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EFFECT OF CHRONIC LOCAL ADMINISTRATION OF NORETHISTERONE
ENANTHATE ON THE TESTES OF ADULT RAT

UMESH K. SRIVASTAVA AND BRAJESH MALAVIYA

Division of Endocrinology,
. Central Drug Research Institute. Lucknow-226 001

Summary: Silastic implants containing crystalline Norethisterone Enanthate (NE) inserted into
the epididymal fat-pads unilaterally were found to bring about a drastic reduction (P< 0.01) in the size
and weight of the testis six weeks after implant insertion on the side bearing the progestin implant.
The ipsilateral (treated side) testis, caput and cauda epididymis and the vas deferens showed either
a complete absence of spermatozoa or occasional few immotile and decapitated sperms. In contrast.
the smears obtained from the contralateral testis and the corresponding epididymal segments and the
vas showed a population of entirely normal and motile spermatozoa. There was apparently no effect
on the epididymis as the ipsilateral epididymis was almost similar (weight-wise) to that of the contra-
lateral side. The results suggested an apparently local effect of NE implants inserted into the epididy-
mal fat pads. The feasibility of the approach for long-term fertility regulation in males is discussed.
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INTRODUCTION

Unlike ovulation which is a cyclic reproductive phenomenon spermatogenesis is an arry-
thmic process extending over about 42-72±2 days in different mammalian species. For any
hormonal method employed for the regulation of male fertility, it. thus, becomes necessary
to sustain the effect over periods extending beyond the time required for the completion of
atleast one spermatogenic cycle before one could expect the manifestation of the antifertility
effects of the method. With that pre-requisite fully realized, a variety of synthetic steroidal
compounds administered orally, parenterally, and through slow-releasing implants have been
investigated during the last few years (2,8,9,13,18,19,20). Eventhough quite a few of
these proved fairly effective yet their use was found to be associated with a decrease in
libido, one of the most important limiting factors in the development of an acceptable male
contraceptive.

Since epididymis is critically involved in sperm maturation and the fact that the
spermatozoal sojourn in the epididymis during their transit to the cauda epididymis for storage
is of a relatively longer duration, efforts have been mainly directed at this organ as being
perhaps, the most suitable locus for interrupting the sequelae of male reproductive functions.
Further, its delicate physiological equilibrium with the testicular androgen biosynthesis on
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the one hand and the peripheral levels of circulating androgens. testosterone and dihv-
drotestosterone on the other. wi th a relatively higher threshold req uirement for the two
androgens (2) besides its own steroidogesis potentia I (3.6.7.10.11.12) renders the epididymis
as perhaps the most vulnerable locus for interruption of male reproductive functional
coordination. It was. thus. conceivable that even slightest alteration in the biosynthetic
equilibrium of the epididymis induced via a locally administered sustained-delivery steroidal

.preparation might produce the desired antifertility effects.

The present studies were undertaken to test the above hypothesis and for the pur-

pose. effects of norethisterone enanthate chronically released from silastic capsules inserted in
close proximity of the caput epididymis were investigated with a view to evaluate the
feasibility and potential of such an approach for the long-term regulation of male fertility.

MATERIALS AND METHODS

Norethisterone Enanthate (NE) was prepared and purified in our own laboratories from
Norethisterone (Schering AG. Berlin) by the standard methods. Crystalline NE was filled
in 8-13 mm segments of the Silastic tubing no. 602-265 and 602-360 (Dow Corning
Corporation. Michigan). The capsuies were prepared as per the procedure already described
elsewhere (21). The implants were dried down to constant weight betore insertion and at
removal. for calculating the 'average daily rate of release of the progestin'.

Colony-bred adult albino male rats (body weight 180-250 g) and with good collec-
tive fertility record were used for the study. The right testis along with the epididymal fat-
pad was delivered into a wound made by a midventral supra-pubic incision under light
ether anaesthesia. A single implant was inserted into the epididymal fat-pad through
a small nick with the help of a thin-Walled trocar and canula between the caput epididymis
and the anterior end of the testis (Fig. 1). The implant was secured in place with the help
of a short length nylon monofilament sutured through the fat. Complete asepsis was
maintained as far as possible and the implants were dipped in 1% Cetavelon prior to insertion.
The epididymal fat-pad of the contralateral side (Sham operated self-control) was similarly
inserted with an empty silastic capasule (Gr.I). After 6 and 9 weeks of treatment (Gr. 11 &
Gr. III respectively). the animals were killed by cervical dislocation and at autopsy the testis.
epididymis and the vas deferens of the treated (Ipsilateral) and control (contralateral) sides
were quickly removed. The two epididymes were quickly weighed and immediately divided
into three segments viz .. caput. cauda and the corpus and the smears from each of the
three epididymal segments. and the vas from the two sides were immediately examined under
microscope for the relative quantity and quality of the sperm population. The weights
of the testes were recorded, and the two testes were fixed in Bouin's fluid. Paraffin sections
(5 fL) were stained with haematoxylin and eosin for histological studies.
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RESULTS

