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Appearance of Gastric Phenotypes and Organoid Structure
in Gastric Cancer of Differentiated Type

Yoshiyuki NAKAMURA
Department of Internal Medicine, Shinshu University School of Medicine
(Divector : Prof. Setichi FURUTA)

Fifty-seven cases of differentiated or intestinal type carcinoma of the human stomach were studied by
employing a battery of histochemical techniques to characterize mucins and antigens such as lysozyme and
secretory components. Carcinoma cells were classified into 6 types largely depending on their histochemical
properties. They were surface mucous cell-type, mucous neck cell-pyloric gland cell-type, absorptive cell-type,
goblet cell-type, Paneth cell-type and unclassified cell-type. In 35 cases, the histochemical staining demonstrat-
ed the presence of carcinoma cells containing gastric type mucins. In 55 cases, carcinoma tissues revealed
organoid differentiation, in which carcinoma cells with properties of covering epithelial cells occupied the
upper region of the mucosa and those with properties of gland mucous cells the lower region. This structure
was found only in the mucosa. These results indicated that differentiated or intestinal type carcinoma of the
stomach consisted of tumor cells showing not only intestinal phenotypes but also gastric phenotypes and
revealed organoid differentiation as did signet ring cells. Shinshu Med. J., 39 : 731—744, 1991
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GOS Rtk % 7% L, secretory component {35 izl ar R L, MR, BirAL T s aFVESATY
BRI BB RIS bR BN D B 1Y, LATREMEDVRIE X hiz, Tods, GSA-TIEMME Zh
PCS, GSA-1II, lysozyme 1343 % RUGSHEEA & uigh: B i b AURETERIA LA i b LI L iR Bt py,
ot (Fig. 1—3), "WSFIR.ERE, Bl & pams b5 FOEE, Rt E# o Golgl BFizlRFE L TV iz,
kP RS 2 & o, PCS ¢ IR o K (AR B A BPIRR B R v U e L R MR,
AL, GSA-IIZEFMERTR L (Fig 1, 3, 4, & Rz A AT ¢ A F Vv ICHT B RIGER TR L, GOS
72, BUflE o\ Tk, RO LB L T3 % FREEA SRV m Eion THII TH - 7o, HIFIIR
D3 & AB-PAS T LI L F#EE, HID-AB CHRIK RV lysozyme 2MERCR BN & e B BE VD H 5,

Fig. 1 Normal fundic mucosa. Fig. 1a, 1b, Ic, 1d and le were prepared from the serial sections.
a: Hematoxylin-eosin (HE) stain, x57
b: The surface mucous cells are stained more intensely for AB-PAS than mucous neck cells
(arrows). Note that mucous cells almost lack alcianophilia. Alcian blue pH 2.5-periodic
acid-Schiff (AB-PAS), x57
¢: Only the surface mucous cells reveal intense reactivity. Galactose oxidase-Schiff (GOS),

X 57 ‘
d: The mucous neck cells stain for class III mucins. Paradoxical concanavalin A staining
(PCS), %57

e : The mucous neck cells reveal an affinity for Griffonia simplicifolia agglutinin-1I (GSA-II).
GSA-Il-horseradish peroxidase (HRP) stain, x57
Fig. 2 The surface mucous cells.
a: The surface mucous cells exhibit GOS reactivity. Note that interstitial PAS reactive
components such as the basement membrane lack this reactivity. GOS, %228
b: Foveolar epithelia are stained faintly (arrows) for secretory component. Immunostain for
secretory component, X228
Fig. 3 Normal pyloric mucosa. Fig. 3a, 3b, 3¢, 3d and 3e were prepared from the serial sections.
a: HE, x57 ‘
b : The surface mucous cells are stained intensely, whereas the pyloric gland cells react less
intensely, AB-PAS, x57
c: Only the surface mucous cells reveal intense reactivity. GOS, %57
d: The pyloric gland cells are stained selectively. PCS, x57
e: The pyloric gland cells are stained selectively. GSA-II-HRP, %57
Fig. 4 Higher magnification of the pyloric glands.
a: The gland mucous cells are stained intensely for class III mucins. PCS, %228
b: The GSA-II reactivity is confined to the gland cells. GSA-II-HRP, %228
Fig. 5 The gastric mucosa showing the complete type of intestinal metaplasia, Fig. 5a, 5b and 5¢
were prepared from the serial sections.
a: HE, x57
b: The goblet cells are stained intensely and show alcianophilia. Note that the cuticular
border (arrows) also reveals PAS reactivity. AB-PAS, x57
c: The goblet cells contain sialomucins almost exclusively. High iron diamine-alcian blue
pH 2.5 (HID-AB) stain, x57
Fig. 6 The incomplete type of intestinal metaplasia. Note that the goblet cells are stained either
for sialomucins or sulfomucins (arrows). HID-AB, x57
Fig. 7 Metaplastic cells are stained for secretory component. Immunostain for secretory compo-
nent, X228
Fig. 8 Metaplastic goblet cells contain 8-0-acetyl-N-acetylneuraminic acid. Periodic acid-sodium
borohydride-potassium hydroxide-periodic acid-Schiff, x 228
Fig. 9 Paneth cells in metaplastic mucosa.
a: The Paneth cells contain coarse granules (arrows). HE, x 228
b: The Paneth cells contain lysozyme (arrows). Immunostain for lysozyme, x 228
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el EEE R - TR h 55 L - lPTRT
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MM DN 8 ik AB-PAS CEEMERSIE A Lo dy, 58
SHE EEAETHRRIE LTy 7 v ad v DL A
B, FREH-CRALT » a9 v L EIRFCITH X N
7= (Fig. 5, 6)o Secretory component % Golgi ¥z
BORIGD A D, R oMEENCBEETH -7

