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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:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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3. Submitted material must include a coverage of a topical subject, research methods, results,
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articles. Tables and graphs must be headed.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

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.

The aim is to evaluate ciprofloxacin toxicity in the liver and
kidneys by assessing their functioning, histological alterations,
and GFAP expression in chicks. In the acute trial, the chicks
were divided into 3 groups of six. The 1% was the control. The
2" and 3" received injections of 250 and 500 mg/kg cipro. In
the subchronic experiment, the animals were separated into
two groups: the 1% group was control and 2™ groups were
administered 125 mg/kg cipro for two weeks. The acute treatment
at a dose of 500 mg/kg resulted in a significant increase in AST
(alanine aminotransferase), ALT (aspartate aminotransferase),
Mg (magnesium), and Ca (calcium), as did the subchronic trial
at a level of 125 mg/kg. Acetylcholinesterase inhibition was
measured at ciprofloxacin dosages of 250 and 500 mg/kg in
the acute trial, as well as 125 mg/kg in the subchronic study.
Histological examination revealed mild to severe lesions in
the liver and kidneys treated with 250-500 mg/kg. The dose
of 125 mg/kg resulted in significant coagulative necrosis of
liver cells, sinusoidal enlargement, and severe inflammatory
cell infiltration. Severe coagulative necrosis of the epithelial
cells lining the renal tubules, and glomerular atrophy were all
observed. Immunohistochemistry for GFAP in brain tissue
showed a high positive result. We concluded that high doses
of ciprofloxacin caused obvious biochemical and histological
abnormalities in the liver and kidneys, cholinesterase inhibition
in response to kidney and liver injuries, and increased glial
fibrillary acidic protein (GFAP) expression in the brain.

Key words. Ciprofloxacin, biochemical, histological, liver,
kidneys, GFAP.

Introduction.

Ciprofloxacin is one of the fluorinated quinolone derivatives
it is a primary metabolite of enrofloxacin [1]. Ciprofloxacin is
characterized by its broad spectrum and is used against a large
number of negative and positive bacteria, it is also used in the
treatment of most bacterial infections in chickens as well as
in animals [2]. The most important of these infections in the
urinary system are those caused by Escherichia coli (E-coli)
and infections of the respiratory system, bones, joints, and skin
[3]. The pharmacokinetics of ciprofloxacin, which was studied
in Laboratory animals are significantly different from what is
observed in humans and animals, and the reason, is due to the
difference in the physiological and biochemical nature of each
group [4]. The distribution of ciprofloxacin in the target organs
is at a higher concentration than in the rest of the organs, as its
concentration in the liver, kidneys, and bones is relatively high
[5]. Given Chickens ciprofloxacin at a dose of 10 mg/kg for 5
consecutive days recorded levels of 1.6 mg/kg in the kidney and
0.18 mg/kg in the liver [6]. Ciprofloxacin is excreted through
the kidneys by glomerular filtration and tubular secretion [7].
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Differences in the functions of liver enzymes occur in 2-3%
of patients who take quinolones, in addition to differences in
the function of the liver itself in 0.3-0.9% of patients. High
doses of it cause a significant decrease in enzyme activity.
Alkaline phosphatase in the blood plasma of rats [8]. There is
few information on the effect of using the drug in high doses
in poultry. Ciprofloxacin has a genitourinary side effect that
appeared in patients taking treatment with ciprofloxacin, and the
epidemic of loss of kidney function was 3-7 days after treatment.
Treatment in some patients over the age of 50 [9]. Studies
have shown that ciprofloxacin is related to the appearance of
hematuria and the formation of crystals in the basal urine of
laboratory animals [10]. Rare cases of hematuria, interstitial
nephritis, and acute kidney failure have also been recorded, as
the kidney usually returns to its function several weeks after
stopping treatment. [11]

In this study, we sought to know the pathological toxicological
effect of ciprofloxacin on the liver and kidneys of chickens,
in terms of pathological and histological changes, as well
as measuring the level of the ALT and AST enzymes. To
determine the extent to which liver function is affected, as
well as measuring the level of Ca and Mg, and percentage of
cholinesterase inhibition and GFAP # in relation to the damage
to the kidneys and liver.