Local Effects of Norethisterone Enanthate in Male 51

Extended treatment with Norethisterone enanthate released in chronic micro-doses
locally at an average daily rate of 25-44 p.g brought about drastic changes in the size:
weightand gametogenicfunction ofthe ipsilateral testis of adult rat. As is evident from the
resultsinTablel.whilethe treatment induced a significant reduction (P<0.01) intheweight

SUTURE THROU- .
FAT

IMPLANT

CAPUT EPIDIDYMIS

OIOYMAL
FAT-PAD

CAUDA
EPIDIDYMIS

Fig. 1: Line diagram showing the position of implant in situ.

TABLE I·: Effect of 'epididymal' Norethisterone Enanthate implants
on the weights of testis and epididymis of rats.

Group Treatment Dose ofNE* No. of Weight of testis (g) Weight of epididymis (g) _
(!J.g/24 hr) animals

Control Treated Control Treated
side side side side

Gr. I Control (5) 1 . 786±0. 235 1.762±0.185 0.49±001 0.47±0.02

Gr. II Treatment 24.4-25.2 (5) 1.756±0.245 0.641±0070 0.47±0.01 0.47±0.02
6 weeks

Gr. III 9 weeks 17.5-44.08 (5) 1.817±0.142 0.717±0.081 0.43±0.02 0.45±0.03

"Averaqe daily' rate of release of NE as computed at the termination of the experiment.
Number of animals in parentheses.
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of the testis on the side bearing the NE implant. the testis on the contralateral side remained
unaffected after six weeks of treatment (Gr. 11). Continuation of the treatment for another 3
weeks did not produce any further decrease in the weight of the ipsilateral testis (Gr. Ill).
Similarly no significant differences were found between ipsi- and contralateral epididymis.

With reqard sto the germinal functon of the testis, extended treatment with locally
administered NE implants apparently exerted a selective local effect as indicated by the
complete absence of spermatozoal cells in the smears taken from the ipsilateral testis
and the entirely normal spermatozoal populat.on in the smears of the contralateral testis.
Further, the smears obtained from the ipsilateral caput- and cauda segments of the
epididymis and the vas showed either a complete absence of spermatozoa or the presence
of occasional dead, irnmotile. agglutinated and/or decapitated spermatozoa. In contrast.
the smears taken frorn the corresponding epididymal semgments ar.d the vas deferens of
the contralateral side showed completely normal population of motile soermatozoa.

c

Fig. 2a TreatedTestis: Note the highly shrunken and desquamated seminiferous tubules devoid
of spermatogenic cell populations except the occassional presence of spermatogonia in
some tubules and spermatogenesis still on in isolated tubules. The interstitium is relatively
large and loose containing Leydig cells which appear to be normal. HE (X 80).
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Histologically the testis on the side bearing empty implants showed normal semi-
niferous tubules. All elements of the germinal series could be identified and for most part
werepresent abundantly. Leydig cells t~ were normal (Fig. 2b). However. the treated-side
testisshowed marked decrease in size of seminiferous tubules. which. perhaps. accounted for
thegrossdecreaseintesticularweight. Therewasmarked vacuolization inthe chief germinal
elements and the absence of secondary sperrnatocvtes. spermatids and spermatozoa. In
occasional tubules (Fig. 2.a) spermatogenesis seemed to have continued unabated and
spermatozoa could be identified.

Fig. 2b Control Testis: Normal-sized seminiferous tubules showing spermatogenesis through
various stages of differentiation. from spermatogonia to spermatozoa. Interstitial spaces
are compact with normal population of Leydig cells. HE (X 80).

