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ABSTRACT

To evaluate the antifertility activity of the Sulfasalazine by oral administra-
tion in male albino rats. Doses of 450 mg/kg/b.wt and 500 mg/kg body
weight of Sulfasalazine was administered orally for 60 days to adult male
rats. On day 61, the rats were sacrificed and the testis and accessory repro-
ductive organs were removed and weighed. The organswere processed for
biochemical estimation and histol ogical work. Treatment with Sulfasalazine
resulted in decrease in the weights of testis and accessory reproductive
organs. The diametersof testis, seminiferoustubulesand Leydig cell nucleus
were decreased. The spermatogenic elements, like spermatogonia, sperma-
tocytes and spermatids in the testis were reduced significantly as well as
the sperm count in cauda epididymis. There was a significant reduction in
the protein, glycogen, DNA and RNA contents and the activity of acid
phosphatase in the testis of drug treated rats compared with the control.
The cholesterol content and the alkaline phophatase activity were in-
creased significantly in treated rats. Thelevel of testosterone and Follicle
stimulating hormone (FSH) were significantly decreased at both treated
rats when compared to control. Sulfasalazine arrests spermatogenesisin
malealbino rats. © 2011 Trade Sciencelnc. - INDIA
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INTRODUCTION

Sulfasdazineisasulfonamidedrug, which belongs
totheclassof drugscaled the sulfadrugs. It inhibits
bacteria growth by interfering with metabolic process
that requirespaminobenzoicacid (PABA). Thereforeit
has been used for many yearsfor the treatment of ul-
cerativecolitis??. Ever sinceapositive corrdation was
esteblished between sulfasa azineand antifertility inmale,

alot of studies have been undertaken to comprehend
the exact mechanism by which it does sol*® 14 18,20,
However, no precise mechani sm has been suggested
till date and therefore the drug continuesto be enig-
matic. Sulfasalazinegiven orally ismetabolized into 5-
aminosalicylateand sulfapyriding?®. It isthe sulfapyri-
dinemoiety and not 5-aminosdicylatewhichisrespon-
siblefor suppressed fertility!® 14, In the present study,
we havetried to study thelong term (60 days) effect of
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sulfasalazine at higher doseslevel (450 and 500 mg/
kg.b.wt.) especidly on biochemical estimation and tes-
teshistology so asto obtain ahistological insight into
exact Steof sulfasdazineaction.

MATERIALSAND METHODS

Test Chemical

Sulfasd azinewasprocured fromthemarket. (Brand
name Sazo marketed by Wallace, India.)

Animals

Colony bred adult hedthy maedbinorasof Wister
strain, weighing 180-200 gwereused inthestudy. The
ratswere housed in polypropylene cages under stan-
dard husbandry conditions (12 hrslight/dark cycle: 25
+2°C). Rats were provided water and pellet diet ad
libitum. Thelngtitutiona Ethical Committeefor anima
care approved the study.

Experimental Design

Maleratsof provenfertility weredivided into three
groupsof 6 ratseach.

Group |: Ratsserved ascontrol and received the
vehicle(0.5ml Oliveoil /day/rat) for 60days.

Group Il: Rats were administered orally
Sulfasalazine (450mg/kg b.wt. /day) suspendedin OI-
iveoil for 60 days.

Group Ill: Rats were administered orally
Sulfasalazine (500mg/kg b.wt. /day) suspendedin Ol-
iveoil for 60 days.

Observation

Onday 61, theratsweresacrificed by cervica dis-
location. Thetestes, epididymis, semina vesicle, pros-
tate and Cowper’s glands were dissected, freed from
surrounding tissue and were weighed quickly to the
nearest weight on an electronic balance. Testisfrom
onesideof theanimal wasfixedinBouin’s fluid, em-
bedded in paraffin wax, sectioned at 5 mm and stained
in haematoxylin and eosinfor histological study. The
other testiswas used for biochemical estimation, in-
cluding protein*¥, cholesterol™, glycogen®® acid and
akaline phosphatase? and DNA and RNAM. The
micrometric measurementslikediametersof testis, se-
miniferoustubulesand Leydig cdll nucleuswerecdcu-
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lated by the method of Deb et al.¥l. Spermatogenic
elements count wasmadeon 20 randomly chosen round
cross sections. The sperm count from cauda epididy-
miswas doneby using haemocytometer’?,

Testosteroneand FSH

Serum was collected by allowing trunk blood to
clot overnight at 4°C, centrifuging at 54 x g at 0°C for
15 min. Serumwas collected and stored at -20°C. For
eachrat, testosteroneand FSH levelsin serum were
measured using fully automated chemiluminescence
anayser at Vivek |aboratories, Nagarkovil, Tamil nadu,
India

Data processing
Datawereexpressed in Mean £SE, if applicable.
The significance of difference was analyzed using

Student’s t-test and P<0.05; P<0.05 was set assig-
nificant.

