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A Study on Fasting Serum Gastrin level in Normal Subjects and Various

Gastric Diseases by Radioimmunoassay

Yong Duck Lee, M.D,, Heon Sil Lee, M,D,, Seung Uk Park, M.D,,
Sung Hwi Park, M.D,, Chong Suk Lee, M.D. and Hak Choong Lee, M.D,

The Endocrine Division, Dept, of Nuclear Medicine and Dept, of Internal Medicine,
National Medical Center, Seoul, Korea

The fasting serum gastrin levels were measured by radioimmunoassay in 32 normal healthy

subjects without recognized gastrointestinal symptoms and 90 patients with various gastric

diseases, who were visited or admitted to National Medical Center from February to June,

1981.
The following results were obtained;

1) The fasting mean serum gastrin level in normal subjects was 55.9--26.3 pg/ml, and

there was no difference between male and female,
2) The gastrin levels in gastric and duodenal ulcer were 85.01-28.4 and 76.0-1:43.0 pg/ml

respectively, and it's values were elevated as compared with normal subjects, In gastric

ulcer, the gastrin level was elevated than that of duodenal ulcer, but no significant difference

in each other,

3) The gastrin level in stomach cancer was 89, 5+42. 2 pg/ml, and it’s values were markedly

elevated as compared with values in normal subjects.

4) The gastrin level in gastritis was 73.4337.4pg/ml, and it’s values were elevated as

compared with values in normal subjects,

5) The gastrin level in post-gastrectomy state was 50,3-+16.3 pg/ml, and it's values were

slightly decreased as compared with values in normal subjects,
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I gastrino] JIESR ] ERel FIAR LIg, gastrin
o] ARy Beee] 25 Mg wWel 48 B
BB A o HzEe] ¥EE FHERY FR 4
o= FHE 9

gastrin 8] {El-& Tracy®%&S] Pzl o&d B
U, pepsin W B -+THRBE SW R, B b
159 Eapiksl SRS B, BEY ki 2 nETR
PEF &l dobx 849, o] o 7ba WES AL B
o Bl feEFsle BESWE REANE ¥
ol £ HHEBAAY M gastrin fliel BRI =
i g, —EReE Midh gastrin JBEES B
oW 2 BRBE Aol dl = MHRMET 22, m
i gastrin JBEC] AL FES vAe EHE HE
82 e 3, KEEE Midk gastrin BEE B S
REE Veh= g, HB5WY BES @ksle 88
BB Al IufF gastrin fHe] FE-e BED BFE7T
Kbz s e,

v obd FEES FTIRBEEN A S e gas-
trin fH (ZZHERF BEX M gastrin fii) o] slolde %
Prgesebel 2 el h29, o] &9 R & gastrin
o] Aeks] EEF REIE X} kvl

EEEL £ BIEBAAL MmiF gastrin fHe] B
S BaEsho) &) EFA 30519 £ SRR 26, B
122008 Bgo = =fER M gastrin fH RIS 4
LEREZESL oFg# ool s nlolv).

HR ¥ FHE

nHE R

1981 24 Y6 647HA], BERA U BET RAGE
WHEBER) 261el Kbt ARG Xk =X Aksign
BEp B1HE XK B Y SABERE & 4
e sl w2 BEE 1361, +iEBEE s,
B s, B4 34f, B BEBEZILo= Fyk
Mg-e wb-2 BE SH %% BEHE 90/, M 122ME %
o= ARV (E-1). ERBERE BT UM, &T
18Il em, £4&2 THEEHL 388, dmx, 28
T2 3689 Tl (F-2).

2) BB®AEE
FRE BHEES BE MO & B4y B% EA
R 9~ 10R7HR) BAA A R MW S5ccE N
S, ol B MWAA MWE HHse S mEg
FET 20°C &) At Ao, Bm RYE m

Table 1. Case distribution of normal and various
gastric diseases.

. No, of patients Total (%)

Diseases
Male Female

Normal 14 18 32(26.2)
Gastric ulcer 7 13(10.7)
Duodenal ulcer 26 30(24. 6)
Stomach cancer 5 8( 7.5)
Gastritis 14 20 34(27.9)
Post-gastrectomy

state 4 1 5(4.1)
Total 70 52 122(100)

Table 2. Age and Sex distribution in normal

subjects.
Sex
AN Male Female Total (%)

Age

20~29 3 5 8(25)

30~39 4 7. 11(34.4)

40~49 3 5 8(25)

50~59 4 1 5(15.6)

Total 14 18 32(100)

Mean 38.4 34.7 36.3(yrs.)
e 2~8°ColA AAs] EifEA7 3, Cambridge

Nuclear Pharmaceutical Cooperation #{3#¢] radioi-
mmunoassay kit Z F|fHsle] double antibody test
E M gastrin fAE PEskA o}

# S

1) EEHBHC ®iER MiiF gastrin i

EFHEE & 32019 BN 95 MmiF gastrin{d
£ 55.9126.3pg/mle] g, HBFE& 55 3pg/mlelgl
o5, TE 56.4pg/ml 24 o] {HY BLM FET
ERE Qd3, & T HERGRE $9drEE-3).

