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ABSTRACT

An experiment was conducted to observe histomorgiaenand cellular toxicity on rat testes aftertgidays
of methotrexate administration intraperitoneally) (iTotal 30 adult male rats were divided into opatrol and
two experimental groups containing 10 rats in egr@up. Experimental groups received methotrexatsvim
different doses i.e 2hbg and 50ug, whereas control one received normal saline petitoneally. At the end of
the experiment, animals were sacrificed and testese processed for paraffin sectioning and staimed
haematoxylin and eosin. Further microscopic studlyseminiferous tubules, interstitial spaces, priynar
spermatocytes and spermatids were carriedout. Re®yealed decreased diameter of seminiferouddsipu
increased interstiial spaces in experimental graupdose dependent manner and found to be statigtic
significant (p< 0.05) as well as distortion of meopogy of leydig cells in experimental group. THere, it can
be concluded that these qualitative and quantéatiianges in male gonads may alter the reproductive
performance of animals.
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INTRODUCTION

Methotrexate (MTX) is an anti-neoplastic agent usedhe treatment of malignancy. Initially it wedsveloped
for the treatment of cancers but recently it imaised for the treatment of nonmalignant conditisunch as in
Rheumatic disease (Rheumatoid arthritis) at muakeialose. Therefore it is also called as Rheumattéxis
also used for the treatments of psoridsis.

Drugs used for cancer chemotherapy are well knawproduce acute toxic side effects in multiple orga
systems such as gastrointestinal tract, lung, kidheer, testes and skin. Ideally, this drug iftees with
malignant or neoplastic cells. However, this cutlieavailable anticancer drug MTX specifically regoze
neoplastic cells and also affect proliferating £élbth of normal and abnormal origin. The effe¢tM® X also
documented in reproductive system. It induces lzglliteration in male gonads (testes) of humandbas well
as in animalg:*? But there is little documentation in literaturgaeding mode of action and mechanism of cell
death on testes during proliferative stage of répctive system after long term continuos expos@iidX on

an animal model.

MATERIALS AND METHODS

Total 30 healthy male Wistar albino rats obtainssht the animal house of Anatomy department of B.P.
Koirala Institute of Heath Sciences, Dharan Nepiéraobtaining ethical clearance from the concerned
authority of the institute.

The weight of the animals ranged between 180 todgiidage 4-5 months). These animals were accligtiz
for 2 weeks and kept in separate cages (5 anineslsgge). They were provided with adequate pelettahd
drinking waterad libitum.

Rats were divided into control and experimentadgted) groups. Experimental group further subdeiokto
different dose groups as 2§ and 50ug. Thus each group and subgroups contained 10Tra¢sexperimental
groups were given MTX in the doses of 2% and 50ug intraperitoneally daily for 60 days and controbup
were given normal saline for same duration. Aftex end of experiment, animals were sacrificed &stes
were isolated and kept in the specimen bottle @inig Bouins fluid solution and processed for panaf
sectioning. Sections 5thick) were obtained and stained with haematoxgtid eosin for microscopic study.

Micrometry. Micrometers (Ocular micrometer, Stage micrometgere used for the measurement of the
diameter of seminiferous tubules, primary spermdes; round spermatids, interstitial space andigegdlls.
Five slides per animals were observed. The dian@#t@5 seminiferous tubules was measured in 5dié¢kd
seminiferous tubules per field). In similar mand@&meter of primary spermatocytes, spermatids,idegdlls
were measured in 5 fields and the mean value d¢f was calculated. The interstitial space obserataiden to
consecutive seminiferous tubules by using the oculerometer.



Statistical analysisP-values were calculated using chi-square t@stng control and experimental groups to
find out the level of significance between two diffnt doses of methotrexate comparing with controls

RESULTS

The morphometric discrepancies were observed ssiahisaontinuity of basement membrane of seminiferou
epithelium. It has been also observed the redu@tidhe number of the spermatocytes in experimegralps
and marked differences were observed in high dggearently the number of leydig cells seemed taffexted
when compared to control groups. (Fig. -1b, 2b, 2ind

The diameter of seminiferous tubules was foundedgsignificantly decreased (p<0.05) in both expentak
groups | and Il as compared to control. Significdifterences (p<0.05) were also observed when dtitex
spaces were measured between control and expeahgeatps | and Il (Table -1).