Materials and Methods.

Animals: This experiment used chicks old 2-3 week that
were raised in the animal house and fed with concentrated feed
throughout the experiment, the animals were put in standard
condition in dark and light 12/12 hr [12].

Ethical approval: This study received ethical approval from
the College of Science, Chemistry Department, University of
Mosul.

Drugs: Ciprofloxacin was used as powder obtained from the
General Company for Pharmaceuticals and Medical Supplies,
pioneer-Iraq. It was dissolved in distilled water.

Experimental design.

Acute Experiment:

The chicks in this experiment were randomly divided into

three groups, each group consisting of 6 chicks.

- The first group was considered a control group was given
distilled water only.
The second group was given ciprofloxacin at a dose of 250
mg/kg.
The third group of 500 mg/kg, all doses given as single i.p
dose. After 24 hours had passed since the start of giving the
treatment, the chicks were sacrifice by cutting the jugular
vein for the purpose of collecting blood and separating the
serum.
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Sub chronic Experiment.

The study involved splitting the chicks into two groups
with each group comprising six chicks:

The first group considered a control given only distilled
water.

The second group was given ciprofloxacin on a daily dose
of 125 mg/kg i.p.

The treatment lasted for two weeks. Following the completion
of administering the medication the young birds were euthanized
by severing the vein to gather blood and organs (kidney, liver
and brain) for examination. The organs were then preserved in a
buffered formalin solution to prepare sections using the method
to investigate any histopathological alterations [13].

Histopathological Method

The histopathological technique includes extracting liver and
kidney tissue samples from both the treated and control groups,
followed by preserving them with formalin. These samples are
then sliced thinly using a microtome and dyed with stains, of
hematoxylin and eosin. Afterward the slices are scrutinized
under a microscope to evaluate any alterations [14].

GFAPMeasurementintheBrain Usinglmmunohistochemistry

This procedure involves collecting brain tissue samples from
the groups that received treatment and those, in the control
group. The samples are preserved using formalin. Then sliced
into sections, with a microtome. These sections undergo
preparation through deparaffinization and antigen retrieval.
Primary antibodies targeting GFAP are applied to the sections
followed by the introduction of antibodies attached to an enzyme
or fluorescent dye. After a period of incubation, the sections are.
The presence and distribution of GFAP are assessed using either
a microscope or a fluorescence microscope.

Kits for measuring parameter

ALT (Alanine aminotransferase) and AST (Aspartate
aminotransferase) Kits from Elabscience American
Company.

Calcium and Magnesium, Biolabo France company Kkits.
Cholinesterase was measured using a modified electrometric
method was used to measure modified cholinesterase [12].

Statistical analysis:

The findings were examined utilizing the SPSS software,
ANOVA test, for analysis of variance and subsequently the
results underwent, LSD testing. The outcomes were assessed
with a t-test, p<0.05.

Results.

The data presented in Table 1, recorded statistical analysis
of the biochemical parameters individually. ALT Levels,
a significant increase is observed in both treatment groups
compared to the control. AST Levels also show a significant
increase with ciprofloxacin treatment, particularly at the higher
dose.

Mg (Magnesium) Levels significantly increase in both
ciprofloxacin-treated groups compared to control, with the
highest increase in the 500 mg/kg group. Ca (Calcium) Levels
show a significant rise in both treatment groups.
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Table 1. Biochemical parameters concentrations in blood of chicks
treated with ciprofloxacin.

Groups ALT u/l ASTuwl Mgnpg/dl Capg/dl
Control 12+0.5 18+0.2 6.4+0.1 4.7+0.5
Ciprofioxacin 250 c.05 25403 87403  9.97+0.1%
mg\kg

Ciprofloxacin 500 35, 3% 30407% 10.1940.2% 10.18+0.2*

mg\kg

Values represent the mean + standard error for six chicks/group
*The values are significantly different from the control group at the
probability level p<0.0 5.

Table 2. Biochemical concentrations in the blood serum of chickens
treated with a dose of 125 mg/kg for two weeks.

