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ABSTRACT

The experiment was performed to study the morphological responses of the thymus of
the mice, to antitumour agents (5-Fluorouracil or mitomycin C).

Healthy adult mice weighing 25gm each were divided into normal and experimental
groups. 5-Fluorouracil (60 mg/kg) or Mitomycin-C (400 pg/kg) were injected subcutaneously
to the animals every other day. Animals were sacrificed at 4 days and 7 days following
the first injection. ‘ .

Pieces of the tissue taken from the thymus were prefixed with 2.5% paraformaldehyde-
1.5% glutaraldehyde, followed by post-fixation with 1% osmium tetroxide.

Ultrathin sections stained with uranyl acetate and lead citrate were observed with a
JEM 100 CX-1I electron microscope, '

The observed results were as.follow: .

1. Apoptoses of T-lymphocytes were observed more frequently in the thymus of the

experirmental groups than in those of a normal group. -

2. In the experimental group, the plasma cells with distended cisternae of the granular
endoplasmic reticulum and the eosinophile leukocytes were observed frequently.

3. In the experimental group, newly forming Hassall's corpurscles were observed
frequently.

4. In the mitomycin-treated group, the epithelial reticular cells containing distended
perinuclear cisternae, distended the granular endoplasmic reticula and pyknotic nuclei
were observed in the cortico—medullary junctional area.

5. In the mitomycin—freated group, nuclear bodies with medium electron dense materials

were often observed in the T lymphocyte.
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6. In the 5-fluorouracil-treated groups, fused and dissolved tonofilament bundles and

gpoptotic bodies were observed in the some epithelial reticular cells in the medullary

area.

7. In the 5-fluorouracil-treated groups, some elongated and bar-shaped lysosomes with

electron lucent gap were often observed in the macrophages.

8. In the 5-fluorouracil-treated group, membrane complex of the smooth endoplasmic

reticulum were ofen observed in the macrophage.

From the above results, it was suggested that 5-fluorouracil or mitomycin could induce

rapid involution of the thymus, and disturb maturation and differentiation of T lympho-

cytes, and, in turn, supress immunity

Key words :

N B

EHEE2] 714 (thymus)2 $74 (mediastinum)
o A= FEYLr)Ro e JHEA ] B3 A
Ao e THEZT9 2 AdAAZE 2 AIAA
"7FA) X (epithelial reticular cell) o] 2]l whal3-
(monocyte), ZEAA E (macrophage), A 5ZAHE
(fibrocyte), AWM ¥ (adipocyte), AZAWEF
(eosinophil leukocyte), 43438 (neutrophil
leukocyte)Eo] £a)3te} (Kendall, 1984; Fawcett,
1994).

7t 75 HEZI|MEENE THETE A
A ¥ ohiE, THET 7MdAM A|EF AEE
IS ASS AEAHLE FIYNFPLZA A7tE
Azt WAL He X AdG. el 9 3
Z7\Ga) ol U sl AMRZ|7RA ZA) wRE
F w24 e gidled, 53] q2ETHY 2EHA
£ o A7 AsHA HEH7|E ot (Fawcett,
1994; Weiss, 1988). 7t g5¢ Flzle &
AL (Z2EFE o|4, HAYSAHE ot 7lse
gL WX 295 (2EH wlelga g, F
Do TF ASAAZ 247 ARS8

% et

* o] dFe g AT TEAA eFHA, Tk
9 2FXNBA lEA TR wAe ¥, 1993~
1996) o Fu)ell s AP S

5-fluorouracil, Mitomycin, Thymus, Ultrastructure

FEAe] 718 a2 AANHNEEY NEAE
7150 MR BxeA dAd A EZA2E (cytoreti-
culum)e] #F4L& o]F3 glxd (Sainte-Marie 5,
1986), o|F AT ANFAEZEL AFEe AY 95
e} NxY 9 JEALsIRe] EAd det 4 F
S8 FEI 4 9lod (Fawcett, 1994; Wijngaert
%, 1983, 1984), °|& HEEL THETY A=
Aol o8 988 Foitr} (De Maagd 5, 1985).

7Y B A F (thymic nurse cell, TNC): 1
Az W o] YEFE EFEL U} (Scol
lay 5, 1985). ol¢} #eo] & FFHo AE7 o2 F
o ANEE sty = FAE emperiopolesis®}
2 sl=d s 2R oA 9] emperiopolesisE 714A]
ESAEe MEAe THZTE F3Eoz2 Ry
AYA7]7] dEol EFT REAACL o whd|
2 setEAo|u} vle] A Fof FlAl RS Tl
o AYsty AFNEFZHEL] AHEAL] ET o
Ax BE THEZTE w2 A=z 7tgAle] &
Eoa) E4A3 o 7] &5 o] HYxE
st} (Kendall, 1986).

