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ABSTRACT

The studies were undertaken to determine the mechanism of action of the antifertility
sulfanilamide in the male rats. To examine whether the drug has any effects on structure and function of
the epididymis or of the epididymal spermatozoa, mature male rats weregiven sulfanilamide (SN) ata dose
of 450 mglkg/day for 6 weeks. It was shown that after feeding the rats with sulfanilamide fertility decreased
from 94% to 18% (P<0.05). Epididymal sperm reserve was decreased from (2.83 +0.21) x 109 10 (1.82
+0.11) x 109/ cells/ml (P<0.05) whereas the total number of ejaculated sperm was reduced from (2.08 =
0.48) x107t0(0.03 £0.02) x 107 cells (P<0.05). Motility of the spermatozoa removed from the normal and
treated cauda epididymidis diluted in phosphate buffer saline (PBS) for 60 min was between 90% and 80%,
and between 60% and 50%, respectively. Similarly, motility of the ejaculated spermatozoa was 80% and
28-38%"in the control and the treated animals, respectively. Additionally, the results showed that the
prostatic fluid conld decrease the motility of the caudal spérmatozea both in the normal and in thetreated
rats. The motility declined from 90% to 77% in the control animals whilst those from the sulfanilamide-
treated group decreased from 60% to 48% when diluting spermatozoa in PBS and prostatic/fluid from the
same animal, respectively. Detailed analyses of sperm velocity revealed decreases in tiie curvilinear
velocity patternby sulfanilamide at 40 and 60 min (P<0.05). On the other hand, there was no significant
changes in the straight-line velocityof the caudal spermatozoa from the treated rats, Furtheryhistological
studies revealed that similar effects ywere observed after treatingthe rat for'¢'and 12 weeks. There was a
decrease in the size of Gelgi.apparatus and.changeés-in number oflipid droplets.in_the cytoplasm of cells
in every regions studied. Furthermore, ultrastructyral examinattonSrevealed.ah impairment of the tail of
the caudal spermatozoa following 6 Weeks 0f feeding-Fhere-was a_defeet of coarse filament in the middle
and the principal pieces. The defect could also be seen in normal rats, however, this event was found more
often in the treated rats than in the control ones. The finding suggests that a decrease in fertility in the rats
receiving sulfanilamide for 6 weeks may be due to a reduction in motility of spermatozoa which is caused
by a damage of the sperm’s tail found in the middle and principal pieces. Therefore, sulfanilamide may
exertadirecteffect on the spermatozoa or it may have anindirect effect on the epididymal epithelium which,
in turn, changes the microenvironment of the spermatozoa.
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man 1. savesndavhlatluddemanaufia (fertility) vosnyu1

Fertility (%)
Group
Before drug 6 weeks after drug
Control 92.6.2 2.9 87.7 £5.3
(10) (10)
Sulfanilamide 943 £2.9 17.8+3.8*
(10) (10)

Mean £SEM (n)

*P<0.01 when compared to the control (Mann-Whitney U test)

4 - x U z e
m3ni 2. wavesndavhilatludrennududuveuiesqd (mean = SEM) onvniewmivongd 1oz

1NINY
Sperm concentration/sperm number
Group cauda epididymidis ejaculate
(x10° cells/ml) (x107 cells/ejaculate)
Control 2.88 £0.21 (10) 2.08 £ 0.48. (M
SN-treated 1.82 = 0.11 (11)* 0.03 =002 (8)*

Numbers 'in Parenthesis are-number of rats.

*P<0.01 when'compared to the control (Mann-Whitney U test)

J. Natl. Res. Council Thailand, 1993, 25(2)
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1 a 3
Ml 8. wavesndavhilatluddennugevesusad nasvinadurgudnaavesrieludaume q ves

t w & a
NONNIYBIYD
Epithelial height (um) Duct diameter (um)
Epididymis
Control Sulfanilamide Control Sulfanilamide
Segment 1A 62.7 0.8 632 £ 0.8 2159 2.4 219.1 = 1.8
(201) (239) 1) 97)
Segment 2 374 0.7 .7 SN 169.7 = '3 168.0°=.0
(456) (296) (200) (194)
Segment 3 311 .30 0 287 =12 1824 £ 1.9 1820 =0
(158) (155) (49) (50)
Mean = SEM (n)
M 4. wovesndavhilaluddelns sashsvesdiegd
Expefiment No. of % Abnormality of spermatozoa
animals
Middle piece | Total number Principal Total
sperm,s tail piece number
measured sperm’s
tail
measured
Control 2 2:4-x.0.8 963 1.2 204 605
Sulfanilamide 3 44 14 728 4.2 =07 744
Mean = SEM

7. qW. N, I %, wEad, bE ()
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Cauda epididymal spermatozoa 9 Control (Corn oil)

100 ®---# Sulfanilamide treated
* P <0.05
80 | N
*
60 & _
Motility % ey ‘126. _______ — %
(%) TR “"{
40 |-
20
g- 1 1 ] ]

0 20 40 60
Incubation time (min)
4 =y q Q L &
9 1. vangnnumnialumsinaenlna (motility) vesegdiivinnainvenmeaauae (cauda
epididymal spermatozoa) 'um‘n‘gﬂna (control) ua:nuﬁ"lﬁ’%’umci’avhﬁm"lud (sulfanilamide
treated) s nfisnegianazarnlu PBS nozuaiigomgi 34°%. win 60 il mfiwaauium

