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Clinical and experimental studies on serum gastrin levels
and their circadian fluctuation patterns
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Department of Internal Medicine (Section I), Sapporo Medical College
(Chief: Prof. T. Wada)

Summary

Fasting serum gastrin fluctuations were investigated in the morning. There were few differences in
the value of three sera obtained at 5 min. intervals in normal controls, however, significant differences
were found in the determinations of serum gastrin levels when obtained at 15 min. and/or one hour
intervals in patients with gastric ulcer. Circadian fluctuations of serum gastrin levels were studied at
4 hour intervals for 24 hours. An almost constant pattern of gastrin fluctuation in normal control was
found showing a peak during the daytime with a declining curve toward midnight.

Circadian gastrin levels revealed variable patterns, showing two or more peaks during the day or
hardly any changes throughout the day in subjects with miscellaneous gastroduodenal diseases.

trast, patients with duodenal ulcer consistently showed an increase of gastrin levels at night.

In con-
Conjectures
on the interrelationships among the disease states were made from the circadian fluctuation patterns of
gastrin levels and the gastric acid secretions.

Serum gastrin levels rose faster in the hyperacidity group after injection of insulin intravenously.
However, the increased ratio, expressed in percentage of the maximal gastrin increase against the basal
gastrin level, was higher in the hypoacidity group. Therefore, a feedback mechanism regulated by gastric
acid was surmized to participate in these results.

Animal experiments were undertaken in rats kept under restrained conditions in the cold (4°C).
Rapid increases of serum gastrin levels during the stress period was found. The effects of several anti-
peptic drugs upon the circadian serum gastrin levels were investigated clinically and experimentally.
After drug administrations hardly any changes of gastrin levels were seen, however, a marked suppression
of ulceration of the stomach was observed.

Summarizing the results thus obtained, it was surmized that the variation and/or increase of serum

gastrin levels under stressed condition were not direct factors leading to damage of the gastric mucosa.
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Table 1 (a) IZ/RTZ& £, BREHHTOWT 5 4[ER,
3EMEMA LTS &, EFAIE 12 FloF 5 72.8+
21.0 pg/mé A7 3. Z a4 AE B O G HIC O T A
5&, #)[E69.6+21.6, 2[a H 69.5+18.4, 3[a]l H 79.2=
30.0 pg/m¢ &, 3 [@HFELLLEEERT, Fhb
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1(c) ®Z & L IEFMBHET, #EE 2@ E, PElé 3
B, X0v'2[@HE 3[EHEERENOMOERTL 9.0£4.9,
17.7+21.2, 16.0+17.6 pg/mé %L, ZHbDEICITHE

Table 1(a) Comparison of basal serum gastrin levels determined for
8 times at 5 min. intervals on normal controls
Serum gastrin  (pg/ ml)
Cases R Difference between
1st 2 nd 3 rd  |maximum and minimum Mean S. D.
1 67 74 80 13 73.746.5
2 90 74 86 16 83.3+8.3
3 80 74 80 6 78.0%3.4
4 68 58 68 10 64.7%5.8
5 52 54 64 12 56.7+6.4
6 88 91 100 12 93.0+6.2
7 74 84 58 26 12,0£13. 1
8 30 35 34 5 33.0+2.6
9 86 96 158 72 113.3+39.0
10 90 74 66 24 76.7£12.2
11 30 44 68 38 47.3£19.2
12 80 76 88 12 81.36.1
Mean+s, p.| 69.6+21.6 | 69.5+18.4 | 79.2+30.0 20.5+18. 7 72.8+21.0
Table 1(b) Mean of basal serum gastrin levels determined for 8 times
at 5 min. intervals on normal controls and subjects with
various gastroduodenal diseases
Serum gastrin (pg/ ml
Subjects No. of cases AR
1 st 2nd 3rd Meanz S, D,
Normal control 12 69.6+21.6 69.5+18.4 79.2430.0 72.8421.0
Gastric ulcer 16 37.249.5 39.3+10.2 38.4%15.6 38.3+10.1
without atr. gastr. T 35.349.3 43,1%13.2 40.3+21.4 39.6+12.9
with slight atr. gastr. 7 37,1475 35.6£6.6 34,9416 35.945.1
with advanced atr. gastr. 2 44.0+4.8 38.5+12.0 44,0+19.8 42.243.2
Duodenal ulcer 3 54,0251 53,3£17.0 64.017.8 57.146.0
Atrophic gastritis 22 80.7+40.2 -79.1+36.8 77.9+39.5 79.2+436.6
slight i 71.5£36,5 72.1430. 1 62.5%+30.1 68.7+30.8
advanced 11 89.8+43.4 86.2+42.8 93.3+42.9 89, 7+40.3
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Table 1(c) Differences of serum gastrin levels among 3 time
determinations at 5 min. intervals
X Differences of serum gastrin among each determination (pg/ml)
iate M o cases I'st — 2nd Ist — 3rd 2nd — 3rd Meant 5. D,
Normal control 12 9.0+4.9 17.7421.2 16.0+17.6 14.214.6
Gastric ulcer 16 6.918.3 5.618.7 9.0£10.4 7.21.7
without atr, gastr. d 7.8£11.6 7.6%1L1 12.3£14.1 9.2+2.6
with atr. gastr. 9 6.2%5.9 4.06,5 6.4%6.0 5.5+1.3
Duodenal ulcer 3 10.045.3 10.0+8.7 12.048.7 10. 7£1.2
Atrophic gastritis 22 16.3+15.8 17.7+13:1 19.8+16.1 17.941.8
slight 1 9.8+10.3 14.2+11.9 14.7+15.7 12.942.7
advanced 11 22.3+18.0 21.3%13.7 24.9+15.6 22.8%1.9

ENEDLRA (p<0.05). [FU < Bt + i8I5S
b L OFEMEE ZERCOWTh, flEo -+ a8
PRI TR TR\ T, ZWEEROEEZSRT S &
L NE SRz (p<0.05).

