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Abstract

The aim of the present study was to study the effects of tulathromycin on the fertility of
male rats indicated by evaluation of semen picture, measuring the testosterone level and
pathologic changes of testes. The later included routine histopathologic examination as well
as morphometric analyses of seminefrous tubules and epididymal duct diameters. Thirty
apparently healthy adult Albino male rats (average weight 160-200 g) were allocated into 3
equal groups ( n=10). Rats of the first group was kept as contrel and injected with 0.1 ml
normal saline subcutaneously once weekly for three successive weeks. The animals of the
second group were subcutaneously injected with tulathromycin in a dose of 2.5 mg/kg B.wt
twice with 15 days interval, and the third group were subcutaneously injected with
tulathromycin (2.5mg/kg b.wt) for three successive weeks. Rats were sacrificed at 65 days
of treatment and testes and epididymes were removed, weighted and histopathologically
examined. Results revealed that tulathromycin administration significantly (p<0.0001)
decreased the weight of testes and epididymes and adversely affect the semen quality
(decreased sperm cell count and motility and increased abnormalities). Testesterone level
was significantly (p<0.0001) deceased. Histopathological examination revealed that,
degenerative changes of spermatogenic cells and reduction in numbers of spermatozoa in
the central lumen of seminiferous and epidydimal tubules were found in groups treated with
tulathromycin. Statistically, a significant differences between injected and control groups
were detected using morphometric analyses of seminefrous tubules and epidydimal ducts
diameter, indicating that tulathromycin pose a negative effect on the histology of the testes.
It could be concluded that fertility of rats was adversely affected by repeated injection of

tulathromycin in a therapeutic dose of (2.5 mg/kg b.wt).
Key words: Tulathromycin, fertility, testosteronc, histopathology, morphometric, rats.

Introduction

used for prevention, treatment and

Several decades ago, antibiotics are widely : .
iming to optimize the production

control of diseases in both animal and poultry a
and increase the size of live stock. However, some of them were known to cause,

infertility or significant alterations in semen, SOmMe biochemical dysfunctions and
might induce testicular damage to animal and human (Schlegel et al., 1991). For
example, the use of nitrofuranation and sulfasalazine, has been demonstrated to
Ccause oligospermia, poor sperm motility and decrease seminal quality. Moreover,
tetracycline hydrochloride, antibiotics in the penicillin group (Penicillin-G,
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crolide antibiotics, active agents against Gram'POSIFive bacter;
ﬁ~equentll\§aused, curative or prophylactic alrlr'lé :ss \;(;t:}rlmar}t/ clir uhgs in fqod-préijal;c?;e
animals (Leal et al., 2001) . Newer macro }1] » SL .a;s u a(; romycin, gy, beg
designed with modified conﬁguratxon ol ';mlf"la‘tl : ‘g ie aild I vivo aﬂtibacterial
properties along with increasing the bioavatla ”()Z, 0 el Penetration, 44
extended tissue half lives (Benchaoui et al, 2004). Tulathromycin, o trp.
macrolide antimicrobial drug, was foun_d to .be effective against swine and cattle
agents, has been identified as a potentially usefy] drug iy

iratory bacterial _ = !
zjgines r(yClothier et al., 2012) and more efﬁ_cacxous injectable rpacrohde antibjotj
used for the treatment of pneumonia of rummants: co_mpared with other antibiotjeg
in recent years (Venner et al., 2007). It acts by binding to the 50 small ribosoma]

subunit to prevent translocation of the growing peptide and blocking prote,
synthesis (Benchaoui et al., 2004).

Little is known about tulathromycin effect on the male fertility. Initially, it
has been reported that it has an adverse effect on the male fertility when given in
high doses. Thus the aim of this study was to investigate the effect of repeated
administration of the therapeutic dose of tulathromycin, antibiotic on male rats
fertility, serum testosterone level, testes and epididymes weights and pathologic

changes of the testes and epididymes.

Material and Method
Drug

__Tulathromycin (100mg/ml) was supplied as an injectable solution
(Draxxin®) by Animal Health Division Pfizer Company, Cairo, Egypt.

