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Fig. 1. Perfusion System of Isolated Rat Stomach
1; coeliac artery, 2; superior mesenteric artery,
3; renal artery, 4; superior suprarenal artery,

5; portal vein, 6; hepatic artery, 7; bile duct.
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Fig. 2. Effect of Oxygen on Acid Secretion in Isolated
Perfused Rat Stomach
A; N2~saturated dextran-KRBB containing 25% bovine
erythrocytes, B; Oz—saturated dextran-KRBB solution,
Cs Oz—saturated dextran-KRBB containing 257 bovine

erythrocytes.

(2) B oy &) YT 9 B RS

COBEMPCBI DHNDUWMAELTED 2 1.DZTBOBAWMRIEEMEERL .,
T OBOBRWENEA RS L/, 374 b histamine, pilocarpine, cyclic
AMP, dibutyryl cyclic AMP, theophylline #*#& % 10 %[ & R
L, 30 0EOBYWELZRMEL -, (Table | )o

CNSRIRBYEE TR X DB IW EFHCHE AL, histamine, cyclic
AMP, dibutyryl cyclic AMP THEECKFELALBIWOILEIBEIN
72o cyclic AMP O #ifa g2 28 4 (3 dibutyryl cyclic AMPiZH~R% 5 T &4



Table I. Stimulation of Acid Secretion by Various Stimulants

in Isolated Perfused Rat Stomach

Stimulant Concentration Acid output (peq/30 min)
Histamine 24 pM 0.95 + 0.08%)
33 pM 2.90 £ 0.28
65 pM 4.44 + 0.74
130 pM 4,29 + 0.53
Pilocarpine 2.5 M 0.38 + 0.2
5.0 M 0.74 + 0.22
Cyclic AMP 1.0 mM 0.30 + 0.07
2.0 mM 0.67 + 0.09
4.0 mM 2.53 + 0.84
Dibutyryl cAMP 0.1 mM 1.00 % 0.58
0.2 mM 4.77 + 0.76
0.4 mM 4.63 + 1.47
Theophylline 5.6 mM 0.78 £ 0.30

Perfusion time of stimulant: 10 min.

a) Mean + S.E. of 3-4 experiments.

BEsnTh 0D REREICE > T SBMOYWOEAICHETEED cyclic
AMP TZ dibutyryl cyclic AMP & O ¥ fE 5% R L 2o

R histamine H: - receptor antagonist T& % cimetidine®Dhistamine
BBt ECRiETEELRITLCETA, Figd @R Lo cime-
tidine (X histamine (€ & % B9 b % 0l Wi U 720 78 BIEAR O K5 R A3

U { histamine H: -receptor antagonist @ metiamide@EiRick » T HES
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Fig. 3. Effect of Cimetidine on Acid Secretion Induced by
Histamine in Isolated Perfused Rat Stomach

A representative of three experiments is shown.
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LHLUERER#AS » b OFIC tetragastrinZ 595 L Figd AlCRT X D
BB ASEE SN, tetragastriniC 4 2T v b TORIGRAN D35
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TEEMRES I, BE, 59 POBKBE D pepsinogenSEPEE LT Hin &
THRAL NXVD20BRET-EL T DL, 18HEUBEEM I LAL
SORAERTH AT v PERE LU VN witiET 5L L% Furihata b/ @ #E LT 0
5, T THMIEKE ':Ppepsm/ﬁff—E&M Yk oD BAE M & B 5 h i 97X <, pepsind
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BES .y FOBEABOTHRE L&D T, pepstatinff 8728 WO 1
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Fig. 4.
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Effect of Tetragastrin on Acid Secretion in Isolated
Stomach

(A) Immature rat (32 g of body weight) stomach
was perfused without pepstatin. (B) Adult rat (170 g)
stomach was perfused with 1 uM pepstatin. (C) Guinea
pig (260 g) stomach was perfused without pepstatin.

These data are representative of 3-7 experiments.



RPBEINT, COFRE 7 v VEHEZERT HEE, gastrinic X 580
EMEAN pepsind 50 BT NIBEULACBRCIDELSNLTEEREL
fio DB P pepsinogen SEN 7 v LML vEILEy NF (Table
1 )% pepstatinZzZ INAXOEHT TEHRL , tetragastrin O B Kix+
A [FRECRET LTce 7 DR tetragastrini e ve oy FHEL 50D B
53 UAiE pepstatindE FAET LBV T OGRS 2 EBEHSN/A(FigaC ),

¥ 72 pepstatinfgfF FC histamine, tetragastrin (C X A8 W EREA &l
®& 72 & T A, histamine, tetragastrin LW DO TE R BRETH -7,
tetragastriniC lh-~X histamineZE i B¢ H] 5 /0 A HB O X E B R EB oSnEd
S f2 (Fig5)e  BEic James'™ (3 in vivo EERC X b histamine (2 b L,
pentagastrin B X D O ICBEHWEERIELILE2HELTCEBD, o
BREHOMED L LHIET 5,

SO ZNEKTRBSWERB LT VEETH S 10 £MOD theophylline
ZHFESHDH T ET tetragastrin i T 2B ROBENEEFICHE L, 20
[ id gastrin i@ B RE L TR L7 (Fig6 ). theophylline(d cyclic
AMP % 5} %4 % phosphodiesterase DfHEHR TH %5 & LT adenosine rece-
ptorfFEREOHE AL TV S, BE2W T adenosine “R ” receptor 73
MBS LT VBT LML cSshTHE D, ™ C OfBE adenosine
receptor 7% gastriniC X BB NIEL , Z DHuh%xFHE L T2 algE%
NS O

Table II. Pepsinogen Activity in the Gastric Mucosa of

Rat and Guinea Pig

Pepsinogen activity n

(pg tyrosine/min/mg protein)

Rat 118.0 + 5.1%) 3

1+

Guinea pig 48.3 + 4.0 3

a) Mean + S.E.
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Fig. 5. Effect of Histamine and Tetragastrin on Acid Secretion

in Isolated Perfused Stomach of Adult Rat

Histamine (A) or tetragastrin (B) was perfused

for 30 min in the presence of 1 uM pepstatin.

The

results represent the mean * S.E. of three (histamine)

or seven (tetragastrin) experiments after subtracting

basal secretion.
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EMOFENEHEZWHS T 2HNWTHHEBEREORAE LR S, 04 HE
BEEIC DWW T in vitro R TR OMB E SN IABOWEEEIEE & L TR L 72,
RS THFE L /R TRIMEERE D CRINRE B FERAE LTNZ 508
He@vsd i, EEOBMEIHMYECEBCINELEBRCEERLEL
7o ¥ 7z pepsin B EFEZE D pepstatin ZMEFERKCMA 5 ETRA SV B
ICHBWT b tetragastriniC K 5B RIEEH NS5 5%, gastrin € X
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Fig. 6. Effect of Tetragastrin on Acid Secretion in Isolated
Perfused Rat Stomach
Acid secretion was stimulated by the perfusion of
tetragastrin (0.3-30 nM) for 10 min in the presence of
10 uM theophylline. Each point represents the mean

value of 3-4 experiments with SEM indicated.
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ME%TNTHEBREREFEBL, § &ERCADBEIEE T O LMD
e, BERBEOHEEHEL 72,

(1) EERFERE

15 tH e % & Grodsky 5" £ 0 12 IF5ER S 1, Sussman 5 2% Penhos
SN EOUBEAREL T b, 2T TEACHA B E EHT 5 [
)T Penhos © @ in situHEEEC L THBAETT - 720

KR 250 9 OWistar ZHEHE 5 o b %, AN Penhosd Ty ")
ZERAL, BERELFLCS, BEERBREL D=2 - LEFBAL, Bitk%
A FIRA =2 - VXD S i, BRBRERINAY =2 - LVEBRED
RO CHRE L (Fig7), #EREEE 37T CE L, —FBIERICLD 7
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Fig. 7. Perfusion System of Isolated Perfused Rat Pancreas
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Fig. 8. Effect of Secretin on Pancreatic Juice Flow in lsolated

Perfused Rat Pancreas
Pancreatic juice flow was stimulated by the per-

fusion of secretin (0.06-16 nM) for 5 min.
A; Changes of flow rate induced by the perfusion of
secretin. @: 0.06 oM, O: 0.24 nM, A: 1.0 M,
A: 4.0nM, B: 16 nM. B; Relationship of secretin
concentration and total juice volume for 30 min.
Each point represents the mean value of 3-4 experi-

ments. The vertical lines give the SEM.
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Bt ih AR T B HvE Y& LT, secretin, pancreozymin @ 2 DR
TFRBMO N, BADMEREESE LTEASN TS, £ T THRERKC
INELRTF FEMA, KKXRU amylase Db D EAL%E B3 L 7o 9 secre-
tin% 5 PREERLIBOKRKDWEHEELEELIE A, secretin B by
W EEDWRPEFNE LD 5 (Fig.8A), 3045 © K&l
B b secretinB BiCikREL AL~ (Fig.8B),

C 4 Bi3 Tachiband” ##45 L 7z secretin BB BT 5 5 » bEL S
DKW EEE SFLL, secretin@xfd A UGHA T DR L 7z #ERE
THREBINTVWBET EEREL /o,

IR pancreozymin % BE il @ amylase WA EEWC D W THRE Lo s T A,
Fig, 9 iR T & D IR DM O KR E & b IC KT amylase 7% 25 pancreo-
cymin BRI LD FEHiC EH L, pancreozymin #ERMIRIRIZIE—TEETH
WMENTWBILEERBD, F7/ T Damylase 53 Whic % I1F 9 calcitonin D52

Table 1I1I. Effect of Elcatonin on Amylase Output Induced by

Pancreozymin in Isolated Perfused Rat Pancreas

Amylase output (x103U/20 min)a)

without elcatonin with elcatonin

0-20 min 20~-40 min
Pancreozymin (50 mU/ml) 4.28 + 0.66 3.78 + 0.12
+ Elcatonin (7 nM) 4,92 + 0.86 2.97 + 0.58
+ Elcatonin (35 nM) 4.25 + 0.70 1.83 + 0.25°)

a) Mean + S.E. of three experiments
b) Significantly different from pancreozymin alone (20-40 min),

p<0.05.



3¢t _— 430

C
‘S'E — §/ o
: -t

=2} +— 20 ® E
35 _1_ 1 L.Q
8o 33
AN 2 o
5‘91 - 410 4-—
a X

-
O- { L 1 _Jo
0] 10 20 30 40 50

Time (min)

Fig. 9. Effect of Pancreozymin on Pancreatic Juice Flow and

Amylase Secretion in Isolated Perfused Rat Pancreas
Pancreatic juice flow and amylase secretion were

stimulated by the perfusion of pancreozymin (50 CHR
mU/ml; as indicated by open column) during 40 min.
Fach point represents the mean of three experiments
with SEM indicated. [ _]: amylase output, @: juice
flow.
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KEMEEEL, LriBENFYE AT 2=2BO X7 F F, secretin,elca-
tonin, aprotininZ € FVEY E LTEY, BRECBT A3 ho ~X7TFREE
R DN, RBEEZECHELLL T v NMELBERECI DB L /2.