Groups ALTu/!1 ASTul Mgpg/dl Capg/dl
Control 111405 15+12 75425  5.5+0.6
Ciprofloxacin 125 g ¢ g% 18403 12.743.1% 9.545.1%
mg\kg

Values represent the mean + standard error for six chicks/group
*The values are significantly different from the control group at the
probability level p<0.0 5.

Table 3. Values of inhibition of acetylcholine esterase in a dose of 250
and 500 mg/kg of ciprofloxacin.

Groups Inhibition of Acetyl Inhibition of Acetyl

p choline esterase\serum |choline esterase\brain
Control 1.6 £0.02 0.37+0.06
Ciprofloxacin 250 ) <5 0.19 +0.08*
mg\kg
Ciprofloxacin 500 1.540.08 0.20+0.1 *
mg\kg

Values represent the mean + standard error for six chicks/group
*The values are significantly different from the control group at the
probability level p<0.0 5

Table 4. The acetylcholine esterase in serum of chicks treated with a
dose of 125 mg/kg for two weeks.

Groups Inhibition of acetyl choline esterase
Control 1.8 £0.06
Ciprofloxacin 125 mg\kg  |0.5+0.04*

To analyse data presented in Table 2, the ALT levels show a
significant increase in the ciprofloxacin-treated group compared
to the control. AST levels also increase significantly with
ciprofloxacin treatment, indicating possible hepatocellular damage.
The rise, though less pronounced than ALT, still indicates a stress
response or liver involvement. Magnesium levels are significantly
higher in the ciprofloxacin-treated group. Calcium levels show a
significant increase in the ciprofloxacin-treated group.

To analyse Table 3, the changes in serum acetylcholine esterase
a slight decrease with ciprofloxacin treatment at both 250 mg/kg
and 500 mg/kg doses compared to the control. The changes in
brain acetylcholine esterase show a significant decrease in both
ciprofloxacin-treated groups compared to the control.

Table 4 show the acetylcholine esterase in serum of group
treated with 125 mg\kg in sub chronic study shows no significant
deference in the group treated with 125 mg/kg of ciprofloxacin
compared to the control group.



Histopathological Study Observations.

Acute Experiment (Figure 1):

0 Control Group (A&D): Liver (A): Intact hepatocytes
and central vein. Kidney (D): Intact glomeruli and renal tubules.

a0 Ciprofloxacin 250 mg/kg Group (B&E): Liver
(B): Vacuolar degeneration of hepatocytes and congestion of
the central vein. Kidney (E): Vacuolar degeneration of the
epithelial cells lining the renal tubules.

Ciprofloxacin 500 mg/kg Group (C&F): Liver (C):
Vacuolar degeneration and coagulative necrosis of hepatocytes,
along with proliferation of inflammatory cells. Kidney (F):
Severe vacuolar degeneration and coagulative necrosis of the
epithelial cells lining the renal tubules. Staining: H&E stain,
400X magnification (Upper panel: liver; lower panel: kidney).

Sub-Chronic Experiment (Figure 2):

0 Control Group (A&C): Liver (A): Intact hepatocytes
and central vein. Kidney (C): Intact glomeruli and renal tubules.

0 Ciprofloxacin 125 mg/kg Group (B&D): Liver
(B): Severe coagulative necrosis of hepatocytes, expansion of
sinusoids, and severe infiltration of inflammatory cells. Kidney
(D): Severe coagulative necrosis of the epithelial cells lining
the renal tubules, detachment of renal tubules from the basal
membrane, and atrophy of glomeruli. Staining: H&E stain,
400X magnification (Upper panel: liver; lower panel: kidney).

Immunohistochemistry of GFAP in Brain (Figure 3):

0 Control Group (A): Mild positive reaction.
1] Ciprofloxacin 125 mg/kg Group (B): Strong positive
reaction.

Discussion.

