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INTRODUCTION




Spermstogenesis is a biclogical process involving a
nunber of complex, diverse and sequential steps leading to the
differentiation of a highly specialized cell, the spermatozoa.
It consists of two major processesj spermatocytogsnesis which
lsads to the formation of haploid spermatids from the gonocytes
through a serise of mitotic and two meiotic divisjions, avd
speraiogenssis which involves the metamorphosis of the sperma-
tids into the spepmatozca. The sparmatozoa are then relsasad
into the lumen of the ssainiferous tubules and trensported. Due
to the periodic refewal of the germinal epithelicl cells, the
evelution of the sparmatogenic series has often been tormed as
spegmatogenic cycla. The duration of this cycle is 74 days in
man, 60 day® in bull, 49 days in ram and 14 days in rats.

Speopmgtogenesis is controlled by a number of factors,
Multiplication and growth of gonocytes eccuring prenatally,
during firet few days after birth, formation of prespermatogenia
and spermatids are known to be controlled by testosterone. FSH
and LN pregulate spemmatogenssis indirectly.

Since the discovery of prostaglendins in human semen,
much work has been done to slucidate their role in female repro-
duction. In male reproduction, however, little work has been
done. Prostaglandins are known to be present in almest all, if
not all, body cells. Excess prostaglendin production in body



croates symptoms such as headache, baody ache, inflammation,
vomiting,etec. These symptoms subside on administration of
snalgesic and gntipyretic drugs such a8 aspirin and indomethe~-
=gcin. Peghaps they act through inhibition of prestaglandin
synthesis and have thus gntogonistic effects.

Recently it has been reported that genss coding for some
testicular enzymes are axpressed or suppressed at a specific
stage in spermatogenssis and thus may serve as biological markers
of the various stages of spermatogenesis. A chenge in activity
of thess enzymes produced by a treatment may reflect upon the
spepmatogenasis. Thus using some of the testicular enzymes as
'mazkers' the effect of prostaglendin '2«( on spermatogenssis in
rats has boen sought for in this investigation. To achieve this
goal, two approaches have been tried, namely, administration of
exogencus ’G'I X and by depriving the animals of the endogenous
prostaglendine by administration of aspirin and indomethecin.
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2. BREVIEM OF LITERATIRE

2.1 SPERMATOGENESIS

The complex process of spermatogenesis results in the
production of spepmatozoa, The sarliest cheservations were defin-
ing .lf certain qualitative marphological paremeters relating to
_the development of tha germinal epitheliium. Several sethode
have been ysed for studying the cell kinetics of sparmatogenssis.
Lantitative histological techniques of Leblond and Clerment (1)
were based on the devaelopment of the acrosomic system of the
spermat ids gnd affilisted tranasitions. Those of Roassn-Runge and
Gissel (2) and Ortavant (3) were based on the morphological
changes of the germ nuclei.

Cell differentiation during epepmatogenssis in rats has
been analysed in terms of formation of specific 'marker' snzymes.
Many of these enzymes and their variations during spermatogenssis
have been reviewed (4-8).

The activity of hyaluronidase during the hormone dependent
cell differentiation of ths germinal epithelium in rate testis
has besen studied (7). The sctivity was undetectable until 33 to
34 day® of age, at vhich time it sppeare and subsequently increasse
400-fold. This rapid incresse is correlated with =:.xceome
formation in the newly formed spermatids,

The activity of A «glucuronidese wee detectatle only in
Sertoll snd spermgtogonia (8)e The apecific activity of this
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enzyme wa® high in the immature rat, and decreasad markedly with
the development of spermatocytes.

Acid phosphatase was detectable in all the gamminal cells
(8). Ite specific activity increassd with the development of the
spornatocytes snd with the fopmation of the acid phosphatase
containing Golgi and pro-acrosomal structures of the spermatids.
Parvinen gt al.(9) identified two isozymes of acid phosphatsse in
testes, The tubular AP IV showad a high asctivity in stages
corresponding to the final maturation process of the spemmatid.
AP IIl wae svanly active in the different stages. Vanha and
Nikkenen (10) detected four isozymes of acid phosphatase. APl &
Il were of interstitial origin while AP IlI gnd AP IV were of
tubular origin and their activities varied according to the

pattem cbserved by Parvinen gt gl.(9).