ML HoshA v Ed THETE WhEe]
W Feolunz gHozRE oe7ix] o] 7hAl
AANZE) otz TEed 2 Ee] 42 5 8l
vz A5 A 7iEA AAMEe] =3
53R g o]xpX e WelHe] Qe ElEE g
F337ke) EIAANEEL o|F FUET A
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1980). &3 wjrA AR spEAe] Ayl dvx
AN FEEL interleukin 13} prostaglandin E2%
ulste] FlEANESY FAE 2ASE V¥R AY
9l=} (Papiemik 3 Horno-Delarche, 1983).

gehAgt A Euel DNACl A3 2 - 243}
DNAS 4 (replication), ZA} (transcription) 2
W (translation)& st AL Habd
2o NYsted HAFAE Wt HERLE A
oz o) g HEZAE YeE HAE
2339, IghAle 2 ALV T2 ot
g, FPAFAEAL, HAAGA, T2EA,
AZFGAAA TR £7E 5 vk FAA2 AL
He 4F7Fed HEAQ] AAbEEA 2= 5-fluoro-
uracil® methotrexatez} 92w, U732 Z = mel-
phalan®} busulfan (Myleran)e], 3AJYELZ
* mitomycin C, adriamycin % bleomycine|, A}

HAAA A 2= vinblastine, vincristineo], 2
A 23X androgens, estrogens % adrenal steroids
Zo] 9le} (Clark 5, 1992; Gilman &, 1985).

A Fe} P Ao o= AR o M= A Al
atol 7} ¢17] WRell FPA T Fodshd AP E} &
NE7l 2% 48 A Hey owt Az dAk
7b FHoz A Fubsly] g of B &S T
A "t os o] FepAle] HE-E W] Eo|Ho[s] o
T FHEE A8 FUAE Foistd AT &
A 5o B2 Ebe g

589 Al T4T)ee AANE zefste] W
) Pavte] FAsH el 237U 2714
= v ug7AEe] A7 &4E £ (Gilman
%=, 1985),

YA EeN Fa23 35 &= 7FA
ot oflg} WY EA, AEHA 7 9 Fo
Wakde] wteliE e ez uiztsing o A&
4L 98 AHE 45 dAE FdEdE del
= 2 7)ot Fefe) W) gledjan o4
o] Agel My 14z} e 13Tk ABAZ wol
AHEE| 2 9l W EH Q] A EA Q] 5-fluorouracil
= AP EAQ] mitomycin C7b ZhgAlel] WA
= gL AT OE B3| 2A Fo

oMz B
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AEE2E AF 25 gmi 9y A& vlsa
(ICR)E AH43lger dzz3 A¥Lez vvad
o} AFEL A mitomycin C Fo{Z3 5-fluoro-
uracil G-FU)Soj oz FRslgon] zpzte] oF
& dstel FAbsl e 4 FFS FAFS Y AR
Aol AlgEE= g3 LD50E F323le] mitomycin C
= 400 ug/kgZE, 5-FUE 60 mg/kgs AY 2442
A4 Fosigle). 4 APTL FAF 493 7dA
A2 T 7psy2AE Woldo] 2,5% glutaralde-
hyde-1,5% paraformaldehyde&&< (0.1 Mil-
lonig’s phosphate buffer, pH 7.3)¢] A3 o}&
1% osmium tetroxide®d (0.1 M Millonig’s phos-
phate buffer, pH 7.3)¢ oAl A st 2 4
2 alcohold} acetone22 &3t ¥ araldite &3+
of Eujslglerm ¥ofy x%L& LKB-V ultrotomel
2 gk AHHE utSo] uranyl acetatest lead cit-
rate 22 gA3 F JEM 100 CX-II AAEvA L
2 Fasieo

1. o5 &7

Mitomycin Fod#& 1FYFAME AHETE o
Folvt 93 2 AF) W e & 5 i
2e 5-FU Fe 2ol F4F F Adel Al
o2t A gl A Zadle AFE Ho 15479 A
G Aol wlsted A Fo] o 200 AE oo
Yol ARART TE] A9 ST A B
p} ool ARE A9 = gtk

2. Mxj#olg &A

1) H3M2

A7 NERE TYHEF7) o] Fx3le] AU
Holx s|A¥9)e} THEF7} vlud A AgAA
e ) o] EEslo] dAelA Hoelx £AFIL
AA TEHLEY AR e ARG Fd TH
Z75e] AF BAAUG, AEAE FASE A2
E THEFE vlFsle] @ /9 HMEES 7EE
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4 9lddeh =T AE5AA e bt g et 9
o gAZ He oJAGMAS Ad FH S
vojom AEDel: AfelRAAZL oA i
o EA Bdrt whdel] ASAMRAEE MES} Y=
Beyel wel #e) ms AETAL7)DY o) o
2ol glon} TEHog AEAYe] 3744} (tono-
filament)7} FE5 o] & ¥7t ohfe} FA Eo}e]
Atolefl = Bzl (desmosome) o] Exjte]om (2
D AEY 24z BEXTFY) o) 637 (63)2 T
28 4 Al ATAARAE Shew g 9
Aste AZ(1Y)E do] HAZ BHYYEFS oS¢
v A wten, AR 9An s A4
ool BESE ATE H9) Re) £ TAYA
AL 723 glon AzALs|He] HolH A2 ¥
Mol AE (28 ¢ 33)(2¥ 19} oA S 2
3 gleny #ute] FFe| oha Alstn MEAL] AR
BEs}t FobA o} FA Hel: ME(48)Se] #AIF
Ardl AzASNE o2 B9 A 37 s
T Y ALE dddh £ REHE A (GY)
Ao ofo] tha Aol Wi HAxd Al Eay
i PRAAMA RS o3 ATt B (2
1, 2). ¥¥ 71 4H (Hassall's corpuscle) 8] ¥H&
o] Fx AT AL (68)7+ed WAFN HE
r GAAN} Bokd g o] FH do] FE5HT,
dupez ol P AR e S5} SAE T HEA
o AAUEs} & WAHE T4 ATt AF B
Asgich zeht Wl Holal A2 FAGAA)
2 23 gled d2d7} Faig %o 4 2y glo
o g GE A3 AZAY Az EE o}
A AE7L AAFLE ¥ 2o 33 XA E
£ AT ST Wl TS Y2} 37
AALe B2 F94 298 Alole] Bawe Hg 4
g7l W2l vlmA 4A T S odon, Als
AT, FANE £% ZHEY EYAH FX o
2ol 44 FHEA

