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ABSTRACT : The present study was carried out to establish several spermatotoxicity test methods. For this
purpose we investigated following parameters in the fertility study of DA-125, a new anticancer agent, in rats:
testicular spermatid counts, epididymal sperm counts, daily sperm production rate, sperm morphology, and
serum testosterone concentration. Motility and velocity of sperms were also measured using non-treated rats.

At 0.3 mg DA-125/kg, spermatids per 1 g testis and daily sperm production rate per 1 g testis were sig-
nificantly decreased, when compared with those of control group. Several types of abnormal sperms, such
as no head, pin head, double head, hook at wrong angle, no tail, and small sperm, were found in both
treated and control groups at a low frequency. Serum testosterone concentration at 0.3 mg DA-125/kg was
close to the control value. Sperm motility and velocity measured with non-treated rats were in a good agree-
ment with the results of other investigators.

In our study established spermatotoxicity test methods can be used as a tool not only for the close ex-
amination of the cause of drug- or chemical-induced infertility, but also for the effective evaluation of repro-
ductive toxicity.
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Table 1. Experimental design for fertility study of DA-125 in rats.

Group Dose Volume No. of animals
(mg/kg) (ml/kg) Male Female

Control 0 1 24 24

T1 0.03 1 24 24

T2 0.1 1 24 24

1 24 24

T3 0.3
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Adrenal gland-left
Adrenal gland-right
Liver

Spleen
Kidney-left
Kidney-right
Heart

Testis-left
Testis-right
Seminal vesicle
Prostate gland
Epididymis-left
Epididymis-right

0.0060.001
0.005+0.001
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0.286+0.024
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A A] 37]711'%0\} ?‘7 °ﬂ EHE}O% olut %‘* a8 Fig. 1. changes in body weights of male rats before mating.
Table 2. Relative organ weights of male rats treated with DA-125 during the pre-mating period.
Group : Control T1 T2 T3
Dose : (mg/kg) 0 0.03 0.1 0.3
No. of animals 24 24 24 24
Body weight (g) 456.2+31.2 452.3+46.0 456.5+40.8 439.4+34.6
% Body weight
Brain 0.480+0.055 0.476+0.054 0.472+0.048 0.505+0.038

0.133+0.015%

0.371+0.048
0.370+0.048
0.298+0.024
0.386+0.047
(.386+0.042
0.277+0.069
0.160+0.042
0.127+0.176
0.129+0.012

Values are Mean+S.D.
* and ** indicate significant difference at P<0.05 and P<0.01 levels when compared with the control group.
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Fig. 2. A cross-section of a rat testis in the control group. H & E, x
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Fig. 3. A cross-section of a rat testis in the 0.3 g DA-125/kg
group. H & E. x200

Table 3. Testicular spermatid reserves, epididymal sperm rescrves and daily sperm production of male rats treated with DA-125 during the pre-

mating period.

Group : Control T1 T2 T3
Dose : (mg/kg) 0 0.03 0.1 0.3
No. of animals 9 10 10 10
Body weight (g) 4451257 4476479 44951369 4152+29.8
Testis (g) 1.63+0.10 1.63+0.08 1.66+0.23 1.69+0.08
Cauda epididymidis (g) 0.29+0.03 0.27+0.03 0.25+0.03 0.27+0.03
No. (million) of : 2680358 253.1435.6 23934718 2189+255
Spermatids/testis 16441 18.5 155314 21.2 141.8+354 129.5+11.9**
Spermatids/g testis 134.0=+ 38.0 107.4 1+ 29.7 100.1=36.9 94.7+27.0
Sperms/epididymis
Sperms/0.1 g 46.5+ 10.9 394+8.2 39.2+14.0 349+99
Epididymis
Daily sperm production 27.0:3.0 255435 232158 21.242.0**

rale/g testis

Values are Mean 1 S.D.

“# indicates significant difference at P<0.01 level when compared with the control group.



Fig. 4 No tall ina sperm of the control group. Eosm Y. x400

Flg 5. No head in a sperm of the contro] group Eosin Y. x400
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Table 4. Scrum testosterone concentration of male rats treated with
DA-125 during the pre-mating period.