Fig 102 o0 7 3 / BEEd %25 T, secretind 27THOT I /LD
1 AEMROEEE~TFFT, FetHBENBELDESLSN, B LR

His-Ser-Asp-Gly-Thr-Phe-Thr-Ser-Glu-Leu-Ser-Arg-Leu-Arg-Asp-Ser-Ala-Arg-Leu-Gin-

Arg-Leu-Leu—G]n-Gly—Leu—Va]—NH2

A Secretin (porcine)

?HZ CH2 QHZ

CH2 9H2

t
CONH-Ser-Asn-Leu-Ser-Thr-NHCHCO-Val-Leu-Gly-Lys-Leu-Ser-GIn-Glu-Leu-His-Lys-Leu-

G]n-Tyr-Pro-Arg~Thr-Asp—Va1-G]y—A]a—GIy—Thr—Pro—NH2

B. Elcatonin ([Asu'leel calcitonin)

1
Arg-Pro-Asp-Phe-Cys-Leu-G1u-Pro-Pro-Tyr-Thr-Gly-Pro-Cys-Lys-Ala-Arg-TIle-I1e-Arg-

Tyr-Phe-Tyr-Asn-Ala-Lys-Ala-Gly-Leu-Cys-Gln-Thr-Phe-Val-Tyr-Gly-Gly-Cys-Arg-Ala-

Lys-Arg-Asn-Asn-Phe-Lys-Ser-Ala-Glu-Asp-Cys-Met-Arg-Thr-Cys-Gly-Gly-Ala
J

€ Aprotinin

Fig. 10. Amino Acid Sequence of Secretin, Elcatonin, and

Aprotinin



ik, gastrinsibh Z #4395 enterogastroneif A, Bt U TR KK, &
REEA L v ONMAEREST Z2EREHRS, BEZchSsOEHICERBL, B
SRR E OMICE, +iRIBRESARC bEBS KTV 5]

calcitoninid FURAR (B TEEBER ) X oo S by v & HZE R
TE2H0EYT, NRFHED 1 -7 /05 disulfideE & ic & 0 BIRHE & AL
TWhb, ZOXTFFOMEHA VY Y LEEBRETFERERHEAL, & rvy oL
MIEBEBCHOSNTO S, gastrind KUOCHEBWOMEERZ FMHL 7
WAHERE B RN OISR b EH STV 5,2 % #58F  + + caleitonin O
Fagfk, (Asu" Jeel calcitonin(elcatonin) M AR SN ZDEIEMS LU
ZEMCEOBFERNT calcitoninFBAE L CEASN TV L, 2DRTF Fid
% 4 ¥ calcitonin® N KEEHE D disulfideds &% ethylenef S EBME LT
%5 (Fig.10B ),

aprotininid trypsin, kallikrein 2 ® serine protease & 58[# 75 complex
ZERL, ThoBEZOEEAMETAERERL, aER, v v 75K
BHENTWE, COXTF FEZOHFHIC3IMEO disulfidefE G255,
RIRBEEZFR->-TVE70, SEOEAMMBZROMEMAEZZOHECLRES N
T 5,2

CERTF FOEREHOBIE, ] B~ 7 F FRREORK RS &
UHBPOBRELEEZRET S L - —Fic k2 LT VIFBIEC LD X
TF IR FOELEELY 65T Lz, £/ radioimmunoassayiC & 285 & &
R TIT- o

firaxd

¥ 1Hi secretin, elcatonin, aprotinin @& NCH

RTF PRV VESATROEER7F FORNEEICHET 20 5%E,
77 r&2H,"1,Y w S TEBREE L, OBRMIEHORBEBEST S
b L —+ —£ & Berson and Yalowzs) iC £ 0B FE X £/ radioi mmunoassay
KL DBYWT 2HENRON TV, L=y —FEHBRELZA L, ME
TiEUARET 277 FVERERCEAEHATH 5, LrLRTF FOKAT
ORBFUAEET 5 &, BHEHMED SIC X BERP O X7 F FOEFHEH#
BT HLLFTERLDT, FFREICEK DABEER LR Z1T-> 700 7



radioimmunoassayC & 2 HERHADO IR IELEE LT O, R7F VA
FEARAEL T E0ELNEREL@ENT T2 LTEE L T %, i-»Tradio-
immunoassay il K AR BED b L —H —FEIK X EEREGE L 22 20

(1) secretin® {3

secretin(d MBI REE~TF FTH 5 EBEs .2 2o mb i
fibe rT2aeER < VmA, KN BEOMMR, BRECLORBShBC
EDHE S RT3, secretinid 20 BHFHIC tyrosinek B A S 3o
PSR R IR E ST W, 20T, BESUWEEEREZAL ., se-
cretindill# i secretind [{— D& AR R T (Tyr ') secretin°?m '] fz
A% secretin® b —H—&ELTHEHAL, 208 AEIEEZRIT L 72,

=z "1 [Tyr Y secretin( 0.1 M) % 105X RIREF L, POBR I h ik & HELA
H i % Sephadex G - 25% AWV 534 ViIF@EBEIC X O 2 L - BOBEH Yy —V %
Fig 1 1ICRT . FUIRFRHE e, SARHN I & & (TR 4 T-90 BT R T 1 oD 1 A s
BlEsh, PREHETOREMRESBOEEE 54.0£0.6% (meant S.E. T,
MM EE DT 151 +0.9%ICE T LT,

WITIERE R secretinZ W L, PAIkhic i3 9 4 immunoreactive se-
cretinZllELAECT A, ZORE B EPHICEEICEL D, FHEDERE
BERBE LD W45 EEER L ( Figl2 ),

PLEDRR X D secretinid § AZ @@ gz R sh T 5 T & O3
L, AR TO secretinﬁ%ﬁﬂ‘m)ﬁi‘, ZOMPHREEDOR S VWEREN -
T35 DEEZSNT,

(2)  elcatonin® R\ #

calcitonin @B BIC LD 2D 7 3/ BEFNENL D, FAFHD calcitoninid
WA O calcitoniniC kB HEMBE N v v 2ETIEAEZFE 2T LV O N
T3, OEEE AN calcitonin® EEAAN TOLEWN —HHFE LTV

HLEDOHEED B, D ecel calcitonin® FEE~X T F ¥, (Asu"’) eel calci-
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Fig. 11. Gel Filtration Profiles of Effluent and Tissue

125,

Extract from [Tyrl]secretin Perfusion

Samples taken 10 min after the beginning of the
perfusion of 1251—[Tyr1]secretin were subjected to
gel filtration on a 1.0 x 70 cm Sephadex G-25 column.
The broken line represents the gel filtration profile
of the standard secretin. A, effluent; B, tissue
extract of stomach. Vo, void volume; Vt, column

volume.

tonin ( elcatonin) & 7%, E bk calcitonind » #1#% homogenate, [k <
DEEHICBEBNTWAE EXN 5, 3%) Z T THED secretin@i%é&[ﬁ]d‘?j%&l125l ~
elcatoninZz 10 2 fHEEHR L, ¥ VIFBEC LD 20 REHEEBRET L 7o,

Fig 13 /R U cEHIEWOE R Y5 — v o PR G, M g & 61K
S FREOERERD, PIRBHE TREMGE B D EEH 65.0+1.0%, #
R T 38.3£0.3% D L7 T2 DBHEHEBOBLH Yy — v o K
EALE S E &N TR ED R shoulder ” D388 5 B 4 DA kA HE
g,

ic elcatoninZ #Hi L, FIMRAICEIE N % elcatonin radioimmuno-
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Fig. 12. Appearance of Immunoreactive Secretin in the Lffluent
from the Perfused Stomach during the Infusion of
Secretin (70 pM)
Fach point represents the mean £ S.E. of three

experiments.,

assay i £ DHIE L7cfE R, %0 secret inf il & ERRIC T Om KR BER
BERGEELD 30BN ETEH LG -2, ( Fig,14 ).

NS DFERIF elcatoninb B ANAE BT A, AT -HFoRF=HLTL
LT A Rm LN, TOEAE secretindk D PPN I 0T EBHONLED

'37:0
(3) aprotinin® X

EUNBRBEEMESNTF FOaprotinin@FFCEBT LA EHMSATH .
Wz oAk e T MR R L, & & OB 0.TEE T HETS

—9 |-

L
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Gel Filtration Profiles of Effluent and Tissue Extract
from 1ZSI—Elcatonin Perfusion

Samples taken 10 min after the beginning of the
perfusion of 125I—elcatonin were subjected to gel
filtration on a 1.0 x 70 cm Sephadex G-25 column.
The broken line represents the gel filtration profile
of the standard elcatonin. A, effluent; B, tissue

extract of stomach. Vo, void volume; Vt, column

volume.

BERESNTOS, Do THO T F FICl~REEEH IR TR T &
B—=DDRHTH L, LOLBUANDEBCET 2BHEAHDELZ W, &
7z aprotinin DBERIAZBEH C T DR FRNICHFELET 5 3 HD disulfide & &2
EERBEAASTVLEELLNTL S, *Y disulfide 5 GO BEICL 5
aprotinin®BE#HE/LIC >V TKRF L AHRERZ L ., % T Taprotinin % #E
HLZOBEANRBHFELES L disulfidef A4 BHL-FERXK ( B
aprotinin, (S -carboxamidomethyl ) aprotinin) % #%4, 56)%?}16@%
NTORBERFT L, A TR disulfidet SORAREWE~D FHEEEEKL 12,
9, TNOBEMED trypsin~DREAWUE T 1+ 27 BRUKBEC L O AL,
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Fig. 14. Appearance of Immunoreactive Elcatonin in the Effluent
from the Perfused Stomach during the Infusion of
Elcatonin (0.3 nM)
Fach point represents the mean * S.E. of three

experiments.

@ﬁw@%fﬁﬁmi@ﬁﬁkbfﬁﬁbﬁo%@F% %W%wmhmn@
1257 fmamikix 92 BLLEDS trypsind A LD L, ~-&Jt aprotinin,
12 —[S—cadmmnnﬁomeﬂwl]—amwthnnf‘i%iZSm 62 % trypsind
#AﬁéﬂékiatoC@@%iVmwMaMlaﬂmwmﬁ%ﬂé§ﬁm
L, S T7WdisulfidefE &9 aprotinin®D BRI EiGEc K& {HFHGLTWAL
EERLTWV B,

VPR £ 0 T - aprotinin® ERARBMERA L& T 5, Figlbic
TR D PIIRGRH K, SRR R T RS M D RER A3 (3 R AL RS I A
HEiio,

—7, &t aprotinin® '*°T EEAE B L B RRE(LED EIE 1 E D
WD U, @a FaES Ech B iEHEA KL 72 ( Fig.16AB, TablelV ),
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Gel Filtration Profiles of Effluent and Tissue
Extract from 1ZSI—Aprotinin Perfusion

Samples taken 10 min after the beginning of the
perfusion of 1251—aprotinin were subjected to gel
filtration on 1.5 x 90 cm Toyopearl HW-55 column.
The broken line represents the gel filtration profile
of the standard aprotinin. A, effluent; B, tissue

extract of stomach.

% 738 7C aprotinin® SHE % carboxamidomethyl{k L 7z V207 A R L
1B CRES FREDOEAFLHEREHD /- (Fig.16CD, Tablel ) ,
PlEDfER L, secretin, elcatoniniCH.-X aprotinin ('8 N THRH#%E 5
Ficdnwc s, $LTOFALXERICZDNFH disulfdeEAMBFESL TS
CEERLTV S, ShiCdisulfidef SEMEANPES B S hicc&hid,
SF AW disulfidefE &% D insul in® R #HcFE S glutathione -insulin
transhydrogenaseswiﬁﬂla)disulfide interchange enzyme#s aprotinin 1%
HOMPBRBETHEL TWBE 6D EFHl SN,
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Gel Filtration Profiles of Effluents and Tissue
Extracts from 1251~Reduced Aprotinin (A,B) and 1251—
[S-carboxamidomethyl |Aprotinin (C,D) Perfusion
Samples taken 10 min after the beginning of the
perfusion of 125I—modified aprotinin were subjected
to gel filtration on 1.5 x 90 cm Toyopearl HW-55
column. The broken line represents the gel filtra-
tion profiles of the tracer of modified aprotinin.

A,C, effluent; B,D, tissue extract of stomach.



Table IV. Effect of the Modification of Disulfide Bonds on

£ 125

the Metabolism o I-Aprotinin in the Perfused Stomach

Parent peptide fraction (%)a)

Effluent Tissue extract

Control 90.9 + 0.8 83.7 + 2.2
Reduced aprotinin 8.1 1 4.6°)  65.8 1 3.6
CS-carboxamidomethyllaprotinin 51.3 = 3.0b) 31.1 ¢ 5.7b)

a) Mean + S.E. of three experiments.
b) Significantly different from control (p<<0.05).

Perfusion time: 10 min.