DF h & X OGO I o\ T E &« DIE ED 1
WO I B 1D BB ER LY RD R 12y, %
[\ OFERED - THIRT S &, Thb DRI EEOLT)
NaRdbIIc. TlEL b OEHT AR A WEED Lo
bab L, IEWAEREONEAET 14.2, BESEE 72, +

Serum gastrin

Tl SR 10.7 pg/ml T, SEEDOZFMMEE 4t 22.8 pg/
md FERTE S # (9L 10 pg/mé i 0% Bk
5.

&7cd Fig. L by 2+ ) YD H%
FERNTIE L7y, IETXIRREE B RO F RSt &
DECIEEEDZETH GO S AMEHE 7 L (p<0.02),
BEOEHEB LML ch & BEFRBEEDE 215 Hik
B O TL B B BEOHITHE BOETEMARDIC
(p<0.02).

N=11
(Pg/mD)
=11
100 i
N=12
N=3
N=Z|c
50 R=7 N=2
ok
% vs.control
P¢0,02
sksk vs. atroph.gastritis (+)
p¢0,02
0
atr.c)  atr.(d)  atr.d-) atr(4) atr.~)
Control . e
Gastric ulcer Duodenal ulcer  Atroph. gastritis
Fig. 1 Comparison of serum gastrin levels of various subjects—mean

of the levles determined 3 times at 5 minute intervals
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Table 2 (a) 12728 <, B 5 HiCIsiF 5 15 43

fi 4 BEIOPWEITDOWT, FRE N Ol S & S H o 2%
A HBE 20, 38, 90, 80 F5 X U840 pg/mé T, Fh b DT
1911 53.6 £29.9 pg/md TH 5. [AMHC B E s 5 Hico
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WC 5 Ayl 3 [EIE R AT 5 &, il & D EL % 15 3R IERF O 5235 3 i lm M E Dz X b H BB Hs
nZh 17, 20, 8, 9B XV 11l pg/ml T, T b DL CEDPRE L, ThbOMICITAEOE AL (p<
Table 2(b) D& < 13.0+52pg/mé TH5H. Lichi-T 0.05).

Table 2(a) Basal serum gastrin levels determined 4 times at 15 min.
intervals on subjects with gastric ulcer

) Serum gastrin  (pg/ ml)

uplects 70am| 715 7:30 745 | Difference between | yeqnss p,
- 46 P 51 31 20 42.818.5
M. U 88 120 8 110 38 100. 0418, 0
T. M 210 260 210 mw | 9% 212.5436,9
Y. A 210 200 230 19 80 222.5435.9
NI 150 15 170 130 ) 148.8£16.5
MeanzS. D. 53.6429.9

Table 2(b) Basal serum gastrin levels determined 3 times at 5 min.
intervals on subjects with gastric ulcer

Subjects Serum gastrin (‘?TQT( mi )
1 st 2 nd 3 rd D]Ia}er%?lc{rﬁﬁween MeanzS. D.
N. K 30 47 30 17 35.749.8
U E 50 39 30 20 39.7+410.0
Si e 38 30 33 8 33.7+4.0
I W 38 33 42 9 37.7+4.5
W. T. 58 47 58 11 54,346.4
Mean+S. D. 7 13.045.2

Table 2(c) Basal serum gastrin levels determined 3 times
at one hour intervals

'Subjects* Serum gastrin (pI;g/ ml)

700am, | 800am | 900 am.| pacrente between | weanss. p.

T. K. 46 48 50 4 48.042.0

M. U. 88 120 110 32 106.0+16. 4

T. M 210 260 260 50 243.3428.9

Y. &, 270 270 250 20 263.3%11.5

N. 1. 150 190 110 80 150.0+40.0

Mean=S. D. 37.2429.2
*  The same subjects in Table 2(a)
3. BEHEERBCEITIMFLHR Y VEOEE— 80 pg/ml TR L, ZDFI91%37.2+29.2 pg/ml THhhb.
1 BERRRAEEIC DT Z b OFEFID 15 3k IE D 2Tk Table 2 (a) 1

Table 2 (a) iZ/R LIC[E—RRT DT, 45 1R, 31l RLTCAS, ZHDK X X% 53.6+£29.9 pg/mé Tii Z DL\
WA ALY YERIE L. $7chh Table2(c) DT & ITER B DT h - 1o
SHEBINC & b Il & IASH & D7EN 4, 32, 50, 20 38 L O
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Fig. 2(a) Correlation between basal acid output
(BAO) and serum gastrin level.

4. BEZRECHFIMELX MY VEEERI W
(basal acid output, BAO 753 5TF[C maximal
acid output, MAO) [ZD(\T

BREXG G 83 Pl onTomiEH A+ Y vfiie BAO &

DOPtR%E Fig. 2 (@) 2R L7chs, b ORI B %
Wb - 72 (r=—0.081, p>0.10). F/o7 b 74 &
b vl X A MAO & BRIz T, Fig. 2(b)
e A 2 U AEEAEBIE A R 2 e (r=—0.290,

Fig. 2(b) Correlation between maximal acid output
(MAOQO) and serum gastrin level.

p>0.10). L2 UxGRNCmikd 2 &, ZEfEMEE Jcm Bt
22 GO ZIIAHE T AN HI B O [ % 5 Hshido
72 (r=—0.369, p<0.10).

