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Abstract

This study desigo reveal the possible negative effects of the antibiotic Levoflexacin (Levbg on
fetusenumbers(total, living, absorbed and dead ) durirthree periods of pregnancy (20,16,7) days
respectivelyand onsome histological effects of brain feftuses duringwo periods of pregnancy
(20,16) days respectively aride skeletal malformations intéeses for pregnancperiod20) days

and neonateafter birth ,the study wasarried outin the animal house of the Department of biology at
the Collegeof Education for Girls- University of Kufa,This study lasted from Novemb&020 to
March- 2021, 60 adult female rats ah 60 fertile male ratsRattus ratussvere used in the current
study, fema rats were with an average age of 12 weeks and an g&avaight of 240 g, while male

rats were at an average age of 11 weeks and the average weight ofwddbhgwas used for the
purpose of mating with females only, and after mating between males and females rats and obtaining
a sufficient number of pregnafemales rats, the pregnant rats were divided itgroups, each
containing20 pregnantfemalerats, The first group was trdad as a control group that was dosed
with physiological salt only, the second group was dosed with the antibiotic levofloxacin at a
concentration of 500 gm / kg of body weight and the third group deaedwith the antibiotic
levoloxacin at a concentrain of 750 gm / kg of body weight, the fitStpregnantfemale rats from

all groups were dissected during ttveo pregnancy periods7(16, 20) days respectivelyt,included

each groupb pregnant females for each pregnancy perwtile the remaining 5 mgnant females

from each group were left to tharth, all pregnant animals were dosed from the first day of
pregnancy by a stomach tube with single dose perTag results of the preseinidicatedthat there

was a significantlecrease(P<0.05in the nurbers of total and the numbers of live embryos, while
the numbers of absorbed and dead embryos were significantly increased (P<0.05) in groups of
animals treated with the antibiotic levofloxacin at concentrations 500 g/kg addy/K§ of body
weight for prgnancy periods (7,16,20) days respectively compared with the numbers of all embryos
and for the three pregnancy periods (7,16,20) days respectively in the control gaodphle results
pointed to significant differences two groups treated with conceations of (500,750) g/kg of body
weight during the three pregnancy periods when comparing tfiém.results of the study showed
that the brain sections of the embryos in the pregnant rats groups in the control groups dering th
two pregnancy periods (1&} days respectively did not show any pathological changes in their
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tissues, while the brains of the embryos in the groups treated with the antibiotic levofloxacin at two
concentrations 500 g/kg of body weight showed variotisop@gical changes during pgaancy for

periods (16 ,20) days respectively, and these histological structure effects increased by increasing
drug concentration with 750 g/kg of body weight during pregnancy periods(16,20) days respectively
The study bthe skeletons of embryos duritige pregnancy period of 20 days and of the newborns
after birth showed the occurrence of different skeletal malformations in the groups treated with the
antibiotic levofloxacin at two concentrations 500génd 750 g/kg fobody weightwvhen compared

with the skeletons of the embryos at the age of 20 days of pregnancy and for the newborns after birth
in control groups for the same periods

Key-words: Levofloxacin Brian, Skeletal Malformation®ead Antibiotic, Pregnant

1. Introduction

LevofloxacinLevo) is one of the antibiotics that belongs to the family of fluoroquinolones
and is used to treat several types of diseases caused by bacteria sensitive to these,dnsildatigs
belongs to the third generation fifioroquinolones which have high actiigagainst most gram
positive and grarmegative aerobic organispthe scientific name of the drug is Levofloxacin, and
the drug is also known by many brand nasesh ad_evaquin Tavanic, Felsin, VoflamndLevoxa
and its chemical formula is C18 H2INBO4. 1/2 H20, molecular weightf it is about(370,38)
(Koeppeet al, 2011).The mechanism ofevofloxacin action includes its ability to inhibit the
transcribed DNA in bacterial cells before their division aéietering them through theroteolytic
channes located in the outer membrane by the process of active transport, causing inhibition of the
enzymes of both DNA gyrase responsible for The sap#ing of the DNA to fit the newly formed
bacterial cells andhe enzyme Topoisomerase Which separates ¢hcloned DNA preventing
bacterial growth and reproduction (Mutschier et al., 200&vofloxacin is rapidly absorbed from the
gastrointestinal tract after administratiand drug concentrations reach their maxin in plasma
after 12 hous in stable condibns when taking a single dose oralllgis drugpenetrates well into
most body fluids and tissues such as bam&lung tissueandits binding rate with plasma proteins in
the blood is about 380%. Levofloxacin is excreted mainly fro the bodyby the urhary system
through removal by glomerular filtration in the kidn@ysThe drug is used to treat respiratory
infectionssuch as pneumonia, as well as various bacterial urinary tract infestimhsascystitis
urethritis, Prostate and conjunctivitis iofens (Forsythet al, 2018, and treatmenthe skin
abscesses, Anthrax germs and plague in children and @dokshan, 201)% the use of the drug is
associated with many side effeatspeciallyin the catral nervous system such as headache,
insomnia, kep disturbances, dizziness and nervous pressure in the skull, and side effects appear or
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the respiratory system such as asthma, cough and sore throat, and it also causes anemia, an imbalar
in the numbes of datelets with low levels of prothrombirdistortedwhite blood cellsn addition to
inflammation of the blood vessels and irregular hearfpett also affects the urinary system
especially the kidneysausing inflammation and kidney failure, anduses many effects in the
digestive systensuch asnausea, infections of the esophagus, gallbladder, gastritis, elevated liver