Experimental animals

- ogg;ﬁg dag%ar e’;ﬂy healthy adult Albino male rats (Average weight 160-2008)
m breeding unit of Helwan farm of laboratory animals (Helwan,

Egypt). Rats were caged i :
Wwatered ad [ibjtym thgougzloﬁﬁﬁgssgﬂg 04 commercially prepared pellet diet and

Experimental design

(G2) were gypn day i
€re subcutane usly in: 4y Interva) (Er ang Yazar, 2010). The third gro"?

ration of ¢, : Wiathromyoip 2.5mg/kg b.wt ) for thre
nd Maturatjop °f:§:“m?m was 65 dagls to c%gr(fple.te ti)me of on®

"8 In epididymes (Jackson, 1966). Animals
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Macrolide antibiotics, active agents against Gram-posit; ’
frequently used, curative or prophylactic aim, asgveterina;;rgr?x(g)zlti:lviogg Cter?’ e
animals (Leal et al., 2001) . Newer macrolides, such as tulathromycin 'Efo ucing
designed with modified configuration to enhance in vitro and in vib;o :;nt%'e be.en

roperties along with increasing the bioavailability, better tissue penetral, acterial
extended tissue half lives (Benchaoui et al., 2004). Tulathromycin, a trlion,.]z%?id
macrolide antimicrobial drug, was found to be effective against swi’ne angncl:ln’;tle
respiratory bacterial agents, has been identified as a potentially useful drua i:
caprines (Clothier et al., 2012) and more efficacious injectable macrolide anﬁbigoﬁcl
used for the treatment of pneumonia of ruminants compared with other antibiotics
in recent years (Venner et al., 2007). It acts by binding to the 50 small ribosomal
subunit to prevent translocation of the growing peptide and blocking Drotch;
synthesis (Benchaoui et al., 2004). ; :

Little is known about tulathromycin effect on the male fertility. Initially, it
has been reported that it has an adverse effect on the male fertility when given, in
high doses. Thus the aim of this study was to investigate the effect of repeated
administration of the therapeutic dose of tulathromycin, antibiotic on male rats
fertility, serum testosterone level, testes and epididymes weights and pathologic

changes of the testes and epididymes.

Material and Method
Drug

Tulathromycin (100mg/ml) was supplied as an injectable solution
(Draxxin®) by Animal Health Division Pfizer Company, Cairo, Egypt.

Experimental animals

o male rats (Average weight 160-200g)
boratory animals (Helwan,
lly prepared pellet diet and

Thirty apparently healthy adult Albin
were obtained from breeding unit of Helwan farm of la
Egypt). Rats were caged in groups and fed a commercia
watered ad [ibitum throughout the study.

Experimental design

After 2 weeks of acclimatization, rats were equally divided into three equal
groups (n=10). The first group (C) were subcutaneously injected with 0.1ml normal
saline once weekly for three weeks and kept as (control group). '.fh<? rats of the
second group (G1) were subcutaneously injected with tulathromycin in a dose of
(2.5mg/kg b.wt) twice with 15 day interval (Er and Yacar, 2010). The third group
(G2) were subcutaneously injected with tulathromycin (2.5mg/kg b.wt ) for three
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were weighed and sacrificed at 65days of treatment. \

Blood samples

Blood samples were collected from the retro-orbital venoy
1987), using clean microcapillary tubes. Collected blood was put insglslxus
ean

capped bottle and then incubqted'at 37°C until clotting, centrify
for 15 min to obtain serum which is stored at -20°C till use. tuged at 39

(poole,

SCrey,.
00 rpp,

Reproductive organ weights

All male rats were weighted and sacrificed. Testes and epididymes
dissected out and weighted. The relative weight of testes and epididyme; “{ere
calculated using the following equation (Hala et al., 2012): Were

Organ weight (g) x 100

The corresponding total body weight

Semen evaluation

Semen samples were collected by maceration of epididymes to measure
sperm count and motility (Narayana et al., 2005). Semen smears Were made and
stained with 1% eosin to measure sperm count by using haemocytometer and
semen film was prepared and stained by Eosin-Nigrosin stain and examine under
a light microscope to determine the live/dead percentage and spem
abnormalities. The sperm abnormalities are classified according to their origin
into primary abnormalities (gaint or dwarf head, double head, double tail and/or
coiled tail) and secondary abnormalities (detached head, bent and/or wavy tail
(Bearden and Fuquey, 1980).