5. MFARXFUYOBAEHICONT
g mMos MERVCITHMEH 2 > ) ¥ O H%
Table 3 17k L7chy, — R U TR SBEClLIE IR EE
I 0 LEWRANET RSN, TOEMUTAPNY X4
Aol X B BT — T ON I i B 1A 2 30 A & E VT X
7ol

Table 3 Circadian fluctuation of serum gastrin levels of various subjects
Serum gastrin levels (P3/ ml)

s " [Tso0am | 1200pm | 400 m | s00pm. | 000am | 400am | w00 am,
Normal control 7 | 85.0470.2 | 93.7+61.9 |101.3+69.0 | 94.0487.4 | 57.0+41.8 | 50.7+29.8 | 45.9+29.2
Gastric ulcer 360 | 87.0474.5 [123.4+131.1|210,2+300. 2 185. 7301, 1|175.3+401. 5| 83.9491.0 |132.34231.9
Duodenal ulcer 9 | 82.9+74.6 [125.3+107.1| 68.2443.2 | 68.7452.4 | 67.3%35.6 | 97.7467.0 | 85.8%61.2
Atrophic gastritis | 10 | 92.8490.6 [220.8+292.9]129. 1+136.0| 373. 4+690. 3| 158. 7298. 5| 289, 1+530. 1| 87.4+56.9
Gastric cancer 8 73.741.8 |131.6498.2 [116.1+72.7 |193.1£175.9| 99.1+69.3 [105.3+56.0 [111.0+58.9
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v— 2t Hhicabh, FE8MZAFE TIR—ELr vy
oy, DB BEC AT TR T35, - Ok
& i, FOZEDOIE L DT ERERC T 5
L.

HUECX Fig. 8(b) @ 2 & < JURAYAETI AR & W23,
FD e — 7 LR IEH R IRTEE AT ARz s
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WHIRESRTHE I S oMt TiEREERNT
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HWIHE DLW AR THE, —JiFE A LB E TS
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*  Each level of serum gastrin indicates per centage
against respective mean concentration during 24 hrs,

Fig. 3(a) Circadian fluctuation of blood gastrin
levels—on normal control.
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*  Each level of serum gastrin indicates per centage
against respective mean concentration during 24 hrs,

Fig. 3(b) Circadian fluctuation of blood gastrin
levels—on gastric ulcer.
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Fig. 3(c) Circadian fluctuation of blood gastrin
levels—on duodenal ulcer.
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Fig. 3(d) Circadian fluctuation of blood gastrin
levels—on gastric cancer.
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%  Each level of serum gastrin indicates per centage
against respective mean concentration during 24 hrs,

Fig. 3(e) Circadian fluctuation of blood gastrin

levels—on atrophic gastritis.
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Table 4 Incidence of three types of cir-

Auctuation of serum
gastrin levels

cadian

Subjects Type A B C Total
Normal control | 0 (07 | 7 (1000 | 0 (0 7
Gast.atr. | 3 (30) | 6 (600 | 1 (10 10
Ule vent. | 11 G0.5) | 14 (39 | 11 (0.5 3
Ule, duod. | 4 @ | 0 (o) | 5 (56 9
Carc.vent. | 1 (12.5/] 6 (75 | 1 (125 8
Total 19 33 18 70

# parentheses indicates percentage--

Table 5 Basal serum gastrin level, difference of gastrin levels between
maximum and minimum during 24 hr., and maximuum acid
output (MAO) of various subjects classifying A, B and C types
on circardian gastrin fluctuation

o | e | msn | Wmeten
yee A Gastrin (ami) | during 24 h. (pop) LA
Ulc, vent, H el 0~ & 8.8 +3.06
Ulc. duod, 40.0:11.5 0 ~ 20 20.845,9
A Gast. atr. S L1 0 ~ 3 4,1%6.4
Carc. vent. 50 5 0.14
Mean=S, D. 41.2+10,7 8.58.9
Normal Control 85.0+70. 2 15 — 217 17.945.7
Ulc. vent. 60.0+32. 5 07 — 88 9.2 +2.8
B Gast. atr. 125. 2+106. 4 63 —— 1050 7.245.4
Carc. vent. 69.2+43,9 33—~ 210 2.444.6
Mean=S, D. 84.9+28.8 9.246,5
Ulc. vent. 162. 6+150, 9 80 -~ 1710 14, 749.1
Ulc. duod. 116.0+89. 3 51 =~ 205 29.243.1
C Gast. atr. 8 2044 2.3
Carc. vent. 120 3 0
MeanS, D. 119,2+34,6 11.6%13.4
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Famlic. Blcohazsan s, ARS5+89, BALI2
+£6.5, C#M11.6+13.4 mEq/hr 2751, = b OFEHED
T EEDOEIRD b h - e,

M # = b Y AEDOLEF ORI O TLE, Fhasihy
REWBHME CHL ORICITE LV E R 1T AED LRI
D, WRINC oA HZ D E Table 5 D& Bl se3E
Fitk B ge iy, & BB LA RGIE BT,
b DOBIRETEE L DRSRAMSIR LIcA, SEFEEOR

