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v =7 UEAOKRTAHRE S L, BREOMEE
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o J] 5E 1%, one step IRMA i % v + PG-I/II
RIABEAD (#4 & v M) IZTHE L 72. CEA
JUE L, onestep IRMA #:% v h CEA % v M
—MNEE -7V =) X VITo 7.
CEA DY TOIERME X, 3.5ng/ml/LLF TH
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2) IEHEXIGR 187 £ o YBids L U BE MR ©
BEIMEZEREABE L. HLBEREZET
%5 ORI L2, O okEEIIMIT L
olc. ABREITHME 101 4, Lt864, Fnafi
13 22~T1 8%, EEATPRE 33 B Th oz,

3) FHEEE YRR RIKREEC
1982 423 5 &V 1988 E3 B =TOfICA vy ¥
EhTwWeiiFEL Y, BEER % hH URFHZH
L7z, JEFOEEKEZ Table 1 IR

1. # 7

1. ERAICEIT S0 PG-I, PG-II &
E# A D PG-11%, 19.1~115.2 ng/ml {24375 L
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Table 1 Characterization of patients with gastric
cancer

Untreated cases 106

Stage 1 37

2 9

3 22

4 36

unknown 2

Early cancer 35

Advanced cancer 71

Histology* SIG 10

POR 31

TUB2 26

TUBI 31

others 8
Treated patients 28

Total gastrectomy 10

Subtotal gastrectomy 18
Total 134

* The abbreviations of the histology are: SIG; signet
ringed cell type gastric cancer, POR; poorly dif-
ferentiated adenocarcinoma, TUB2; moderately
differentiated adenocarcinoma, TUBI1; well differen-

26 % 9 & (1989)

(mean+SD, 55.6+26.3 ng/ml), 95% 7> 26.5 ng/
ml Pk, 90% #329.2ng/ml Ll L TH o7z, PG-
II 1%, 2.7~46.6 ng/ml iz 4> 45 L (14.8+1L.5),
95% » 4.3 ng/ml LL E, 90% 7 4.9 ng/ml L E
THotz. PGII i, 1.2~10.8 243/ L 4.8+
2.3),95% 21 LLE, 90% R23 LU ETHhotz
(Fig. 1). E# AN 317 3 PG-1, PG-II 345 &
VLT bR, PGIIL i3 & L LITET 56
[T o129,

2. BERBEICHITSM5 PG-I, PG-1I {&

BEES 23T 5 L4 PG-I, PG-II 35 X U8 PG-
VI o507 % RIGFFEHBE T O BREFICHT T
Fig. 1 \ITRT. #hFhoFEoEEEEX, EEA
nExhlETs L, BH1ICBWT PG 43
(p<0.001), 5%#9 3 iz T PG-I (p<0.05), PG-I/
II (p<0.001) %5, JH#HA4 iz T PG-I (p<0.05)
PHEEBIE» 272, RiBFEH 24 T, PGII
(p<0.05) BHFEIZE L, PG-I/II (p<0.001) 234

tiated adenocarcinoma BB o7, LaL, PG, PG-II i3 EH 5
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Fig. 1 Serum pepsinogens of patients with gastric cancer. Vertical lines indicate mean+
standard deviation.
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Fig. 2b Patients with gastric cancer

Fig. 2 Relationship between PG-I and PG-I/PG-II
of normal subjects and untreated patients with
gastric cancer.

Open symbols indicate cases below 40 years old
and closed symbols indicate cases more than
40 years old.

Fiz & oTWiEWiz», mean+2 SD TIEH LR,
TIR*%ET S L PG-I, PG-II 3 FIRZHBETSE
iz, 27T, PGI, PG-IIl o E¥ TR, BX
W, PG-II oIEH ER%, ERADSY TRET
5L, ThzidThs BEER X, PG-I36.87%,
PG-II 8.5%, PG-I/I1 25.5%, IE% EFIRE#% 10%
TRETZ L2 Fh2BEEMNL Th?
h422%, 12.3%, 31.7% L 1Y, PG-1, PG-I/II
TEHFANLOBIZEREZZR D2 (p<0.01)
(Table 3). PG-II RIEEFAL ORICHEEELZRD

mhroiz.

