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The diminution of fundic gland area and the decrease of gastric secretion by
aging were studied in order to clarify the pathophysiological characteristics of
gastric and duodenal ulcer diseases. The study was established for 4 aging groups
of 45 gastric ulcer and 36 duodenal ulcer patients respectively.

The width of fundic gland area was estimated by “endoscopic congo red test”
by which acid secreting area in the stomach could be observed endoscopically as
a blackened area. Gastric analysis was performed by determinations of gastric
secretion volume rate, acid output, alkali labile pepsin (ALP) output, alkali stable
pepsin (ASP) output and total pepsin activity in both of basal and tetragastrin
provocated fractions of gastric juice.

The width of fundic gland area, which was slightly diminished in the young
patients of gastric ulcer, was found to be diminished gradually by aging in the
gastric ulcer patients, but only slight diminution of fundic gland area was found
even in the old patients of duodenal ulcer. Gastric secretion volume rate, acid
output and ALP output were found to be reduced by aging in the gastric ulcer
patients, but reduced only slightly in the duodenal ulcer patients. Alkali stable
pepsin (ASP) output was found to be slightly reduced in the old patients of the
gastric ulcer patients, but not in the duodenal ulcer patients. Consequently, total
pepsin output was found to be reduced by aging in the gastric ulcer patients, but
not in the duodenal ulcer patients.

In view of this result, the insufficiency of gastric mucosal defensive factors
could be primary cause of the pathogenesis of the gastric ulcer. And hyposecre-
tion may only indicate the influence of aging. On the contrary, hypersecretion of
gastric juice could be primary pathogenesis of the duodenal ulcer bearing no
relation to aging.

In conclusion, these pathophysiological characteristics of gastric and duodenal
ulcers should be taken into consideration in the treatment of the “peptic ulcer
disease”.
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Table 1. Age and sex distributions of
subjects
Age —29 30—4445—59‘ 60—‘ Total

M | 10| 8| 7] 5] %
pu | F 2| 2| 1] 1 6

Total 12 10 8 6 36

M 22.3135.4|54.6 | 64.1 43.4

Age
+£S.D.| 40| 49| 43| 3.0/ 16.9
M 6| 7] 1012 %
cul F 2| 1] 3| 4| 10
Total | 8 | 8 w[ mi 45
Age| M [223|37.0]526]67.9] 9.3

+S.D.| 44| 51| 39| 58| 17.5
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Table 2. Endoscopic congo red pattern of
duodenal ulcer and gastric ulcer groups
(congo red pattern type 0: no atrophy,
type IV severe atrophy)

Age Group
Total
—29 |30—44|45—59| 60—

g o 12| 7| 4| 1| 24
B I 0 3 4 4 11
Ei oIl o] o] 0| o0 0
§ 11 0 0 0 1 1
8 v 0 0 0 0 0
Total 12 w] 8| 6| 3
5 0 0 0 0 0 0
Q
5 I 1 0 0 0 1
o i 4 2 3 1 10
£ m | 3| 5| 8| 8| 24
& A% 0 1 2 7 10
Total 8 8 | 13 | 16 45
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Table 3. Gastric analysis of duodenal ulcer

L —29 |30—44]45—59| 60— |Total
n=14n=10 n=8 | n=6 |n =36

o7l 1200 127 130 122
BSVR (ml/b) | | "33 4 41| + 38 + 27 + 35

5.4 57 5.0 4.9 5.3
BAO (mEa/h) | 19570 422 +2.4 +1.8 +2.8

145 139 147 159 146
BPO (mgtyr/h) | 4 47 4 51| 4+ 27| + 39 + 58

o1 87 93 105 93
BALPO (7 D |y 91 4 34/ + 18 + 22 + 34

54 52 54 66| 53
BASPO C v ) | | 96 4+ 20| + 11 + 18 + 26

216 207 196 187 204
MSVR (ml/h) | | 31| L 4o 4 35 + 39| + 48

23.4 22.1 20.9 19.8 22.0
MAO (mBa/h) | {55 451 +6.7 +3.0] +7.9

288 200| 205/ 308 293
MPO (mgtyr/h)| | “5sl 4 “6ol + 63 + 73 + 84

1780 168 179 170 174
MALPO C 7 ) | 431l 133 4+ 31 + 36 + 49

10 122 116 138 118
MASPO C 7 ) 1 4709 4731 + 32 + 49 + 46
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Table 4. Gastric analyysis of gastric ulcer
—29 |30—44]45—59| 60— |Total
n=8 | n=8 | n=13| n=16| n=45

