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SHIGEO YOSHIDA, KATSUYA SEZAKI and SATORU TANAKA

Effect of caffeine and theophylline on motility and acrosome morphology

of boar spermatozoa at 5°C
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Table 1.
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Comparison of pH values of Sérensen buffers measured by

electric pH meter and by pH test paper (PR).

Electric pH meter* 7.99 7.71

(PR)

7.38 7.16 6.99 6.85
pH test paper¥* 8.2 7.9 7.4 7.1 7.0

6.68 6.50 6.29 5.99 5.70 5.50

S —

<6.2

6.9 6.6

* Beckman Zeromatic SS-3
** Toyo Filter Paper Co. Ltd. Phenol-red
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Table 2. Composition of ETCG by Katol¥

Ingredients Quantity per 1,000 ml diluent

Tris (hydroxymethyl)

aminomethane 10.76 g
Citric acid 5.33 g

Egg yolk 200 ml
Glucose 26.67 g
Penicillin G- K 500, 000 1U
Dihydro streptomycin

sulfate 0.500 g
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Sperm motility index
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Figures above the columns indicate pH values measured
just after dilution.

Sperm motility index just after dilution.
Sperm motility index 10 min. after incubation.

Figures under the columns indicate pH values measured
at 10 min. after incubation.

Experiments were replicated 3 times.

Fig. 1. Effect of pH of diluent on the motility

of boar sperm.
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Experiments were replicated 3 times.

Fig. 2. Effect of caffeine or theophylline concentration on motility of boar spermatozoa, pH of diluted
semen and on recovery time of motility after 1-5 days storage at 5°C.
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Experiments were replicated 3 times.
Fig. 3. Effect of caffeine or theophylline concentration on the recovery time of sperm motility incobated

at 35°C after 1-5 days storage at 5°C.
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Experiments were replicated 3 times.

Fig. 4. Effect of caffeine or theophylline concentration on motility of boar spermatozoa, pH of diluted
semen and on recovery time of motility after 1 — 5 days stroage at 5°C.
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Experimemets were replicated 3 times.

Fig. 5. Effect of caffeine or theophyllin concentration on the recovery time of sperm motility incubated

at 35°C after 1 -5 days storage at 5°C.
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Fig. 6. Effect of caffeine or theophylline concentration
on the morphology of boar sperm acrosome
before and after 5 days storage at 5°C.
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ZNPL EOTEHDIBETEB SHEER T30 L
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x7 4 ) v OBEREHMEEL 10~40mM TH3 &
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EL T3, ZORICENOENZEEDIDDH 7
24 VOBBECOOWTEMEEL L > THEDDE
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BLIRZhSZHBR LU THRUAC L IRETHE EREA
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HAOFRFY T RF 7 —EOHRERE LTHEHE, TD
R, BTH cAMP BT EBHRINTED,
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EZTRED- itk BFOT 70/ —LE~NDE
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ARBROWERERE L TEZ S &, ETCG e
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3B, ULOMELOAI 724 vERRBTAT 1)
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EIHEEEEEY, IEIREDOEBOTFEA -V
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VHRIDEEFOT /0y - A EREOETEL/25
TEBRYEDHECEE2EZLEE, BTORBEIIC
RLUTECETCEETEELIDOVTIR, SRIEFER
ERARET-- TRETICEBHBETHEEEZ S,

WET 24D, BREOLFLFERICOEHE
B E 2 #O Fo i KBRS BRALE B B B Bt i 2R3
BLUET, THERETICYDEA @RI A
RENGHE—BFIALEZH L LT T,
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Summar

The effects of caffeine and theophylline on the motili-
ty and on the acrosome morphology of boar spermato-
zoa stored at 5°C were studied. Aliquot of semen
were diluted at 30°C with two volumes of ETCG
diluents containing 10, 20, 30, 40 mM caffeine or
theophylline in Experiment 1, and with those cnotain-
ing 5, 10, 15, 20 mM caffeine or theophylline in Ex-
periment 2. Diluted samples were gradually cooled
to 5°C.  After storage of the sample for 1 -5 days
at 5°C, sperm motility from anabiosis by incubation

at 35°C and acrosome morpholo were assessed.
gy

Caffeine and theophylline improved sperm motility
markedly during storage at 5°C and shortened the
recovery time from anabiosis. In these experimental
conditions, 5- 20 mM caffeine and theophylline re-
covered motility sooner, while 30 -40 mM caffeine
and theophylline took more time for recovery but
maintained high motility longer. On the contrary,
addition of caffeine and theophylline scemed to inc-
rease acrosome deterioration slightly. The addition
of 10 -15mM caffeinc and theophylline seemed to

be most effective in these experimental conditions.
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1. Normal acrosomic system

2. Unusual stainability of anterior boundary

3. Swallen acrosomic system

4. Detachment of acrosomic system

Plate. 1. Morphological appearance of acrosomic system.