enzymesandgoutandirritates the skin causing itching, and JohnS¢éeven synams).

Aim of this study was to detect é¢hharmful effects of levofloxacin dietuses number&otal,
living, absorbed and dead) thhree pregnancy periods (7,16,20) daged onthe histological
structure of the brain in fetuses during tpesgnancyperiod (1620) days, as well as the
malformatias in the skeletal structures of fetuses duf@@ days of pregnancy and for newborns
after birth.

2. Materials and Methods
Preparation of Pregnant Female Rats

In this study, §0) adult female Albino rats of the tygeattns rattugSprague Dawleyjvere
used, with an average age of 12 weeks and an averagevbaght of 240 g, in addition t®Q) fertile
male rats of theame species with average age of 11 weeks and body v23QIg,rats were brought
from the animal house of the Faculties of 8ceeand Veterinary MedicineUniversity of Kufa, after
making sire they ardree from diseases and pregnantye rats were placed in special plastic cages
for animalsbreeding, dl animals were left in the animal house of the college for a week for the
purpose of adaptatiorihe rats were exposed tamilar conditions in the laboraty in terms of
ventilation , lighting for 14 hours and a temperature of-ZD, the experimental animals were
provided freely with water anspecialanimalfood ,for matingthe adult female rats were placed with
fertile male rats dailyeachone femaleat is placecbnemalaatin each of the breeding cages at six
o6clock in the evening and | ef todallihdaherkiomihgtof wi t
the nex day the mated females were examined for the purpose of watbleimgating pig (Vaginal
plug) asshown in thefigure(1-3) in the femalebds vagina or on
vaginal plug has been relied upon by (100%) in determining whptlbgnancy has occurred or not

and the first day of watching tiievaginal pug isZeroday ofpregnancy (Foxt al, 2006).
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Figurel - Vaginal Plugs

Levofloxacin Drug

Levofloxacin was obtained in the form of pills in two doses {880 g / kg of body weight
from pharmacies in the governoratben the required concentrations in the current studyere

preparecdaccording to the weights of the study animals.

Designof Study Experiment

After obtaining the required number of pregnans r@0), all pregnant rats were treated by
intrargastric dosage orally by tulstomach tubéGavageJor rats at a rate of once a day from the first
day of pregnancy until autopsguring the two pregnancyperiods {7,16,20) daysrespectively
pregnant female ratsere divided intathreemain groups, eaclone containing20 pregnant fema
ratsand eactmain group waglivided intofour subgroups each containing 5 pregnant females and
treated as follows:

A- The first main group (control grougiz1): It contained20 pregnant females who were
dosed with normal saline only and were divided:into

Subgroug: It included 5 pregnant female rats, they were dosed from the first daythalag
of pregnancy and were dissected on the next day.

Subgroug: It included 5 pregnarfemale rats, they were dosed from the first day to 7 th day
of pregnancy andere dissected on the next day.

Subgroup3lt included 5 pregnant female rats, they were dosed from the first @dghtday
of pregnhancy, where they were dosed at 7 andasdctedon the same day at 6 pm.

Subgroug: It included5 pregnant female ratgere dosed from the first day of pregnancy and
left until the birth
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B - The seconanaingroup(G2): contained20 pregnant females, dosed with levofloxacin at a
concentration of 80 g / kg of body weight and divided into:

Subgroupilt included 5 pregnariemale rats, they were dosed from the first day to 16 th day
of pregnancy and were dissected on the next day.