2. HET

5-FU$} ‘mitomycin $o%-2] 7158229 o4 F
Z23 Wshe oFEe Fof 3o uet Hxo sjele
oa eyt 2 AL FAE .

1) Mitomycin C £& 2

YT 7L B o AGAHN} g dE 23 9
on gute) FZo| Ala} Ae] AF BAHYEY,
B dute] FFo] Aske vpA) Yol ATAL7)
To] gl ol Hol: A4E gtk = 9¥ Yz
7o 88 dnte] AT AAAs LY A AP
Mol $£2F2E (myelin structure)o] &g #-$
(238 = FASYL o} FEA)A (apoptosis) FHA
d Qe AE AF B HYh FFEAAHA)
e MZE 2 AR gt ok Aol glort
FEALE YAAZL 5] AT FAA )
A5 A AA 59 QAN ASAA d9 A
ANE7) B2A FobAT duke) FIo] Aglon,
NERL thd AALEs}L FolA At A TALI|FE
2 A9 PR B2 FEENAFA ] FY)
ARY A$ols 529 43} A EAo] Az by
o} 9ol U TAMZ TAHA} whdel At
A dEL e JAAsL BFH el
oo AAHoE ol ¥2HL, AAL TAHA
& oA AR J)Ae) BBRL BAF B
T, o PHFZEE $EH0E Y BeSs ¥
Qrd, olEEAARYIHE D] 3919 EAA T
EIAY 9 7 "AH X Ero] FAH9.
= Yz3sbedole F949) Aol vlsed AT
E7b B u|H Y Ee] Bed Qo] F9FR FTHI
¥ @4 (nuclear body)7} f&dA FAHINE 81y
o (29 5).

AR EY AL E YT vprA 2 o
ol FZo] Alg AT} AF BAHY. FAHS
o ol wT BHME QYT AZAEI B weE
o} glo} F9iol YZFE F9 AL Qv HATAY
e $2TFEE] wol BRHP AFYARA Y
o 4z27b B Sk ASrt 22 BAYYY (2
Y 3). WA e AT F2 2EHT YE
¢ ME WL dutbze FFYAWATY F
27} ARED AEde] $3HE I WYY BHS
B (a¥ 7). £33 BEEo] ¢l HE (53|
= GAA SRS o RT3 glon] W ula R
7} B350 QAL FE md Fa7} VA
E AT (I 4). = $AGE ATAATAE (6
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sk 7 W] AAUES} o WATAL TH
HI gloiM AAsAAAY 2RFes AdEe F
2Fo AF FAHUS. B9 WYY 2x A3
SAAA 3ol E AR YNNI 4271 BAD o
AAEF A% BRIASG(2Y 3). = SN
v =27 AEASe] T H (myofilament )7}
Ao Hog wjdd T8I YA E (myoid cell)
7t #ZEH7| = sl (2d 6).

3. 5-Fluorouracil F£0j3

YT #L oA} I o] uty
FTo] AR Aol AF AAHYD FEEA 2T
e HME = o} FEAAEE (apoptotic body) ¢
FANENANA AF BBHAG (23 9). A4
FAES A ATAY] & FTH FRE AF
HaFgen Az £33 AARYd Y= AT
#)%= mitomycin F 7= g2 dutpzs) 349
FARALEZe) FREAE A HAY 4 9ot
aeht A Ze geME AdANe AALES} B
52 3 nee) F2Eo| Qi AEE HAHGG (2
Y 11). falel BE&E AZ(GF)FAE Wil w)
AgErt gon $Exe AXNUEE q$t FAL
43T Qe 2 FERYY F2Eo A
¥ MZol detNE 2 WA =77} W 2 ASE
ANTH(2H 8). FA-4A o] 9N ALsA Y
Y79 PAA TS} A3 DAY (Y 15). A
$Ae U HE shedls AEAY e 2
A2 23 e Az (2 12)9 FAA DA
9 $27} NP EEo s VAHe] glon 27}
ol WaAN $x72z Bk AEE BAYY
o (2% 10). AU ASHAFAE Fedde
MEAN ] FFEAATET AYES ETFHT 9
o8] BRG] NE 43t YAT FE] o
e WY T eAEs AE BAHYS (2
15). de7HA) 2ps] Lal2AE ol A ZTAM
TolNE gz AzAYe] % vieroke] F2E
T = AT BRHQL, olHg Agelt
2 2ANANME 2] vheRoke) e TP BB
Ach(2d 16). = AZAE/)} ANBRGOE T
29 2IAAES AZASAE TP T 5

