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Fig. 1. Schematic representation of the epididymal re-
gions in which all experiments were done.
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, Minced epididymal tissue

Shaking at 37°C for 1 hr;
Centrifugation at 1,500 rpm for several sec,

Pellet discard

Supernatant

Centrifugation at 2,000 rpm
for 10 min

Pellet

for 10 min

Suspension in medium;
Centrifugation at 2,500 rpm

Supernatant

Filtration

Pellet

Resuspension in medium;

Pellet discard

Supernatant

Supernatant discard

Sperm count by hemocytometer;
Sonication at 10 sec/ml for 2 times;
Centrifugation at 4,000 rpa for 10 min

Fig. 2. Procedure for the preparation of the fluid and sperm crude membrane fraction of rat

epididymis.
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Table 1. Comparison of several enzyme activities in the rat caput and cauda

epididymal spermatozoa.

Region
Enzyme p-value
Cp Cd
Lactate dehydrogenase 0.08+0.04 0.13+0.09 N.S.
Glucose-6-phosphatase 0.12+0.10 (.33+0.27 N.S.
Na'-K'-ATPase 0.14+0.12 0.23+£0.13 N.S.
Mg? ' -ATPase 0.60+0.54 1.82+0.84 p < 0.05

Cp, caput; Cd, cauda. The results are expressed as the mean + SD { ;mole
/mg protein/min in lactate dehydrogenase and 1 gPi/mg protein/min in

glucose-6-phosphatase, Na'
significant.

-K*-ATPase and Mg”' -ATPase}. N.S., Non--
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Table 2. Comparison of hexose contents in the rat caput and cauda epididymis.

Region
Fraction p-value
Cp Cd
Microsomal supernatant 1968+342 1830+3.55 N.S.
Fluid 21.10+1.00 27.04+0.75 p < 0.05
Sperm crude membrane fraction 1843+404 14741352 N.5.

Cp, caput; Cd: cauda. The results are expressed as the mean

non-significant.

+ SD {mg/ml). N.S.,

Table 3. Comparison of hexosamine contents in the rat caput and cauda epididymis.

Region
p-value

Fraction

Cp Cd

Microsomal supernatant
Fluid
Sperm crude membrane fraction

214.62+15.14 41932+ 7.84
48521+ 9.83 51859+ 38.97 N.5.
90.50+11.55 92.42+14.06 N.S.

p < 0.05

Cp, caput; Cd, cauda. The results are expressed at the mean + SD (. g/ml). N.S,,

non-significant.
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Table 4. Comparison of sialic acid contents in the rat caput and cauda epididymis.

Region
Fraction p-value
Cp Cd
Microsomal supernatant 31850+2338 4515443570 p <« 005
Fluid 270.12+10.41 24548 +1808 p < 0.05

Sperm crude membrane fraction

281.20133.31 31447 +49.38 N.S.

Cp. caput; Cd, cauda. The results are expressed as the mean +
non-significant.

Fig. 3. Electrophoretic comparison of the epididymal
fluid and spermatozoal fractions. Gels containing 12.5%
acrylamide were running according to Laemmli {1970} in
the presence of 0.1% {w/v) SDS and stained with CBB.
Standard marker proteins used were phosphorylase b
{94 KD), albumin (67 KD), ovalbumin (43 KD), carbonic
anhydrase (30 KD), trypsin inhibitor (20 KD) and « -lac-
talbumin {14.4 KD}.

Lane: (a) mixture of standard marker proteins (b) caput
epididymal fluid of controi (¢] cauda epididymal fluid of
control (d) sperm crude membrane fraction of caput epi-
didymis (e) sperm crude membrane fraction of cauda
epididymis.
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Table 5. Effects of castration and testosterone propionate on f -glucuronidase activity in the rat epididymal fluid.

