D eE A A4 A 32 1990
Kor. J. Path, Vol. 24(3): 254-266

FESEE R LR A BREE 48 Apoptosis]]
e gk WHEE

B BRI AR E

SEIR - FMEE - EER - TR - RER

M = ME o ek

,_A
©
1o
%)
i

Apoptosist A Z449 g ez 2 7]A o] A
MAE EFGE Ao} ZREE Az - B
z22¢l 4¢g v AxFAdde dd ZFEE gl

)

o

2
o T

eel o?"_, re [
3

4 o g
3
,
m

Apoptosis okt #7349 =E AT, 5 AYY AR AL 99 A2E 94 AR Fe 24L B
SIEEREERER ISC IR BEERERSE R Feheinl 4D B2 A A5 A8

Ak, YejgAal o2 ¥ Fo] £l apoptosise

o
il-}
o
rok
=]
oM
1
i=s
wk

apoptosise] &A= o
2AE AXA =edl, A A3 Az 5, 4
3 zelnAzgnor £58 F doix vt 51 a
w729l apoptotic body® BAshe e, & 20704F Yo E A S} apoptosis W mitosisE o}
Az F99 "Mz 3] ¢]F apoptotic bodyst ] Zr7A HF A E Fobed 1 WHE Aol FhRA Y
Bl slo] £ sl Al E BT 5 Yo, E3=ol WE A HFAE T3] A E vlmEtg e
o]2]3t apoptosist Z17HgF AlzA oA AEe m

AN#AFo B3] el b, A Q] 3

ol Ao FR=A] AxaLA 2|3 o= 2 ERAAHu| AL o2 A ATAR @yl
o] A B3l g £-elA = , o] AL I1mmPe 272 AAsle] 2.5% glutaralde-
Ao oA AodAgl ATLAA = e hyde 2 8(0.1M phosphate buffer, pH 7.4)2 2

&

A g T AR ES Y dFF, 29 0~4TelM 24127k AmAE skm, 0.1M phosphate
=Ny}

9] A\ AMZ RS FAdZ ko 5 apoptosis’t TE buffer® A HE & 1% 0s0, Mo 247 TuAHL g
Rl

%5
g ¥ uslz glopeeh, 5 zhe buffer Fole 2 A 5lo] A9 ethanolz 24~
olof] HApE A8 £3Z AAL Eul® AT74E 5 Sl propylene oxide® X &3 & Luft ub#?2o]

HH v ok 2A oA apoptosis7h DA F=7HE dokd 93 epon EFEER Ersto] 37Col| 12417k, 45T
3, apoptosis®] @&z 1 71AL FHstuxt £ A7 1241%F, 60°Cel 48417k FoF whAFhe] dEE A
= A8k} o}, ZolgE 238 1um FAE ¥R ste] toluidine
L wme SAE 1989 109 Aldld EAREose  Pue B4 A% AT AAY H, Sorvall
A Fdoz wEEgle, MT-5000 3 ultramicrotome ¢ Dupont diamond

=~ 254 —



— B 9 49 : BB 2R Lol A sk%s & 3= Apoptosisel B3l FFge—

ks
o

knifed —‘ﬂril—a-}oﬁ A (60~90 nm) o] 7S £ 3}3 0.1 M phosphate buffer £ o & <435}

e = ‘j—g— gridel #2471 ¥ Watson® 2 th 25% DMSO-E-Ho] 3087k, 50% DMSO-E-do
Reynolds‘ﬂo H29o] o8k uranyl acetate} lead citrate  30E-7F 22 ok AL BAF F 22g @)
2 o|FAAANE AAsted Hitachi H-600% F34 Ak
Adn]7d o2 Paslel gyl 22 50% DMSO &dlof =ojz] 7
N ——— buffer &foll FAlg F 2% tannic acidell 124]7F
A7l o buffer &2 A3 ¥ 1% 0s0, &
FHAAER AL A8 AHE e 2L IX1x4 22 247 E9F conductive stainingS 3 F A¢
mm AE 272 AEF X =x22 DMSO (dimethyl ethanol2 ®4%, iscamyl acetate® AFE A|A
sulfoxide) crackingS 9 alo] = dE=2 o 42z v Hitachi HCP-2% critical point dryer®4] o]k}

ATFRES A2 Y3t aldehyde-prefix O-D-O 45 o] 83 dAA ARE AA s Az A

=

2 2 b o ol,

.

ul25200 2 23] (maceration) Azt DMSO &zl A5 3ol ¥4} £ Eikod A4l IB-38 ion-coater®
< H8iME ZHE 24L& 197 0.5% glutaralde-  Pt-PdE A}&-3led 234 & Hitachi $-5208 F=AbA=F

hyde &3} 0.5% paraformaldehyde &8 £33} Hu|AH o 2 Babsiol o),

3G A TR F 1% 0s0, o2 24 §elE Aokl AW A2E 1% 00, THoz 30

CERVICAL CARCINOMA .APOPTOSIS

condensation

separation

residual body

Lysosomal digestion

Fig. 1. Diagram to illustrate the morphological features of apoptosis in cervical carcinoma.
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Table 1. Comparison of the number of apoptosis and mi-
tosis, according to the degree of differentiation

of squamous carcinoma in uterine cervix

Number per HPF*

Degree of Apoptosis Mitosis
differentiation Cases
Well to moderate 16 7.3 2.1
(0—15) (0—15)
Poor 14 21.1 4.2
(0—56) (2-7)

* ¢ high power field
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The Spontaneously Occurred Apoptosis
in Squamous Carcinomas of
the Uterine Cervix

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

Department of Pathology
Keimyung University School of Medicine

The apoptosis, a distinctive type 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 initiated 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.

This study was carried out to investigate the sponta-
neous occurrence of apoptosis in squamous carcinomas
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
nearby intact tumor cells. They were commonly seen in
the neighbourhood of coagulative necrosis. Electron
microscopically (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 lysosomal residual bodies.

The conclusion obtained was as follow:

Apoptosis was found in all cases of squamous 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,
phagocytosis by adjoining tumor cells or histiocytes,
and then degradation as lysosomal residual bodies.

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

Key for abbreviations

AC : Apoptotic cell RB : Residual body

AB : Apoptotic body SL : Secondary lysosome
SC : Neoplastic squamous cell CO : Cytoplasmic organelle
N : Nucleus

. Well differentiated squamous carcinoma of the uterine cervix. A few scattered apoptotic cells contain

apoptotic bodies (hematoxylin & eosin, X400).

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, X 400).

Apoptotic cell showing nuclear condensation and fragmentation (hematoxylin & eosin, X 1,000).

Apoptotic bodies phagocytosed by nearby tumor cell (hematoxylin & eosin, X1,000).

Apoptotic cell shows nuclear condensation and fragmentation with abundant electron-dense heterochromatin
(TEM, x13,600).

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

Multiple extracellular apoptotic bodies showing condensed nuclei (*). Also noted is an apoptotic body with
only cytoplasmic organelles (arrow) (TEM, X8,000).

Apoptotic cell contains multiple fragmented nuclei but the cytoplasmic organelles are well preserved
(SEM, x6,900).

Well formed membrane-bounded apoptotic bodies, located extracellularly, contain nuclear and cytoplasmic
remnants (TEM, %10,200).

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

Phagocytosis of the apoptotic bodies by nearby tumor cell. Lysosomal digestion of the apoptotic bodies is
noted (TEM, %10,000).

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

Residual bodies resulted from phagocytosis of the apoptotic bodies are seen (TEM, X 20,000).
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