26 % 9 5 (1989)

Table 2 Detectability of gastric cancers by the com-
bination of PG-I and PG-I/PG-II

PG positive* rate (%)

Classified according to

Stage Histology** Site***

1 432 SIG 40.0 A 35.3
2 444 POR 484 M 30.8
3 63.6 TUB2 61.5 C 66.7

4 61.6 TUB1 51.6 AM 62.5
(SCIR  70.6) CM 100.0
AMC 7738

Total 54.7

* PG positive: PG-1<70 ng/m/ and PG-I/PG-11<3.0
** The abbreviations of the histology are same as
Table 1. SCIR; scirrhous type or Borrmann 4 type
cancer
*** Tumor tissues were located in A; anal-side one-
third portion, M; middle one-third portion, or C;
oral-side one-third portion of the stomach

E#AD PG % ##h iz, PG-I/II % ftdiic >
vy 35 & (Fig. 2a), ¥ 90% 1%, PG-170 ng/
mlPLE, 3L <t PG-III3.0 YL iz fiT 5.
%z, PG-1<70 ng/ml, 7> PG-1/I1<3.0 # 5
HWELTHIET S L (BT PG Bth), BEEd o
54.7% MM & 72 D (Fig. 2b), 109, TRRIEL 7=
PG-I, PG-I/IT BRI L H F<h T (p<
0.001). JEHI TH B &, 1~2 T 43~449,
I~4 H T 61~647;, MREHIC A D &, TE T
70.6%, MAMIZ R B L B Lo @ T 77~
100% DR T & - 7= (Table 2).

3. 0 PG FHERICEZHHE

EHACBWTLEENEL 22128 PG FHiE
R, B ozl (Table 3), Z4E/R T Lo
Bt efTo7z. 10T LIC R T P2 REZTT
S, FERCBIZERERL, BEEOM
BEZPRDEN 72, 0BT TR, EWNE
B 4.9%, BB 16.6% (p<0.01), 40 HELL LT3,
E 3 Z831.7%, B R 57.0% (p<0.05) ® PG
iR, FEEZZEDE.

4. CEA & PG-L, PG-II Otss

CEA ##:% L7E728845lizo T, PG-1, PG-II
LHERE L7z, PG1 L CEA L ORI HE
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Table 3 Positive rate of pepsinogens according to the age in normal subjects and cancer patients

P n @Y PG-I PG-1/PG-II Combination** (n*)
<29.2ng/m! <23 Number Percent

Cancer 106 (17) 43 (42.2%) 30 (37.7%) 58 (13) 54.7 (70.6)

30— 6(1) 1(16.7) 1(16.7) 1(0) 16.6 ( 0.0)

40- 10(1) 1 (10.0) 2 (20.0) 4(0 40.0 ( 0.0)

50- 22( 4 8 (36.4)%** 8 (36.4) 12.( 3) 54.5 (75.0)

60— 40 ( 5) 18 (45.0) 18 (45.0) 23( 5) 57.5 (100)

70- 28 ( 6) 15 (53.6) 11 (39.3) 18(5) 64.3 (83.3)
Normal 187 . 18 ( 9.6) 19 (10.2) 20 10.7

20— 71 8 (11.3) 1(1.4) 1 1.4

30- 52 4(7.7 5(9.6) S 9.6

40- 27 3(11.1) 4 (14.8) 4 259

50— 31 3 (9. 7)k** 9 (29.0) 9 38.7

60— 5 0(0.0) 0 (0.0 1 20.0

70— 1 0( 0.0 0(0.0 0 0.0

*cases with scirrhous type gastric cancer **PG-1<70 ng/m/ and PG-I/PG-11<3.0
***normal vs. cancer; p<<0.05
Over 40 years old; normal vs. cancer PG-I p<0.01, PG-1/PG-II p<0.05, PG(+) p<0.01
Below 40 years old; normal vs. cancer PG-I no significance, PG-1/PG-II and PG(+) p<0.01

