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ABSTRACT

This research was undertaken to determine the effect of cyclophosphamide(CP) on the
Leydig cells and macrophages in the interstitial tissue of the mice(ICR strain). To
evaluate how this drug could affect the these cells, during adﬁlinistration(ZOOmg/kg) 1
time to 3 times at intervals of 48hrs.

In the Leydig cells of the control and 1 time treated group, a number of
microperoxisomes were observed interspersed among the network of smooth endoplasmic
reticulum(SER) in cellular regions where the SER predominantes. Microperoxisomes were
also founded in close proximity to the cell membrane. The interstitial tissue were
exhibited degenerating Leydig cells but macrophages wer containd greatly increased
numbers of cytoplasmic inclusion body and secondary lysosomes. In the 1 time treated
group. A very small number of Leydig cells were observed, from 2 to 3 time group, but
macrophages were more increased than 1 time group in number. CP thus offers a valuable
opportunity to study further the interaction between Leydig cells and macrophages in the
interstitial tissue. These alteration could be direct mediated by toxic effect of the drug on

the interstitial tissue.

M 2
Cyclophosphamide® #4tA|s} AAAAZA
g AHEFHAT A BE Y3t 13 28Y RsiA
Ao dAA R A7) A4FE TS ¢ FASH
8kS mAvy(Fukutani ef /., 1981; Watson et

al.,, 1985), F, ¥, AR o] AxHdo] &

BalAu AAAE A 2 7B A YA A
54& oplslnz Fofoht ARAR B2 YA A
Tl e A AAAAA FA7 g (Thachil
et al., 1981). Cyclophosphamide: %%
23 Alge EdHe] ftde] Hni(Hales, 1982),
dA7bsAd o] e d - ol Fosbd 713uge] dal
o] ¥:¥ (Hales, 1981) °]= DNAo] £AFS F7] 1
Folc}(Trasler et al., 1986).
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A#d cyclophosphamide® 14-3H50~100mg
/kg)FA3gE | 2o FAZ 7H4she (Pacchier-
oti et al., 1983), dAH4 AA AH(Lu and Me-
istrich, 1979)3 A AoA] DNA ¥ RNA 49 #
so} shiial gt4do] At (Lee and Dixon, 1972).
Kerr$} Sharpe(1985)el 93w $AoAx EDS
(Ethylene Dimethane Sulfonate): 18] ztalz
Aol EAJslEA FAB2E9 testosteroned FE A
A8 Leydig A Z9 4] ZAslE Sertoli HE
o 715l 9% vAST sk 9, 1Y) A
24| EA e dAHEZE Leydig AZHD 7H7tol
HEAD AlolollM BFEEY, 2Fd EDSE 14
£9819¢ o Leydig MES HAHNEY u)4FZoj
G¥E FI FoFo] F7gd wel HHZ M xS
7} 7t (Kerr ef al., 1985). % DESS] %o
o] 71 £% Leydig A9 g33i4to] Fslg]
o, BAZAYAA JHAE AAZ FEL F7}s
I Leydig ME9 A2 A4 #42F(Kesrr of al.,
1985; Molenaar et al., 1985)0l u}e} testosterone
o} 4= A% Faskdc(Molenaar et al,, 1985).
28y cyclophosphamide?) —?—04 o ©E HA AR
29 a7z wsle] gt A7} vlujsie] QA FelA
£ 0|59 W Foiz} Leydig AEs} AL v
F2o BlAE Y3} olF ME AIH|AE wlL XY
a3} g}, ’

ME oYY
1 ANz

AF] % 30g JE AACR strain)s] A7
P& st AYFEL dE2FF cycloph-
osphamided Foi3 F42o2 vrgen, 2 43¢
Z vt 109H) 4 AM8Ske. Fo %EF2 cyclophos
phamide(4#9: cyclophosphamide monohyd-
rate, Fk#E Co., BE)E Adsld AFAZ & A}
E(AYAIR) S} A4E 83 FFEdH

2 MEdy
1) Cyclophosphamide F0§

Cyclophosphamide & F4}4 2£84(200mg/ml)ol
A3 F AF kg 200mgd B (13 Fo

)T F 4847 HF 22 23] Foj(23] Fef)9l 33
(33 Fo )3t 7dA ] BT EAsA.