DTV TR O LA BB+ Lix T feps - .
PEERES S B MAO 2 i35 &, + 15150

BED AR MAO 13 20.8+5.9 T 525, CHITiE 292 =
31 mEq/hr &5 < (p<0.05), B EEHTIT A, BRIV

P Y v HPEBNRT B W

ALIREE EE 1977

CHENIFhFh 8.81+3.06, 9.2+2.8, 14.7+9.1 mEq/hr %
RLT. LA TS 2 b ) v O HPZEDOK X
ZEMAO g a T vz 5. Lo LEmER %
RV TEAIHE O MAO ICHER A ZRDTh - 1o,

8. BREOAFIZRICHTIIMBEHFRIY VD

BRAZEE/NNY—I2D0T

Table 6 D& <&, BEFBOBROAICIES mIE 4 = b
) v DA BEESWMEE OO TRA L. ImiE S
2 b Y Y EDG L2 OFEEI I X ORI & oic e
e, BB WECsWTh BAO, MAO %l L T
BuERDIH - I

Table 6 Circadian serum gastrin fluctuations in patients with
gastric ulcer before and after treatment
Serum gastrin level
Case [Age Sex| i & g Type BAO | MAO
8:00 am, 12:00 pm, | 4:00 pm, 8:00 pm. 0:00 am, 4:00 am, 8:00 am. (mEqpp] (mEqup,
Bef. 115 82 180 135 135 125 ? B |0.03 10. 16
1 43 M,
Aft. 66 56 88 0 86 86 115 B | 0.07 9.9
2 5 M Bef| 0 110 104 135 86 75 70 B 0.80 8.4
[ae] 66 72 8 % 57 64 86 ¢ |12 |20
40 40 4 s 3.21 |24.01
3 B M Bef 40 40 40 40 A
Aft. 40 62 52 40 62 60 48 A |42 |1550
4 58 F Bef| 110 160 108 180 150 104 170 C 0 1.84
Aft. 86 135 260 210 125 104 105 B 0 0.27
Disease stages Fasting serum gastrin BAO | MAO
Mean £5. D. Bef. (active stage ) 52,0432.5 1.0+L 511, 149.3
Aft. (healed stage ) - 59.5445.7 1.442.0]9.446.5
L LohZiiEsy 2 ) v OHNER) 2 ~>, BX BB L 150~200% Dfffw Lz, LnhLEFD LD

CLDTFED b 2B & HAREDE LS, )
e B AR L7 1 6 (No. 2) XA e CRIA®R D,

BAO, MAO KT IE H M ofi i N Clad B atbhThic
ERRR L. RGBT MAO 235 L B2 -7 C
Mo 1 (] (No. 4) AT BRIA L BTL MAO XX
LI A a R, o206z BRI ARDE £ TE
{b& R & e - 7o, MAO 24.0 mEq/hr & 85 &% 7R
L7z A %() (No. 3) (XA#E 1 15.5 mEq/hr R4 L,

B o 14 (No. 1) CLXiGEII<IZ MAO 10.16 mEq/hr,

YR L 9.9 mEq/hr 275 U CHIC IE 5 ko> /3 hfig % i
L
9. AV UHBERMICKDIMFBFHRARIYU O
FEECDT

Table 7 DZ: L 4 vy o ) YIEDIMET 2 b ) v
VIR 30 43 7eu s L 46 iRic v — 2 1ET A A E R T
CoOH ALY Y EAOFEMEE FIEEIEE Otkd b EAR

BT LS LML L AB RS b TERL DT
IMEEE TR E B 2 b ) v EFRE OBRAEMR LI, T
DOFTIE BEOB RIX RS it o7 (1=0274, p>
0.05).

CDAPVATDOH RN Y Y EFREEBICHRS &,
B I 180.6 £ 78.4%, I8N U L 138.2 +
17.5% ERiZEDOFNEL, LTOMTITAEDOERI DS
nic (p<0.05). ZEMEEB L 2 PIORTH B2 73K 5P
Y% 1745+ 0.7% & < L7z

