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Apoptosis, including the programmed cell death, is important event in normal cell turnover and
maintenance of adult tissues. Apoptosis exerts a homeostatic function in relation to tissues
dynamics, as the steady state of continuously renewing tissues achieved by a balance between cell
replication and cell death.

This study was undertaken to investigate the association between apoptosis and development
of the cervical neoplasia.

Archival cervical samples from normal epithelium (n = 10), low-grade squamous intraepithelial
lesions (LSIL, n = 10), high-grade squamous intraepithelial lesions (HSIL, n = 10), microinvasive
squamous cell carcinomas (n = 10), and invasive squamous cell carcinomas (n = 10) were
evaluated for apoptosis. We used in situ end-labeling of DNA strand breaks by terminal
deoxynucleotidyltransferase incorporation of biotinylated deoxyuridine to 3-OH ends of DNA,
identified by nickel-avidine-peroxidase. The apoptotic index (sum of apoptotic bodies divided by the
total nuclei times 100) significantly decreased (P < 0.05) as the degree of neoplasia increased: 3.1
+ 09 % in normal epithelium, 55 * 14 % in LSIL, 1.6 = 04 % in HSIL, 1.9 * 05 % in
microinvasive carcinomas, and 0.6 * 03 % in invasive carcinomas. Compared to normal
epithelium, the total cell number per 200x field increased significantly (P < 0.05): 379 * 47 in
normal epithelium, 462 *+ 228 in LSIL, 670 * 293 in HSIL, 1035 * 254 in microinvasive
carcinomas, and 1389 * 247 in invasive carcinomas.

Consequently, these tesults suggest that progession of cervical carcinogenesis is associated
with a decrease in apoptotic index and an increase in the number of the total cell.
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A X2} AHapoptosis)EHE &0l HME & 2
Aate FAAA FAHE D (mitosis)ol] BH)EH & A
02, BB AFAAZTAN AFH o2 doj}e
#gog A4HRAoU, AERAA ] FE§ 7
Mol dis) B w7k AY gigien ot AE9
3 AHnecrosis) % 7 HeH o2 gk G2 A ot
t Aog AT I ¥ Ker 570 MERAA}
T AALR A7 AEAMRISE 24 FHx3d
Fe5E oA gom, AEY Hor FA4A
(chromatin)o] XU A o] 22 Folg g
ol §AHIL, AxHo| FHHEAM NE HHo| &
g 2Eo 1% BY 7€ ¥A4¥n ¥R
sttt old E71F EY E7150] HojA s} 4
EAAAL $5 A (apoptotic body)7t THESAA F
o, olg|d MEALEAHE 1) 2groE YR
o] YR "HojAr 9uE e “Al ¥R
At (Apoptosis)'2k il HH BT T o] AX
ABHAAE A7 A7 oA A HHHA AE
oA dojupA gk W FAHEA Yojur] W&o
f4A #2¢ # Qg Bast

A 4 2 ME 239 &4 (homeo-
stasis) 8- 1A 3}7] A3t AEAAALS} Ajxo F
A(cell proliferation)o] A& 2 4& 33 gon® =
%o ALAME FSY HFE 2H87] Y3t
HEAAA} N R FAo] 45 FES st Ut
Dooke] WAy L oA skA BEHQ s)He] 2
&3ted £3 FHEH o2& o4 R oncogenes)
o} oboj A f A AH(tumor suppressor genes)] < &
ogted X FAIFH 2o WIE dolAd
7hooly g FARAHR 715 Fle ¥He=z
T AEHoo & &4E HEEY FFo] dA4H
T AR e FFog wasHd "' ojg oM
E7F € bsAol B MEAA AEAAAL &4
L (apoptotic activity)?] AAE 3 FFL
ol A S, AEAEALS] E4ste GHERY A
$g o & A gn??

