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Abstract 

This study desig to reveal the possible negative effects of the antibiotic Levoflexacin (Levo) on the 

fetuse numbers (total, living, absorbed and dead ) during three periods of pregnancy (20,16,7) days 

respectively and on some histological effects of brain of fetuses during two periods of pregnancy 

(20,16) days respectively and the skeletal malformations in fetuses for pregnancy period(20) days 

and neonates after birth ,the study was carried out in the animal house of the Department of biology at 

the College of Education for Girls - University of Kufa, This study lasted from November -2020 to 

March- 2021, 60 adult female rats and 60 fertile male rats Rattus ratuss were used in the current 

study, female rats were with an average age of 12 weeks and an average weight of 240 g, while male 

rats were at an average age of 11 weeks and the average weight of 230 g which was used for the 

purpose of mating with females only, and after mating between males and females rats and obtaining 

a sufficient number of pregnant females rats, the pregnant rats were divided into 4 groups, each 

containing 20 pregnant female rats, The first group was treated 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 was dosed with the antibiotic 

levofloxacin at a concentration of 750 gm / kg of body weight, the first 15 pregnant female rats from 

all groups were dissected during the two pregnancy periods (7,16, 20) days respectively , It included 

each group 5 pregnant females for each pregnancy period, while the remaining 5 pregnant females 

from each group were left to the birth, all pregnant animals were dosed from the first day of 

pregnancy by a stomach tube with single dose per day. The results of the present indicated that there 

was a significant decrease(P<0.05) in the numbers 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 and 750 g/kg of body 

weight for pregnancy 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 groups, and the results 

pointed to significant differences in two groups treated with concentrations of (500,750) g/kg of body 

weight during the three pregnancy periods when comparing them. The results of the study showed 

that the brain sections of the embryos in the pregnant rats groups in the control groups during the 

two pregnancy periods (16,20) 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 various pathological changes during pregnancy 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 of the skeletons of embryos during the 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 500 g/kg and 750 g/kg of body weight when 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 Malformations, Dead, Antibiotic, Pregnant. 
 

 

1. Introduction  

 

Levofloxacin(Levo) 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 antibiotics, his drug 

belongs to the third generation of fluoroquinolones which have high activity against most gram-

positive and gram-negative aerobic organisms, the scientific name of the drug is Levofloxacin, and 

the drug is also known by many brand names such as Levaquin, Tavanic, Felsin, Voflan and Levoxa, 

and its chemical formula is C18 H20 FN3O4. 1/2 H2O, molecular weight of it is about (370,38) 

(Koeppe et al., 2011) .The mechanism of levofloxacin action includes its ability to inhibit the 

transcribed DNA in bacterial cells before their division after entering them through the proteolytic 

channels located in the outer membrane by the process of active transport, causing inhibition of the 

enzymes of both DNA gyrase responsible for The super-coiling of the DNA to fit the newly formed 

bacterial cells and the enzyme Topoisomerase IV which separates the cloned DNA preventing 

bacterial growth and reproduction (Mutschier et al., 2001), Levofloxacin is rapidly absorbed from the 

gastrointestinal tract after administration and drug concentrations reach their maximum in plasma 

after 1-2 hours in stable conditions when taking a single dose orally, this drug penetrates well into 

most body fluids and tissues such as bone and lung tissue and its binding rate with plasma proteins in 

the blood is about 30-40%. Levofloxacin is excreted mainly from the body by the urinary system 

through removal by glomerular filtration in the kidneys(). The drug is used to treat respiratory 

infections such as pneumonia, as well as various bacterial urinary tract infections such as cystitis , 

urethritis, Prostate and conjunctivitis infections (Forsyth et al., 2018), and treatment the skin 

abscesses, Anthrax germs and plague in children and adults (Foxman, 2014), the use of the drug is 

associated with many side effects especially in the central nervous system such as headache, 

insomnia, sleep disturbances, dizziness and nervous pressure in the skull, and side effects appear on 
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the respiratory system such as asthma, cough and sore throat, and it also causes anemia, an imbalance 

in the numbers of platelets with low levels of prothrombin , distorted white blood cells in addition to 

inflammation of the blood vessels and irregular heartbeat(), it also affects the urinary system 

especially the kidneys causing inflammation and kidney failure, and causes many effects in the 

digestive system such as nausea, infections of the esophagus, gallbladder, gastritis, elevated liver 

enzymes and gout and irritates the skin causing itching, and Johnsen-Steven syndrome(). 