2) BEE Y +kB#EEo TIER miF gast-
rin &

BwEsd +EBREY =EFR 5 N gastrin
= &% 85.02-28.4 pg/ml, 76.043.0 pg/mlo] gl
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Table 3. Mean serum gastrin level in normal subjects.

Sex Male Fmale Total
Age N No., mean+8.D * No. mean-+S,D.* ) No mean—+S.D. *
20~29 3 57.7426.2 5 64.0£17.0 8 61.6:121.2
30~39 4 51.0+21.1 7 50.41+38.0 11 50.6132.9
40~49 3 £9.371 8.5 5 54.8124.3 8 56.5120.0
50~Z9 4 54.8126.3 1 68.0+0 5 57.41-25.0
Total 14 55,3422.3 18 56.41+29.0 32 55. 9126, 3

*mean+S.D, (pg/ml)

Table 4. Mean serum gastrin level in patients
with gastric ulcer.

mean-+3S.D, (pg/ml)

Table 7. Mean serum gastrin level in patients
with stomach cancer.

Sex No. Sex No, mean+S,D, (pg/ml)
Male 7 77.9410.1 Male 5 72.4427.7
Female 6 92.3+40.5 Female 3 99.0+42.9
Total 13 85.0+28.4 Total 8 89.5-+42.2
Table 5. Mean serum gastrin level in patients ((5057?;1} (0.025 p(IO 005
g/mid <0. ~
with duodenal ulcer. pg/mi P
Sex No., Mean+S.D. (pg/ml)
i
Male 26 80.81+44.2
Female 4 45.0127.7 1801 |
Total 30 76.0+43.0 1
° i
Table 6. Mean serum gastrin level in patients 140¢ |
with peptic ulcer, ® :
j
Peptic ulcer No, mean—+S.D. (pg/ml) |
oG- @ .
Gastric ulcer 13 85.01-28.4 100 ° LI
: ) L4 @ ° ®
Duodenal ulcer 30 76.07:43.0 ® e e e @
5 & © o
) L] H
) ao @ @ co e |
3 [ ] H
I (FE-4,5), BEBAA FIEBEER A o B a0 2. e 280 |
»-—?9—"— H
e waxa, T ESAld AED ERE ddo 0 ® R
F oo ® @ ° |
(p>0.1). ® zb ® | ? ° @ i
~ e 5 @ i . :
) EREEEL §ifs ¥ toEBRBIAL 20r "z ‘ L
LR MF gastrin fE g n=®3’: i n=13 . n=30
. Yrarr: ] fatel
H s +TiRBREe SR T miF eastrin Normal  Gastric  Duodera
fie ERHERIA 2o FFT Binh A ®e< Fig 1. Comparison of serum gastrin level between
0.025 2 p<0.005) (EFE-1). normal subjects and peptic ulcer,
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Table 8. Mean serum gastrin level in patients
with gastritis.

Sex No.  mean+S.D, (pg/ml)
Male 14 67.1227.3
Female 20 77.91+37.4
Total 34 73.4+37.4

Table 9. Mean serum gastrin level in normal
subjects and various gastric diseases.

No, mean+S.D, (pg/ml)

Normal 32 55.9126. 3
Gastric ulcer 13 85.01:28.4
Duodenal ulcer 30 76.01:43.0
Stomach cancer 8 89.51+42.2
Gastritis 34 73.4137.4
P‘ost-gastrect,omy state 5 50.3+16.3
Total 122 (=)

4) BREOIAM Ol LR i gastrin {Ho} EHHEB
B4 BRmolA | ZEERE mF gastrin {8 Hoix

B4 =ER T miF gastrin i 89, 5
42.2pg/ml A (%K-7), FHEEABE 55 9+26. 3 pg/ml
2o} A3 EWinEe] ggon (p<0.1), FEE 85,0

+28.4pg/ml ol BRI ER Y99 (>0.1) (B
%*-2).

