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Abstract: Chronic local administration of sodium meclofenamate, a prostaglandin 
synthesis blocking drug, to epididymis of rats via silicone rubber rods (3.5 rnm 
dia. and 10 - 12 mm length) containing 50% drug produced an irreversible suppress- 
sion in fertility. This effect was accompanied by a reduction in libido, ejaculatory 
competence, motil~ty of epididymal sperm and the weights of seminal vesicles and 
coagulatory glands. Furthermore, mild to  moderate necrosis in tunica vaginalis 
and scrota1 sacs was evldent. However, a lower dose (25% rods) failed to  induce 
any significant change in fertility nor did i t  produce any of the above undesirable 
side effects. 

1. Introduction 

Prostaglandins are present in vasa deferentia and epididymides of several 
species 4 1 8  including the rat.7. Although the precise role of prostag- 
landins in epididymal function is unknown, i t  is suggested that they are 
involved in re lation of their spontaneous  contraction^,^ orgasmic 
contraction l 1 9  "and processes of maturation of sperm within it. l4 
It should therefore be possible td alter fertility potential of males by 
prostaglandin synthesis blocking drugs. Indeed, a reduction in fertility 
of male rats has been demonstrated with chronic local application af 
aspirin, a prostaglandin synthesis blocking drug to  epididymis.lS 
However, the antifertility efficacy of aspirin in this study was found 
to be low. The present study was therefore, undertaken t o  investigate 
the effects of a therapeutically more hotent prostaglandin synthesis 
blocking drug, sodium meclofenamate when administered locally t o  
epididymis of rats. Sodium meclofenarnate (MeclomenB; N-(2,6- 
dichloro-m-tolyl) anthranilic acid, sodium salt, monohydrate; Warner- 
Lambert Co., U.S.A.) is the most potent known inhibitor of prostag- 
landin synthesis in synthetase systems of mammalian origin.9 
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2. Experimental 

2.1 Animals 

Healthy aduIt Iaboratory bred mixed strain rats of proven fertility (males 
weighing 275 - 300g and females weighing 200 - 2258) were used. They 
were housed in a well ventilated animal house at a temperature of 28 - 30°C 
with a natural photoperiod (approximately 12h. light and 12h. dark daily). 
All rats had free access to food (rat pellets, Moosajees Ltd., and green leaves) 
and tap water. 

2.2 Construction of sustained-release drug delivery system 

Silastic formulatons containing 25% and 50% sodium meclofenamate were 
prepared in the form of rods (3.5mm, dia. and 10 - 12mm, length) by 
mixing known weights of powdered sodium meclofenamate and poly- 
siloxane polymer (silastic 382, Medical Grade Elastomer, Dow Coming 
Corp. Midland, Michigan, U.S.A.) in a pestle and mortar, followed by the 
addition of the curing agent (stannous octoate). The resulting homogeneous 
mixture was expressed from a 5 ml disposable syringe into polythene tubing 
and allowed to set. Control rods consisting entirely of silastic were also 
prepared. 

2.3 Insertion of rods to epididymis . , 

Insertion of rods was made under mild ether anaesthesia using aseptic 
precautions. A rod containing 50% sodium meclofenamate (13 rats), or 25% 
sodium meclofenamate (6 rats) or a drug-free rod (10 rats) was placed 
adjacent to each epididymis via an incision made in the scrota1 sac and in the 
tunica vaginalis of each side as described in detail elsewhere.16 The day of 
insertion of rod was designated as day 0. 

2.4 Assessment of fertility 

Libido, ejaculatory competence and fertility of the operated animals were 
tested on day 3 and 7 and then approximately at weekly intervals for 2 
months by pairing each male overnight with a pro-oestrous female, which 
had had a regular 4 day vaginal cycle. Insemination was confirmed by the 
presence of spermatazoa in the oestrous vaginal smear on the following 
morning (between 7.00 and 8.00 a.m.). If spermatazoa were present their 
numbers in the vagina were estimated. In the absence of spermatozoa daily 
vaginal smearing of the females was continued to check pregnancy or 
pseudopregnancy. At 8 - 10 days post coitum, the females were lapa&to- 
mized and the number of embryos present in each uterine horn was counted. 



