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CCHRBRRER IR, SHEL Mayer © hematox-
ylin THE®IZTT - 7= (Table 1), LI Z5EHA2100M8 1%t
THEECREL, EEAZS ~10FTL hEHL, %



19924 4 B

Table 1 Methods of BrdU-staining

Gastric mucosa tissues from gastroendoscopical biopsies

1
Medium with 50 4M BrdU added (37°C, 3 atm pre, 1 hr)
d

Fixed with 70 % cold ethanol, after embedded in paraffin,
tissue is cut in 1 gm section, deparaffins

|

Incubation of endogenous peroxidase in 0.3 % H20; added
methanol solution, 0.1 % Na 104 solution

Denaturation of DNA in 4 N HCI
I

Neutral ization with 0.1 M Na;B,Cr, 50 % HCONH,
!

AntiBrdU monoclonal antibody (Becton Dickinson)
|
Rinse in PBS 5 minX3

{
Anti-mouse IgG rabbit serumal labeled peroxidase (DACO)
1

Rinse in PBS 5 minX3
)
DAB reation

Stained with Hematoxylin, counted

Fig. 1 Microscopic picture of the three patterns in
BrdU-staining (x400). G: Granular type, M:
Marginal type, D : Diffused type.

Fig. 2 Schema of the three patterns in BrdU-
staining. G : Granular type, M : Marginal type, D :
Diffused type.

M type G type D type
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DFIHE L Uiz, Eie, BRI D L1 BEAraImeg
Hadh e Ui, RECTHRE SR BrdU BHEMAED
FAEEL, 00508E T IC T, BANER R e
ShHENE (G type: LT GED, AL EAME
EREINDVEAT (D type: LLFDRD), HEo
SZBEINBTE R M type: LTFTME) o 38k
STHELN (Fig. 1, 2), BEEROoRBEEAGIER
Motteram®iZfé - 7c. +ixdb b, EEHB L, £k
BLo 28T, {LERER, ToMETSE A%
L.

BONHRATXOPHELEERECEL, #
SR XS BE O KB OFE X TEITET, &
FERE O LB 1oL Scheffe D&, 2 B O L& I
Student t REX AV CRKREp<0.XEFEEZD O
sl

L. A% ]

1. BEZBCEIS LI ok

a, A

105%15.0£1.1%, 20@%fR7.7+1.4%, 308RT7.4+
2.9%, 407%f8.3+3.1%, 508%f6.0+1.9%, 605%f
9.1+6.5%, 705%f5.9+1.9%, 808%fL7.5+2.8% &
405, 60\ CHBMNEEYRL, FEE &
WE T VCUEGWERS - = (Fig. 3.

b, fEIRFIRE

A GRERT.3+3.1%, M HIK7.4+1.6%, C H188.0+
1.8% ¢ C, M, ADHIZEWEYR LA, FHERME
CHEBERRSbhihr -7 (Fig. 4.

c. M#ARE

ERLICEBFOPTEETRAOSEICEY L
11286 D25 7 4 Y HIH (&6075.0%) ¥ NRICH
F5 &, REJHTOZEBHIHEEARE R, AfEET
IEHE B KB (normal gastric mucosa : LA F N)
14.7%, FEHE % (superficial gastritis . LLF SG)
29.4%, ZEHEMEE % (atrophic gastritis | LLF AG)
55.9%, M Bl T, Th£h28.2%, 30.8%, 41.0%,
C 1 T1233.3%, 51.3%, 15.4% & N, SG i C %81
2% <, AG 3 A RIS\ EEIZH - 72 (Table 2),
MBEBIOFEH LI, AG 11.5+5.3%, SG 7.2+
3.1%, N5.3+1.0% ¢ AGHAEHEL, SG, NoJg
Thote (p<0.0D), ZhEEHJITHBE, AER
TIEN5.320.2%, SG4.7£2.4%, AG11.9£+7.6%,
MER T E R FH6.0+5.4%, 6.5+1.6%, 9.8+
3.3%, CHHIK T35.3+2.0%, 7.3+3.1%, 11.5+
5.3%TCh -7, AGIT A, CHif, SGXCHEH, N
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Fig. 3 Age and labeling index
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Fig. 4 The area and labeling index. A area:
lower third of the stomach, M area : middle third
of the stomach, C area: upper third of the stom-
ach. )