Group : Control Tl T2 T3
Dose : (mg/kg) 0 0.03 0.1 0.3
No. of animals 10 9 9 10

Hormone conc. (n mol/L)

Values are Mean+S.D.

71+2.6 7.1+25 75%£54 7.7+4.6

Fig. 6. Pin head in a sperm of the 0.3 mg A-125g r. sin
Y. x400
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Table §. fertility data of parent animals treated with DA-125 during the pre-mating period.

Group : Control T1 T2 T3
Dose : (mg/kg) 0 0.03 0.1 0.3
Male
No. of mated animals 24 24 24 24
No. of copulated animals 23 24 24 24
% to no. of mated animals 95.8 100.0 100.0 100.0
No. of fertilized animals 19 20 20 22
% to no. of copulated animals 82.6 83.3 83.3 91.7
Female
No. of mated animals 24 24 24 24
No. of copulated animals 23 24 24 24
% to no. of mated animals 95.8 100.0 100.0 100.0
No. of fertilized animals 19 20 20 22
% to no. of copulated animals 82.6 83.3 83.3 91.7
Tabel 6. Cauda epididymal sperm motility in SD rats. obxlol] gt ojalo] Eolxl on WA A sl g

Indicator No. of animals ~ Range  Mecan+S.D. CV(%)

Motile cells (%) 10 55.0~-68.0 61.3+43 7.0

Straight-line velocity 10 47.0~70.0 59.24+9.6 162
(um/sec)

Fig. . Double hea in ermf the 0.3 m-lg grop. Eo-
sin Y. x400

ol tgh o] Al o] Suj
Selgol s fakat 4 lek Abol Wl uf ol
(Reid, 1911), 4ol 71918 41715 Alstoll 73 A
1= 2l Mgk kil e] tiade] w7 edsht

19613  Torkelson 5-2 1, 2-dibromo-3-chloro-
propane(DBCP)ol] =%%] 2l Eof] gloix] A x}&Ale] 7+

g sl o] A&7e 197048 Fube
DBCPol| 355 )44 o shests Go 2

Z gl (Whorton -5, 1977; Biava %-, 1978; Potashnik %-,
1978). o1 715 AL/ do] shabi el ohal

el Wgak 4= glube AAle] kel slar, el Aol 2]

1982; Schrader -, 1988).

i ple] sk cle] 2 QL Sue 43
548 ool A gleh. Aol o] sherEalel o
B erﬂit} o§ b on slopie]

# 8 2 A3 Al Saslae).

o
2

o
-

o rr

> o
{
|

o mlm
J
oo
o
[}
AL
oX,
N

oLl

T
%
>,
)
T
tlo
N
= |
ak
Y
o
o
L1y

H
HEA9] DA-125%= Al 2] A E 22)
& 04 Fel g s oy
VA8t 7 EEol|A] 7]

o Lo
2
O‘!l?r’
-

5 i

e

=
t
1
2 o
N
=
i\
LJ o‘:o
).O —l—‘

aln E iy
o

4> o2
o
0 9
©
o

N
A

£

>
o

s

6

A4

>
R0
°
vl
X ye
‘FI
l..C» 0
J:
f
g‘é
nO
o
o
of
i
lo
N
by

i JIN
OX

N

=
to

3} °

=
10

i
2
o -

=

E} 04'?L7<F—«l Boarel wfg- A EA et
el (Working 5, 1987, Zenick 5-, 1989).

471 Alsi el gl o' ookt r Al o] el A g

AN Fel&o] A}t akE 49 1 109 S E
£ s e u Aol digh AgAl AAFATH e 2A)
71038 = 9)8- Ao R AlEElch 1Eld Aot A
2 Ql7kel g AREE S BAskE Ao ok
2uf o] tlakg ub of] (Smith, 1978; David -, 1979; Mac
Leod %, 1979; Amann, 1987) A& E-5of glojr]= 3
o JJJOJL Frrl ok 10~ 10008} =lcky ghoh(Afjes
&> 1980). o]2i gk o] ful ol S Bl glefr = AHAF7)

%
ot I

-
o
0|
r



90%01 4 ZhAas woll Ao FefgelE frddcta gt
(Meistrich, 1982; Robaire -, 1984; Amann, 1986). =5
Ay ANE 7|22 7k gk 91§84 HoHE g
= A1 BE5) Qzkzke) A ESHA el E HimAl o
2afo} & A2 Atasct

s

Afjes, J.H, Vels, J.M. and Schenck, E. (1980): Fertility
of rats with artificial oligozoospermia. J. Reprod.
Fertil., 58, 345-351.

