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ABSRACT

This paper aims to probe that the effect of high dose of cyclophosphamide to the Sertoli
cells of the mouse was examined by transmission electron microscope.

In the normal group, Sertoli cells contact each other around the basal aspect of the
seminiferous tubule, forming numerous row of tight junction, blood-testis barrier. Sertoli
cells contain smooth endoplasmic reticulum, well developed Golgi comples, a number of
round mitochondria and microfilament,

The cytoplasmic necrosis are observed from the 1-time treated group. In the 2-times
treated group, smooth endoplasmic reticulum are more developed than normal group, but
cisternae are partially dilated. In the 3-times treated group, the smooth endoplasmic
reticulum are not developed.

In the 2-times treated group, the inner membrane of the mitochondria are partially
disrupted, and cristae are all disrupted in the 3-times treated group.

The microfilaments are not observed in the all treated groups.

According to the results above, it seems that smooth endoplasmic reticulum, mitochon-
dria, and microfilament are disrupted by toxic effects of the cyclosphamide to the Sertoli
cells of the mouse. '
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M E

AA e Sertoli MEE AAFAA Fa AAH
48g e, FARE FRELE UFed 7143
&S stc} (Dym and Fawcett, 1970). A 75
1977),
androgen binding protein (Sanborn §, 1975),
inhibin (Steinberger$l Steinberger, 1976)3 estero-
gen (Armstrong 5, 1975) 59 $A4z2H4-& st =
s} MM a4 (Black, 197103 AAHAE A2 2L
AA 4&¢ 8ttt (Reddy and Svoboda, 1967).

E0E20 Sertoli A X HAAPAEG HME FH
sh i EAA gleiM B s A4 99 &, &
Aol g AT\ S4, AXY &Y, HEA
o] AR Wz, AIF T T Fe EFTAAA
HEANZEH 432442 3} (Clermont F, 1980).

Sertoli ME7} HAshe AL ¥ o2 Ad
2AEd A PIE Aot AR YAHT $4
g 3 24L& 2AYUTY (Setchell 5, 1969; Setchell
7} Waites, 1975; Waites, 1977). Sertoli MEE&
Aee GAte] dX ol e Exlo] T FETNE ¥
st ARl st PFAHT f4EE JAY RS
2434 "o} (Setchell and Waits, 1975; Waites,
1977). &9 Sertoli AEEL AR 7|AHeAA A
2 RAste] 4 @2 = 4d (tight junction)E FA3He
9 (Gilula %, 1976; Russel and Peterson, 1985),
o] B2 AgHez FIY FAE electeon-opaque
tracers?} 33t A& A e} (Fawcett 5, 1969;
Dym and Fawcett, 1970). o5 A4d 2N #AF
2 9 FENYL ATATY BN B2 P
& A A)715 (Milleteg} Bellve, 1977).

Sertoli MEAtele] A4 Ade A AfAte] ohE
o] WA e £z AFHo gled AR
ectoplasmic specialization©o]2t3l 391t (Russell,
1981). Actin AfAbs o] ¥9lo] &743 itz w4
5o] 9)owl (Tyoma, 1976; Franke %5, 1978), NBD
—phallacin (Vogl8 Soucy, 1985)3 myocin probes
(Toyma, 1976)¢] 9jspdd &dAoz #AE 5 gl

Aol A Sertoli MEQ F2E 2 AT AT+

232 anti-Mullerian hormone (Tran %,

a0 BapslA T 279 Sertoli AEY wgoE ¥
B dojd AAE AE TP 25 THEEAIA O
Moz egsid F482 sgld) (Lipshuitz 7,
1982). Hatier9} Grignon (1980)-& 7)5Aq w3}
A A4EQ Fed B4 FAHQ PEI] 43 H
AL st AFUelA Sertoli A H&5H A7)
oje] o] EMES W st viMFEAL dTE
S L

Cyclophosphamide (]38t ‘CP’ &3 )& alkylat-
ing agentsZ. alkyl3} wh&ol| ojg M X A3 A%
gl al)sg Asr] e AR FBA2 A}
4549 (Genka 5, 1990) AT F4E o)A
7] Hatge] aeix 9le}d. Kerrdt Sharpe (1985)¢]
sty 44 A4l EDS (Ethylene dimethane sul-
fonate):= Leydig Al E %7k ohel A @e] Exste=
Sertolif] £9] 715 o8& wA=T 3tgith. Hales
(1981, 1982)¢] 4sld AF o) CPE A Foizhd A
28 BAs ztad, AR 7} FAEHI (Pacchi-
eroti %, 1983)3}sich.