(4) &

S

BENBHAEETH5=FDXTF F, secretin, elcatonin, aprotinin %
BoEmL, &4 0B MBP TORBMEHL BRI L /o, £ O/ BHEHFHIK~
7 F KD secretin® ik b ALET, —HERIKD elcatoninds £ ik &, BRIK
X7 F FO aprotininiZR#ZE ST W EXHIH L 72, F /- aprotinin @
BANZEECH FA disulfide&DHFG LT3 LR s,

R7FIFMEEZIZOEANEEEIELL, R#B27 V75 vy 2DRKE0C
EBEMBNTO B, VE T 3 MBEEENE B EE T ORPAERIN bR
35T &M gastrim” somatostatinz’('))’C%E%"?’:%éS nNTWws, COFEREICEK
DFFHA ST IV RIETIOMHE, FHC disulfide # AFOBRKELEOFEDN
R7FFORMEECEEZRETTILEEZAOLIC L, T o OFERIGER
SHETORBBERR T Z2MADPTOHEL BEFIGLTED, <7 oBH



TRE TCORFHRRNCHERENDIZOCEEZRLTVWS, LALBIZET 5~
7F FOERARBERERCE -TETOZOHERERTEHROLDOTH D,
RETERTF FOBARH ARSI Lo

55 2 fi secretin, elcatonin, aprotinin ®H N4

R7F FHEEEZOEADHEIZNO DN FE, EKIFEESOYELEN T

FICKREN, BICHBAR T CHTT 5E SNTE /") 70 F glams b
ICHEAET 5 receptorDiEME <7 F Fit £ % down regulationZ i@ 5N 5
EAEBOENLD, "Y1 i <7 F FE& B\ # autoradiography i€ £ B3B3 H 5

—HONTF FRHBEACROATNE CEBELhISATYL S, Y Ll
INOLORFT BB EAEDPERN TOAEMERE L 3F LRI 2 HEMmaS
DEBRTITON/IZ DT, EWRTF FOSH O J5 [ H 91 B H 210 B
PO LEEE L THEL, SOLERTF FHEELBRSKROBEEMNBRCE T
HRNmBERN LIAHMEELEL, FHEOBEED» S SZOMPANPEETNTL
Ao

% C CTHIfI T8/ secretin, elcatonin, aprotinin ® BN LT 3 HH
HHEHTOMREHEC, ThE X7 F FNOHFNIMEEERIT L /.

(1) secretin® %4

secretingfE g d™ 7 » b B ~DDF (3, Robbinsd’ ﬂCJ:@mSI—[Tyré]
secretinz VTR SN, BER30DEE, HFANOBHPEEOEITH K &
{» ENLIFE deiodination® 7= HEPEHA~D P O S OBKT 5 T & HH
ESN TS, L UKEEENEDAIC X LB DD ZDNT L oGS
i DA B iT%@iiT&oto

22T - (Tyr ') secretin® tracer ELTHEAL, ookt LTL 3
FOBR e B h O E M O HEFE 2 B9 2 & IR N T o m L7 U & E
WFBEEHOWTORT A LI DE D secretin® BITHEERS L 72,

Fig 17T TR d &5 @il iR P iE M &P i P L 72, B MR
RSB TR SRR S TR L L L VIPREICEDORDICEARE
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Fig. 17. Distribution of I-[Tyr lsecretin in Isolated

Perfused Rat Stomach

Solid circles represent the total radioactivity
in 1 ml of effluent, the total height of open columns
is the total radioactivity per g of stomach, and the
hatched columns represent the intact secretin
concentration, determined by gel filtration, in the
stomach. Data are expressed as percent of perfusate.
Each point is the mean value of 3 experiments. The

vertical lines give the S.E..

ILRBELIZH 105 TH - 72,

FcinulinZ#RL, EREEAOMRARETELZUE LR, SEE
BD7.020.4% (n=3) Th » 72,

P DR IFIEI TR/ radioimmunoassay i L AFER E 6L, B A
D secretin® R FEPLH T, FICHEAKDLORS /- 2 <— 2D %L
T30 EEZ LN,



(2) -elcatonin® 7
elcatonin D KM EHEE R ILN &P & 0 5 » b TOMAERKEEE 5 5 &

Hxn, £HEUAMcalcitoninTd % salmon calcitonin® 7 v b T
P9 B, MR T B O S B R AR 4 T &A% Scarpace 57 iC £
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Fig. 18. Distribution of 125I—Elcatonin in Isolated Perfused

Rat Stomach

Solid circles represent the total radioactivity
in 1 ml of effluent, the total height of open columns
is the total radioactivity per g of stomach, and the
hatched columns represent the intact elcatonin
concentration, determined by gel filtration, in the
stomach. Data are expressed as percent of perfusate.
Each point is the mean value of 3 experiments. The

vertical lines give the S.E..
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PIEBAERCTHO AL SAT VS, H5 LS EHEEPHEIMDAS
Exhnick ABEBRBEZTO, —FHE, B 6i%fﬁ%‘flfc%mﬁ"%%&ﬁ%%@ﬁ§§i
Zirofe LHLBAND calcitonin® 3 3T S N TH 57, elcatonin
ODENAHE P —Y —BRICLDBRIFT BT &ic L,

25 jm 3 el catonin® 43 7 (3 Fig 18 {C/Rd & D C /T secretin #E ik &
[&] F% (P AR Rt 7 o i B v I (3 S T T SRS L fo e F Ao AHBR R B AL
DEEGGERIPMF PP LAMHBEERLAEODRIF—~ET200RONME
13 0.156+0.02ml, g wet weightTdh - 72,

5 v PEIC elcatoninZEHEBEENVAEI NS CEBBFRER 714 2 8B LUH
BARECLEOHOPCSATOS, g5 FBNIE elcatoninks & fL
DEAET 5T &% Yamamoto 5 @i Lz, LAL., CORRRT » +H
WD elcatonin® B M EABP~ND DAV RHERZLHD TV B T L&
L7,

{3) aprotinin®9N#

EVEEL (pl 105 )2 /RTHEAELE T F MO aprotininid serine pro-
tease & #E 7L complexZ ek A ftiic, BEREZFE DL 2 EHHFCHRGT S
BEEE LTS, Blmkc &0 - -aprotininZ#m L, €TDOHFHNND
DTHHEERT LR, Fig l9RRTEOCZONHEFEDEC &, *
e ZDMAMIG0.24810.040ml /g wet weight THH T LA BBz, C
DIE XS D secretin, elcatoninS/R U 72O 2.5 ETH D, BH~Dapro-
tinin D 3 ¥ (d secretin, elcatoniniCh~NKE W T EDBED L N7,

FRERRBEEZEILS BT Z O MEBCEF TBESNE»-7(Table
V). BRME brush border membrane ~® aprotininD#E & Justl’oM)
B L, TORABERD/NS VT &, —FREABMBBIZ O EERELT
W —fRICNTF R RVE VD receptorid S WG ER LIRS 1o &AL
BETRTEDPHONTVADY, HoDERIZ NS receptor D Mk & HBHY
TdhH o720 - T aprotinin®@BE NS HGEHHITMD AL, HAKEBE OS5 11
NE L, Hoextracellular spaceiC fF7£9 5 serine protease® 4 I ZHE~
DA NS, H g K & Taprotinind R HEBOERTH 55 &l S fLrc
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Fig. 19. Distribution of I-Aprotinin in Isolated Perfused
Rat Stomach
Solid circles represent the total radioactivity
in 1 ml of effluent, the total height of open columns
is the total radiocactivity per g of stomach, and the
hatched columns represent the intact aprotinin
concentration, determined by gel filtration, in the
stomach. Data are expressed as percent of perfusate.
Fach point is the mean value of 3 experiments. The
vertical lines give the S.E..
(4) & S

secretin, elcatonin, aprotinin®@ BN %2 T v MEHEBERE T LD
Bt L, CNOLXRTF FONMBEEDHE VT &, FcaMRPcomdsC
LA #B¥i, aprotinin(d secretin, elcatonin € ~NZ DRH AN A TH



Table V. Effect of Unlakbeled Aprotinin on the Distribution

of 125I—Aprotinin in the Perfused Stomach

Unlabeled aprotinin Apparent volume of distribution
(1M) (ml/g wet weight)
Control 0.248 + 0.040%
0.23 0.326 + 0.052
2.30 : 0.321 + 0.023

a) Mean + S.E. of three experiments.

>t TR aprotininOEH N BEBELE~DES P, ZomniE Al g
THLaBPENOFESHICED, BRARKELET AN OBEAPAERNEAET S
ZHECHEA LD THEEEZ SN,

PUEDFEREBICBET 205 XTF PO ICHRESEE IO A A HHE
DRGSR, BEABRICH - 7 SENILE0EREC L 204608 K5 % LD
5T E%ERLIc, £ A Tsecretind B2 FERIEHABE LT 2 bhhb5d,

H AN secretinkE AL ( receptor JOMIRICHDWV TR RIPOEDLZ L, #DFH
By A INEIRETT DEIRC b ST B T % secretin® BE AT 2T

ERAHBEREZREMTI6DEELONS, £ T TH4 FETHE secretin (T
HHLT, L0337 0BBRPLZONHHHEREL, FABES OBEC
DWTHRHAEITTHOIT EEL 2,

7



% 33 BRITEU B secretin, elcatonin, aprotinin ®ZH)

BiEC B CEHEREZ Y secretin, elcatonin, aprotinin @ 'F N E)
BPR L, disulfideEADEB|FCLEZ T F FOBENEHEY Th oDl
NTORBMBREICKMT L2 EEHOPIC LT, FHTINLRTFFOHENS
AEEEERS, ECRARDPOROINIZAR- 2R HTI2EDEEZLON
7o

BB B EMEBE Hori 5 Ve k0 ED TRENO BN, Wik BT
HOXZBERC DL THREAPES N, BYOonTE, BAENPEELSEREEZR
L T0BTENPESLICEINL, LPLARTF FVIEEERICO>VTIEINT
TREAERIDBLEIN TR T, £ CTRHIETEZMAAE R ICsecretin,
elcatonin, aprotinin® BN TO N, REMBICOVTT » MEHEEREC
FOMAEERL, §, BCBU BEETF FOREZLERG L /o

¥ 18 secretin, elcatonin, aprotinin ®BEPRAH

BNCBT 2EHEXTF FORBCETAMARZ L, FTcE#lELD S
WING insulinE EDFRVEVERKEDO 7o v Y 7 ICBET ARADPIEZ LA
ETh ot 2 CTCHIETHWAFEEZEIC SEM L, secretin, elcatonin,
aprotinin® WM Z HEREC I OB § 5 LT X DM X7 F FO
PN ZHO DI T 2HN TEBOF T F FHRERICED % secretink
elcatonin O B FEEL HLEM =K L 72,

(1)  secretin Ui

B ICEET 5 secretin® —fEHFATRBSN TN AT L EZEREHRRTH
D, KATOERPHEHRCHES—EEAG LTV LI LEMBRLENTHERL
72o secretin DEREMBBOBRICOVT ZORBIELZHS LT LR
PETOFERBEMRHO B bEEZONS, £ITETETH secretin
BEERBCRBEINEDPENPCOVTRA L, SOCEESRTF FHAR
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Fig. 20. Gel Filtration Profiles of Effluent and Tissue

Extract from 1251—[Tyr1]secretin Perfusion

Samples taken 10 min after the beginning of the

perfusion of 1251—[Tyrl]secretin were subjected to

gel filtration on 1.0 x 70 cm Sephadex G-25 column.
The broken line represents the gel filtration profile
of the standard secretin. A, effluent; B, tissue

extract of pancreas. Vo, Void volume; Vt, column

volume.

BT 5 secretin DBt DWW T HEEREINZ 72,

Fig.20 € ?°1-(Tyr ') secretin (9 0.1 nM)FEH 10451 (3 1 208 IR i Hi i

MM BR D OB EEE S VIFBECZ O N LR ERTH, PIUREH
B ARZEA secretin OB G BEFRK D 57.6 +6.6% £ TRD L, BB E &
HTIEF98:1.8 DEETLLREMESEC I IE®FHERE LD - 7,

¥ 7o IR secretin Z RBFCHER L, ZoRFOMMMEICS> O THRI L 72,
HHERRENA DS CERRELHIRD SNT, 82nM secretin £M1Z
R 5 & Tkl PO REAKDEI LD control DY 2 fEic L5795



Table VI. Effect of Various Peptides on the Metabolism of

1ZSI—ETyr1jsecretin in the Perfused Pancreas

Peptide Intact secretin fraction (%)a)
Effluent Tissue extract

Control 57.6 + 6.6 9.8 £ 1.8
Secretin (16 nM) 67.6 + 3.9 15.8 + 4.4
Secretin (82 nM) 60.1 + 0.3 20.2 x 3.3°)
Aprotinin (500 U/ml) 62.5 + 2,2 10.3 + 0.3
Insulin (100 mU/ml) 56.6 & 7.6 8.9 + 1.5
Elcatonin (100 nM) 63.8 & 2.4 12.0 + 2.5
Glucagon ( 3 pM) 67.8 £ 1.1 10.0 £ 2.0
Tetracosactide (3 pM) 59.6 £ 5.0 9.4 + 0.7

a) Mean ¢ S.E. of three to five experiments.
b) Significantly different from control (p<0.05).

