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Effect of Chlorambucil on the Ultrastructure of Sertoli Cell in Male Mouse
Douk Hoon Kim Ph D, In Jang Chei; Ihn Hwan Lee, MD; Sung Ik Chang, MD
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This study was investigated the effect of chlorambucil (Leukeran) on the Sertoli cell of male mouse
by electron microscope.

Chlorambucil suspended in the 0.5N sodium bicarbonate (pH 8.0) was injected into the male mouse
by intraperitoneal at doses level (16mg/kg) for one week, 3 weeks, and 5 weeks, respectively.

The results were as follows;
1. One week after administration of chlorambucil, swelling and their inner cristae distruption of

some mitochondria, mild vacuolation of cytoplasm, moderate dilation of smooth endoplasmic reticulum
(SER) were presented. But, lipid droplet and secondary lysosome were severely increased.

2, After 3 weeks, the dilation of SER and vacuolation of some cytoplasm, the swelling and inner
cristae destruption of most mitochondria were appeared. The lipid droplet and lysosome were midly
increased.

3. After 5 weeks, most mitochondria were swelling and their membrane were almost disrupted.
The dilation of SER and vacuolation of most cytoplasm were almost severely increased. But lipid
droplet and lysosome were not observed.

As a results, the duration of the chlorambucil administration is longer, the degeneration of the
cytoplasm organelles is increased in comparison with control group. On the other hand, nucleus is not

degenerated.
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Wl B3 ebA Felde =, HAL A el
W, alole 427 EAlsHe Aol drh. £ mito-
chondria &= tubular cristae Adl 2 751 A3

o] gl.om, Golgi~]ahe % Fa, lysosome, lipid
g dense body 5-& 4
#, SER(smooth endoplasmic reticulum) & %
wse] ¢l eh(Faucett, 1975).

o] Alw8 7% AAxSE = E(gonadotrophic
hormone)d] o g8 ol FxpH A FAANA A 29
SR ol e Fu, FFo] WARER hEetedl
-6} gcF(Means ¢ Vaitukaitis, 1972 ; Dym 9} Raj,
1977 ¢ Lee, 1984). =g+ 2 %o #3% T & %
of A (residual body)s} o dgd A=
2 A& gcp(Lacy, 1967).

#9 o] Ax:E sterold B A4 Ewld (Lacy,
1962), ©-& lipid & &3k (Keer 5-.1979). =35
SER -& androgem binding protein & A Astel A
AA 28 ¥3he 3ol shw) (Elftman, 1963), gap
junction -2 blood testis barrier 2.4 A9 4%
24 3c}(Setchell o} Waites, 1970).

o) Shre] Sertoli Al x: %R +4FEY AY
A AADNA A=Y Al AAFAE AT
3} =1 9lch(Lee, 1984).

Sertoli Al 28] Eo) g Aulel abel Kreger 5
(1974) 5% Sobhon 5 (1979)- vitamin A8 Ad=
7 B9 AxAdd Fzd £¥&, Chapin &
(108e- A A =ANAR AP Axdd F
=27} 34 9<, Hugons} Borgers(1966)2 X-ray.
2 235 & A3 Sertolidmsl AAAT Aol
o A48 §3%E, Kaya(1986)x A A&¥
2 dA% A Ddigatiomel A Az AF AAE
2 5254 v,

chemical agent ol & @ Sertoli 4] zo] §AJol =
3} Uematsu(1966)& nitrofurazone AHg-¢l 4 SER
8 TrgAs, Krueger (19740 bis(dichloro-
acetyl) diamine &) FoFolA AxAe] T il
o] =3, Steinberger(1982)+= triethylene melanin
8 Apgel A A A A zeh Sertoli Al x Afe] o W AA
A 28] 2ol ol ste] mmstdrh. 2¥ 1} Lee(1984)
i hexatluoroacetane %-1 Fol| A Sertoli Al =
A &g A G&E TR

E dTE
agent 2] 4 %4l chlorambucil(Leukeran) % v
oA A EAZ 4w g FHAE 4
ggpel AAH oz A Eeste] g o Pl
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chemical agent 3ol alkylating

