternal placental development in 
the experimental groups.

We conclude that morphine’s effectiveness on the reduction of embryo 
growth and development may be via its effects on the blood plexus of the fetal section of 
the placenta. 
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Introduction

-
lent throughout the world, and side effects not only 

-
fected. In particular the placenta and embryo of the 

problems in infants whose mothers are drug users are 
a result of the effects of opioids on the embryo (1, 2).

It is necessary to study the function of drugs in 

animals, especially in the embryo. The main atten-
tion in various researches has focused on placen-
ta as an important source during fetal life, while 
changes caused by opioids have not garnered 
much attention. The increase in opioid use number 
of abnormalities noted in the neonates of addicted 
mothers necessitates the need for more research 
on addictive drugs in the body and the location 

opioids delay placental and embryo development, 
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but
morphine action in placenta that are affected by 
morphine. The situation of morphine effect needed 
to trace by labeling material such as C -morphine.

The destructive effects of opiates in humans and 
laboratory animals are well documented. Experiments 
have shown that the consumption of drugs by preg-
nant mothers causes developmental delays in embryos 

The capacity of the placenta to displace and re-
lease oral materials depends on the placenta, form 

lipophilic molecule, readily crosses the placenta, 
-

centa is the most important site of matter exchange 

of the placenta is directly related to the transfer of 
food, which is performed by simple, active trans-

-
-

in the entrance of the Ca
Ca  is important in the secretion of the hormones 
estrogen and progesterone, and placental and em-
bryonic development (10, 11). 

The placenta also forms a transport system for 
substances that pass between the mother and fetus. 
Nutrients and oxygen pass from the maternal blood 
through the placenta to the fetal blood, and waste ma-
terials and carbon dioxide pass from the fetal blood 
through the placenta to the maternal blood. The ster-

-

hormone secretion and delay embryonic devel-

morphine passes from the placental barrier and 
has disruptive effects on embryonic and neural 

function in the brain choroid plexus and delays the 
normal development of the fetal chorionic and am-

-
centrations and delays rat placenta development 

-

rier easily and cause disruption of normal devel-

In this study we have used labeled morphine to 
search for the locations that morphine has more of 
an effect on, and to determine the importance of 
the placenta in fetal development. 

Materials and Methods

of 170-200 g in this study. Two rats were housed 

food and water. All experiments were conducted 
in accordance with standard ethical guidelines and 

-

Drug

In this experimental study, oral morphine sulfate 
(Research Institute of Nuclear Science and Tech-
nology, Iran) was used.

Animals

the 9th

th -
male rats in dual groups copulated with adult male 

a vaginal plug and the existence of sperm in the vagi-
na), they were separated from male rats the following 

-

until 9 of pregnancy and second group from day 0 un-

The amount of consumed morphine in 10 ml water 

attempts were made to give the rats the amount they 
needed. Control groups were treated with normal tap 

by chloroform. Embryos and uteruses were separated 
from the mother rats and transmitted to a 10% for-
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room for three days, after which they were transferred 
to the photographic archives to prepare the negatives. 
Films were assayed after appearance. The slides that 

examined by light microscope. 

Statistical analysis

-
es between all groups were assessed by a one-way 

-

measurements was determined by the two-tailed un-
-

parameters after identifying maternal and fetal parts 

placenta portion, blood cistern surface, and number 
of cells in the experimental and control groups were 

-
cluded a microscope connected to a computer and a 

layer were randomly counted and compared with that 
of the control group.

Results

the effective situation of morphine was seen on the 
opioid receptor which placed on the endothelium 
membrane blood cells of the placenta villi in the 9th

day of pregnancy and on the embryonic portion of the 
th day of pregnancy. The staining 

data demonstrated that morphine led to an increase 
-

ber of fetal and maternal placenta portions on the 9th

-
th day 

of pregnancy. A decrease in blood cistern area was 
observed in both. The cell numbers of the maternal 
portion were increased in the 9th th day embry-
os. The cell numbers of the embryonic portion of the 

th

day group compared to the control.

Discussion

The present research was carried out to identify the 

placenta sections by using C -morphine. Our results 
were consistent with previous studies. The membrane 
protein receptor was affected by morphine and direct 
relations existed between the receptors and morphine-
affected sites (20-22). Our studies used labeled mor-
phine and showed that the blood vessels being formed 
were affected more by morphine in the 9-day old pla-

opioid receptors on the endothelial membrane of the 
blood vessels and blood cells. Research on the effects 
of morphine on fetal and maternal layers of the pla-

th day 
old placenta (Table 1), which was consistent with the 
results of previous studies.