DISCUSSION

The results of the present study indicate that sustained local administration of
Norethisterone enanthate could provide effective long-term regulation of male fertility with
perhaps no consistent adverse effect on the libido. The normal production of spermatozoa
by the contra latera I (control) testis in contrast to the absence of the spermatozoa in the testis
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on the side bearing the NE implant and the fact that there was no inhibitory effect of th
treatment on the weight of the contralateral testis as observed in these studies. would ernpri
cally support a selective local action of NE. A systemic effect mediated via the hvpothalamo-
hypophysial axis. on the other hand. would have been reflected by an alteration in the size
and weight of the testes on both the sides. Further. the accessory sex organs. notably the
epididymis (Table I) were also found ponderally normal in weight and on gross visual exa-
minations.

')1

S

There was a drastic reduction in the weight of the ipsilateral testis six weeks after
the i-iitiation of the treatment and continuation of the teatrnent for another 3 weeks did
not produce any further reduction in the testicular weight suggesting that 6 weeks were.
perhaps. sufficient to suppress the entire spermatogenic cell cycle altogether. The presence
of few dead decapitated and occasionally agglutinated spermatozoa in the ipsilateral epidi-
dymal segments. In contrast to normal motile sperms in the contralateral epididymis. also
suggest a selective local damaging effect of NEon the spermatozoa already present in the
epdidymis. Although the mechanisms underlying the relativelv high antispermatogenic and
anti-spermatozoal effects of NE as observed in the present study are not quite clear yet a
direct effect of NE on the functional integrity of the epioidymis rendering the epididymal
spermatozoa if and when present immotile and dead appears quite likely. It is possible that
the metabolic equilibrium of the epididymis including its steroidogenic activity may be
impaired due to an altered precursor bioavailabilitv (5) under the influence of NE finding
its way into the epididymis. The occurrence of dead spermatozoa in the ductus deferens
could also be due to the possibility of NE binding to the epididymal spermatozoa thereby
affecting the sperm metabolism directly (1.4.14.15.16.17).

The results of the present study suggest that Norethisterone enanthate released in
chronic local microdoses through silastic implants administered into the epididymal fat-pads
could be of great potential in the long-term regulation of male fertility.

ACKNOWLEDGEMENTS

Thestudiesweresupportedbygrantsfrollthe Ministryof Health and Family Welfare.
Government of India. Theauthorsarethankfultothe Director. Dr. Nitya Nand for his interest
in the study and for providinq the required facilities.

REFERENCES

1. Boettcher. B. and O.J. Kay. Agglutination of spermatozoa by human sera with added steroids. Andrologle ..
5 : 265-271. 1973.

2. de-Krester. O.M. The Regulation of Male Fertility: the state of the art and future possibilities. Contraception
9 : 561-600. 1974.

Ojscland. 0.. v. HanssOn and H
ot 3H_testosterone In VIVO. St
[[lcsson. R.J .. J.C. Cornette an
56 : 424·432. 1907.

O Wand DW HamiltoFawcett. . . .
b the mammalian eploldymls a
a~d E. Hortsmann. p. 119-163
Franke!. A.I. and K.B. Eik-N€s.
627. 1968.
Franke!. A.I. and K.B. Eik-Nes.
1970.

k J Control of spermatcg
Fric.· . 91-206. 1973-
ceptlon. 8 . 1
Frick. J .. G. Bartsch and H. Mar
. J Reprod. Fenil. 5In man. .

na R.E. and J.D. Wilson.
G tov 3' one (dihydrotestoster
sta ne· -
1969. F
Hamilton. OW. and D.W. a
dymis and vas deferens. Pr
Hamilton. OW. Steroid fun
Helier. C.G.. W.M. Laidlaw.
ductive processes of human

H a.v and B. Boettcheryne. .'
163-174. 1977.

H a.v. and serrv Boett
yne. 5'1 30 .puon. Fertif. tern; •

H e R V R.N. Murdoch a16 yn.·· d. of steroid hormones an sy
17 Kessuru. r.. P. Comacho-O

. ration in human cervical
MausS. J. and G. Borsch.

18. ContraceptIOn. 10 : 281-
Rivarola. MA. A.M. Cama

19. vera) on testicular tuncu

Skoglund. R.D. and CA
20. rcversihle male contracep

21. Srivastava. U.K. SJha~;
for women. lnd. .



January-ivJaich 1980
Ind. J. Phvsio! Pharrnac.

re :vas no inhibitory effect of the
ed In these studies, would empiri-
ect mediated via the hypothalamo-
lected by an alteration in the size
ccessory sex organs, notably the
weight and on gross visual exa-

e ipsilateral testis six weeks after
'eatment for another 3 weeks did

suggesting that 6 weeks were
" cycle altogether. The presenc~
rmatozoa in the ipsilateral epidi-

the contralateral epididymis, also
rmatozoaalready present in the
vely high anti spermatogenic and

study are not quite clear yet a
dymis rendering the epididymal
quite likely. It is possible that
steroidogenic activity may be
er the influence of NE finding
atozoa in the ductus deferens

epididymal spermatozoa thereby

histeroneenanthate released in
ed into the epididymal fat-pads
male fertility.

