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Effects of Proton Pump Inhibitors on Serum Gastrin and Gastrin Cells
in Pyloric Gland Mucosa

Takashi KAWAI, Kazuhiko MIWA, Hiroko MUTUKAWA, Yasushi SHINOHARA,
Toshiya HORIBE, Kimio OOKUBO, Hiroshi KAKUTANI, Masao NAKAGAWA,
Tomoyuki SEKI, Takashi YAMADA, Kaoru NAKADA, Hajimu IKEDA,
Youji HARADA and Toshihiko SAITO

Fourth Department of Internal Medicine, Toykyo Medical College
(Director : Prof. Toshihiko SAITO)

The ability of three proton pump inhibitors (PPI), omeprazole (OPZ), AG-1749 and E-3810, all
at dosages of 30 mg/kg/day, to inhibit gastric acid secretion and their long-term effects on serum
gastrin and gastrin (G) cells in pyloric gland mucosa were compared to those of an H,-blocker
(HB), famotidine 20 mg/kg, *2/day. All three PPIs inhibited acid secretion over a longer period
of time than famotidine, with OPZ and AG-1749 maintaining complete inhibition up to 24 hrs after
administration of single doses. In long-term treatment, serum gastrin levels increased significantly
in all four groups, but increases in the three PPI groups were significantly greater than in the
famotidine group. The number of G cells showed a tendency to increase in the famotidine group,
while significant increases were seen in the three PPI groups. However, differences between the
famotidine group and any of the three PPI groups were not statistically significant.
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Fig. 1 Acid output by 4-hr pyloric
Ligation on 4 hr, 12 hr and 24 hr
after single administration of
the drugs. M£SD, *p<0.05
compared to control.
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Fig. 2 Serum gastrin concentration on the 2
weeks administration of the drugs. M+SD,

*p<0.05 compared to control. **p<0.05
compared to famotidine
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Fig. 4 Gastrin 17 C-terminal immunoreactive
cells per visual field in rat pyloric mucosa on
the 2 week administration of the drugs. M+
SD, *p<0.05 compared to control.

— 7, WY A ) gk o FHEI T,
famotidine B CHEMNER, PPI O 3TV T
BELEINRD SN, i, BSILIIHEHRE

NEFSE Lz EBbh s W, PPI3EMT

Nz

A,

A& f124: 7O by Ry ALY EES —DA R N ) VAR RIZT BHE

(4)

— 659 —

oPZ AG1749

E3810

from rat pyloric mucosa

i, MBS A ) MEERZDESED SN
7o88, ZhiE, SEIOKREY, AFEHEL LT
DEEDHTHBI s, SLIETEMEYH
v, FA M) CHIENOMRERORE 2R T h
13, SEROEZEDERECOVWTHEIZITE2H0D L
Ebnz,

PPI G EH A b ) VIERE, ERICER
DB THRD NP, fEE 2> Tw528, PPLIE,
H,-blocker {EHHE D EEEEE, HIMIEEE' 2
5N Z-E ERES WEAELZOoNTWE Z &
o, SBLFERAINA TV LEbh3, —7, PPl
BEICLBEFA MY VIEDOTEAICIE, RE, &
BERRET L LT, IMNED SR, PPLIcA 29 ¥
A UBRIZED, ESRHEES® L, TuRY TS
v# v E, BIFIOFBIC LD A Y v BRI
TEREHREL TS, 2D LX) 5, E-3810 D
X 5 e BBAWIIEIEER OETEY PPLOME, »



— 660 — B & E B K
5\ix PPl LHRHT 2 ETHERIERDSHERKR 6)

3 hsLENH L EBbhiz,

1. PPI O WINHIEE
famotidine (2 bR, WY 5§73’C“?) 57z,
FTCix, OPZ & AG-1749 1%

L,

2. REIBRSCHESIMELF A MY ~

=

& fA

1%, H,-blocker T& 3%
PPI ©
TIZFERRIIHRE R B
E 3810 T iﬂﬂ%‘]%?’sﬁﬁiﬁ o iz,

18 i,

famotidine HEICB W THEER LA 2TD 223,

PPI Tizg 51

B{E%T= L7, PPILOHFTIiX E 3810

BRREVIERES A 517z,

3. REI®RE

WS A RN MO

famotidine TIZEWERH & 54, PPI Tidwih

VEE
2135
4, RO

W HEREE SN L Tz,
D SN o 71

PPI @ 3 BT

28 [EFAIRREAR S Y43

oes ] K TEmE L.