oA 7A CP7h Adel| wixe AFTo] st A
ot D e Sertoli MES n|dFEof v|AE 4F
o gk A7t AL o] FoAA gt ol B ATAT
& CP9 #H#Fe7} Sertoli AZo et HE F4E
FE387) st nlAFEY WEE T8 AL
2 HAsazt g

Hz ok
1. A B
A% o 30g A=Y £ AA (CR strain)E A
23, AP AANEF CP Fo LR UL
o 2} AFYE v 100y Algsigdch S gES
cyclophosphamide (A%% : cyclophosphamide mo-

nohydrate, FI¥HiE Co., HEHE AMgslsior, A
#7705 AR (MYAR) & Aes 838 FIFsHR.

2 @Y

oz

CPE FAH 275 Mg # A% 1kg? 200 mg
2 B0 R (13 FAD)T F 4847 1A L= 23]



Jung HM et al.. Alkylating Agent on the Sertoli Cell of the Seminiferous Tubule 295

Fol (23] Foi2) 9} 33] Fof (33 FoT)3led TLA ]
25 ARG

2 MAtgioly

273 AYFL ethyl ether® whH3te] & o
of A% 23 AT FA uEE NS Filo 9
A heparin Q1.U/mD)E 71 Mgz d3S
AR F e AAstd £ s 2.5% gluta-
raldehyde® #F314 A7 & $¢E 23l A4
£ AHEslgld. ALE 1mm® 7|2 AHTE F 2.5%
glutaraldehyde (phosphate buffer, pH 7.2)2 24|
7t Fh AFAse. Hrge] B 232 §d 9%
A& AL 10E 74422 33 AlHZ £ 1% osmium
tetroxide (0sO,) 2 2417t 324 & ohF §d 439
o2 33 ARG, ARF ARES H5Eee
et-&-2 ©438led propylene oxideZ X33 ¥ Epon-
Araldite E¢H22 Zv 3T 60°C oA 304
7 Fg¢AAS. 2ol 245 LKB-V¥ ultrami-
crotome2 AHE 1um FAE AL A48l 1% meth-
ylene bluevt 1% toluidine blue® hot plate (60°C)
AelA GG, 9" RS FetHn)g ez it
sted A& g % TS FHlAM 50nm FAZ
2 AL A A5l cooper gridel ¥#39 T uranyl
acetate$} lead citrateZ o]F 943 oS JEM 100
CX I %43 AAHr|7 (80KV) 22 Faslglr),

z =

A9 Sertoli ME2 #Z Futo] FFAT HY
£ St AV 1At QA RellA dU gL E e
weh #e) g4 dFE AFGAAR A Q)
of Hl@A A W=7 v debiteh Sertoli ME A
olg AEZ dFFHAME HHnrt Sle] FH-33
- (blood-testis barrier)& °]F3 Qi & F4
F AZANME FAHFANA o] o wFH A
on, FH AAE] o5 FLHAA. g9 4
AEel EAse. AfddME FAAEe] g E
ol Adsled oI5 TAAAM YAHH AR Hole F
AxEEo] o4 FAHY. HMEA Al 24 2z
2L APEEe] vehden, ARe|EaASe] HE

Aol A% ZEA vepdoh. AZe 9 oA
ARG s} e EAES 3T Qe 23 3
A£X 5] HAFHAG. A FH AZAGME AR
o cpie] fAEg o, MEHH QHst plAAE
o] ZEA vehr| = 3ot (Fig. 15 2).

13] FogoMe 42 AL FAE 23 B
FRho} AlEa Aol AA AEAS A} FAbo| e}
7] Alaskae. §3), Aokt pyknotic body7} Ser-
toliM 28] o7 XA FAHY. Az Yxr} ¥
EAES #2224 AX 5o ATl vlde
7beted vebton), b4 FALER AREHE AXE
o] MEust Aste] vepdAR FR) AL g vk
sidt. -3 AEE FAEHT A Hgde A
ol Wl o}F F3 BAT FHE Ro F. 2
b g2 Ee] =EA WAEAT Ackt Auptes
22 AEEe] AEAAM 22A el d4
ot Sertoli A2} AE7 Q1A M EANM u]idd 3
AP Aol FF=HUAL, AHRAE] FAHYAS
4Tl wste] 2 47 Aot (Fig. 33 4).

