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INTRODUCTION

The objectives behind artificial insemination are 10
improve the genetic make-up of the indigenocus cattle by
using exotic germplasm on a large scale in a short period
for bringing Wnite Revoliution and thereby improving the
economic conditions of the poor and marginal farmers. (ver
a few decades, the frozen semen has largely supplanted
liquid semen ror artiricial insemination of catile, but
‘ the reduced motility exhibited by the spermatozoa alter
ceryostorage and the concomitant loss of fertilizing potential
is a major problem confronting artificial insemination
prograumes by Irozen semen. 3ince semen is deposited in
the genital tract during oestrous which coincides with the
maximal secretion of mucus, the sperms have 10 exercise
their both motility and vigour in penetrating tue ovestrous
mucus and ovum to complete the process of fertilizationm.
Literature snows positive correlation bDetween mucus pene-
trution capacity of sperm and iertiilzing abillity in human
beings (Insler et al., 1979). according to Akntar et al.
(1980), the penetration rate of sperms in bovine cervical
mucus was always higher in those aniumals wnich concelived
as compared to those that did not conceive. Besides, the
incidence of dir.erent types of sperm abnormalities have
also direct bearing on conception raute. Thus, motility and
penetration rete of sperws in tne oestrous mucus and

morphology of ihe sperms have been considered 8 Vvery important
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criteria for assessment of the quality of the semwen szmples

in relation to fertiiity.

In the past, attempis have been made to improve the
motiiity of spermatozoa, as well as, fertiiity of semen
by using various stimulating agents. Glycine, fructose,
cnelating agents (like EDTA, DEDTC, cysteine hydrochloride
and glutathione) to yolk and milk-based diiuents have been
tried with varlabie results (Sengupta et al., 196Y; Tomar
et al., 1979). In contrast to above agents, amino acids
and enzymes have been used witn much advantage (Hafs, 1968;
Kirton and Hafs, 1965; Kirton et al., 1968; Hafs, 1971;

Foulikes and Goody, 1980 and Baavsar et al., 1989).

In recent past, there are many reports re.arding
incorporation of carffeine and prostaglandin F, alpha as
| additives in the fresh, chililed or frozen thawed seumen
samples of the different livestock, laboratory animals and
numen beings. Some of these reports nave indicated a
stiamulatory effect, but others have obtained contradictory
results. With the advent of recent tecunology for extensive
use of frozen semen for insemination, these contradictory
reporis make it difficult to estabiisu whether treatment
of bovine semen samples witn these agents prior to deep
freezing would improve the sperm motility and oestrous
fucus penetration rate. yurther, it would alsc necessitate
Yo assess whether such additives have detrimental eifects

on morphnology of the sperms and thereby augumenting the
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fertility. As there is a relationship between the spernm

fertiiity and concentration of prostaglandins in the semen

( Howkins, 1968). adequate concentration of prostaglandin in

diiuted semen is essential for optimum fertility. Normaliy

prostaglandins are diiuted to & great extent when semen 1s

hg;tended for artificial inseminestion. Hence, prostaglandin F2

?fnalpha may not be in adequate concentration be sufficient to

augument sperm fertility inspite of it being in fair quantity

in'saminal plasma.

Keeping these aime in view, the present study was under-

taken with the following objectives :

1.

4

Po study the effects of caffeine citrate and prosta-
glandin F, alpha on post thaw motility of frozen
semen of Holstein Friesian and Jersey bulls.

To measure the penetration rate of frozen seumen
samples of Holstein Friesian and Jersey bulls
supplemented with caffeine citrete and prosta-
glandin F2 alphae into the oestrous mucus of coOwWs.

To find out the morphological chenges in tie sperms
of the frozen semen of Holstein Friesian and Jjersey
bulis treated with ca:feine citrate and prostaglandin
¥, alpha.

To evaluate the fertility rate of frozen semen
samples of Holstein Priesian and Jersey bulls
supplemented with caffeine citrate and prostia-
glandin F2 alpha.






REVIEW OF LITERATURE

Numerous tests to evaluate the quality of semen in
relation to fertility have been conducted extensively.
No single test can be regarded as an accurate Predictor
of the fertility of individual ejaculate. However, when
several tests are carefully selected and combined, semen
samples may have presumably higher fertility potential.
Hence, the review of literature has been delt with the
following four important widely used semen parameters along-
with thelr response to caffeine and prostaglandins as

additives

1. Caffeine, prostaglandins and sperm motility.

2. (affeine, prostaglandins and sperm penetration
into the cervical mucus.

3. Caifeine, prostaglandins and sperm morpnology.

4. Caifeine, prostaglandins and sperm fertility.

Ceffeine, prostagiandin and sperm motility :

Garbers et al. (1971) observed that bovine epididymal
spermatozoal motility and respiration were stimulsted by
methylxanthines and dibutyryl - 3:5 - cyclic sdenosine
monophosphate. However, dibutyryl - 3:% - cyclie adenosine
mohophoaph&te was found to be more effective due to its
resistence to nydrolysis by phosphodiesterases and greater

lipid solubility/membrane permeability.

Carfeine was found to maintain bovine epididymal
speruetozoa in an ejacuiated - like state (doskins, 1973).
The motility of sperms was stimulated by the cyclic nucleo-~
tides and pnosphodiesterase inhibitors througn faster

degradation of adenoeine tripnosphate.
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Addition of caffeine to human ejaculated semen was
recorded to increase the peréentage of motility by
initiating the movement of non-motile spermatozoa and
" also accelerating the mean motility rate. More effective
results in the presence of glucose was also obtained

‘(Hﬁesungcharern and Chulavatnatol, 1973).