7} 25 Ee FHURYLE JANE Z5H
TFEE M BAHUR(ZF 17). Y9
HARAE 7edeles & T2E FHalE 8
dq FEY WAFLz: T ARAE £59
3 2 Goe B} FFES HAYEE W=
AL st s (2F 13). slsAAA T
WA e AAYEs 32 HAEAE HeE
alm Wz J3ta e AR EA A
E7b ¥ #EATERE HEHlE AR M
FEAECH (2™ 14).

d

T S

3

7 AT AARAES el 1 AZAL BE
Y75 2 gleld 2 AEAL §3e] 28X 2
F& wWE FREZA FHdA BEH PP E3
Zole YTZ/|MEEE HE TYZTE WS 8
GOz WHUEY o9} e AL YLTY ‘T
(education)” o] TE ghch, TEHBANA 27] Zo
AE2E FAE 4 e AR AT ATz
A7tE A gke] HAS = 7SR 9er AdE T
Fo] o] Folzl THET= v|Ao L} YEAHN A
F2 & AA v2A 7|54 27} B9} (Kendall, 1991).

A3 Ee gAqA FA o] 277tA] ¥
Z, 39 9 ddsy ukgo] AE B2 X FF9
Az 2 FAH ¢t} (Fawcett, 1994; Kendall,
1991; Wijngaert &, 1983, 1984; De Maagd -Z,
1985; Kendall, 1986). 28} o] & A Zo g} 3
i R o B e A o P S P R i e
ATl 3= 187 28, 7IsdLA ] FE3)
L 6 M HFES ATFREY Ao dA
skt 33, 43 9 53AME Yelg FETGe e
Me o Fatel whep ozdo| th2ch (Fawcett, 1994;
Kendall, 1986, 1991; Wijngaert %, 1984; De
Maagd 5, 1985; Henry, 1992).

De Maaged (1985)& AMge] 7heAlol] gt g
EFAZ o83 AHE Fd 657 AXE T2
e, AT RS A, WA £
Fedt 23 A2 9 ZteALA T FEs)e
NEFF & 2574 Az, Fgds AR FAo)
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EAse AES) g F7Y 2, A7) AR A
s Al 271 855 stz Axd, & AE 7]
g ANHA ) AR drpA] SIS EGA A fdut
Bol= Mo} FFH F9elA FAlo FAdukg
Rolx AL dutge] EFHoA AFAE Alel
o M2 o2 AfE Fedeq Aoz 44y, =
g AR M N EAL F{ulX A F (myofila-
ment)7} BAHe FPLz wjAdHe] gl THEY
A Z (myoid cell)7} F=Ed FMF, 2F ¢ 7
5ol wel A8 A A AN 1E
fA=EY FF2FYZ (myasthenia gravis)F 2
WAl Aegd ® we] FAE S (Henry, 1992;
Henry %} Farrer-Brown, 1981).

£ AgeME AR AFZNA 6572 HES
T4 & 4 9ot ojdFo] Wolr] HFA Ry
& W5 ALE Agstae A EHs0 e
73571 woket. et guilelu) HAF9Atel Tt
o Foo Fxale A 13, A Exsin A
AdN-E 23 glen AEAL] AR TS} o} g
A Hol= M 233 33, A} $£AAA TS
FEaE 4%, P FEse HZH #A Hole
HNEe 5%, 7IEALAE TAY IR B
AEE 6302 FHTE - ATk ole 2 Adge
ATzt whel AN RS FFHFE FEIE 7
ol N2 G2 AsE Holx vig 2o Jurt £X
THReR AEY S FE=dAE A A% 2
goz A EHFE M A0
wogA S st 5 £ o AAE A7 9
s Az

g THERPAEL] A AdTME 2 &Y
Fo] w-¢ Wab=d o8} o] ZEA FAHE oF
7} Fol @2 SAA Ex AR oE Wl
A5 #3)7] HalMe £ FHAFT AAE Tt
g Y2,

FA FES= AFAAA A E 7L el 3E S
A AZEe] ded o9 AL Wi gL AMEA
7l 2t AEr % FHo gloen 559 AHAW
=5 g9 84S 482 ole W dE R
Wil mlAl§E7 2% Hol o AdS gisin
= AEe] gt} (Fawcett, 1994; Henry, 1992;

3
o

tlo ofo Mo M
o

Henry$} Farrer-Brown, 1981). ¢]& ANEx 44
A S FAREe AV EE A A ARE] A0 A
olztx b EEFA 754, 74l ¢ (thymoma)
Er 52535 (myasthenia gravis)do 215
#Z"c} (Henry, 1992; Henry$#} Farrer-Brown,
1981).