The activity of uridine diphosphatase markedly increassd
with the formation of spermatogonia and spermatocytes (upto 26
days of age) and then sharply decreased with the formation of
spermatids (11). It was aleo cbserved that the activity of 5'-
mucleotidase was low at four days, incressed and reached maximum

at the age of 26 days. Thereafter it remained constant (11).

Omnithine decarboxylase activity was firet detectable by
29st day (12). The sctivity incressed ten-fold in both the head
and tall of epididymis prior to their repid growth responses. In
contrast the activity of S-adencsyl methionine decarboxylase
changed very little during development.

Low sotivity of Neacetyle S ~Deglucosaminidass was



observed in testes of rat four days of age (13). It incressed
with the formation of spermatogonia and spermatocytes, became
maximum at 25 days and then decreased rapidly with the fopmation
of spermatid. 4 ~Galactosidase activity wae high on day four
when only Sertoli cells and gonocytes appear prominent in the
ssminifarous tubules,. Uith the appearsnce of spermatogonia and
spermatocytes the activity reduced.

Tracking of the morphological changes of the germ nuclel
has been used a8 a method for studying cell kinetics of spormato-
genesis (2,3). But as the duration of the division is not always
accurately known, this method may not be a true repreasantative of
the kinetics. However, one sctivity of nuclai known to be
associated with spermatogeneeis is the replication of ONA (14). The
rate of synthasis of DNA in somstic cells (Sertali cells included)
is low es compared to that in spermatogonia. In a recent study(1S)
the incorporation of Methymidine in testicular DNA uae used as &
index of spermatogenesias in guinea-pige. The incorporation
increased almost linearly upto sbout 24 hre after intracardiec
injections of M-thymidine. Aftar 24 hys, the incorporation showsd
1ittle change, if any.

2.2 ROSTAGLANDING

The biological sctivity of seminal Pluld anc prostats glend
extracts has been pregognized for meny years. Ven Euler (16,17)
and Galdblatt (18,19) cbasrved the smooth muscle #:imuluting
activity of human seminal fluid. Later on Von Euler (20) firmly
established that the pharmacological effect of the human seminal



fluid was due to a Nnew substance which he named prostaglendin
sssuming it to be secpsted from prostate glend., Bergstrom(21)
confirmed this cbeervation. Clissson (22), howsver, showed
that humen seminal fluid prosteglendines originate from the
sominal vesicles and not from prostate gland. In the following
ysars several prostaglandins (PGs) wers isolated from human
seminal plasma and from sheep vesicular glands and their chemi-

~cal structures, metabolites end nomenclature elucidated (23,24).

Samuelsson (25) identiried chromstographically the

presence of ﬂﬂ:1. mcz. Pﬂ:s. PGF o od PG in human seminal

1 Fau
plasma. In addition to these 19=hydroxy derivatives of the
natural prostaglandine were also detected, the concentration of
which was four times higher than that of PGL, compounds (26).
Carpenter (27) detected PGE

g» PGE,e PGF o PGF,  , PGB, end

FGC’ in rat testes,

Synthesis of prostaglandine from their fatty acid pre-
=gcugpsors is undey the control of prostaglandin synthetase, the
activity of which has been demonstrated in a large number of
organs in addition to testes.

Aspirin, indomethacin and other antipyretic snd asnalgesic
drugs inhibit prestaglandin synthatase., This has been proved
beyond dowbt by a wide variety of experiments in various
tissues both jn yitro snd in yive. Ferriera gt al. (28) per-
«fused dog spleen in Kreb's solution through the splenic artery.
The effluvent of splenic vein was bicassayed for prostaglendins.



Infusion af indomethacin resulted in complote inhibition of
prostaglandin production. Aspirin was lass potent an inhibitor
than indomethacin. Similar inhibition of PG synthesis was also

observed by other workers (23-36).