Perfusion time: 10 min.

CEEFD/I (Table)o LoLAEMNEBE#HMTEIZEA L secretin D
BARBCEIBIFELLEVEDEEZILN S,

FAREONTF Fhre %2R UL ERERL secretin ORERHNDE
WAst Li-EC A, @A L7 insulin, glucagon ZDHFE & 0'°1-(Tyr")
secretin D NHPEFECELH T LHHEREIEONE - 72 (TablelN ),

AT IERER secretin B R, 7 OFREA~OHEM DS secretin DN T
O X B % radioimmunoassay & & DR U 7co IR~ D immunoreactive
secretin D HBEFHPLH T, WO THERKIEE S EHCEL D, PlEhE
% (1.5-5%) ORAKCHT 2RELTAHSE T0pMERET0.59+0.07,
350 pMEEHEE T 0.6 7002 EERK LD & 30-40%KMHE%E R~ L 72(Fig.21),
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Fig. 21. Appearance of Tmmunoreactive Secretin in the Effluent
from the Perfused Pancreas during the Infusion of
Secretin ( @: 70 pM, (Q: 350 pM)
Each point represents the mean * S.E. of 3

experiments.

PIEDOHER XD, secretin (I TRD - LRIBICETLEOHICRB SN T
WABRZEBBHODICK s tce LA LEEEHEXTF FO®FICL - THZDMN
HBCENIBEINL DL -,

(2) elcatonin D4t

elcatonin (3 B T—HPH = 508 secretin L D ZDREE I/ NS W EAE
BT 1 HiCR» 2. Fig.22 & “T-elcatonin (0.1 nM) % Fic 1043 ARk
U7-BED MR ik, MR R a2 7y viF@kc ko 8L/ 60T, %
QM%ﬁﬁ®ﬁ?§ﬁf®wk%T?oﬁﬁﬁ¢®i LRSS EICE TSN B
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Fig. 22. Gel Filtration Profiles of Effluent and Tissue
Extract from 125I—Elcatonin Perfusion
Samples taken 10 min after the beginning of the
perfusion of l251—e1catonin were subjected to gel
filtration on 1.0 x 70 cm Sephadex G-25 column. The
broken line represents the gel filtration profile of

the standard elcatonin. A, effluent; B, tissue

extract of pancreas.

Bt E R RIE D 66.1 +4.4% T, ARG TR 263128 DK
SHEWES REALE & B UAE i H L7,

¥ 7o F4EHE elcatonin 0.3 nM%& R L /<8 &, i & H O immunoreactive
elcatonin & F 3@ EFH U, BEFIR &8 BT LI O 6t g o i B
WD 75.0£1.0%TdH -1 (Fig.23 )o

Ll ko ISk A RO b LY — % —EEB B X O radioi mmunoassay i€ £ 5
ERAZEST S EBNICA - /2 elcatonin® 0B HIBVLRESI N, R#EZ 2T
5 ERERTE 50

i elcatonin® HEARBBECKIZTEERTF FOEELC OV TR Z
ﬁ“’%@wmﬂmﬁ%@%%&ﬂﬁbkoT%EW@W%WMMmm&&T
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Fig. 23. Appearance of Immunoreactive Elcatonin in the Effluent
from the Perfused Pancreas during the Infusion of
Elcatonin (0.3 nM)
Each point represents the mean * S.E. of 3

experiments.

FEZERC 10 2 RHBERL 2Bk, KM & P E T E 7 v Pl
B am L, RENFOEEEZRBME L&D TH S, aprotinin BLU
insulin £ FIC X D RKRENAE S EOE &R E, MBikihhitk, AECHEX
L. “I-clcatonin @ BRHRHEHN NS <7 F FTERCIWES 1, 5D se-
cretin ~NOEE LRI AFERAE 2, Fig, 24 i insulin, aprotinin ILiFH;
OHMBIWEH Ay — v ERT L L N5 AD glucagon, calcitonin %
D~7F KT P I-elcatonin O BARBICKE BEBRAD SNLED - 1
(Table V),
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Table VII. Effect of Various Peptides on the Metabolism of

125I—Elcatonin in the Perfused Pancreas

Peptide Intact elcatonin fraction (%)a)
Effluent Tissue extract
Control 66.1 + 4.4 26.3 + 2.8
Aprotinin (500 U/ml) 81.4 + 2.4P) 42.3 + 6.12)
Insulin (10 mU/ml) 88.5 + 2.7°) 45.8 + 5.5°)
Insulin (100 my/ml) 88.3 + 4.0 44.5 1+ 5.6
Elcatonin (100 nM) 55.1 £ 7.5 17.6 £ 6.2
Human calcitonin (30 nM) 65.3 £11.9 19.6 +11.5
Porcine calcitonin (100 nM) 68.9 £ 7.5 17.7 + 2.3
Salmon calcitonin (300 nM) 69.2 + 2.7 20.0 + 1.0
Glucagon (3 pM) 72.1 £11.2 30.0 t+ 6.8
Tetracosactide (3 pM) 75.0 + 5.9 27.6 + 8.7

a) Mean + S.E. of three to seven experiments.
b) Significantly different from control (p<<0.05).

Perfusion time: 10 min.

calcitonin R RIF T iEH <7 F FOFEE DWW TE, INETiTporcine
calcitonin ¢ F# 5.8 aprotinin #£F & & 5 LG A TORBPME TS
2 &%, insulin S b ML MK T “®T-salmon calcitonin O {R#%
AT 5 EHEEShTH0, %0
RBMEBEFERIRHTH -7z, £ THRMLE AN HEERICT X S elcatonin
DAREMALIC R IZ T aprotinin, insulin® FEC DWW T in vitro €HBWVT

aprotinin, insulin T X3 calcitonin

radioimmunoassay (I & O R L 7o £ D& R aminopeptidase % carboxy-

—39—



Fig. 24.

e
=
1

~
=
T

=
T

[3X)
=
T

% of total radioactivity

~o
==
T

=)
T

Fraction number

Gel Filtration Profiles of Effluents and Tissue
Extracts from the Concomitant Perfusion of 1251—
Flcatonin with Aprotinin and Insulin

Samples, taken 10 min after the beginning of the
concomitant perfusion of 125I—elcatonin with aprotinin
(500 U/ml; A,B) or insulin (10 mU/ml; C,D), were
subjected to gel filtration on 1.0 x 70 cm Sephadex
G-25 column. The broken line represents the gel
filtration profiles of samples obtained from control

experiment. A,C, effluent; B,D, tissue extract of

pancreas.

peptidase Z D exopeptidase T3 elcatonin® RiFH AL FEET (3750 - 7243,

trypsin, chymotrypsin 5 @ endopeptidase £ /ZiC £ U immunoreactive
elcatonin BEOLE KK FHEE SN (Fig.25 )0 £ C Taprotinin Z0
% elcatonin D RNiEHALEEAREL /2& T A, trypsin, chymotrypsin (C
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Fig. 25. Effect of Aprotinin and Insulin on Inactivation of

Flcatonin by Froteases
Flcatonin (5.7 nM) was incubated with several

proteases at 37°C in the presence of aprotinin (500 U/
ml; A ) or insulin (200 mU/ml; O ). Solid circle
represents the value of control experiments. Each
point is the mean * S.E. of 3-4 experiments.
A, leucine aminopeptidase (10 ug/ml); B, carboxy-
peptidase A (10 ug/ml); C, trypsin (0.1 ug/ml),
D, chymotrypsin (10 pg/ml).

LA RNEHALD FEHCME SNz L L insulin i3 OMHI R I EDH 5
ARSI N

aprotinin(d trypsind % {3 kallikrein & @ serine protease & ZETL
complex &G L, % OB KT AMET 5,7 ft » CHHHER TR
aprotinin @ elcatonin fRBEIIHIER X EOME LR CFHET 5 serine pro-



tease it X T A EFEiCHE T A B RBE I, UL insulin @ {EH
B CNOBENDEEMFHATEHRPINLE D -7/ 8 insul inds BEHEEEE R
M EMERS, "V EME S & OB £ O receptor DELET 5T &8
HESNTO B, *2 insulinid RIS [ O RBEEERIE L, MRS A
DNBREFZ L X UBLET AT itk T, insulinickBdelcatoninie /{3
BIOFE L7 TG EZ DN B0 VLEOMREEMT O A 75 5 3 FUH#iE i« -
WTHEXTF FEMHEFHZEEIT NS THET EERL T,
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Gel Filtration Profiles of Effluent and Tissue
Extract from 125I—Aprotinin Perfusion

Samples taken 10 min after the beginning of the
perfusion of 1251—aprotinin were subjected to gel
filtration on a 1.5 x 90 cm Toyopearl HW-55 column.
The broken line represeﬂts the gel filtration profile
of the standard aprotinin. A, effluent; B, tissue

extract of pancreas.



BETERIEBI S aprotinin DEFHEZ BT L T O 9 TAdisulfide &
BHBATO aprotinin OLEERCHFGL TWH T EEMW[OLDPIT LI, €T T
BEic BT & aprotinin D REHEEHEC > W TH T A disulfide # GO EEE
ke sCEE LT

251 -aprotinin & BEPUICHEH L 7245 R, Fig.26 1R T £ 5 i PUIR i
R EERE B EA KRB E LTHELEL TV BT EB T VIFBHER
X OBDONI, FHCDOREEROE S FIEE aprotinin(0.23 F/2132.3
UM FEHRTTOREAEETLEVW T EBED SN, (Table V),

Table VIII. Effect of Unlabeled Aprotinin on the Metabolism

of 12SI—Aprotinin in the Perfused Pancreas
Unlabeled aprotinin Intact aprotinin fraction (%)a)
(aM) Effluent Tissue extract
Control 91.4 + 2.4 94.9 + 3.8
0.23 96.2 + 1.0 94.3 + 2.3
2.30 92.0 + 3.1 94.4 + 3.0

a) Mean + S.E. of three experiments.

Perfusion time: 10 min.

R iC aprotinin 1M ® disulfide A% 1251@;%};%, BEPN 1 BE 7 Lapro-
tinin®D AR B ~D D TA disulfidef5BDOHFEEEEK L 7o, Fig.2T D 7w
Py —vhRT &5, Baks LTS - carboxamidomethy{bfk& &K
BALAE LCHIET 284, EWCET L (Tablel)o e W1 -&5
aprotinin TE &S FROECHEHB SN S BKEEENERT 2 EE2FD, W
RitD SHE A ST WE & O THF disulfide ADEH s /o T &5
BINl,



PDEOHRBREHETOFARBPOZ R UL, B, B aprotinin i #
R#pUETHBET L, TOHFH disulfide EEDBZTDOLEMHITCKELEFELELT
WA EEFBEICL 72,

Fig. 27.
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Gel Filtration Profiles of Effluents and Tissue
Extracts from 12SI—Reduced Aprotinin (A,B) and 1251—
[S-carboxamidomethyl JAprotinin (C,D) Perfusion

Samples taken 10 min after the beginning of the
perfusion of 125I—modified aprotinin were subjected to
gel filtration on 1.5 x 90 cm Toyopearl HW-55 column.
The broken line represents the gel filtration profile
of the tracer of modified aprotinin. A,C, effluent;

B,D, tissue extract of pancreas.



Table IX. Effect of the Modification of Disulfide Bonds on
125

the Metabolism of I-Aprotinin in the Perfused Pancreas
Parent peptide fraction (%)a)
Effluent Tissue extréct
Control 91.4 + 2.4 94.9 + 3.8
Reduced aprotinin 28.3 + 3.42) 12,7 &+ 4.9
[S-carboxamidomethylJaprotinin 57.5 % 5.3b) 25.4 + 3.2b)

a) Mean + S.E. of three experiments.
b) Significantly different from control (p<0.05).