23] FoJFol M Sertoli AE: #¢ 9z g4
< AT AR 24 B F90y §9) 1§ 3
el ko) gl #aAEA dstrl. #FH Ax
Ao FEE FAYFARA LS Gl ulste] v
dgEglen, 289 WA g4 PFe eyt
AT vl At BAEE ARAES 250 W)
g AT gle A2 EAT FEE B F
A& B ohz g4 FA P BT $A
2o HeE o]FT gl FHIFANA o] g
AREd 250 WEH YFeMNE Ax e A4
#4Eo] o wAEY, MEAgAE At J L5}
FEAY L 248 AyES TR QU &%
o 93 FaladEe] Y7 &9 (Fig. 59 6).

33 FoFolMe AAdTelM BEHS veigd F3
HFAYAE 259 o] vl veptos, F
AAEel Feg S ez e Aol )
st o] FALE L] AAHNUG AEAYy & F
dolMe Ackst d25) FaAEded Jdxe IR} 5
5ol vebtel, ax 2k AuurEe A EA Au
Ao A 127 FoA gldch AHEAEE FEA o
ebgtort vigte] o f-to] stEo] A} A @

[

2 e
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27 43kt (Fig. 7).
o #

Sertoli AlEx A A 7)Aol A Afdel o2+
HE2ZA 2 Bgd i gsiy g F g2 44
AXEe] EAgc. AL FAY el GMAe] o3l
a4 e T, AXAdME FAFFARAY, A
A, SaA FAALA, WAL g Sl A
Heh AAHZE Abel9] X Abe] A2 507 o] A
g sjuSo] 33 WX R of-¢ st Hg M EAbe]
A (compound intercellular junction)$& o]F&d o
£ B AEAfe] AT AEAL] AR S M2
Y3y o] F Alolel wlAAte] wpe} go| EA| i,
A EAle] AAHEL HMEES MR A dEAA
ol 78 HE (blood-testis barrier)& o] £t}
[EE Az FEAARY Awvd FE WRE
(adluminal compartment)e]gtz 3n} 7]A £& 7]
ABE (basal compartment)eo|g} &t} o HAFL
#oz Rele] EAo|Fo] AN EoMul AfF2 0] ofF
AR I WAFRANE EAloFe] MHHLZ ofFolx]
EE Agtae, =g o] HE2 g &0 A E F&
A3 (seminiferous tubule)d] W7dEie] o222 &
ST 3l AFM T Fu|Eq d=2A AgDEyA
(ABP)Y] 5=/} W% o £2F fAA0%. = &
HH o2 ANES o YA ZES FAUAYA ZA
FeAlA o5 iAol YA M FYoz AL
RAE FgoEzN FEAARYHE A LR ¥
B 2353 (Lesson %, 1988)

Sertoli A Z2] &2 dwuto] o] T slv Al
Exoln], AT Hof| gt Yo Wik AR A
AZe] F71%< B2A Jepdeh o A Y9
oM AEA A 93 A Aol Sertoli
Hxe] B¢ Fag WdE vehd Ad Rejeta g
of, duke 22 B 4A FAH Jeiwer Ax
A M Sertoli AXS] EAo=2H A A=A
a8st dake] 9 Sertoli Al EY ASF et s
9121 (Ramos and Dym, 1979; Haiter and Grign-
on, 1980), A gonadotropin®] AAHQ £Fo 9
Z3}¢ o} (Cameron and Markwald, 1975; Chemes

e

5, 1979). olEst AMELE HE A A testo-
sterone $F9 7t4, A3EHA A E testosteroned]
3 Z4Ad AQ: Sertoli HE 9 o] FaT e
vebgely sty (Chemes 5, 1977; Nistal %,
1982).

2 A E A4 42 dte] L He g
e T gldevt CP 23] Foj3 33 FeZoME
duto] 7|A el slrte] FHE FefE HolmA dute)
Y Aol A HAHA i, og A2 AAN:
CP A &gt oafo|etal Ata s = H9 eyl
g FAA W] A e 9t 2 A} Sertoli ME
o] 715w dsiEe G2 o dTE sof & Aol
g Pob =g 2 A7 AT E FARYAR
Aol Yl AT CPe) Fof I57 27F B
259 W voksiA el oje X Adg:
testosterone®] FA4A3} AL 71 Aolgtx AR
deh