Sulgroup2:1t included 5 pregnant female rats, they were dosed fhenfitst day to 7 th day
of pregnancy and were dissected on the next day.

Sulgroup3 It included 5 pregnant female rats, they were dosed from the first day to 20th day
of pregnancy, where ¢y were dosed at 7 am and dissected on the same day at 6 pm.

Subgoup4 It included 5 pregnant female rats were dosed from the first day grigomey and
left until the birth.

C-The third main grougG3): contained20 pregnant females, dosed wikkvofloxacin at a
concentration of 750 g / kg of body weight and divided:in

Subgroupilt included 5 pregnant female rats, they were dosed fromrgiedfy to 16 th day
of pregnancy and were dissected on the next day.

Subgroup?2it included 5 pregnarfemale rats, they were dosed from the first day to 7 th day
of pregnancy iad were dissected on the next day.

Subgroup3lt included 5 pregnant femalets, they were dosed from the first day to 20th day
of pregnancy, where they were dosed at 7 am andaléston the same day at 6 pm.

Subgroup4lt included 5 pregnant female savere dosed from the first day of pregnancy and
left until the birth.

Anatomy of Pregnant Female Rats

Pregnant females of rats were anesthetized ahtieeperiodsof pregnancy 1,16 20 )days
by exposing them to a quantity of diethylether, them animals were fixed in the autopsy dish by
pins, after that the abdominal cavivas opened and the utezithorns and their contents fetuses
were removed thenthe numbers of total fetuses , living fetusasorbed and dead fetusesre
countedduring differentpregnancy periods (7,16 ,20 )dagspectively.

Anatomy of Fetusesduring Two Pregnancy Periods Pregnancyl6, 20)Days

After the pregnant female rats were transplanted during the two pregnancy periods (16, 20)
days respectively, the erine horns (right and left) were removed from the body and opened and
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fetuses obtaied, thenthe fetuses were separated from the placenta, after that the fetuses were
anesthetized by exposure to diethyl ether, the heads of the fetuses were removed frody tind

the skull was opened with sharp scissors for the purpose of extractihgethie ubsaie, thése brains

were fixed by placing them in a 10% formalin solution for 48 hours for the purpose of histological

study.

Histological Study of Fetuses Brainduring the Two Pregnancy Periodg16, 20 Days

The histological sectionsof fetuses brain during days 16 and 20 of pregnamare prepared

according tanethodof Suvarneet al (2013).

1. Examination of Histological Sections

After preparing the sectins offetusesraintissuesduring pregnancyor periods(16,20) days,

thesesectionsof were examined using ti@pticaltalain compoundmicroscope ol0X.

2.Bone SkeletalPreparation by Clearing of Embryos and Newborns

After obtaining thdfetusesat the age of (20) days by autopsying pregnant females of rats for a
period of (20) daysfopregnancyas well as the newborns after bigheachfrom the study groups,
the skeletons were prepared @lgaring the body of these fetuses and newborns bipviahg the
method of McLeod (19B.

3. Examination of the Skeletonsof Fetusesand Newborns

After clearingthe bodyof the fetusesat age 0f20 days ofpregnancyand the neonates after
birth, their skeletons, which were stained with alizarin iredstainwere examined by aisecting

microscope at 5x for all groups of the current study.

4. Photographing the histological sections obrains and skeletonsf fetuses and newborns

The photographs of brains and skeletondaitises and newborngeretaken for all goups in
the study using a Sony camera mounted on the microscopes in which thedt$gues and skeletons

were examined.
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Statistical Analysis

The results of this study were statistically analyzed using the Package Social Sciences
Statistical (SPS) system version (21), and the values were as mean and standard deviation (M£SD)
were extrated by using the fest, and the Least Significantfi@irence (LSD) atSignificant level
(P<0.05) to find the significant differences between the values in thentwstudy (Morogart al,

2010).

3. Results andDiscussion

The Effect of Study Groups on the Numbers of Fetusesduring the three Pregnancy Periods
(7,16, 20) days