Hormone assay:

_ Estimation of serum testosterone level was performed using Enzyme
lg)ml}noassay for the quantitative determination of testosterone (ChemuX
iocience, Inc, south San Francisco, CA94080, USA) (Chen et al.,1991).

Pathologic investigations

a. Routine histopathogy

was fixed I8
d embedd®
2010)-

Test idi
10% neutra?sbirf\f('ier?:il(z‘ldqus were bisected and the sagittal plane
in paraffin wax. Sectio ormalin. Samples were routinely processed an
ns (5 pm) were stained with HE (El-Habashi et al.,
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) Iorphometric analyses of seminiferous and epididymal ducts:
b1

For image analysis, a freeware version of Image-J 1.48v d
NIH website (http://rsb.info.nih.gO\t/ij) Was used to measure (in microns) the
s:ooeter of seminiferous and epididymal ducts using HE-stained sections .Ten
il fields from both testes of each animal were selected to measy
rand.off;:rous tubules (Batra et al., 2001). From each rat, twenty tubula
Semmzilmost rounded were randomly chosen and measured. The tubular
E;i;ennined and expressed in pm at 200 x magnification.

ownloaded from the

re changes in
r profiles that
diameter was

Statistical analysis

Data of fertility studies were statistically analyzed as a complete randomized

design using one-way ANOVA. Significant differences among individual treatment
D -

means were determined using Tukey's test (SPSS 20 the least square analysis

rocedure). Data of morphometric analysis were statistically analyzed using Minitab
gtatistical Software (MTW13) and Microsoft excel. General Linear Model (GLM)

as used to quantify the significance between seminiferous tubules and epu.hd_ymal
:lvuct diameters in different groups. P<0.05 was considered as statistically
significant..

Results

I-Parameters of fertility

Subcutaneous administration of tulathromycin (2.5mg/kg b.wt) to maleﬁrlz;:}s’
in the 2nd and 3rd groups induced significant decrease in sperm cell count : mioﬁ oy
and increase in sperm abnormalities(P<0.001) as shown in (Tabledl)z.u‘go::nﬁemed
decrease in testes and epididymes weights (P<0.0001) occurre
groups (Tables 2, 3).

2-Serum testosterone levels

- i Ited in
The current study showed that administration of tulathbrotrlr:};:lmzledsl;nd -
i e
Sanifcant decreaso fn sorin teHEgtEI0NS ljvel'ih(Pt:g '(c):(c)a(r)rle)sg:)nging control values
wi .
groups (0.25 and 0.21ng/ml) as compare

(2.1ng/ml) as illustrated in (Table 3).
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Table (1)

- Effect of tul
both treated and

control groups (mean + SE),

Picture of py i

— Sem i

[ €n picture
B Live/ dead (%) | ar—_
Motility Count Abnorpii |
Groups | (%) & |

(x10°) ——

Live Dead - \
— ¥ Sem“darv‘
Control | 86.4+1.4 0444 | 73.842.2 | 27.2£19 | 1.4403 —
A 87414
1| 1834.07 027 (4206697 [48.544.8™ [ 2.0607 |
—G2 306224 |0.19£14 7 52,0619 “Ta4.0£1.17 | 2.4204 | 2307~

1 column were significantly differ at P <0.0001

**¥* yaluyes withi

of tulathromycin ad

Table (2): Influence
diameters of semini

ferous tubules

ministration on weight of testes and

and epididymal duct

epididymes
(um) of treated and control groups (g), (mean + SE).
: SN SR
Groups Weight of Seminiferous eightiof
testes tubule 2 i;li(gi nfes Epididymal
diameter pACREY duct diameter
\Eontrol 1384170 | 271.83 % 42.76 0.34£1.20 192.37:28.89
L ((3 046+190 " | 238,11+ 44.32 ** 0194169 | 146.44:32.65%
vatas ™ | 207910 6243 | 0azsLsT | 150033485
<0.0001, PO

val 1z g
ues within column were significantly differ at *** P
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Table (3): Relative wei
. reight (g) of t
(ng/ml) in rats estes and epidid
of‘tuIathromycm-trcatcdpand(ggr]::o?;d serum testosterone leyal
roups (mean + SF)
SE).