78 61 49 40 53
BSVR (ml/h) |, 33 4 26| + 23 + 25 + 18

40 24 1.8 1.0 20

BAO (mEq/b) | 177 1700/ +0.9] +0.8 +1.3
8 73 60 36 58
+ 220 + 26 + 22 + 16| + 23

42 38 31 18 30
+ 14 £ 15/ + 12 9 + 12

40 36 29 18 28
+ 9+ 13 + 10 8 + 11

BPO (mgtyr/h)

BALPO ( » )

H

BASPO ( » )

H

174 132) 128 105 129
+ 39 £ 39 £ 45 £+ 32 + 36

14.7, 11.0| 9.8 6.2 9.6
MAO (mEa/h) | 4ol 149 +4.0 +3.2 +6.2

1871 165 158 119 151
MPO (mgtyr/h)| | a9l | 30| 4 43 + 48 + 42

101 89 84 60 79
+ 20 £ 18 + 23] + 28 £ 21

8| 76| 74 59 72
MASPO C 7 ) 1y 1o + 13| + 22 + 27| + 21

MSVR (ml/h)

MALPO ( » )
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Fig. 1. Comparison of basal and maximum
secretion volume rates between gastric
ulcer and duodenal ulcer.
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Gastric Ulcer Duodenal Ulcer
2 10 - mEqh mEg/h 10 2 30

E=- BA0 msso.
, 3 mao maso.
- Fig. 2. Comparison of basal and maximum
acid outputs between gastric ulcer and
duodenal ulcer.
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Fig. 3. Comparison of basal and maximum
pepsin outputs between gastric ulcer and
duodenal ulcer.
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Fig. 4. Comparison of basal and maximum
ALP outputs between gastric ulcer and
duodenal ulcer.
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Fig. 5. Comparison of basal and maximum
ASP outputs between gastric ulcer and
duodenal ulcer.

BEEN CRETERSHLATH o1, BF
ASP g cix (Fig. 5) Hp % X O filsk
Sk E b BEBEIC T B i X BE T
ﬁﬁfab -7,




ARG BERER & B oW T o g 43

% ®

EWLERBCHT 2 BEER L O+ 2R E
BB D RIESE % FI PN A D & HH™ O &
T+ BB 20~30 18, BEEBIL 50~
60N BT ¥~ 3% bbb, o g
THRBEOEAN A SR, Wb 5 HLEEE
T BEE L T HEBEE T T FREmIT
BOWCERYE TS, BELEEEOMEERS
EuTFhd B, ot ZiRBEET
IO BHLHEIRTHBY, 2o+
BEOREFEN, BEEERIVBRIECC
EX D ARBOKRRE LTI, BBIWDITE
N—DODFREZEZ2 LR TEH'D, EELEFEE
BLOBHIThEThESHRERS I OLEI DIk
BESWSATIHEL TN 510, FdsrEELES
2 Thisk, TZHEBERBEECERS WA R
FTEEBELLTH Y, HEELHT B HESE
LU TL BMAW BB TELRTEX
T3P0, Fl-gmE T RBEREBAET
L BOWERS RN TS ETHRBENS
1D e KL T BBEBE OB WIIIE
FHHDHDVLETERT I ENEL, SRS
FEBOWIETTHEIRTHE®, S
VIO T O BB 5 W D BUE &t
D EDICON, IRFBRSW EFTTAESh
’CL‘Z)”).
SEoFTL T+ ZHEBEREEAED B WL
RV GULBRGW L EREE 7L — T Th
BREESWY B Lo stL, BEEEE
OB ST P> TIETT 5 R % 157
(Table1, 2). o T+iBBEORE
BERD 5 bOoBBRTO—2: L TESWITHE
DREIENARESBEELTWDEELBRDLN,
BEED B4 BOWNE BEENTT BER T
, BHEEHEYRMRL TOHICEE RV ED
E2 FinTHTANETH 5.

