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SUMMARY

Addition of different levels of theophylline (.08,.17,.25,.5 mg/ml) during
preservation (4°C) of bull semen in egg yolk citrate medium had a stimula-
tory effect on sperm motility. It increased the preservation time of bull
semen by delaying the loss of sperm motility. Immotile bull sperm due
to cold shock could also be mobilized by activity of theophyline. Moreover,
theophylline reduced the metabolic activity and increase the resistance
of bull semen to 1% MNacl solution.

INTRODUCTION

Despite the fact that no steady correlation between sperm motility and fertilizing
ability has been found, spermatozoal motility is still considered one of the most impor-
tant parameters in the evaluation of semen quality. Little is known about the mecha-
nisms invoived in initiation and maintenance of sperm motility after ejaculation.

There are several physiclogical substances that play role in stimulating or in-
hibiting sperm motility. Acetyicarnitine and LH stimulated human sperm motiity at 37°C
(MIZUTANI and SCHILL, 1985). The fertilizing ability of epididymal rabbit spermatozoa
was improved in the presence of carnitine (CASILLAS and CHAIPAYUNGPAN, 1979).
Other substances stimulate the spermatozoal motility by different mechanisms. These
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substances are called metility stimulating factors {M5F) and include thzophyiline, dibuty-
rvl- cAMP  and kailikrein (SCHILL & HABERLAND, 1974; SCHOENFELD et al., 1975
THOMPSON et si., 1980; SCHILL & LITTICH, 1981 and TURNER & GILES, 1982). Moreover,
caffeine has been shown to stimulate buffalo spermatozoal motility, in vitro (SINGH
et al,, 1986).

A number of enzymes associated with the structural and functional integrity
of spermatozoa have been reported to be affected with certain antifertility agents
(ADEYEMO et al., 1981; TSO et al, 1982 and KALLA, 1982). Motility and survival of
sperm vary according to their storage temperature. With reference to body temperature,
cooling and heating are inhibitory to sperm. Cold chock reducd sperm motility possibly
due to a leakage of sperm enzymes or slowing down of the Na - K icn exchange
pump (SINGH et al., 1986).

The objective of the present study was to investigate the effect of theophylline
on motility of bull spermatozoa preserved at 4°C. The effect of theophylline on cold
shocked spermatozoa was also investigated.

MATERIAL and METHODS

Semen samples were collected biweekly from 4 Baladi buils and those having
an initial motility of 80% and above were utilized. Neat semen (0.5 ml) diluted with
0.5 ml sodium citrate (2.9%) was maintained at 4°C and 37°C for 3 hours to find out
the effect of cold shock on the individual motility of spermatozoa. Ther 0.5 mg the-
ophylline (Sigma Chemical Company, St. Louis, USA) was added for both samples and
kept at 37°C to see the efiect of theophylline as motility stimulant in cold treated
and control spermatozoa. The motility was evaluated after 60 minutes.

Semen samples were diluted at a ratio of 1 : 15 in egg yolk citrate extender
(10% egg yolk and 2.9% sodium citrate). Theophylline was added to the diluted semen
at different concentrations (0.08, 0.17, 0.25 and 0.5 mg/mi}. Control smen samples
contained no theophylline. The mctility of spermatozoa was determined immediately
after the addition of theophyiline, then all samples were kept at 4°C and the motility
was assessed daily for 8 days. All motility determinstions were carried out at room
temperature.

The methylene blue reduction test was carried out in controi and theophylline
treated semen samples to determine the metabolic activity of the spermatozos. Also
the resistance of the spermatozoa tc 1% Na solution was determined in control
and treated samples.

Data were statistically analyzed by the unpaired Student's t-test (SNEDECOR
and COCHRAN, 1980}.

RESULTS

Initial motility (80%) of neat bull semen declined tc 44% and 15% after 3 hours
storage st 37°C and 4°C respectively. Addition of theophylline, however, stimulated
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the motility of cold-shocked and non cold- shocked spermatozoa to 74% and 94%,
respectively (Table 1).

As shawn in table (2), there was approximately 20% decrease in the sperm motility
after 24 hours of semen storage at 4°C. On 8th day of preservation, sperm motility
was as low as 5% in the control samples, while it was 20% or higher in treated samples.
On ail days of preservation, the sperm motility were more motile in theophylline treated
samples than those in the control. Moreover, the motility of spermatozoa was found
to be directly proportional to the concentration of theophylline (Table 2).

The methylene blue reduction time of theophlline treated semen was delayed
to 19 + 3.2 minutes while the untreated samples had 9 + 1.7 minutes. Moreover, the
spermatozoal motility of theophylline treated semen was 50% after addition of 15 mi
1% Nacl while the motility reduced to 0% after the addition of the same amount of
Na Cl to the control samples.