Perfusion time: 10 min.

4) % =

secretin, elcatonin, aprotinin D BERRH A BEERA T L O LLEKES L
iER, BEOBFEREERNOTCHET LAKREERCEHERTF FO se-
cretin W& & ARLET, —MEBREEEH T3 elcatonin ¥ THITH &,
aprotinin(¥ disulfidef 5% N THTHRBFLICRE TR ZETH 5 LHH
Lo BAOMFR (LHEBED 132 ) 228 T 2L cn0x7 7 K04
BHBERCHT IHOFLERIDBVEEZEZ NS, secretin O FEPIAEH D
FEFCHNBEH (S secret in®D IR MBEER O Rtk z —HEW L5
EWHERTE S, Thx7TF FEORBFIM COMEIERERIT LI2ET 2,
elcatonin® B H A insulin, aprotininiC X0 M&H S B EE2ABD I,
aprotinin ®IMEI{EMR I BRI IFELE T % serine proteasefH FicH£E D T &
RSN, insulinOMEIEFCRIDEETHBONE LTI LN
HEI NI,

AR somatostatin D ENDOH DAL EZ RE O CRERBCE DB L



7-Kawaido OB 23 L, COIAEDT I/ Bh o5 —HER <7 F
FEBEEE—B@EBT 281IC50-80%DEHETMOATN D, /T DE insu-
lin, glucagon b 20%HWMOAENE T ELHE SN T B, - THEHD
BIEAREINSDHBAERT 2L, CNETH, BelhhFBESNE &
DEZUp > FEOEBER T F FOWMD AL, REBHEELTERELSTV
CEWHEHL P ER - 12,

% 2ffi secretin, elcatonin, aprotinin @ BN

HI % T secretin, elcatonin, aprotinin ® B AN~ % (2 # A/ ig b £
THBLLEEBDID, MANDEW T F FOOMIE, HRSE R AL T % Tk
BMUIENTF FEBEL, TORMEROERERT L0 BEsseT,
DL EEYE O RELFEMCES L SRS TR L,

T CCHIEI TR ICBENRB OH B 2K, secretin, elcatonin ,aprotinin
D BN G E LR L 7,

(1) secretin® 97

Robbins 5412 5T~ (Tyr ¢ 1 secret in 8 1% % 0 B ~ 0 K8 E M O 17 1%
B L, BEEA &L TO secretinDAJEEM AT Lo L LIENICHL D A
FNHREER DR, TOoEREREESN, FOBRMEEEREL TV
Vo - THRICAMA LB IEWE T &0 3 RELE D EE 75 &2 R
HHD 32 0,

Fig,28 12251~ ( Tyr") secretin #iB 1C 515 3 BOHE M DR & 4 07 i
HBCXODRD IR P TOREINMARDENE E KRG, KD O REHE M 38
DUPCEECHE LU/, FVIFBECE ORIE L kLR &R E ORI
NBRICBT 5 secretiniBE ]2 0.55+0.07Tdh 0, HEL S BHE & OEREHIZ
0.11+0.02Th -7, MBBCHH L I/NDFEDOBRS EE G ERE RO G
BITHE>THRT B LEERDILD, REAGOMBIEREZIZIE—ETH -
2o BN DBUREMEO BT QEFRBIME R EAERBIENE D 5 2,

KiICECHIRAR T AT T 2inul ing @k L % O Rohi e 20 E Lok R,



BEHRHED 158112 % (n=3 )DEARL /2o TD I secretin O HFHFFE
CHBEAEDOR SN AR—ZCAHELTVWEHDEEZ LR,
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1251-—[Tyrl]secretin in Isolated

Distribution of
Perfused Rat Pancreas

Solid circles represent the total radioactivity
of effluent, total height of open columns represents
the total radioactivity in the pancreas, and the
hatched columns represent the intact secretin concen-
tration, determined by gel filtration study, in the

pancreas. Fach point is the mean value of three

experiments. The vertical lines give the S.E..

(2) elcatonin® 44

1251 _elcatoninZ B LRSI THW 724 L@ £ 0 KD elcatonin &
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Distribution of I-FElcatonin in Isolated Perfused

Rat Pancreas

Solid circles represent the total radiocactivity
of effluent, total height of open columns represents
the total radicactivity in the pancreas, and the
hatched columns represent the intact elcatonin
concentration, determined by gel filtration study, in
the pancreas.  Each point is the mean value of 3-7

experiments. The vertical lines give the S.E..

EBEIL 7o Fig29 Rz ORERLA-bOT, PIIRH HE P
fipicEd 5 LICGHBPRELKRBE &L i —EDOBEEHMER

Uico R 10 DB CTORERM T3 2 M elcatonin® B H.(3 0.18+0. 02
TH -1z, secretinDIHA &R CHBOBBI LN/ NY & fragmentd B4

RKBFEDH SN
Ry D E R 1T
DHICEEK

770 F AR elcatonin 100nM ZMAREFH 21T - 7208, 20
X AMERPREGEREEMEREEOMTEHES, £0
EUEA RSBt —HE TREREBIC KD PiCelcatonin



REBEERS N5 C ERHLMICSATY 30 WE L BRT DB E elca-
tonin D N AICHBR LI D AL BEONEL TV SR SE Lk D
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Fig. 30. Distribution of 125I—Aprotinin in Isolated Perfused

Rat Pancreas

Solid circles represent the total radidactivity
of effluent, total height of open columns represents
the total radioactivity in the pancreas, and the
hatched columns represent the intact aprotinin
concentration, determined by gel filtration study, in
the pancreas. Fach point is the mean value of three

experiments. The vertical lines give the S.E..
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I-apro-

aprotinin FERHHETH 5 C L AFTHE)TT TICWHL i Lz,
tininZ#ERL, £ OSAEMRF L AFRE Fig.30 CRdo 5 ViP@Ekic kD
kb ok aprotininlBE I ERKEED 386 +2.1%% R~L1c. F/TD
DNTAETE I IEEH aprotinin 10, 100nMEMNZ, B L EECEH %R
DI T,

aprotininid &4 2 Z 5% serine protease K HEET A P MonTWA
75,4 secretin, elcatonin ic k& WATHE AR L 72 C & (d.aprotinin
BPEEAN O extracel lular space CFEATE2INLOPHECHESGLTHWET &%

7_T<u£ L/ f:o
(4) & =S

secretin, elcatonin, aprotinin® BN HAEHERS L, TO N4 EED
B, InoxXTF FEIECHBAKRFORS N/IcAX-RiCHMT 5L
&AW, secretin, elcatonin {C - NTEW aprotinin® BN A (1,
aprotinin® FFO>EHNMEREPL L A ENOEGHELIVHEET 2L, HE
[G] BRICBED extracellular space CHAET AMEPLEHENDIEFENIE R
55DEEZ LN 5,

W->THRIERHFLAZBANMOBREBET S L, ChoxTFFDHE,
NOMBICIERESHEGEMEHEZBD SN D - foo F 722 D FE TDelca-
tonin, aprotinin@%%M’M)@I IBFFHRITH D IAHBEOS S F/NE L, FE
CHHBEICE-TH, BNCAHBLTLE260EEI60%, L LOHE
EAER E DB ZE T T 5103, ZRENOER T F FOSh, EEKEEE
HODILT 20ENEH S, T TRETEE, BELCELENKE ST 3
secretinZ#ERNL, F, BAZER L XV TO secretin © BE R A R A 70,



B4 F, BITEBIT 5 secretin ORI S

i & % T secretin, elcatonin, aprotinin ® 8, EWRCE G 554, %
HEBRERICOVTHREITEZITV, secretin MDD 7 F FiItlh_RTRF s v
Wk, XTFFOBENREPBENLZEE, DA CoEEERITLT
WHEIEFEWOPIKLTE oo T T FFDOW, B BT L TXHBHY
TER % RIET 5 secretiniciEHL, 208, BNZBAKOMIR A BHEc: 3H
TR Vv, MR Y NS secretin® |, BTOERAEEE, S04
BRE, EAETRECO O TREBRE L 72,

WERD receptor~DIEEMEIC DV T DRI, MY ERK S, HEEHRSE %
AOWTEBLALOOBREAETH -1, EENERE T T receptor~DiEhE~<
T F FOEAEAERS L2 XE, insulin receptor % in vivo € H W THE
B L /- Zeleznik and Rothd 4, 55)%“(‘%‘{7@"{3’6‘ peritubular membrane iC
insulin receptor® fEfE % LA L /- Petersent 0)%{;%5.:':.56)%{%75>’6‘3’0 b0 L
THIEE TORSICAVILERFERRICLD secretin®F, FETORENES
OWTIIT 2l A7,

oz

1 H secretin OB ICB T AEENES

secretin® B 53w HHIE H (3B IRATT gastrinfl @O B o 2 &l 20
iext LT, histaminei & 2B #HH LSV &A% in vivo BHIEERIC
KFOBCHESNTO S, Ve T FEMIALICED secretin O TSl
CRETERHREBLCOOTHRITZITV, KIT secretin OEAEIESL Xid 5
DATFEVEIC D0 T secretin receptoriC IR d™ 2 R R ETHE A ERALH3E] U R E
BRATREDONEDPE»CHEH LR 21T - 1o

(1) BERECKIESFEOBT

BEREC XD gastrinfil OB WM~ D secretinD EEBA BRI L/2EC
A, Fig.31AKRT LD secretinBr BB oW BINEHI SN 28R IE EAD
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Effect of Secretin on Gastrin-Induced Acid Secretion
in Perfused Rat Stomach

The ordinate represents pH of luminal effluent as
an index of acid secretion. Acid response to gastrin
was significantly improved by the inclusion of 10 uM
theophylline in the vascualr perfusate, so that this
perfuison experiment was performed in the presence of
10 UM theophylline. Although secretin did not direct-
ly inhibit acid secretion stimulated by gastrin (A),
the pretreatment of secretin in the presence of
gastrin significantly reduced the second response to
gastrin (B). The perfusion periods of gastrin and
secretin are indicated by open and hatched column,

respectively.

LNl oTce L L secretind gastrink HLFHE#H%, gastrin & BcRE
m L7256, gastrin~NOULBHBEHFICK T T 5 22 » - (Fig.31B),
Table X 3 DFER%E 300MOBAWEE L TE EDHDT, secretin Hf

AR ICdBYWMOETFEED SN DEETL T,

secretinff & O 2 @HD

gastrinfl#ic X 2 B s G FWH D Lic, ORI gastrin ic & B8



Sy secretinBEEN, BAMCHHILTVWAIDOTRENWI &EERER L,

smmﬁnﬁg%nm®g%nh1mmeJwaﬁé%#mDme£?%7
LB L BRI A A v O somatostatin N lE i + 2
CEDHESN, T in vivoEBRICE W TS secretin® fR 5 b M FE BT
ENDHD 51 5.5 B > T secretin® B IAIMENFFICI1E T NS RTAHEE
KRS LTWALDEEZONSED, TOAIEL T secretinfFE&ELED
MELEDBITERT %,

R FDIER A4S S 5 secretin receptoriC DWW THBERBEIZ LI DRI %
Abto EREMHE LTEERCHE L7 TEH secretin~ D I secre-
HinD BEE BT B HEER - 2o $bB PI-(Tyr') secretin & —5EH
RARERL, BERIRD AT BEHRT 3 & THRARSFCIB LTV A2BEHREZR S,
Z D% IEEFH secretinZ B D ICIRM LERZ 1T - 726

Z DR Fig 321Cmd & O wIEER secretinimmtk, PR H e TS
Hie—B@Eor -850, FERFEEEOERELZED ., CTLRBRNTHES

Table X. Effect of Coadministered (A) or Preadministered (B)

Secretin on Gastrin-induced Acid Secretion in the Perfused

Stomach
Acid secretion % of first
(peq/30 min) response
(A) 1 nM Gastrin 4.56 + 0.77%) 100
+ 10 nM Secretin 4.62 + 0.33 101.3
" (B) 1 nM Gastrin + 10 nM Secretin 4.65 x 0.49 100
2nd Response by 1 nM Gastrin 1.58 + 0.66°) 34.0

a) Mean * S.E.

b) Significantly different from initial response (p<< 0.05).
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Effect of Unlabeled Secretin on the Concentration of

1251—[Tyr1]secretin in Effluent from Isolated Perfused

Rat Stomach

Labeled secretin was perfused for 10 min, follow-
ed by 10 min perfusion without secretin. During the
last 10 min, perfusion medium supplemented with
unlabeled secretin (20 nM) was perfused (as indicated
by open column). The displacement phenomenon is
clearly demonstrated semilogarithmically in the inset.

