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ABSTRACT

Introduction: Many drugs are irritating to the gastric mucosa and induce gastric erosion and when these side
effects are coupled with additional parameters, such as bacterial infection, stress, and gastric pH, these together
induce gastric ulcer. The present study aimed to evaluate the gastric erosion effects of chloroquine using mice
models.

Methods: A total of 20 mice were used for this study, divided into two groups of 10 each; the control group was
administered only standard food and water, and the chloroquine group was given standard food with water with
additional chloroquine solution of 1.2 mg/kg daily orally for a month. The stomachs were dissected and sliced for
histological staining and analysis.

Results: Chloroquine has remarkably induced tissue degeneration and villi sloughing alongside white blood cell
infiltration with patchy areas of stomach erosion compared to the normal architecture of the stomach tissue of
the control group.

Conclusion: Chloroquine-induced gastric erosion with potential involvement of the many regions of the stomach

reaching deep tissue layers.
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INTRODUCTION

Since ancient times, humans have used drugs to treat many
mental and organic diseases, and there is no doubt that
scientific development has led to the invention of devices and
the manufacture of many types of drugs and medicines from
plant sources or chemicals (1), and medications made from
chemicals have a vital impact on Human or animal, and they are
used to treat, heal, and diagnose diseases, or they are used for
specific periods or continuously in the case of chronic diseases,
as medicines can affect physiological processes in natural and
pathological cases, as medicines are divided depending on their
mechanism of action and effect, some of the medicines work It
inhibits the building of the cell wall of bacteria, some of which
work by inhibiting the synthesis of proteins, and some of them
work by inhibiting the construction of deoxygenated DNA (2).

Global consumption of antibiotics increased significantly
between 2000 and 2001, so the World Health Organization
developed a plan on antimicrobial resistance in 2015 and the
optimal use of antibiotics (3,4), as the frequent and incorrect
use of antibiotics leads to increased exposure of the body to
colonization of pathogenic organisms (5).

Recent publications have drawn attention to the potential benefit
of chloroquine in the treatment of severe acute respiratory
syndrome (SARS-CoV-2) caused by the coronavirus COVID-19
(6). The ability of chloroquine to bind with glycosylation at
the cellular receptors of the virus and also alter the internal
pH required for viral cell breakdown (7). Safe in pregnancy,
chloroquine is recommended to treat malaria and COVID-19 in
pregnancy (8), and there is not enough evidence to determine if
chloroquine is safe to give to people 65 years of age or older (9). In
addition to being safe, it's cheap (10) and has antiviral effects(11).

It's used for malaria and other infectious diseases(12) including
treatment of extra-intestinal dysentery when taken orally(13) or
in severe cases given systemically(13) and can be used safely
for up to 6 weeks(14) at the usual therapeutic dose of (30-50)
mg/kg (15).

The side effects of chloroquine are blurred vision, gastric upset,
headache, swelling of the legs/ankles, shortness of breath,
pale nails and skin, muscle weakness, facilitating bruising and
bleeding, hearing and mental problems (16). Chloroquine is
rapidly and completely absorbed from the gastrointestinal tract,
and chloroquine is deposited in tissues, including the liver (17).
Because of the frequent use of chloroquine at present, this study
was conducted, which aimed to Assessment of the effect of using
chloroquine on the histological structure of the small intestine,
and stomach. Assessment of changes in the tissue structures of
the small intestine as a result of the effect of chloroquine.

MATERIALS AND METHODS

Study settings: The present study was commenced in the
animal facilities of the College of Veterinary Medicine (Tikrit
University, Iraq), starting on 06.01.2022 to 06.06.2022.

Animals: A total of 20 Albino mice (healthy, weight 25-35g, age
3-4 months) were used. The mice were housed under standard
conditions (weekly changed and sterilized plastic polyacrylic
cages, bedding with sawdust, room ventilated, Temperature
22+1°C, 12h-light-dark cycle) with free access to water and
standard food (wheat 34%, barley 20%, corn 25%, animal
protein 10%, powdered milk 10%, table salt 1%, and water to
make the mixture cohesive paste to be dried),
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Drugs: Chloroquine 100% pure powder was kindly provided by
a State Company for the Pharmaceutical Industry and Medical
Appliances in Samarra (Iraq). The powder was dissolved in DW
to be administered to the mice. Hence, the mice were divided
into two groups

G1: control group: 10 mice on standard feeding with free access
to food and water for 30 days.