2.3 PROSTAGLANDINS AND SPERMATOGENESIS

Basad on several investigations it was shown that there is
no correlation between the prostaglandin content of the seminal
fluid and the number and motility of spermatozoa. Addition of
PGE, to sperme did not affect their motility or metabolism (22).
However, the amount of PGE has been correlated with male inferti-
«1lity (37). Semen samples of men in infertile marriages contained
leas prostaglandins as compared with samples from men with
recently proven fertility. The effect of exogenous prostaglandins
on spermatogenesis has been prevealed in recent studies. Pralonged

26396!'20(

affect their fertility (38). The quality of semen, the percen-

daily administration of PGE to male rabbits did not
tage of motile spepmatozoa, the percent of live spermatozoa or
the measurable sperm output were also not affected. GOut the
pattem of radioactive spapm cells in the ejaculates indicated
that l'tBE2 and Pﬂfu( caysed a decrease of 2 days in the interval
from the injection of M-thymidine to the arrival of labelled
spermatozoa. Hafs gt gl.(39) and later on Marshall and Hare(a0)
reported an ingrease in spepm congentpation in semen on treat-
-ment of bulls with PGF”( prior to ejaculation. The seminal
voluma uat, haowever, not affected significently nor was the
initial and post=thaw motility of sperm and acrosomal integrity



before and after freazing.

Several histological, histochemical and ultrastructural
studies have besen conducted in recent years which have pin-
«pointed the steps in spermatogenesis which were affected by
prostaglandine. Inhibition of spermatogenesis and disruption of
seminiferous tubules on prolonged subcutanesous administration of
PGE‘ and mz in rats was reported (41). The epididymis from
both groups contained sperm with decreased motility, immature

germinal cells end spepm separated into hend ond tail segments.

A decrease wae also abserved in weights of testes and
accessory sex glands, blood testosterone levels. These cbeser-
~vations are converse to those observed later on (38,40).

Memon (42,43) and Tierney (44) also confirmed these results, A
decrease in testes and accessory sex glands weights, plasma testo-
sterone levels on bilateral intratesticular injection of PGEC

and I'G!'z G in rats was obtained. PGE. and PGL, decreased

1 2
spemmatogenesis with a decrease in the step 7 spermatids (48).
This inhibition was during the meiotic phase of spermatogenesis
(48). PGF,, wa8 mare potent en inhibitor then PGF. .
«pathological examination revealed increased numbers of

Histo-

exfoliated fimmature germ cells in the seminiferous tubules and

epididymis of PG treated rata. \When compared to mr., and Pﬁ,.

PGE, produced strongest inhibition with PGF » PGC

20 and

1
Nf' < following in decreasing order.

2.4 ASPIRIN, INDOMETHACIN AND SPCRMATOGENESLS

Depriving the testes of their natural prostaglendins by



administration of prostaglandin synthetase inhibitors, aspirin

and indomethacin has also been one of the approaches. The affect

of aspirin on the fertility wes investigated by Cenedella and
Crouthamel (47). Administration of aspirin incressed fertility

in mice initially judged as subfertile. Aspirin produced a
reduction in seminal fluid in adult male rats (48). The consistency
of the seminal fluid was thicker. Aspirin and indomethacin
registered an increagse in spammatogenesis accompanied by an increa-
se in the number of step 7 sparmatid. Teaticuler weight was,
howaver, not affected (45).
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3. ERI ND MET

3.1 BATERIALS

3e1+1 Chemicals
Wyaluronic acid, p=nitrophenyl=  ~D-galactoside, p-
nitpophenyl=Negcetyle £ <O-glucossminide, uridine-S'-diphos-

phate sand adenos ine=5 '-monophosphate which were used as sub-
strates for the assay of hyaluronidese, ,3 =galactosidase, N-
acetyl- /2 «glucosominidase, uridine diphosphatase snd 5'-
nucleotidese, respectively ware obtained from Sigma Chemical
Company, Missouri, U«S.A« p=Nitrophenyl phosphate used as sub-
-atrate for acid phesphatase was from Patel Chest Institute,
New Dglhi. Aspirin and indomethacin used for treatments were
from Sigma Chemical Company, Missouri, UsSeAs, and ncrza(
(tromsthaemine salt) also used for treatment wes a gift from the

UpJjohn Company, U«S«A: Other chemicals used were of analytical
grade.

3.1.2 Aninala

Male albino rats, 57 days-old and weighing betysen 110-
150 gm were obtained from the Institute's Small Animal House.

