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The Correlation between the Proliferative Activity in Biopsied
Specimen of Gastric Adenocarcinoma and the Pathologic
Findings of Resected Specimen

Hye Sun Kim, M.D., Jae¢ Bok Lee, M.D., Se Min Kim, M.D.
Jong Sang Choi, M.D. and Han Kyeom Kim, M.D.

Departments of Pathology and General Surgery, College of Medicine, Korea University

Studies on the correlation between proliferative activity of biopsied specimen and pathologic
findings of resected specimen have been carried out o find the prognostic factors. To estimate
the proliferative activity, 100 cases of biopsied specimen of gastric adenocarcinoma were tested
for the PCNA (proliferating cell nuclear antigen) and the AgNOR (argyrophilic nucleolar or-
ganizer region) by the immunohistochemical and histochemical stainings, respectively. The resect-
ed tumors classified by histologic type, differentiation, depth of invasion, and nodal metastatic
status were followed by cell cycle analysis using flow cytometry, The PCNA LI (labelling index)
were higher in well or moderately differentiated tumors (P<0.01) than the poorly differentiated

ones and the aneuploid wmors (P<0.05) more than in diploid ones. However, there were no

correlations among histologic types, depth of invasion, nodal metastatic status and PCNA LL
The AgNOR counts were higher in advanced wmor than in the EGC (early gastric cancer)
(P<0.01). In cases with nodal metastasis, most of them showed the AgNOR counts higher than
those without nodal metastasis. There were no correlations between the AgNOR counts and the
DNA ploidy, histologic type, or differentiation. High PCNA LI and high AgNOR counts were
shown in cases with advanced rumors (P=0.000) and nodal metastasis (P<0.05). No correlation
was shown with the histologic type or differentiation. The results show that proliferative activity
of the biopsied specimen of gastric adenocarcinoma is correlated with the differentiation and
the invasion depth of resected specimen. Especially, better correlation is obtained by analyzing
both the PCNA LI and the AgNOR counts than by analvzing each. (Korean J Pathol 1997;

31: 211~218)

Key Words: Stomach cancer, Endoscopic biopsy, PCNA, AgNOR, Flow cvtometry
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A ey ¢teg g Aute] =435
Axela glow =z7)f]9ke] HE5= d YEEo]
90% olfor HuEF eor), THE o4 HE
i ASelle olFrE Yds] B39 Aoz 48H
ek wEk flEZd He| {7 olFelzins Fa
g oodgE sle, Y =24 Sy AFEF
& Z7A = HaE gl

H ol e dfSe| ofdelld 7ed AEH
T f=ZH AHe| FFE2 <lwelal olgeE o
ot ol FENAEE AAstasla, 5S¢ e Fokd
A S4ge] d4H ol Gy dfAdo] sl
& JEstn o EREe Z4E HAE el
of s ikt W Ee] A&E I QEd, Ak
aEHe weon BEpHv|Hlel4 e FARd
T+ &M ogHE] H-thymidinee|t} bromodeoxyuridine
& o|&3le] ZA|sE M| Eel EAE W, §4
T EHeg AEujs] DNageRE sl uby’
o o za ] Hg o] Bele] MERAT F
7tk el 2eE AEse W Eel 2k 53
shehslel] Zofy =25 oldy 5 gl wlad It
chatA] A8 4 gle e g PONA(Proliferating
Cell Nuclear Antigenjofl thgh &ha"s 84 wo=
z) g}eted dlo] zhabg ks glew, o|#]oE AgNOR'™
8] 7t HZE2 F45FH dAF4e] & Feg B
__11 ilq_ll-lil_

Aol ME 453 ol F7hel st algbdol
grhs Barl e, B oadFellye £EH Al
Sl 2ol PCNAXS} AgNORZS 2 =3
sted FokdlEe] F45w 7|Ee WelgH odel
2ol Foke] Hix, f1ZF Hel 9 DNA w47
g dAE Lol na} sk

HEE U W

1 SEHNE

sefoltha Qhebd el 1900d 19 5E 1297}
A SWAZE Sl adeld e g)aste) 47
2243 YEAEE AWPL 100918 ez, o
o281 olae el Sa7le) weln Eof
2% g o) 2atgn, FAIE R4S Sl HAs
sletEe] AM=ZE o) faigich

2 olE 2y

1) PCNA:

(1) B9 =X&sa Ho; Lavkel oy ¥ zlelg
of EviEl |43 =FF 5 pm FrIE F} xylene
o7 g MAZ oS, 100%, 95%, 70%, 50%
PAZo gl oz Melshe] Az, Hela
Thitsh HAe| gg oAlelr] HW 3% A £
i EIEE ollehER WhAIFIE Trs Sfde g
TS, v 5e]3 fajulg Folr] Sl WA
da HAHE rhelbe] 2087 dbEA g SEE4
PCNA 4 #haAl(PC10, mouse TgG, DAKO)S 1500
B ey = g E 145 Ay
b3 A F|5L Tris gh3Hog M3 ¥, 4] Biotin
5 H7}ek 22} &ha|(Biotinylated rabbit antimouse im-
munoglobulin)®} 3057+ Aol wFESA]F) Tris
gholjo 2 3% sealalgcl vh a2 = DAB(Diamino-
benzidine) 5 o|-&3}3 20, Meyer's hematoxyline 5
-5 o= o delg o}

(2) BtE; PCNA 43 3 2FfolAE cfek
g fH4EE Heolug f4e] 73t e BEE
Heljsled o4 ot FA|gle]l deo] 45 F&
g ddeg THEsbsch #e ®elA e e
(=400) Alokelld] FaF HE 500712 wiE 4 ¥, <k
A e 5 WEER EAsUC

2} AgNOR:

(1) M4y, £=vtgl 24 F spepyl Eeljy =35
5 um 702 HHo g gkEo| xyleneo® gulzla|
A dZER FeAF F, 1% ESA 29
HatglE 295552 59 Eo 50% F42 B
= 128 Efsle] g 2FRolE SRS Sujol
Zeof| rlala 4057F ohaelld] wbEAlF] oS ehe)
< FFTE w3 FHsck

(2) WE; 10008 73 gl=sloll Y Thaltslo] 9oz
FHAE 10070F Agsla, b MlEe] wofl4] Za
Ay gdo s Heli= AgNORS] £5 Ao 7|15 F 7
g Saigd

3) DNA Hid 24

(1) DNA & 9 g Qg giqkfelld 2l
g Al =S cirae gl Yl dlEe] A
A w2} 7EEE el Sl EAA Eule] AE S
i uhEch o] RfedE gl Evbel HE &
Coulter A7 5 o|fsled HESFS migt 2x10°7
2 oohelch ksl AE H&ed 50 ulE FalconAl
H o)l o 250 ple] wypsing Fhshed 103 WG
AlZ1F cbA] 200 2] RNased Y 105270 4 3o
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A dh2A2ick DNA S $eHA] propidium iodide
200 pE 7HEE F 103 HbE- A H

2) FME &3 A 24, F4 £ 32 FACScn
(Beckton-Dickinson, USA)S QC 9 #hchicken eythro-
cvte nuclei or calf thymocyte nuclei)@ *-EH4 3
Cellfit program£-o|-gate] 71 29ks2] HEE F4st
gch slamady 44, i s GoiGrL =
5 7lae] DNAR]7E 095~ 10521 55 o))
AL R sk, olwrdd S5 ol 22 GGl =T
& Hele A5E vils4d oz 3

4 SAHEHE B4

d47iztel wWelgd odglAbele] FAIEH L
42 SAS program$ ol &to] Chi squire A]¥s
don, Foj4de] = FIE oFqlell 4 PCNAZ
T, AgNOR <72 9] DNAwl<=4 2] d¥]i3= mwo-tailed
tlest o] §3to] H=sigle}

= at

1. BRp2| flabyy 9l Hasy 2

#hate] A B iis 314004 s0H 2 B 5549
at, AP gal 72, ofzf 28 o g oabrl o §©
ghchk. == 8H HFHHEE A (inestnal ype) 53

Table 1. Correlation between clinicopathologic findings
and PCNA Index

Pathologic

o, vlnkdiffuse type) 40ell, E¥ (mixed type) 7
digin, FHPEHEE Ei7l FH F5E(well
5= moderately differentiated)?] 74-5-7} 59q]], L}8e 7
“Fpoorly differentiated)?} 41of] ooy, =3 £
(signet ring cell type)d} H WK mucinous) Fok2 X
o v Reoe g ZibA)zich

F42] HEEE 7IP2E F Adoz Jiryde
dl Hukat Hubslsel SdhEl 571 206 (H9tS,
5ell, Auhshs 150, 2&Fold FAFS A5+ 80
oAl (75 13el], Aulsl(subserosa), 2o, AelE
(serosa); Tol], S b= % SR))s v, 6240
Al R1Z4 Hel|r7t THatE gl