LI

Table 2 Appearance incidence of histological type
in the area of stomach

are_a N SG | AG
A(n=38 | 5047 | 10 29.4) | 19 (55.9
M (n=39) | 11282 | 12 (30.8) | 16 (41.0)

20 (51.3) ‘ 6 (15.4)
) %

C (n=39) | 13 (33.3)

N : normal gastric mucosa

AG : atrophic gastritis

SG : superficial gastritis

A area : lower third of the stomach
M area : middle third of the stomach
C area : upper third of the stomach

BrdU o1 o2 BROBHECHT SR

B 25% 4%

Fig. 5 Labeling index of histological type in the
area of stomach. N : normal gastric mucosa, SG:
chronic superficial gastritis, AG: chronic atro-
phic gastritis, A area : lower third of the stomach,

- M area: middle third of the stomach, C area:
upper third of the stomach.

% ) B3 N
20+ El sG
Lt | | [ AG
v P<0.05

area

Table 3 Labeling index of cancerous and noncance-
rous lesions in advancement stage of gastric cancer

noncancerous

advancement n cancerous
stage lesion LI lesion LI
1 12 15.012.3—‘ 8.4+3.2
11 10 13.6+2.3 - 7.4+3.2
m 13 18.9%5.7 * 7.7£6.9
v 15 21.9+6.3 6.7+3.9
* p<0.01 s —

T MERTECERLAED bR, ARRTO AGH
Rb&EEYRLL (Fig. 5.

2. BEEZ KIS LIOKE

BBES OB EY L11317.8+5.8%, FEREKEEELR
TI27.213 4% L BB THEBICE < (p<0.0D, BE
HFTERIC L stage I 15.0+2.3%, stage II 13.6+
2.3%, stage II1 18.9+5.7%, stage IV 21.9+6.3%
L stage I, stage Il I L T stage III, stage IV T
BfEx L (Table 3), A—#EBZA O S HBHEMA
BRI sA LT (Fig. 6), ¥4, U v
EBHLLitn(—)14.7£3.6%, n,(+)17.0%6.0%,
n, (+)20.4+3.8%, ns (+)22.4£3.0% L Y v <ff
EBEOETICHE > CEELXRL (Table 4, ##k
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Fig. 6 Microscopic picture of HE-staining and
BrdU-staining in the case recognized as
undifferencial adenocarcinoma (Xx100)
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Table 4 Labeling index and lymph node

metastasis
LN metastasis | n LI (%
n (=) 15 14.7+3.6 1
m (+) 22 17.0x6.0 '
nz (+) 8 20.4+3.8
n3 (+) B 22.41+3.0
** p<0.05

Table 5 Labeling index and microscopic

type
h histological type n LI (%)
tub; 13 15.5+3.5 7
tubg 16 18.0+7.0 e
sig 7 17.4x3.5 J
por 14 20.1+6.3
*** N.S.

B B T X tub, 15.5+3.5%, tub, 18.0+7.0%, sig
17.443.5%, por 20.1+6.3% & S LB el L TIE
TABTEERCD -, FEXEIRADHLRE
Arodc (Table 5). HHEREBICIX0E15.4+2.2%, 1
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Table 6 Labeling index and macroscopic
type of cancer

macroscopic type n LI (%)
0 type 10 15.44+2.2 .
1 type 2 25.7+9.8 -
2 type 11 16.4+4.8
3 type 12 18.0+4.8
4 type 7 20.7+5.7
5 type 8 18.0£7.9

*** NS.

Table 7 Labeling index and depth of
cancer invasion

depth no | LI %)
m, sm 10 | 15.4%2.2
pm 8 13.8+2.8 ~|

ssa, Ssg@ 13.8+1.6 .
SSy 3 16.0£2.3 _J
se 14 19.3£5.9
sel, si 10 | 23.9+6.1

* p<0.01

Table 8 Labeling index and lymphatic
duct invasion

ly factor n LI (%)
lyo 16 15.5+2.5 —|
1y, 14 16.6+6.7
lyz 9 20.416.7J
lys 11 21.2+4.5
* p<0.01