3.2 METHODS
3¢2+1 Lrastamnts
Male albino rate §7 days~old and weighing betwsen 110-

150 gn were randonly asaigned to S groups. Prier to this the rate

e el A
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hetd besn maintained under uniform conditions for about 15 days
duping which time they wore given coy milk, rat fesd pellsts
ond water gd 1ib.

The treatmant period of 15 days was chosen 8o as to study
their effect on one complete spermatogenic cyele.

Group I consisting of 5 animals received aspirin 300 mg/kg
body wt/rat through gestric intubation once a day. Group 11
(5 rats) received indomsthacin 3 mg/kg body wt/rat through gas-
tric intubstion once a daye The 1II group (S5 rats) served as
control and was normally fed. Group IV (3 rats) wes administered
PGF,  (tromethamine salt) 3 mg/kg body wt/rat intraperitoneally
dissolved in normal saline once a day. The Group V (4 snimals)
sepved a8 control and received normal saline intraperitoneally.

The treatments were carried out for 15 days.

On the 16th day the rats were wighed and sacrificed by

AF LI

N '3
decapitation. 5 gy 8
l* »:\ .- -’.
;f DN 0y O bl
3.2:2 Prapaxatisn af tissue sxtrect TLE P o
z$ e 5

The rats were slsughtered by decapitation cdrhwfo\d 'u
bleed. The tsstes were excised, stripped of the tunica albuginea
and chilled quickly prier to wighings The epididymis was alse
freed from the adipose tissue and weighed.

The chilled testes were then homegenized in ice-cold 0.28M
sucross solution (1310 w/v) containing 0.,2% Triton %=100 in a
glass homegenizer fitted with a power-driven teflon pestle at
. The homogenates was centrifuged at 35,000 repems for 30 min

SRS v ‘ -.'v X
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under refrigerstion in an ultracentrifuge. The supematant was
decanted and used for eniyme sssay end the pellet was used for
sstimation of DNA and RNA,.

3.2.3 Enzyme assay
3e2+3.1 Acid phasphatgse

The preperty to hydralyze p-nitrophenyl phosphate was
uased for the assay of this enzyme. Ths asssay system consiting of
0.8 ml of 5.5 x 90N penitrophenyl phosphate in 0.05 M citrate
buffer (pM 4.8), 0.18 ml of the same buffer and 0,02 ml of the
sanple was incubated at 37°C for 30 min. The resction was termi-
~nated by the sddition of § ml of 24 Ne,COye The intensity of
the celour developed was detarmined in Klett-Symmerson Photo-
eledtzic colorimeter using blue filter. Une enzyme unit wae
defined as the amount wvhich catalyzes the release of 1 umale of
p=nitrophenal in 30 min at 37%,

3e2302. Hyaluranidass

The activity of the enzyme was messured by the rate of
release of free Negcetyl-glucosamine from hyaluronic acid with
@ modificstion of the method of Rhodes gt gl.(49). The assay
system contained (a) 0.20 ml of 2 mg/ml hyaluronic acid in
0.08 M citrate buffer pM 4.5, containing 0.1 ml of 9% NaCl,(b)
010 ml of the same buffer, and (c) 0,10 ml of sample. This
mixture was incubated st 37°C for 30 min. The resction was
terminated by 0,20 ml of 0.16 M potassium tetreborate pH 8.9,
followed by boiling for exactly three min. After coaling the
Neacatyl-glucosamine released was estimated by the method of
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Reissig st g1.(50). 3.0 ml of dimethylamine benzaldshyde
solution (10 gm of dimethylamino benzaldehyde was dissolved in
a mixturs of 37.5 ml glacial acetic ecid end 12,5 ml of 10 N
HC1l, diluted 139 with glacial acetic scid just prior to uss)
wed added and incubsted at 37°C for 20 min. The intensity of
the colour developed was estimated in Klett-Symmerson photo-
=alectric colorimeter using a green filter. Enzyme unit wes
daefined as the amount of enzyme wvhich catalyzes the production
of 1u mole of N-scetyl-glucosasine in 30 min at 37°C,