Each point represents the mean of three experiments.
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Fig. 33. Effect of Vasoactive Intestinal Peptide (A) or
Glucagon (B) on the Concentration of 1251—[Tyr1]
secretin in Effluent from Isolated Perfused Rat
Stomach

Labeled secretin was perfused for 10 min, fol-
lowed by 10 min perfusion without secretin. During
the last 10 min, perfusion medium supplemented with
unlabeled vasoactive intestinal peptide (0.2 uM; A)
or glucagon (0.6 pM; B) was perfused (as indicated by

open column).

WIC secretin&E £ DT 3/ BEYINHLE S 5 glucagon, vasoactive in-
testinal peptide (VIP) % JEMEaHAE L L CMAEEGIA OFMBIMEICDNT
Bt AFT o7 LLTNE T F FTIRERH secretin DFESBEHRBR TR
»ohd (Fig33), T OHUOBAEOEG C LRB SN

FEPE 7 F N O receptorf@HTiC (3 T N E THIK S ER S, HEEMAENE
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Effect of Tetragastrin on the Concentration of I-

[Tyrl]secretin in Effluent from Isolated Perfused Rat
Stomach

Labeled secretin was perfused for 10 min, fol-
lowed by 10 min perfusion without secretin. During
the last 10 min, perfusion medium supplemented with
20 nM secretin was perfused as indicated by open
column. Tetragastrin (137 nM) was perfused from the
start of perfusion. By adding tetragastrin in the
perfusate, the displacement phenomenon was signifi-
cantly increased. Fach point represents the mean
* S.E. of five (control) or three (tetragastrin)
experiments. The points of tetragastrin-treated
group at 20 nM secretin perfusion period were signif-
icantly different from control. (), tetragastrin 137

nM; @, control.



HoohTho, EBABERLY NVICET 5 receptor~Df HRFHEE Z EA CR
HEINTOHEL, DIEOFERIINT TARIETH - 7z secretin O FNIEEHNL
ANDELSHBHABSEREOISRC I DB LSS LETRR LTV S, T/
EABBRBE CRADLE—IBNSOT ELD ZOKEEEAE, BROBEL
SEALE DL TS T E R SN,

/ﬁjoog— 0 }

g N

o] e

$ s0-1,

jo. ' \

& 0

5 %

\

Z ' %%

> 10- §§9

S LN} RO

: Q\O\\ //Q .\

& 54 o KNS

Q e

° o

© A\

@ ocey
2 ! Q
10 20 30

Time (min)
Fig. 35. Effect of Histamine on the Concentration of 1251—

[Tyrl]secretin in Effluent from Isolated Perfused
Rat Stomach

Labeled secretin was perfused for 10 min, fol-
lowed by 10 min perfusion without secretin. During
the last 10 min, perfusion medium supplemented with
20 nM secretin was perfused (as indicated by open
column). Histamine (0.1 mM) was perfused from the

start of perfusion. (Q, histamine 0.1 mM; @, control.
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Fig. 36. Effect of Unlabeled Elcatonin on the Concentration of
1ZSI—Elcatonin in Effluent from Isolated Perfused Rat
Stomach
Labeled elcatonin was perfused for 5 min, fol-
lowed by 5 min perfusion without elcatonin. During
the last 5 min, perfusion medium supplemented with
unlabeled elcatonin (60 nM) was perfused (as indicated .

by open column).

gastrinl3 BB oW, AWM AR ET 2/FHZHL, secretin I %
o ORI LB TRIMBINC, — BT RIBE N (AR ET 5. %
CTRICHIERIILE, MEITO gastrin, secretinfHE/EHC W T2 DA
mHh o+ 2HHTHEEREICKD gastrin®Dsecretink; M ~DEEA
et Uz,

FI BBV Tsecretind MMERZ R D gastrinO & D>V T, T D
INGEYEXT F FTH S tetragastrin 2 IEEHA E L TCHOFEREREIT >
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Fig. 37. Effect of Unlabeled Aprotinin on the Concentration of
125I—Aprotinin in Fffluent from Isolated Perfused Rat
Stomach
Labeled aprotinin was perfused for 10 min, fol-
lowed by 10 min perfusion without aprotinin. During
the last 10 min, perfusion medium supplemented with
unlabeled aprotinin (2.3 uM) was perfused (as indi-

cated by open column).

B, BEBRRREIBOONE - o, TITRICERMGR LD tetragas-
trin (0.1 #g /ml, 137nM)% A, secretin DFESBEMERTIT-/2L 2
%, tatragastrinEfZiC & O B S NPIIR A B9 B RREIE M 0SB K
L7 (Fig.34 )o & 540 T OEMMAL S (L human ( Leu °) gastrin (50

nMI)BERICE->THBEDON/ UL gastrind @EITER 7 R E(F R
histamine 0. 1M AR L 7288 81T (4 control & DT (F W LA~



7z (Fig.35 ),

T D#ERII B N secretinfk &AL gastriniC & O FH SN TV3B T & AR
BLTEY, BAKEEA L ~ v TOMEIEMAS secretin& gastrinfl] THEAF
T 5L EERLT,

—J5 elcatonin, aprotininT & secretin® B & [ABE D FE & IR 4344
CBmEPCTDONTHRE LcdS, elcatonin, aprotinin T35 N TOIEEH
e &5 P B BHREZ A A SN H - 72 (Fig.36, Fig.37 Do it -
CTHANDINSXTF FORTE, MBS RO HDBKED % 0. 15
BREHEGEBONTEL TR O ENTFHIS NS,

H M secretin receptor O KT DWW T @EARK L~ v, MR L ~ovic B0
THRFAB L IN TV, % T Tsecretin receptor BIEET %5 & SN 515
RO MEMMBECERL, h~DsecretindfESHEEZRICHR T 2 & &
L7,

(2)  HMHRQMEE 53 B ) O 7o RS & Hr i o g i

BREMFER C L DTN secretin receptor DFLEN FRIS L2 DT, X 54
KOOI 0 BANSZFDEEARABECT A -0 F MRS~ O secretin
DEEBMECHD DV THRE AT - 7o

BRI & O MEAMMIEME basolateral membrane 4 @i % 18 2 (L, I 4F
Culp and ForteiC &k ¥ dextran 2 W 2 BELRBIELECLEID 9 FOE 2
SR B HEDBBESATOBETEN, £ TE OB HE i
5HEE LT Inui S LB K#HME basolateral membrane vesicled
kD £BELLT, EENVHOEICED T I & 0 50
( crude plasma membrane ) 2y @ %8, < D5 #EC Percoll% 10% (V. v)
DEEELIEALIMA 7%, 48,000X9 T30 MIELDEEEITF - T, MKIEE
SEE, BELL 72 (Chart 1),



Gastric Mucosa
Homogenize in 0,25 M sucrose, 1 mM EDTA, 10 mM Tris-HC1, pH 7.5,
containing 100 U/ml Trasylol, 0.1 mM PMSF and 0.1 yM pepstatin
Homééenate
Centrifuge at 2400 g, rapidly and briefly, 3 times
Re~homogenize of pellet and centrifuge at 2400 g, rapidly and
briefly, 3 times
v

supernatant Discard P1

Centrifuge at 2400 g for 15 min

Supe;natant and Fluffy Layer Discard P2

l Centrifuge at 20500 g for 20 min
Fluffy Layer of Pellet Discard P3 and Supernatant
Resuspend in 0,25 M sucrose, 1 mM EDTA, 10 mM Tris-HC1, pH 7.5,

containing 100 U/ml Trasylol, 0.1 mM PMSF and 0.1 puM pepstatin

1

Crude Plasma Membrane Supernatant
Add Percoll to final concentration of 10% Centrifuge 100000 g
Centrifuge at 48000 g for 30 min for 60 min
Fracgions of Percoll Gradient Fraction I-V Discard P4 and S

Centrifuge at 100000 g for 60 min
Resuspend in 100 mM Tris-HC1, pH 7.5, containing 100 U/ml Trasylol,
0.1 aM PMSF and 0.1 pM pepstatin

A\
Plasma Membranes

Chart 1. Preparation of Plasma Membranes from Rat Gastric Mucosa
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‘Table M (3 FELO B LA EEC X DB NBROEEBELEDO S HERF L
& DT, crude plasma membrane 57 {C basolateral membrane @ marker
L3t s (Na' +K' ) ATPase 234 5 (58 S N7, © LT T OB EE Percol |
HEAEMECEID DB, RO0ELEEXD 1ml D25 LIEEBRED DG/
5 — vEBE Lize (NaT+K' ) ATP ase ik (2 fr No 11 (€ & — 2 3 (24
L, —H/NEETERAMEE, apical membrane ® marker& &4 5% alkaline
phosphatase (3 E.LE TBIEEEC -7 0BD LN, (Fig38)s £ T TR
i bEE D 6ml 50500 fraction (Fr [~V)iw & HE % D fraction H
NDOERERS MR L 12,

Tablel @R 94 & 5 (Na™+ KN ATPaseiith D € — 7 B HEE L #2 Fr. |
(FBXDT7-12ml O 5 ) Tid % OGS homogenate @ 1058 Fic FH L,
plasma membrane marker ® 5 - nucleotidasetthi&EME & H 8 £ & 75 - 72,

% 7z alkaline phosphatase DR A /75 <, B Tapicalifi iC tubulovesi-
cular membrane DL sh 3 (KT+HY) ATP ase ?ﬁ’féés)%ﬁEUD fraction
ICH~NEWEAZR LI, & 5iCmitochondria® lysosome DR AL cyto-
chrome c¢ oxidaseif i, acid phosphataseiEHDHT LD EIPTH 5L E
Zohvic,

COHEIC & B (Na +K ) ATPaseid ¥ O #8356 (CH & & N fzdextran
EROEBREY RS T, L bEEMTHNTETAEERT S L,
REGEZHEDO G receptor 2 E L SUHBME S BOFHYEL LTEN/IED
LEZLND, FLTINGESEE 1 - ( Tyr JsecretinDiEAHE RH L,
secretin® subcellular component ~DEESH ML HE Lz, T ORKE,
basolateral membrane 7 iE® Fr, [ A\ bEm0iEEaHE2 R Lzt L, fit
® 43 ifi] T3 homogenate & [AREDKMETH - 7/ (Tablell ),

ic secretin®basolateral membrane 53 -~ O #f & Oy el 8% BET L 7o
L2 %, incubateBifh 30Fb A TPEICEL, $701 HRICIFER
EKAE1AMEB L EDEMLICEE, BRBEAERI A UEREOKERE
SECE R L/ (Fig.39 )o

UEDHRBEDHERERTAED . secretin OHEAEBRBRY, BHE
basolateral membrane ( fEfEd 5 receptor ~NDEDLH LIS, EHEFHEC
BET S5 EEREL TS,
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Fig. 38. Distribution of Marker Enzymes on Percoll Gradient
The Percoll gradient was collected from the top
into 30 fractions of 1 ml. @, (Na++K+)—ATPase;

O, alkaline phosphatase.