Amann, R.P. et al. (1976): Daily spermatozoal reserves
and transit time of spermatozoa through the ep-
ididymis of the rhesus monkey. Biol. Reprod., 15,
586-592.

Amann, R.P. (1982): Use of animal models for de-
tecting specific alterations in reproduction. Fund.
Appl. Toxicol., 2, 13-26.

Amann, R.P. (1986): Detection of alternations in tes-
ticular and epididymal function in laboratory an-
imals. Environ. Health. Perspect., 70, 149-158.

Amann, R.P. (1987): A critical review of methods for
evaluation of spermatogenesis from seminal
characteristics. J. Androl., 2, 37-58.

Biava, C.G, Smuckler, E.A. and Whorton, D. (1978):
The testicular morphology of individuals exposed
to dibromochloropropane. Exp. Molec. Pathol., 29,
448-458.

David, G.P. et al. (1979): Sperm counts in fertile and
infertile men. Fertil. Steril., 13, 453-455.

Mac Leod, J. and Wang, Y. (1979): Male fertility po-
tential in terms of semen quality : A review of the
past, a study of the present. Fertil. Steril., 31, 103-
116.

Meistrich, M.L. (1982): Quantitative correlation
between testicular stem cell survival, sperm pro-
duction and fertility in the mouse after treatment
with different cytotoxic agents. J. Androl., 3, 58-68.

75

Potashnik, G. et al. (1978): Suppressive effect of 1, 2-
dibromo-3-chloropropane on human sper-
matogenesis. Fertil. Steril., 30, 444-447.

Reid, G. (1911): Report of the departmental com-
mission on the dangers attendant on the use of
lead. Quoted by T. Oliver: Lecture on lead pois-
oning and the race. Br. Med. J., 1, 1096-1098.

Robaire, B, Smith, S. and Hales, B.F. (1984): Suppres-
sion of spermatogenesis by testosterone in adult
male rats: Effect on fertility, pregnancy outcome
and progeny. Biol. Reprod., 31, 221-230.

Robb, G.W, Amann, R.P. and Killian, G.J. (1978): Dai-
ly sperm reproduction and epididymal sperm
reserves of pubertal and adult rats. J. Reprod.
Fert., 54, 103-107.

Schrader, S, Turner, T. and Ratcliffe, J. (1988): The ef-
fects of ethylene dibromide on semen quality: A
comparison of short-term and chronic exposure.
Reprod. Toxicol., 2. 191-198.

Smith, K.D. (1978); Evaluation of sperm counts in
2543 men requesting vasectomy. Andrologia, 10,
362-368.

Torkelson, T.R, Sadek S.E, and Rowe, V.K. (1961): Tox-
icologic investigations of 1,2-di-bromo-3-chloropro-
pane. Toxicol. Appl. Pharmacol., 3, 545-549.

Whorton, D. et al. (1977): Infertility in male pesticide
workers. The Lancet, 2, 1259-1261.

Working, P.K. and Hurtt, M.E. (1987): Computerized vi-
deomicrographic analysis of rat sperm motility. J.
Androl., 8, 330-337.

Zenick, H. and Clegg, E.D. (1989): Assessment of male
reproductive toxicity: A risk assessment approach.
In: Principles and Methods of Toxicology. W. Hayes
et al, eds, Raven Press, New York, p. 275-309.

Zenick, H. et al, (1984): Evaluating male reproductive
toxicity in rodents: A new animal model. Teratogen.
Carcinogen. Mutagen, 4. 109-128.

wF # (1992): il Vol 11, g il AL
p. 299-315.