5 B% U BUMHE e sEuMe s o
;& gastrin {&

B0 ZIRRF 745 MFF gastrin fli 73.4+37. 4 pg
/mlel g3 (%-8), BYBME e BEAAY =
B ¥ M gastrin i 50.3+16.3pg/ml o 24
EFHIBE 55.9426.3pg/ml Br} oF7} €T} 9l
t}(3&-9).

6) ERHERE U &E FHBNM ZHEE nF
gastrin {§ i

BEE, +THRBRE, BE ¥ BRAAY e
M gastrin e EFHERNA 2o} @inslel 9lgl
25, BYRHESE $-& BXAAE di FdEe 9
siet (E#-3).

Gastrin | [
{pg/ml) p<0.025 p<(O.l
1801
© L
1401
* *
{O0F °« .,
e o | & * |77~~~
: L . ]
[ ] L4 Y -
o e 20 .
60’__:__:_;_ Y . °
Y [ ] [ ]
@ [ .
.« o
® g0
20r H
n=32 | n=13 | n=8
Normal Gastric Stomach
ulcer .

Fig. 2. Comparison of serum gastrin level among
normal subjects, gastric ulcer and stomach

capcer.
Gastrin{pg/ml)
140
o9 | .
T\ ‘ LT
i ol | { \’
&0t | i : | |
mai } f Lo 1 1
I i - i
| I |
= S o

Normat  Gastric Duodenal Stomach Gastriiis Post-
ulcer ulcer CA.

Fig. 8. Comparison of serum gastrin level among
the normal subjects and various gastric
diseases,

z 7

BRED B A 4 ESE BE S2E4 gastrin
£t vz FBE T2E whasbA & peptideff &2
Zolnl, Gregory %& gastrin 8] A{LEH WEE 5
3te] gastrin & gastrin [ 3 gastrin[ 2 Jrged,
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Table 10. Comparison of fasting serum gastrin level among other studies.
Studies mean serum gastrin(mean+S,D,, pg/ml)
N

Diseases % % Exs) ';El'/) @19) QZO)
Normal 55.9126.3 88.8::16.16 96.93-40. 1 92.11+28.9 96.9140.1
Gastric ulcer 83.0 122.5 83.9 109.6 95.0
Duodenal ulcer 76.0 102. 8 75.2 96.0 88.3
Stomach cancer 89.5 (-) 214.8 (=) 206.3
Gastritis 73.4 (—) 83.7 () 104.0

gastrin [ -& gastrin [ el 4], tryosyl sulfate ester
group °o] ¢l Ao]3, gastrin [ & heptadecapeptide
amide &S Motz SR H L.

Gastrin o] #&8d 234 Bersonzl Yalow &0
mini gastrin(G-14), little gastrin(G-17), big gas-
trin (G-34) 3} big-big gastrin(G-68) &40 2 E443}
913, Rehfield &7.& gastrin €& Component [, Com-
ponent [, Component§ % ComponentlV 2 43-%i5l
Component [ -& big gastrin 5} big-big gastrin &]
[E&ifBel 22, 0+ big gastrin, I & heptadecapeptide,
V&= mini gastrine] FES iz ks o).

BifE7kA) BES 1 Y+ gastrin ] AR B X
= BEESW 2, B4 B BENI EHH HE,
A BER RES 8 R Solx, 199 Mo
% Tracy %2 Wl {ksld pepsin® 4% o -+
TiREWe s RE, DBl BRI EE# g
E%e] gtz 4}

LLE FU#t gastrin o] a8 & 13 REpoln
G Al #EES A B FESWEEel ). gastrin
9 BERMSWES B9 BN Rl SBmE S
A7 e Aalwl, o) gastrino] FRS) Z78 (recep-
tor) o} #5A3Sle] adenyl cyclase 2 #Fth{bAlA cyclic
AMP &pi& RiEsty, e BERY Fike) 34
protein kinaseo] B{LE dozlo vy dejutrtm 3t
The, gh 4 gastrin o A8 BEAWES A2 2T,
fitsh little gastrin (G-17) & big gastrin (G-34) 2.0} #
65 BEESW FIERIERC) e, gastrin] = hist-
amine ¥ o} £ 50065 gsieln 2l

B KA BRASI B#E-S cholinergic vagal
stimulation 3} gastrin¢] 2 fgHsle, BR pH A
3.0 BITe)® gastrin @7t #igks vla ghejeD,