AT RFGL oA o WA 79 o4 F%
FollA 2ANET} 7MY o ¥ ATARLY

A dAE AFE AEUEHdAMRH Aoy

Ag 9

(carcinoma in situ)& AH FEHYo 2 WA,
Aed YU 8xF A85eA 2L 9 1-5%
E AT FeAgez wAds Y Avulde 7
£ A7 FHAZRAA] 70-80%7F AeAGe R
FAPGES? AL ojn] & g2 Aot 1
gu olelg 983 FANE £t 4 g
Ad g dFE olAx v FF AAolr}.

ol A A ARG ddHAo @AY 2
ol A Mz 38t 9l in situ hybridization”] & &
o] &3l, A3 ARA wAHHA A AEAAA
o} dFAE doluuA B IFE ATt

. Cha 3 &8

1. dEde

AYdgde A7adga o3ogs 4L
¥ AFA3 dYE BT dFAAE AN
d 82 FAN 2oz F9d BN AF7
- A9 A ¥ (normal cervical epithelium)ol) X 28] A%
F 4 ¥ ¥ (low-grade intraepithelial lesion), 115
# 4% )™ ¥ (high-grade intraepithelial lesion), W] 4]
# & Y (microinvasive carcinomas), ¥ & %H(invasive
carcinomas) § ZZ 10 & o2 3|

2. TUNEL 2efoll 2|t in situ MEXGHAL THY
3P oe L AT AR ZAE FA 10% F
4 X223d 1R F AZAFZAE 124 @
%oz 9o 02-03cm FAZ A& ¥ Hajno) ¥
i@t setme] Eoje 2AS 45 m FAZ B
5% 3 9 HHo o= A F 1%
2 hematoxylin-eosing 4 & 3} 1, 23L& A XA
ALE &918}7] ¢35}l Terminal deoxynucleotidyl tra-
nsferase (TdT)-mediated dUTP-digoxigenin nick end-
labeling (TUNEL) uhiel 2]3t in situ apoptosis de-
tection kit (ApopTag; ONCOR USA)E A}4-3t4 ).
WA xyleneo. 2 s}e}¥l & A A8} Tris buffer (pH
162 AHE F A Xo] WAsE peroxidaseE F
A1717] Y8 F2A 3% H0.7F £ metha-
nolo] 3023t X2} & F ApopTag kitel] E =0} 9l
+ equilibration buffer2 1587 Al §t ©} g terminal
deoxynucleotidy! transferase enzyme (TdT)& H7}&
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¥ 37CoAA 0T HFAAL ¥3E FEAT
7] $18t] WHEAA FFAL F2A 08T A
2|8 ¥ Tris buffer2 33] A|H3lYct o] F anti-
digoxigenin-peroxidase 2 37Coll A 3087+ M2 & ¥
Tris buffer® A} 8 11 diaminobenzidine (DAB, 0.1%
in PBS)$} 0.002% H;0,7} 89 f402 1087
SN A Fdo] @ 23 FHTE AFI}
0.5 % methyl green© 2 3087 29 4& A3
At} o] % alcohol seriesE A X @48 F xyleneo
2 293 A7 2 PermountZ 213} ApopTag
kit2 JAE AEEL FeE ) F oA 2000 &2
AZEAAA7E APFA MEY & Ao, 174
o slidecl} X 713 Bo] ¥5d F-9& 5TuY MA
ata] MERAAA NEE ZAYC F, 10078 Al
¥ 949 AEY FE AN AEAAARAF
(Apoptotic Index)2 HA|3}GTH FA A2+ student
testE o] &3 A Ln Pgto] 005013t BH+E F
AgHoz ¢ Aoz FH

A ZAAAA FAD=(H ZRAAAL  §E A/ A
A EZ RS #) x 100

mz

HZBAST T FAALYY AR
o Wesd 24P NAIHD B2 FolA
zYgHoz 399 A4 ATARANEHA
3H 184 AZALWHA 2 wHeAe Bey
% 2] & o] 43l DNA in situ hybridization® of] 2] 3}
AEAANE d73d e 2L ATE 29
o

1. Hematoxylin-Eosin 4§ 22

A AZTERZYAEEZL A EE 7]
ANEZ, BINAAES, FLAES, EYAESS
2 FAHUY 7IANERS 95 T )FFL
2 FAHY #& L 58 g44E AUy
ANEZL €A 45U F7IAHNEZLE 7)1AA
39 vtz fo] A 7|AHERT} Yol o
120 GAELE 47 EA 45U FTAX
2E NANTZY Ao EAEY B F3 A
¥AL FREe AdsA d4sdt EYAx
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& 7HE Yol EAs e Fu F2H 5
AUNL A XA glycogend &3t U7 o
T £ 40| HAUthFig. 1A). A5F 49
UHHE Yo AxZol A4 AFAE 4HFH
FAYAY 4% 1359 koiloctyer} Bo] £ X3}
I UNen, FIHAESET & Wata 2383
E AAND ot 7t B H o ¥y g3
$oll 35 38 (perinuclear halo)o] B % Ch(Fig. 2A).
1EF A EE ¥ By a7t £33
ojn] A AW AEZ EX3ATHFig 3A). 7|4
AEgole AL N JEFL 3340
A AEXEL 71ARE A& 7]Aye &
AsAHY & AX Fdile Bas FREAY
(Fig. 4A). A& YoM e L& &1 AL TR