DISCUSSION

In the present study, theophylline has been found to stimulate sperm motility
and increase their storage time. Methylaxanthines have been found to stimulate sperm
motility by inhibiting the phosphodiestrase enzyme and increasing the intracellular C-AMP
(TURNER and GILES, 1982). Moreover, some nucleotides, such as ATP, ADP and AMP
have the capacity to stimulate sperm motility and are specially useful in causing flagellar
rotation. These nucieotides provide energy for metabolic processes of the germ cell
(respiration and movement) (NELSON, 1975). Moreover, compounds were found to be
useful in the therapy of human oligozoospermia, since a reduction of sperm number
and/or motility causes a decrease of male fertilizing capacity (BIiANCHI et al., 1378).

In the present investigation, the stimula.tory effect of theophylline on spermatozoal
motility was in accordance with previous investigations (SCHOENFELD et al., 1975 and
TURNER et al., 197B). The mechanism by which theophylline stimulatas the motility
is unknown. Since theophylline has a phosphodiestrase inhibiting activity, it may activate
the sperm C-AMP dependent protein kinase, which in turn activates a calcium-controlled
motility regulating protein (HOSKINS and CASILAS, 1975). Whatever the mechanism
may be, it is evidently clear that theophylline does increase the motility of spermatozoa.

Caffeine (methylxanthin group) had a stimulatory effect on buffalo sperm matility
preserved in egg-yolk citrate at 5°C. In addition, immotile sperm due to cold shock
could also be mobilized by addition of caffeine (SINGH et al., 1986j. These results
were similar to our findings.

Motility and survival of sperm vary according to their storage temperature.
Cur results demonstrated that a significant reduction in motility of bull sperm occurred
after cold shock. Leakage of sperm enzymes and slowing down of Na-K pump .might
be a possible reason of motility reduction after cold shock. Theophylline addition stimula-
ted the motility of cold-shocked spermatozoa. The mechanism Ly which itheopiylline
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induced this effect is unknown.

Theophylline not only stimulated the sperm motility but aiso reduced its metabolic
activity and increased its resistance to NaCl. The mechanism by which theophylline
induced these effects is not fully clear.

The possibility of using theophylline treated bull spermatozoa in artificial insemin-
ation programme without inducing a deleterious effect on the offspring and preygnancy
rate is unknown. However, more trials need to be undertaken before the addition of
theophylline for routine use.
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Table (1) Cifect of theophylline (0.5 mg/mi) on the motility of
colf-shacked and non-cold shacked bull spermatozoal%).

cold-shocked non cold-shocked
Samples samples
Motile sperm Motile sperm
Initial metility 80.00 + 5.0 85.00 + 3.0
Prior to theophylline
addition 15.00 + 1.5 44.00 + 3.5
L - = -
After theophylline . 74.00 + 3.0 $4.00 + 2.0

Data are mean of 6 determinations + S.E.

* Significantly higher (p < 0.01).

Table (2) Effect of theophlline on the motility of diluted bull

semen
Percentage of individual motility.
Preservation Theophilline mg / ml  diluent
of sexen centrol 0.08 017 0.25 0.5
(days)
- L] L] =
immediately 60.00+ 3.0 75.00+3.0 85.00+3.0 93.0C+3.0 95.00+ 2.0
- L - L
1 40.00+ 3.0 65.00+3.0 80.00+2.0 8£0.00+3.0 65.00+ 2.0
* " - *
2 20.00+ 2.0 60.00+3.0 70.00+2.0 75.00+3.0 80.00+ 2.0
*® " ] "
3 20.00+ 1.0 60.00+2.0 65.00+2.0 70.00+2.0 70.00+ 1.0
- - L] -
B 15.00+ 1.0 S55.00+2.0 60.00+2.0 65.00+2.0 65.00+ 2.0
. * * * *
5 15.00+ 1.0 45.00+2.0 S50.00+3.0 60.00+2.0 60.00+ 2.9
- - -
6 10.00+ 1.0 40.00+2.0 50.00+2.0 50.00+2.0 60.00+ 2.0
) * * * *
7 10.00+ 1.5 20.00+1.0 40.00+2.0 50.00+2.0 60.C0+ 2.0
L] L L3 -
8 5.00+ 1.0 20.00+0.2 40.00+2.0 50.00+2.0 60.00+ 2.0
% to day 8.3% 26.7% 47.0% 53.8% 63.2%

Data are mean of 6 determintions + S.E.

* The motility of theophylline treated spermatozca at all concentration

was signifcantly higher (p< 0.0l)than the control during the 8 days
storage.




