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Apoptosis= Al E£444] & Hel2 2 7)o HA
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ol wiFel Wil 25 gl& A|FEejAn = A H o
Fchy dAgjatAal W e g d]fe] Euf apoptosist &
oo oln] FHHo R HYEsfz Hgos HEs
Ha] Selgt ey 4£HEF HodFID U S
apoptosis®] 57 ql Yejard wste 5 A9 1@
chA| & A 3 =Heul, A 43 AEde 55, 92
¥ oen AEEHeR B2d F welH ol 558
ubal 2 =2a] apoptotic bodys HAshks =hAlsl, &
=2 F9)2] wlad Fol| 2lF e]F apoptotic body7}
Bba] o] 95 kS 3T 5 U

o]2|§} apoptosist A3 dolazAold 2] @
A 7 ol £8] el te Aalzlgl g7 G
s 4je] MuHe) HEad 2e|a oy 37| B2 =
o] AelH 58 o AndelME slolytep, =3} Foks
Aol glola] A A EidAolE dEhfe
AR aha] ghe To wbabal ) Bge] ohygEak, 23

Yool ¥ 2] 4 L RS ek Eoke] 4 = apoptosisTh THE
g gasla glopiEl,

olof] Azl 47§ FHH AAE EdE ATAT
# 9 4k w] gk 23] ol A apoptosis7h A EETHE webi
3, apoptosis®] gt} o F|HE Fdhaa £ AT
5 A #sict,

*E =] 8 1989 104 Al413k 5 g o & ol
A FHo® UE HUE,

AHE 3 2

1988 12958 1980 U7t AlgelEa 2=
g Abgiel 2l mAE g Sl AT Nl g
g #3iabglal 30e ] Fekzad A5, A=
AR AL 3 ARE oA AL d =32 R
= gatde] = A3AE {3 e ARt

1. Zatgo|EE o

Al 35 2L 0% T4 L uslol] 1Y de gt
F AR E A4 siepale] Eofg} £ 2~3 ume| 4}
A8 & ohEo] hematoxylin & eosin 9408 ef 343
glaich el 7)ol o] Eeokza] ol 4 aled (400v]) =
207l 45 g2 A= 3] apoptosis % mitosisE &}
g zhzt WAl E Faleda WA F Al FEF2HE
F3xef] M A YA Tl HE v EE

2. FopEziEo|EE HE

ErpdabE ol ge 2 AE4E ATAEE g
235 Tmmte 27| A3 Eted 2.5% glutaralde-
hvde $<4(0.1M phosphate buffer, pH T.4)2 =%
0~4Ce]4 247F Ho4E &, 0.1M phosphate
bufferz 42 3 3 1% 0s0, S<fof 247+ 3 & 3}
5 72 buffer Sl 22 A 38l A ethanol® &+
2 g} propylene oxide® 2351 £ Luft shi**]
2]2} epon EFEFEZ Eofdled 37Ce| 124]3F 45T+
1242k, 60 484174 Fob dhEE WFEIE AA
cb 2ol 23S 1 am FAE 9zl toluidine
blue 44§ 44| &le] 35HEF A =5, Sorvall
MT-5000 # ultramicrotome | Dupont diamond
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Reynolds®h 2ol 2] g} uranyl acetate2} lead citrate
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T Ao AL As fHE e Z3E 1x1xd
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sulfoxide) crackingg § @b = Y52z A 59 2
HTFaEE FaE7 #E5  aldehyde-prefix O-D-0
wlel2e e 2 S8 (maceration) 4| 7 eh, DMSO %=l
£ e A za2 197 0.5% glutaralde-
hyde &7} ) .5% paraformaldehyvde 243 34
Ao opA] g F 1% 0s0, B2z 247k F

CERVICAL CARCINOMA

separation

residual body

Ly sosomal digestion

FAE Fka (.1 M phosphate buffer 4ol o2 4§
o= 25% DMSOE<fo] 3027k 50% DMSO-E-oHsf
07 e o fa WA R B9 & o2AS ek
sk

gokel =22 50% DMSO Lofle)] Zeda zhe
buffer E-<jeol] ~4|§F & 2% tannic acidell 1247} 3
54 7] oF2 buffer #8085 4% & 1% 0s0, &4
22 243k Fgt conductive stainings 4 & A4
ethanol® BH-E, isoamyl acetate® A 55 4|7,
Hitachi HCP-23 critical point dryer2 4 o 41 3}€l
a5 o4 dAH HAzE dAsdet A= AEE
Al E 3ol 234F F Eiko#lAbd) [B-3% ion-coaters
Pt-Pds ~L8-dl &4 & Hitachi S-520% S=+}3 =}
o7 e g gataledc)