The statistics indicated that there was a significant decrease(p<0.05) in the nafrtbeabk
fetuses and living fetuses, while the numbers of absosbeddead fetuses increasedngigantly
(p<005) in groups of rats treated with levofloxacin at concentrations 500 g/kg and 750 g/kg during
different periods of pregnancy (7, 16, 20) dagspectively compared with groups of control during
the same three pregnancy periods (7, 16da03} respectivg as shown in tables (1,2,3), respectively
and illustrated byfigures@,5,8 respectively, and the results shown in the same tables showed tha
there were significant differences in the numbers of totahdjabsorbedand dead fetuses tweeen
the two groups treated with two concentrations of levofloxacin (750, 500) g / kg when comparing
betweerthem and for alperiodsof pregnancy (7, 16, 20day respectively, and this is what appeared
in thefigures (3,4,6,7,9,10@pectively, the reaen of this resultsmay be due to the harmful effects
on various reproductive processes such as implantation and vétalislevelopment processes
during dfferent periodsof pregnancy through the role of levofloxacin in the synthefsfeee radicals
in the tissues of pregnant rats causing degeneratiorand destruction of uterine tissue cells in
pregnant females through oxidation of lipisisplasma memianesand other molecules side the
cells causing damagef the uterusandthese toxic effects ohis drug were reflected on the fetuses
within the uterine horns stimulating the lack of implanted fetuses in the uterus and consequently
decreased the nurab of total and living fetusesvhile the absdred fetusesand death feises
increaseddue to the laclof sufficient nutrients and oxygen due to the destruction of uterine tissues
and thus the destruction of tissues for the fetuses wtitleim Or the reaso of this resultmay be the
lack to the weaknesef selffd e f ens e means i n t kidgantsfwhithuasedasorlyb o d i

developed in the earlietal stages, so they cannot confront the free radicals resulting from the drug
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and remove their harmfulffects on the tissues of the fetus caustegreasen implanted fetus
numbers in theiterusand absobed fetus numberand deatlof them thusdecreasing théotal and

living fetus numberg§Junjie Bacet al,2019).

Table 1- Effect of Study Group®n fetuses numbeis Pregnant Ratduring Pregnancy Period days

Fetuses Numbers -

" ) Total Living Absorbed Dead
Study groups
Control group 9.6 +£+1.89| 9.6 £ 1.34| 0.0£0.0 | 0.0+0.0
Treated group with levofloxacin at 6.1+£1.71] 6.1+
concentration of 500grkg a 0.75a 0.0£0.0 10.0£0.0
Treated group with levofloxacin at 42+1.43/4.2+
concentration of 750grkg ab 1.29ab 0.0£0.0 10.0£0.0
L.S.DatP <0.05 1.3 2.00 0 0

Meanz standarderror. Values:

L. S. D: Leastsignificantdifference.

a: Significantdifference about control group.
ab: Significantdifference about other groups.

P < 0.05:Probability level.

Tale 2 - Effect of Sudy Groupon Fetuses Numbeis Pregnant Ratduring Pregnancy Periodié Days

Fetuses Numbers
Study groups

Control group 105+1.2|105+1.2| 0+ 00 0+ 00

Treated group with levofloxacin a
concentration 0600gmkg

Total Living Absorbed | Dead

75+23a|6.1+25a|1.4+3.0a | 00+ 00

Treated group with levofloxacin a 4.6 + 3.6+ 1.0+£2 00 +
concentration of 750grkg 1.7ab 1.4ab .7ab 00
L.S.DatP <0.05 2.0 2.6 0.3 0

Meanz+ standarderror. Values:

L.S.D: Leastsignificantdifference

a: Significantdifference about control group.
ab: Significantdifference about other groups.

P < 005: Probability level
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Table3 - Effect of Study Group®n Fetuses Numbeid Pregnant Ratduring Pregnancy Period0 Days

Fetuses Numbers Total Living Absorbed | Dead
Studygroups

Control group 104+1.1/104+1.1/0.0£0.0 |00+00
Igiiﬁgtgggﬁ (‘;‘]ﬁ'g‘o'oeé’%goxac'” at 4.2+29a| 2.2 + 2.6a| 2.0+ 5.2a | 00 00
Treated group with levofloxacin at 3.3t 1.0+ 1.1+ 00 +
concentration of 750grkg 2.4ab 1.5ab 0.3ab 00

L. S.DatP <0.05 0.5 1.0 0.4 0

Meanz standarderror. Values:

L.S.D: Leastsignificantdifference.

a: significantdifference about control group.
ab:significantdifference about other groups.
P < 0.05Probabilitylevel P < 0.05

Figure2 - A female rat pregnant for 7 days of gestation from the control group shalsigrmal embryos and their
distribution in the two horns of the utersFetus

Figure3 - A pregnanfemale rat for 7 days of gestation from the grtngfated with levofloxacin at a conaeation of 500
g/kg. It showst fetuses with abnormal number and distributioithie two horns of the uterussnall fetus

ISSN: 22370722 436
Vol. 11 No. 3 (2021)
Received:21.04.2021% Accepted: 12.05.2021