ZhEZZOMFEH A+ Y v OBEBHPICISRS 25 &,
Table 8 IZvT ¢ { BRIICEWTIIY — 210 £ T 5
R 38.0+ 4.8 4, CHIDFEE 34017 55T, %%
DEDH ALY YEHOEULTVREOT R € - s
CETH. LrhLmiErz ) YO EAREBREOFE Y
170.3 £66.3% = % L € C M DFh 1% F1 147.0=11.0%
T, HiZDHAL L AED - T (p<0.05).
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Table 7 Changes of serum gastrin level after insulin injection and
the type of circadian serum gastrin fluctuation
! Ips. Time (min.) after insulin injection ‘Lxr::”d ";”0
x| T MAO veen pea
Case Age | sex 1 oJwf[ao ][ [n]%][s]n [alal[a[n[a|n]| mimsalinn
NJ. al M| ouo B | 781 |13 | 1m0 | 104|125 105 | 120 | 150 | 120 | 122 |07 | 122 | 104 [ 140 | 115 [ 0 130.8
LL 38 M| v c | 2872 | 8| %0 106 | 102 | 158 | 105 132 | 108 | 128 | 104 | 132 | 108 | 100 | 130 158.1
K. 28 M| o B | 200 [16]122]| 126 120 |16 | 70 |10 [ms [ 138 138 | @D 1m0 |10 [ 122 | 165 114.0
MN. a3 o[ ouo B 18.22 | 132 160 [ 118 ] 86 [ 155 174 [198 | 195 180 (200)[ 174 [ 165 | 148 | 155 | 150 151.5
AK 2 M| uo. c 18.10 | 110 126 [ 105 | 120 | 104 | 148 | 136 | @D 140 | 122 114 | 122 | 112 | 128 | 110 136.4
K.H 2 M U.V. 8 20.21 108 66 | 54|56 | 75| 56 @) w0 s (w5 0| | 5|6l 101.9
5.K. 0 3 u.V. A | 111 | 60 220 | 250 | 190 | 140 | 175 | 190 | 240 (295 | 380 (@D 380 | 280 | 115 | 112 816.7
HT. 20 M u.v. B 12.36 6| 75 | 64 | 40 | 72 | 140|160 (@) 150 190 |17 [160 | %0 | 71 | 88 354.8
AT 51 Mmoo B g5 1180 | 190 | 174 | 160 | 192 | 190 228 | 200 295 (@0 | 168 | 280 | 295 | 200 | 20 2.2
T.K 6 M U.V. B 672 |94 |14 | 86 | 124 126 (124|122 148 105 |(@30)] 120 | 130 | 146 | 138 | 114 159.6
KM P 3 U V. B 5.4 |100 | 92 [ 114 [ 8 [0 (88 [136 (@) 126 136 | s | 122 | 115 | 118 | 104 154.0
5.K 6l M| uw c 558 {150 | 1o | 152 | 160 | 148 | 186 | 190 .l 100 170 (98 | 165 180 | 132 | 100 146.7
1K 52 Mo UV B a0l | [ g [as [ a5 [ [ [ 8 8| a0 (@ @] ]| s5] 4 175.0
T.H. 2 |Gt B 45 fus| o0 [10s 135 |10 (@] % [ % |8 | 15 | 2] 65 |48 |8 |65 | 173.9
Y.U. 6 M| G atr. B 412 |10 [ 18 | 12 [ 1m0 [ 192 [ 280 [6®) [210 | 305 260 [260 |20 [ 230 [ 150 | 166.7
(O : peakvalueof gastrin level
Table 8 Changes of serum gastrin level after insulin injection
on A, B and C types of circadian gastrin fluctuation
i No. of | Serum gastrin level (pg/ml) Increased ratio Timea?(imt‘:?l;i
ype S 3 X atm
cases | Before insulin (B) [Maxmum(Miafterins]  (WVBX100) (mun.)
A 1 60 490 817 44
B 12 110,9+43.3 184.3+93.2 170. 3466. 3 38.0+4.8
c 3 115.3432.3 168, 7+45.0 147,0+11.0 34,0£1.7

Table 9 Comparison of the increased ratios of
serum gastrin after injection
dividing the subjects with MAO below
8 mEq/hr and over 18 mEq/hr

insulin

| ncreased ratio Statisticai
M A O NO. after insulin (%) differences
below 8mEq/h 7 1919+ 77.4
p{. 05
over 18mEg/h 6 131.4£24.0

CRLEDTENSLTHE, AV YL ) v T A I
WA A Y ED EFHE, BEOKA CH L h LR
FT50, TOLERV I LAEEVZS.

ChEAHBOWHE» S RB E, #RAP Y)Y EREE
MAO & ozt Table 9 ® =& < MAO 18 mEq/hr Ll
FOPECIE A AN Y v kR ROF T 131.4+£24.0% TH
%7, MAO 8 mEq/hr LU F ORECIE5E 191.9+74.4% %
kL, MAO D{EWEETOH 2+ Y v EARDOFNHL D
st (p<0.05). DEHAY Y2 ) YHIFIC X AT
WA AN Y o ERRISCE, RAcLicbans Bk

SR NC X BINHIE O BR MR TERLDEEZD
nas.

10. MEFHFZX MY VOEHICEZAEZRIY VEIEKU

BRREAREORECDONT

X X HE IR AT S O 4 (Table 2 14
W) TR LT, ThER 24 Rl B ORI CRRELRTIC
n-Butylscopolamine, 40 mg ¥5 & 0% Diazepam, 10 mg ®
FalkR9H i a fn #8251 C, BRlomiln = Y v {HD
HINCHT BRI

BEZCER EA 2 b Y ¥ A 15 430k 4 3] 30 E o 28
Bz, Table 10(a), (b) ® = & & n-Butylscopolamine
L1735\ TR 38.2 £ 24.4 pg/mé, Diazepam £ 5-#

BT 662338 pg/ml & 5 L fo. Thb DX
BT XM IR LIV O R 2 N Y YT A 536 =

29.9 pg/mé TH h, FORBUILET B L BEOFELE

DN -7 O LIFRHEMRC 3BT 2 F Y v E
WE L7k S L L CL A T Table 10(b) 0 & <

n-Butylscopolamine £ 5 [Hr D72 B 15 57.6 + 48.3 pg/
mé THh 5Dk L T Diazepam ¥ 5 o 511 772+
46.4 pg/ml Z LT,
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Table 10(a)

FY v HRNEBCET S5

Effects of medicines on serum gastrin level
determined at 15 min. intervals

FLBREEEE 1977

D MG A 2 b Y v i
LA AR R ORI O

JFE|

L8 70hs» 7.