Treatment Control 5 days 10 days 15 days
Castration 0.273+0.017 0.257 + 0.008* 0.206 +0.007* 0.101 + 0.056*
(100.0) (94.1) (75.5) (37.0
Castration + 0.273+£0.017 0.300 +0.021* 0.554 +0.029* 0.593+0.015*
Testosterone (100.0) (109.9) {202.9) (217.2)
propionate

The results are expressed as the mean + SD (. mole/mg protein/min). The numbers in parentheses are expressed
assuming the activity of the control being 100. *p < 0.05.

Table 6. Effects of castration and testosterone propionate on 3 -glucosidase activity in the rat epididymal fluid.

Treatment Control 5 days 10 days 15 days
Castration 0.119+0.024 0.057 +0.003* 0.048 +0.002* 0.042 +0.003*
(100.0} (47.9 (40.3) (35.3)
Castration + 0.119+0.024 0.111+0.005 0.144+0.011* 0.158+0.001*
Testasterone (100.0) {93.3) (121.0) (132.8)
propionate

The results are expressed as the mean £ SD (nmole/mg protein/min). The numbers in parentheses are expressed
assuming the activity of the control being 100. *p < 0.05.

Table 7. Comparison of {3 -glucuronidase and /3 -glucosidase activities in the rat caput and
cauda epididymal fluid.

Region
Enzyme p-value
Cp Cd
/2 -Glucuronidase 0.226+0.012 0.271+0.057 p < 0.05
/3 -Glucosidase 0.116+0.024 0.121+0.015 N.S.

Cp, caput: Cd, cauda. The results are expressed as the mean + SD (. mole/mg protein/
min in 3 -glucuronidase and nmole/mg protein/min in 3 -glucosidase). N.S., Non-signifi-

cant.
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Fig. 4. Electrophoretic comparison of the caput and
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one-administered rat.
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fluid for 14 days (i) testosterone-administered cauda epi-
didymat fluid for 14 days.
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The Physiochemical Changes of the Epithelial Cells, Luminal Fluid and Spermatozoa
in Rat Epididymis
Kyung Scon Cheong, Yong Bin Park and, Rim Soon Choe (Department of Biology, College of
Science, Yonsei University, Seoul 120-749, Korea)

It has been investigated what could be the selective marker distinguishing the immature from
mature spermatozoa and whether 2 -glucuronidase and f-glucosidase are dependent on
androgen in the luminal fluid of the epididymis or not. The contents of hexose, hexosamine and
sialic acid in the epithelial cells, luminal fluid and spermatozoa of the epididymis were examined
and the patterns of protein bands were compared in each group of the luminal fluid by
SDS-PAGE.

Lactate dehydrogenase, glucose-6-phosphatase, Na ' -K ' -ATPase and Mg® * -ATPase showed
higher activities in the cauda than the caput epididymal spermatozoa but only Mg® ' -ATPase
activity appeared to be changed significantly. When the contents of hexose, hexosamine and
sialic acid were analyzed and compared quantitatively, those of hexose were significantly different
in the luminal fluid of caput and cauda epididymis, those of hexosamine in the epithelial cells
and those of sialic acid in the epithelial cells and luminal fluid. When SDS-PAGE has been
performed in each group, the band of MW 33-37 KD which was absent in the fuminal fluid of
caput epididymis appeared obviously in the luminal fluid of cauda epididymis and also apeared
in the cauda sperm crude membrane fraction.

[n addition, B -glucuronidase and 3 -glucosidase activities and their dependence on androgen
were measured and the SDS-PAGE patterns of proteins and/ or glycoproteins in the luminal fluid
were examined. The activities of these two enzymes in the luminal fluid of the epididymis
decreased significantly from the 5th day after castration. When testosterone was injected, the
activity of ;7 -glucuronidase began to increase significantly from the 5th day following injection
and that of j -glucosidase from the 10th day. On the other hand, the band of about MW 21 KD
was newly observed in the lumen of caput epididymis when testosterone was administered.