A Rolu Eh3l= AEEo] Bo| B Yrt(Fig. 5A)

Fig 1A. Normal squamous epithelium of the exocervix
(hematoxylin-eosin, x 200) Mature squamous
epithelium of the exocervix demonstrating a
nomal maturation sequence from basal cells
to superficial cells. The basal cell layer is 1 to
2 cells thick, and the cells composing this
layer have rather scant cytoplasm and oval to
cuboidal nuclei with dense chromatin. The cells
immediately above the basal layer are
parabasal cells which are somewhat larger
than the basal cells, and the nuclei have
slightly less dense chromatin. The intermediate
cells above the parabasal cells have
somewhat smaller vesicular nuclei and more
abundant cytoplasm with finely granular or
clear appearance. The superficial cells contain
small, rounded, regular pyknotic nuclei and
their cytoplasm are abundant and clear. The
cleared cyloplasm indicates glycogen storage.
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Fig 1B. Topography of the apoptotic cells in the
normal exocervix. Apoptotic celifarrow).
(immunoperoxidase, x 200)

Fig 2B. Topography of the apoptotic cells in the LSIL.
Apoplotic celi(arrow). (immunoperoxidase, x 200)

Fig 2A. Low-grade squamous intraepithelial lesion
(hematoxylin-eosin x 200) Thickened squamous
epithelium shows koilocytotic change in most of
the cells in superficial third of the epithelium.
The nuclei are somewhat hyperchromatic and
iregular and are surrounded by exaggerated
perinuclear halo. Cells with decreased size and
chromatin condensation are seen.

2. MIZXIHAL &L

AR AFAR HAAAMENNE AEAD
AZE ARFA AETL A AEAEEY 1% £
T3P ou(Fig. 1B), AHAMEY FE 03mm’F
379 + 4770, A EAQAL A EFE 117 + 3870, A
ZAAAAFE 31 + 09%Ach(Table 1). ASF
Aol e HEAEAT AYFA AEE
YRE F72d dAsg oy F 7| Aol B
ZoAM #2H7E S L(Fig. 2B), FHHEY F
= 03mm™% 462 + 2287, MEAAA HESE
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Fig 3A. High-grade squamous intraepithelial lesion
{(hematoxylin-eosin x 200) Maturation is absent
and nuclear abnomalities including size, shape
and chromatin are marked throughout all of the
thickness of the epithelium. There are few small
cells with more eosinophilic cytoplasm and
condensed chromatin, which suggests apoptosis.

230 = 707}, AEXAFAAFE 55 £ 1L4%] AT
(Table 1). 57 AH WA e HIZAAAL A
T AA AYMEZo] 2§ FX8Yov(Fig.
3B), A9 A X 4= 03mm’% 670 + 29374, A ¥
AAA} AESE 98 + 267, MERAAAASFE
1.6 + 0.4%0] A ch(Table 1). v A3 & ol A &Y
Ao HEAAA MEE AT wjdo] glo] F
% AAAM Fne: dojvz SINo(Fig. 4B,
5B), 2%l AH A9 4 0.3mm’F 1035 £ 254
NSt 1389 + 24770, AXAAAL HAEFE 204 +
89709 8.5 + 3.7/, AXAAARNFE 19 £ 05%
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Fig 3B. Topography of the apoptotic cells in the HSIL.
Apoptotic cellarrow). (immunoperoxidase, x 200)
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Fig 4B. Topography of the apoptotic celis in the
microinvasive squamous cell carcinoma.
Apoptotic cell{arrow). (immunoperoxidase, x 200}

Fig 4A. Microinvasive squamous cell carcinoma
(hematoxylin-eosin x 200). All layers of the
epithelium are replaced by the abnormal
squamous cells demonstrating frequent mitotic
figures. A cell with decreased eosinophilic
cytoplasm and condensed chromatin is also
seen.

