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Abstract

During pregnancy, the administration of certain drugs can cause harm to the
unborn child. The purpose of the present study was to investigate the impact
of meloxicam on morphological and histopathological changes in chick
embryo. Forty-eight eggs were divided into four groups. After 12 days of
incubation (37.8°C, humidity - 65%), the groups were given meloxicam at
varying doses. Fetuses were then removed after 48 hours. The results show
that administration of high doses of meloxicam produced weakly or absence
of vitelline vascularization. Also, meloxicam application instigated fetal
deformities such as growth retardation, subcutaneous hemorrhage, very thin
skin and exencephaly. Many histopathological alternations were noted in the
retina, liver and kidney tissues of chick fetus of treated groups with
meloxicam compared to the control group. The high doses of meloxicam
caused many morphological and histopathological changes in the chick fetus.
The safety of meloxicam was not established in this study.

Introduction

Due to the uncertainty of the safety and efficacy of
drugs in pregnancy, it can cause patients and providers
anxiety. Despite this, the need for these drugs is still
high due to the increasing number of maternal chronic
diseases (Sun et al., 2020). However, the mother can still
take these medications if she has medical conditions
that requires regular treatment. Some of these condi-
tions include hypertension and epilepsy (Sachdeva et
al., 2009).

One of the most common nonsteroidal anti-inflam-
matory drugs used for treating inflammatory and pain-
ful conditions in humans and animals is meloxicam.
The prolonged use of this drug can cause adverse
effects (Karkoszka et al.,, 2022). Nonsteroidal anti-
inflammatory drugs are commonly used to treat
various conditions such as fever and pain (Dzieciot et
al., 2022). When used by pregnant women, these drugs

can cause adverse effects, especially when they cross
the placenta. They can also increase the risk of prema-
ture fetal closure (Elkomy et al., 2018).

Prenatal exposure to nonsteroidal anti-inflammatory
drugs cause fetal adverse effects, such as damage to the
skeleton, kidney, lungs, and brain (Antonucci et al.,
2012). Meloxicam is a drug that can decrease inflamma-
tion and provide analgesia. It can also prevent the
synthesis of cyclooxygenase (Urban, 2000). It also inhi-
bits the activity of cyclooxygenase-2. It is also one of the
few drugs that can treat patients with severe asthma
(Oliveira et al., 2009).

The use of the drug during pregnancy can cause vari-
ous problems to fetuses, such as death or abnormalities.
It can also affect the functioning of the placenta, which
can lead to a child with a lack of weight and growth. In
addition, it can cause the uterus to contract severely,
which can result in premature labor and dead of the
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fetus (Stephansson et al., 2011).

The current work aimed to demonstrate the effect of
meloxicam on the morphological and histopathological
changes in chick fetus.

Materials and Methods

The study was completed at the Jouf University, labora-
tories of the Department of Biology from September to
November, 2020.

Incubation

Forty-eight eggs were incubated at 37.8 + 0.1°C for 12
days. The eggs were rotated every 2 hours during the
incubation period. After 24 hours, two eggs were selec-
ted randomly and examined by the window method to
identify the embryonic disc to perform fertilized eggs.

Method of injection

The outer shell of the egg was sterilized with alcohol
(70%), and marked with a label. A hole was made on
the blunt pole of the egg using a sharp needle to inject
meloxicam. Meloxicam was liquefied in saline solution,
and the hole was covered (AbdRabou, 2021).

Preparation of drug

The meloxicam was obtained from a Pharmacy in Saka-
ka City, Saudi Arabia. The powder's different doses
were dissolved in saline.

Groups of study

The eggs were separated into 4 sets, 12 eggs in each
group. One group (control) received 0.1 mL saline.
Other groups received 0.001 mg/0.1 mL (Group 1), 0.01
mg/0.1 mL (Group 2) and 0.02 mg/0.1 mL (Group 3) of
meloxicam post 12 day of incubation. Each time 0.1 mL
of fluid was injected.