Ghadially (1985)¢] 9jsld A=A 9] W7te] EAs
Avk et jete] FelHE AL ANEshe] Hslo] wel
A MEzAYS Fo] WRLRE % Adetz st}
EAFAME CPY 7o 347 571 & 25 ARAY
stz fape] FEEHA Jeded 2 A AYEET &
F5Yl A HA& Aoz By,

HABA A Sertoli ALY actin AL A=A B

= AMANE Aol QlojA wstel 43 RAE sA T
¢lom (Vogl and Soucy, 1985; Vogl &, 1985), #)
A2 Sertoli XM e HF A EA 5
of sl=dl Az A&} HstA wdse] stz 349
o} (Christensen, 1965; Fawcett, 1975; Wolosewick
and De Mey, 1982). °]&¥ AEHUE FA5 o
g (Fawcett, 1975; Russel %, 1981; Vogl %,
1983a, b) 2T HEAL7|TE o] F& Lo|3}A 32
(Fawcett, 1975; Vogl &, 1983a,b) A &< Abv)
AZH A AEMEEY AeiutgE 84 8 (Faw-
cett, 1975; Russel %, 1981; Vogl %, 1983a,b),
AR E mofo] vkt (Fawcett, 1975; Handel, 1979;
Vogl &, 1983a,b), AEAAIAIL HAAA &L 8}
ALz odeA gl

2 AYAINE AATAAE vHLR Sl @
A9 o) CP Tl e #2884 ddoh. o3
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CPe] 33 Folo] 98 MEZAY ofgfolgly Bo) o
A3} Sertoli HE2] Fejo] w2} g o] AYAE B
£ 21 %0 ALR B, oAte] Az & o CPY
HZZA] g Sertoli M2 Fejy Wz A2 3
AR JFE A 2 Ao Hold oo gt
ATE 22 A&} dlje) B},

g2 &

£ 9% CPe 33 F71 A AW Sertoli A
ol BlAe IS FHs] st ARz B3
T A% o2 22 A45E 94+

A2 Sertoli AEAlME HHulo] ofate
g-33 JHEL o)X U} MEAXI|BORZE
YA G FAA7) wdHe] 9)on Fo
HAAES 59 HfaLEe] BRI

CP Fo 247t 3718 £% 49 Je4 Hsls 2
Hatglem, CP 13] FoZeMBE HxAe mA 4
o] velr] Alatslgieh, 53] CP 23] SoZor: 3
HH AW A Lo] HAFZol| wlshe) tha dekEg] o o
Bo] FiHez do=o slgldt. CP 33 Fo oM
T 259 2o mlaA Yo AMASL CP 2
3 FAZAMNEEH 259 Wgte] D A Yz
#25u CP 33 FFME Cristaed) 330 3
Ao vepdel. 39N AZHAD w4 fAE
AA o ME BEEHA) it

o}49 A%z Zd A, TAFYARA L,
AR § AEALY R B P4 CPY A ZEA
23t A7z Holo}, Sertoli T A Ao o5t A
A A wiA e Jgo QAN E G2 o 973
1271 ldm AlgEg,

> wk
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FIGURE LEGENDS

Figs. 1, 2. Electron micrographs of the Sertoli cells in the seminiferous epithelium of the normal mouse.
A number of mitochondria (M) are observed in the cytoplasm. The smooth endoplasmic
reticulum (sER) and Golgi complexes (G) are well developed. Note tight junction (large arrow)
and microfilaments (small arrows). BM, basement membrane: N, nucleus; V, vacuole. Scale
bar=1um.

Figs. 3,4. Electron micrographs of Sertoli cells 1-time treated with cyclophosphamide., Pyknotic body
(PY) is prominent. Electron lucent vesicles are more greater than normal group, Tight junction
(arrow) is diminished than normal group. L, lipid droplet; M, mitochondria; N, nucleus; rER,
rough endoplasmic reticulum. Scale bar=1pum.

Figs. 5,6. Electron micrographs of the Sertoli cells 2-times treated with cyclophosphamide. Concenteric
profiles of endoplasmic reticulum (C-ER) and lipid droplets are characteristic of Sertoli cells
during 2-times treated with CP (Fig. 5). Electron micrographs are showing delated smooth
endoplasmic reticulum (sER) in the upper side of nucleus (N). Scale bar=1pm.

Fig. 7. Electron micrograph of the Sertoli cell 3-times treated with cyclophosphamide. Electron lucent
large vesicles (V) are observed in the central portion of the cytoplasm. The cristae of mito-
chondria are scarcely observed. Scale bar=1pum.
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