B2 15
o7

BLEZ I E WL B,
ThHBHZ EE, PIE

[l & Eh D FEAE X B IEE & DR TEA 731

ZiEhG

Hii 10

Subjects treated with Sanvpstin 4 pgf ol |
T00am| 7:15 7:30 745 | Dierence BeIWeeN [ yeans s, D.
n-Butylscopolamine;
L T.K 54 52 45 45 9 49.04.7
2. MU 150 100 140 152 52 135.5+24.2
3.TM 220 210 230 280 70 235,0431.1
4. Y. A 250 210 220 230 40 227.5411.1
5 N. 1. 170 180 190 130 20 168. 8423, 9
MeanxS. D. 38.2424.4
Diazepam
L TK 52 80 88 70 36 72.5415.5
2. M. U 105 210 190 120 105 156.3451. 5
3. T.M 330 260 230 260 100 225.0490.4
4. Y. A 320 300 280 330 50 307.5422.2
5 NI 190 190 150 160 40 172,5+20. 6
Mean+S. D.. 66.2+33, 8
Table 10(b) Effects of medicines on serum gastrin level
determined at one hour intervals
. . Serum gastrin (pg/ ml ).
Subjects treated with T0am] 500 am Sp— mﬂe %ﬁ}!‘ee“ r———
n-Butylscopolamine:|
. TK 54 51 51 3 52.041.7
2. M. U 150 160 165 15 158.347.6
3. T.M 220 280 170 110 223,3%55,1
4. Y. A 250 310 210 100 256. 1£50, 3
5 N, I 170 135 110 60 138, 3430. 1
Mean#S. D. 57.6+48,3
Diazepam :
L Tk 52 68 58 16 59.348.1
2. M. U 105 180 230 125 171.7462.9
3T M 330 330 450 120 370.0+69. 3
4. Y. A 320 270 210 50 286, 7128.9
5 N L 190 170 115 75 158.3+38.8
VN\ean+S D. 77.2+46.4
WIFRIZL T Sh B AT OEMESIDI & bR 1. 422U VRMICKBmMEFEAR Y VYO LR RIE

EXHFHMAY VAR ITBEHTEARE DR E
[EDT

BB 3 HHOMRAZ B\ TA v v 2 ) ¥ BRI
/
7.

Z#hFh n-Butylscopolamine, 40 mg 3 X OY
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Table 11 Effects of medical treatments on the increse serum
gastrin after insulin injection
- o sox| MAO Ins., Time(min. ) after insulin injection Incresed ratio
d X
%S| meq) | Foefore | 0 | 15 | 30 | 35 | 40 | 4 | e | gieen max and
A| 180 220 220 280 150 160 155.5
ul. |63 M| 87 o 1
B.| 115 160 155 225 230 250 180 200 217.4
Al 110 120 88 210 140 125 165 86 190.9
TK |30 M| 12.8
B.| 56 43 100 66 60 64 76 74 178.6
Al 165 170 155 39 380 320 290 290 236.4
F.K |62 M| 10.6
B.| 115 88 115 240 170 110 140 16 208.7
vm |5 el ss Al 29 330 430 370 560 740 1150 | 1000 396.6
B.[ 230 370 200 230 500 420 580 540 252.2
Al 210 230 290 340 470 470 620 4% 229.6
TM |65 F| 44
B.| 135 105 115 115 105 115 145 145 107.4
A, 241,8192, 4
Mean £ S. D.
B, 192, 9454, 5

A: n-Butylscopolamine medicated B:

Table 12 Changes of serum gastrin level and
ulcer indices (Shay) of rats kept
under restrained condition in the
cold (4°C)

Cold-restrained
time (min.) 0 2 30 e
. 59,2+12.8 75.3+18.8 102.0+49. 2 81.8+34.3
Serum gastrin ’
= - e =
(pg/ml) (N=10) (N =10) (N=10) N=10)
0 0.1040. 1 3.0842.2 6.96%5.4
Ulcer index (N=10) (N=10) (N=10) N=10)

Diazepam, 10 mg Zi#:L C, FiHBOMIEH z b Y v
s a 8 a2 M. Tablell 02,4 v va)
VXD MR A Y ¥ EA¥ L n-Butylscopolamine
P25 RIZ1T 241.8 £ 92.4%, Diazepam #y5Hpi2 1% 192.9+
54.5% T, HEOREDFNH 2+ Y v ERKDO LT
DA RLIE. A Y VY2 ) VR L RTESTHEED
IhBH ALY v ERCE, b Tk b RS
ORI a ) Y ER X 0 LIHIIEI R E G E D A
nBHH, XA E G TR T o ERRIP
¥)2131+83.6% CTHHH 5 (Table 7), oIt T
NELAAEEELE L BT TiiE. Fr2 b U 5
WA B DR, 7o b RAMRTEE O FEEE % D
PRBRER) SEA DB D\ T AR E B A 4L 7 il
A E.

Tz

Diazepam medicated

B. M ER

1. Sy MIHIFEIESWER bL XEBEEMH

HRXPUYOEFHCDODNT

IMEA 2 b Y Vv S NRE—EC L B RRCEH & 1F
RS LSS v F WA, ORIk Table 12 ©
&< 592+128 pg/mé w1 ZHERIES TR T
B &, WHSHEEOMES 2 Y 1% 75.3+18.8, 30 45
£ 102.0£49.2, ¥ X 0860 4 Iif 81.8+34.3 pg/m¥ % /< L

=l

100 f

Serum gastrin (pg/ml )
3

>
3
=
2 5
©
b=
0 | o O
0 ] 30 60 min.