#25.7+9.8%, 2%16.4+4.8%, 3%118.0+4.8%,
43920.7+5.7%, 5#18.0+7.9% & 1 B -cE\EHRA
ZRLIH, TOMORNBRBOMIzIEZRAbLAR
A fz(Table 6), FEEFITIZsm15.4+2.2%, pm
13.8+2.8%, ssa, 588 13.8+1.6%, ssy 16.0+2.3%,
se19.3+5.9%, sei, si23.9+6.1%THhHbH, PS(-)
BHEPS(H)FHTR, PS(H) BCHECHEMEYRL
7z (Table 7). %7, ly BFHICily, 15.5+2.5%,
ly, 16.6+6.7%, ly,20.4%+6.7%, ly; 21.2+4.5%T
BY, lyo& ly, DEICHEBEZE AR D7 (Table 8), viH
FATE v, 17.4+6.1%, v, 17.8+5.0%, v, 21.8+
4.3% LM L BHAORIZZ R b -7 (Table
9. oz by, LIXEOETE, ) v ik
B, Vv ERE, FEEIAENEDLRK,
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Table 9 Labeling index and venous
invasion

v factor LI (%)
Vo 31 17.4%6.1
Vi 16 17.815.0 »#+
V2 3 21.8i4.3~J
** N.S.

Fig. 7 Appearance incidence of BrdU-staining
pattern and histological types for chronic gastri-
tis. N: normal gastric mucosa, SG: chronic
superficial gastritis, AG : chronic atrophic gastri-
tis, G: Granular type, D: Diffused type, M:
Marginal type.

%
100
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3. BrdU #ifaofakX ok

BrdU E@flr R ez 35 L, BES
TOLMOMBERIY, GH40.8%, D33.5%, M H
25.7% & GEIAR S %o e,

EgRG kT 5 E, AG T G#I36.3+7.3%,
D#34.6+12.3%, M #129.1+12.1%, SG <%, h
Fh47.848.8%, 31.4+10.7%, 20.8+4.3%, N T
1146.8+20.4%, 32.2+18.3%, 21.0+5.9% & &£ HIR]
TIRBIE—EDHEB R R LA, AG T D B
WL Fig. ). BEEFTcoOEBOHBRIZ
G #35.4%, D #141.2%, M #23.4% & DEEL %
<, G, MBDETH -7, ThEHETENCARS
L, stage I TR 3E L HIFHBIHH LTV EHDI
*UT, stagell TiX G, stagelll, IV i D®o
HBER ML T (Fig. 8)., LaL, Vv

BrdU o i kr b il EROESE BT 5558

BEASE 258 4%

Fig. 8 Appearance incidence of BrdU-staining
pattern and the stage of cancer. G: Granular
type, M : Marginal type, D : Diffused type.

* G type
M type
1D type

[
“’l' %P <0.01

BE, BEE, #8380, ly, v OoATHB JITEE Licss,
AU LAED LRI T,
v, # 3

BOMBBRBORRTIE, 7o —F A A Y =%
Auiciilasz DNA BEOBNAEBR STV 30, %
DEREKOFIE L L TENBCABOBRGE Y SHTES
DB, FOFER, B population K5 HRE
i3, B—o population X b 7z BB UIBREIEM S
B, BHEENEV L &R, £ DNA ploidy pattern
M ORF LB LA TFRAERFO—2>THSH L
EZHRATVAY L, BEOL > CHERS DS
VERECIRARENREN D I, MREELES
T2 &2, FEMROBA EG bRV L
ORELOMBEEIERIh VB, b, HED
stem line %% 3 % il CilEMEMiaH O REHLEHE T
H5 T Lk, IEREK S fraction 222 W55 Z L BE
#Th v, WEFMOREMABT R & OXfitL, H8H
SAEREBOBRT AT FHE EORBES L ELET
5, —7, R LI % B CEHE T 5 B2 LA
X b, *H thymidine 7zt & Z VW TIThR TV 505, &
A TEERR212.33F £ &<, BAREE O TN
PHEEREBAECHEEYETAC LR KBERICH
LT ohoBESRD 5, £ I THRER,
thymidine © analogue T# % BrdU®D € / 7 » — 7
AHBEFBACHCORTE D, ZOFSLEEEAR
FHFEICX 0, ERFEC LS EEI S MY R
B ErTE, TSRS TDNA DB
EIELAEG, cel TZRYAEhEVEVLSIELD
513 LmL, —EDNA I DAERICHE, Mlan
W B ECRET S0, invivo 0B FIZ X 54K
B, #ENE, BECHTIERESEREIATED,
HAE~NOEEFSIBNETIRETHL L bR T
WABD L EDC LR ERL, SEGEEFCI L TH
BrdU #ifA% in vitro TH\:, T REKIBEL T,
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BrdU O3RRNFIGEZ TE 5720, BATOR
BREY X YHRCEET A D, BEAGHEE
ERWTIT 570,

