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Effect of Chlorambuecil on the Reproductive Cells of Male Mice
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The present study was performed to investigate the effects of chlorambucil on the reproductive
cells of male mice.

The animal was treated with daily injection of chlorambucil(16mg/kg) for periods up to 35
days.

The morphological. changes in reproductive cells of male mice were observed with light
microscope after routine preparation.

. The results are summarized as follows:

1. Testis, epididymis, prostate, and body weight were increased in conirol groups, however,
in the experimental groups, these were severely decreased.

2, The diameter of seminiferous tubule and the height of germinal epithelium cell were
«decreased, and more numbers of spermatogonia A, spermatogonia B, spermatocyte, spermatid,
and spermatozoa were severely decreased. After 35 days treated with chlorambucil, almost all
-épermatozoa were lost in seminiferous tubules.

3. During the process of treatment, the frequency of cell debris, vacuolations, piknotic nuclei,
and multinucleated giant cells were markedly appeared in the germinal epithelial cells.

4, The severe hyperplasia of Leydig cell was revealed, however, the Sertoli cell was not
affected with treatment,

These results indicate that the ¢hlorambucil causes ultimate lesions for the production of repro-
ductive cell in all stages of the spermufogenesis..
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o] gkr}(Calabresi, 1967 ; Lerner, 1978).

chlorambucil & DNA ® J&Ex TAEAq]
guanine 8] 74 A4£9x}& alkyls A4 DNA &
A% < Al g} (Brooks ¢} Lawley, 1960). w}u}a]
of oFE2- A otast el HAzAd] o
ol A, dauors APHL Fo A
& g% el 2 9l ek(Connor, 1972).

chlorambucil 5o 2 o] 3 4] 254 & 7] 5-(1986)
o 20mgH 277 ¥HFAF A el T
WAl ko], Monie(1961)E ¢ AF N4 A2
#al o] Aol fale], Connors(1972)% 71, Al#-e]
zA ¢ dTF g%

3% chlorambucil ¥-¢] 2 o1+ A A 4] = o] o] g
ol 7= Jackson 5(1959, 1966)0] w33 o] ]
bgrel el F4o WE 94, Freund(1968)¢]
guinea-pig ol 4 5mg & 13 Fo] Foll A A o] A}
Axbee] fA g gha, 21%5(1986)8] 257k 20mg
A FARAE A g AAZ L, AR meke
W, A4z 47k 58 Busigeh.

¥+ AL chlorambucil & 537 A" A
T Aed ol Agare] A7, gAYz
8 A, AR9ax, BAYA=E, Ardz, H4
¥, 3%, Sertoli Az ¢ Leydig A = S uli =
Wsksbn & RAsls] $ske] vhest e Adle 5
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1. dEx=

D uEHEE
A Fm dohilF O 4EE ASAAA AR

27 (AVex 200C+1°C, 4% 60+£10%)o 2 &
A 27g 9 AF 2059 A/S Swiss Albino(Mus
Muscus)#] 9] male mouse 2] n] 2F 150}8],
9T 1, 3, 55 4 15, 12, 9wlel & Agstgivl.

DY B

39 Burroughs wellcome 4} A]3%9] chlor-
ambucil(Leukeran)-& A}4-s5-4t}.

2. MEYY

chlorambucil & Elanie ¢} Johnson(1979)¢] s}
Wl wel J 832 0.5N NaHCOy(pH8. 0)el] H-4-
A7 kg@ 16mg & H7o Fgdu J=zFe B
ko] 0,5N NaHCO, ul $¢] 514 t}.
244 Al Uy o' w5 16ufd A
ETH R dte] A5 FaA, A4, Fug, AY
4 A $sle] E.T.N. balanceo] 4] ¥ & o} &
&& 0.25% glutaraldehyde & Helley m2.4 of of]
%! Epon 5} Paraffin 0.2 x+islgch.
4 & 0,5u9) 44 0.2 cross-section 3¢ tolu-
idine blue & hematoxylin eosine ¢.& of 4 & =
olympus 33 v oz AH stz Fodslgel.
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2487 ko] A5 Al Fak 7 sl FA F A
&, g, AYHA-E Fo] e} (Table 1).

A g Al Agolw (Fig. 1), AAake] A4,
AN YA 2 Z Folw A AT FUT F4E B
dow, U=, iz, A=z 5o YA A=,
A%, Sertoli Al 3= % whgslo] ¢l 9 ch(Fig. 1.