(Fig. 7). GOS KTt surface coat M55z 7z
DEEDD - oo FHAIGOREIREE S RS R 2R
L, BRMERERKREEDYTALT & 5 F VBEHETH -
tro RIBFFHIBLIC IS8R 728-0- acetyl-N-acetylneu-
raminic acid (8-0-Ac-NeuAc) ¥ &irffiiia (Fig.
8) AR3TRDEFIFD bz, Paneth flifgiy ==
VIR lysozyme 12 RIS B 0o KB o fER &
JalbAe BT 52, HIREE AL R ) -k (Fig
9o

B EhEiao s

TEHR AR R R & BB X B HE BT
D 6 TR HEENRETH b, BB L.

1 FERWEHIIEE (surface mucous cell type)

(Fig. 10)

5\ latkaE T M0 T, KRR %
AL, LT arvE2EA TR D GOS RIGHE
HThH B,

0 &4 7 OEEHIE AN RETHIH 01241, 21
%ieh BT, miE, smiEE b i@ bhicsd, &
FERA CIIBRE o BB Sk, 1% B X R
EBEAER L CFEL, FRAO—HicoLEn b
NBZEDREN T,

2 Bl — PR MR R (mucous neck cell-

pyloric gland cell type) (Fig. 11)

PCS MANGR =8 3 5 MifEc, GSA-ILICRMMEA

LA EDfER% Table 1 BRI L1, WRltze FHELAF Y HRETH BN, 7 rAFY, A

Fig. 10 The surface mucous cell-type carcinoma cells. Fig. 10a and 10b were prepared from the
serial sections, which were also used for Fig. 14.
a; Carcinoma cells have clear apical cytoplasm. HE, x 343
h: Carcinoma cells reveal definite GOS reactivity. GOS, X343
Fig. 11 Carcinoma cells of the mucous neck cell-pyloric gland cell type. Fig, 11a and 11b were
prepared from the serial sections.
a: Carcinoma cells have clear cytoplasm. HE, x343
b: Carcinoma cells are stained for class III mucins. PCS, x343
Fig. 12 Carcinoma cells of the absorptive cell and goblet cell types. Fig. 12a and 12b were
prepared from the serial sections, which were also used for Fig. 15.
a: The apical surface of the absorptive cell type (arrows) possesses the cuticular border. An
arrow head indicates the goblet cell type carcinoma cell. HE, %343
b: The cuticular border and the apical cytoplasm of goblet cell type reveal intense alciano-
philia. AB-PAS, %343
Fig. 13 The Paneth cell type carcinoma cells.
a; This type of carcinoma cells contains coarse eosinophilic granules (arrows). HE, x 343
b: They are stained for lysozyme. Immunostain for lysozyme, x 343
Fig. 14 The organoid structure of complete pyloric mucosa type. Fig. 14a, 14b and l4c were
prepared from the serial sections.
a: The carcinoma locates in the mucosa. HE, %171
b: Carcinoma cells occupying the upper region show the GOS reactivity. GOS, x 171
¢: Carcinoma cells containg class III mucins are restricted to the bottom region. PCS, x 171
Fig. 15 The organoid structure of complete intestinal metaplasia type. Fig. 15a and 15b were
prepared from the serial sections.
a: The carcinoma locates in the mucosa. The Paneth cell type carcinoma cells are observed
in the lower part of crypts. Metaplastic epithelia remain in the lesion (arrowheads). HE, x
45 cf. Fig. 12a and 13a.
b: Carcinoma cells show properties either of the absorptive cell {note alcianophilia of the
apical surface) or goblet cell (arrows). PAS reactive glands in the bottom region are
remained pyloric glands. AB-PAS, x45 cf. Fig. 12b.
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R E PN E T 5,
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LR 128 5 ¥ COREREE LRI b0,

SEFIZE D hrh b FEEL D, oo
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B — P R R R AR b b b 0,