w4 WA mEA A
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1. AEAE
L AYTE
Aol sta 3 ¥ o FFEAEAAA dyg =
A eE 1 20°C£1°C, FE 1 60£10%) 2R T
A 27gal AF 205 # A/] Swiss Albino(Mus
Muscus) A58 &7 AHE Wz ¢ AHATY
1,3,5% ol # 20vte] & AREsE
2) % F
oJ %9 Burroughs Wellcome 4} & §4] chloram-
bucil(Leukeran)-& F-&3}4 .
2. MEWY
1) g4
Elanie ¢} Johnson(1979)¢] W ol we} 38 T2
Chlorambucil -&- 0. 5N NaHCOg(pH 7. 4)el B
25 (kg 16mg A Aol Y A AL
Zelatglom, W&=TEL F3¢ 0.5N NaHCO; =}
FqI sk ek o
2) AN A B
BLed | A slell A H & %2 0.25% glut-
araldehyde ¢4l o] x34 & F cacodylate bufter
(pH 7.202 245 0804 2 A7 F mA sk
245 A 3% ethanol & ¥<:3}1 prophylene oxide
2 Agstd HFAen AT e Epon(Luft,
1961) 0.2 E Al shgi v
=z 4512 LKB ultramicrotome 2.2 semi-thin

At

'section sked 1% toluidine blue 2 @4 & & ik

He| 2 #ol g vhg, ultra-thin section 3}-¢f, ura-
1969)9} lead citrate(Reynol-
@, 19632 o| Atk AF P 2L Hitach
(H-600) F3)-Axpalw 7 (transmission electron mi-
croscope) .2 3§49 v},

nyl acetate(Hayat,

72 o

o) 2FF FEFH T o
AL gt ek
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& FHow BABor AFA4NR o 1, A
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Table 1. Electron microscopic observation of the effect of chlorambucil on the Sertoli cells in Male

Mouse.
Treatment
Control

1w W 5W
Cytoplasm Vacuolation - + +4 + 4+
Mitochondrial destruction - + 4+ 4
Smooth endoplasmic reticulum dilation -~ -+ 44 + 4+
Lipid droplets =+ ++4 + -
Lysosme ++ +++ + -

Effect were graded as follow; —none, +minimal,

AL AAAEE Aololl EA4oR Exsta ¢
o] #elo] Lo|stgiek. o] Az YL LT ek
dg oz ek F9 7 AskAl Syl dem, o
Rz olde &7 A ek =g A
A4 lamella 4bel o] Wbzl SER 3 of 2] 7}
] tubular cristae X.9k¢] mitochondria 7} 7}
Lo AA e Yo, Golgi7|a-e gn FA 4
23, lysosome,. lipid droplet, residual body 7} 4
=4 Aslel meA Ads d3ickFig D. dz4
slake] &4 Ao AR H ggieb(Table .

153704 B2 4y B=x efdyd or FHeo Qm,
e tdsbe, dF Ak Fee] Y A #
5 g e (Fig 2).

g5 SertoliAl z A3 YA AE Alolo] gap jun-
Wb e] glow, 2% lysosome residual
body & thbgt 2712 A x4 AAAd nEA E=x
89l o, lipid droplet-& =3 oA Hojzl H9d
Wo| £¥slgvh. =g SERE e o] o
v, o-& mitochondria &= WA o] cristae o
membrane o] &A% #o| a5 Ak (Fig 2, Table
.

33e e e Y el o Y
ARE o]y iAol Hg=el A= (Fig 3). A=
Aol A+ SERo] as Ju el la, d¥E F=
3t 9 0w, mitochondriat= WA so] =7 o
o] gleork, lysosome @ lipid droplet & A9 =t
25 A @okeb(Fig 3, TabeD. 3 A" A 39
a7l A=A i, AT Axd Aeldle
collagen fiber 7} gro] 34 = 31k (Fig 3).

55Tl A AL elldoln, AL FAF A
olv, AzAde & Fzsb Follq Hel He]H
5 o] 239 3ch(Fig 9. = ¥ A ¢ mitochon-
dria W4 5493, SERE =24 F4Fgz, &
Azarwd A9 fFHA eskeb(Fig 4, Table

ction o]

+-+moderate, —+--+severe.

D. g3 7149 AxA }olol= collagen fiber
7b gol Rt e, A& At Sdd 3]
239 e (Fig 4.

o - E

Chemical agent ¢] o %9} alkylating kB2 A
| FE FUskg g W Al AR o
3 Fol A xbAl 28] @ 4A £4H(Bateman, 1960),
A4 2% s}3 (Jackson, 1969 ; 1%, 1987), &
ol g-ik(Jackson 7} Claig,  1966) 5-& JeluE
antispermatic agent 4 R Ho] $tv}(Reddy o
Svoboda, 1967 ; Martino %, 1987).