Groups Relative iy
! Relative - Y ——
;:::gshfy of weight of ;Z:lt'osterone
(] epididymes % SR
Control l 1
0.62+0.500 [ 0.1840.012 2.1
Gl 0.23+0.018 oy
2340, 0.112+£0.018* | 025:0.05
j 0.35+0.032 ] 0.142+0.100 * | 0212001

CcE

3-Pathological findings:

*** P<(0.0001 , * P<0.01

3.1 Gross Examination
Testes from all treated animals appeared smaller than those of the control

group (Table 2&3).

3.2, Histopathologic examination
Stained sections of testes in the control group showed more or less normal

histological ~structure. Seminiferous tubules appeared as rounded or oval
surrounded by a thin basal lamina. Primary and secondary spermatocytes,
spermatids and spermatozoa Were found. Interstitial tissues showed normal
histology of blood vessels and leydig cells (Fig. 1). It was observed that control rats
showed a normal histological appearance of ductus epididymes & interstitial tissue.
The lumen of the epididymes contained numerous spermatozoa which were closely
packed in the wide lumen of the ductus epididymes (Fig. 2)
in G1 group showed moderate
ferous tubules and
e presence

d necrosis

Sections of testes and epidydimes

degencrative and atrophic changes in both semini
epidydimal ducts compared with the control group, together with th

of a number of abnormal tubules, Mild to moderate degeneration an
of some of spermatogenic cells could be detected. Marked degenerafive

changes and necrosis were markedly shown in G2 group, associating With
69
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Fig. (1): Normal histological appearance oof) testes in rats of the con
(HE,X200). o . rats of the
Fig. (2): Normal histological appearance of dlllctus epididymes lil':helia and 2
control group showing normal pseudostratified columnar €p
lumen filled with mature sperms (HE, X200). .. changes
Fig. (3): Testes from rats of G2 showing different degrees of atrophllc : thelia
with distorsion of seminiferous tubules and disorganized germina P
 (HE, X200). I
Fig. (4) lD“C‘US epididymes in G2 showing prominence Of intace
_ vacoulation and absence of sperms in lumen (HE, X200). roups
"‘;lig- %z) Mean diameter of seminiferous tubules (jum) in treated and control &
& (0): Mean diameter of epididymal (um) in treated and control groups
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4 decrease in spermatogenic cells and the presence of
a‘bn(‘n“ﬂl tubules (Fig. 3). Number of these tubules wag high
the control group. The most conspicuous observation not
of this group (G2) was the appearance of small intracytoplasmic
vacuolation, mild decrease in the diameter of ductus

i epididymes with
irregular small lumen only in few ducts and absence of Spermatozoa in the
lumen (Fig. 4).

atrophic ang
cr than that of

ed in epidydimes

3.3. Morphometric analyses

Morphometric analyses of seminiferous tubules diameter (Table.2) reveled
a significant decrease (P<0, in ani

lowering the sperm counts, wi
the first member of g new m

acrolide class, the triamildides
veterinary

use worldwide, and was demonstrated in reducin

respiratory diseases in swine (Nanjiani et al.,
ed the adverse effects of the repeated S/C injecti
25 mg/kg bwt) of tulathromycin on the fertility of
Suggested that fertility of rats was adversely affected by a repeated injection of
tulathromycin at the used dose. The obtained findings revealed that tulathromycin
administration in a dose of 2.5 mg/kg b.wt for the two groups induced a statistically
Significant decrease (P<0.0001) in sperm motility (18.3% and 30.6%) compared with
the contro] group (86.4%). This is similar to that obtained b)./ El-Sawy et'a.l. (20}’3)
who reported that tulathromycin induces a significant decrease in sperm motility (78%)
after repeated administration of tulathromycin in a dose 10mg/kg b.wt. weekly for 8
successive weeks to male rats. Sperm motility have been r'e;?orted to Pe reduced by
some other antimicrobial agenis such as amoxic.illin, ceftazidin (Antohi et a¥., 2011),
neomycin, gentamicin and streptor:nycin (Khaki ?t 2}1., 2008)f. ./5; decrea;se in spen;\
motility occurred as a result of increased the incidence of abnormal sperm an

. , N I sperm morphology might be due
decreased live/dead ratio. The presence Jf abnc;rlma p rp gy mig