Medications, given to humans or animals in high doses, cause
the body to deal with them differently, with the liver and kidneys
being most effective in excreting and reducing toxic effects,

leading to side effects and illnesses [3,15]. This study discovered
that administering a single dosage of ciprofloxacin shows
significant increase in ALT and AST levels in ciprofloxacin-
treated chicks suggests hepatotoxicity induced by the antibiotic.
ALT and AST are liver enzymes, and their elevated levels are
indicative of liver damage or stress [16]. The dose-dependent
rise, particularly marked at 500 mg/kg, indicates a correlation
between ciprofloxacin dosage and liver enzyme levels. This
aligns with the known side effects of ciprofloxacin, which
include potential liver toxicity. The increase is more pronounced
in the 500 mg/kg group, indicating a dose-dependent effect. As
the growth the activity of liver enzymes shows the breakdown of
liver cells in hens, but it does not provide information regarding
hepatocyte function [17]. This finding differed from [8], which
showed a decrease in ALT when mice were administered a
dosage of 250 mg/kg body weight in the paw.

The difference is attributable to the type of animal and the
biochemical makeup of each type, or the absence of damage to
the mice's livers, as well as a possible difference in dose size.
The significant increase in ALT and AST levels in ciprofloxacin-
treated for 14 days, suggests hepatotoxic effects of the antibiotic.
ALT is more sensitive to liver injury, which is reflected in the
more substantial increase in its levels compared to AST. The
significant elevation of these enzymes indicates liver stress or
damage, which is a known side effect of ciprofloxacin [18].

Magnesium plays a role, in biochemical reactions. The rise
in magnesium levels seen during ciprofloxacin treatment could
be linked to kidney issues or changes in how the body absorbs
and gets rid of magnesium. The increase in magnesium levels
based on dosage indicates how ciprofloxacin affects the balance
of magnesium in the body, which could affect cell functions and
enzyme activities [19].

During the research project, it was noted that the chicks
administered with ciprofloxacin showed levels of calcium

Figure 1. Histological sections of the chick's liver and kidney in the acute experiment. (A&D): Control group; (4, Liver): intact hepatocytes (black
arrow) and central vein (blue arrow); (D, kidney): intact glomeruli (black arrow), and renal tubules (blue arrow). (B&E): Ciprofloxacin 250
mg/kg group; (B, Liver): vacuolar degeneration of hepatocytes (black arrow) and congestion of central vein (blue arrow), (E, kidney): vacuolar
degeneration of the epithelial cells lining renal tubules (blue arrow); (C&F): Ciprofloxacin 500 mg/kg group; (C, Liver): vacuolar degeneration
(black arrow) and coagulative necrosis of hepatocytes (blue arrow) and proliferation of inflammatory cells (red arrow); (F, kidney): severe
vacuolar degeneration (black arrow) and coagulative necrosis of the epithelial cells lining renal tubules (blue arrow). H&E stain, 400X. (Upper

panel: liver; lower panel: kidney).
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Figure 2. Histological sections of the chick's liver and kidney in the Sub-Chronic experiment. (A&C): Control group, (A, Liver): intact hepatocytes
(black arrow) and central vein (blue arrow); (B, kidney): intact glomeruli (black arrow), and renal tubules (blue arrow). (B&D): Ciprofloxacin
125 mg/kg group, (B, Liver): severe coagulative necrosis of hepatocytes (black arrow), expansion of sunusoids (blue arrow) and sever infiltration
of inflammatory cells (red arrow), (D, kidney): severe coagulative necrosis of the epithelial cells lining renal tubules (black arrow), detachment of
renal tubules to basal membrane (blue arrow) and atrophy of glomeruli (red arrow). H&E stain, 400X. (Upper panel: liver; lower panel: kidney).
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Figure 3. Immunohistochemistry expression of the GFAP of the chick's brain from (A): control group reveals mild positive reaction. (B):
Ciprofloxacin 125 mg/kg group reveals strong positive reaction. (Scale-bar=100um), 400X.

and magnesium in their blood when compared to the control
group. Various reasons were proposed for this change including
how the drug might affect the absorption or management of
minerals in their bodies [20,21]. In addition to the drug could
be facilitating an intake of calcium and magnesium, from
their system or altering how these minerals are spread in their
bloodstream [22].