Aim of this study was to detect the harmful effects of levofloxacin on fetuses numbers (total, 

living, absorbed and dead) the three pregnancy periods (7,16,20) days and on the histological 

structure of the brain in fetuses during the pregnancy period (16,20) days, as well as the 

malformations in the skeletal structures of fetuses during (20) days of pregnancy and for newborns 

after birth. 

 

2. Materials and Methods 

 

Preparation of Pregnant Female Rats 

 

In this study, (60) adult female Albino rats of the type Rattns rattus (Sprague Dawley) were 

used, with an average age of 12 weeks and an average body weight of 240 g, in addition to (60) fertile 

male rats of the same species with average age of 11 weeks and body weight 230 g, rats were brought 

from the animal house of the Faculties of Science and Veterinary Medicine - University of Kufa, after 

making sure they are free from diseases and pregnancy, the rats were placed in special plastic cages 

for animals breeding , all animals were left in the animal house of the college for a week for the 

purpose of adaptation, the rats were exposed to similar conditions in the laboratory in terms of 

ventilation , lighting for 14 hours and a temperature of 30-20°, the experimental animals were 

provided freely with water and special animal food ,for mating the adult female rats were placed with 

fertile male rats daily, each one female rat is placed one malerat in each of the breeding cages at six 

oôclock in the evening and left all night without water or food, and at eight oôclock in the morning of 

the next day the mated females were examined for the purpose of watching the mating plug (Vaginal 

plug) as shown in the figure(1-3) in the femaleôs vagina or on the floor of the breeding cage, the 

vaginal plug has been relied upon by (100%) in determining whether pregnancy has occurred or not 

and the first day of watching of the vaginal plug is Zero day of pregnancy (Fox et al., 2006).  
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Figure 1 - Vaginal Plugs 

 

 

Levofloxacin Drug 

 

Levofloxacin was obtained in the form of pills in two doses (500-750) g / kg of body weight 

from pharmacies in the governorate, then the required concentrations in the current study were 

prepared according to the weights of the study animals. 

 

Design of Study Experiment 

 

After obtaining the required number of pregnant rats (60), all pregnant rats were treated by 

intra-gastric dosage orally by tube stomach tube( Gavage) for rats at a rate of once a day from the first 

day of pregnancy until autopsy during the two pregnancy periods (7,16,20) days respectively, 

pregnant female rats were divided into three main groups, each one containing 20 pregnant female 

rats and each main group was divided into four subgroups each containing 5 pregnant females and 

treated as follows: 

A- The first main group (control group)(G1): It contained 20 pregnant females who were 

dosed with normal saline only and were divided into: 

Subgroup1: It included 5 pregnant female rats, they were dosed from the first day to 16 th day 

of pregnancy and were dissected on the next day. 

Subgroup2: It included 5 pregnant female rats, they were dosed from the first day to 7 th day 

of pregnancy and were dissected on the next day. 

Subgroup3: It included 5 pregnant female rats, they were dosed from the first day to 20th day 

of pregnancy, where they were dosed at 7 am and dissected on the same day at 6 pm. 

Subgroup4: It included 5 pregnant female rats were dosed from the first day of pregnancy and 

left until the birth. 
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B - The second main group (G2): contained 20 pregnant females, dosed with levofloxacin at a 

concentration of 500 g / kg of body weight and divided into: 

Subgroup1: It included 5 pregnant female rats, they were dosed from the first day to 16 th day 

of pregnancy and were dissected on the next day. 

Subgroup2: It included 5 pregnant female rats, they were dosed from the first day to 7 th day 

of pregnancy and were dissected on the next day. 

Subgroup3: It included 5 pregnant female rats, they were dosed from the first day to 20th day 

of pregnancy, where they were dosed at 7 am and dissected on the same day at 6 pm. 

Subgroup4: It included 5 pregnant female rats were dosed from the first day of pregnancy and 

left until the birth. 

C-The third main group(G3): contained 20 pregnant females, dosed with levofloxacin at a 

concentration of 750 g / kg of body weight and divided into: 

Subgroup1: It included 5 pregnant female rats, they were dosed from the first day to 16 th day 

of pregnancy and were dissected on the next day. 