The eggs were re-incubated then were examined post
48 hour post injection.

Morphological studies

Post 48 hours of injection of meloxicam, by window

procedure, the eggs of all sets were opened and fetuses
photographed for morphological check. The viability of
the fetuses was evaluated by the locomotion.

Histopathological studies

Small pieces of fetal retia, kidney and liver tissue were
picked up and fixed neutral buffer formol for 24 hours
and prepared for paraffin serial sections (5 pm for the
histopathological study and stained with hematoxylin
and eosin (AbdRabou et al.,2021).

Quantitative observations

The number of dead and live fetuses in each group was
determined. The lengths and weights of the fetuses
were also taken into account.

Statistical analysis

SPSS version 21 software used to analyze the data. The
statistical significance difference between sets was
determined by the ANOVA test.

Results
Morphological studies

Figure 1 shows photographs of the vitelline vasculariza-
tion of fetuses post 48 hours from meloxicam injection.
Normal vitelline vascularization was noted in control
group, weak vitelline vascularization in G1 group,
decrease and absence of vitelline vascularization in
Group 2 and Group 3. Figure 2 shows photographs of
the fetuses post 48 hours from meloxicam injection.
There was normal embryo in control group, reduction
of size in Group 1, subcutaneous hemorrhage and very
thin skin in Group 2, exencephaly and subcutaneous
hemorrhage in Group 3.

Quantities studies

Table I shows the percentage of live and dead fetuses
after 48 hours of meloxicam injection. The high percen-
tage of dead fetuses was in Group 3 (58.3%). This
percentage deceased in the Group 2 (41.7%), Group 1
(27.3%) respectively, but there was zero in control

A

Figure 1: Photographs showing vitelline vascularization inside the egg after 48 hours of meloxicam injection. Normal vitelline
vascularization (1) in the control group (A); weak vitelline vascularization (1) in Group 1 (B); decrease (1) and absence (1) of vitel-

line vascularization in Group 2 and Group 3 (C & D)
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Table I
% Live and dead chick fetuses after meloxicam
injection
Groups  Infertile Fertile Live Dead
Control 0 100 100 0
1 8.3 91.7 72.7 27.3
2 0 100 58.3 41.7
3 0 100 41.7 58.3
group.

Table II shows a significant reduction in the fetuses
length of groups Group 2 (6.2 + 0.1 cm) and Group 3
(5.3 £ 0.2 cm) respectively associated with the control
group (6.4 = 0.1 cm). No significant decrease in the
fetuses length of Group 1 group (6.3 £ 0.2 cm). A
significant reduction in the mean of fetuses weight of
groups Group 1 (7.7 £ 0.5 g), Group 2 (5.9 £ 04 g), and
Group 3 (4.9 £ 0.4 g) respectively associated to control
group (9.0 £0.7 g).

Table IT

Effects of meloxicam of fetal length and weight

Groups  Length Signifi-  Weight(g)  Signifi-
(cm) cant cant
Control 6.4 £0.1 - 9.0+0.7 -
1 63%0.2 0.083 77%0.5 0.0002
2 62+0.1 0.007a 59+04 0.0002
3 53+0.2 0.000a 49+04 0.0002

‘a’ mean statistically significant

Histopathological studies

Figure 3 shows the transverse section in retina tissue of
chick embryo. Moderate-defined layering of retina, but
the pigmented epithelium layer not appear in Group 1,
in Group 2 morphological differences between retial
layers were observed, but in Group 3 there is complete
damage in all retinal layers. In kidney tissue of chick
embryo of Group 1 showed more necrotic area, myelo-

matosis or neoplastic over growth of cells of the plasma
cell series and acute tubular necrosis with shrinking of
glomeruli, In Group 2 there was massive regions of
necrosis with complete loss of renal parenchyma. In
Group 3, severe highly massive infiltration of inflama-
matory cells in the renal cortex, degeneration of most
renal tubules. In Group 1, the liver tissue of chick
embryo showing some pathological lesion represented
by dilation in central vein, aggregation of macrophages
cells at the central vein and eritrocytes (Figure 4). In the
liver tissue of Group 2, aggregation of macrophages
cells were increased at the central vein, large and irre-
gular lumen of the sinusoidal capillaries and eritrocytes
were observed. In Group 3 severe damaged all hepato-
cytes, more necrotic areas were observed (Figure 5).