Table 4 Detectability of gastric cancer by CEA and Table 5 Serum pepsinogen levels in patients with
pepsinogens gastric cancer at post operation and atrelapse
PG (+)* PG (—) Total Post operation At relapse
CEA (+) 19 9 28 (31.8%) Subtotal gastrectomy
Stage 1, 2 2 4 6 n 41 15%as
3,4 17 5 22 PG-I (ng/ml/) 27.2+32.8 26.4L38.2
CEA (_) 29 31 60 (682 %) PG-II (ng/ml) 7.3 i96 7.3 i49
Stage 1, 2 13 16 29 PG-I/PG-II 43+2.4 3.3+2.6 (p<0.05)
3,4 16 15 31 PG(+)* 13 (31.7%) 10 (62.5%) (p<0.025)
Total gastrectomy
Total 48 (54.5%) 40 (45.5%) 88 (100%) n 31 11
* PG (+): PG-1<70 ng/m/ and PG-I/PG-11<3.0 PG-I (ng/ml) 3.6+3.4 4.1+5.0
positive rate of CEA vs. PG PG-II (ng/m/) 0.8+2.1%* 44450%* (p<0.01)

total cases p<0.01 stage 1, 2, p<0.05
stage 3, 4, p<0.05

~ * PG-I<70 ng/m/ and PG-I/PG-I1<3.0
** PG-II levels of most samples were below minimum

level
RMEAXRA LA P2, BREEEORHES, *** excluded one sample which showed extremely high
CEA T1iX 31.8%, PG Tix 54.5% TaH -7z (p< serum PG-I, PG-II levels
0.01) (Table 4).
i ﬁ#f peL l,)f;-n B , Iv. £ =
HeffiE 5 O 72 EF T, HXEEO PG,
PG-II1 1%, MEREUTIZLEED L0 Eh > FFITH T, BEIRDOER S5 L3

7z (Fig. 1). S GIBR T & 5 F 7RI T, Fil %, ETIEFRERZR 45.4/100,000 L FE LA 0 FE
%, PG BRI, 31.7% Thot-mizxt BEBRTHY, SEEFRILEFTIT26.5% L,
L, BREIZIT 62.5% BB L 75 - 72 (p<0.05) FHILTLLBEL 2. L, BELES
(Table 5). TOSEAFRITII88%L TH Y, REOFRMN
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HETHIZLERLTWSEY, K TIF, BE
BHRRO-OIXBICEIAFERI I ERLTW
5. 1980 LRI H&EME 5 1772 AT 3,830,260 AT
boled, ERELL 720, £k 0 154,
BEORKRRIL, 20 01% Thotz. AED
ZEhiE, BRAE L SHIER 1 EDRNIZE
LM SN b0 BRELT2L 99% Th

2l WnHO, Fi-, =K, REREICIY,

ARGEREICE S, BELFER S WIOERF,
XHREREEORFEEFNEARETRAINBE
IREEALDO —F L TWIzDiE 50% Thoi= & 3
ELTW3D, &bic, XAERC, NREER
oI, EEMERNL, ERTEEVWLOTH

D, =2R 7YV —=v 7t LTOMEFNRED
FRRNEEh 5.

MFEFERIZE, BRICHT2RECRWEE~

—i¥72<, CEA L iEFTH oA 1/3 TLEH?
Rohsd04nThs, Nomura 5725, FEEEIC
BT, MFEPGIDEKTOHZZ LEHEL
THIHY, =k b PG-I, PG-IIL ko= 7 v —
U7 ELTORESEE RBELTNS2., BHEE
FHizBWTIE, PG-ILIE, 3L A EOEFINER
BiC A LT wizas, PG-I, PG-I/IL 1, &F +
BEFAPIDELLTRBD . L, PG,
% L< i, PG-III Bl ©o BERHER L, ER
AN10% L T3 TE T 422%,37.7%
THY, BFLIRFLIZEX RV, 22T,
PG-I, PG-I/Il iinAbEIc X 2BERHER O
mE#X -7, PG-I<70, PG-I/II<3.0 Ik V&
Wik, 53.8%IcETER L. ZoBHERIE
RHIOHETH IR LEWHA AR 515235, B
DLOTHLAULL EoBER LY, CEA R
1T%DOBERLAELNEP 720 LXBHTS
o7, EITHEIZBWT L, CEA BRI 41.5%,
PG [BMERIT 62.3% &, PG 012 ) BRHRICE
nTwni.