2 Ao APFY A4 FAlo FEIE AuA
AEAE 7hd W7 mAgRE E59 ST,
FoxY AAUEE g9+ FAL G A2 2F
< 23 e AlE ZAEHNGEY vAEEY He
glycocalyx s} FAHE FZ27F Heod 9l 7oz Hol
Wl B2 Yoz Azgd

gH g2 NEAEZ 7L W 22EHUeH, W3

o 3559 AAYEE H9% AL FHTL e

AL 3EE BAFHYEH M X wel 1~4709 o
g e gl AT sdsieh 2 ol F
Fol 35S 23 e HAEE A5 easA
B4 vl mete] Ny AEAET) 9} FHEA Fo] 7}
FHaA L Z} FALgE o2 Kol sl A 2
7} Rgpolgti Azt

A AFEAAM Fhg 2 AL Sl Ao
o F Aokl ol FAje] whE AE (F4H
Z, AN E F 2d)eE HE Y3z A
58] Aol vt FF75AN, AL 2 2=
Fapgo] A7Ich W kA e A o

£ WIgE oAl Agel YelA B710l4F
$UEE AL BHO2T g3t FAl0] 3
Zol HY AARDUE A7 e sleh
G 1 A8A\AF BTzl me @ TR
ERE 4 oo A E AR FU)9 #3A 2
F3l HEF7]E o)A (cell cycle specific) FE3 )
FEF718])E0] A (cell cycle nonspecific) &2 &
g s, AEF7EA FEL AXF7 EAY)
A ERAAY AYE te FERA AL EA
2 5-fluorouracil® methotrexate’} 912w A
EA 2= bleomycine] Utk W MEF7in])Ee]A
dERE ARG VITF 98 7] B RE AHEF
7ol Aozl opE2A A 3EEZE busulfandt
melphalane] ¢l2 8 EA Z¥+ mitomycin® dacki-

nomycine| ¢Jt}.
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5-FU% pyrimidine nucleotide?] A& A5tz
o} olrir] date] #A & wego s ok Xas
Aol AH4-Ee} 5-FUE A8 71 elA uracil# 2
< ARE d5ed 3377 10~20823 v
u4 g PP ArjEe] FH FHLeEE F
F 9~ WEFRAE 9 Jauzharst vehhd
gyl 3=, 47 Ao AY, gEF, I
39 9 844833 & B 4 9o (Gilman F,
1985). & A8EHOZ 5-FUE Fo3 2% o7
o] Z7hgtell whel F-zpgo] w8 AEI(Stein F,
1995), Z& 49 5-FUE FARBl® FAEE o
g} Fage] A=yl FepM =l HAI (oF 72470
Ax) Fashd Fahgo] A Hyokn g} (Saka-
guchi &, 1994).

Mitomycin2 streptomyces caepitosusel|r FZ&
g FFAGAAZA AE HellM quinoneo] AR
& alkyldt Z4-& deldg, DNATE JolA qui-
none¥} cytosin@zol] wlesled DNAZAE A3}
o d¥= f2)7] (free radica) & "HEo] DNAC] &
AL F71= shed G1¥719 S7] 7] & n|
Ak, FAF A48 oA A AHT ZHFA o
Atgd, 31 Sxg02r F4U5AE 27
Fatgo] Asied 1 9] F&E, A, A4, A5G o
iy 28 B 4 9oh(Gilman ¥, 1985; Fishers}
Aristiff, 1988).

¥ AgA mitomycinFeI 78] AFelE 15Y
ZAME AFFEY Fol} e WAL WaE
E 4 gty 5-FUFHEY Ads 157979
A% TE ¥l g AHI ARE A T
A eokeh. olgt & A mitomycinFoie) 7
£ 13 ¢E FofzFo] 400 pg/kgEA mitomycinel]
Ha AFe LD50]! 8.4 mg/kgell Y X wA,
5-FU9) B 60 mg/kg2 A 5-FUel| 98 A3
o] LD50%] 240 mg/kg®] o 1/424] v & o fq]
A9 ubg)e goat zhel B A FA o] A
o2 ZAzel A 2. ® 5-FUE 437 g 4
kS o ozict= B (Gilman %, 1985; Sakaguchi
F, 1994)¢l] wlFo] B o ot FaH4 go &
kel AAM ARE =R X3 Ae: "
o},

—
©

o}FEA| 2 (apoptosis) FA o] dolupe A A&
23 Yol 49 AE7F SR E 45182 o
o}, HAlEE 2L oM R JIFE FH F
AEAAWETF, ARAPYET f DT Fol AEHe]
dFEE B E oFFREAA FH HEE
ol N7} eEHHT FEF ] ARFHe] dei2F
o] o] WS #e] FF (convolution)e] A&7
o A EAo] FEEo] thh o] FA Heolv AEAL]
FHEL Ao A2 REIG. AH ] F o A
W do] B FEHI AEASL 4 o8 274oz
b oA o FEAIAEE (apoptosis body)ol Ho E
AN T ZAE F g34A e o) LA} ww
o A} (necrosis) HA4 o M Ex Ao JHAIL
HA EqtAsA Wdd F 353 ARAN 33
e Koo Rt $HI A TFEr} Tl
o oixjgtee Az BE FAZH] FAHY, =
A Well M AN 2ol & EAE P7ix]= A 29
2ol A" (Kerr &, 1995).