RESULTS

Organ weights

Theweightsof testes, epididymis, semind vesicle,
prostate and Cowper’s gland were significantly (P<
0.01) reduced in the 500 mg/kg/b.wit treated rats com-
pared with the controls. Seminal vesicleand prostate
welghtswered so reduced significantly (P<0.05) inthe
450 mg/kg/b.wt treated group when compared to con-
trol rats(TABLE 1).

Biochemistry

The proteinand DNA level sin both treated groups
decreased in significantly (P<0.01). Therewasasig-

TABLE 1: Effect of Sulfasalazine on weights(mg/100 g body
weight) of reproductiveorgans.
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12381 540+ 310: 325+
Control 5654 1061 0003962 116 1g1g
Sulfasalazine 1067+ 45:8 587+ 277+ 296+
(450mgkgbwt) 3867 oo 5467 7.8 891
Sulfasalazine 1062+ 448+ 555+ 261.6+ 316+
(500mg/kg/bwt)  27.0¢  30.2¢  3324* 52 19.64*

**P<0.05, *P<0.01, compar ed with controls.
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TABLE 2: Effect of Sulfasalazineon testicular biochemistry.

Glycogen

Alkaline Acid DNA

g‘r:%l;p (Ianrg(;)/tgr:) nggf:g)d (mg/100 phosphatase = Phosphatase (ug/100mg) (pg/Rll(\)l(/)Amg)
mg) (ng/IP/mg/hr)  (ng/IP/mg/hr)

Control 24356590 4.85:0.03 20:0.13  6.78:1.17 208:0.19 2210433 a004.1 83

Sulfasdlazine (450 o507 5919 54 4.4610.09%% 1.10£0.03  545:038%* 2326007  216.442.57 383.4+1.62%

mg/kg/b.wt)

Sulfasalazine " " - " " " "

(100 ooy 232.656.16% 4380.09% 12:0.17 5.40+0.18 2.30£0.07% 217.0:1.63* 385:1.41

**P<(.05, *P<0.01, compar ed with controls.

TABLE 3: Effect of Sulfasalazineon reproductive parameters

Cauda
. . epididymal
Group (n=6) Diameter (um) Sper mtogenic elements Sperm
count
. Seminiferous Lyedig cell . .
Testis tubules nucleus Spermatogonia spermatocytes Spermatids
285+13.19 -
Control 2773.87460.43 9.89+0.07  107.043.53  124.3+332 71.75;A8.26 13.55£0.81
Sulfasdlazine g7 o598 28 248.96+11.35%% 8.210.49%*  BO.0:14I*  122.6:4.51%F 27.25:5.18% 8.98+0.45%*
(450mg/ kg)
Sulfesalazine 5700 55119 50 217.9749.05%  7.3200.28%  81.3:1.44*  100.0:343* 17.75:0.89% 5.31£0.37*

(500mg/ kg)

**P<0.05, *P<0.01, compared with controls.

nificant (P<0.01) reductioninthe RNA at both doses,
but more at the higher dose. The glycogen content
was decreased in both treated groups, but it was sig-
nificant (P<0.05) only inthe 500 mg/kg/b.wt treated
group when compared to control. The acid phos-
phatase level was decreased in both treated groups,
but was significant (P<0.01) only in the 500 mg/kg/
b.wt treated rats. Therewasasignificantly increased
(P<0.05; P<0.01) inthelevel of alkaline phosphatase
and cholesteral in both treated groupswhen compared
to control (TABLE 2).

Histology

Therewasno significant changeinthe diameter of
testis, but asignificant (P<0.05; P<0.01) reductionin
thediameter of the seminiferoustubulesand Leydig cell
nucleuswasobserved in both trested groupswhen com-
pared to control rats. The number of spermatogonia,
spermatocytes and spermati ds decreased significantly
(P<0.05; P<0.01) in both treated groups when com-
pared to normal hedlthy rats(TABLE 3, Figure1 & 2).