Fig. 4 Changes of serum gastrin levels and ulcer
indicies in rats under restrained condition
in the cold (4°C).
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7o Tl bIG K 30 5 B TR ST iE A & b
)y O_ERBLBR, 604 BTk TIECoE T35 i
MEAB T

B DOIFONRE B OB LR R TE b T &
Table 12 $5 X 0% Fig. 4 @2 & <, 5 455l 0.10 =0.10,
30 3 it 3.08 +2.24, 60 S fHRY: 6.96 = 5.39 & FEMFINT
Z ORI b T

(298.4)

150 &

O

s
8
.

-

Sy

Serum gastrin ( pg/ml )

Ulcer index

0 5 30 60 min,

Fig. 5(a) Changes of serum gastrin levels and
ulcer indicies under the same condition in
Fig. 4-in rats treated with Sulpiride.

150 |
=100 8
: L
>
4
- 6
=
g
N F
3 >
Fd S
& g
2 g
=
0 0

0 5 30 60 min.
Fig. 5(b) Changes of serum gastrin levels and
ulcer indicies under the same condition in
Fig. 4-in rats treated with Diazepam.

Alcian-blue 75O PAS 4t Az X 5K 54 2 850D
JATEE A BB TR D &, s 5 45 B DA b4
D PAS BB S, [FFFC Alcian-blue A%y 4
a L IRE D B IRERC I T, T b DZLILmH
TR, 60 HTHC B VLTI EDOWThE L BT
ERTE I - T

200

15

w0 1s
£
- 6
= 5&
'r:u.',50' 4;’<
5 e
A 2 3
=
0 0

0 5 30 60 min.

Fig. 5(c) Changes of serum gastrin levels and
ulcer indicies under the same condition in
Fig. 4-in rats treated with n-Butylscopola-
mine.

DIOO R 18

- 6

€

=2

[=%

5%

c

3 %

& 2 B

= £

2 o

S k=)

wv o
0 0

0 5 30 60 min.
Fig. 5(d) Changes of serum gastrin levels and
ulcer indicies under the same condition in

Fig. 4-in rats treated with Basic alminium
sucrose sulfate.
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e

Serum gastrin ( pg/ml )
3

~nN
Ulcer index

0 5 30

60 min.

Fig. 5(e) Changes of serum gastrin levels and
ulcer indicies under the same condition in
Fig. 4-in rats treated with Urogastrone.

2. 2, 30EYBRELCKDIEEICONT

P& =Gt o WicERBIE s L3218, b 1L
DFYNT X BHLE 2 G L T OpBEILE L. 37
B Fig. 5(a)~(e) i3 2 & Mgy = + Y v EOZE Ehc
DT, Diazepam, n-Butylscopolamine 3 X OF Basic
alminium sucrose sulfate £ 5 ffIu 34 ASIEF XHE
Toxhbizd A EXERARE T, Urogastrone #25-
FHE Z O RBEA 2 ) E L BREE 0 130 »
TSR B O 7 2 1Y) v RIS S .

Zhk BRI ZE DS DN TR D &, W30 3 HED
Wiy Diazepam i 0.56 = 0.58, n-Butylscopolamine
T 0.56 £0.35 ¥ X ¥ Urogastrone #f 0.72+0.65 7~ L,
SHERED 3.08 = 2.24 1235 L W Thoffic ks W TL A
BOM FamLic (p<0.05). 2% h Zh bR FITUL AR
SE T USRI KT B o Te S A il &
D Sulpiride #fi% 1.32+2.32, Basic alminium sucrose
sulfate FfE 1.28 £ 1.70 A 753L, HHCECHRROE T
EARHHN DA E E O =g EC N % Jk 35 B Ts
o 1.

BRI 0D & 2 S5 HE YL (0 00 L C L BRI A b D
i —H T a8 E bR

HWERLBUICER

A AN Y v O - GRORIOW DI ELE v '
VB A B AT R SRR o e e, ALK
NAFAERE TR £ D TOFERET), BRIKIIIFE G FE2~10)
AT T AA, O v < v iid 2 LRI
LD HITFHREND, 4 HICRWTL itk Rk REHA

T4 - &fE—IiEH A+ Y v AABENCE T 2 % 49

SECHR LTS, ELWEH A2 Y v G TN S o
SNBEFETE « ORF2EE5T 505, {Lokr e
“h bbb feed-back BERHHz iz o haHEA(LL TH
BT EFTER. HILERCHTrEFrveY L)
R LB L €, FHEORMOEMCL > TH 2 Y
Y UNEERE TR Uiy 5, F RRiEl O IE
YEE), MGEMREH, X5 T ORI L -
THHBINDY. LIch » TE BT 54 x%
25 &, EHEOCULBEWRIBC ST S ilukh s = + U v
BEx i A B ic- T, 2 0 ICRzeEr oz
BOTINER#RD ELELTL, EOREORPAPNCENT
DB ST TENTDh, Thr WHT T 50 Bn
H5.