2) Mxigojz pa

WE2ZH AYFL ethyl etherZ nldsled Fg&
do] RS xFAIIT ldgauge FAMEE S
%3t 94 Heparin(2 1.U./mD)E 713 244
2 4315 AAT F e Al fEHAsT
2.5% glutaraldehyde & #FAA FF1AdS, ¢
< AN F ALE HEsdd. ALE Imm’E A
& ¥ 0.1M cacodylate %39 (pH 7.4)2.2 9=
2.5% glutaraldehyde AN 5A7F HnA 3T,
TYTE dFdez 1584 33 AT o, FYT &
8203 o= 1% osmium tetroxide(0,0,) €92o2
2417 Fok FuAslach. THY 22 $U3 429
22 15%4 33 AHT b 4T 45 FE £ F
+ ¢E7H4 243t propylene oxide® A3dt ¥,
EponZwiA 2 Zejslgich, Erlg 24& 35°CellM 12
Az, 45°CellA 124)7F, 60°Coll A 2447 F9t 54|
7) &% 25t 97| (ultramicrotome LKB-V¥)E A}
43t 1emFAZ HHAZ F 1% toluidineblue2 ¥
Asle] Jdu]g oz B YAFHE Faldn. &
A& FHE 60nme} AR thEe] uranyl ace-
tates}t lead citrateZ o}F g43te JEM 100CX~ I
F94% AR A(BOKV) L FA3g et

2 =

AT Aad 2L Leydig ME, HAME,
HET, AR JS23 Y2 5 deokst Ax
2 FAH 9lek Leydig A¥E AA#R HalzAg
S A A T2 A 52 24 testosterone-d
gk, A E27)1HE Golgi H3A, zdixx,
HAEAH, AAYES L 42X 28l oLz
8249l mitochondria®}l microperoxisomes®}
A% (Fig. 1).

CyclophosphamideE 13 F43 Leydig ME:
4ol vlgt # Aste] EAY Putohie} oA
G- F713lglet. M 2AelE lysosomes? A
=7t 3L A4S O EAEgT. nEZzdole
R 7ol B4 A8 cristaert TR >
W kel W= KFig. 2). 23] £ Leydig
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AEe ¥ d7o] 13 TR B2 A
AL, slEZE=opr} g EAFHAT d¥E cri-
stae7} 3 HAY W7ol Fe=o] Jelyteh, A Al
o4 EAste AA Y= ¥ 2XEE 13] FoF
Hlsle) AALES} WA Vel e, ddLxAe] W}
2 A AR Figs. 3, 4). 33 FdFeM=
Y2 F3A FH Holod A AU Es} Ga @A
vehde A2 FAPN 23T A2 AXTFel O F
Asgon] oo ] EZzelolE= cristaer}t I HA
v zkel JAE BgS ReFeh, FHAIAE =
g i 7de] vha FAEG o 1 o) 9o HEAV|HL A
o FAHA ol AWHLZ Leydig AE/} =50
#eHFig. 5).

PANEE FAAEE 20%71A 223 (Miller,
1982). ol& M2Z9 EAL %oz Eexq AjYE o
4 xtela glon, oE YL ARYEs} 32 A
¥ 7ol Jeldtk(Fig. 6). 131 T ZoA: njEZ
Zgjots} 14 lysosomeso] thg EAisiger, s
Ao} FAAEAI} 2ol vlste] A3 ey
H(Fig. 6). 23 FolFo|A+ macrophaged] 47} A
A3 13] R 2ol vlsle diA2 Frlsigon, Ax
A= At 23} lysosomeso] ©4 FAEH7 Az
siddch. nlEEE=e]ole] e di FUslgen 2u4
A =3 A2 wdse] Jeld(Fig. 7). 33 &
o Fo| M= 23} lysosomes®} 47} 23] FoF B} &
ksl on, ZYAEAy | EEEY el 28] Foq 7y
fAre 27§ 2o Fok(Fig. 8).