BEEAHBEE AL R LB L1, EfH
BRANREHEL EXEREI VARCSELRL
7=, Yong-ling B3 44F O EEE X v BNBEN
EAZHEE L, *H-thymidine % AT U2,
IEREFHCI35.38£1.10% 0 LT, FEBHE%K8.49+
1.87%, B LRALERPE > RBHE %8.89£2.59%,
EMEMEE 4£15.04+2.30%, BRE18.47+2.39%CH -
i L, TOBRBMEIEE CRESBERE L5
%, RBHEERTR—RNRBH - CERMERIE
L, BEMERTATRREBENEECRD LI LS
HLTV3, I, BELYABdAUD 75y a5
AR HCTORE CERE R kT B ERROH
i & HEFEAIR% (generative zone) DA MERD &,
SO EEALER M S REGICIERER DM &
FEHRER O EMTRD bk LT3, Lo,
IhETCHENCHRE I L AREID L, SHEOK
NOBR, ABBROEMUET O LIVRIEL, BHic
B LRAEL > BN E ROoPE L BIEAERD
LI%ZRL, 2O RECHIESRZD b WERL H
h, MRBEHCIEFUEBT RO BB EORLR
HeigoTWBEELZLRD, ZhDOWT, Biasco
B9, IEHBIOFEH LI H8.5+2.1%icx LT, 184
B TIR16.8+5.1% L ZEHICHEL, SHREREGIER
BEOBRLTORL, 15%U Lokt s &
BN, BEQBBORERM LBAGRND LD TR
MEBREL TS, —F, EHHERL LT, B
LNIEBIRNICEEELI VAR LREL D, 18
B ROBERSORALTE L H L, EMETALTE
BE L e & THH0AR, 40BN % b o fn k< T
Bh, BHEER, BLEREE AL T TEEICEWT,
ZTOMEEREY RN TS L R EBFRERBCEY
LEBRED A I =X 2OBHCHEARFRTHDL L
Bbhns,

BREMICO\WT, L2460 LI 534.0%
PHAl AB KR ESECEBRCSAL, BABECEE
T HEA T DNA &RICES T 5 B0 RENRD
bhn b EBFHIR & OB h - T &k,
ETEN LGB MM X 5 EBNkEcl R
{, BAxDBEOUBIZILZIDTHAS EBELT
W3, ThbbEEOEBGENRIEL LT, BuviE
DETELLTER ISR IRAETVTEREIRIR

310997

7z. ¥, Yonemura 59 in vivo ¢ BrdU % &3
L, 2o LI 3ETRECIREREBES, U v &kl
B CTEHEYRL, EYERRT—HEL 5 HE
HOBLHZLER LA, SEOKEFTE, FEOKR
DELRLD, B v SHERE, Vv AEREL
BCHBEARD bR, o LFEiTO Ll oK
NBEROETEOFHL L VR EH HtokE R
LCERRZMEDO—2,e D 552 L #RB LTV
5.