3¢2.3.3 &'-nucleotidase

The enzyme wa® sssay®d by a modification of the method
of Haung and Keensn (51) in a resction medium consisting of
(8) 1440 ml of 7.5 x 10N AP n 0,08 N Tris-HC1 buffer pH 7.5
containing 3.8 x 107N MGCL,, (b) 0,40 ml of the seme buffer
and (o) 0.20 ml of the ssmple, was incubated st 37°C for 15 min.
with occasional shaking with air as the gas phase. The reaction
was stopped by the addition of an equal volume (2.0 ml) of 104
TCA salution. After centrifugation, inorganic phosphorus
liberated was estimgted in the clear supepnatant by the msthod
of Chen gt al.(52). 0.2 ml of the supernatant was teken. The
volume was made to 2.0 ml with diatilled water. 2.0 ml of
freshly prepared ascorbic scid reagent (mix one voluwe of 6 N
My S0, with 2.8% ammonium molybdats and ane velume of 10%
ascorbic acid solution end mix wall) was added. After capping
with parafile end mixing, the tubes were incubated at 37°C for
one hy. The intensity of the colour was messured in Klett-
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Summerson photosloctric colorimetsr using a red filter. Enzyme
unit was defined as the amount of enzyme which catalyzes the

release of 1 4 male of inorganic phosphorus (P1) tn 15 min at
37°c.

3.243.4. Mepcatyle S ~0D-Glugossminidess

The activity of the enzyme was determined by the modifi-
~cation of the method of Conchis (53). 0.8 ml of 5 x 10" N
solution of p-nitrophenylei-acetyle Z <D-glucosaminide in 0.4M
citrate buffer, pN 4.0 was incubated with 0,20 ml of enzyme
preparation at 37°C for 30 min. 5.0 ml of 0.2 N sedium hydroxide
was added to stop the geaction. The colour developed was read in
a Klett-Summereon photoslectric colepimeter using a blue filter.
Enzyme unit was defined as the amount which catalyzes the release
on/umorp-nummnm:om.cn'c.

3.2.3.8. 2_=Galachonidass

A modification of the method of Lederberg (54) was used
for the assay of ﬂ =galactosidase. The assay system contained
0,80 ml of § x 10" M solution of p-nitrephenyl- 2 D-galactoside
in 0.1 M gitrate buffer, pH 3.5 and 0.20 ml of the enzyme pre-
~paration. The mixture was incubated st 37°C for 30 min. The
resction was temminated by adding 5.0 ml of 0.2 N sodium hydro=
~xide. p-Nitrophencl relessed was measured in Klett-Summersan
photo-slectric colorimeter using blue filter. CEnzyme unit wee
defined as the amount of enzyme which catalyzes tha relesasse of
1 mole of p-nitrophencl in 30 min et 37°C.



3.2.3.6. Uzidine diphoschatase

UDPgse activity was assayed by modification of the method
described by Xuma snd Turkington (11) by the estimation of the
inorganic phosphorus relsased by snzymatic hydrolysis of WP,
The standard assay System containad 0,90 ml of 0,25 mg/ml
solution of UDP in 0,05 M Tris-HCl buffer, pH 7.0 containing 40
u moles of Mlt and 0.10 ml of the sample. The mixture was
incubated at 37°C for 30 min, sfter which tha reaction was termi-
nated by the addition of 0,30 ml of ice-cold 10% TCA, After
cantrifugation, inorganic phosphorus was estimated in the super-
=natent by the method of Chen gt gl.(52) as described earlier
using D.2 ml of the supemnatant. Enzymo unit was defined as the
amount which catalyzes the releasss of { u mole of inergenic pho-
sphorue in 30 min at 37°%.

3+2+3.7. Exgtein Catimation

Protein was eetimated by the method of Lowry gt gl.(sS)
using bovine ssrum albumin a8 standard.