Gastrin & BRI KB G-l S,
o Milge MR = iR (neural crest) AR

APUD(Amine Precursor Uptake and Decarboxy-
lation) Mfe) A Folxm, F2 FRIESR M 1/33
+ Il S ek

gastrin o] G, 7% 2 Pkt B, M,
A ol FelAvha e,

BAEES MM 9l gastrin & 00% Llke] little
gastrin(G-17) 9] HRABZ M=l o=, 2 $8
Ble 3~850) 222, A8 FUWE #AYH BN &Y
2 48 (gastric phase) ¥ 548 (intestinal phase) ol 4]
delvte Aol HeEel =

B MiF gastrin {Hol B o= FEKES WEM
BE 4R, Fol Ml =ek o] fER d4
wmEE A2 WES 2 1 EE Fi B
ol wel FHhe] HHEs Yl AR FRSWS EHE
Ao AL FWERS gastrin FWE Mgz,
G-filifgtel el =el dolviebe Fe] d=zh®, &
] B d8 ZHEE 29 HUY MES gt
T K BT R A+ 4l Wil o gas-
trin fidll & 2Re gt A2 Velged, ol #
Fe¥ge FHgael 36RE wlad JL& BE HEpo
2 Abgkrl o Folet sl

BT R BB S8 ik BRAAL, T8t
BEERA HRE §hel dx EBEE (achlorhydria)
ol BEfHNE (parietal cell)oll ¥i3t Sk} Btk ARE
M FE B FEERY AREBY BiRel E¥e
2, G-fEfaEEe] Einslel glol, EBE M gastrin {H
EHE Belx gleon, @1 B XS BRI B
Mol #3 Gt Bkl BE 184 FHiEd Fao
BRMERIAE B4 FRE 2ol G-HEEE R
el glow, HEE MiF gastrin He ERME Aol
Aetx FEEE e, e FEEA delAY EpE
i gastrin fES 453 24, K P2 83.7pg/ml, £2°
< 104.0pg/ml 2 o] Fo] W3t EHES} Kz vl

Mgl

L,
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el gidstdod, A XS0 BN AL EE m
% gastrin(fERF MiiF gastrin){E-} 73.4+37.4pg/
ml 24 EHYEH(55.9126.3 pg/ml) B} ozl L3
T RRE Ao HEteEm EEs 9o (E-10).

Bl 2 T RBEEAAE FEEY SR m
5 gastrin fiE &% 85.01-28.4pg/ml, 76.0+43.0
pg/ml o2 X EHHER(55 9126.3pg/ml)o] Kb
o #Bhsel dod, Figgel Bl +EBE
Fack gz Bnd ALR Jeldm, &9 gios
2] gl {k3d, BEBAA &% 109.6 pg/ml, 122,
spg/ml goo - ZiHBEZAA &% 102.8pg/m],
96.0pg/ml e 24, Ep MiF gastrin fis o] & &K
o) EEHEE ERc B SRS 2ga, 4%
< %% 95.0pg/ml, 88.3pg/ml e 24 EHEE A
olglolm, K'MEL &4 83.9pg/ml, 75.2pg/ml =
IEFEER 3] #ikagde. kst o] ks
BEEIA e T2RBES R X8 nE gastrin &
7F sl et
&%, W R AEEE HRAA: ELl
ER=CE R

BEEY BHdAL BBAIWT B AV FEY
o]m 2 feedback mechanismol] {kste] EHEE miE
gastrin fix 28] Bz 9, 53 FigHel
BRIES Fol & BBl SMOoWIT Ems
W Foll K MiF gastrin e EFHEE A QA R
tha Fep2® Walsh?, Borg®? ¥ Korman?»%¢]

WRANAE BEBY 58 KeE miF gastrino] Fn

grbm shgl o], ol HRIEEMm (EEbES k3 A
o= vk skgdch

IS B A S AP M gastrin (B o2 B

ZERE R A EEAS HEstd Ao ZES Qo
a sy, BRI #BEEIA S 43 Emsle v
= &0 Be FEERESA ddA4 EBSWst
wins o] Y= %—TL%}JL E® M gastrin {E}
ERAsL [LBstd ] ZR7 glvbe A& gastrin 4
WA %3 feedback mechamsm °1] Rl d&& B
skl gL eb®, o] feedback mechanism ¢ R
< Walsh 3274 &3t +ZHBERES Hlde &
pHel B3t BERS W gastrin i) Ateloal TFET

HIE (inappropriated suppression) #REg7} FAELE

Erkolba sgleh, f5s) BAKS AHL hant B
BT EE = BE gastrin S Qo SRES
ETE BRAT 5z, Hansky%'o2 + iR
49 miE gastrin fi: EE AAE B 9