Discussion

The use of drugs during pregnancy cause embryonic a
lot of malformations. Some of these abnormalities cau-
sed by translations or chromosomal aberrations, while
others are linked to environmental factors. Exposure to
nutritional deficiencies can also increase the risk of
developing these conditions (Temiz et al., 2009).

High doses of meloxicam can cause retardation and
other developmental issues in the developing as neural
system development. It led to the neural tube defect in
chick embryo (Geliflimine, 2010).

After 30 weeks of pregnancy, taking non-steroidal anti-
inflammatory medications can increase the risk of a
fetal artery being prematurely closed. It can also lead to
dangerous effects on the fetus, including oligohydram-
nios and kidney failure. If the mother is received it
before birth, the effects of these drugs can effect on
various organs and tissues, such as the skeleton, brain,
lungs, the digestive system, and cardiovascular system
of fetuses (Antonucci et al.,2012).

The application of different doses of meloxicam post 12
day of incubation in the present study established that

Figure 2: Photographs of chick fetuses after 48 hours of meloxicam injection. Normal embryo in control group (A); reduction in
size in Group 1 (B); subcutaneous hemorrhage and very thin skin in Group 2 (1) (C); exencephaly (1) and very thin skin (1) in

Group 3 (D & E)
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Figure 3: Transverse section in retina tissue of chick embryo. Normal histological structure of the retina pigmented epithelium of
simple columnar epithelium layer (PL), very thin layer of rods and cones (arrow head) inner limiting membrane (ILM). Outer
nuclear layer (ONL). Outer plexiform layer (OPL). Inner nuclear layer (INL). Inner plexiform layer (IPL). Ganglion cell layer (GL).
Nerve fiber layer and (Inner limiting membrane (basal lamina) (ILM) (A); moderate-defined layering of retina, but the pigmented
epithelium layer not appear in Group 1 (B); morphological differences between layers were observed in Group 2 (C); complete

damage in all retinal layers in Group 3 (D). H&E, Bar 20 pm

it instigated a weak and lack of vitelline vascularization
associated with control group. This product in agree-
ment with studies of Cetinkal et al. (2010) and Abd-
Rabou (2021), they used meloxicam in different doses in
chick embryo. Also, the administration of meloxicam in
the present study caused reduction of size of fetuses,
subcutaneous hemorrhage, very thin skin, exencephaly
in treated groups compared to the control group. The
use of these drugs can also affect the placenta role. It
can reduce the blood supply to the fetus and decrease
the nutrients that it receives from the mother. It also
lead to severely contraction of the uterus, which cause
premature labor and damage to the fetus (Burdan et al,,
2005). These results agree with the result of Abdrabou
(2021)- Meloxicam can cause hemorrhage around the
internal organs, cerebral dilatation and microcephaly
(Burdan et al., 2005). Taking meloxicam during pregnan
-cy can increase the risk of fetuses” malformations, such
as heart septal defects (Ofori et al., 2006).

In the current study receiving meloxicam led to growth
retardation in the fetuses because of low body height
and weight. These results agree with AbdRabou (2021)
and Erdem and Guzeloglu (2010), they found a signifi-
cant reduction in the height, weight and size of new-
borns which mother-treated with meloxicam. Meloxi-
cam also caused neural tube defect in the embryo chick
(Ami et al., 2016).