2} 06 + 03%°]{tHTable 1). 34 AT FFAY
NEAAEE Aggoz AYTFE AA 494
EFE Z7189 2, A% AFHARAEY AFE
2 153 4y A Y AA FHAEFY F
e FAHY f94L e, uAdEds
A& golMe A AYAEFY F7He FAYRY
2 FelAdol AATHTable 1). AF& AU
AT AL AZAFAANAZANEE FEUge
2 A5 E A EAAAA] T (apoptotic index)E
FAHA FroAol AA @A FAdch(Table
)}
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Fig 5A. Invasive squamous cell carcinoma
(hematoxylin-eosin x 200) Invasive nests of
squamous cell carcinoma reveal crowded
vesicular nuclei with chromatin clumping and
nucleoli. Mitotic figures are numerous and cells
with condensed chromatin are seen.
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Yurd o2 NEAAAE AEAA FHTHE o
8 714 "ol t& EA& Jehdh AEIAL 3
ol APHE MEE 27]ol= MEAT YT
A27|BE, B3 n|EE= g o)y} BZEojeET 39
Wate ootk 2 Fo] XY A7|BETH AE
To] HF WA, 2 WEEE0] AE HoZ wx
U2 A At ol e Yol WstE Axete 4
9y R34 A7 A o4l 4A wAF}E A
oltt.” gy AEAAA FA 9 27|dE HEA
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Table 1. Cell number per 0.3mm‘ and apoptotic index related to cervical histoiogy

Cervical histology Cell no. per 0.3mm* No. of apoptotic cells Apoptotic index
Normal 379 £ 47 a 1.7 + 38 31 £ 09a
LSIL 462 + 228 a 230 £ 70 55 £ 14b
HSIL” 670 * 293 ap 98 + 26 16 + 04 ¢
Microinvasive cancer 1035 + 254 b 204 + 89 19 £ 05¢
Invasive cancer 13890 + 247 ¢ 85 + 37 06 £ 03d

Values are showed as mean * SD
" : Low-grade intraepithelial lesion
" . High-grade intraepithelial lesion
ab,c,d Means within columns with different superscripts differ (P <

oo} AAEZ(cell junction)t} ©]A§ T (microvilli)
53 & Axgoez MY FREEC] YA
HA, AEUA AEHo|y o]&Eo] {FEHo
ANEZY &5 dolvtn o] Aol B
Mol Jojg2 B F Ho] o2 /e AHoE X
AR F AT S0 Wy Fog SR
2 e MEAEAL §-Z A (apoptotic body)E U7
oA ol2g MEAAA SEANE SAE
e NEY 271BEF FHY 8 HHE] 2
g=lo} glon ojxstn Ye MEEY AL
s 8 HI|A Hed, ol HAEELS mo-
nonuclear-phagocyte system 9 oAy FA4H
ol AHAE, WHHAE, FEHEESITE” 54
2 AF4e AT AL Fol AEAA
WA Based olgd AL v WAy F
el dojuts Aoz gaA glom? tgg
e $&MEe] FAHIA FANMAE #Ed
7 pasgg?

AERAA} A F A3eH Hste YU A
Bac dA dojd &, gol& &Y i £
HaL7t g3 E Aot ol F AAEHEL
o gAsle EAF FHAY A duE A
e #Agl dojue ez deA gley,
4Pz {FAADNAE HDEo2H DNAE
180200 bp 7)o WM YA A Bt watA
ol A& agarose gel A7 G EF Fol ethidium bro-
mide2 H43tH o7 79 DNA £ E0] Atrtg
2 Hole A& #FY F JdoH, AEIYAE F
2+9)% ¢l DNA 24382 U8 A7|9F Fol =%
GAE Bol7] wio] AERAGAAA dojue
DNA 243443 T8t TR AERAA

£
o

0.05)
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58 _ ; ;
Fig 5B. Topography of the apoptotic cells in the

invasive squamous cell carcinoma. Apoptotic
celllarrow). (immunoperoxidase, x 200)

o 714 & EHo] agB®

AEAAALY FABETFH 7142 2L F3
o] g AAHAE a2 g o5 oy
FEY UYT 2FYAA AEAGAE 2AZE
bel-2, interleukin-1 3 -converting enzyme, wild-type
p53, Rb gene, c-myc gene 59 FARE0] Ho| ¥
A5 o] F o' AELS AXAAAY B4
38 93 5389 AR oy ofH REL 2
Ef9 715& golHE A¢ AxE AEE Al
e 715e e gt