#HET B EobalR (%-10),

vz shgenl, 2 #Eo R A FTIRBEEA
+ 5A pH 7t BAslo] lelA gastrin 57t MR
Heolok st =k FRIERS G-t ZE B (auto-
nomy)wj-Eoll IfiiF gastrin fix 3 EFMHCE A

T 93, B4 +EREBIAE FRES RE

ek @ G-Mfage #A dovt BAE, Ev
Insulin o] (K3 EMEES FHEALD KB EHE A

" A wr} gastrin 4 A8 #higela shgldh

Walsh&®.e. F# Adl A& [ gastrino] big
gastrin £ big-big gastrin o2 1 K45 E A=A
e wbdel, +THRBERC AL little gastrin & il
hIRECE EEARC #inste A2 HAEs o
A B EBAAY ik gastrin {f 2%+ Lam
&evol BRT iR EEY REMN BERA, E
HH EBAWE A TTEBEERS B
aEly EBAWBSES /M +TRBREHS G
fael £ 2 fEel -glvte RS A Aok
CIEEM BBAWA v TEBRERAA KK
o] BEikal BB = FRAWELES 4 1
BEERdl A o) MifF gastrin iz} LHE Ut
e, ERY SE®owd FHEBEERAAE G
Mol BEMfEe) HEi2 BE-S w3 4 i, gastrin B
Y EHEE wold FEMAWENel BhsH, BX
S EE4 i (maximal acid output) 94| &8 Eins
o gotx ded. zev BEgUESIEY] d= +2
FEEHAA L gastrin A BRABBIW Aeld
2 BBie] flvkx shglv]®.

HEEY WRAAE B SEE TH 0E
gastrin fl¥ 89.51-42.2 pg/ml A IEF WA (55. 9
£26.3pg/ml)el A4 Bl Hals] EinEl PFRE Hol
o 93, KOS 0% R A £% 214.8p8/
ml, 206.2pg/ml 24 A3 B HE 2ok

McGuigan %92 BRIESHENA+ KBES ol
A @k i gastrin T EHFEE Rl gdotm o
gon, BHMEAL A3 EBHES Bel X, MiF.
gastrin fi 44 Hmdctn o ¥R K FEE
o gl A B 8 b 4fIS) HREEE 58
o] ZERgES M gastrin e 111.2pg/ml gz, 28
BRIELEE A= 46.0 pg/ml ol gla, VWA 2614 §
MR % BEmAAL 89.0pg/ml 24, McGuigan
o] FRY BT wl&3tqh

B ﬁJ%ﬂE— uko. BE sl Ao EHRE muz gastrm
fEE 50.3-16.3 pg/ml o] 42 IFHHIRE (55,9126, 3
pg/ml)el A B} vid WAE HE 2w, o4 B

— 72—
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& Walsh %99 il k3l B METYIERGG Bl
B M gastrin fliy KE =& FEES BIE XL
Al shgl e, B+ I8V &G (gastroduodenost-
omy) Evl §EBY &1 (gastrojejunostomy) off A ZfE
7% gastrin ff7F o wela stg e, olv BVIBRM
£ MefTe sl & Wl gastrine] £B s BIE
ok BrEHAA dehde R sk

Dbzt o] B SE2EQ gastrin & £ FHE
Bl A e ERL dd3, 7 ERY HRS RiH
SedE BED EET Aee RAFio, oF
+HRBEREN A gastrinzat @S R
e Wt o BES AoE BHEn, FEd49
BEARRES B i gastrin fHeks ARG T

st Fateh.

= B

1981 29 %8 697k BAEEE AR Ak =
= ckEEslwl &8 FEAE 906, EHA32M, # 122
BIE HWHo = TP miF sastrin (% st of
T3 & HERE gl

L. EHEHBHANA S ZIEW 5 MmiF gastrin =
55.9126.3pg/mlel gz, BLH HED £R= 4
9=t

2. BRE 2 +HRBEENAY BEN FH 0F
gastrin fH: &% 85.0+28.4 pg/ml, 76.0+43.0 pg/
mlo| g3, IEFHBEE Hall HistEwe HET 8
mt ddend, ol F KA BEMY FEen 5E
T ERE € 8, BERBAA T EBRER
v thd Fo fHE 2

3. BEBAY = T MiF gastrin fHE 89.
5+42.2 pg/ml 24 EHEHBE Kl A EBns
LR Ao

4. B A9 R £ MmiF gastrin = 73.4
137.4pg/ml 24 EEHRERA kR L9 #wkE
B F9 v

5, BHUMRME e BEAAY =EE T i
gastrin fi= 50.3:£16.3pg/ml 24 FHEBE
# chd HAE EHE R F ol
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