57FIR115119% wEEL, I8 24, TaXsHl,
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B, eSS L OB EEEOFRCL 3 i 080
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b TEzeWFIREREER (incomplete pyloric muco-
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2 B bR A AR ARG
a 2B FR{bER#E (complete intestinal meta-

plasia type organoid structure) (Fig. 15)
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DB b DB SR X U OTEERBICEHR o
BB B, NERE, PRSI oR bR,
FBUAENZF12609 4 F133% & & {FD BRI,

b FEEBEAAREE (ncomplete intestinal
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Table 3 Frequency of the types of organoid structure

Type CPM IPM CIM M NOS
Total 57 11 12 6 55 8
Macroscopic classification
I 6) 2 3 0 6 0
Ila (16) 5 4 1 16 3
b @ 0 1 1 2 0
IIc (32) 4 4 4 30 5
I ¢} 0 0 0 1 0
Histological classification
pap as 4 3 1 13 1
tub, 25) 4 7 25 5
tub, a9 3 2 17 2
Depth of tumor invasion
m Q9 6 3 29
sm:in m (28) é 3 26 3
Area of background
pyloric gl IM+ (34) 5 3 32 5
- @ 1 1 3 0
intermed glIM+ (9) 2 2 1 g 1
()]
fundic gl IM+ (8) 2 6 1 8 2
- @ 0 0 2
cardiac gl IM+ (1) 0 0 0 1
-
Diameter of lesion
<10mm @® 1 7 1
105, <40mm @7 1 37 6
40mms a2 2 4 4° 11 1

?: p<0.05 from other diameter

CPM: Complete pyloric mucosa type, IPM : Incomplete pyloric mucosa type, CIM Complete
intestinal metaplasia type, IIM: Incomplete intestinal metaplasia type, NOS: No organoid
structure, gl : gland, IM : Intestinal metaplasia, intermed : intermediate

Bt sz olofEo R E s bhd, W
BB L 5EL L bhinh o, BEOAE ST
3E OBE I 5 T, R T oBlofs
REHEIZ b BB E MRS D - i, .

3 JRERERRIE/INE (no organoid structure type)

SRR O 2 CRIRE S S h, BRY
gL b0,

571, 8 fl14%qRd b, WERAE T, 1T
aBi 34, 1T cB5Hl, HMESEcILpap 14,
tub, 5 %, tub, 2 #l, FEEERTRmESH, smig
3PICH » foo TEFERRALBICIMbE 2 - 7o BRI
Bc 2@, SRR 16, HPTRES i 5 Fla s
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Akamatsu & Katsuyama?? 23R4 LT\ A€ 2LE
g 1 ARl SRR ERER AL & ARk OIS
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FEFISEOREET, F& L CHIHERILER ez
B, SRS RO 2 IEE HLE LR & EhiR
LT 6 FEE TS E LT, Z D4 EIE, Katsuyama Y,
By 59, Akamatsu & Katsuyama?® ks L O
Tatematsu HPARSMEBBECRL T E 2 FEM D
microcyst B g &, BRIV EFI & Paneth fIfEHE %
Mzted OS5, Z0FT, RMLEBCIsH
% microcyst BEEMIALE, WT OBEcH bR
v BRI R B B\ R R TR R B AT &
MoRBH - L TEUOBREYETHEELLID,
7%, Akamatsu & Katsuyama®i3, HFEER
HEBE L F- microcyst BUENBHARIIRE & L s LRzl
BRI A HBEORBEHICHET 5 b, T
OB A E R oM R AT T B B ATREE A T
BLTW5D, ¥i, BEMZ microcyst ©PEIC M
BEMREE R R, —ERc iR R E T A b oL R
Lo bhTW5®, —7, Paneth #IFRE o FEMEL X
SRAEEE T HTd HhTs 2929, EifilaoRHE
1L, ROEENE  SHMEEE ORI A BRI 2 e
LE LD, Tods, SEEH L, Katsuyama H¥, Bl
51® Akamatsu & Katsuyama?®¥s X ¢F Tatematsu
B L b v bRt E, R
5 GSA-1[c X B8, 3 & OFIHA— i
©ZEEHR X B lysozyme, W R I BB IEET A
secretory component {23 3 FERAEIT - T, B
MEOSELYERRT A ENTEL, LKL,
GSA-II BIEEHE cAa b & 5, BN, KM
SR Az & SHEMANE o Golgi 8 & FIt$ 5 0 T,
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GSA- I1 i o 2 CRIERE— KPR AR BU R & H
Wi s o L ETEYTH B2, PCS &R T AT
R ORI R ER A F B L Bbh b, ¥,
lysozyme (FEUHHIT—HIFEI BRI ds V> TR GSA-TT
L RERRBOREREYRL, BORIGEOBG LS
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EwAH L Bih b, Secretory component i HE,
AB-PAS i X b/NEBOBE s he il il 2 b,
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