1)

3)

2 EXH

ZHFFKE fih: Omeprazole O BEIEICT T 2 B K
WERAMEORSN —SHB_EFREK L3
famotidine & DttE—, I X BHE, 16(Suppl. 3) :
543~561, 1988

ZHFFKE fi: Omeprazole O+ i3 EE 10t 5
LERWEREORN —SHZ _EEREICL S
famotidine & O fhEL—, I & 58, 16 (Suppl. 3) :
563~582, 1988

Satoh, H et al : Antisecretory and antiulcer activ-
ities of a novel proton pump inhibitor AG-1749 in
dogs and rats, J. Phamacol. EXp. Ther., 248 : 806
~815, 1988

Fujisaki, H et al: Inhibition of acid secretion by
E3810 and omeprazole, and their reversal by
glutathione, Biochem. Pharmacol., 42:321~328,
1991

Bardram, L and Stadil, F : Effects of omeprazole
on acid secretion and acid-related symptoms in
patients with Zollinger-Ellison syndrome, Scad. J.
Gastroenterol., 24 (Suppl. 166) : 95~100, 1989

7)

8)

10)

11)

12)

13)

14

e

15)

16

¥ M B 50 % B 45
Creutzfeldt, W et al: Effect of Short-and Long-

Term Feeding of Omeprazole on Rat Gastric
Endcrine Cells, Digestion, 35 : 84~97, 1986
Ekman, L et al: Toxicological studies on omepr-
azole, Scad. J. Gastroenterol., 20 (Suppl. 108) : 53
~69, 1985

Feldman, M and Burton, M.E.: Histamine H,-
receptor antagonist-standard therapy for acidpe-
ptic disease (1st oh two part), N. Eng. J. Med.,
323 :1672~1680, 1990

Sachs, G and Wallmark, B.: Biological basis of
omeprazole, J. Gastroenterol. Hepatol., 4(Suppl.
2) 1 7~18, 1989

Lourentzon, P et al:Inhibition of (H+-K+)
ATPase by omeprazole in isolated gastric vesi-
cles requires proton transport, Biochem. Biophys.,
897 : 41~51, 1987

Maton, P.N.: Drug therapy-Omeprazole, N. Eng.
J. Med., 324 : 965~975, 1991

Karrnes, W.E. et al: Prolonged inhibition of acid
secretion causes hypergastrinemia with out alter-
nating pH inhibition of gastrin release in
humans, Aliment. Pharmacol. Therap., 4 :443
~456, 1990

Tygat, G.N. et al: Omeprazole in peptic ulcers
resistant to histamine H2-receptor antagonists,
Aliment. Phamacol. Therap., 1:31~38, 1987
JREZ i : Proton Pump Inhibitor (AG-1749)
BHEE IO T 2 ERRAE OB —ShathiEE «
HE PRI 2 ISR —, #TEE L BRAR, 40:3~11,1991
NERER M BRSWBIHARERS BT 2E
HDC i, A% 3 iEEEEIE OwT, Prog.
Med., 10 : 599~603, 1990

FERE fil: 7o b Ry FEEED gastrin FH
fEF— & <1 enprostil @ gastrin _FFHINEIZIE
DWT—, BRUWIFEEEE, 23:93~95, 1991

(BIRIEERSE . T 160 s XEHTE 6-7-1

RRERMAKYARESE 4BE T8 B)