£ AYGME ATt APE ZFAA oFEA
2He AEE 22 F 5 e AP2AM F H
ol A=A

= APTe] A5 AdTel visted Azt
A5 AZFGEE 5-FU FofF°] mitomycin Fof
oA Hel Ev) AF AR ol 2 Ae
AatzAole FAZANYGF, AN T, AT
Fo] A4HTE B (Kerr 5, 1995)0 u]Fe] 2
o o] & FFL SIS AUMEY o} FEAA Pt ohje
A¥- Az AR A A2 A=
£3] 5-FU FeZelM &8 AZAHRIFF99
A RA G IR FFEA2FTE, S A

53 A GRAHARE] A2 §8E Z3A

Abe) el g FEs] 95 AxE &4d AEE
#A= et 22t o g 2 ARV} F FF
o) gt

rlo

£

=
=
7)-10

ol g ZUA = FFAA L FAd 9
AE #3)7] M Fo] A dT7F a3
A zr 5 et

AEd L= 7909 AR nlsle] AL
7} 22 u)AE Ay = vl ALEe] RA] o] Fe]
2 4 (nuclear body)7} 27| sl=d AAHA
X Boje WAy =E R, dYAs, 32E

ko
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A5 72 A¥zAdd AF #FAHd (Ghadially,
1988).

2 AHJAME mitomycin FoJF THETS 3
Lo AR Boj F27} HAHAEY dAE 9
A4 =v dqA53% 2 AR o A5 3
A= B3 vl3e] B uf AP dH<
AR P FoA 2 Qs AAGEzA o] WA A
o A7y Ex YA 5 AT F9U7] HEelen
A7

HAA e EXAME, 9T Fo] TAH FPAS
A)Fshd olof wel EAMZ} FA4 3] o 7}R)
cytokineo| MAd, ¥ulgoz Asiglcl =LTHE
F(helper T lympocyte)7} A3} 5w cytokineL
FAT S AN AEZEYTYZF(cytotoxic T
lympocyte) 7} =i A EAQHY 3 BYZF7} w)
Mete AGYHAqN-ES d27]74 "o} Cytokineol
o8 AEZZATIZTY BHET= 4] I F3ad
o] doJubN TYEZFAME lymphotoxin, interfe-
ron, FFFAIAL Fol FAHA AA M EALeld
HEo] dojupd AEF2EL d2) 2 P XA
e A7 &4, EHEe] d9ubge] vehA s

3t 3 otAlt corticosteroid: T-Y X 79 BHZF
9] FAF EIuES AdA7lE 98E 9 (Gil-
man %, 1985).

2 AYAA AGE 44 A gARALY 2
7t 3A 39 JAAZS} AT vste AF 3@
A= ed, AHFANAG $27F AT 2 4ol
559 AAYEE g B4 Sof Qe AL
AE] FAo] wobr] A FANA LA HAZ2H
P o] FdstA vy == FH)7L A Hol wEt g4t
¥ BujEo] A Aud o B 4 gl o
(Ghadially, 1988) ¥4 3tAlE= THEF-9} BH
o] FAZ F3EE Adgite ARel u]Fo
o 2 A A HAAEANA A o
HF2udo] PuEA X3z s A FANAY
FZ27F F4E e K Aoz AZ4":

g A TAL FAHFARALY 271 FAHY
Aoz MAdHs $xF Fatdd P2EYLE Hol
= FAYAA A (concentric membranous body)

=
T YA 28R, FHYERY 2 AR

%F& o]Fx= A E3HA (membranous complex):

vlolg o] Y AE == G2A F WAHd X
oA AF FZFHcHGhadially, 1988). '

2 Ao ME 5-FU FofZoM 7] el ] ke
AL A o ag Rk WA EEAs Ay
o, olse] WAAYY W AF FAFHGE Bl
H3o] 2w ojg} & WAL YA TR <l 7}
A 228 750 A3t w2 e Hsln 4
Z+gie},