Sodium Meclo fenamate on  Male Fertility 

2.5 Motility of epididymal spermatozoa 

Motility was assessed in a separate series of experiments with 6 rats, each 
of which was fitted with one 50% sodium meclofenamate rod adjacent to 
one epididymis and one drug-free adjacent to contralateral epididymis. 
At day 7, these rats were anesthetized and spermatozoa from a portion of 
the cauda epidid~mis were extracted into saline (NaCI 9g/l) and their 
motility graded on a subjective scale from 0 (immotile) to 5 (greatest motility 
ever observed). In addition, these spermatozoa were examined micro- 
scopically (x 400) for major abnormalities. 

2.6 Reproductive organ weights and pH determinations 

Six rats were fitted with a single 50% sodium meclofenamate rod adjacent to ' 

each epididymis and 6 with a single drug free rod adjacent to each epididy- 
mis. On day 7, the animals were killed, weighed and their testes, epididy- 
midis, vasa deferentia, seminal vesicIes and coagulatory glands were excised, 
defatted, blotted free of any blood and weighed separately on a Mettler 
analytical balance. The weights of these organs are represented as a percent- 
age of body weight. Equal weights of seminal vesicle of the treated and 
the control rats were then homogenized with 10 ml distilled water and pH 
of these were assessed using a Beckman.pH meter. 

2.7 Autopsy 

On day 60, all survivors (26 rats) were sacrificed and their gastrointestinal 
tract and reproductive systems were examined grossly for any abnormalities. 
The 3 rats which died on day 3 were also subjected to an identical 
procedure. 

2.8 Nerve-induced mechanical response of isolated vasa deferentia 

In 6 rats, vasa deferentia were rapidly removed under mild ether anaesthesia 
and carefully cleaned from loose connective tissue and fat. The preparations 
were mounted at 1.0g tension in a 50 ml organ bath maintained at 37 5 1°C 
in a ph siological salt solution of the following composition (rnM/l). ~ a + ,  2' 143; K , 5.8; ~ a + + ,  2.6; M ~ + + ,  1.2; C1-, 128; H2P04-, 1.2; HC03-, 25: 
SO4--, 1.2 and glucose 11.1. The solution in the organ bath was conti- 
nuously bubbled with 5% C 0 2  in 02. Contractions were elicited by trans- 
mural stimulation through platinum rlng electrodes using SRI stimulator for 
5 sec at a frequency of 5HZ with impulses of 0.5m. sec duration and 90V 
and recorded ismoterically on a Eioscience pen recorder. Sodium meclo- 
fenamate was then added cumulatively, increasing the concentration every 
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15 min. and response to electrical stimulation was recorded a t  each dose 
studied (2, 10, 20, 50 or 100 g/ml). Contractile response in the presence 
of drug were expressed as a percentage reduction of the organs response to  
transmural stimulation prior to  drug addition. 

2.9 Release rate from 50% sodium meclofenamate rods 

A single weighed 50% sodium meclofenamate rod was fitted adjacent to  each 
epididymis of G rats. These rods were removed on day 8 and dried at 60°C 
until a constant weight was reached. The quantity of drug released during 
this period was estimated by substracting the final weight from the initial 
weight. The release rate was then computed assuming a constant release 
profile from the rod. However, this is, a t  best, an approximate estimation. 

3. Results 

During the study, 3 rats fitted with 50% sodium meclofenamate rods died; 
the first on day 2 and the others on day 3. The cause of death appears t o  be 
drug-related as autopsy revealed lesions representing gastrointestinal 
intolerance and peritonitis. These 3 rats were excluded from the present 
study. The general appearance of the majority of the remaining animals 
was normal as was evident by their behavioural responses and undiminished 
food and water intake. However, 6 rats fitted with 50% sodium meclofena- 
mate rods developed, between day 20 - 35, mild to  moderate bilateral 
necrosis in the areas of tunica vaginalis and scrota1 sacs adjacent to the 
site of implantation of the rod. 

