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ABSTRACT : This study was carried out to assess the reproductive toxicity of 2-bromopropane (2-BP) using
spermatogenesis stage classification and Sertoli cell indices (SCI). Vehicle control olive oil and 2-BP doses
of 125, 250 and 500 mg/kg of body weight were injected in the interaperitoneum of 12 weeks male Spra-
gue -Dawley rats_for 28 days respectively. Stage specificity of 2-BP at low dose (125 mg/kg) on the sper-
matogenesis showed significant decreases of SCI on germ cells including the spermatogonia of stages II-1I],
VI, X, XI, XIll, and spermatocytes of stages VIII (preleptotene), X (leptotene), XII (zygotene), V and VI
(pachytene), and the round spermatids of stage VI. Considering the process of maturation depletion in
spermatogenesis, spermatogonia may be the primary target cells of 2-BP toxicity.
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TEEE I FA TR 7 2o]APHE MM E
Sertoli cells A|5=3ted SCIE T-3f] Lghije] M #2
HARES Hrislar, A" AAAXe] s a3s
AN EL) A7 W3dE ARG AN e
2A 2-BPY] T3kl FAARE sloslazt sigict.

II. D= 2 2y
1. AIEHE3

2-Bromopropane(2-BP, CH3CHBrCH3, CAS No. 75-26-
3)2 Tokyo Chemical Industry #|%&-(Lot. FGAO1, Tokyo,
JapanyS F%3ld GC-mass(Shimadzu, model GCMS-
QP5000YE o] 838l £%(99%)S elg ¥, geu 7]
E(Lot. 25613, Yakuri Pure Chemical Co., LTD, Osaka,
Japan)yll Mo AF kg & I ml £F25 7oz 19 1
3], 1579 63], 47 FF FA3NHH

2. MESE

EA] A (specific pathogen free)o] $l B NA A}
%3 10552 Sprague-Dawley 573 HEF HALPTF
FAELGE $4)IA TdEE AESES AIHER
< FoI3p] Aol 2571 £3AA ARSI A8 =
Aot AlFFE AFAY &5 20~26°CHE, S

t 40~60%3vt. AFETEAAE AAF ARGEY
Fejo}, TEHE TUshd ATt o] FE3to glel
T3k AlREES EE|7lRMI0|ER hEo{Al Alo]
A 3 3~4uE]y Hejsle] ARSI ARl 15
Aol AFE EAsl] 2 109}, AF=7F(125 mg/
kg/day) 10°}2], S5 57250 mg/kg/day) 10°}8], 5=
(500 mg/kg/day) 100}2] $22 }rgic).

3. 2HE A HAES

I

D £ Y HalxN EeNE

AHEES BT S8l as ARNT F, 1%

£ AFzt A7IFAE SAHBAL, 10% T4 F2e0RIE
ool TAZ F, FelHoes Trjskn FAFulEAR~
(PAS-hematoxyline) 42 3}sivt.

2) MAIMI SCI HE2(%)

3] HAA =S ] Hste] HE2F, 125 mglkg
FodF, 250 mg/kg FoIF, 500 mgkg T 5 FA%
=z 747 erfelE dol2 AAsge 4 EE AA
2 e 9F 13 2400 E SasnEA RIS E 94
sle] Az FH L] FA|A ZHE] THE1A]E acrosome®]
AAYAAIAEE IS A Qe ATt HEA ey
= 9PHE o]-8-5led(Takahashi, 1994) 400 vi&-2] 333
u|A o2 312709 7+ AM|FL] A o)A (stage)E 145
2 FE3Igen, 7 AgelAEE A2Ee] M) E(Sertoli
celye} 7} A AAAEL] FHFER RS FHT F
NE2Ee] Mzl gt YAH xS v &(SCDHE T3k, 2
Ad|o]R]e] FAMEEE 27e] SCl He Fod72)
SCI WE-8(%)S AAlsigc).

4. A

AR EE HTEEFARE EAE5 01, One-way
ANOVAE AME-3led p<0.01 3L p<0.05 $FolA
A& AAsKH.

m. #2223 ng
1. HE ¥ A7I2A

Table 1914 Bi= nje} o] AFEAL| Fofgel H]
#l3le] 250 mg/kg o7 500 mgkg Foiol A A
o2 gt AFALE £ 5 e, AF 100 g
HEt 23] AFAE A|HEAL] FolFe] v 3}
250 mg/kg F12 500 mgkg FolFolA EAHoE
frelaiA ZAstadvt. 125 mgkg FoiTolAle EAA L
2 A gUARE Mgt 23] FAC} s
S Bk 4 Al Ag FshEiv) R R s

Table 1. Body weight (g) and relative testes weight (mg) of male rats treated with 2-bromopropane for 28 days

Control 125 mg/kg 250 mg/kg 500 mg/kg

Initial body weight 300.5+14.3 300.7+12.7 300.3£12.7 301.4+13.2
Terminal body weight 356.7+16.1 352.5+11.8 330.4+10.7* 289.8+16.0*
Testes (L) 475.5+30.7 467.9+36.7 402.9+49.3* 329.8+88.8*

Values are means+S.D.