3.2.4. Prepazations of Nucleic acid sxtizact

Nucleic acid extract was prepared according to the method
of Schneider (S6). The pellet cbtained on centrifugation of
testicular homogenate was suspended in 2.0 ml of 0.25 M sucrose
solution. 2.5 ml of cold 10% TCA yas added followed by centpie
«fugation. The pellst was washed once more with 2.5 ml of cold
10% TCA and recovered by centrifugation. It was then washed
tuice with 5.0 ml of 98X ethanol and recovered sach time by



contrifugation. The fingl sediment was suspended in 5.0 ml
of 8% TCA, heated at 90°C for 15 min with cccasional stirring,
cooled to room temperature and centrifuged. Supernatant so

obtained was used for the estimation of DNA gnd RANA,

3+2.4.1 Estimation of ONA

DNA was estimated by the method of Burton (57) by the
diphenylamine gesction. One ml of the extpect, 0.25 ml of 0%
perchloric seid, 1.50 ml of S5 TCA and 2.50 ml of diphenylamine
reagent (1.5 gm of stesm distilled diphenylamine dissalved in
100 ml of redistilled glacial acetic ecid followed by 1.5 ml of
concentrated sulphuric acid and aixing) were mixed and heatsd in
boiling water bath for 10 min. The intensity of celour develaoped
was read in Klstt-Summerson photoslectric colorimeter ueing a

green filter.

3.244.2. Estimation of RNA

RNA was e2timatad by a wodification of the msthod of
Golovenni and Ceriotti (58). To 1.0 ml of the sxtract 2.0 ml
of distilled water and 2.0 ml of ercinal reagent (1 gm of orci-
nnmnaphcx,mdummmon.metmm
mede to 100 ml with conc. HC1) were edded. The mixture wee
mixed wll snd heated in boiling water bath for 10 mine The
colour thu® obtained was messured in Klett-Suymmereon photo-
elsctric calorimeter using red filter.

3.2.5. Eatimakion of Total Nitrogen

The method used wes ae described by Mawk gt al. (89).



To 1.0 ml of homogenate in the Kjeldahl flask 1.0 gm potassium
sulphate, 0.1 gm copper sulphate and 2 ml of concentrated
sulphuric acid were added. The contents were digested for
sufficient time till the yhole mixture became clear. This
digested material was then transferred to a micro-k jeldanl
distillation sssembly. The digestion flask was weshed twice or
thrice to transfer the rest of the digested material. 15.0 ml
of S0% NaOH yas added and the contents boiled. The smmonium
produced was absorbed in 10 ml of 2% boric acid containing
mixed indicator (2 drops). About 40-50 ml of the distillate
was collected end titrated with 0.023 N HC1.
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4. BESULTS AND DISCUSSION

Rats randomly assigned to differant groups and treated
with aspirin, indomethacin end PGF, , (tromethamine salt) for
15 day® were subsequently sscrificed and marker snzymes in the
testes, were studisd. Tiw enzyme assayed were acid phosphatase,
hyaluronidase, S'-nucleotidase, »B =galactosidase, MN-acetyl-
&-D-olucuumtd.n ond UWDPgse. Other parametsrs studied were
DNA, RNA and total nitrogen contents of testes and body weight,

testes wight and weight of the epldidyais.

4.1 BOOY AND SEX ORGAN WEIGHTS

Whole body weights and weights of the testes and epidi-
dymis were recorded. The results cbtained are delineated in
Table 1« The increass in body wsight was cbserved to be less in
case of aspirin and more in indomsthacin and PB'U( treated
rats. Gut this difference in incresse in body weight wae
statistically non-significent. These results are in contre~
=diction to thoss of Tiermey (44) and Daly (60) who cbserved a

decrease in body weight on treatment of adult male rats with

N"a( .

A decrease in testes weight was cbserved in rats
treated with indomethacin and FG'. " " The decresse observed
wa® non-eignificant. Aspirin treated rats showed little
increase in testes weight over those of controle but this
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incresse was also insignificant statistically. These results are
in concordance with thoss of Daly(60), Tierney(44), Criceson :
(41) and Lau (61) in rats and Memon (42,43) in hemsters end rats.
Seksena gt al.(62), however, failed to cbserve any effect of
indomathacin on wight of testes in rats,

The wmight of epididymis of rats treasted with sspirin
and indomsthacin was cbserved to be more then thoss of
mm-.a-a-ummuunrz& s the migt of
spididynis was less than the contrals. These diffsprences,
however, were statistically non-significent. These results

are similer to those peported sarlier (41,42,45,46,61).