Z B WTIER, AR h Ziuc 2w TRae)g
W DLHRIE CORNFRN DAL & H 5L, HE5 k&
C3MERML TEREFNRDOH 2 b Y vAlix i L. D
FE, BE OB DO T OSBRI B\ Tl o st
ZR B TLHEEDOERIIRD b - T

L2 LESEE R D THIR T2 U IE T B3
W EhBEE, BEZTOLOOME R ET 58 EIC
XEIED ZEZ DT OB PLIEE 5. AENER A
3 [HDZENTZNDOR DM DT DTS5 & I
WERE, AR LA RT3, 3 BIOWE DO ZE ORI
HEOERN RSO, LBtk & ito o & it
HH ALY Vb S OEO il THEERC Z D 2520 K
Ehole. LnLIhbDBEEHTAHNME a2 HLE 10
pe/mé{iETH v, AL ARNE L LD L o0 FEE
B ONC I ZE RS TR XSGR B A 5 il I Yo B iz
Y%, Licals THEEE Lol #ie LTtz o radio-
immunoassay 1Z & » CTIGFH 2 b Y v 2HET 5551
X, COREOEMTEHL TLEL Izl DL
2bhb.

Z DR L TIE L7 P22 R o ik 47 2 b ) > filide
5 &, Ko h g ciefish o Gilosiic—%
T5. L LGEt e ICHEGOMEY koAl s £
OREEH 5T T, S & RIBFEOIEH HERE - Zftky
SRt E ORIF LB L Ien, B REDFORL s Gt
TURIEFAEREL O L i # 2 b ) v ds<, BLE0F
B UL R O E S L 0 L iy = b Y i
V. &5 L7 B B ORG T 5 1 §E gD
L& DB 5 2hvbhE B L, LD & DICILA Hhs
DERE LOBRE V2508 Lian

Wl NaBoicE @S oasd 2L LT, SbicE
555, 315 5B T OV 1 R COH = b U DO LF) A
i Lrc. ZOf5H 5 It i35 & 15 S5 To
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MEFREIE ST KE VAR R /KL, 16 4RSI
DUWTHE 1RO T A 3700, O ERE
DT BB NTeh - Te.

COZ LI5S EETDS S OEBE LA AT
i, AEEONERER D THE L IULT ORI DL D
BEZHETES LV EH, Thll Lo h»
T, \WhW 2 EIRETOmp S 2 b ) VxRS
B AR NIC O NEAEL RS & L2 EE LR
T BIsus. FOMCIZRB TN, H25Widd e
i 2« D G il ETHTHAO L, T A
)y EDLOONBBRELBG T L E2zBRA. Y
BRI S W AN D Y X a7 E & O S BdED
2 DT, HERINGEE DRIGRA T L.

ANV VIR 73 WM T & 7R 3 2R B 4B D B il i 7
A MY ver vk OB R 5 2R Ich, Wb
THOK G ONT L, Fo4Ri2 M L ToMET
BWTh, FRIZEENOMmp s 2 b ) v HE G ERWEE
ORWCIIMBIEZ R T2 L TERA -7 Lihis T
AN G O 7 = b Y v EOEHELE PR B A R
OEFFPIECBEME L CGHU X 5 EFhul, Loy ~uv
ORI PELETLLIXLbAHA, EHIEHAZLY
YRR EOHER R L THWMRIED LTk R b
ZELMETHASS.

ECATHAL ) YOHWY X4, b LIZLOEFHT
BT 2 MR DNTTH B, IEFHBIHIIET 1B &%
AT —E Licifirh v < v FE2RL, BigEo
—ihC b Z AT BIEER AL N BN, T OfLORERIR
SRETIE—RT HNEEINIT L Skl s. T
T TIRGEEETIE, BEE BT A 2 MY v {HD LR
RIS ASL N B —, 24 Bfil& @ L ORIy ~ iz
IR T 20 AR5, FfEikE 2T & RN Z OB
T AU EEFO VI BIRHB R, BETIEIAN L0
e B35 fila iR T

DFE N IEWREORT 2 — VI KA P EE4 /R T1E
g~ EWERB L DTHBH, T DMDRIIRRERT
BWTREHRSAER AN T—EBmEZ b2 5 T LA
T&ETe\. Lo LABRAC I35 & Rrs S8 Criimts
SEDOMIIHIC € — 7 AHBILS G C & &, [ E AR D
Dz &, MBI D 5 — v L b BB,
C ORI ML s T E W TH h, F
fi e B KOS VTR L DEBP R EDE FIZ R TE VL
B, LonLEnb OFEMEARRINOER T2 2 L3 T
HLLDOT, —IEHREHOKRE X (—EREFlEL
To24W I R AfiEN 2 b U VEOHMETAE) X -
TZhaFR T L.

FLEEE FE 1977

Tiebb, FIEHEOFEE %R D T O (A2 iz
HE— s OHBTHHEEC L > TCohay L. 3T
DUEEZ OFIHA (£10) THDB LD, D F HZRHD
meHTHi il AR, & R5E D> B 1 ERT 2 OfE
Haxliz s~ 7R TL0% BR, Tov— 752 EL,
bt THBT AL D, 2% hAFHOE L fila CHl
hiic.

FERMNTITIEF SRR 02 BT, Sis, Bt
PRI RCTEVHET BREARL. Ui LSS
BT ANER) 2 - NEbEBLTA, Bl
CHRlzhZTh»iBobh, BiEs: - BEiRcd BRI
AR IO CEERT ARSI, +TIRBEERE T D
TIEZDEA L CO2RESMNAEMINERZIh, 4
Bl BRI R S hicd - 7.

HAE Y YDOHNEIHCOWLTIE, XX LHENLL R
) LIy, 2o m B0 B g5 L Ol X
DWINE L OBIRCIER L, S BICRIC 2 045 Thic
DWTORTF AR T2 LEEIEM L. 0% Ket-
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