EQ 12517%3%%% secretinDiE S KIET secretind FOMLU~NTF FD B4
Bt L& n, RS secretinBECKE L CEZRAOKEASRBEFLA( Fig,
40)e HFUXTFFOVIPRESRECBVTOLEAETIEMRAZA L,
glucagonid 1 UM T & secretinDESICEH L H I 5 - oo

Scatchard plotic kD2 DREGWEEMT LcE b, ZHEHEOELGRUD
HAETHC EBHEE SN (Fig 40 inset ), I AE A AL O MRS T Kdy)
[ 2.5+14nM, FAKEEGEHAE (i )id 0.6+0.3 pmol /mg protein 2/~ L,
EFHMEESIA DK, E 133+20M, n, (315.8+43.8 pmol /mg protein
TH -7,

H# OWE & FY I Gespach 573 5 » F O FERR L D S BIELEC LD
MR E (20,000 xg 7 ) 2B L, 20D secretinDfESHEEHMEL
foo B b _HEOKASMMAPHEET 2 LE2BY, £/2VIP, glucagon 8



SECRETIN (1 M)

1.0 1 | | CONTROL

0.5 1 | \+ SECRETIN

% '2°1-[Tyr'JSECRETIN  BOUND

| ‘ il ‘
0 0.5 1.0 15 2.0
INCUBATION TIME (min)

Fig. 39, Time Course of 1251—[Tyrl]secretin Binding to Baso-

lateral Membrane Fraction from Rat Gastric Mucosa
Basolateral membrane fraction (18.2 ug of pro-

1251—[Tyrl]secretin at 25°C.

tein) was incubated with
Dissociation of tracer from basolateral membrane
fraction was observed after the addition of 1 uM
unlabeled secretin (). Each point is a mean of 3

determinations.

secretinDEEAM CRIFTHES LROKRBRERMKRTD » 1o, VIPR
L~y TsecretinDfEAMASREFRBTOAMEIL /208, BEDOVIP RE
TRECZHBIBITVHDEEFEAON S,

WICHDEEFHRERER U 137nM tetragastrin LEE 1) % secretin®
A st S A RS L& T A, tetragastrindtFE X D secretin O &S HD
BERER LGS s THEAL KL (Figdl ), SBAMEMACERL T, W
7oy btk Zz0EHE BT LR, TKESHAED gastrin it LD
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Fig. 40. Effect of Secretin, VIP or Glucagon on Binding of

125

Mucosa

I-Secretin to Plasma Membranes from Rat Gastric

Plasma membrane fraction (108 * 8 ug/ml of pro-

tein) was incubated with

25I—secretin (0.3 nM) plus

increasing concentrations of unlabeled secretin (@),

VIP (Q), and 1 uM glucagon (A).

mean * S.E. of three separate experiments.

Fach point is the

Inset is

a Scatchard plot of a representative experiment.

3ELEMRT AT EAFDHI (Tabledl ),
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Fig. 41. Effect of Tetragastrin on Secretin Binding to Plasma

Membranes from Rat Gastric Mucosa
Plasma membrane fraction (166 * 14 ug/ml of pro-

tein) was incubated with 1251—[Tyr1]secretin (60 p¥)
and tetragastrin (137 nM) plus increasing concentra-
tion of unlabeled secretin at 25°C for one minute.
Each point is the mean * S.E. of three sepdrate
experiments. O, tetragastrin 137 nM; @, control.
Inset is a double-reciplocal plot of binding data

from a representative experiment.
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Table XII. Effect of Tetragastrin on the Binding Characteristics

of 125I—[Tyr1] secretin to Plasma Membranes from Gastric Mucosa
Kd n
(nM) (pmol/mg protein)
Control 6.4 + 4.5%) 0.6 + 0.2
With tetragastrin 10.2 + 1.2 2.1 + 0.1P)

a) Mean * S.E. of three experiments.

b) Significantly different from control (p<<0.05).

BREMERICE DB NI secretinDFENFE ST OHFAT 5 a2
BB D RS N D secretinDFE &ML O, & D FESEALHS (1L A Rl
basolateral membraneitd b EEMHOLMIC LTz S S EDHMANDIES
Bk S ERBEC L BERPMIE LT ED 5, BEHREIC LD secretinfEAEIEE

BEFLB A EDHBL 7. F 72 secretin® R dﬂfﬂ%lﬁ’ﬁﬁﬁ%E/uL& ckD
L, 2OMEIREE TCENREZRY, gastrinBHkO S W €t 3 % 1]
TERDPEENEBEREA TRV L 2R LT,

BT BT 5% secretindE S HED gastrinDFELAIC KD, KT 5 EAERE
BRSO UIKiilEN DR AEBRE A THEL L, T LTHRESEANDHEE /Y
FA—F DML > TZOEF G, FBEHMBOERCERT 5T LRE
Shtco HHURTFF, EYEOHELIEAEZMREENDE G, 5B L 728
132 L <, VIPH % 2 submadibular gland~~®muscarinic cholinergic
agonistD¥ESHABRKIH LT & L8 BN somatostatin & & #4748 C-
CK ( cholecystokinin- pancreozymin)ic L 0 FHEi S 15 C &67)% HIOLTH 5,
% 7z secretinid 7 v b BOM D BEEKSND gastrinD#E S E IEH AR



Ed B EAHESNT S, D

AHEH OMRA(E gastrind’ secretinE&MMEZBEEHBAL TV LT EEREL
TEy, 54‘603%3%58)& SbHETEEKT AL, secretind gastrin receptortf
HIBOTZORAREZHAGI L0 3 &R IN/, T T TRICR WA
MEoBEICO>VWTEREZED I,

GrossmanDREiic k3 & H, BT gastrin, CCK, secretin 3V &DD
receplor i@ X, £ CwfEFET % gastrin (CCK )AL & secretin EBALIGAHA
CHBERE LH->TOBEShTV ALY 7 gastrinKBIE 5 3 B A
gastrinfE & #A1C down regulation® U 5 EBHESH T 6068>L‘,{J:

ARATHLZOMREESLOBECOVT, KOBRSAHEL S 5, 44
bHH, BOWMRINIKEBNT gastrmtsecretm@{’ﬁﬂ%%}th@Lt 5Ea, I
BT L secretinicifd % gastrinOBEMENELEL, BH Mtk D HE K AT B
% L T gastrin receptor DGk C 3 & Al IC gastriniC & - T secre~
tinfEARE LB A L, secretin®MOWMMEER NMEmEsNL, F B
gastrin receptor ®down regulationb4E U, ZNSICPE - THROWMDIET
WD BSBENW LBV HRTHABI SN TSR ENEL SN

H%, ME(IHeidenhain pouch K& O TE AR D gastrind BOWEREIC
SvThE L, gastrin D WAIC FZIEHE ORI E — 7 PEEBBRADLNID
LT, BRMIDOE -7 DRI DABRDWMBOBREBE LI, $0O0LKEH
D FOBHEART % QA EE MG B O 5 L 5 & D L EFE L/, secretin
bZOMFIC—EAELTVWE T EEREFDOMAEIRELTYL 5,

INEXRTF FOKRET AMREZRET ST LETEN D 72403, secretin
fEAEAL D gastriniC K 5 BEMHETIE B8O WO EEINGEEcERLTRTEL
TEHOTWAARERLEL O NS, RETTIE 7 v METHEDRE 21T, se-
cretinf &MUOHREE, BATHET S L& Lo

¥ 2ffi secretin OREIT BT BEEEREES
secretin® A DM EEIERIC OV TR, HE L OHRENTE 55 5,2 E 1
EEIHTHEERAFHEEZ R T BEN /ﬁ@iﬂéj(ﬁ)%/j%{mﬁéci DIEZR T 1,

BN secretinff SEBALIC DV T, THRETIT R, EIIE S b RO HBENE,



MR A B O 7o D 0 oS ATL 3% UrL 5 v b BEPY secretin
HAWMMC O VO TRBRFINTELY, /48T, Bl secretin & 8 AL & [F] Bk
HEBRZHETTHERITL AAIEREREEATLIR L, £ TEIRIEI LN
UL BERERESHAOTREL NV TO secretinf A A C >V THRITZT-
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Fig. 42.
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Effect of Unlabeled Secretin on the Concentration of

125 125I—[Tyrl]secretin (B) in

I-Secretin (A) or
Effluent from Isolated Perfused Rat Pancreas

Labeled secretin was perfused 5 min, followed by
5 min perfusion without secretin. During the last
5 min, perfusion medium supplemented with unlabeled
secretin (20 nM) was perfused (as indicated by open
column). The displacement phenomenon is clearly
demonstrated semilogarithmiéally in the inset. Each

point represents the mean * S.E. of three (A) or four

(B) experiments.
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Gel Filtration Profiles of Effluents from 1251—[Tyr1]
secretin Perfusion

The effluents, which were collected at the time
of one minute before (-——) and one minute after the
beginning of perfusion with unlabeled secretin (2 uM)
(—), were subjected to gel filtration on 1.5x90 cm
Toyopearl HW-55 column eluted with 3 M guanidine-HCl
and 2.4 M formic acid at 4°C. The column was cali-
brated with blue dextran as a void volume marker (Vo),
native secretin (SECRETIN) and 12SI—tyrosine to indi-

cate the internal volume (Vt).
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Fig. 44, Effect of Unlabeled Secretin on the Concentration of
1251—[Tyr1]Secretin‘iﬁ the Effluent from Tsolated
Perfused Rat Pancreas
A dose-dependent displacement was observed by
the perfusion with unlabeled secretin; 15 nM (M),
3 nM (A), 0.6 nM (O) and without unlabeled secretin
- (@).. Each point represents the mean * S.E. of at

least 3 experiments.

ORI O TE D B C — s DR SN B EERD 1, CORRE VT -
{Tyr ') secretin® % &' 1 - secretinW ¥ O EMAE AR C BV T b &
BaENi, v
~Lﬁ%uﬁfUWﬁ]wmmm®iﬁﬁﬁ%T%ém%~UmmmeEﬁ%m
i secretinic £ 3" %1 - tyrosine @ B IZBIE SN, HoOBEBEAKRBICK
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Fig. 45.

Effect of VIP (A) or Glucagon (B) on the Concentration

of l25I~[Tyr1]secretin in Effluent from Isolated

. Perfused Rat Pancreas

A5HED TN
E MO MR A
P@EFEICED

Labeled secretin was perfused for 5 min, followed
by 5 min perfusion without secretin. During the last
5 min, perfusion medium supplemented with unlabeled
VIP (1.5 uM; A) or glucagon (0.6 uM; B) was perfused

(as indicated by open column).

CEMNHEL ML ENR 5T, FCTEBRS UHRHKE P CER L oS
B icd 2 B CHEER secretin B ATHE O FIIRA &R EZ7 v
DL T BATRBEINERL /N FEMEOELENLRD S

N, BISWFURDCHE L 7 BEHEEO RIS 3 secretin iFHALE [F

—NEICH 5
BRI N

secretinBNERBETORICE L THEN

T EAADI (Fig.43 )o W » THE G secretinld I B &
HHBEHCEHENA ENPES L ENT - 2,
EEEACBEANES 2RI EE
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Fig. 46. Effect of Unlabeled Elcatonin on the Concentration of
1251—Elcatonin in Effluent from Tsolated Perfused Rat
Pancreas
Labeled elcatonin was perfused for 5 min, fol-
lowed by 5 min perfusion without elcatonin. During
the last 5 min, perfusion medium supplemented with
unlabeled elcatonin (60 nM) was perfused (as indicated

by open column).

MRT2HMNT, Ei¥secretin®OBERIC RIFTREREEDOIEED secretin @
FEEBRF Lo Fig 44 WRd K 5k secret inid FEEEFH secretini@Fic
WMELTEBRSNAT E, BT secretin@ WKW EHMME D &L RTC
ERBDONT, TREBBRINIBAEVSERBEECHNDEZNT EMD,
secretinf& &M BEAORM S NAMACHEAEL TV BT EBHEERES N,
WK%W%aam%é$&®%%ﬁ%@ﬁ?5tb,%%ﬁw&f%F@V
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Fig. 47. Effect of Unlabeled Aprotinin on the Concentration of
125I—Aprotinin in Effluent from Isolated Perfused Rat
Pancreas

Labeled aprotinin was perfused for 5 min, fol-
lowed by 5 min perfusion witnout aprotinin. During
the last 5 min, perfusion medium supplemented with
unlabeled aprotinin (2.3 pyM) was perfused (as indi-

cated by open column).

