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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Astudy was carried out to demonstrate the effects of chloroquine
on liver of developing albino rats. In this study, 20 white albino
mice were used, and distributed in 2 groups. They were kept in
the animal house of the College of Veterinary Medicine, their
ages ranged between (4-3) months and they were in good health.
The first group (G1) was considered a control group, this group
included 10 mice who were given regular food in addition to
sterilized water daily for a period of (30) days, the second group
(G2) included 10 mice, they were given food and water with
chloroquine after mixing it in 1ml of distilled water at a dose
of 1.2 mg/kg/day for each animal orally for a period of 30 days,
it was found that chloroquine induced toxicity in liver tissue of
albino mice which were exposed to chloroquine drug for longer
during their life. Histological sections of stomach revealed
that degenerative cases were present in the mucosa of it and
the gastric glands also demonstrated sloughing of its mucus
cells, and histological sections of small intestine indicated
that the degenerative changes were present in the mucosa
and submucosa reflected by sloughing of certain villi and the
intestinal glands were also affected, lymphocytic infiltration
was present in between the intestinal glands with plasma cells.
The present study indicated that the liver tissue was affected
by drug used via effect on the histological structure, as there
was hypertrophy and degeneration of liver cells, hypertrophy of
Kupffer cells in the blood sinusoids.

Key words. Chloroquine, albino mice, visceral tissues.

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 medicines 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].

Latest research confirmed a potential beneficial role of
chloroquine in the treatment COVID-19 caused by coronavirus
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[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], therefore, choloroquine
finds application in the treatment of severe acute respiratory
syndrome (SARS-COV-2) caused by the coronavirus [6].
Chloroquine is safe to use for women during pregnancy,
therefore, the Centers for Disease Control and Prevention
prefers in the United States, recommended chloroquine for the
treatment of malaria 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].

Chloroquine is an inexpensive drug that belongs to the World
Health Organization list [10], and regardless of its effectiveness
in combating malaria, it has an antiviral effect [11]. Chloroquine
was used for the first time in the early twentieth century in the
treatment of malaria, and it was developed as it was successfully
used to treat extra-intestinal dysentery, and many infectious
diseases [12], chloroquine is taken orally [13], or as reduced
doses injection over (1-6 weeks) for severe cases [14], toxicity
reported at doses higher than 20 mg/kg [15].

The side effects of chloroquine are tolerable blurred vision,
GIT upset, 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 the present time,
this study was conducted, which aimed to: Assessment of the
effect of using chloroquine on the histological structure of the
small intestine, stomach, and liver.

Materials and Methods.

The current study was conducted in the animal facilities of
the College of Veterinary Medicine in Tikrit University from
(6/1/2022) to (6/2/2022), according to the following steps:

Preparation of animals: In this study, 20 healthy white
laboratory mice were used (weight 30-40gm; ages 3.5-4.5
months). The animals were obtained from the animal house of
the College of Veterinary Medicine, they were placed in plastic
cages with dimensions 45 x 30 x 15 cm designed specifically
for breeding mice, and spread with sawdust, taking care to clean
the cages and sterilize them constantly. The animals were kept
under standard conditions regarding ventilation, temperature,
light/darkness cycle, and standard food.

Pharmaceutical property used in the study: Chloroquine is in
the form of a powder of (100%) purity, which is produced by
the State Company for the Pharmaceutical Industry and Medical
Appliances in Samarra.

Experimental design: The mice used in the study were
randomly distributed to a group of chloroquine in addition to a
control group:
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The first group (G1) which were considered a control group:
this group included (10) mice who were given regular food in
addition to sterilized water daily for a period of (30) days.

The second group (G2): This group included (10) mice,
they were given food and water daily with chloroquine after
dissolving it in 1 ml of distilled water at a concentration of 1.2
mg/kg for each animal orally for a period of 30 days.

Scarifying and dissection animals: 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 fix with pins.
The animals will dissect from the beginning of the abdominal
cavity with sharp scissors. The small intestine, liver, and
stomach organs will remove, and these tissues were washed
with physiological solution normal saline.

Histological sections preparation: All animals were given
intensive dose of chloroform anesthesia, the tissues were
processed starting with fixation by formalin solution,
dehydration, clearing, infiltration and embedding, tissue
sectioning, tissue attachment, de-wax and hydration, staining
Harris hematoxyline and eosin dyes were used. Mounting,
this was made using D.P.X, cover slips were used to cover the
sections. A light Microscope (Motic microscope, /china) was
used to perform the microscopically investigations of this study.

Results.
The liver lobule has central vein, surrounded by columns of
liver cells, each cell was polyhedral in shape and have spherical

nucleus, those cells are surrounded by blood sinusoids which
have kupffer cells (Figure 1).

Figure 1. Liver lobule, central vein (4), liver cells with polyhedral
shape (B), kupffer cells (C), in blood sinusoid (D) (H&E X40).

The portal area in the liver tissue has portal vein, bile ductule
and branch of hepatic artery, the area was infiltrated with WBCs
and surrounded from outside by columns of liver cells and
surrounded by blood sinusoids with kupffer cells (Figure 2).

The central vein was filled with hemolyzed blood, surrounded
by infiltration of lymphocytes around the wall of vein. The liver
cells were present in groups, each cell was polygonal in shape,
the blood sinusoids were wide network channels with kupffer
cells present in great number (Figure 3).
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Figure 2. Portal area, portal vein (4), bile ductal (B), WBCs around
the portal vein (C), blood sinusoids with kupffer cells (D) (H&E X40).

Figure 3. Central vein of liver lobule (4), filled with hemolyzed blood
(B) WBCs infiltration (C) liver cells (D) kupffer cells (E) in blood
sinusoids (H&E X40).