Significantly different from control group at * p <0.05 or ** p <0.01.
Relative testes weight = (testes weight/terminal body weight)x100 g.
L: Left.
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2. SC1

AZ2EHEE AR XA EA ok TF3L
AR 7155 @A2M-E dh Al el o] HlE: Pl
73T AF 18Y~2197 o] Fele AELLE A de
AN Zo|ch(Wanda et al., 1991). A1ZEAe] NEZEHE
o WA FekE B7] H3te] MEEMES] S5 Y
g A3}, Table 2014 Bi= vke} Zre] 250 mg/kg 7o ol
A NEEA EE] o3 AaE Hylov AldE A

L

Fig. 1. Histopathology of testes treated with 2-bromopropane for 28 days. C; control, L; 125 mg/kg, M; 250 mg/kg, H; 500 mg/kg. Note a
significant decrease of seminiferous tubules size depending on concentration of 2-bromopropane. x40. PAS & Hematoxylin.

Mo R FroEA o JHsR e den, Al2Ee
A ZL] 7150l AA] B 3 sl M stage VI o] 52
stageol] A step 19 spermatid A7 A4S B 5 9+ AL
2 ujFo] AlFEA ] AZEAN Xl A 2H-5 A
= o= Aoz gdEgdoh AlgEAe] 13ke] YAME

Table 2. Numbers of Sertoli cells and Sertoli cells indices (SCI) of
rats treated with 2-bromopropane for 28 days

Control  125mg/kg 250 mg/kg 500 mg/kg
No. of *
Sertoli cells 17.7£2.2 16812  13.6x1.0 16.1£1.8
SCI 30.2+2.8  269+47  21.0+£3.0*%* 11.8+1.4**

Values are means+S.D. Significantly different from control group at *
p<0.05 or ** p<0.01. SCI = Total number of germ cells/total number of
Sertoli cells. Total numbers of testes in each group = 6. Number of
tubules in each testis = 13.
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Fig. 2. Cellular associations of seminiferous epithelium at each stage of testes treated with 2-bromopropane for 28 days. (C) stage I, V, XIV of
control testes. (L) stage IV, V, VI of testes treated with 125 mg/kg. (M) stage I, XIII of testes treated with 250 mg/kg. All most spermatogonia and
spermatocyte germ cells were digested by the surrounding Sertoli cells. Multinucleated giant cells appeared ( 1 ). (H) stage I, VIII of testes treated
with 500 mg/kg. All most spermatogonia and spermatocyte germ cells were disappeared. Vacuolization is present (V). G; spermatogonia, A;
spermatogonia A type, B; spermatogonia B type, S; sertoli cell, P; pachytene spermatocyte, R; round spermatid, E; elongate sperm atid, x400, PAS &

Hematoxylin.

of BlAe GFE AT ET] 3l AZEH| I e o
g A A 242 wlEl SCIE 73 2}, Table 214 B
= u}e} 7Fo] 250 mg/kg, 500 mg/kg FodFolA SCE= F
)4 Al ZHaslEem, 125 mgkg FAZIME BAIH
22 fo3AE gAY SCIPF 4k o2 Alf
A2 X ANl 2-BPY] FAAEE QAN EE o
Hyiet :

AHEA ] AAME F o] MM 2 n|A]
= A gotry] 93, 7 AT HE A IS HFs}
o] 2He|XE FEII(Fig. 2), AHE F7E SCHE
T35}, Table 394 B wle} Zre] 500 mgkg oI
of|Aq]*= spermatogonia, spermatocyte, round spermatid -
2] SCrt dEol wisle FEg ZFAaF Hglow
elongate spermatid®] SCIE )27l H|3le] i 7+43}
Aet.

250 mg/kg FIFol|A1% spermatogonia, spermatocyte
9 SCPt "Eel vldle FHE FHAE Holow
round spermatid®] SCIE o) 7ol ¥]sle] Rt 7hAsy

21} elongate spermatid = ¥} ¢l 500 mg/kg F
o7 250 mgkg FoATE I FEe] AAA T AHE
Aol QS keme AIFPEA A3 FAIX A
AEE 27|74 oJ83eh. 125 mgkg FoATAAME spe-
rmatogonia, preleptotene spermatocyte, pachytene sperma-
tocyte, round spermatid®] SCI’} ]38 ZHAE Bgoh
A FEA o5k FAF el 27 BHNEE 7] sl
125 mg/kg T AAd] 2Tl g 7 AAE
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3. BEME

dubd o= sstEAnid e BHAHEIL EHF
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Table 3. Sertoli cells indices (SCI) of each spermatogenic cell of
rats treated with 2-bromopropane for 28 days