The use of ciprofloxacin could affect the functioning of the
kidneys. A factor, in controlling the levels of calcium and
magnesium in the bloodstream. Changes, in kidney function
may result in the buildup of these minerals [23].

The results demonstrate that giving chickens a 125 mg/kg dose
of ciprofloxacin for two weeks leads to shifts in biochemical
markers. Higher ALT and AST levels hint at liver issues while
changes in magnesium and calcium levels point to disruptions
in mineral balance. These findings underscore the importance
of monitoring these parameters when using ciprofloxacin to
safeguard the well-being of the subjects.
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The result was Inhibition of the activity of acetyl cholinesterase
in brain when given at a subchronic dose for two weeks. This
could be due to ciprofloxacin's ability to penetrate the blood-
brain barrier and its potential neurotoxic effects, which may lead
to altered brain metabolism [24]. It has been demonstrated that
the function of the liver and kidneys has an effective role in
the level of cholinesterase in the body. As it is produced in the
liver and any change in liver function results in a change in its
activity, and the kidneys also play an effective role in removing
it from the blood and filtering it into urine [25].

Cholinesterase is a neurotransmitter that transmits nerve
impulses throughout the body [26]. It has been proven that
the function of the liver and kidneys. It has an effective role in
influencing cholinesterase in the body, because it is produced in
the liver, and any change in the functions of the liver leads to a
change in its activity, and the kidneys also play an effective role
in removing it from the blood and filtering it in the urine [27].

The histopathological study in the acute experiment showed



clear changes in liver and kidney tissues as a result of
ciprofloxacin treatment. In the control group, liver cells and
kidney tubules were intact without any noticeable changes. When
young birds were given a dose of 250 mg/kg of ciprofloxacin
they showed signs of liver cell damage, like degeneration
and vein congestion. Additionally vacuolar degeneration was
seen in the cells lining the kidney tubes suggesting effects on
liver and kidney tissues. In another group receiving 500 mg/
kg of ciprofloxacin the liver cells displayed changes including
vacuolar degeneration, coagulative necrosis and an increase
in inflammatory cells. The kidney cells also exhibited damage
with degeneration and coagulative necrosis in the tubules lining
cells. These findings indicate that higher doses of ciprofloxacin
lead to toxicity levels emphasizing the importance of using
caution when administering this drug at high concentrations.

Furthermore, in a chronic study even a lower dose of
ciprofloxacin (125 mg/kg) resulted in significant pathological
changes. While liver and kidney cells remained healthy in the
control group, those treated with ciprofloxacin showed necrosis,
in liver cells expansion of hepatic sinusoids and substantial
infiltration of inflammatory cells. In the kidneys significant
tissue damage was observed, including necrosis, in the epithelial
cells lining the renal tubules, detachment of renal tubules from
the basement membrane and glomerular atrophy. These findings
suggest that when ciprofloxacin is administered in doses for
extended periods it can lead to notable harm [28].

Analysis of immunohistochemistry results in the brain
revealed a positive reaction in GFAP in the group treated
with ciprofloxacin (125 mg/kg) compared to a milder positive
reaction in the control group. This implies that ciprofloxacin
affects the expression of proteins in astrocytes within the
brain potentially affecting function and central nervous system
integrity. The elevated expression of GFAP in the brain suggests
that ciprofloxacin at high doses induces neuroinflammation or
glial activation, which could lead to neuronal damage These
discoveries highlight effects of ciprofloxacin on liver, kidney
and brain tissues in chicks [29] particularly with high doses or
prolonged use. Further research is needed to establish dosage
levels and understand the mechanisms behind these effects for
ensuring safe and efficient utilization of this medication in avian
species.

Conclusion.

In conclusion, our study indicates that administering toxic
amounts of ciprofloxacin leads to biochemical and histological
abnormalities, in both liver and kidney tissues. Identified by
measuring the levels of the ALT and AST enzymes to determine
the extent to which liver function is affected, as well as measuring
the levels of Ca and Mg, and the percentage of cholinesterase
inhibition in relation to the kidney and liver injury and, GFAP
expression.
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