Table 1. Organ weights in male mouse treated with chlorambucil

(16ug/kg body weights)

Group Duration B. W. T.W. E.W. P.W.
(week) (® (& (& ®

Control 0 27.1134-0. 322 0.22740.018 - 0. 148-0. 006 0. 1614-0.'003
1 28, 3800, 472 0. 251--0. 009 0. 158--0. 001 0. 167-+0. 001
3 30. 533--0. 539* 0. 2824-0. 001* 0. 1624-0, 002 0. 1714-0, 002
5 34. 30041, 257+ * 0. 302+-0. 003** 0. 172--0, 006* 0. 21040, 010*

Treatment 1 24, 38740, 430 0., 209-+0. 007* 0. 136+0. 004 0. 1394-0. 002
3 21. 20040, 539* 0. 099+4-0. 005* 0., 086--0, 006+ 0, 1024-0. 005
5 17.793--0. 7667 + 0. 0754-0. 010** 0. 08140, 008* 0. 07940, 006*

B.W.; Body Weight, T. W.; Testes Weight, E. W. ; Epididymis Weight, P. W. ; Prostate Weight.
Data are expressed as mean + S.E.M.
*p>0. 025, *#p> 0, 001
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Table2. The effect of chlorambucil on quantitative distribution of mouse germ cells

Treatment
Control

18%% 3W 5W
Number of males studied 10 10 9 7
Mean tubular diameter(um) 176.174+20.95 120.88+8.39** 95.96+12, 29%* 78,254 11, 75%*
Mean height of germ cells(um) 48.254: 7.84 34.6616.03** 19,54+ 7.49 11. 17+ 4. 54**
Type A sepermatogonium number . =
per 69 tubular cross 151 2 12+ 2* 3+ 1
Type B spermatogonium number .
per 63 tubular cross 26+ 4 28+ 2 . 9% 2%
Sertoli cells number per 60
tubulgr Cross . 18+ 2 18+ 2 18+ 2 17+ 2
Multinucleated giant cells _ 0.6+ 0.5 1.2+ 0.9

number 60 tubular cross

Data are express "as mean+S. D,
*p> 0,025, **p> 0,005

Table 3. The severity of different effects seem after cumulating administration of chlorambucil
on the seminiferous tubules of mouse

Treatment
Lesion Control

1w 3w 5W
Vacuoles - - ++ At
Germ cell disruption - + ++ 4+
Intratubular cellular debris - - +4- ++
Frequency of seminiferous tubules atrophy - + ++ ++
Intensity of Leydig cell hyperplasia - + +++ ++

Effect were graded as follows; —none, --minimal, +-+moderate, +-+--severe.

Fig. 1. Seminiferous tubules of control mouse.
H-E stain. X400.

Fig.2. Seminiferous tubule from a mouse

AAAzE AR $xse] glo] 249 & receiving chlorambucil for 7 days.
4o A8 B 2 gl gich(Table 2, 3). Note characteristic vacuolation(arrow).
Adl &+ dsinH(Table 2, 3) H-E stain. X400.
o o
2, gERH 1T A s A zae ¥olm Ze]Egc}(Table 2).
o 23 wlske] A% AL, Hugh, A4l FAA LS E4L A A sboteldl 1A% A4
A 27 FFaskgd o (Table 1), «lA akel =14, Az Astel, g AAzETE b st
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Fig. 3. Seminiferous tubule from a mouse
receiving chlorambucil for 21 days.
Note characteristic vacuolation(arrow),

piknotic nuclei(arrow head), and
Leydig cell hyperplasia(star).
H-E stain. X400.

b
Fig. 4. Seminiferous tubules from a mouse
receiving chlorambucil for 35 days.
Note characteristic piknotic nuclei
(arrow head) and multinucleated
giant cell(double arrow).
H-E stain. X400.

A 3 et (Fig. 3).

=3 A4 ANAE Foel FEPY 2F
vebsteh(Fig. 2). @3 Sertoli4lzel 44 o]
= A4 dglevk(Table 2), Leydigdze oz
Foll skl ekzre] A& helvl iek(Table 3).

3. ofERO| 352

f

Agst 4 Aae] TA 2 Aa, Yoy, A4
o 2ol sl AAs rshy o (Table 1),
I4akel 47, AN 2 Fo| & o] FolE
Qch(Table 2, Fig. 3). 444 ze &£4e 4
ol Arkg A, BAAAze 40| vl A ua

-

Fig.5. Seminiferous tubule from a mouse
receiving chlorambucil for 35 days.
Note numerous vacuolation(arrow)
in degenerating germinal epithelium
cell and the cell debris(double arrow
head) in lumen.
Toluidine blue stain. X400.