G2: 10 mice on standard feeding with free access to food and
water with chloroquine after dissolving it in 1 ml of distilled
water at a concentration of 1.2 mg/kg for each animal orally for
30 days (15).

Sample processing: After the end of the experiment, the animal
is killed by separating the cervical vertebrae and fixing the mice
on the dorsal side above the autopsy plate, and their front and
hind limbs will be fixed with pins. The animals will be dissected
from the beginning of the abdominal cavity with sharp scissors.
The small intestine, liver, and stomach organs were removed
and these tissues were washed with a physiological solution of
normal saline (18).

Histological study: The target tissues were handled to construct
microscopic slides. Each tissue was washed with buffered
saline. The tissue was then dissected and fixed in 10% formalin.
The next day, the fixed tissue was cleaned under running tap
water. Following that samples were dehydrated and cleared
in successive steps to be infiltrated with liquefied wax and
embedded in liquid paraffin to be ready for trimming. The
formed tissue blocks were sliced by microtome. The formed
slices were then stained by hematoxylin and eosin stain. The
slides were examined under a light microscope and diagnosed

RESULTS

The results of the microscopic examination showed the intestinal
mucosa of the normal group contained intestinal villi, each
villus was lined by simple columnar epithelium with microvilli
on its apical or luminal surface. The core of each villus was
formed by loose connective tissue infiltrated with fibroblasts
and white blood cells (WBCS) which extended to the lamina
propria which have intestinal glands (Figure 1). The lamina
propria of the small intestine was infiltrated with WBCs among
the intestinal glands and these glands continue at the base of
villi via crypts of Lieberkuhn (Figure 3).

The submucosa was a narrow zone formed by loose connective
tissue and had a certain number of WBCs and blood capillaries.
The tunica muscularis was formed by inner circular and outer
longitudinal smooth muscle fibres (Figure 3). The mucosal
tissue of the stomach was formed by gastric pits, lined by simple
columnar epithelium and beneath the epithelium, there was
lamina propria which was engorged with gastric gland, each
gland was lined by mucus neck cells. Parietal cells, chief cells
and in between the gastric gland, there was infiltration of WBCs
(Figure 2).

Figure 1. A representative images of the control group versus
chloroquine of the intestinal villi and gastric pits (i) Intestinal
villi (A), lined by simple columnar epi. with microvilli on its
apical surface, core of villus (B) have WBCs lamina propria
with intestinal glands (C). (ii) Gastric pits of stomach (A),
simple columnar epi. (B), gastric glands (C) WBCs (D) in the
interstitial connective tissue. (iii) Stomach, degenerated cells of
gastric pits (A), lamina propria with degenerated cells of gastric
glands (B) (H&E X40).

Figure 2. A representative images of the control group versus
chloroquine of the Lamina propria (i) Lamina propria of small
intestinal (A), with intestinal glands (crypts of lieberkuhn)
submucosa (B) had blood vessel. Lamina propria of stomach,
gastric glands (A), WBCs infiltration (B), in the interstitial
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connective tissue. (ii) The lamina propria of small intestine,
degeneration of cells of intestinal glands (A), sloughing of cells
inside lumens of glands (B). (iii) Lamina propria of stomach,
gastric glands (A), WBCs infiltration (B), in the interstitial
connective tissue. (iv) The lamina propria of small intestine,
engorged with intestinal mucosal glands (A), WBC:s infiltration
(B) in between the glands submucosa with WBCs infiltration
(C). (H&E X40).

The lamina propria of the stomach was crowded with gastric
glands, and surrounded by infiltration of WBCs in the interstitial
connective tissue (Figure 2). The deeper layers of lamina propria
of the stomach contain crowded glands of the stomach which
are mostly mucus cells and parietal cells which are extended to
the submucosa (Figure 2).

The intestinal villi were lined by simple columnar epithelium,
the core of the villi contained a great number of lymphocytic
aggregations, and the nuclei of epithelial cells were present at
the base of columnar cells in the form of blue-line (Figure 3).
The lamina propria of the small intestine was engorged with
intestinal mucosal glands. The epithelial cells of those glands
are degenerated and certain cells are sloughed into the lumen of
glands (Figure 3).