&

Alkylating agent?] cyclophosphamide:= DNA
%9719] guanine 7 nitrogengAtel] Ajsle alkylst
S gogiog Axe 243 A 9 Qs E
A 5}7] df gl FEA 2 AEA R AHEHA T (Velez
et al., 1989; Genka ef al., 1990), AAMIAME
=XE gogick(Yiostalo et al., 1973).

Leydig A2 A4 HAZAE FAsE o8 A
2 FoA 7H wol EAste Al Eo|n] Leydig Al E9
AEL71E F SULIAE steroid T2E9 KAk
Hej gt (Murota ef al., 1965)= 71-& ojn| A slatH
22 2 o43x 9+ AMel=t. Nussdorfer E(1980)

3} Fouquet £(1984)2 FHAEA ] HeA 23 test-
osteroneJAtz}e] FrAFA o At Busigo, 2
W = Leydig Ml ¥X androgeng] At} Hnle) 8
T 9% R A de] dFHelqloh Leydig AE
A= A= cholesterol®] zt EAE¢] testos-
terone2® A&EIT 97k cholesteroldt AAFsln 2
FA&5 A2 nMF24 lipid dropletE 7}A3 ¢it}
2 sieh. B 479 ARFAME AL A #3
HA g, Cholesterol2 #Al&g Hdsizay
testosterone 2. 2.2} #3to] AlAEw pregnenclones
AAgid, =g 305F olAe AAA Eal Leydig
Axe] FgHi A FA DK Mori and Christen-
sen, 1980). 33 A 7A=RA 9 Leydig AE7} A
F E3ete B9t vlA Tz ] A3 dTelAM
Russo 5(1970)-& 27|l wleket Sa2zAs)l ¢
3h} Folle glycogen$i#l, lipid droplet®] 44 %7}
9 BaaxAel ¥ Hxae membrane whorlol
vheldel® B yalgich. £ dFdME Russod] 273
A2 Aot glycogendAbe FAHA] gt
Microperoxisomes-2 414 Leydig A %£2] A E2)A
B0 AL MELVBFY shtelr}, o]EL
gasEAe] B Efdte] Jepbed steroid 32 &
o Aate] FFA ATE = Ao dA glew,
ZHLEAE AE2AY B FodA A FHe el
Aol Yck(Prince, 1990). & AFANE HA73
135 F M= 349 microperoxisomeEo] #As
AR T 23]9} 33] FAFZANE A HAHA dstet

AHAN AMEE Leydig AE Ao Ao
23 FAEct, Miller 5(1983)el] 93w HAH £
AN EL 20%0] o]27, o]E A2 71 T 5
Aoz YL TR U 2E 50| g EA .
o] A% dFE AANYUES} dodAM pdg Y=
7R g3, 98 A% dAZ AALES} ¥ 39
< 3T slodeh =g A EY AEAgME
oty ZH AT g 2FE] Yeldo Y dge
d 2 A7 135l ME vjedt ARg He 9]
%(Fig. 6).

Cho E(1992)¢] ¢34 cyclophosphamide®} %%
Fo 845} ZUME £ 379 T4 AN XA
ol dupo} At YA o)AGAAe] Hx}
F71ste o) 715 o) AE AT Sy £ o
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FAME Fo FH57L F7h5tel ael #o d7E W
EAsE o|AYgAA =q F718l% . Cyclophos-
phamide®] Foi= ALATMEL FAIS W3l 9
gk AbEshe] Wl wlel mjEEZEgole] LR Fo
=22y Wt oute] HelEo] BF5H ] AHAA
¥xc dojxA Hid (Pedersen ef al., 1970), &
AT 13 FoJFol|M ¥ 33 Fof 7714 HEZ
=g o} cristae F3et e Adst M F5HA
vepstet.