SEIOREIRISRA, EEANCBWTIFERPHR
EMRBFZETH o 7zDiTxtL, FEEF PR
EIZ63mTH Y, FERICE 3RITEIT-o7. E
HALBWTLEHPEL 2512 8 PG BRI

26 % 9 & (1989)

‘LY, 40ERLLETE, mlﬁﬁ%f&mot
(Table 3). —7%, BEEFIZHWTIT, 4050
IZBWTH 3/S THEL 2 -7k, 4OﬁUT’C’i
EFN A9 1Txt L BEIER 16.67; OIFMERT
Hotz. THEFE, A7 YV—=vr LTI, BF
BRLABEWEE XS, FETREE, FEE
WT, FREEEROBIZBWTEEERORE K
S2TWD RTHB5. BEOKISY 25D 3
Bix, XBERECZSWTRETERIECEH N Z A
FThHY, £, KEHOKREL LIFLIERS T
WL DTHE., 20X 5 HEFIZHEWT PG
DORNEH» BEIRE R OFHBITFEL & 75 2 ATREME I +5
%Y, prospective ZRRETAE-NB.
RREOBFBROFBRICEAL TX, HaubRflic
BT, PGIEMRN625% LAZICLBLAER
LEZONDD, 2FFITE, PG MNELAL
OFTREREMT LAY, PG-IIL o fEH &M
BHEOLZWLDTHo72. —E T PG-I, PG-II 723,
b TEEICL > EFMNHY (Fig. la: PG-I
5,630 ng/ml), =Dk 5k PGEAFER & Zx
5N BEFTIE PGL PG-Il 0 BREBEHEICEVE
RABRHE NS ATREMY 5 5.

V. & B

BEAE I ZBWTIE, [F PG-1, PG-I/IT (2K
TLTEY, ThLDR 52 —F0MAGDLEIC
Xy, 538% OEFTEEMELZRTA, UL
DEFEANZBNWTL, F30% BEE LRI,
BEEEDOR 7 V== 7L LTIEHRLE N,
B, BELEoEIzE T 70%~1009% DFEMH:
RERD, XBERTRELS WEESLBE LK
DEORBICERALEx bR

HAEIRREIZ B WTIE, £ 1/3 OEFICHEWT
BEzRELYBLEZDRS.
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Summary

Evaluation of Serum Pepsinogen I and II of Patients with Gastric Cancer

Yoshiko KIMURA, Takashi Fuin, Ken HAMAMOTO, Naoko MIYAGAWA,
Kohji TsupA, Shuji TANADA and Atsushi I1o

Department of Radiology, Ehime University Medical School

Serum pepsinogen levels were examined by im-
munoradiometric assay method for evaluating its
clinical usefulness in gastric cancer. In patients
with gastric cancer, serum PG-I tended to decrease
but PG-II stayed normal level, resulting in low
PG-1/PG-II ratio. Combination of PG-I and PG-I/
PG-II discriminated 53.79; of gastric cancer,
70.69; of scirrhous type gastric cancer, and 66.7-
1009; of those arisen in the upper portion of the
stomach, but 13.7 9% of normal subjects.

As the aged normal subjects tended to show de-

creased PG-I/PG-II ratio (about 30 9; of the normal
subjects aged over 40 years were discriminated as
abnormal), the usefulness for detection of gastric
cancer seems to be limited, but some types of
gastric cancer such as scirrhous type or one arisen
in the upper portion may be discriminated by this
method. It is also suggested that this method may
detect the recurrence of the cancer in some patients.

Key words:
Diagnosis.

IRMA, Pepsinogen, Gastric cancer,
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