4.2 SIWES
.24 A ghosohatase

The sctivity of scic phosphetese 0 the supspnetent of
testiculsr homogensts of coviral s rets trestec with
smirin, Sncomsthacin ew PO7, wss determined, the remdts
of Jhich are show 2» Tatle2. Un toseteert of pete with
Stp.rimg s SnComstharin, the activity of ecic phesptelese
SECTESsed. 'Rl CECTREls wet TOUNC LS Oe sletisticelly S.Pv-
ficet P 01 0 came of spiris e neweignif loen o
case of inSoeethacin, wwress s sigrificew nceeess U 0.8
In the ectiity wes Sseswes o T, tesstes sete. T
ewel of Iyms web, "ewwer, Los 0 Gl retA PWn cumperer LS

the Sets of Nles ow Tusdegtee 0.
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4+2.2. Hyaluzonidase

The results in Table 2 show the activity of hyaluro-
nidase in the rat testes of different groups. Aspirin and
indomethgcin tyeated rate showed a low activity of hyaluro-
«nidase than the controls. The decresse in activity was
statistically non-significent. PGF, « *on the other hend,
caused a significant (P / .01) decresse in the activity.
From this change in activity it appeare that PG!" 4 OWuses a
reduction in the number of mature spermatids and spasrmatozoa
as this enzyme is present in ths acroscmal cap of the develop-
-ing spapmatids end sperms. Indomsthacin treatment has an
inhibitory sffect on hyaluronidsse activity (63) in addition
to the inhibition of prostaglendin synthetase enzyme system.
The decrease in activity of testicular hyaluronidese in indo-
methacin treated rats may be due to this effect. Aspirin, it

appears, also has a similar effect.

4.2.3. ’=Mgleotidass

The results of the effect of the treatments on
activity of 5'-nuclectidase are summarised in Table 2. Both
aspirin snd indomethacin end PGF, decressed the snzyms
activity. The decpreass produced was statistically insignifi.

-cant.

4.2.4. Nepgatyle /3 =D-Glucosaminidess

Agpirin and indomethacin treatments caused an insignie

«ficant reduction in the activity of the enzyme. PGF, ¢t
T

rats showed sn ineignificent incresse in the activity of'the
[ eer\

NP
ANCAT TN



enzyms (Table 2). The pattern of variation of activity of
this snzyme (64) suggested that aspirin end indomethacin
either inhibit spsrmatogenesis at the spermatogonia stage or
they stimulate espermstogenssis as either case would result in
a decregse in the activity of the enzyme. Pﬂfb( appears to
inhibit spermatogenesis by blocking the development of mature
spepmatozoa due to tha fact that the asctivity of the enzyme is
high in the premature stages of spermatogenesis.

4.2.5 B -Galagtosidase

The data in Table 2 show that the activity of [fogale-
ctosidase was low in case of rets treated with sspirin and
indomethacin vhen compared with contraols. The differsnce was
Pound to be non-significent. PGF, trestment registered en
insignificant increase in the sctivity. Howsver, the slight
increasse obaerved suggests that mx o('m decreass Spermato-
genesis as the activity of the enzyme is high in lsmature germ
cells. Aspirin snd indomethacin act in sn antagonistic

savner.

4.2.6 Ugigdine Oiphosohatase

Results in Table 2 indicate that espirin snd indosethe-
cin treatment peduced the activity of Upridine Diphosphetaese
(WPase). Though the decresss was ststistically insignificent,
it appears that both the drugs stisulete spermatogenesis. This
was ovident from the pattemn of varistion of the enzyme sctivity
which was reported (11) to be loy in the gonccytes, incresses
od resches a msximum in Spermatocytes, decrsases in spersatids



Teble 2. Effect of aspirin, indomethacin and PGF,
of magker enzymes in rat testes

2«

on the activity

TREATMENT Acid phosph- MWyaluronidase 5'-Mucleoti~ N-acetyl-®  AGalacto- Uridine-
of rate ntase dacse D-Glucosami~ aidase Diphospha-
dase tase
Specific Activity
Contrel 1.03986 0.22778 1.29474 0.22948 0.0900 1.3479
1) -66364 20.007238 20.309738 20.032816 20.005206 20.1582
0.87666%* 0.29724 1.26194 0.21538 0.07682 1.2086
20.0387 2P .033580 20.145349 .011202 20.00765 20.10913
indomethac in 0.97378 0.2278 1.11288 0.18854 0.07930 1.23%90
20.03092 20.009421 .078947 20006217 40.004113 20.2480
Normal Sal ine 0.96927 0.237% 1.06795 0.20457 0.0813 1.169%0
20.04871 20.01178 20.084754 40.0144%0 +0.002562 £0.1210
1.0847* D.2111% 1.06293 0.20943 0.08463 1.2250
20.08317 40.010822 2 09324 0.024679 40.004465 40.0958