Mean = SEM 91013 6-7 A2
0—0 | Control (Corn oil)
¢-# Suifanilamide treated

Ejaculated spermatozoa *  P<005
100 *%* P <0.01
80 [ n————{«/§\§
Motility
(%) co b
40T~ i-)_(- _______ * s
_l_ 7 N (\ER
20
0o ! - i )
0 20 40 60

Incubation time (min)

Ui 2. ueasnnuaanselumaindenlng (motility) vesegdluiinmu (ejaculated spermatozoa) VoY
wyund (control) naznyild¥vendarhiiatlud (sulfanilamide treated) #da0infivheglunaz-
a1y PBS uozval igaungil 34°9. 111u 60 il mfiuaauiun Mean = SEM $1%3% 3-6 i

J. Natl. Res. Council Thailand, 1993, 25(2)
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Cauda epididymal sperm o= Control (Corn oil)
®— Sulfanilamide treated
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g 50
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30 i 4 T ]

0 20 40 60

Incubation time (min)

311# 8. uansmiivesmuafeniiluuiadunte (straight-line velocity) voaoq%ﬁﬁmmnﬁoﬁn
l#o‘a'wﬂaw (cauda epididymal spermatozoa) 'uomuﬂnﬁ (control) llazﬂuﬁﬂﬁfumﬁfnﬂﬁ
alud (sulfanilamide treated) nininihegdinazaielu PBS uazti3figemail 34°%. v
60 ¥l Ananailua) Mean = SEM 21NNy 8 M2

80 [ Ejaculated sperm 80 Control (Corn oil)
&8 Sulfanilamide treated
* P<0.05
< 70
2
g
=,
z Vg 4
AN
4 o
o l
A T - *
= ~-
20740 f
o
an
30 "L 1 L 3
0 20 40 60

Incubation time (min)
U0 4. waasanufveamandeuiluuuudunse (straight-line velocity) v030qR1uINM (ejaculated
spermatozoa) uamuﬂnm (control) uazngn‘lo\’wuwaﬂmm‘luﬂ (sulfanilamide treated)

n¥snnfuhegdunavanlu PBS uazunifigamg 34w, ww 60 it situaaaihg;
Mean = SEM 9101y 6 oy

2 TN AN, 380 ¥, lodabd, b ()



Curvilinear velocity (pm/sec)
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©—0 Control (Corn oil)

o—e Sulfanilamide treated
s+ P<0.05

* *P<0.01

- Cauda epididymal sperm

0 20 40 60
Incubation time (min)

P 1
§1J°n 5. urasanniavesmatndenilunaduTfy (curvilinear velocity) ﬂaaaqwmmmnmwnwa
gautaw (cauda epididymal spermatozoa) 'umﬁu'dfm (control) uamun“lﬁmuwaﬂmaﬂm
(sulfanilamide treated) Haamnnmeqamazmu‘lu PBS unzuu"l‘mqm‘nqu S$4°%. 1 60 um

Arinaaailua1 Mean = SEM 91any 6 @2

Curvilinear velocity (um/sec)

170

150

130

110

O
o

70

03 Control (Corn oil)

®¥ Sulfanilamide treated
* P<0.05

Ejaculated sperm

0 20 40 60
Incubation time (min)

31]71 6. uammmm-lmmsmaaui‘ﬂmmﬂﬁ’a (curvilinear velocity) -uaaaq"‘lummu (ejaculated sper-
matozoa) ¥eanyUn@ (control) uawun‘]é’mﬂwaﬂmaﬂun (sulfanilamide treated) i3

anfinegdmnazatelu PBS nazts3figaingdl s4°4. wim 60 Wi minaauilum Mean =

SEM 21nMy 6 M

J. Natl. Res. Council Thailand, 1993, 25(2)
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Straight - line velocity (um/sec)
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- Cauda epididymal sperm

il L 1 )

0 20 40 60
Incubation time (min)

O—=0 Untreated rat + PF from the untreatedrat ~©—Q Treated rat + PF from the untreated rat
®—-® Untreatedirat + PF from the treated rat W--8 Treated rat + PF from the treated rat

it 8. uansAnmEwesmaatouT s UATL (straight-line velocity) ¥BsBgaMIININYIEYIR
& =3 4 o
woaaulae (cauda epididymal spermatozoa) ﬂlﬂ&?’i‘gﬂnﬂ (untreated rat) suazﬂuﬁ"lﬁmm

Favhfiatlad (treated rat) ndsonfivhogdinazarelu PBS oy prostatic fluid (PF) uazyy

Tifgamgh 84°w, miuaaudum Mean + SEM 210#y 8 @2

Curyilinearvelocity (um/sec)

170

150°

130

110

O
(=]

-3
(=]

[ L Cauda epididymal sperm

0 20 40 60
Incubation time (min)

O—0 Untreated rat + PF from the untreated rag™=E==0""Treated rat +PF from the untreated rat
®--® Untreated rat + PF from the treated rat @--# Treated rat + PF from the treated rat

. L s i
5% 9. waasmnuSIvesmandouiiluuundulfe (curvilinear velocity) vesegdiivianainrewnive

dautas (cauda epididymal spermatozoa) ‘lla»i‘rﬂ‘{‘l]ﬂa (untreated rat) uazﬂgﬁ"lﬁ%’um

= d [ H o a
Favhialud (treated rat) niawinfishegdanazaiwlu PBS uaz prostatic fluid (PF) uazuw

Tiqaumgfl s4°w. sflurauilua Mean + SEM 910wy 6 ¢
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