BrdU E#Miax KB <V TBET 5 L, Lo
BHCEELSD Z ECERL, BRI &R LT
&7z, —77, Dolbeare 52, #3522 BrdUK v A
LZENSH MG EDNAERVBEATH S E8BE
L, Nakamura 223 RIFEREER L fEREH TS
Auicta e, SHORIICEHM X5 DNA T, %24
729 126.0£13. 8D/ FRIC—F B L, £ OIAL
BEMER X OBBEE Y BR e e amL, SH
DHETIH - T BrdU % &1 DNA O Flx k¥ < iz
h, XHRERMAZOEY Vv IIRPERARYRL, &
WTHIDBRTCH L CEBB RSB SR TR S
AL, AF0BRTERNIh, 7~ 8RO SHHORM
Z7~8[E, ZoL5RBIEIEIhDEAS L
L, SHIMic 31} % BrdU ESS o B a L
W5, Tigbb, BrdU o R @0 i E 4 oMk
% DNABERD 5\ REROBRNECHET S
DOTHIewhEEZBRB, X b, Dierendonck
LN, HEWBL T, AR b ERTH3IODR
FoREBHSELR5 EL, SHoWHTRERK
BMERRL, H—Axy b ELTEDLA (S,
S, ThRIbB/MsORLE SR EE LT
FEIN(S,), BPFICIKELS TR AAE Y b &1
D, Wb¥b, V)V IRLERMERT (S, S &
BT3B, ¥, invitro k1% 5 >0 EEMER
TS 206 S ¥ TOPHHBMMEILThLH, 6.0+
2.3%, 26.1+3.1%, 47.1+2.0%, 16.4+6.4%, 4.7+
1.4% & S;h b %<, S;, Sy, Si, SsDIETH 52 &,
ZDENIZOWTHEL TS, LidoT, JalE
ROBBR—FORBHE - T SHHEROBENE
ik, ThbbloFERL Ty, BELINHE
OFTRIL T35 G B early S #, DRk
v middle S i, M Z B late SR L EH X AT\
SHICEYT S LEZORD, ZOFFIREST,
BEEBHELBREEYRFATH L, B#EEFTR
e GEMlRoBRERLAE L, £, |IRI, A%
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HEXERTH -7, Tihebd, BEEMCKTIL
early S HiMIAE#35940% % 9 B izt L, & TREST
DRGVETRER L IH— BB T2, BOETL
& bz middle S BBl EINL TR b, L ERES
DEVER P E FETHIEEBRE IEEE G- L
#zbhd, ¥, FHEEJTRGTHhICHHEBEMES
LY, TOSEERIER & HT Lt RERT
ke 3B EE2HN5, L, REWIMBRZESE
DIAFH D, G, early S HoMAIIL late SHI, G
OMifa L b B OURED RV ERTED, BOE
HEEOBFRIZOWTIE, SEELIEBERLY XL, 7
B—A ALY B2 ERE, WXEXKER
KL X pEMARE DI, LY EERFTET,
BRI LS BRI e~ —» — L DBIE M ITDL
THRHAVDLETH A5,
B, SHLI DR, BELVEBEL VDL
5, HEAOMRBRBCRETEE BEOBHRE,
FREYHEMICIT O b —FR, LIS E
PERCH LT, XY BZHEOBEAORER, Lvo
LB TICA ISR T3, %, BoZH, BEMNL
hEEER, BREICThhbAdicl, KENILI
BELMEBY G, RRCRERINDL S HoH
iz, X vEEfsHEDOLDOERLRFEREELLD S
EBbhs,
BERb5 S, EE, ARMYB - B ThoE
2ABIEHEAARHEEFCEE L HELRLET. %
T, %L OHEBCR, HE A EC I REERARSHERE
REFHEEE, BRI CEEL R R
BRCRBHOBXRLET. SHLAWRCIHITI-
THERENMRLHERE, F2HHFERZO# T ICRH
HBLET.
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A Study of Malignant Potentiality of Gastric Cancer in BrdU Staining Pattern

Tadashi Sekihara
Second Department of Surgery, Kyorin University School of Medicine

Fifty asymptomatic human subjects and 50 gastric cancer patients were analyzed by the BrdU-staining
indirect enzyme method. In the asympotmatic subjects, the Labeling Index (LI) of histological types was 11.5 + 5.3%
in atrophic gastritis, 7.2 + 3.1% in superficial gastritis, and 5.3 + 1.0% in normal gastric mucosa. In the gastric
cancer group, the average LI was 17.8 + 5.8% for the gastric cancer lesions and 7.2 + 3.4% for the noncancerous
mucosal lesions. LI correlations with cancer advancement stage, lymph node metastasis, lymphatic permeation and
depth of invasion were revealed. In staining patterns of BrdU-positive cells, a significant difference was not seen in
the asymptomatic group. On the other hand, in the gastric cancer group, Granular type (Type G) was 35.4%,
Diffused type (Type D) was 41.2%, and marginal type (Type M) was 23.9%. A study of these types by advancement
stage shows that in stage I all three types were distributed quite evenly. In contrast, the occurrence rate had
increased in stage II, Type G, and in stage IIl and IV, Type D. However, correlations with other factors were not
found. These results suggest that the discrimination of the S phase from BrdU-staining patterns before surgery is
an effective measure for greater accuracy in diagnosis in estimating the stage of advancement of gastric cancer and
in determining operative procedures.

Reprint requests: Tadashi Sekihara Second Department of Surgery, Kyorin University School of Medicine
6-20-2 Shinkawa, Mitaka-shi, 181 JAPAN