3.1 Assessment of fertility 

The 50% sodium meclofenarnate rods caused a marked impairment of libido 
as was indicated by complete absence of spermatozoa in vaginal smears and 
by the absence of the pseudopregnant state of the females paired with 
treated males ; 19 out of 58 pairings did not  result in successful mating. 
In contrast, in 25% sodium meclofenamate and control groups successful 
mating took place in 26 out of 30 and 87 out of 88 pairings respectively. 
Furthermore, at successful matings, the vaginal sperm counts of 50% sodium 
meclofenamate group was less than 0.1 million, while that of 25% sodium 
meclofenamate and control groups exceeded 5 million. 

The fertility of the 25% sodium meclofenamate and control groups was 
unimpaired throughout the study as indicated by the normal complement 
of embryos (6 - 11) in the females with which they were paired. On the 
other hand, in 50% sodium meclofenamate group, fertility was reduced in 
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all animalsf no embryos were detected in 19 pairings while low numbers 
(3  - 7) were observed at 21 pairings. The fertility was restored to normal 
level only in one animal in this treatment group. These data are summarized 
by calculating at each time interval, the fertility index, where fertility 
index = total number of embryosJnumber of successf~~l matings at that time 
interval. The summary Table 1 shows that there is a significant reduction 
in the fertility index of animals treated with 50% sodium meclofenamate 
(Mann-Whitney test, P< 0.05). 

3.2 Motility of epididymal spermatozoa 

The average motility score of sperm on the treated side was 2.50 f 0.22 
(mean f s.e.m.) and that on the control side was 4.67 + 0.21. This diffcr- 
ence was statistically significant (P<0.05, Mann-Whitney test). Further, there 
were no major morphological abnormalities in spermatozoa of the treated 
side. 

3.3 Reproductive organ weights and pH measurelrleiits 

The average weights of testes, epididymidis, vasa deferentia, seminal vesicles 
and coagulatory glands and pH of seminal vesicular homogenate of 50% 
sodium medofenamate treated rats were 1157 * 33mg, 450 + 33mg, 99 + 
08mg, 229 + 34mg and 33 * 04 mg and 6.37 * 0.04 respectively. In the 
control rats, corresponding values were 1089 + 40mg, 420 + 20mg, 83 * 
07mg, 394 2 32mg and 93 2 27mg and 6.4 5 0.09. A significant reduction 
in the weights of seminal vesicles (P<0.02) and coagulatory glands (P<0.05) 
was evident with Student unpaired t-test. 

3.4 Autopsy 

The 3 rats that died during tlrug treatment (50%) rods) hat1 gastric and 
intestinal lesions. Ulceration of tract as n side effect has been 
reported in rats follo~ving chronic oral administration of sodium meclo- 
fenamate in high doses?' The cauda epididymidis of rats with 50% sodium 
meclofenamatc rotls ivere (listended ant1 5 animals had (leveloped bilateral 
spermatic granulomas. 'l'hc vasa dcfcrentia, on the other hand, were devoid 
of any sperm granulomas. 111 contrast, the abtlominal viscera and reproduc- 
tive organs of 25% sotlium mcclol'cnamatc ancl co17troI group appcarccl 
normal and no granulomas were observed in the epididymidis an;i"'vasa 
deferentia. Furthermore, the silastic rods in all rats 'remained actjaccnt to 
epididymidis without much Idisplacement from their original positions. 
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3.5 Nerve-induced mechanical response of isolated vasa deferentia 

The vasa deferentia responded to nerve stimulation by eliciting an initial 
rapid 'twitch' (amplitude, 3.4 f 0.25g) and secondary sustained contraction 
(amplitude, 1.23 + 0.1 5g) as reported by other  worker^.^. l8 As shown 
in Table 2 sodium meclofenamate significantly depressed both components 
of the response, from above 10 /J g/ml (P<0.05, paired t-test). 