The high doses of meloxicam caused many histopatho-
logical alternations in the retial tissue. Severe damaged
and degenerated all renal cells, more necrotic area,
myelomatosis or neoplastic over growth of cells of the
plasma cell series and acute tubular necrosis with shrin-
king of glomeruli, massive regions of necrosis with
complete loss of renal parenchyma were noted in
Group 1 and Group 2, but severe highly massive infil-
tration of inflammatory cells in renal cortex region,
degeneration and destruction of most renal tubules
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Figure 4: Transverse section in kidney tissue of chick embryo. Normal Bowman's capsule (BC), glomeruli (G), proximal tubules
(PT) and distal tubules (DT) in control group (A). Severe damaged and degenerated all renal cells, more necrotic area (N), myelo-
matosis (Me) or neoplastic over growth of cells of the plasma cell series and acute tubular necrosis (AC) with shrinking of glo-
meruli (SG) were observed in Group 1 (B); massive regions of necrosis with complete loss of renal parenchyma in Group 2 (C);
severe highly massive infiltration of inflammatory cells in renal cortex region and degeneration and destruction of most renal

tubules in Group 3 (D). H&E, Bar 20 pm

were noted in Group 3 group. The liver tissue of chick
embryo in the present study showed some pathological
lesion represented by dilation in central vein, aggrega-
tion of macrophages cells at the central vein, eritrocytes,
large and irregular lumen of the sinusoidal capillaries
and eritrocytes were noted in Group 1 and Group 2
groups, but severe damaged all hepatocytes, more
necrotic area were observed with high doses (Group 3).
The use of 15 mg/kg meloxicam for 15 days signifi-
cantly increased the number of mononuclear cells infil-
tration and pseudolobular formation in the parenchy-
mal tissue. Meloxicam is absorbed in the small intestine
and stomach. It is also carried by the body through its
binding to albumin protein. It becomes inactive once it
has been metabolized in the liver (Burukoglu et al.,
2016). Meloxicam administration of 0.2 and 0.6 mg/kg
increased the aspartate aminotransferase levels and

caused vasocongestion and liver damage, necrosis and
karyorrhexis in hepatocyte cells (Sturmer et al., 2021).

The adminstration of nonsteroidal anti-inflammatory
drugs caused kidney faliure to 2.5 million person In the
US (Al-Rekabi et al., 2001). A study conducted on
Wistar rats revealed that the use of 1.2 and 2.4 mg/kg
meloxicam for 28 days significantly increased lipid
peroxidation in the liver and kidneys. It also caused
various health conditions such as gastric and intestinal
ulcers and hemorrhagic gastroenteritis (Mahaprabhu et
al., 2011). In prolonged use of Meloxicam, this drug can
cause nehprotoxic and hepatotoxic effects Sulaiman et
al., 2010). Because of the meloxicam hazards on fetuses
in the present study, so it may be not suitable for
treatment during pregnancy.



152 Bangladesh ] Pharmacol 2022; 17: 147-153

&
&

W
pry
-

y "
ﬁ.‘a 3

75
e VK
L W R

w/Wt 0’4 o ' b

["{0"' LAV

Figure 5: Transverse section in liver tissue of chick embryo (control) showing sinusoids (S), endothelial cells (—), vena centralis
(VC) (A); dilation in central vein, aggregation of macrophages cells at the central vein, eritrocytes (e) were observed in Group 1
(B); aggregation of macrophages cells were increased at the central vein in Group 2, note the large and irregular lumen of the si-
nusoidal capillaries and eritrocytes (e) were observed (C); severe damaged all hepatocytes, more necrotic area (N) were observed

in Group 3 (D). H&E, Bar 20 pm

Conclusion

The administration of meloxicam with high doses
caused a weak and lack of vitelline vascularization. It
also caused many fetal malformations, most notable
subcutaneous hemorrhage, exencephaly, growth retar-
dation and fetal death. Moreover, it caused many
histopathological alternations in the fetal retina, renal
and liver tissues.
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