AZREFFEY AxAAAS e FANEY
o AXAGAE b2 oY I olfe
e 2AX4F SN E A DA (precancerous lesi-
on)st A&Ee A H&3 FEEH7| AH] 9
Fojth, @A Y d2& AFAYY 4ol 4
4% 4 Z(benign hyperplasia) ¥-8| J& 422 o]
Bt AA| A EAHAALA] 5 (apoptotic index)7} 5713} o,
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53] ¥ YBFE HEAQAAFI 0D B
LA, Todd $*& renal cell carcinomacl A
tumor grade$} stage’l YEFE 4 ¥ F A X4 (pro-
liferative index) 9} Ml ZZAALR| 4271 F 718w, o] A
< renal cell carcinoma®] o 3§ o|Z3=d £8of
€tz 2 FE A} Lipponen 57 HBGHE
M ZAAAA 7L frAHE E A 4-(mitotic index), tu-
mor grade, DNA aneuploidy 53 d#Alo] gz
¥ 189t} Leoncini & non-Hodgkin’s lympho-
mao A E HEFIATE AEZAGAATE A8
Aol gltt B 13g] 0w, E3] high-grade lympho-
ma7} low-grade lymphoma X v} ] 84 o] A AR}
9] B2t HEtn AFET Y Ao RIFY
=3
Iy AgAgHE o2 Bedi 57 FY
s, 4348 € q3gRnE 4 £o8 3
o QEJAANE ZAG A3 Y AYRY o
2 4] ma AEAAAT dAHL de E
4 B8 h Radinsky 572 A LAY A
E7F e dAEE ¥ Holg Wimvt Boldttm
B on, AEAAAY 1A 24 FHE
7t AE &L dol B & o F7 EFF Az A
FIon BadYct £ ATdME A5F Ay
Wedg Aod A4 37354 A Lol M5
A&des JPEFE AXAAALA] S (apoptotic
index)= @A 3 Z2ste] Bedi §'79 B} §4
1=

oA EY WA EE GAXY AEALAL
g FEAIIY oA FHEY 4F viAH
(micrometatasis) & A #ct* goaxgAzE R
etinoids™ 9} S-FU™7L A £ Aol At oh)z}
MES AQUALE FEA 7L Bo]F3ch Ueda 52
S AZAEAEA A AERADARF= FAY
%} A & (intraarterial chemotherapy)¥o] 943 F&
PR} AP BA A7 FANRE ¥R
FAAY A B ¥go] YUY FAEHT &
A8 Ekon, FYU vl 8 &9 3 (intratumoral
microvessel density)E M| EAAAIA] e W2
A3 @A Ugt 282z 90 FgNE e
SAES MY A4 Y Al (angiogenesis inhibition)
€ sty o]AL MEAAAE F718td gAXE
o qAE 2HYct RNEYTH Wheeler 592
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AZARAL B4 AZARZANA AL A
B9 AZAAARA L 2% 8T %W Fol @
< THRU AELo] Eria Basgigon, og:
SR E Levine 52 A3 ARG WA X7
el AFARZH AEAAALAF7} 048% K}
Be 79 59 AEL] 9% LH, & 29
BAYe 1% AEAAQAAFE HEFE %57
Fou LR34

Femnandez $Y& A4%% ulo]d 2HPV)E 7
AAIZ 2 A E(keratinocyte)ol| A EtH o]z}
dojgo M HAAYE A E(transformed cells):=
MERAA S A 9} FAlo] AIEQ F4o] doju}
T %€ nuste AZARGY 2G| Ao AE
AdAte A& Fzatdt) Shoji e BF AR
o] A3t AEAEAE G EQ B3} A
o] Aol oAITh HPV g 1 A= HHHo
2 AEAGAE 23X E et R usdch
Isacson £*7& HPVo] Ztad g £9lo AEAQAAE
HPV R A XZ4 84 % (proliferative acti-
vity)s} Aol i, A AF AR EEA
£ AEAAAE #28 F gien, HPVY 74
¥ ATF AU HELSIL)Y dRME A9
33 9 B304 2T AEAANE BRY 5
AL, 25 Ao EAMHSL)Z B H A ool
Me AFoA A43e 49 AEAdrss #33
F A%tz Rasgd. 4 59¢ 3y AR
Al AEAQAE 71 A F RN oA o
U AF olPAFIAN AU AA oA F
o] F/HET2 NEAQAZL 71AFAA 2o
olF& Uetum, v gL A&dolM AT
AAAE T AAAA 2T2F dojubn A EzA
Ale) v E FrlstQoin Busigdch £ 3
AE AeE F9ndHd e XA HEs
W2 F430 AAEAL, AN AFAR H
HRATAE, 153 o, oA d 8 Yoy I
TGl HERAAA AEAE A vido] ¢
ol AFA F1F JelUA 47 TR Y &
AFtch v ASE duuiyde e Az
AL 7 A AR Z71E 92 g4
A gol Bt B2 A4S Ay B dast Yot
I At ¥