Values are sxpresesd in Mean

£ indicates the stendard deviation of mean

® Significent et P / 0.05
** Significent ot P Z 0.01
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ahd then levels out with the appearance of mature sparms.
"c'z,( treatment increassd the activity of the enzyme sugges-
=ting that the treatment may induce an increase in the number

of spermatics snd apermatocytes with high enzyme activity.

4.3 DNA_

From the results in Table 3 it is evident that DNA
contant in the testea of ra'tl treated with aspirin and indo-
mathacin was significantly low (P / 0.05). PGF, . in contrast
increased the DNA content of the testes though not signifi-
cantly. Tha rate of synthesis of DNA in spermatogonia being
more than in othsp cells (15) a change in the concentration of
ONA in testes is expectad to reflesct on the spepmatogenesis.
From Low DNA concentration in case of aspirin and indomethacin
it may be predicted the number of cells with low DNA content
wore predominent. In PG!'”( treated rats, the increased ONA
suggested an increacse in the number of spepmatogonia, sparmato-
cytes and spermatids,

4.4 RNA

RNA content in the testes of the rats of all groups wes
determined. The data in Teble 3 indicate that all three treat=-
«~ments produced an insignificant increase in RNA gontent of the
tostes. The chearvations for Nl” o treated snimals correlated
with the incressed DNA contents in this group as high RNA gone
centration may be sscondary to high DNA concentration. Howaver,

the increased RNA concentration along with decreased ODWNA



concentrations in case of aspirin end indomethacin treated

groups cawnot be sccounted for in the light of the present
ebservations,

4.5 Tgtal Nitzooen

The chservations in Table 3 indicgte that the total
nitrogen in the testicular homogenats of treated rats was not
significently different from those of the controls. Pﬁfzd
treatment increased the total nitrogen which follows from the
high levels of DNA and RNA, and may be due to increase in the

number of cells with higher DNA, TNA and hence total nitrogen.
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SUMARY AND CONCLUS ION
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8. SUNARY_AND CONCLUSION

1. An attempt was made in this investigation to study the
aeffect of aspirin, indomethacin and PGFz‘(m spermatogenssis in
rats. The parameters studies were body weight, testes weight

and epididymis weight, DNA, RNA gnd total nitrogen contents of
the testes. Some marker enzymes like acid phosphatase, hyaluro-
-nidese, §'-nuclectidese, P =galactosidase, MNeacetyl- /2 <D=
glucoseminidese and uridine diphosphatase of the testes were also

assayed.

2. Increase in body weight during the treatment period was
less in case of treated rats than in the controls. Testes wt.
wa® less in indomethacin snd mfz
more in those treated with aspirin. Indomethacin and aspirin

qtnatd rats, and slightly

increased the weight of epididymis while PGFz o(d-cn.ud the wt.of
epididymis.

3. Aspirin treatment resulted in a decrease in the sctivie-
ties of all the enzymes studied. The decreasse was significant
only in ecid phosphatase activity. Indomethacin also had a simi-
«lar effect on the activity of all the enzymes. Hlf' o treated
rats showed a significent incresse in acid phosphatase, a signi-
«ficant decrease in hyaluronidese end an inaignificant decrease
in 5'-nuclectidese activity. The activity of other enzymes wae

higher than those of control.



4, Fﬂfz « tF@atment pesulted in an incresse in DNA concen=
=tration with a corresponding increase in RNA snd tatal

nitrogen content of the testes. Such a synchrony was not
achisved with sspirin and indomethacin treatments. Beth the
treatments produced a significant decrease in DA, An insigni-
=ficent increagse in RNA gnd total nitrogen in case of aspirin
and an increase in RNA, and a decrease in total nitrogen in case

of indomethacin was observed.
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