The changes in the cellular proliferation of gonééstes) were also affected in experimental grougsd I1.
The diameter of primary spermatocytes and spersatgte observed both in control and experimenialigs
and were found significantly decreased in expertaiegroups (Table-2).

DISCUSSION

Methotrexate is a well-known anti-cancer agent ukwdthe treatment of malignant and non-malignant
conditions. In recent years, large number of repbas been published on potential gonadal damdigeviiog
drug toxicity by anti-cancer drugs both on celludand molecular aspects during spermatogenesis.dasran
important component of reproductive system, assediavith series of cellular interaction, differetion to
form mature germ cells through process of sperneategjs. Any insult at this stage on gonads may iimpa
fertility. >***>'° Previous study also indicated that low dose of Matects cellular contents, diameter of
seminiferous tubules and interstitial space ofigediring spermatogenesis*However, similar findings were
also noticed in the present study that the diameteseminiferous tubules, primary spermatocytes and
spermatids decreased with increase in dose of Mdetd antimitoic activity of the drug, resultingsificant
decrease (p<0.05) in the diameter of seminiferabsles followed by significant increase of interatispace
(Fig. 1b). The diameter of leydig cells in the gmet study did not reveal any alteration after MTX
administration with respect to controls. This cob&ldue to either increasing age for heterogenpopslation

of leydig cells in the test&swhich made non-significant results through charigesiorphological form from
round to oval in shape was observed (Fig. 2b).

In the present study, the size of cellular conteftseminiferous tubules altered significantly timaday be
because primary spermatocytes and spermatids tailezplicate DNA due to inhibition of an essengakyme
dihydrofolate reductase required for normal DNA thgsis:® Therefore, it can be concluded that these
gualitative and quantitative changes in male gomady alter the reproductive performance of animélspt
reversible in nature. However, further study isuiseg at ultra-structural and molecular level tglexe the
mechanism of action of Methotrexate.
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Table-1: Diameter of seminiferous tubules and interstisphce in both control and experimental
groups.

Diameter of seminiferous Interstitial space

Groups tubules (um)
(meantSD) (um)(meanzSD)
Control 319.5+9.19 31.39£3.29
Expt (Group I) 309.28+10.71* 40.09 + 4.91*
Expt (Group II) 295.7+£9.67* 51.93 £ 0.31*

*P<0.05, Group I: 2g/day, Group II: 5Qug/day, Expt: Experimental

Table-2: Diameter of primary spermatocytes, spermatidslaydig cells in control and experimental
groups.

Primary . .
Spermatids@m) | Leydig cells@am)
Groups spermatocytesfim)
(mean+SD) (meanzSD) (meanzSD)
Control 8.24+0.30 5.17+0.25 4.81+0.75
Expt (Group I) 7.08+0.90* 4.67+0.37* 5.85+0.33
Expt (Group II) 6.34+0.34* 3.32+0.02* 4.85+0.33

*P<0.05, Group I: 2g/day, Group II: 5Qug/day, Expt: Experimental




Fig.1la. Photomcirograph of testes of albino rat (controbup) showing normal structure of
seminiferous tubules. (DST- Diameter of Seminifertubules, I1S- Interstitial space) (H and E X 100).

Fig. 1b. Photomicrograph of testes of albino rat (experirakegitoup) showing decrease in diameter of
seminiferous tubules (DST) and increase of intgémbtispace (IS) and distortion of basement
membrane ( i




Fig. 2a.Photomcirograph of testes of albino rat (controlup) showing normal structure of Leydig
cells (LSC). (H & E X 400)

Fig. 2b. Photomcirograph of testes of albino rat (experitakegroup) showing the heterogeneous
population of Leydig cells with alterations (ALS@)morphological features. (H & E X 400)

Fig. 3a. Photomcirograph of testes of albino rat (controbup) showing normal stage of
spermatogenesis with clear visibility of spermatago(S) primary spermatocytes (S1), and
spermatids (S3) with spermatozoa (S4). (H & E X)400

Fig. 3b. Photomcirograph of testes of albino rat (experitakemroup) showing heterogeneous
population of spermatogenesis and clear visibditioss of spermatids in the lumerof seminiferous
tubules. (H & E X 400)