Biscotti 5”3} DiTomasso $%9¢ 2742 Ay



WA A AEREA FFH 9 A EE D4 (mito-
tic figures)7t /4 AF WA TS| AERT YA
EUY BT, Sheets £V FFH TN ¢
NEZ PS5 E A FHANESFE F7Hsd Al
EAQAAFE ZA2dTL B € A7
MNE AEAEAN FEAGLE AP3aA HA
A A EF7t S oy, AEAAMNAFE H
S4ges AYPsHA HAZ FAEE Ho
Sheets $*9] B9} FAIEATE oA MEAA
Ao} Ao od] ME 299 HAT} AFHFEY
wolal A al Ago| ot Algge B AT F
AL APE 98 d& UL ¢E Z2FH
hematoxylin-eosin%g 4} 3 immunoperoxidase§ 4 ¢} A
b FARAIRE AGEA XA £, Al
EAAAL LG AEY HATRE HAEY A
€ o] &3t AU 71 YA EF AF:AHE
A 222 2008]-& v AA okl A& #E3H
of & ¥-97F UF WAL, 54T AT &Hn|
Aot &4 dulct MEAFAA MEF7F A E
A @a ot wekd B dfeae AA =
g #Fsy A AoH 1 FoAM HER
AAL X7t 74 ol EXF STERE A3
o HEZAGAAFE A7) Wi & A7
o] MEAAAAF7E A 249 MEAAALA]
& AT & A d M= FAA go
o Fo Bt B o3& AY #Fs Holopt
& gaAol Atk AT A F A A EAA
AL 2AEsE 33 7A€ gobd w7 Alx
AAAR 271 QAze] SAAEURY S oY AF
of ulX & G A3t o} Fdsie ojfT. & @
TE EUZ o B FHE £43 1, volrt AY
AT AL AE, o|YHAE 2 AZHAFYE AE
g o] &3 AXAAAL dF PCNAY Ki-67 3¢
53 2 A9 FA AT Yehue 242 E
ol g3t ME9] Fd &Y ATE FAld ¥
A, 23] FY3} £ BE FY SAM A3
Hoto] why 71AE olfdted =0 € AL
Atg €t

2

v.d 8
B A7qNE HEadsa g gAY
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A3 9

HY AR A E GRS YFAHE NP3

A™ @2 FoM z3EHo2 FHE AN AT

73 54} 1] A ¥ (normal cervical epithelium)ol 4 5-€} 2

S+ Anuj¥¥(ow-grade intraepithelial lesion), T

%5 A9 U4 ¥ (high-grade intraepithelial lesion), P

A A & H(microinvasive carcinomas), & $(invasive

carcinomas)s 2tZ} 106} & o2, 99z 3%

2l in situ hybridization’§ &2 @&t AZF AR

o) Wedg A AEAAALS] ABA S o

% 2L d5g AT

1L B AF73%e] U9 AZY 258 4

Yo A HEAAAE AA FYHEZ A

nF $AHUY.

- AFE A A HEARAANE dFE
030 XA eH, 3HF 7| A Fo AFd
A #aHIE A

A Sl &S AMERAAE o
A% wdo] glo] T4 AMoM F1F Yojut
i AR

. AN AZHEFAAEAMREH YJEgos I
PYIr-E AFAFAAATU Y A4 AxFE
F7H3A 3, A4 AT A FEANES A 57 %
AFF AR A A FOMESFY F
7He BAAA 98L& oy AR
A&YA Mg HA FAHESFY F7te FAE
2l f9 Aol ANt

CASE AuuE g e AN AFAEAE
AXAGAEE AFYes JYPLFE A EAA
A} 4+(apoptotic index)E FATHA Fo4ol
AA A3 FAsA

ol 3 AHE L 2A%H & W, AFEFY ¢
Aol A AZBEZAME RS AH AEL59
F7tet A ERAGAA ] Za7F o] AT A
:R21= 0
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