BRHICHEET 2MUER A5 B E, EEF
w5 LIRUET X Y BIROE RS R RGN
NTEMARTI LI ) TFEIR T, B
4, Samloff 5 IIERKEIRIC L Y Bik+H D
TEONTYvHEYREL, EXTV v Th

% Slow moving protease (SMP) ¥ dtic B
BHRCEAYKBTIZREAXRITEHHL
MElik., ZOT7ED XTI VHEIILZDR
7, HELFEHEBEI Y REL 22070~
ROSET A2 ENTE, group I pepsin i1
FHfX s B DRl group II. pep-
sin (% B% b < WP MifE, mucous neck
cell X O Brunner Jgic & b o Xh b
.2 LHEE AT\~ 5, group I pepsin (i
e pepsin TH », group II pepsin L
gastricsin Y 35 & Ex BT W5,
MEZEO ZHE pH 122.0TH B Dic WL HBHFIX
pH 3.5 & M@\ B pH 2832, Th
LOXRT Y VHEERIGT AT ) — vy
Bk A b GEE Sh (Pgl~Pg7), thb
D—FITR AL Bl S h 222, EEHACE
T Pgd BRFPICHBEHIEIN D HH & Shisv8
HFHBHY, o PgdDRAFPHED FEICITE
BENBEET 2%, et ZRBEREEEDS
bt group I pepsinogen 23 HfE% /" T 4f
LEEFEXATHARE S, BiEx L 506
PIELEABEEEOBRE L5 AL
MEIRSTHRE®, Z0X5CBETrT 7 —
EHHOERIC L ) FH L CREA BN I
ENOo0H BN, SHLICELEEDIXERIEE
o BE L MEE LSRRI EO EBIC >
WTH LR E LD, b b BRE
LI BERD EFECLE - T group I pepsin
(ALP) b3 oW & AL CTETT58,
group II pepsin (ASP) WX M HE &
B ECIHMET AR ootz fo THES
DZhb 220 pepsin FHEEERETHI LI
I BEREMOBELXME TS EHFET
327 -7z,

BB r 77— €GBEOERR LOBE
BEMOKRELYFLE LT RBRERED
B oW T 5 o B L cER, —
OOFEHEEL D ENTER. b, S
+ZHE EE v — 7R EE TR BE
=L, BERBHEES i MEMmE R L
(Table 2), 7> BEMR EMOHEL £ 5 %
ASP® (BtE 7 r7 7 — ¥ HJWB T XT2




44 JIl B & % & 3

ASP ZTWEBEOBES) b Earote. LLig
BOBE WA LKL LTADLE, EnETE
BEE/NV—FIEEIN - FCELTUE TR
BDIhote, TAHLOBEBELY, SHETD
R OB+ ZHRBERBEAYE T 5 BEILE
EoBERERZTRTCL2r2bOTIRES
WarFEsTkb, ZhbOBEENEGEIIZX
DEWVESWE TR L TR D B L HEE
Shiz. #oCEBET ZHEBREXEVE
LESWEREL TR, BEOHEREZL I,
X LTRIBEISVERBbREN, EEERR
W R LT 60 L/~ 7o TR EE
BE 6 GRS PIIEREE CTH D Z LRSS
hTW5, Iz L3 +E5BREER
HoBrWIEEREFOTh LV IFEBRIE
LTVt DB HLoBEE b —FHTHLDT
H5.
BEREBEEZOESWIETL Tk, kb
OMEBIC L o TEHIEFHRLICZ EDE
EERR % B0 7= B MR D24 & RS L3 B BB R
X B BET5EELBRS. Z0Z