Y Ao e ZIANEEL ol T4

R Aelel ATAATA LY o] TAZTF
¥oo| 28 98 $Ysiv (Gallilye} Savion,
1983; Milicevic £, 1987), F]A%-sje) LTt 4
T3 4 YEFE TART o} S $Ea)
T Qe AL Y=ZFE FASe A7 =L
Gaucher, &%, $ust 2 3)3ateizubgg o)
2z AN Z S aANANE AAYES} oS Yo
o) E=r vl mokel W 2907l A= (angu
lated ‘lysosome), ©o]9} ZF2 AL L4 AE 3
N71e Bart A9EAY G2 B dgsed 4
SAEA BRAHAY Fose] 4 BAE &
BAFA B AS, mE L7 Brlse A (S
%34 5)E AL 9 & 4 v (Ghadially,
1988).
B AYGANE 5-FUSH 29 J8 ZEA el
S 2ol vlERee) we FZE 2 4 e
d olgh & Fx7} A7 Welo] 5-FU ofos
$3 24 SAAIE Eavt RE2AAM 47 A
A, x£x= 5-FUE ol F& F2F 9% 4] 434
As Agsted SH2A)L SASA T ETAY
AL FEALE AR 3§ dEAA], EE
FHY T ES) L3407 S g AL AAY
7l dEQA, 2 UL HEHE & & gleat 5-
FU7} $aja49) o% Gd6) d3ke n]a A7} of
W7t 228

gz o] HEHw sae) TY=T7} sk
SANE, vIAE 2 A ET}E 7l TS
A&} 57k 2748k ek she} LA e T3
HAH A9 ST 0| 4338 ch(Gilman ¥, 1985;
Henry; 1967; Bartel, 1979).
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B AReA AP A4 7kl aAl 7 Azl
H3te] 25 FAHYEY o9k 2 A= mitomy-
cind 5-FURH & < sAdF9e TIHZT F2
& Fa F 7teAEAY 5584 4l Al
#del e A 2o gE A skl "y
288 (Igs; G, A, M, D € E)& Aisly v
5 s zA el HEFugE 1 HAo] ¢A3F) B
W7t doFRu Fol AL Frishd =HEw
Aol gAs] Bt &7t . F sl xR
el d B35l 7154 HE S usiA: deoy 3
o ZFEASAE Wb 24 F A5H fog
#A7F glel (Henry 2k Anderson, 1990)% K. ilof
HlFe] & o 2 AN AP 39 529 TH
ZF7t AA 3] FelE A vidste YAGA Y s
ARA7Y BT vlste 2F @A AL gt
Asepa A7sid,

o|AFe] 31Z& Z¥s| X mitomycin Ex 5-FU
E Fostd stz A o o} FEA 27 AdEA Yo
vz Az APARAEe 2 A=
BARAHRZA e 7FEALAY $71 ZUHEAEH, o
9} 2re A= mitomycin® 5-FUSF 7+2 3oz S
Fodsty gz e we| HEHD2 TYZF9
A& Batel RS 2 sl WYr)Fol G
3 A 7HEiet

2 B

HAAAFAXN F2IF dTFE 3h= 7oL 9P
Tt ol HAEA, AEHA g b Fof AW
oA wztsHA wb-ggtetx delA gloh B AdoA
T st 22 2EEYY ASAHIZ we] AMEET
A= B E3Q A 3A ¢l 5-fluorouracil® &o}s}
AAQ] mitomycin-C7} 7H5Ao v)2)= 33E e
Aoz A7y

AYPFEDL ICRPH2F AHEERglom AP T uf
g} mitomycin C (400 pg/kg) = 5-fluorouracil
(60 mg/kg) & AYYALE 3l FAG F 7} 49
3 794 ARG APED ANz EeIA 7}
A 2A S weldle] 2.5% glutaraldehyde-1,5%
paraformaldehyde®ol] 12} ZA 3 & E A2 osmi-

um tetroxide¥ol] 3138}l
AR 4 24 25494 E AA araldite& 3
Aol Feldtglr, LKB-V ultratomel 2 mn)AAH
< THE & uranyl acetate®} lead citrate®}.2.
Q43 JEM 100 CX-IIAAgr) R o2 Baslgdc).
AN AL A g 2
L AgFel e AT nste ol FEAAHA
of Sl THEZ7} A5 F2E gL
2. A9+ AS A99ANADY 20} 23E
FAMZe} AZANYE 7} AT A
3. AYZe) A4 WAzl wlslel AYFA 7}
FALA 7 AT FEEAS :
4. Mitomycin Foi7¢] 7% |33 $A4A 54
of FE3E AFAAH YA EIEH dpzel
AP AL £27F SAHT o] F&5
+ 5 uAE AEst A5 F2HAG
5. Mitomycin Fo72] ¢ HZT79) d&ojM F
=8 AR EE w4 A (nuclear body)7}
718 A= o
6. 5-Fluorouracil Fo29 A% $3d 2E3=
AHAATAZL 7hgd o FEALEES 2
31 glom BRM ARl Fitete] Fe Fol
J= WAE A= 7HE BREA
7. 5-Fluorouracil F72] AL ZXAANE &
S vhsz o] ghe Eol 9l lysosome
< 23 Qe A2 AR FREAS
8. 5-Fluorouracil §o|-79] 79 ZF A x9 £
HHFAWA Tl ZERYE ol F PHEY
A (membranous complex)”} 7}Z a5 9o},
olAte)l AAE £ XM mitomycin®} 5-fluoro-
uracil?} 2 A E Fosld stEHRA ] F7
3 HEHDE THZTY A&7 F3d 3E 2
st} W7]gol gty A7, ® sl
mitomycin®] 5-fluorouracilel ®)s} o @& £AHS