Subgroup2: It included 5 pregnant female rats, they were dosed from the first day to 7 th day 

of pregnancy and were dissected on the next day. 

Subgroup3: It included 5 pregnant female rats, they were dosed from the first day to 20th day 

of pregnancy, where they were dosed at 7 am and dissected on the same day at 6 pm. 

Subgroup4: It included 5 pregnant female rats were dosed from the first day of pregnancy and 

left until the birth. 

 

Anatomy of Pregnant Female Rats 

 

Pregnant females of rats were anesthetized at the three periods of pregnancy (7,16 ,20 )days 

by exposing them to a quantity of diethylether, then the animals were fixed in the autopsy dish by 

pins, after that the abdominal cavity was opened and the uterine horns and their contents of fetuses 

were removed , then the numbers of total fetuses , living fetuses, absorbed and dead fetuses were 

counted during different pregnancy periods (7,16 ,20 )days respectively . 

 

Anatomy of Fetuses during Two Pregnancy Periods Pregnancy (16, 20) Days 

 

After the pregnant female rats were transplanted during the two pregnancy periods (16, 20) 

days respectively, the uterine horns (right and left) were removed from the body and opened and 
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fetuses obtained, then the fetuses were separated from the placenta, after that the fetuses were 

anesthetized by exposure to diethyl ether, the heads of the fetuses were removed from the body and 

the skull was opened with sharp scissors for the purpose of extracting the fetusesô brain, these brains 

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

study. 

 

Histological Study of Fetuses Brain during the Two Pregnancy Periods (16, 20) Days 

 

The histological sections of fetuses brain during days 16 and 20 of pregnancy were prepared 

according to method of Suvarna et al. (2013). 

 

1. Examination of Histological Sections 

 

After preparing the sections of fetuses brain tissues during pregnancy for periods (16,20) days, 

these sections of were examined using the Optica-Italain compound microscope on 40X. 

 

2. Bone Skeletal Preparation by Clearing of Embryos and Newborns 

 

After obtaining the fetuses at the age of (20) days by autopsying pregnant females of rats for a 

period of (20) days of pregnancy, as well as the newborns after birth of each from the study groups, 

the skeletons were prepared by clearing the body of these fetuses and newborns by following the 

method of McLeod (1981). 

 

3. Examination of the Skeletons of Fetuses and Newborns 

 

After clearing the body of the fetuses at age of 20 days of pregnancy and the neonates after 

birth, their skeletons, which were stained with alizarin red ïs stain were examined by a disecting 

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

 

4. Photographing the histological sections of brains and skeletons of fetuses and newborns 

 

The photographs of brains and skeletons of fetuses and newborns were taken for all groups in 

the study using a Sony camera mounted on the microscopes in which the tissue sections and skeletons 

were examined. 
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Statistical Analysis 

 

The results of this study were statistically analyzed using the Package Social Sciences 

Statistical (SPSS) system version (21), and the values were as mean and standard deviation (M±SD) 

were extracted by using the F-test, and the Least Significant Difference (LSD) at Significant level 

(P<0.05) to find the significant differences between the values in the current study (Morogan et al., 

2010). 

 

3. Results and Discussion 

 

The Effect of Study Groups on the Numbers of Fetuses during the three Pregnancy Periods 

(7,16, 20) days 

 

The statistics indicated that there was a significant decrease(p<0.05) in the numbers of total 

fetuses and living fetuses, while the numbers of absorbed and dead fetuses increased significantly 

(p<0.05) in groups of rats treated with levofloxacin at concentrations 500 g/kg and 750 g/kg during 

different periods of pregnancy (7, 16, 20) days respectively compared with groups of control during 

the same three pregnancy periods (7, 16, 20) days respectively as shown in tables (1,2,3), respectively 

and illustrated by figures(2,5,8) respectively, and the results shown in the same tables showed that 

there were significant differences in the numbers of total, living, absorbed and dead fetuses between 

the two groups treated with two concentrations of levofloxacin (750, 500) g / kg when comparing 

between them and for all periods of pregnancy (7, 16, 20 ) day respectively, and this is what appeared 

in the figures (3,4,6,7,9,10)respectively, the reason of this results may be due to the harmful effects 

on various reproductive processes such as implantation and various fetal development processes 