o T g4 A chlorumbucil & # A4 ¥
’ﬂv—cﬂ sle] Sertoli Al 4] w4 Tzo Felx w3
£ A Zolrl :

kE A Folo] w2 w4 T2 WEHRA SER
o] 9leb(Table ). ¥ o9 ol zFd]A lamella
A 2 wgsl SER-¢ Lacy(1962)7F »ag 23
zro] A AAal Aol A steroid ] AArs FulE
@& Aez dALS. =} $AFAS S| A
$5 278 AodA 5FdlH & Fgo g i
Aok (Fig 4, Table). o] & lﬁ/‘é o] o 5kef Sobhon
E(1979)L vitamin A 8] A9 3AFHd A, Kaya
(1986)& ALYHY ARE A7 A AT
2714 SERsd 9 Fo] SERE o] 74 A=Az
FHAE A7, o]zY o FgFo= -2 piknotic
A2 P FER o8 foamy Fd| B2 Sl Az
X E3 wdel lipid droplet @ dense body & %
A¢E v shgch o] g ol Ax&FI o
x}o] ek Wl Ee s 223.qch, gk Anton(1979)

2 SER & #4& 27 WAooz ozlom, ozle]
Az AAel JF& F £ deba ek
B FollA] oFge] ARy o] A 4E SER
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o o] F AL oE &3 SER S A o= o
Fow, o]& Anton(1970)¢] 2m¥ A} o] o
B Az vle) A A 9GS dystn
ARk, o] 22 WA AL steroidd A4k d
sl A g Hem F3A.

Sertoli Al =4 ¢ FxgAhell wsted Uematsu
(1966) 3= nitrofurazone & A& 4, Kierszenbaum
(1970)-& trenimon ¢] %o 4], Hausler ¢ Hodel
(1979)-%- pipecdine methylhydroxyindone § 41§
B Tk kEe Jgem SERS FHad
g Axdd FEst ¥49E 2astgdeh. Krue
ger 5(1974)-& bis (dichloroacetyl) diamine ] A}
FollA ofEe] HA £aE Fol doid AR F
A5}l v}, =g Mason $(1964)2 cadminum %o
alA o] g Fxdyt Ax FAE Ui 4E
slgdek. §%) Chapin(1983)-& Sertoli 4] == A 4
Adld @ele A x4 otk Txssl HAde)
I 39 o7, Russel 3 Clermont(1977)-& A A
e AR Az omd o] e &b
vt shglvh & 7ol oFEFAA %
Fx3te] 3 A2 Uematsu(1966) ¢} Kruegers-(1974)
o] FAL At o] FFo] HAH F4-& o SER
8w g8 A=l Ader FEHAd. =
Mason %5-(1964)¢] v AZo] Fx7 AxI4}
T FdeE rasEe ¥ oY 9 W] g
T AeR Hel dX A et

o) 2Fd A gl tubular cristae ¥ w]e] mitoc-
hondria = Torens-(1964)¢] ®.33 steroid AJ Al¢)]
9 4§ cholesterolo] = gl N =hAlql side chain
o FEE AT Aoz oIAAY. v 3,554
mitochondria ¢] cristae ¢} =] s}3], vjE&EY 4
Aol Slick(Fig 3, 4. o] 22 A WA <&
ol &% AzAvd B4 $A HA dn =g
mitochondria DNA 8] &4}d] 213 Roz rug
2 5-(1988)9] Ak HFArsteb. ®=g Voglmayr
(1971)-& mitochondria 9] Fz3 w42 O] A}
o 9e& niA whal A4 R B =Lk
A& et wuskg ek

2 o FelA w5l mitochondria = ¥ SER
ol 4] A Ak=l cholesterol o] §1-&=]8}l% o] o] pro-
gesterone ¢ 2 A #-4-=# mitochondria 8] 7]%-0]
EG4 7] Aol steroid A4k =X gcia &
240

Lacy(1960, 1962)%& wA}4 A8 & lipid droplet,
dense body ] F71& AA =g &4 & Sertoli

Az 2FE Az ozlew, Gilliesel Lee
(1983)f lipid ¢] ol 52 Aol dAddrtn
A o1}, Sertoli Al 7 HA] A2y A& 5
7]-%]—24; lipid & b4l EAwivta Fxstgeh =3
Keer %-(1980)-& & &+, Mortiner ¢ Lincoln
(1982 ool A= A A6l lipid
droplet7} @ol A& wmstgel. £ odTdA
vl =3¢ lipid droplet &) 22 steroid ] A€l #
sa gAAY, 15Fd48 FrHe Keer 5(1980)0]
Bnw A el W4Y APz UG linid
o Az Astz oA} zelv 3,554 lipid
droplet &) 44 & Az agdlA dend Ao
2 o 7 %o] dalEe] gAo] FAsl der oA
Ak, Mortiner 8} Lincoln(1982)&= =d AL A =}
A A A lysosome ¢] Z7te} necrotic body ¢
A4-& Raustgel. & Az IHFA FHd
lysosome ¢| %71+ Hugon 3} Borger(1966) ¥ Lacy
(1962) So] X-rayel| &3 $] &% 404 Sertoli Al
28 Hatgo] FgHE AT st Ao 9
AL FEo o A" ANz A48 e
317 1% Ao ® FF3Fv, 3,550 A lysosome ¢
AL el A7 JEA B FAAdAN A7
Az e dAAY. 5 233 1574 residual
body 8] Z7be A4 ARG AAAHAA o] Fof
A Az HEF de Fo g F2Eu, 3,554
o] 54 §l&L YA Aol TR AR sEHrh
E 4T gazTdd 49
Setchell(1970)¢] B3k ko] &4 EYol eist
' Aoz dnAdv. $ERS 5,557 Al 3
g3 2L 9 *BéM X8 443} Sertoli 4l 24 &

