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Introduction

Drug addiction is one of the burning problems in the
modern society. Annually there is a steady increase in the
level of drug abuse. United Nations Office on Drugs and Crime
publishes “World Drugs Report 2018”, where it was reported
that about 275 million people (almost 5.6% of the world
population) aged 15-64 used drugs at least once in their lives,
and opium production increased by 65% in 2016-2017 [1-
3]. Therefore, the question of studying the influence of drugs
on the structural organization of organs remains open and
relevant [4,5].

One ofthe main and inherent parts of our body, as a complex
biological system, is the female reproductive system [6]. The
female body is much more susceptible to drug addiction,
and the female genital organs undergo significant structural,
morphological and functional disorders [7-9]. To study
the structural changes of the female reproductive system,
in particular the target organ - the uterus, one of the most
appropriate methods is experimental modeling [7,10,11].

Aim
To study the microstructural features of the wall of the

uterus of a white laboratory rat with 4 weeks of nalbuphine
exposure.

Materials and Methods

The research was performed on 12 sexually mature white
female rats 3.0-3.5 months old with an initial body weight
of 160-180 g. The experimental animals were divided into 2
groups: the first group of animals was injected intramuscularly
with nalbuphine daily for 4 weeks (week I - 8 mg/kg, week
I - 15 mg/kg, week III - 20 mg/kg, week IV - 25 mg/kg), the
second group (control) was received 0.9% NaCl solution
throughout the experiment.
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All animals were kept in the vivarium of Danylo Halytsky
Lviv National Medical University, experiments carried out in
accordance with the provisions of the European Convention
for the Protection of Vertebrate Animals used for experimental
and other scientific purposes (Strasbourg, 1986), Council of
Europe Directives 2010/63 /EU, Of the Law of Ukraine N2 3447
- IV “On protection of animals from ill-treatment”. Materials
reviewed by members of the Committee on Bioethics of Danylo
Halytsky Lviv National Medical University, who agreed that
the materials submitted for examination were scientifically
substantiated (Protocol No. 9 of October 31, 2017).

Animals were taken out from the experiment via
euthanasia by overdose of diethyl ether. Hematoxylin-eosin
staining method was used for the study.

Results

Histological examination of the uterus for 4 weeks of
experimental administration of nalbuphine in the epithelium
of the mucous membrane of the uterine horns recorded the
development of vacuolar degeneration and necrotic changes.
In particular, cytoplasm of the epitheliocytes observed
cytoplasmic enlightenment and the appearance of small
rounded vacuoles. Some epitheliocytes underwent necrotic
changes and shelled into the lumen of the uterus. Also the
development of vacuolar degeneration and necrotic changes
in the epithelial cells of the uterine glands have been noticed
(Figure 1).
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Figure 1: A. Cytoplasmic enlightenment and small vacuoles in the cytoplasm of the
epithelium of the mucous membrane of the uterine horn. Necrotic changes of the
epithelium of the uterine glands. Hematoxylin and Eosin x 400.

B. The mucous membrane of the uterine horn is lined with a simple columnar
epithelium and deeper is the lamina of the mucous membrane. Control group.
Hematoxylin and Eosin x 400.

Distinct circulatory changes, in particular hyperemia and
stasis, were found in the vessels of the myometrium. The
small arteries and veins of the myometrium were enlarged,
overflowing with erythrocytes, sometimes containing
neutrophils and lymphocytes. The vessels of the hemo-
microcirculatory channel were also enlarged, overflowing
with erythrocytes, which are often arranged in several rows,
formed figures of the coin column, glued, indicating the
development of stasis. Besides the erythrocytes, neutrophils
were also viewed in the lumen of the capillaries (Figure 2).

Along with enlarged and overflowing veins by the
erythrocytes and single neutrophils the development of
hyperemia in arteries of different caliber has been noted.

In the stratified squamous epithelium of the ectocervix was
recorded Hyperplasia of the stratified squamous epithelium. The
epithelial layer in areas of hyperplasia lost its architectonics
and was represented by a chaotic accumulation of low-
differentiated epithelial cells. In addition, in the epithelium
occurred foci of necrotic epithelial changes (Figure 3).

Also polymorphocellular infiltration of the myometrium
was noted. Somewhere in the connective tissue of the
myometrium occurred pigmentary inclusions of golden-
brown color, localized in the cytoplasm of macrophages
(Figure 4).

Discussion

Prolonged use of opioids causes negative changes in
the female body, in particular, there are disorders in the
reproductive system. In the world literature, considerable
attention hasbeen devoted to the study of opioids and pregnant
uterus. In particular, some studies are described the effect of
various opioids on the myometrium of pregnant female rats,
where they show impaired uterine muscle contractility [9,12].
However, only a few authors describe changes in uterine
structure under the influence of opioids. Maryam Dehghan,
et al. [13] describe the changes they observe, namely
polymorphic inflammatory infiltration with some apoptic
sites and congestion of vessels, both in the myometrium and
in the endometrium. Xiaofang Tang, et al. [14] in their study

Figure 2: A. Expansion and overflow of erythrocytes of the arteries of the
myometrium of the uterine horn. Hematoxylin and Eosin x 400.

B. The arteries of the myometrium of the uterine horn. Control group. Hematoxylin
and Eosin x 400.

Figure 3: A. Hyperplasia and impaired cell differentiation of the stratified squamous
epithelium of the vaginal part of the cervix (ectocervix). The focus of epithelial
necrosis. Necrotic changes of smooth myocyte of the myometrium. Hematoxylin
and Eosin x 100.

B. Stratified squamous epithelium covering the mucosa of the ectocervix (vaginal
part of the cervix). A moderate amount of mucus on the surface of the mucous
membrane. Control group. Hematoxylin and Eosin x 100.

Figure 4: A. Polymorphocellular infiltration of the myometrium. Pigmentary
inclusions of brown-yellow color in cytoplasm of macrophages. Hematoxylin and
Eosin x 100.

B. The uterine glands in its own mucous membrane. Clearly contoured smooth
myocytes of myometrium. Control group. Hematoxylin and Eosin x 100.

show that systemic administration of morphine significantly
impairs proliferation and angiogenesis of the uterine stroma,
thereby reducing the receptive capacity of the uterus, which
ultimately impairs the implantation process.

We have not encountered in the world literature studies
on the effect of nalbuphine on the structure of the uterus. We
think this study is relevant to physicians, since this drug is
widely used in clinical practice, and women'’s reproductive
health is a priority in any society.

Conclusion

Prolonged exposure to nalbuphine causes significant
disruption of the microstructural organization of the uterine
wall of the white laboratory rat. Damages detected in the
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experiment caused by the opioid indicates that the negative
effect is capable of causing irreversible changes that lead to
impaired uterine structure and function.

The data obtained indicate adverse effects of nalbuphine

on women’s reproductive health, which necessitates the
restriction and control of the prescription and use of narcotic
analgesics in clinical practice.
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