2. PCNA X|2} Ha2|85 4-24(Table 1)

A PCNA 2|58] FEE= 1%l 73.6%712] )
okslglal, W@ 3653 17.11%0]9lc}l. =% #3
HEs 4 T FAEEHe Helrt gledm, £
o] Mok fEA Hele] abf Ae]T glgich
aeful, EilEe] wE POCNA Aae, 237 £7
v FEEY Mg 40544217%, SE e
Dol 30.76+258% 2, Hilrl FA 2Esel AS
7t FAGHo 2 foaA wehchP<0.01),

Table 2. Correlation between clinicopathologic findings
and AgNOR coumt

No, of PCNA Pathologic No. of AgNOR
: P value
variable case Index(%) B value variable case coumnt
Depth of iJI;ra.sicrn =0.05 Depth of invasion <(.01
EGC 20 3658 © 18.08 EGC 20 5291037
Advanced 8O 1633+ 1347 Advanced 80 606+ 0,38
LN metastasis >0.05 LN metastasis >0.05
negative 38 3911188 negative 38 5971039
positive 62 34951 16.08 positive 62 580060
Histologic tvpe =(,05 Histologic 1ype =0.05
intestinal 53 3923+239 intestinal 53 5.84 0,07
diffuse 40 3226+ 256 diffuse 40 6.00 0,07
mixed 7 40.43+£7.01 mixed 7 592+0.12
Differentiation =(.01 Differentiation <0.01
wellfmoderately 59 40.54 £ 2.17 well/moderately 59 5861052
poorly 41 A).Te T2 .58 poorly 41 598 +043
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Fig. 1. Immunohistochernical stain-
ing for the PCNA on moderadely
differentiated  adenocarcimoma  of
stenmnach  showing  many  noelei
with hrowm color. (= 40K, ABC
melhuod)

Fig. 2. AcNORs in modera:ly
differentiated adenocarcimana  of
stomach, Scattcred  dark Twown

dots within nuclci are seen. (<
4007

oEebenh FAYEY f240 8 gelnh

4. PUNA A5 ¥ AgNOR =2} Ha)|=t5 4+
{Table 3)

3. AgNOR =9} 93|58 A 2(Table 2

A AgNOR=T2 S5 591 0499w, A
Wodekeb el gt A s28- 00570, 2R
o|4l AEi AT 6061038708 Btk PUNA #|=22} ApNOR =2 4 9778 AFa
235 Heo|F Hel FgvHP<0.01). = o Gk uRE gl T ubya o]EE e =

A}, | EE §d Ralye] o]ol xe)i- g) FATPUNA+TALNOR, TPCRA+AzNOR, =PONA
WA, HEAd o]y 2l el ApNORTZL 9F +SAENOR, TTPCNAV I AZNORIS R o] o) =23

A e oft

.



Al

8] 491 : S41gH RSl MEZA S5} waldals] A 215

Tahle 3. Correlation between clinicopathologic findings and PCNA Index+ AgNOR count

Low AgNOR Low AgNOR

High AgNOR High AgNOR

Pathologic variable  No. of case Low PCNA  High PCNA Low PCNA High PCNA P value
Depth of invasion 0.000
EGC 20 9(45.0%) N45.0%) 0 2(10.0%)
Advanced 80 4 5.0%) 0 33(41.3%) 43(53.2%)
LN metastasis =005
negative 38 T(18.4%) T(18.4%) 923.7%) 15(39.5%)
positive 62 6( 9.7%) 2 3.2%) 24(38.7%) IN48.4%)
Histologic type =005
intestinal 53 9(17.0%) T(15.1%) 13(24.5%) 24(45.3%)
diffuse 40 4(10.0%) 2 5.0%) 17(42.5%) 17(42.5%)
mixed 7 0 0 342.9%) 4(57.1%)
Differentiation =0.05
well/moderately 59 B(13.6%) 8(13.6%) 15(25.4%) 2B(47.4%)
poorly 41 S5(12.2%) 1{ 2.4%) 18(439%) 17(41.5%)
Table 4. Correlation of PCNA Index, AgNOR count and et
DNA ploidy
il 2t
DNA No. of PCNA AgNOR
. W il .
Plody e ex coun oy Foelld olFE AAsHE AL A9l 2
Aneuploid 46 39,80+ 17.77 6.09 +0.39 EHE At d dold g Fasied, ol
Diploid 20 28.13+17.90 6.02+0.34 4 ElFer chokgh ol EqlabEs gk ot o