Control  125mg/kg 250 mg/kg 500 mg/kg
SCI

Spermatogonia  1.2+0.1 1.0+£0.1*  0.420.2%*  0.3+0.1%*

Spermatocyte
preleptotene 3.6£0.6  2.6+0.5%* 1.0x02** 0.0+0.0**
leptotene 4.1£0.7 3.2+0.5 1.6:£0.2*%*  (0.2+0.1*%*
zygotene 4.6+0.7 3.9+0.6 1.5£0.6%*  0.0+0.0**
pachytene 4706  3.8+03%* 2.0+£0.9** 0.0£0.0**
diplotene 5.9+1.1 5.9+1.2 2.5+2.1%  0.0£0.0**

Spermatid
round 15114 12.7+0.7* 9.8+£2.2*%*  1.8+0.6**
elongate 12.1+1.1 11.0£1.0 12.1+0.9 10.4x1.4*

Values are means+S.D.

Significantly different from control group at * p < 0.05 or ** p <0.01.
SCI = each number of germ cells/total number of Sertoli cells.

Total numbers of testes in each group = 6.

Number of tubules in each testis = 13.

AT W7 (lumen)2-2. A& wixvprleg A ES 3
opfi=d E2ElE 4 UTH(Creasy, 1997). LI=AS
HYr1sl7] AsiME 593 2Elo|x]e] 7+ QA|Hxe] F
FHE $F v|asl 5AAH AL 2= whES 53l
o BAMEE Fo} £ 4 lvh(Creasy, 1997). 2-BPS] &
AR7|= Hwte T3] FAMEE 3] $skd 125
mgkg TS AT 2wlo|AEE ZF YAM £
SCEE 738 ol Hg 77 AT 2H|olAH
SCI H¥&(%)y& T3 A3}, Table 4914 B upe} o]
spermatogoniay=- II-III, VI, X, XI, XIII Z&#|o]x|ejA] H-
o3t FAE H9lem, spermatocyter= preleptotene®)
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VIII 2H|°]A], leptotene®] X 2:H|o]X], zygotene®] XII
2H| o] ], pachytene®] V, VI ZH|o]X|ol|A F-2]8t A5
B9}, Round spermatid = VI 2o A]d|A F2]3F 7+
&5 2yl o1} elongate spermatids A ZH|o| XA
o3t WslE Holx osich. A=e] A AAPLA (spe-
rmatogenesis)y Aol A 48U ~53Y T2t oF 4 cycleR
o] Fo]Z|3L, 1 cycle 14 2H|o|A 2 FAF =T, | cycle
o] 285+ A7 129~13.3Y A=o|tk(Haschek and
Rousseaux, 1991). 2H¢]X] 2 A Q5= A7k 72k A
Ho|ule} o2 T3 ZH= AMT 2EH o)X
=49} w3 ok (Haschek and Rousseaux, 1991).
B Aol M= Table 404 B ule} o] spermato-
gonia, spermatocytes 121 %7] spermatidsol] A W27
of ulgte] BAHOZE Fojgt AT S B 4 9)
Aot &, A1FEA ] spermatogoniad] IS nlH A1F
717¥] 47 Fol| spermatogonia, spermatocytes, L2 T 3
7] spermatids®] £A=Z vEld Aol 2+ spermato-
cytesoll Al&EA 0] J3E wH P, spermatocytesst ¥
7] spermatids®] Z}47}F YERES Alo|3, spermatogonia
9 o "t S oo FEA oz AAPIYAA
I HE2EM 2] BAAE-S Jreje o), B A1HEA
FAM| X spermatogoniaZ THE| T}

HIOE8

Creasy, D.M. (1997): Evaluation of testicular in safety
evaluation studies: the appropriate wuse of
spermatogenic staging, Toxicologic Pathology, 25,

Table 4. At indicated stage, Sertoi cell indices (SCI) % of each germ cell of rats treated with 2-Bromopropane 125 mg/kg for 28 days

spermatogonia spermatocytes spermatids

stage preleptotene leptotene zygotene pachytene diplotene round elongate
I 100£25 79420 87+34 94+43
II-T11 S54x]11%* 92144 94+44 100£37
v 108+31 99426 99423 102+17
v 83+40 78+16* 8428 90+30
VI T8LG** 85+11* 89+10* 94125
VII 104+53 68+28 83+44 72+25 56+22
VIII 90+30 56+35* 75429 7729 82433
IX 70+45 89+28 88+36 10441
X 50+£18** 73x£27* 80+27 98+13
Xt 66£27* 86x18 101£30 89427
XII 112437 82+14%* 92421 95+22
XIII 66+19* 87428 102430 104+20
X 95+£59 83+35 10338 98+29

Values are means+S.D.
Significantly different from control group at * p < 0.05 or ** p < 0.01.

SCI = The number of the each germinal cells/total number of Sertoli cells.

Date are expressed as % of control value.
Total numbers of testes = 6.
Number of tubules in each testis = 13.
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