Fig.6. Seminiferous tubule from a mouse
receiving chlorambucil for 35 days.
Note numerous multinucleated giant
cell(double arrow) and the cell debris
(double arrow head) in lumen.
Toluidine blue stain. X400.

N

=z, A4z 59 £5 24 FLidch =2 AF
L W 7(lumen)el 4 A9 E = ¢l 3A=H(Fig. 3).

45 A4z Aol A" cell debris,
F=x3¥ 4, piknotic Al = F-o] vielgton o4 A
#] 7kol] = multinucleated giant 4] =7} 1}elytel.

Leydig 4l & o 230l wlste] @e AL u
o 2w Sertoli | 28] AWl Ao ¥ £ 99
t}(Table 2, Fig.3).

4. 4EROH 55T

ozl wlsked AlF, A4, g, AFAH
FA = 2A4 FrLdtden AREE Fol vt
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(Table 1).

MEA e ¢ gn AsA 55 Uil
2m Feo] F=wlm FlelA Holgl ek

ARZ] AR AN A A2F] Fole ad £
ol Flont WAL Ad e yA vhelyek(Fig.
4, 6).

Az A 4L AT Lo AT
A, B AGAZEA oL nF L£AHYoH,
Ardz, Az $71 2 Fiigm
A9 ¢ 3iri(Fig.4, 5, 6).

HAEH A=z F9d= Zxy 4, piknotic
nulcei, multinucleated giant 4] ¥. 5o JJelygr}h
(Fig.4, 5, 6).

Sertoli Al 298] FAwolx gyl ot(Table 2),
Leydig A =& B¢ 4% el ge(Table 3,
Fig. 4).
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chlorambucil & DNA o] ¥4 E=#q guanine
o 7 AL 4A-E alkyl st A# DNA g4 £ o
AN Hoew &uA ghrb(Brookes ¢ Lawley,
1960). whebAl A Fqkast oo Edo] 44
g zd 53] FFfe] E Ao Ha e §
t}(Lerner, 1978).

B ATl A FEe Fe o] ALEAF, A
&, $A&, AYAY FA Aista AgEo]
o AL AFY AL deAA Yot FE
o olgk DNA 4 oAl &g Fahgo] A6l
w] o] delg Astelzm Almsle.

Fgol A AAE mekdl s kaufman 5
(1955)-¢ ratelA ethione §o 9 21 5(1986)0]
chlorambucil 4 mouse of] 2 £l g 3 &7
704 AR ate] o] £ sk, Fo cl o
2 dgvta rasdtgdo, & dTdAE oG8
A e Aol AeE AR woRe 2 Wt
Al dskent, HAAs YAASA 2 Wol
ol &4l

Kaufman 5-(1955)-& A4 2ke] Fol &8 14
o Folgd detd deldrtlzm sged, A
(1986)-2- <Fgo] AA ke F-Fr ggkg FolA
dol etz sFgvh. 2t & Azl A FEo
Ao Aol zE2A e Fo Az
Zraz qldle] AA3de] A E AL w oA

chlorambucil 8] 3] %o J|7te] A4E AlA

ofit ofw

e WAL a2A vy de i Az g
sk Aol Yol

Prior 9} Ferguson(1950), 71£(1986)-& ofEof
o) gk AR W AN Wy A=e A
uie} 4 HEsl 254 whEA vehded], of
e AFe AAAT Aold P i a
Aok FHe AR spojetn Bm el 2
£ AT AL g F 7 AAe] E4bo] A
8 FA 6 ol o] e A4 kg 9F
FA Az E4o] AL T A7 gE AHom
F-&h

gl o EAbo] AH am WA JdFE G
AzE 7lA" 28 AAQAlx, BAGA =,
thgez ArAz, A=, FAZor. oFe &
A8 Waites ¢} Setchell(1966)= & f3k¢] 4}
Ao Jgg Fv] o Folel g3 .on, Bocca-
blla 5(1962)s} 7] 5(1986)2 ZAAx g &
z3e g HHd dEe] 4o AATE F
& o] F Aol WA Folst AFE FA W Eoleh
Bustgd v, ¥ AslE olek wiksA deludzl
22 f3Ed.

FEFo] 3,550 4 uFud AFo] 9k Ao
2 GEFS A ojv] EA4F Ao [ A £A
&£Zo0 2 YEdged 2 Fod M2$ A29 A
Aol FEAQY] vl Eolel Azt

chlorambucil g g 23 ANz HAydL
cell debris, piknotic nuclei, multinucleated
giantd =, Fxg 4ol vrelytel.