B EBOFEEIC BREEEC L5 B oWME

TaRRLICETHREY Lb—FHTH. ®KoT
BRI 01T L RS R B S W DR TF 38R
L5 B 40~50ERIC FRT 0L Exbh
5. —7, BEBEEOE WS, BHEEM
BB 5 EHET LT B Emasiest LTk
Mg Sh T 5, REBRBEEEL T
BEET FSF A MY VRBUCK T 5 BE

ALTW5 foib 4 pg/kg ORI TE REAS

Lie 1Y, o T DROFIM CHIKER
SwE (MAO) XED MAO X b b {E\WEX

X

(7% %15 198D

BT VWBAEEMNDH D Z L 2L T 5.
STEEBD Eo MAO (XEAMEL D b &V
AEEMNRS S, FFERBEE IR RICEL X
FERROBEENE D, L BAWHAE
EDORBEL AR DY,
BEBREEDEHWE KA T 5B EOMER
D—2ILE « + B IIFEE OB L TH
Liedhsn. B FisBEiFREO R SWL T
THRBEEOFRCU TR ) SaWERT™.
P> CH B EREREY BT 5 BEB Y BRI
TERVEBARIBEEL L THO0bh, Th
R Esw R R B EEE A T B AT REE
25 5. SEIOKRETIREREDES % E LI
Htch KA OBREREORER & +HBHK 7 »
A R3—2a—FREBRET, TZHRBEED
BEAESB SN DH D IETEHLL WD DA
THA L. ZoEENRE LB BREES
DB FIMIENL DOINTEAETH . BHE
BRoB T+ RBEEBEYHRT 52 LI
XL THERER U WD, BEREOFEXRD
TeBEE, SHLETTEBFREOFEXERR
SHEHNTHIUENRND D EELD.

i i

BEEE T o HBEBOERYESWE LD
Hpt L 72 b BRI O E UL OE A HBE L
Fo. I EES B oW L OB HEOE{LoRR
iz, BREBLTEBEBL MK TSL, £
CESBEYRTIENELMAER ST,

KR OBEE L B AW R A RS 4E
Ll THEL.

ik

D Ak BRI 5 ik, B4 (Stomach Age). EEDHOH 84(6) : 311—312, 1973

2) EREE=, FIHEXA, BRTES, ShisE REEX, FEE, NMEEE, PREX, BEEE: ik
S — &  CREABF IR oW T—. B &IE 12: 577589, 1977

3) Yamagata, S., Wada, T., Takahashi, T., Yoshitoshi, Y., Kasugai, T., Masuda, M., Ishihara,
K., and Sato, M.: Study on the gastric secretory function of Japanese with endoscopically

normal gastric mucosa. Gastroenterologia Jpn. 3:152—156, 1968

4) Baron, J. H.: The clinical use of gastric function tests. Scand. J. Gastroent. Suppl. 6:9—46,




WA BERER L B WS RIE Tk o e 45

1970

5) Yamamoto, S.: Studies on acid protease fractions and gastric mucosal atrophy. 1. A mod-
ified simple method for separate determination of alkali labile pepsin in gastric juice by
alkali treatment or by using a synthetic substance. Submitted to Gastroent. Jpn. Vol. 15,
1980 )

6) Yamamoto, S.: Studies on acid protease fractions and gastric mucosal atrophy. 2. Relatio-
nship of acid protenses in gastric juice separately determined by alkali treatment and
gastric mucosa. Submitted to Gastroent. Jpn. Vol. 15, 1980

7) Yamamoto, S., Arima, T., Tomoda, J., Kita, S. and Nagashima, H.: Studies on acid protea-
se fractions and gastric mucosal atrophy. 3 Special reference to peptic ulcers. Submitted
to Gastroent. Jpn. Vol. 16, 1981