=

& P=0.05, ** P=005

ded, F%2 AEE7 F7HE FH% ILPCNA+L
AgNORTe| SR en Jofstd Frsialen
(P=0.000), RHZH Heo|7} 9l HFollE H4] F2
A PCNA+ILAgNORTe| S7belglchP<0.05).
v 228 f¥e} Riteshe fold 4Ry
& HolFA gl

5. PCNA X 9 AgNOR 2} DNA Hijs4
(Table 4)

PCNA #)72] 745 ulefsAdd o= 3980+ 17.77%,
wlerA el wfs 28.13E17.90% 2 wlulrA Yl a7} i
FAY g EARH22 folelA Esichp-
0.05). 22} AgNOR - 4% uf 6021034,
Hl oA ) 610+039% EA|ttHel ae]s} gl

Foja] g3, o|u| Foks] zsHE fHohv F&H
E, f=zE #He) aglzm drEe] chekdt ok
Fokoll 4 ofl¥el Tae] gloe # 4eiH g™
o] whell= AlEe] F4F5E ksl Wi ss
A LE] FARGe] wAFE 53 §F A54
otd g ol «dile] gl Aoz ofXa] oo} 2
ol chektl obdl Fokolla] Fof MES] T4
Mo} ol kel Agtgt P Me] glZe] Has|am
gla', AFe F45S Yokl chebdt wh Eol
Zabshar e Y el Talel eleld by
Z Aol Hrlrl slpetma sl Eojsl
ZA 2 o4 F o3, WhAEd =E3EA] fow,
HE ake] 2oy 44 AE F4eE #Ho)
T S gl vk o F PONA(proliferating cell nuclear
antigenjoll &t &HE o] B4t W= Ee] o]
dg] o] &5 glel.

PCNAE DNA F§#4-59 Hzciajog s 4
F37)2) £7) G17)gh s7loll wiell Al Al
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o] chufFoll o cHEFEA AE o) fuyl X2
el ol I mpebdlel Eofsl m=A el o Wale] 4]
A ADE W5 5 9, ojn] gyl el ok
4 PCNA #|5m9} of| 71e] gaide] Zaix|gen”
fAstell Az o4 datdde] & Aleg d¥iAan
Qeb'H aeli} A aEulcl PONAZ el 4t
% Ho]F= HEElE chd Ao]r) Qo] 4], ofwl
SAE Haprh 5ds] PONA #|58b @4 $2 4
H4-E Jebficka B7)E o Yo}, hadaE™ e chk
4 wigluha] wWaeel PONA A5 vla2slglld) &
vt AEHEE, Jx23 He], #A7te Ho|Sop= 4
e gl w3 Aol =2EE SyEF L
FAEE fel4de] 9 Heg Badeyw Mons"
- F4e] =27, AEE, J=A Ho], glxE 1) o
A #5, 9715 2Y Aoz fold
Ao E Haslgdch. YonemurasW e akzhul #Hel,
st Ad 9 DNA wieAlzte] A S v)edlsl
3, Maeda B0 ZA A FHE A9y welehy
Hele] Fa4gE Hasilon], Jaing"# Mangham
T ety wign} 4FE a3 A8 gl gl
o Zastrl e shglek § dtell A PONA A
o} =24 {E, DNA Azl SAthHen
Folt Aol ® Y, 2293 §3'4 PCNA A
e B F& 497 £30) u Aue B
Ao FolalAl Fobd Inada’s"2 Hare) 2
*|slgan, DNA slfspAdol] w2 PONA 24 n|ulja=4d
Y afi7h sy wiiloh §2lsAl EobA Yonemura
589 7lea Uxsheic o4z 7L chekar 4
HAE 2Y 5 9le Ydegye gHAA) A
A gk =2] 9] ~=—3§ Hhfolu A7 HE o HYgx
Z geh o4 whSo] PCNA A<rol] gk o))
- HE ge Zoljle|4E sfade] cleksicl=
1;-: aajat Sakapkel o ot Aol 5NE b
o gldh Bodgs 5] HjAAHE Bl ol
HEHF | E3td e, o]He] o8] gdtelld Haj
H =2AE A8¢ desls de] Ha 48 o
#tA EulmE weldd waesie] datde] FaA)gk
<+ Feg Mdzksigcl 2@ Yonemuras 2h Maeda
% % YFU=RAE olfsle] 2 AnF ol
Hog % o, o} Y4 HnE <7 4
PCNA Z|55 £33 WS E5dsles #He) £
a4 el
MNucleolar organizer regions(NORs)2 =42} =3
&4 faislo]gls DNAZ] 2 (segments)Z 4] ribo-
somal RNAZ! coding geneS 58l ¢lar 4f]E2]
clef 3] 45 =23 ed dodsl= Ao oA

