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Abstract
Levofloxacin is one of the Fluroquinoline antibiotic groups, which affect on controlling in-
fections, especially in reproductive organs. It has therapeutic use in numerous countries, 
but little information exists on the effects of Levofloxacin on spermatogenesis when it is 
used for infectious treatment. The current study was designed to determine whether Levo-
floxacin influences testis tissue and spermatogenesis in rats.
In this survey 50 male Wistar rats 6-8 weeks (250 ± 10 g) were used: normal salin as sham 
and control groups and 3 treatment groups (0.03, 0.06 and 0.08 mg Levofloxacin\kg body 
weight) during 60 days. The experimental groups were daily gavages. After 60 days, they 
were anesthetized with ether and testes were taken for histopathology studies, sperm 
parameters evaluation and several hormone concentrations.
Although testosterone concentration was not affected by Levofloxacin levels, follicle 
stimulating hormone (FSH) and luteinizing hormone (LH) concentration significantly in-
creased by Levofloxacin consumption in 0.03 and 0.06 mg Levofloxacin\kg body weight 
groups (P<0.01). Moreover, sperm concentration decreased linearly as Levofloxacin was 
increased (200, 192, 170, 128 and 75×106 sperm for control, sham, 0.03, 0.06 and 0.08 
mg Levofloxacin\kg body weight, respectively, P<0.05). Testis tissue cuts in experimental 
group when the amount dosage of Levofloxacin increased cells solidarity to the primary 
and secondary spermatogonia. Adding Levofloxacin linearly reduced spermatocyte cells 
and amount of all cells in semenifer pipes tube (P<0.05).
Levofloxacin as an antibiotic has histopathology effects on the spermatocyte cells, espe-
cially in high dose. Therefore, it might reduce fertility in male that requires further studies. 
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One of the main problems in the world of today’s 
medicine is infertility effects. In other words, ap-
proximately 50% of infertility is related to prob-
lems in male. Multiple environmental factors are 
life style (nutrition, drugs, smoking and alcohol), 
diseases (systemic, genetic, and infectious) and 

antibiotics. Antibiotics are one of the main factors 
which involved in male infertility (1, 2). The re-
search indicates that antibiotics have effects on se-
men as well as known side effects on sperm mech-
anism during treatment period (3, 4). Composition 
of Cotrimoxazole induces the reduction of number 
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and movement of sperm (5). Sulfasalazine couse 
infertility (6) as well as sperm count reduction (7), 
oligospermia (8) and sperm immotility (9) and ab-
normal morphology (10).

Levofloxacin is one of the Fluroquinoline 
antibiotic groups, which have effects on con-
trolling infections, especially in reproductive 
organs. It has therapeutic use in more than 100 
countries, but little information exists on the 
impacts of Levofloxacin on spermatogenesis 
when it is used for infection treatment. Some-
times patients need to take antibiotics for long 
period for about 50-70 days, whereas spermato-
genesis duration is 64 ± 8 and 48 ± 5 days in hu-
man and rat, respectively (11, 12). Researchers 
have shown that antibiotics, such as Amoxicil-
lin, Erythromycin and Cotrimoxazol reduce the 
sperm concentration, too (13). Levofloxacin is 
so effective in treatment of chronic infectious 
diseases. In many sexually transmitted diseases 
infections of the urogenital tract and diseases 
such as tuberculosis and brucellosis need long 
term antibiotics in take for treatment that some-
times takes 10 to 50 days of treatment. How-
ever, to our knowledge, the question of whether 
using Levofloxacin affects spermatogenesis in 
male has not been addressed. The current study 
was designed to determine whether Levofloxa-
cin influences testis tissue in rats.

This study received the approval of the Ethics 
Committee of Royan Institute. In this study, 50 
male Wistar rats 6-8 weeks (250 ± 10 g) were 
used. Duration of the survey lasted 60 days. The 
rats were exposed to lightness and then dark-
ness for 12 hours, respectively. The room tem-
perature stood at 23-25˚C as its moisture was 
counted as 50-55%. The experimental groups 
are normal salin as sham and control group 
and 3 treatment groups (0.03, 0.06 and 0.08 mg 
Levofloxacin\kg body weight). That dose is in 
human but we mixed drug with distilled water 
with due consideration to the rat weight (2). Af-
ter 60 days, rats were anesthetized. Blood was 
centrifuged (Spectrafuge, 16MLabnet IntUSA) 
at 14,000×g for 15 minutes at 10˚C to obtain 
serum. Follicle stimulating hormone (FSH), lu-
teinizing hormone (LH) and testosterone were 
measured by using laboratory procedures and 
commercial kits. Hematoxyline-eosin (H&E) 
several slides were studied by optical micro-

scope equipped with camera. In survey of sper-
matogenic cells (spermatogonia, primary sper-
matocyte, spermatid, sperm, and sertoli cells) 
compared the amount of each one of cells in 
experimental groups and control ones. The 
data generated from the study were analyzed 
by ANOVA by using the General Linear Model 
(GLM) procedure of SPSS. Differences be-
tween treatment means were tested by Duncan’s 
Multiple Range test.