8) WA, MEfRE, FMAM, WEAZ, W, Wik—r, B8R, EAFS, RRE&EL KEM,
FARARES, IWEEE, XMERA, BHN— HEEE, JE— REHX: MHBEREORMCI28
FUWOEF— & CBHFWHERL <7 v HEORECEEL T— EF¥LEY 2:65—79, 1979

9) Tatsuta, M., Saegusa, T. and Okuda, S.: Studies on gastriis on the upper portion of stom-
ach by endoscopic congo red test. Endoscopy 5 : 61—69, 1973

10) BRAEERFNZERS: BRNEERFZASMSE. BIHEE 701016, 1973

1D HHEAZ: HEEREOEE. MILEROMEK 4 1 509—523, 1962

12) WiKkk—: B - TZIRBEE (WA —28cERRBER— BARRIK 32: 1644, 1974

13) WAKRIEFK: BRLLAEREOBRE—EEE— B LB 12:599—604, 1977

14) MARER, FMEEe, WHE BRRE, FlXx, FUESE: EFEEOMLERE. RFESE 331954
—960, 1978

15) FHERKE: BRIWHIHLHIE, +2HREES, A8y )~ X No.2, § - +THRBEEOTT. BHX
FAILE pp. 43—54, 1971

16) B, dLMES, RE—: +ZEBEREOBR 7> vBIT 5158, Bl 73 7782, 1976

17) JaAEE, FLN, HEFE=, 5LE, BKEE, FUES, figd, Otk WER, EREz, i
i, MARR, EERE, LRk EHE SFANK EPRE DEE SOERER REES £
L LUTHEERC X A ERE T TIEBEEOKE. Gastroent. Endoscopy 20 : 122—127, 1978

18) FERKE: BEBE T HRBEEOER—BROE 2L —. HIHE 66 : 1146—1149, 1969

19) WAk, BAES, WEEE, HARE, LIARETF: BR7 v HEIEEOERIRE—HCER
AL LRI Anson ZRI oW T—, JIIBESAEE 6 1 120—127, 1980

20) Taylor, W. H.: Studies on gastric proteolysis. 2. The nature of the enzyme-substrate inte-
raction responsible for gastric proteolytic pH activity curves with two maxima. Biochem.
J. 77 : 373—383, 1959

21) Samloff, I. M.: Slow moving protease and the seven pepsinogens. Electrophoratic demonst-
ration of the existence of eight proteolytic fractions in human gastric mucosa. Gastroente-
rol. 57 : 659—669, 1969

22) Samloff, I. M.: Pepsinogens, pepsins, and pepsin inhibitors. Gastroetnerol. 60 : 586—604, 1971

23) Samloff, I. M. and Liebman, W. M.: Cellular localization of the group II pepsinogens in
human stomach and duodenum by immunofluorescence. Gastroenterol. 65 : 36—42, 1973

24) Richmond, V., Tung, J., Wolf, S., Trucco, R. E. and Caputto, R.: Chromatographic isolation
of gastricsin, the proteolytic enzyme from gastric juice with pH optimum 3.2. Biochim.
biophys. Acta. 29 : 453—455, 1958

25) Samloff, I. M. and Townes, P.L.: Pepsinogens: Genetic polymorphism in man. Science
168 : 144—145, 1970




46 ' g R % & 3 7% %15 198D

26) Rotter, J.I, Peterson, G., Samloff, I. M., Mccornell, R.B., Ellis, A., Spence, M. A. and Rimoin,
" D.L.: Genetic heterogeneity of hyperpepsinogenemic I and normopepsinogenemic I duodenal
ulcer disease. Ann. intern. Med. 91 : 372—377, 1979
27) REEGL: BEEORAL BWSW, I~ BEEE 74 : 565—569, 1977
28) HRRZER, NEREE, REANESZ, BUIBE, NEEEX, HAEW, 4SBT, PEE GRS, 0
RBED, LASE, MaE=, HEEEX, RS, HQLEHE, WEF—: Tetragastrin RIHIC X
5 B WHEDRRIRIIRET. B IHEE 74 © 463—471, 1974




