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Abstract

: Ketamine is a commonly used drug in modern anesthesia, particularly
during pregnancy, for managing chronic pain by targeting the N-methyl-D-aspartate
receptor. This study aims to investigate the impact of injected ketamine on the
histological changes in the hearts of rats born to exposed mothers.

: A laboratory experiment was conducted using 15 female
Wistar rats, divided into three groups: control, short-term, and long-term exposure.
After fertility induction, cardiac tissue dissection and sampling were performed on
10 newborn rats randomly selected from each group.
. In the short-term exposure group, the cellular characteristics and heart
tissue appeared normal with minor changes such as small intercellular spaces and a
slight decrease in density in some areas compared to the control group. In the long-
term exposure group, there was evidence of slight inflammation in certain regions,
but no significant alterations were observed in the cells, cytoplasm, or nuclei.

: While long-term exposure of mother rats to ketamine may lead to mild
inflammation and moderate hyperemia in the heart tissue of newborn rats, short-term
exposure resulted in only minor changes in the heart muscle tissue similar to long-
term exposure, albeit not significantly noticeable.
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Introduction

In the 19th century, modern anesthesia was first
utilized in patients undergoing dental surgery,
involving the local administration of nitrogen
oxide. Among the drugs used in contemporary
anesthesia is ketamine, known for its efficacy in
managing chronic pain by targeting the NMDA
receptor. Ketamine is commonly employed for
anesthesia, analgesia, and sedation, and its unique
pharmacodynamic properties have sparked interest
in its potential for treating depression. Over the
past fifty years, ketamine has maintained its
significance in  anesthesiology and pain
management, available in various administration
routes such as intravenous, oral, intramuscular, and
inhalation. This study delves into the domain of
anesthesia, focusing on its implications for
maternal health, particularly regarding ketamine
administration during pregnancy. The impact of
maternal ketamine exposure on the cardiac
development of offspring is a crucial aspect under
investigation. The research aims to elucidate
histological changes in the hearts of rats born to
mothers who received ketamine injections, seeking
to identify any potential abnormalities or
alterations in cardiac tissue. Understanding the
effects of ketamine during pregnancy is vital for
both anesthesia practices and maternal welfare. By
examining heart histology, the study aims to
contribute to the existing knowledge on the safety
and risks associated with ketamine use in pregnant
individuals. The findings may guide healthcare
professionals in developing safer anesthesia
protocols, ensuring the well-being of both mothers
and their unborn children.

Methodology

The study involved a laboratory experimental
approach that allowed for the control of factors
influencing the results. Fifteen female rats with
similar average weights were acclimated for a
week to the new environment before being
randomly grouped into control, long-term
anesthesia, and repeated short-term anesthesia
groups, each consisting of five rats. The animals
were housed in standard PVC cages with two rats
per cage, provided with appropriate bedding and
fed a specific diet from Mino Sabah Company. The
rats were given access to clean city water, and
environmental conditions such as humidity (50-
55%) and temperature (20-25°C) were maintained
on a 12-hour light-dark cycle. Following guidelines
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for the ethical use and care of laboratory animals,
the female rats were prepared for pregnancy by
pairing them with male rats in each group.
Pregnancy was confirmed, and ketamine was
administered intraperitoneally based on the group
allocations. Rats in the long-term anesthesia group
received weekly ketamine doses of 75 mg/kg,
while those in the short-term and repeated
anesthesia group were anesthetized three times a
week with 25 mg/kg doses, starting one week
before pregnancy until one week after pregnancy.
At the end of the study period, the rats were
euthanized following a 10-hour fast to obtain tissue
samples. The collected samples were fixed in
formalin solution, sent to a histology laboratory in
Tehran, and prepared for histological analysis.
Hematoxylin-eosin staining was performed on the
samples, and histological sections were examined
under an optical microscope to assess any
histopathological changes in the heart tissue. This
study was conducted with an ethics code of
IR.IAU.SAHROOD.REC.1398.013, ensuring
compliance with ethical guidelines for animal
research.

Results

The examination of heart tissues from newborn
rats in the control group showed normal
characteristics with well-organized and coherent
structures. Both transverse and longitudinal
sections of the heart tissue displayed distinct
patterns, with cytoplasmic acidophilia and
basophilic cell nuclei. Intercellular connections
and tissue density were uniform throughout. In the
short-term dose group, heart tissue sections from
newborn rats exhibited no significant deviations
from the control group. Minor changes such as
decreased density and small intercellular distances
were observed in some areas, but overall cell and
tissue characteristics remained normal. There were
no notable tissue alterations like cell hypertrophy
or inflammation. For the long-term dose group,
while the overall order and coherence of the tissue
were maintained, there was a degree of blood
accumulation, some cell release, and presence of an
inflammatory process in most areas. Despite these
changes, the cells and their cytoplasm remained
unchanged, with normal cell shape and intact
nuclear structures. Bifurcation pathways and cell
junctions were reported to be normal compared to
the control group. These observations suggest that
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long-term exposure to ketamine in pregnant rats
may lead to some tissue changes in the heart of
newborn rats, particularly in terms of blood
accumulation and inflammatory processes. Further
investigation may be required to understand the
implications of these findings on cardiac health and
development.

Discussion

Considering the many uses of ketamine and its
strong position as an anesthetic drug, as well as the
important effect of ketamine in the treatment of
some diseases, in this research, we investigated the
histopathology of the heart tissue of rat babies
whose mothers received ketamine during
pregnancy.

According to the findings of this research, in the
control group, the heart tissue had normal
characteristics and complete order and coherence
without changes. In the short-term dose group, the
cellular and tissue characteristics of the heart were
normal, and no clear changes were observed
compared to the control group, although the
longitudinal and transverse sections were
consistent, in some areas, small intercellular spaces
with reduced density were visible. In the long-term
dose group, There were no changes in the cells,
cytoplasm and nuclei, but a small amount of
inflammatory process was observed in some areas.
Moderate hyperemia and mild inflammation were
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found in the long-term exposure group compared
to the short-term exposure and control groups. Also
in short-term and long-term groups; Slight changes
in heart muscle tissue were seen compared to the
control group.

Conclusion

Based on the findings of this study; Long-term
exposure of mother mice to ketamine can cause
mild inflammation and moderate hyperemia in the
heart tissue of newborn mice. In cases of short-term
exposure of mother rats to ketamine, only mild
changes in the heart muscle tissue were observed,
similar to long-term exposure, and these findings
probably cannot cause clear functional disorders
and endanger the life of the rat baby. Of course,
more studies should be done by measuring the
function of heart tissue and also in longer periods
of time.
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