, developed exclusively for
g the incidence and severity
2005). The present study
on of the therapeutic dose
male rats. Reported data

of some
investigat




Eiffect 01 38 of tulathromycin on male albino ragy 1
8 fertil:
——rtility

Abeer M. Radi et al
ced effects including germ cell DNA damage, y —~
\ation, defective protei Y chromg,,
protei synthesis gn .. M

y drug-indu ‘
acrosome forn
Sand g

to previousl '
iti ective
abnonnahtles, efec
testes (NA&Y et al,, 2002; Narayana et al., 2005). The i, ™
ase in sperm motility are associated W}th }:‘; iNcreqg :;
¢ decy
Cag

cell damage in
sperm abnormalities and decre '
2002). Regarding sperm count, a signifi ‘
cant reductiq,

fertility (Narayana et al., !
(P<0.(5001) in sperm count for both expenmental groups (0.2 and 0,]9;
compared with the control group 104x106) has been found. This was qufte *106) 4
that mentioned by El-Sawy et al. (2013) who reported that tulathromycin Similar {,
significant 0.35x106) after repeated a dminislt:dl-lcesﬂ
male rats by kg b.wt. weekly for 8 wecks, Me :tmn."f
the current find th those obtained by Khaki et al. (2008) who rgwhnle,
that neomycin ffect on spermatogenesis resulting in a r::’;ed
reduction in sperm ce r, the obtained data were in consistence thed
the earlier study reporting that neomycin have an adverse effect on the total Spem‘z“ﬂ
2006). Furthermore, results weat paralle]l with that delectecd

fertility were negatively affected by

count in men (Itoh et al.,

by Timmermans (1974) who found that the male

antibiotics in the macrolide group (erythromycin, spiramycin and neomycin), and
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a dose 10 mg/k

present study demonstrated that repeated subcutaneous admi
i -nduced a significant reduction in weights of
El-Sawy et al. (2013) when

at a dose of 2.5 mg/kg b.
testes and epididymes. This agreed with data recorded by
administered tulathromycin once a week for 8 successive weeks in a dose of 10 mgkg
se (P<0.0001) in the
d with the control group

b.wt to male rats. Testosterone assay showed a significant decrea
hormone levels in tulathromycin-treated groups compare
Results were similar to those observed with oth jotics as gentamycin and

er antib

ofloxacin (Khaki et al., 2009 b, Ghosh and Dasgupta, 1999).
Concerning histopathological findings, several morphometric literatures on
testes have rpc?asured normal testicular parameters and their variations during the cycle
:i g: seminiferous epithelium (Wing and Christensen, 1982) or under diffﬁf_eﬂt
thé) tesrziﬁﬁi ngﬂdlt'lons (Mausle et al., 1982). S0, the present study aimed to defermil®
estimating the netion not only by routine histopathologic examination, but also O
ottt 1 oserrtl;lnlferpus tubules and epididymal duct diameters. i
seminiferous tug:[eologxc findings was the significant difference of diam eters'Oh
negatively pose on Sthiﬂd epididymal duct between reated and control 8% e
types of antibiotic includs'permaFogemc cycle. Similar results were found usiné :
that ofloxacin at a dose :)I}‘g%mmogly C'OSides (Khaki et al,, 2009a). Some studies i\ 0
';l(lia!g et al., 2000), In the curr::g/ kg lmpair'ed the rat testicular hiStOPflt olo fmlber
el sequently decrease in t] investigation, deolined spermatogOT ooll s
ePididd;mﬂie Slgnificant dift‘“erelxi;mmlber.0f spermatozoa in testes and epidid” and
the Proc:ss dufcts was Predomina:t (?f ('ilan.leters of both semineffous .tu r dcﬂ’d
streptom},cinOanzperf{lnal'ogcnesis’ Slzni?]g:.c?mg that tulathromycin inj.eCﬁO" ::nicil"
observed by El-Sa\: Oxacin (Khaki et g] o other antibiotics including & h {hos®
y etal. (2013) who ren. 2009a). Our findings 88" vit

eported that repeated administration 0
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the testes with normal
permatozoa in the [ymen
S0 compatible with thgse
reproductive troubles in

1t could be concluded that subcutaneous administr
15 days interval or once a week for three successive week

mgkg bwt. in. 1pale rats in_duced certain fertility .trout?les consisted of reduction of
estes and ep1d|dymes weights, mgxrked decre.asmg In seminiferous tubules and
epidjdymal duct diameters, severe hlstqpathologlc changes in testes and epididymes,
decrease testosterone level and changes in semen characters,
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