=3 cyclophosphamide®] 3%« Z3 837 4
A9 AgHFEqAM lysosomed Z7 Y 7 F7}
(Trasler et al., 1988; Cho et al., 1992)3t5%:d,
£ A7 13 Fo29 macrophaged A= 13
lysosomese] o}y vehz|et fof 347t F73te] 2
23} lysosome®] 47+ Z717F A} F7)ske] eyl

EDS A3 % Leydig A %9 3= MZ$ Leydig
Az FAz $3E FEIG, AR =3
Leydig M ¥4 £+ negative feedback mechan-
ismeol| 2J3te Leydig AE ATAY 37} £28 24
sed, Az FA B3 AAPA Z2E E
geh(Molenaar ef al., 1986; Edwards et al.,
1988, Keeney ef al., 1988). A androgen A
g 15 Fo] F43] asitirt Ax F7lste] 755
AAA ] FxE Zrlelgen, dA4L 2FFFEH B4
HAdoh zed AEY £F 2AsE e ¥
A gt

2 o FoA A48 3etAel cyclophosphamide s
i zA o EA3lE Leydig M2 3 E 7tH e 1
339} 23] FoFeME HAMEY 3 FrtE el U
glten 33 FoAFAM dAME FHFre
Leydig MEZ9 7ta# ol A sl wtelr Leydig
A X} dAH 2o W HFE A E2 SAY At A
22 Holn AI}HO2 cyclophosphamider AHA
ZAzA 7)1%59 W3l 8 DNA &Ab 93 |3
& Aoz AgHo] ofo g3t 712 o& o ATHe]
ok geha £},

2 £

Cycljophophamide(CP) %(200mg/kg)7} A3
Ao HAzA 4o £ Leydig AEe w44

Eol| v]H= IS 88)7] sl 484 M4 L2 13
oA 3877 FA Fo 3l

A7 13 FoFerME %2 microperoxisome
o] a2z AsL dgEe] Sl AEA FE9 dHis
ZAY Aol QxR ZAHAM BAEHY, 13 Fo4Z
o] Az A Leydig MEE dAZ gildo] 3to
v A Z M= E] FHEH 23} lysosomes]
7b F7Vslsdet. 23]9) 33] FeodFME= 249 Leydig
A X9} 18] FoF Heh 2 571 Z71- QAN 27} FF
=)

ol2|q W2k Leydig AES} WA X A3t cycl
ophophamide®] 24 A ME SAld 23 7leg ¥
el f2Z o]F AMEALY AZaLe deiME o
A7 Bert ooz AlRd.
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Fig. 1.

Fig. 2.

FIGURE LEGENDS

Leydig cell in the interstitium of a control rat. The Leydig cell of control rat showing typical
mitochondria(M) with tubular cristae, and rough and abundant smooth endoplasmic reticulum.
The whirl-like endoplasmic reticlum(wER), microperoxisomes(arrow) and a number of electron
dense vesicles(DV) are observed. N, nucleus. Bar indicate 2pm,

Electron micrograph of Leydig cell 1 time treated with cyclophosphamide. A number of electron
dense vesicles(DV) and mitochondria(M) are observed. The cristae of mitochondria are 'scarcely
observed. The nuclioplasm is abnormal. N, nucleus. Bar indicate 2um.

Figs. 3-4. Electron micrographs of Leydig cell 2 times treated with cyclophosphamide. Electron

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

micrographs are showing electron lucent vesicles(LV) and prominent smooth endoplasmic
reticulum(sER) in the peripheral cytoplasm of the nucleus(N) (Fig. 3). The magnified smooth
endoplasmic reticulum(sER) and electron lucent vesicles(LV) (Fig. 4). Bar indicate 1gm.

Electron micrograph of Leydig cell 3 times treated with cyclophosphamide. Degenerating Leydig
cell showing a number of electron lucent vesicles(LV) and dilated mitochondria(M). Bar indicate
2pm,

Macrophages of the interstitium 1 time treated with cyclophosphamide. The macrophage showing
a number of mitochondria(M) with tubular cristae and smooth endoplasmic reticulum(sER).

N, nucleus. LY, lysosome. Bar indicate 2g#m.

Electron micrograph of macrophage 2 times treated with cyclophosphamide. Secdndary
lysosomes(Ly) are observed. N, nucleus, Bar indicate 2¢m.

Electron micrographs of macrohage 3 times treated with cyclophosphamide. A number of
secondary lysosmes are observed. N, nucleus., Bar indicate 2gm.
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