The lamina propria of the small intestine contained intestinal
glands, which were engorged cells and in between the glands,
there was lymphocytic diffusion, particularly at the base
of glands near the muscularis mucosa and submucosa, the
submucosa have also lymphocytic infiltration adjacent to the
tunica muscularis (Figure 3).

The loose connective tissue (tunica serosa) of the small intestine
around the muscular coat was infiltration by inflammatory
WBCs, especially the lymphocytes and macrophages and these
cells are present around the blood vessels and nerve plexus,
macrophages are infiltration in the connective tissue of muscular
perimysium (Figure 1).

The gastric mucosa contained degeneration of epithelial cells
covering the stomach surface and gastric pits also the lamina
propria of gastric mucosa contained dissociated glands from
each other with mostly degeneration of its glandular cells
(Figure 3).

The deepest layers of lamina propria of the stomach have the
gastric glands which have chief cells which secrete the zymogen
granules of pepsinogen its cytoplasm was bluish-pinkish color
and parietal cells of light cytoplasm and those cells were larger
than chief cells. The submucosa has aggregation of WBCs and
macrophages (Figure 3).

The lamina propria of the stomach revealed to be demonstrated
of a great number of glands which appeared with cellular
degeneration, and desquamation of those cells in the lumen
of its glands, with the presence of thickening of the basement
membrane of the glands (Figure 3).
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Figure 3. A representative images of the control group
versus chloroquine of the gastic layers. (i) Gastric glands,
parietal cells (A), mucus cells (B), submucosa (C), muscular
coat (D). (ii) Muscular coat of small intestine (A), tunica serosa
(B), have blood vessels (C) WBCs (D) nerve plexus (E). (iii)
Gastric mucosa, chief cells (A) parietal cells (B), lymphatic
aggregation (C). (iv) Gastric mucosa, degeneration of cells of
gastric glands (A) thickening of basement membrane of glands
(B) (H&E X40).

DISCUSSION

The present findings of the present study revealed a correlation
between the degenerative changes of the visceral organs
and the administration of chloroquine, the light microscopic
observation in the present study revealed the desquamation of
the surface epithelium of the stomach and small intestine with
degeneration of gastric glands, like chief cells, and parietal cells,
also lymphocytic aggregation in the lamina propria of stomach
and intestine, and this result is in agreement with (20,21), who
demonstrated that Chloroquine when given to the Albino Rat
one dose weekly for six weeks led to damage to gastric mucosal
cells (mucus cells, Zymogen cells, parietal cells and Argentaffin
cells) when examined after the arrest of the drug.

Chloroquine has also been associated with uplifted gastric ulcer
score and encouraged postponement of gastric tissue healing,
perhaps due to potential chloroquine impact on gastric ulcer
healing stages or suppresses the downstream signalling that
stimulates ulcer healing (38), including potentiating gastric
acidity through the competition on histamine H-receptors
binding. In addition to this histamine receptor stimulatory
activity, the potentiation of muscarinic receptors reported by
Ajeigbe et al 2008a and 2008b (39,40) leads to reduced gastric
pH and volume during gastric ulceration.
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Chloroquine has also been drawn backed by their potential lipid
peroxidation capacity via increasing free radical generation,
suppressed the ulceration healing process due to modulating
tissue quasi-equilibrium and further enhancing tissue injury
which was further supported by earlier findings by Ajeigbe et
al 2012 (41). Free radicals have been documented to exert an
adverse effect on the stomach (39,40).

Also, colonal mucosa injury was indicated by administration of
anti-malarial drug (chloroquine) for male albino Rats at 8mg/
kg by (21), infiltration of inflammatory cells with ulceration of
colonic mucosal epithelial cells and this result is not a way from
data recorded in the present study for intestinal mucosa, so the
use of chloroquine as malarian treatment in colitis patients may
not be advisable (42).

CONCLUSIONS

From the results of the current study, we conclude that
dosing with chloroquine, when passing through the
treatment lethargy in the movement of animals treated
with chloroquine. Dosing with chloroquine, even if it is a
therapeutic dose, affects the histological structure, as there
was degeneration, inflammation, infiltration of blood cells
with congestion of blood vessels and hemolysis in several
cavities of blood vessels. An increase in the number of
lymphocyte aggregations was indicated in the studied
organs by microscopic examination.
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