et” o] NORs® argyrophilic thefz} elsisle] gl
o] 4] =AY el 4] 2o Hisilver min}&:r_ H4A4 &
7 qlat, oS ¢ dsle] Hely: AS argynrphlhl:
nucleolar organizer regions(AgNORs)2}ar dhc) A
NORZ F2 k4 44 Wizl o4 widig] ;Er*::i
ol EIHHQ dle g e gleg™ ofe Fb
ol HEe] F4g et ol oy AFEE A8 4
ds5a e U Ea) gabge] 7hA Eokol)4
AgNOR <8} b S48 #Hot S vlzgls o
H| 2% F& 494E Hoifgda Y4FEFAE F9
g Ak S dehfg e ™™ B ol gte) 4lep 7te
FlAghell A WelFhs W50 AgNOR +3he] 4t
AE THEE =72 A2 glelvh Kajeki852 Faf
2l Frht s, =28 E F4e ubZ AgNOR
T Helvl glod EA He|e}l Py ol W
A= FATHe g §o8iH 2oz Ao &
W, Fokg AZl7t AAY AR Pols
AgNOR 7} F7hell alz} 3 =H Hel2] 7154
o] F7gtcta Hmsigdct. aziu, B <dfdlye
Foke] AEFARC dwEses HAEAHE7 PEs
AgNOR =7} f-2lalA Folelelony =283 4.4
olib, EEREFIE Fi4de] gldda JE=4 Holrl
v A7) gl A g 8 AgNOR 2
& HedFglon) SAIREHS Zele glold Kajeki”
T2 Arsh= Zo|7t elsdch g DNA w4l of
abebA = feoldl xpe|= gigich o)4bs] Halz 4
HzAell4 oo AgNOR 22 Fobo| 34 4
5 oS8 5 sleg} ofH{ARg, B A4
KajekiS"2] ol 7} 5 AgNOR “£2|9+2 ma)s}
Hat wabd AgNORS| cb#l 4 (pleomorphism)o|L} =
7, aela 2 g Ed AgNORT2] BREZ 4y 1t
sl prgkz] wfell olell gt e AlHEE B
Heo| FoM5dd of F2 HAE & 5 2L A
22 AZEc

B gt AHng F8siEe, 34t HEe
AL 71E Welth o elalel Foko] A&
Y, x4 Helzat fule] gleow, weld PUONA
2|2} AgNOR 3|7} 25 ol #3e) 582 F
7 flokat ofAH A} 55 PCNAZL AgNORE 4|
off Al&MalHE w] o] F& HIE HoFgovg
b HTeE ARzl ek ok o]
W A Afgogd F o] Y o FEE F
4 & 9 al&delel Ass
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2 =2

AAH =2l HE2 F4%5 sl A
AellAe] Welzzgy wis o DNAs|SAT}e) 3
AFE el 10002 $45t2] AHd=3E o
Yoz sty EojEl 231E o] §le] PCNAC o
g wled =2 8ot o 43} AgNORe|| it 45 A
o F, el =383 Hay ul DNA w4 ahe] 4hat
AE o4 E3es o3 Eok

1) PCNA At =33 53, F92 5=
4 SIEH Hele| aepi] Helr} glaiant, F4
2| il TR ol BErl Bl e AE
g BAIEE e g foluhbA oo

2) AgNOR “F2l =233 §830 28e o
gh4= ZbelE Helx] ghgtent, RZH Hol7h 9l
+ A5 gl A5Eo 9 29ta Seks] AE
=7 SRS FARHeR fouA Sokeked
c}

3) PCNA A2t AgNOR & 3 F43isl&
e S Ae=rt S0 g5, awln =
Hol7} 9l 5o, IPCNA+IIAGNOR To| 53|
gHew foluiA Srhetelcl

4) DNA sl el w4 =, PCNA == blulls
Aol F2labA =ehe} AgNOR %= w4 7}
H] =4 Zhel] 2be] 7} gigich.

HEHo 2 PCNA A8 AgNOR = o|n| o
Feke] daidel FH ok e wps)
gk 4AHE AR o|FE HA| o AR
gio] 7hsslm, HyzAute gy HEs =ik
Hrbrh Fhesles Sl o)Al Fokel AHEu
flZ=E Holf o] =FE o Fale] Shale] gy
= st dl B8 F 7 deslgas 4aFq,
58] PCNAZ} AgNORSE §H7l| Algale Fe] o] F
= HAgE & 7 e Aeg Jebyd
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