Fobn Az,
A2
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FIGURE LEGENDS

each scale bar indicates 2 pm
The thymic cortical region of a normal mouse.
Epithelial reticular cell (R) contains round or oval euchromatic nucleus, bundle of tonofilaments
(arrow), scanty organelles, and cortical lymphocytes (L) containing round or oval hetero-
chromatic nuclei.
The cortico-medullary junctional region of a normal mouse thymus.
Epithelial reticular cell (R) contains some tonofilaments, numerous mitochondria and some
vacuoles (V). C; centriol of lymphocyte, L; lymphocytes, a; apoptotic body. within the cyto-
plasm of a macrophage.
The cortico-medullary junctional region of a mouse thymus, 4 days after the first injection of
mitomycin.
Note distended cisternae of the granular endoplasmic reticulum of the plasma cell (P) and
irregular contour of the nuclear membrane of the epithelial reticular cell (R). L; lymphocyte, t;
tonofilaments
The medullary region of a mouse thymus, 4 days after the first injection of mitomycin.
Note a microcyst (Cy) with microvilli in the epithelial reticular cells (R). Some lymphocytes (L)
and the other reticular cell (R1) are seen. Desmosomes (arrow) connect the cytoplasm of the
two epithelial cells, t: tonofilament
The corticél region of a mouse thymus, 7 days after the first injection of mitomycin.
Note the nuclear body (arrow) in a nucleus of lymphocyte (L). Type 4 epithelial cell (arrow-
heads) presents dark cytoplasm containing distended granular endoplasmic reticulum. L;
lymphocyte
The medullary region of a mouse thymus, 7 days after the first injection of mitomycin.
Condensed myofilament bundles (vacant asterisks) are seen in the myoid cell (My). L;
lymphocyte
The cortico-medullary junctional region of a mouse thymus, 7 days after the lst injection of
mitomycin.
Two type-4 epithelial reticular cells (R) present typical dark cytoplasm containing distended
granular endoplasmic reticulum, aggregated polysomes, variable vacuoles, tonofilaments (t), etc.
A lymphocyte (L) shows partial disintegration of its nucleus and a intranuclear myelin figure
(arrow). t; _tonofilament »
The medullary region of a mouse thymus, 4 days after the first injection of 5-fluorouracil.
Note a microcyst (Cy) with microvilli and lipidic material (L) within the epithelial reticular cell
(R). In the cytoplasm of the epithelial reticular cell (R1), vacuoles containing electron dense
substance (V) are seen, :
The medullary region of a mouse thymus, 4 days after the first injection of 5-fluorouracil.
Note thre_e apoptd;ip bodies (a) within the cytoplasm of a macropharge. R; epithelial reticular
cell, Li lyméchytes o

Fig. 10. The Corti,cd—mgdullary junctional region of a mouse thymus, 7 days after the first injection of

5-fluorouracil.
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Note densely packed flattened cisternae of the endoplasmic reticulum (double arrow) of the
epithelial reticular cell (R). L; lymphocyte

Fig. 11. The cortico-medullary junctional region of a mouse thymus, 7 days after the first injection of
5-fluorouracil.

Note small and large electron dense lipidic inclusions (arrows) within mitochondria of epithelial
reticular cell (R). Myelin structures are seen within the denatured nucleus (arrowhead) or
within the cytoplasm (double arrow) of lymphocyte (L).

Fig. 12. The medullary region of a mouse thymus, 7 days after the first injection of 5-fluorouracil.
Note numerous cilia (Ci) within a epithelial reticular cell (R).

Fig. 13. The medullary region of a mouse thymus, 7 days after the first injection of 5-fluorouracil.
Note three microcysts (Cy) containing the materials of medium density in the epithelial reticular
cell (R). Bundles of tonofilaments (t) are seen in the epithelial reticular cell (R).

Fig. 14. The medullary region of a mouse thymus, 7 days after the first injection of 5-fluorouracil,
Note cell debris (CD) within the lumen of a Hassall’'s corpuscle and denatured electron dense
epithelial reticular cell (asterisk). Desmosomes (arrow) connect the cytoplasm of two adjacent
epithelial reticular cells. t; tonofilaments

Fig. 15. The cortico-medullary junctional region of a mouse thymus, 7 days after the first injection of
5-fluorouracil.

Note a apoptotic body (a), fused and dissolved bundle of the tonofilaments and distended
cisternae of the granular endoplasmic reticulum (er) within an epithelial reticular cell. E;
eosinophil leukocyte

Fig. 16. The cortico-medullary junctional region of a mouse thymus, 7 days after the first injection of
5-fluorouracil. '

A macrophage (M) contains numerous lysosomes of variable densities. Note electron lucent gap
within elongated or bar shaped lysosomes (arrows).

Fig. 17. The cortico-medullary junctional region of a mouse thymus, 7 days after the first injection of
5-fluorouracil.

Note membrane complex composed of cisternae of the smooth endoplasmic reticulum (MC) and
myelin figure (arrow) in the macrophage (M). R; epithetial reticular cell
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