Figure 4. Liver lobule, columns of polyhedral liver cells (A), kupffer
cells (B) in the blood sinusoids, nodular aggregation of lymphocytes
(C) central vein (D) (H&E X40).



Figure 5. Central vein (A), blood sinusoids drain on central vein (B),
lymphocytes (C) kupffer cells (D) in blood sinusoids (E) (H&E X40).

The liver cells are present in columns and others in groups
with spherical nucleus in each one, surrounded by kupffer cells
in blood sinusoids, certain kupffer cells were hypertrophied,
the central vein was wide and its basement membrane with
endothelial cells on it was lost, nodular aggregation of
lymphocytes around the central vein was seen (Figure 4).

The central vein was wide and continuous with blood sinusoids
at its periphery, surrounded with lymphocytes, most of kupffer
cells were hypertrophied inside the blood sinusoids, the hepatic
cells were arranged in columns (Radial pattern) toward the
central vein (Figure 5).

Discussion.

The liver is a vital organ because it has enzymatic pathways
involved in its physiological functions. Its major functions
include carbohydrate, protein, and fat metabolism, immunity,
exogenous (drug) and endogenous (substance). Therefore,
many drugs and toxic substances can change the course of
these processes [22], and the liver metabolic role of chemicals
can incite the occurrence of oxidative liver mutilation and the
mitochondrial vitiation, and thus these drugs cause damage to
the liver, and that these damages may result in direct cytotoxicity
or through self-sensitization to this substance [23].

The metabolic activity of the liver increases when exposed to
toxic substances during the process of detoxification to balance
the stress caused by toxins. This increase in order to release
energy sources such as glucose is usually accompanied by cell
death and decomposition and necrosis may occur after severe
degeneration or occur directly. Small parts are eliminated by
phagocytes The remainder becomes fluid and enters the lymph
and veins. [24].

The findings of the present study paraded the manifestation of
cellular tissue damages in the liver of mice that were exposed
to the drug. These damages were denoted in the occurrence
of hypertrophy in the size of a number of hepatocytes and
their nuclei thickening with the occurrence of ruptures in the
cytoplasm of other liver cells and the lysis of the nuclei of a
number of cells and necrosis of other cells, and this is in line
with what the researcher Akin et al 2021 [25] found it, when
animals were dosed with chloroquine at a concentration of (50
mg/kg) for 50 days, as it found necrosis, degeneration, and
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death of hepatocytes.

The hepatocyte degeneration and focal infiltration of
lymphocytes in this study are in agreement with the study of
the researcher Sarhat et al 2019 [26] when the animals were
administered chloroquine at a concentration (20 mg/kg) for 48
hours and matched with the outcomes of the Elshishtawy et
al 2014 [27] when the animals were administered with a dose
Chloroquine (250 mg/kg) for 6 weeks.

Inflammation of liver with cellular deterioration may result
from a disturbance in the metabolic processes of hepatocytes
depending on the concentration of the dose in the bloodstream
gastrointestinal tract [28]. This makes them constantly vulnerable
to damage, the severity of which appears in cells when there is a
disturbance in the nutrition of cells and the concentration of the
toxin over the length of time that the organ is exposed to, or the
cause of cell enlargement may be due to the effect of the drug on
cellular membranes and on the ionic balance.

The results showed the presence of inflammatory cells in
abundance forming a large aggregation, and Kupffer cells
in abundance, as well as the occurrence of bleeding and
congestion. The presence of filter cells can be explained by the
presence of degenerative changes in the liver tissue that secreted
chemical attractions and then the infiltration of the area with
inflammatory cells such as neutrophils and monocytes to defend
the body [29], inflammation is part of a complex biological
response in which the body attempts to eliminate pathogens and
other agents to begin the healing process [30], when an invader
or toxic materials enter the body, the inflammatory process
commence with the first step, which is the recognition of the
toxic substance, and then the dilates blood vessels, and fluid and
inflammatory cells filter from them to the nearby tissues, as they
are enticed to the battle zone to treat the inflammation [31-33],
and Kumar et al 2007 [34] also implied that the cause of red
blood cells burst are reconciled by macrophages due to local
hemorrhage, and the increase in the number of Kupffer cells is
only a result of hepatitis [35].

The mechanism of the toxic effects of chloroquine is obscure,
but a number of reports have indicated that it may be owed to
the assembly of a number of redox byproducts, which increase
the assembly of redox metabolites and that chloroquine
induces in particular in the Kupffer cells in the liver, ensuing
in ravage to the body overloading lysosomes in the liver with
indigestible substances and increasing their size and number
[36], researcher Xu et al 2018 [37-40] indicated that anti-
malarial tackle cellular phagocytosis of the liver, which leads to
hepatocyte degeneration. In alternative study, it was spotted that
chloroquine lofty lipid peroxidation perhaps as a consequence
of boosted generation of free radicals or the incompetence of
chloroquine to silence the release of oxidant biomolecules. This
eminent rate of lipid oxidation is in prove of past outcomes by
Ajeigbe et al 2012 [41]. Free radicals have been confirmed to
wield adverse effect on stomach [39,40].

In the present study, it was discerned that chloroquine-exposed
group had eminent gastric ulcer score entailing adjournment in
the wound resolution, perhaps due to the fact that chloroquine
decelerated particular steps of gastric ulcer reconciling or
wield inhibitory indicators on particular reconciling gastric
ulcer healing cells. 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 malaria treatment in colitis
patients may not be advisable [42].

Conclusion.

Dosing with chloroquine, even if it is a therapeutic dose, has
an effect on the histological structure, as there was degeneration,
inflammation, infiltration of blood cells with congestion of
blood vessels and hemolysis in a number of cavities of blood
vessels. Increase in the number of lymphocytes aggregation was
indicated in the studied organs by microscopic examining.
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