Schoenfeld et al. (1973) reported that caffeine greatly
increased the motiliity of ejaculated numan spermatozoa.
Both the motility percentage and tue grade of motility
increased and were maintained in the presence of 6 mM

caffeine for atleast 5 hours at 37°c.

Hoskins et al. (1974) snhowed that motility could be
induced upto 20 per cent in caput spermatozoa by caffeine
or theopnylline with & simultaneous increase in cyclic

adenosine monophosphate level.

supplementation of ram semen with prostagiandin Fy alpha
(unknown concentration) was found to have nc adverse eifect
on post thaw motility or survival of the spermatoszoa

(Carbo et al., 1975).

Norman and Gombe (1975) observed the stimulatory effect
of the lysosomal stabilizer, chloroquine on the respiration
and motility of fresh and aged bovine spermatozoa in vitro.
Similsr eifects of the phosphodiesterase inhibitors,
theophylline and caffeine suggested that enhancement of
sperm activity by chloroguine may be mediated by cyclic

adenosine monophosphate.
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pougherty et al. (1976) observed no stimulatory

effect of caffeine on human sperm motility.

Homonnai et al. (1976) reported that caffeine, the
phosphodiesterase inhibitor:, was the most potent drug

in enhancing the sperm motility.

The addition of even five times the normal concent-
ration of the prostaglandin F2 alpha in sheep semen , no
significant difference in sperm motility could be observed
by Marley et al. (1976).

Abbitt et al. (1977) studied the effect of tris
(hydroxymethyl) animo methane salt of prostaglandin F,
alpna on the posf thaw motility of bovine spermatozoa.

This salt of prostaglandin F2 alpha was added to the
glycerol fraction of the extender to provide 37.5, 112.5

and 337.5 /ug of active prostaglaandin ¥, alpha per 0.5 ml
straw. The straws were frozen to about -180°C fortwo minutes.
With the three Bélt concentrations progressive motility

was found to be 17.8, 13.6 and 5.8 per cent respectively
~égainst 19.3 for straws frozen without the prostaglandin F,
alpha salt. Thus addition of the salt of prostaglandin Fy

alpha was found to depress the post-thaw progressive motility.

Dimov and Georgiev (1977) reported that the addition
of prostaglandin Ey and ¥, alpha to diluted ram semen
equivalent to the total amounts of these proétaglandins in
one ejaculate showed no correlation between the concentration

of prostaglandins and spermatozoal motility.
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Tamblyn and FPirst (1977) found that Brij-35
(polyoxyethylene alcohol, a non-ionie surfactant) treated
bovine spermatosoa lost their motility but were rcactivated
with adenosine triphosphate and the resactivated motility

was stimulated by caffeine.

Addition of cyclic adenosine monophosphate to motile
desiembranated preparations of bull spermatozoa was observed
to produce measured increase in motility. The stimulation
was of the same relative magnitude as that obtained by the

addition of caffeine to intact spermatozoa (Lindemann, 1978&).

Ceffeine was not found to stimulate the motility of
spermatozoa in oligozoompermic semen samplee of humen beings

(Read and Schnieden, 1978).

After addition of 6 mM caifeine in oligospermic and
asthenospermic semen samples of human beings, Harrison (1978)

observed increased motility of the spermatozoa.

According to the experimental results of Guillory et &l.
_(19?9) addition of prostaglandin Fy alpha tended to increase
the progreesive motility of bull spermatozoa relative to
that in semen in which prostaglandin F, ealpha vas not added.
Sperm survival &1so increased in the presence of prosta-

glandin F2 alpha.

gaffeine was found to increase and maintain the motility

- index of bull spermatozoes incubated with glucose, fructose oI
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pyruvate for about five hours at 37°C and the maximum effect
achieved with 10 mM caffeine. In the Presence of T to 10 per
cent glycerol both prefreesing and post thaw motility indices
were not as good in caffeine treated spermatozoa as in untreated
ones. On the other hand, the addition of cerfeine to frozen
thawed spermatozoa in the presence of glycerol was found 1o
"ehhance the sperm motiiity iﬁdex and longevity as compared to

the controls without caffeine (Miyamoto and Kishikawa, 1579).

Makler et al. (1980) investigated the effects of caffeine,
cyclic adenosine 3:5 monophosphate, prostaglandin 2, triiodo-
thyronine and insulin on spermatozoal motility. No significent
diifferences were found between experimental and control apecimens
with the exception of caffeine. Caffeine lumediately increased
the percentage of motile spermatozoa by about 30 to 50 per cent
of initial values in approximately two third of the cases. Ko
influence on sperm velocity was detccted durin: this period.
Non-motile live spermatozoa were asctiveted by caffeine without

any eifect on the percentage of dead speru.

Carfeine was reporied to produce a dose-dependent increase
in humen sperm motility whereas imipramine produced & dose~

dependent decrease (Robert et al., 1980).

Memon (1981) supplemented pooled semen of 6 rams with
different doses of prostaglandin E, and F, alpha before freeging
and found no effeet on post thaw motility upto about 300 /ug/ml,

but higher levels caused a decrease in sperm motility.