f Health and Family Welfare,
Or.Nitya Nand for his interest

ra with added steroids. Andrologle"

and future possibilities. Contraception

Local Effects of Norethisterone Enanthate in Male 55

3. Djseland. 0 .. V. Hansson and H.N. :~augen. Androgen metabolism by rat epididymis. L: Metabolic conversion
ot 3H-testosterone In VIVO. Steroids, 21 : 773-783. 1973.

4. Fncsson. R.J., J.C. Cornette and D.A. Buthala. Binding of sex steriods to rabbit sperm. Acta Endocrinot.,
56 : 424-432. 19b7.

5. Fawcett. D.W. and D.W. Hamilton. Electron and microscopical and biochemical evidence for steroid biosynthesis
by the mammalian epididymis and vas deferens. In: Morphological Aspects of Andrology. eds. A.F. Holstein
and E. Hortsmann. p. 119-163. Berlin: Grosse Verlag. 1970.

6. Frankel, AI. and K.B. Eik-Nes. Steroidogenesis in vitro of the epididymis of the rabbit. Fed. Proc.. 27 : 624-
627. 1968.

7. Frankel. AI. and K.B. Eik-Nes. Metabolism of steroids in the rabbit epididymis. Endocrinology, 87: 646-652,
1970.

B, Frick, J. Control of spermatogenesis in man by combined administration of progestin and androgen. Contra-
ceptlon,8 : 191-206, 1973.
Frick, J., G. Bartsch and H. Marberger. Steroida I compounds (I njectable' and Implants) affecting spermatogenesis
in man. J. Reprod. Ferti!. Supp l., 24 : 35-40, 1976.
Gloyna, R.E. and J.D. Wilson. A comparative study of the conversion of testosterone to 17-hydroxy-5-andro-
stene-S-one (dihydrotestosterone) by prostate and epididymis. J. Clin. Endocrinol. Metsb., 29 : 970-977,
1969.

11. Hamilton, D.W. and D.W. Fawcett, In vitro synthesis of cholesterol and testosterone from acetate by rat epidi-
dymis and vas deferens. Proc. Soc. Exp. BioI. Med., 133 : 693-695, 1970.

12. Hamilton. D.w. Steroid function in mammalian epididymis. J. Reprod. Fertil. Suppl., 13 : 80-93. 1971.
13. Helier. C.G.. W.M. Laidlaw. H.T. Harvey and W.O. Nelson. Effects of progestational compounds on the repro-

ductive processes of human male. Ann. N. Y. A cad. Sci., 71 : 649-665, 1958.
14. Hyne, R.V. and B. Boettcher. The selective binding of steroids by human spermatozoa. Contraception, 15 :

163-174, 1977.
15. Hvne. RV. and Barry Boettcher. Binding of steroids to human spermatozoa and its possible role in contrace-

ption. Fertil. Steril., 30 : 322-328. 1978.
16. Hyne. RV .. R.N. Murdoch and B. Boettcher. The metabolism and motility of human spermatozoa in the presence

of steroid hormones and synthetic progestagens. J. Reprod. Fertil.. 53 : 315-322. 1978.
17. Kessuru. E.. P. Comacho-Ortega. G. Laudhan and G. Schopflin. In vitro action of progestogens on sperm mig-

ration in human cervical mucus. Fertil. Sterit., 26 : 57-61, 1975.
18. Mauss. J. and G. Borsch. Investigations on the use of testosterone oenanthate as a male contraceptive agent.

Contraception, 10 : 281-289. 1974.
19. Rivarola. M.A .. AM. Camacho and C.J. Migeon. Effect of treatment with Medroxy-progesterone acetate (Pro-

vera) on testicular function. J. C/in. Endocrino/. Meteb., 28 : 679-684. 1968.
20. Skoglund. R.D. and C.A. Paulsen. Danazol-testosterone Combination - A potentially effective means for

reversible male contraception. A preliminary report. Contraception, 7 : 357-365. 1973.
21. Srivastava. U.K.. Shakuntala Bhatnagar and K.R. Laumas. Development of a new long-acting contraceptive

for women. lnd. J. Physio/. Pharmac., 17 : 283-286. 1973.