5 HEbe] AHH A5 1% 050, Fefoz 30

i

APOPTOSIS

HISTIOCYTE

Fig. 1. Diagram to illustrate the morphological features of apoptosis in cervical carcinoma.
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2ot FaAg 4 & sst T S AN TR &
eba] 1% 080, o422 3083 #31%F 0.1% O0s0, &
afl & 2 900 e 804 7k B8 F o5 conductive stain-
ing ¥-el+ #shE A 5Az A SR e A
2] 3l Hitachi S-5208 FAl#i=tde|7d ez B4y
=,

4 &

1. YetEojHE &

A2l Zeokd Leild c}edgt Hefe| apoptosist 7
Eo® Fg gy FHE o] FHAH FUHZF Aol
A ghakslel v (Fig. 2,3) oleldh 2738 ffd Fob=
2| J0e 5ol =2, 27|5hH2] apoptosis®
A wllzl o 28] e gl o] Hafir} dejvle £7F
Boded (Fig 4) o5& 48 dsd5L tg+2F
o] 2]8] S2]+ed apoptotic bodyE #HA4slgen, ¢
2|4l apoptotic bodye 8] a3 3 FoFA 2 g4
Fof 2l vh4 = o] g1} (Fig. 5).

7} ofl 2] 39 Abs]gl 2 3]s 4 apoptosis?h # ™4 3
+} (ischemic necrosis) 7} 3l $4&F FY22 2§
el B} gho] PaE|qdch, @P4sY 0F EEHE
7l FEme|abe] £ ol 166 Ha FEHEr L o
B 42y o] E & 2eter) e Haalagkeid £
stz 7} £ 23 4E|gkic} apoptosis?t H 5 £
= 2 vepgic}(Table 1),

2, MAIS0|AH 21 (Fab g T4

Apoptosis7t Yelvpi s T4 Lol = £ o
o] &5} B8 & 4 2ok (Fig 6). ol & @2 A=l
dert w2, E3g o]APHAE 7R HA o] 2y

Table 1. Comparison of the number of apoptosis and mi-
tosis, according to the degree of differentiation
of squamous carcinoma in uterine cervix

el e B e 0 B S i

Number per HPF*
Degree of Apo ptosis ritosis
differentiation  Cases
Well 1o moderate 16 7.3 2.1
(0—15) (0—5)
Poar 14 211 4.2
(0 — 58] (2 -7

* ¢ high power field

S 270 ol opekabel 2 A EH g wetel] g3 dhe
oldgdde] AE e Foich, Apoptotic cell?]
A Zdell = AL ert S FEE4H i M
£7|P5Y F5HEF M & 5 Udvoy bl 41
47 He2 gty o g v by meokd fA5)
2 3luetFig 71,

Apoptotic body&-& of 7| ok 2e] qlof 2135}
2 glgon] clEo g o= g FHeg ek,
3 Foll = M| 2475 2t T4 5 apoptotic bodyE
2 A =e) 2 de spHEo) i vlad Helr 3 B
& AZL7 A5 ZHEH, olE2 HEd ¥EY
o & Fei4el D4FEEe] Hd= PG
(Fig. 9,10), ©|F apoptotic bodys 1 23k}t 27|
alol 4] qlafe| Fokd| o) Aok 5 ks B
on] abg 2ol o5 2 Me] shue] SEE T2E
2 =g cHFig. 10, 11), @2 %l apoptotic body+=
E#) 8l Fopd Eu) gl R A EAHelA '
o]z ko 7 Jeho (Fig 12), &A% A1z 4
Z Aol 4 primary lysosomen} 7 ¥#le] secondary
lysosomeS 2H5=1 4 lysosomal enzymesl| 23] o]F
apoptotic body= 2 FEFeo] E# o] residual
body& % 4333l =} (Fig. 13, 14),

1l &

Q2] A Ha] A4e] Fokzale] Al glejM =
zad e Hepn ¥ ase] e e FoF
A A L2] A Hgl AAe] A abgl 7]Hel d# A
olzlzbz] odefal ulzl ghA] @8 sield), & ATl
Bl ZAT7E HulAmet 234 apoptosise] L
Aok ul o AL ojo] ¥ s e F|HHE
ohs ohddFakelld el apoptosis™ sl AlE]
gl W= b dlol 4 of 2] ] Eokad =2lell e} apop-
tosiss =T el wlzd okibe s IHAEUG F,
2 A oAz " g z2As) ed o Far def
e o] & 249 225 Asd gz Adl =
2l sled A 25 =pAdFzEe] apoptotic body & 348
gl s o|u apoptotic body 2] 4| 24732 2 B
E vazd A fAzkz ggich EA=AE, H4%
apoptotic bodys F# el sle o8 FU4E £ ©
Al 2o 2lef gH4ls]eix] 2 45 apoptotic body<
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EAE gl PAde] Fuslv Tk 26 M E
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— Abstract —

The Spontaneously Oceurred Apoptosis
in Sqguamous Carcinomas of
the Uterine Cervix

Chan Hwan Kim, M.}, Kwan Kyu Park, M.D.
Kun Young Kwon, M.D, Sang Sook Lee, MDD
and Eun Sook Chang, M.