Sperm count
The cauda epididymal sperm count decreased Sig-

TABLE 4 : Effect of Sulfasalazine on serum testosteroneand
FH

Testosterone FSH
nmol/l u/L
Control 14.4+2 .53 21.87+0.47
Sulfasalazine (450mg/kg/b.wt) 10.01+3.31**  15.01+0.31*
Sulfasalazine (500mg/kg/b.wt) 9.33+2.04* 1517+ 0.45%*
**P<0.05, *P<0.01, compar ed with controls.
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Figurel1: Transverse section of control rat testis showing
nor mal seminifer oustubuleswith all typesof sper matogenic
elementsand sper matozoa (X400). Notethehealthy L eydig
cdls(Lc). Spermatocytes(SPC); Sper matogonia (SPG); Sper -
matozoa (S2); Sper matids(SPT).
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Figure2. Tranwersesecti-on of Sulfasalazinetreated rat tes-
tisshowing shrinkage of seminifer oustubulesand decr eased
Leydig cells. Note significant decr easesin the sper matogo-
nia (SPG), sper matocytes(SPC) and sper matidsand absence
of spermatozoa. | n sper matocytesnuclear pyknosis(PS) is
seen (500mg/kg/b.wit).

nificantly (P<0.05; P<0.01) in both treated groups
when compared to control rats(TABLE 3).

Serum testosteroneand FSH

Thelevd of testosteroneand FSH weres gnificantly
(P<0.05; P<0.01) decreased at both treated ratswhen
comparedto control (TABLE 4).

DISCUSSION

Ord administration of aSulfasa azine manifested
two principal impacts on the malereproductive sys-
tem of albino rats, antisper-matogenic and
antiandrogeni c effects. The antispermatogeni c effect
isreflectedin the cessation of spermatogenesisand
disintegration of sperm. Itisevident that FSH stimu-
|ates the devel opment of spermatogoniato sperma-
tocytes and al so maintains the spermatogenic pro-
cess'¥ and both FSH and LH/ICSH are necessary
for meiosis and devel opment of spermatids®. The
androgens are necessary to induce meiosis, forma-
tion and devel opment of spermatidsin responseto
FSHI®. The observed reduction in the number of
spermatogonia, spermatocytes and spermatids may
indicatelowered availability of FSH and LH/ICSH,
which are essential for initiation and maintenance of
spermatogenesis. It isknown that sperm production
cannot proceed optimally to completion without a
continuous androgen supply™*?. However, theinci-
dence of low sperm count implies Sulfasalazinein-
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duced infertility might be the consequence of an ar-
ray of factorsin biochemical eventsintissues. The
increased cholesterol content of testis after the ad-
ministration of Sulfasalazineindicated reduced con-
version of cholesterol to androgen which is depen-
dent on the availability of LH/ICSH™. The glyco-
gen content in the cell indicatesenergy storage. Ser-
toli cellsand spermatogoniaoften contain glycogen
and secrete substrates from the blood and provide
source of reserve carbohydrates for seminiferous
tubular cells, and the glycogen level isfound to be
directly proportional to the steroid hormones®®. The
decreased glycogen content of thetestis after the ad-
ministration of Sulfasal azine may reducethe energy
sourcefor spermatogenic activity, which might have
resulted in spermatogenic arrest. Acid and alkaline
phosphataseiswidely distributed inthetestisandis
important in the physiology of spermi?. Inthe present
study the changesin phosphatase activity may bein-
dicative of spermatogenic suppression and/or sup-
pression of exchange of material s between germinal
and Sertoli cellg%¥, it isalso indicative of extensive
lytic activity. The decrease in the DNA and RNA
contents of thetestisin thetreated ratsindicates a
poor growth rate.

Antiandrogenic action of thisdrugisreflectedin
theregression and disintegration of Leydig cellsand
the degenerative changesin the epididymis, semina
vesicle, prostateand Cowper’s gland. As the admin-
istration of drug has caused reductionin the spermato-
genesisand steroidogenesis, it may alter the sexual
behaviour and causeinfertility.

We can therefore concludethat testisisthemain
steof antifertility action of sulfasdlazine, whereit seems
to disrupt the functions of testis, besides acting di-
rectly on the sperms|eading to abnormal spermato-
zoaand depressed sperm countsresultinginimpaired
fertility.
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