during different periods of pregnancy through the role of levofloxacin in the synthesis of free radicals 

in the tissues of pregnant rats causing the degeneration and destruction of uterine tissue cells in 

pregnant females through oxidation of lipids in plasma membranes and other molecules inside the 

cells causing damage of the uterus and these toxic effects of this drug were reflected on the fetuses 

within the uterine horns stimulating the lack of implanted fetuses in the uterus and consequently 

decreased the number of total and living fetuses while the absorbed fetuses and death fetuses 

increased due to the lack of sufficient nutrients and oxygen due to the destruction of uterine tissues 

and thus the destruction of tissues for the fetuses within them, Or the reason of this result may be the 

lack to the weakness of self-defense means in the fetusôs bodies of antioxidants which are poorly 

developed in the early fetal stages, so they cannot confront the free radicals resulting from the drug 
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and remove their harmful effects on the tissues of the fetus causing decrease in implanted fetus 

numbers in the uterus and absorbed fetus numbers and death of them, thus decreasing the total and 

liv ing fetus numbers (Junjie Bao et al.,2019). 

 

Table 1 - Effect of Study Groups on fetuses numbers of Pregnant Rats during Pregnancy Period 7 days 

 Fetuses Numbers  

Study groups 
Total Living Absorbed Dead 

Control group 9.6 ± 1.89 9.6 ± 1.34 0.0±0.0 0.0±0.0 

Treated group with levofloxacin at 

concentration of 500gm/kg 

6.1 ± 1.71 

a 

6.1± 

0.75a 
0.0±0.0 0.0±0.0 

Treated group with levofloxacin at 

concentration of 750gm/kg 

4.2 ± 1.43 

ab 

4.2 ± 

1.29ab 
0.0±0.0 0.0±0.0 

L. S .D at P < 0.05  1.3 2.00 0 0 

Mean ± standard error. Values: 

L. S. D: Least significant difference.  

a: Significant difference about control group. 

ab: Significant difference about other groups. 

P < 0.05: Probability level.  

 

Table 2 - Effect of Study Groups on Fetuses Numbers of Pregnant Rats during Pregnancy Period 16 Days 

Fetuses Numbers 

Study groups 
Total Living Absorbed Dead 

Control group 10.5 ± 1.2 10.5 ± 1.2 0± 00 0± 00 

Treated group with levofloxacin at 

concentration of 500gm/kg 
7.5 ± 2.3a 6.1 ± 2.5a 1.4± 3.0a 00± 00 

Treated group with levofloxacin at 

concentration of 750gm/kg 

4.6 ± 

1.7ab 

3.6 ± 

1.4ab 

1.0 ±2 

.7ab 

00 ± 

00 

L. S .D at P < 0.05 2.0 2.6 0.3 0 

Mean ± standard error. Values: 

L.S.D: Least significant difference.  

a: Significant difference about control group. 

ab: Significant difference about other groups. 

P < 0.05: Probability level. 
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Table 3 - Effect of Study Groups on Fetuses Numbers of Pregnant Rats during Pregnancy Period 20 Days 

Fetuses Numbers  

Study groups 
Total Living Absorbed Dead 

Control group 10.4 ± 1.1 10.4 ± 1.1 0.0± 0.0 00± 00 

Treated group with levofloxacin at 

concentration of 500gm/kg 
4.2 ± 2.9a 2.2 ± 2.6a 2.0± 5.2a 00± 00 

Treated group with levofloxacin at 

concentration of 750gm/kg 

3.3± 

2.4ab  

1.0± 

1.5ab 

1.1± 

0.3ab 

00 ± 

00 

L. S.D at P < 0.05 0.5 1.0 0.4 0 

Mean ± standard error. Values: 

L.S.D: Least significant difference.  

a: significant difference about control group. 

ab: significant difference about other groups. 

P < 0.05: Probability level P < 0.05 

 

Figure 2 - A female rat pregnant for 7 days of gestation from the control group showing: 1-Normal embryos and their 

distribution in the two horns of the uterus 2- Fetus. 

 

 

Figure 3 - A pregnant female rat for 7 days of gestation from the group treated with levofloxacin at a concentration of 500 

g/kg. It shows:1 fetuses with abnormal number and distribution in the two horns of the uterus 2-small fetus 

 

 