Department of Pathology
Ketmvung University School of Medicine

The apoptosis, a distinctive tvpe of individual cell
necrosis, has been considered to play a complementary
but opposite role to mitosis in the regulation of animal
cell populations. It can be inmitiated or inhibited by a
variety of environmental stimuli. physiologically and
pathologically, Apoptosis seems to appear in either
non-neoplastic or neoplastic tissues. even malignant
tumors in the state of untreatment or irradiation.

Thizs study was carried out to investigate the sponta-
neous occurrence of apoptosis in SQUAMOUS CATCINOMAs
of the uterine cervix and its mechanisms. Light micro-
scopically, noted were the condensation and frag-
mentation of individual tumor cells with formation of
apoptotic bodies that were frequently phagocytosed by
nearhy intact tumor cells. They were commonly seen in
the neighbourhood of coagulative necrosis. Electron
micrescopically (TEM and SEM), noted were nuclear
condensation, margination toward the nuclear mem-
brane and fragmentation of membrane-bounded
apoptotic bodies that were existed in intracellular or
extracellular area. The cytoplasmic organelles in the
apoptotic bodies were well preserved. The intracellular
apoptotic bodies were phagosomes and reduced to
electron-dense Ivsosomal residual bodies.

The conclusion obtained was as follow:

Apoptosiz was found in all cases of sguamous car-
cinoma of the uterine cervix, of which the frequency
was higher in tumors of poor differentiation than those
of well to moderate differentiation.

The process of the apoptosis is considered to pass
through the step of formation of the apoptotic bodies,
phagocvtozis by adjoining tumor cells or histiocytes,
and then degradation as Iysosomal residual bodies,

Kev Words: Apoptosis, Squamous carcinoma, Uterine
cervix, TEM, SEM
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Legends for Figures

Key for abbreviations

AC : Apoptotic cell EB | Residual body
AB | Apaptotic hody SL ¢ Secondary lysosome
5C T Neoplastic squamous cell CO : Cytoplasmic organelle

M o Nucleus

Well differentiated squamous carcinoma of the uterine cervix. A few scattered apoptotic cells contain
apoptotic bodies (hematoxylin & eosin, > 404)).

Poorly differentiated squamous carcinoma of the uterine cervix. Apoptotic cells and apoptotic bodies are
more crowded than those of Fig. 2 and intermingled with atypical mitoses (*) (hematoxylin & eosin, = 400).

Apoptotic cell showing nuclear condensation and fragmentation (hematoxylin & eosin, = 1,000).
Apoptotic bodies phagoeytosed by nearby tumor cell thematoxylin & eosin, » 1,000},

Apoptotic cell shows nuclear condensation and fragmentation with abundant electron-dense heterachromatin
(TEM, = 13,600).

Condensed nucleus with irregular contour in the apoptotic cell. The cytoplasmic organelles are mor-
phologically intact (SEM, = 11,000).

Multiple extracellular apoptotic bodies showing condensed nuclei (*). Also noted is an apoptotic body with
only cytoplasmic organelles (arrow) (TEM, = 8,000,

Apoptotic cell contains multiple fragmented nuclei but the cytoplasmic organelles are well preserved
(SEM, =6,500).

Well formed membrane-bounded apoptotic bodies, located extracellularly, contain nuclear and cvtoplasmic
remnants {TEM, = 10,200).

Collapsed exracellular apoptotic bodies between the neoplastic squamous cells (SEM, =8 200).

Phagocytosis of the apoptotic bodies by nearby tumor cell. Lysosomal digestion of the apoptotic bodies is
noted (TEM, =10,0040),

Phagocytosed apoptotic body within phagocytic cell. Note secondary lysosome (*) and residual body (arrow-
head) (TEM, = 20,000),

Residual bodies resulted from phagocyvtosis of the apoptotic bodies are seen (TEM, = 20,000).
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A

A ARl 7hg dlehe fAHAE o 2Bt
HAH e o7 chAg] AF g AR WA A
o5 AR g e|edh Ak Hule] o] F U
(dyveplasia) 2 2 FelE)llv, o|8dEzs 1 HLa o
AR, FEE Y LEE FREE o), 252 o]HA
FE A4l HRAE ghF oz o] e of3) HE4
UFoE A3 daie ot A4S wA Sep,

o2 gk whet S|4 A5 2zt dAe] HEHE =
AgHoz AExsHoa Aits] P de 2g
4 el ebdxn, 7 Az oydF MESE HE
Al 53 Lre o|fA4 3} Aol YFHALES
M2 gh shed) w4 ke a7} glop

a4 Patten®™Z 23 752 F& s alsof4
A dgle] Mgk gzl dall ok g 5 glaled
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