1 5(1986)-2- cell debris = Sertoli Al x ¢ 7%
ooz AHF-EL FF #Agd dot FHoE
oz, £ 475 vy Asels 445l
2 & APl A Sertolidze] £ )42 A
9 & 4+ 94evl, o2& Banhawy 5-(1977)3)
Bowler(1972)7} mepivacaine 3} 98- rate] A &)
gl W AshAl &4 AA gl A Sertoli A=
8 =4 oj o] glglw Azt g g+l

Ze g o] Az wAFz J)% o] AL E
A= Az,

A% g x4l piknotic nucleid] 1}elg-
€ Hans 5-(1962)2 o9 AA=s} dste] def
v, o] e A=zAe gddn GF 9]
Astd vehdA dkevha shd vl 29 7 %5-(1986)
L Az, ArAx T4 d44 &4 g4
Wo] wlA Aol A vpehdeln g, & o7
¥ A5 ¢ piknotic nucleid] X2 £ o 75
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(1986)¢] o F A s}e} FAkslel,

2 ATY FEo) g3 Fxra) gae Bamhawy
5(1977)¢ mepivacine phdrochloride ¢ rat
FAYE A kEe Gk g8 oo d4e]
dvha wu g As} ke,

£ A¥8 FEF 3, 557 A multinucleated
giant A =7+ Jelydel,  Hans +(1962)& ratd)
biscdichloroacetyl diamijes ¢] Tl Al el Al o)
Y OB 9L nmshyisy), ojRe& A=
4 oA A FEFA LR debdrln shel.om,
Brown 5-(1960)2- ¥4 4 $Aideaa o A ste}
3£ FAg on Siperstein(1920)%& rats g A epE
ol 9T A RAxY Salo) o g A4 dcka 5
Ak =8 Alvizouri s} Warren(1954) LR
BAx $e) e A o] o] Hom, Goldberg =-
(1959)2- cap-phase 4 4| £¢] o] Aol mhEe] A
vz Rashyich e v R A Kaufman %
(1956)0] A xA%ele] As)z Ad #Eee A&
Adel 3o Yygsche nns Frabselo o A
Ak

o) Z& oJfE o) AxY 2o A A 4)
z8 e T4 wAo] Hy] wjHoluh,

Grass 9} Silver(1962)3= mepivacine 8] A 2]
A AP AL e Yardd Jgg
ol FPe] el o) dojdelm kg o,
Etribi $-(1976)-& guinea-pig o] ambiher glyce-
ogen g o] gL 7] o Fo) A 252 8] oA
F A Lo syde),

¥ 478 Az chlorambucil o] DNA ¢ %
Aol G ge Fo) dMm &k o4 ol
B 215-(1986)2] o 4 5o} Frakskelbn Alas
T 2@ kgl el E YRy A E57)
Folm AN o= JE s wopels A
%y 8}7]% Leblond 2k Clermont(1952)7} w3 7
A- AA A7) o G,

GE & F49 9% Kaufman s (1956)
& ethione o] rate] Hzo)4 n§26 e =
o A gke)] Fo1 5] Wl fe) oydrim B4 =k,
e Y5 Fad o) Aol 8] &3} B
A&, A, A% i) doldrelm Azl
2 o] 2o Hae e 24 Al 2 o] A
Leydig A 24 ¥4 24 ») ol A5 354 Y4
°] 4ol u] Hans 5(1962)-¢ FA A 29 G
of 4% old Asirt vepdeln FRom, ol

Leydig Al z 3= 2% T (dense group)L o]Erlm

#sivh @3 Me-cullagh(1932)& M sta19 o
A Ggol HAAZ AFg Fo] 240 ool
$Hm dusded, €AY AslE o9 B4}
et A zrg] v,

2 ¢

Nitrogen mustard 4] $-¢] &4l chlorambucil
€ mouse 8] o kg 16mg 4 1, 3, 557 =
HFA et oFEol dg Faulg A A xS =]
= Aot vhgs 7.,

L AF Ai, BA4, A4S FoAle vz
ol Az ALFA gro] B TR o AuE
AAE A8 zrdstsde).

2 AAzrel HA, YA 49 AEZE Foliy
2 A4z, Bygax, HrAdz, A4z,
A3 =k =24 Fastgdon, 5RelAL 1A
b 2 48y

3 FHEG Q] AL A4y Az
cell debries, FEH 4, piknotic-nuclei, multin-
ucleated giant 4] x.¢] 8ol Eoch.

4 Leydig Azt 334 f4¢ Jehiw 9o
St Sertoli Alze] 4 wae A g9k,
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