gap junction -2

A dgdom ¥ EAE9Y EAs] zoE
delzl A xA G4 %7 & e AXAELR
A 45 o).

oA o] 7}

2 A Tl o 2ol uwls £
712 v] % chlorambucil o] DNA EaE oA
A7 Aok, Alzid-g dx i AAAdLe]
7] A ol 59 JEgE HA e e 353
1} DNA ¢} 24 £4-& & dez 44,
o) aFs} zro] S aqle]l &3 Sertoli Al x&] o
gkol] abs] Kaya(1986)-& # 4%me] 2 &o 4 Ser-
toli A =7 742 wA 4 & wol olzle] A% kel
e A A zel WA g fdaeha sl 2o
Oettle ¢} Harrison(1952) ¥ Steinberger ¢} Tjioe
(1969)% Sertoli Al =& opBolu} b o] o kel
A4 e AdH, wE AqAxst A i A

fe 2l
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AE 2§ g Aes Bxw 541, Lee(1984)%
hexafluroacetane o ol A Sertoli 4 3= =4 &
e dA dn ¢ AL JAAFEEEY 4o
ob wobgly] Wl olwk wrESIL T £ o FolA &
chlorambucil £] o 50 2 Sertoli 4] T v}& 44
AzEAcr g HA Lo EFEH T | 7o)

T Azl B J3& ot el &
qgE A g Aow by,

8 ¢

Chlorambucil & 2 A3 ¢ Sertoli 4} o] w|x]
B 4FE 245 S5k FFAKg)E 16mg 4
1,3,553 %o % F wATF=E BAT 4
3 i3k 22 A 4k

1. FEEH 13w 9% mitochondria ¢ =)
# ¢} SER &) 244, gap junction 9] wk, 2% lyso-
some ¥ lipid droplet & E7}7F g+t

2, 354 A2 mitochondria & cristae 9} =
9] st3], SERS A¢ &3, A=zdue TzyH
o] sloi}, lysosome, lipid droplet @ residual
body & 7145 9},

3. 5%¢]l4] A9 BE mitochondria &= 4 540
¥, SER& =zA 5ol A z4dd & =g ¥
gz, b8 Axdslds Ay dgEs] gkt

o] 43} ko] chlorambucil 8] *F4 ¢ ]3] A
FEF AxAdne £rae dAo] 2m Fx9 $4
o] FTrksht He WAL AY & = gk
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Fig 1.

Fig 2,

Fig 3.

Fig 4.

Legends for figures

The Sertoli cell from control male mouse. The nucleus(N) is infolding in the surface. The
endoplasmic reticulum(ER), lysosome(L), lipid droplet(LD) and mitochondria(M) are well
developed. %8, 000.

The Sertoli cell on the one week of chlorambucil administration. Note a striking increase in
the moderate dilation of endoplasmic reticulum(ER), lysosome(l), degenerating mitochondria
(DM) and lipid droplet(LD). The nucleus(N) is normal shape. The gap junction(double arrow),
collagen fiber(CF) and residual body (RB) are well developed. X10, 000.

The Sertoli cell on the 3 weeks of chlorambucil administration. Note a striking increase in
cytoplasmic vaculation(CV), smooth endoplasmic reticulum dilation(arrow), collagen fiber
(CF), heterochromatin(HE) and degenerating mitochondria(DM)., The nucleus(N) is normal,
but the lysosome is not observed. x12,000.

The Sertoli cell on the 5 weeks of chlorambucil administration. Note marked cytoplasmic
vacoulation(aster), SER dilation(arrow), degenerating mitochondria(DM) and collagen fiber
(CF) of the Sertoli cell cytoplasm. The nucleus(N) is normal. Some basement membrane
(arrow head) are broken. 6,000,
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