Table 1 : Effect of administration of oral morphine on fetal and maternal portion of placenta 

Fetal 

lacuna 

area (µ²)

Maternal  

lacuna 

area (µ²)

Fetal lacuna

number

(count/unit)

Maternal lacuna 

number

(count/unit)

Fetal cell

number

(count/unit)

Maternal cell

number

(count unit)

Fetal

thickness

(µm)

Maternal 

thickness

(µm)

Placenta/Day

Control 9th

Experimental 9th

Control 14th

Experimental 14th
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Fig 1: The location of C14-morphine effect on the 9th day old placenta. Note to blood vascular of placenta (imaged by Dino 
Capture, × 50).

Fig 2: Micrograph of experimental group (E2) and control group (C2) on a 9th day old placenta, frontal section (×40). Note to the 
changes of thickness on fetal and maternal portions.

Fig 3: Micrograph of experimental group (E3) and control group (C3) on 9th day old placenta, transverse section (×100). Note to the 
morphological changes, number, and blood lacuna on fetal and maternal portions .

E2 C2

E3 C3
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division, particularly the division of  undifferen-

shown that morphine administration caused the 
release of stress hormones such as corticosterone 

-

shown that the pregnancy progression resulted in 
an increase in plasma corticosterone concentration 

that glucocorticoids increment caused placenta 
and fetus attenuation that contributed to cell cycle 
change from the proliferation phase to the differ-

studies, corticosterone leads to cytotrophoblast 
cell proliferation (19-21). 

Our present findings show an increase in the 
cells of maternal portion may be attributed to 

also shown that the lacuna numbers of maternal 
and embryonic portions increased in the 9th day 
old placenta, but lacuna surfaces decreased in 
both portions (Table 1). In the other hand, the 
increment of lacuna numbers could be attrib-
uted to the corticosterone and morphine effect 
that led to abnormal division of the cytotropho-
blast cell, rapid penetration to endometrial cells, 
and gap creation along syncytiotrophoblast cell, 
which finally caused formation of more blood 

In the present study, using labeled morphine 
th day old placentas showed the highest lo-

cation of morphine was observed on the embry-

concluded that most opioid receptors present on 
the blood vascular endothelial membrane com-
municate with the embryonic part of the placen-
ta. In contrast with the 9th day old placenta, a 

-
th day old placenta 

-
-

totrophoblastic cells to shortening of interphase 

for growth, protein synthesis, replication, and 
therefore cause a disorder in the normal func-

lead to late differentiation of placental cells and 
-

vision stimulator, has caused increment in the 

th day old pla-

of the embryonic portion have caused disorders in 
the secretory function of placental cells that could 
be the result of delays in embryo development. 

th day old 
-

bryonic portion of the placenta, and most opioid 
-

oid receptors on the membrane of placental cells 
are effective factors in blood vessel contraction 

-
bryonic hypoxia, and a delay in embryonic devel-

The embryonic portion of the placenta basical-
ly gives rise to syncytiotrophoblast cells, which 
play an important role in embryonic development 
through secretory function, such as estrogen and 
progesterone hormones, and disorders in the secre-
tion of these cells causes a delay in placental and 

-
sion, our results have shown the greatest morphine 
effect on the placenta was on blood vessels of the 
placental villa under development on the 9th day 
old placenta and the embryonic portion of the pla-

th day old placenta. These placental 
changes may also be true in humans. Thus delays 
may cause behavioral abnormalities in newborns 
or lead to abortions in addicted pregnant females 

-
search.

Fig 4: The location of C14-morphine effect on the 14th day old 
placenta. Note to blood vascular of placenta and fetal por-
tion of placenta (imaged by Dino Capture, ×50) .
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Fig 5: Micrograph of experimental (E5) and control (C5) groups on 14th day old placenta, transverse section (×100). Note to the 
changes of thickness on fetal and maternal portions.

Fig 6: Micrograph of experimental (E6) and control (C6) groups on 14th day old placenta, transverse section (×400). Note to the mor-
phological changes, number, and blood lacuna on fetal and maternal portions.

E5

C5

E6 C6
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Conclusion

caused delays in the development of the placenta 
and various fetal anomalies are caused by its pas-

-
cal effects of drugs have been observed on opioid 
receptors in the pores, especially the fetal part of 
the placenta. Any disturbance in blood supply to 
the placenta can lead to various abnormalities in 
embryo development.
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