Table 2 :  Effect of sodium meclofenamate on  t h e  isometric longitudinal response to 
nerve stimulation. Responses are expressed as a percentage reduction of 
pre-drug control mean f s.e.m. (N = 10 - 12) 

Response ( % reduction ) 

Concentratloll of 

drug (pglrnl) 
Twitch Secpndary 

3.6 Release rate from 50% sodium ineclofenamate rods 

The average rate of release of drug per day from 50% sodium meclofenamate 
rods was 8.4 2 O.6mg. 

4. Discussion 

The results o f  the present study show that chronic insertion of silastic rods 
containing 50% sodium ~neclofcnamate rods adjacent to  epididymis of rats 
caused a reduction in fertility and libido. Both these effects were permanent 
throughout the period o f  study. A lowcr dose of drug (25% rods), neither 
suppressed fel-tilit). nor lihitlo. In contrast, aspirin when applied locally to  
epididymis of rats has been shown to reduce fertility with no concomitant 
reduction in lihitlo.15 

Several factors ma!- have contributc(l for the antifertility e'ffect 
ohservcd in thc study, hut the protluction oligospermic ejaculates is probably 
the principal factor. :It the initial phase (up to about 21 days) of  the study, 
such an effcct could ha\.e rcsultcd from an impairment of ejaculation, which 
is consistent with thc  observation that sotlium meclofenamate reduced 
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considerably nerve-induced contractions of isolated vasa deferentia. More- 
over, in therapeutic doses, naparoxen, another prostaglandin synthesis 
blocking drug has been reported to  cause impairment of ejaculation in 
men.19 In view of the present method of administration and high release 
rate of drug (approximately Smglday) injury or physiological changes in 
the nerves and smooth muscle of the epididymis may occur. This too may 
have contributed, to the production of oligospermic ejaculates as distur- 
bances in ejaculatory phenomenon is reported with injury or alteration of 
the nerves and muscles supplying the ejaculatory system.'9 Infertility at 
subsequent stages could have resulted from an impairment in spermato- 
genesis or due to blockage of sperm transport from mechanical occlusions 
in the epididymal tubules by the sperm granulomas which were evident in 
majority of the animals treated with 50% sodium meclofenamate. The 
former mechanism is unlikely as prostaglandin synthesis inhibitors promote 
spermatogenesis1 and prostaglandins suppress spermatogenesis.' The lack of 
restoration of fertility in treated males (50% rods) can be attributed to 
sperm g~anulomas in cauda epididymis, as it is known that sperm granulo- 
mas impair fertility perma~~ent~y.3 There is no conclusive evidence about 
the mechanism/s responsible for the reduction in libido observed in the 
study, but it is likely to be due to a reduction in androgen output from 
testes since a significant depression in wet weights of seminal vesicles and 
coagulatory glands was observed. Male libido l3 and structural and functional 
integrity of sexual accessory glands are androgen-dependent. '+ l3  At later 
stages of study (after day 20) in particular, physical trauma arising from 
drug-induced lesions in the tunica vaginalis and in scrotal sacs may have been 
partly responsible for the suppression in libido as it is known that discomfort 
at site of sperm granulomas occur during sexual excitement of ejaculation1 
and that stress, physical or mental, decline sexual drive in men.6 In addition, 
it is likely that impairment of sperm motility together with a change in 
biochemistry of semen and fertilizing potential of sperm may have played 
a substiantial role in inducing the observed antifertility effects. Alteration 
i6 sernen-biochemistry and fertilizing capacity of ejaculated sperm but not 
in sperm numbers or sperm motility has been suggested as possible 
mechanism for antifertility recorded with local application of aspirin to 
epididyAis.15 

In conclusion, this study provides confirmation that prostaglandin 
synthesis inhibiting drugs reduce fertility of male rats when administered 
locally to epididymis, previously shown with aspirin.'' Further, although 
aspirin and sodium meclofenamate are both prostaglandin synthesis inhibi- 
tors bringing about antifertility effects in male rats, it becomes evident 
that they operate via different mechanisms. 
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