In current study gavages of several doses 
0.03 and 0.06 mg/kg Levofloxacin did not af-
fect cells and full sperms. But destruction in 
tubules as well as spermatogonia and primary 
spermatocytes were altered by 0.08 mg/ml Lev-
ofloxacin (Fig.1A-E, P<0.05). Also sperms are 
not fully formed because of high dose of drug 
and there is accumulation of interstitial fluid in 
tubules. Although testosterone concentration 
was not affected by Levofloxacin, FSH and LH 
concentrations significantly increased by Levo-
floxacin consumption (Fig.2A-C). Sperm con-
centration decreased linearly as Levofloxacin 
was consumed (200, 192, 170, 128 and 75×106 

sperm for control, sham, 0.03, 0.06 and 0.08 mg 
Levofloxacin\kg body weight, respectively).

The previous research reveals that Ciprofloxa-
cin causes the expected death of cells by activat-
ing caspase3 which can play an important role in 
sperm reduction (14-18), sperm motility, and the 
increase of sliced DNA in sperm, and varicocele 
(19). Another former research done previously 
shows the substantial effect of Moxifloxacin on 
the number and motility of sperm, and the process 
spermatogenesis. This effect was so that it could 
reduce the number and motility of sperms and nor-
mal morphology (20-23).

One of these factors is to stay healthy in ger-
minal cells create a balance between the num-
ber of live cells and dead ones both of which 
play a role in spermatogenesis and the rate of 
sperm production. The amount of germinal sex-
ual cells has reduced because of different types 
of dead cells such as apoptosis (24). In recent 
years, some of conducted studies on animal 
laboratories have show the role of chemicals, 
radiation, infection, virus, cod, freeze and re-
moval of pituitary gland from body when ap-
optosis occurred and virus cell death in testis 
tissue (12, 25, 26).

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

          CELL JOURNAL(Yakhteh), Vol 18, No 1, Apr-Jun (Spring) 2016 114

Levofloxacin and Spermatogenesis in Rat

Fig.1: A. Microscopic image of the testis tissue of the control group, seminiferous tubules (St), and less Leydig cells (Ls) 
[Hematoxyline-eosin (H&E) stain ×200], B. Microscopic image of the testis tissue of the sham group, ST, Ls (H&E stain 
×200), C. Microscopic image of the testis tissue of the 0.03 mg Levofloxacin/kg body weight, immature spermatozoea (IM), 
(H&E stain ×200), D. Microscopic image of the testis tissue of the 0.06 mg Levofloxacin/kg body weight, IM, less seminifer-
ous tubules (LF), less Ls, (H&E stain ×200) and E. Microscopic image of the testis tissue of the 0.08 mg Levofloxacin/kg body 
weight, IM, LF, less Ls, (H&E stain ×200).
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Fig.2: A. Testosterone concentration in experimental groups, B. 
LH concentration in experimental groups and C. FSH concentra-
tion in experimental groups.
***; P<0.001, **; P<0.01, T1; Group treatment by 0.03 mg/kg 
dosage, T2; Group treatment by 0.06 mg/kg dosage, T3; Group 
treatment by 0.08 mg/kg dosage , FSH; Follicle serum human and 
LH; Lutheal hormone.

It seems that several antibiotics might affect 
reproductive hormones by several pathways. Al-
though the negative significant repercussion of 
Ciprofloxacin on FSH and LH concentration were 
reported in previous studies (14, 27), time-depend-
ent and dose-dependent responses may explain the 
Levofloxacin effects on hormones. Indeed, sched-
ule sampling in all studies with antibiotics was 
conducted at the completion of the experiment and 

the time of the maximum response has remained 
unclear in studies. Therefore, increased FSH and 
LH concentration in some experimental groups of 
these studies need more investigations.

Evaluation made on fluoroquinolones reveals 
these drugs have ripple effect on testis tissue and 
sperm parameters as well. It appears in artificial 
insemination (AI) process using Ciprofloxacins 
has priority to Gentamicin. The reason is that anti-
biotic in high dose is capable of destroying bacte-
rial contamination of semen with less undesirable 
impacts on the functions of sperm. Further surveys 
are required so as to make an efficient comparison 
between fluoroquinolones and aminoglycosides. 
For evaluation of fluoroquinolones and aminogly-
cosides analogues parameters are applied. Moreo-
ver, it is proposed that further research on all drugs 
as part of aminoglycosides and fluoroqinlones be 
carried out on human beings. In a separatc survey 
conducted on Gentamicin’s toxicity on rate sperm, 
reduced caudal epididymal sperm reserves admin-
istration of Gentamicin. Ensuing Gentamicin ad-
ministration sperm mobility decreased (28).

Sex hormones (LH and FSH) and spermato-
genesis (sperm count, motility and viability) 
were significantly decreased in test group com-
pared to those of controls (P<0.05). Ciprofloxa-
cin has some adverse effects on sperm related 
variables in 28 day period. It appears that dose-
depends response is important in this issue; be-
cause the testes cells in high dose groups try to 
compensate the destroyed cells by incensing 
FSH and LH concentration. 

Altogether, the administration of therapeutic 
doses of Levofloxacin 0.08 mg/ml for 60 days 
can cause pathological changes such as atro-
phy. Seminiferous tubule and irreversible dam-
ages to the cells in the testis cause death to the 
spermatogonia cells and primary spermatocytes 
disrupt the normal cycle of spermatogenesis and 
caused hypo spermatogenesis and infertility in 
male rats. Thus, our results in high dose treat-
ment support the theory that the use of some 
antibiotics such as Levofloxacin disturbs sper-
matogenesis, particularly Leydig cells, primary 
and secondary spermatocytes as well as Sertoli 
cells. Our results suggest that unlike other anti-
biotics this drug have dose-depends effects on 
all parameters of in spermatogenesis and have 
more histopathology effects.
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