I P, glucagonZ®JEEHAEE L TERLL. LL, THHEXRTFF ERE
FABR o I T G i BRI B o N h - f2 (Fig.45 ) - TH LB
CHEREC LD BDLEABESBALAFEORINMEEZE LTV S ENHL L
[AQEY S

—7Jj elcatonin, aprotininTRESERBERIBEINT, TONHFAE
bl secretindE B L L AR THED - (Fig.46, Fig,47 ).
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Fig. 48. Effect of Tetragastrin on the Concentration of 1251—

[Tyrl]secretin in Effluent from Isolated Perfused Rat
Pancreas

Labeled secretin was perfused for 5 min, followed
by 5 min perfusion without secretin. During the last
5 min, perfusion medium supplemented with unlabeled
secretin (20 nM) was perfused (as indicated by open
column). Tetragastrin (137 nM) was perfused from the
start of perfusion. (), tetragastrin 137 nM; @,

control.

B THY o gastriniC & b secretinfi MO FHTH AR T BB SN0 ED
COWTHRELIZET A, BEIIRND control & tetragastrindt FDOMTH
B 7S Z5 B 13 2R 14 - 72 (Fig,48 ). secretindE &AL OMHIRHAE &L HOFT
RS L0 EbRBI N, RICHREESEE O RN secret infS A HkAL
CDOWTHAEL .



(2) #H B RE 59 1) % F W 7o & e i O g AT

P’

5y bEED D OB S ] O FENI AT B BRI L ORI o i S
HEAREER Lo RLELTE, Percol IBEAELE.LEC IDIT- 72 (Chart 2 ).
% 9 crude plasma membrane/Ei% 2Bl LEIC L VAR L, ¢ O

Pancreas
Homogenize in 0.25 M sucrose, 1 mM EDTA, 10 mM Tris-HC], pH 7.5,
containing 100 U/ml Trasylol and 0.1 mM PMSF

Homogenate
Centrifuge at 2400 g, rapidly and briefly, 3 times

Supernatant Discard Peilet 1
Centrifuge at 2400 g for 15 min

Supernatant and Fluffy Layer , Discard Pellet 2

l Centrifuge at 20500 g for 20 min |
Fluffy Layer of Pellet _ Discard Supernatant and Peilet 3
Resuspend in 0.25 M sucrose, 1 mM EDTA, 10 mM Tris-HC1, pH 7.5,

containing 100 U/ml Trasylol and 0.1 mM PMSF
\ 4

Crude Plasma Membrane Supernatant
Add Percoll to final concentration of 10% Centrifuge at 100000 g‘
Centrifuge at 48000 g for 30 min for 60 min

Fraztions of Percoll Gradient Fraction I-V Discard Supernatant and
Centrifuge at 100000 g for 60 min Pellet 4

Resuspend in 100 mM Tris-HC1, pH 7.5, containing 100 U/ml Trasylol
and 0.1 mM PMSF

Y
Plasma Membranes

Chart 2. Preparation of Plasma Membranes from Rat Pancreas



Table XIII. Distribution of Marker Enzymes and Protein in the Fractions

Obtained during Purification of Plasma Membranes from Rat Pancreas

5'-Nucleotidase Cytochrome ¢ oxidase Amylase Protein

sp. act. % sp. act, % sp. act. % %

Homogenate 5.3+¢0.5 100 3.7+0.4 100 1.140.1 100 100
Pellet 1 4.0£0.7 25.6 2.9+0.6 27.5 1.0£0.1  33.5 35.3
Pellet 2 2.9+0.4 12,1 6.6+2.3 38.1 1.3+0.1  25.3  21.3
Pellet 3 4.740.2 2.6 7.1+1.4 6.5 0.940.2 2.4 2.8
Crude plasma - 25.441.7  16.9  2.9:0.7 2.6 0.150.1 0.3 3.4
Pellet 4 11.8:2.6 23.6 0.9+0.1 2.7 0.640.1 6.4 10.7
Supernatant 6.6+1.5 29.6 0.2+0.1 1.2 1.0+0 1 23.2  24.7
Plasma membrane 52.0+¢7.4. 3.1 0.3:0.1 0.1 N.D. 0.0 0.3

The specific activity of 5'-nucleotidase is expressed in nmol/min per mg
protein; that of cytochrome ¢ oxidase is in4 0.D./min per mg protein;
that of amylase is in 103 units/30 min per mg protein. N.D., not
detectable. Each value represents the mean + S.E. of three preparations.
% represents the percentage of the enzyme activity found initially

in the homogenate.

PercollZz 10% (V. y) LA X HMABENRELEC L DR L 2, Table
X &2 EhOEEBEZRDODHm A2 /KT H, crude plasma memb rane 43 i (T
B ORE L S5 5 ~nucleotidase 3 HI5 5 E & N7z, RIT Percoll®
EAEELEC IO CDNEEBR LUz, Fig .49 Z DO 5 -nucleot idase

& mitochondria® fE#E & & 715 cytochrome ¢ oxidase D Q4 /Y5 — ¥ & 7Rk
9o 5 -nucleotidase/EMWD E — 27 (& fr No10( LEL O 10mIfEIED S
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Fig. 49, Distribution of Marker Enzymes on Percoll Gradient
The Percoll gradient was collected from the top
into 30 fractions of 1 ml. @, 5'-nucleotidase; Q,

cytochrome ¢ oxidase.

nicicd, LEEPS 8-12mlID 5 EAE KR, MESEL L THOZZ, 20
SE D 5 - uncleot idase thiE H ($homogenate D 10E(C LR L . fh Oy
B DIREA S EEE/D T ENED S (Table X Do

FCTEFEMABYER DO secretindDfE WA R LA LT A, fHlaE
NEPE OEVESEAERL, 5 -nucleotidase D7 i & secretin ¥ SMHED
R BEF S B EIE S v (Fig 50 ) (RICHIBRE (C# & L /2B E1E O
a2 VIFBEC KD S LR, K2 O/ &I &M REL secretin
O BECHEE SN (Fig.51 ). I 6 DR L O Fisecretin i 5567250
e EELTHD, secretin(@ RE(AEAE L TT D receptoriZ#FESL TS
TEWH LM ETL 5T, ‘



BOUND SECRETIN 5-NUCLEQTIDASE -

fmol /mg protein) nmol/min/ mg protein)
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PELLET 2 [ [

PELLET 3 [¥ ¥
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MEMBRANE |

PELLET 4 [ FH |

PLASMA

MEMBRANE Pt [

Fig. 50. Distribution of Specific Secretin Binding (A) and 5'-
Nucleotidase (B) in Various Fractions
Each subcellular fraction (30-100 ug of protein)

1251—[Tyr1]secretin (60 pM) at

was incubated with
25°C for one minute. To determine the specific bind-
ing, 2.5 UM secretin was added to parallel incuba-

tions.‘ Fach column represents the mean * S.E. of 3-4

experiments.

=5 GC%HJH@,H%%@’\OJ secretinD#E ROV THALAL LT A, Figh2
WKRT LD CZDREGEREEES, 12N CEEIRECEL, S secre-
tinZMZ % C & THEBAOEARIAECHET Lz $72  I-secretindfh
B3 FERER secretin® A A i K D EBIKECHE X 72 (Fig.53 ).
VIP 3EREEFEALER DA secretinD & AZMEI L 7255, 1 4M glucagon i (%
MEMEREERD SN iih » 72, Scatchard plotic &k 0 secretinkh & AL D fig
WERIT-ETsh, 2BEOEATMNNELEST 52 E2E DI (Fig.53, inset)
EHMEESSLO REEER (Kd) 3 1.140.20M, BAEAEBAE (n )i
0.7+0.2 pmol/mg proteinTd 0, EFEMUEESTADOKIIF133+2nM,n.



Fig. 51.
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Gel Filtration Profile of Membrane-Associated Radio-
activity
Pancreatic plasma membranes (100 ug of protein)

l251—[Tyr1]secretin (0.3 nM) at

were incubated with
4°C for 10 min. Bound radioactivity, separated by
centrifugation at 20500 g for 20 min at 4°C, was
extracted with 1 ml of 5.4 M guanidine-HCl and 2.4 M
formic acid., The extract was subjected to gel filtra-
tion on 0.9 x 62 cm Toyopearl HW-55 column eluted with
0.1 M acetic acid at 4°C. The broken line represents

the gel filtration profile of the standard tracer of

secretin.

{d 16.8+3.8 pmol./mg proteinZzs~ L 72,
"V IP(tneuro-acinary + 72K B TEEZ S WA FHEI 4 5 neurotransmi-
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Fig. 52. Time Course of 1251—[Tyr1]secretin Binding to Plasma

Membranes from Rat Pancreas

Plasma membrane fraction (51 ug of protein) was
incubated with 1251—[Tyr1]secretin (60 pM) at 25°C.
Dissociation of tracer from plasma membranes was
observed after the addition of 1 uM unlabeled secretin
at an equilibrium (Q). Fach point is the mean of 3-6

determinations.

tter EEZBNTV 5. D 75 secretin B E LM, I CHx®
WA AV ICE O RIEE MBS B R LEVESNTO B, D EOMBEKETY
IPI#ES L/ secretinZBE# G ARE/T 2 /R S 100 » 728, — T flfa 43 )~
DA T secretinDEAPFEEOVIPR LOIAF SNz, LALASEHD
HBREDBEDOEALAKRICEBENRETICEVTVIPIIEANTO secretin @
HACEEBERITITCLELBOL LD RIS N1,

RIC gastrindk FRFIC B % secret inDMAIEAE &M A BT U 7o as, ERE
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Fig. 53. Effect of Secretin, VIP or Glucagon on Binding of
1251~Secretin to Pancreatic Plasma Membranes

Plasma membrane fraction (200 = 10 ug/ml of pro-
tein) was incubated with 1251—secretin (0.3 nM) plus
increasing concentrations of unlabeled secretin (@),
VIP (Q), and 1 uM glucagon (A). Each point is the
mean + S.E. of 4 separate experiments. Inset is a

Scatchard plot of a representative experiment.

BT EREEME, tetragastrinidsecretin® &AM CHEFRLEEL RIF
71 h -7 (Fig.54 ) - TH, KfE T secretin receptor O fF7E AEICH

EDH A ENBPEHLLTH D, FEA secretinks &MALIT gastrini K A
Z TRV EHRS N S,

Hit

~F



Fig. 54.
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Effect of Tetragastrin on Secretin Binding to Plasma
Membranes from Rat Pancreas

Plasma membrane fraction (164 * 6 ug/ml of pré—
125I—[Tyrl]secretin k60 pM)

and tetragastrin (137 nM) plus increasing concentra-

tein) was incubated with
tion of unlabeled secretin. Each point is the mean

t S.E. of three experiments. (), tetragastrin 137 nM;
@, control.
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Fig. 55. Relationship between the Concentration fo Secretin to
Stimulate Juice Secretion in Perfused Pancreas and to
Occupy fhe High Affinity Binding Sites on Pancreatic
Plasma Membranes
, juice secretion as percent maximum, —-————
theoretical occupancy curves (as percent of maximum)

for the high and low affinity binding sites.

(3) & £

FEPNIC secretinDFFRIIFE SN OFAT 5 EEERECIDBD, 2D
AWMU~ EAE IR S EAND secretinfEAEB L D ELHER EBER
SHinE Bz, AIEOHRE B X UL LD R T receptor D secretin §& &%
HWOBFNERERRETAVIHELCEI->THARENR T A REL /2, IF,
Petersen® Y AR OF &AMV 725 » M EMMKLIC LD, peritubular
membrane (T insulin receptorDFEHET AT LA LI Lico BEEMENT



F KD receptor BT ICEREEH VWL LRV EDDEFRHAFREE Z 6N 5,

Scatchard plotic & 3 CEEOHE ST PHREC AT 5 &%R
Wi REMEHEARUABERETCEIRET A EBHEKLE L7208, T0
13 washing iR th (Fig. 42,5 = 10 /) i B BB AL S E U fo ek R 05 i Bt
Lizt-bEHRlSNE, 7 v PENICBWLT secretin&VIP @ receptor (341
BT UTEHEELTWAZ &dRobberecht b iC X DS TS 1z, 74
#% © 13 adenylate cyclase /& & 11 _VIP o#faE A~ O &M 5B
RAC K > THBEA Z =D D subtypeiC n A L 72 378 H(1)high-affinity
secretin receptor (Kd #9 0.3 nM ), (2) low-affinity secretin receptor
(Kd #1300nM ) &(3)VIP- preferring receptor® ZD7T&H %5, F /- Schu-
125743 5 » b Bk D comterflow technique it X ) HEMAE2 08 L, I
E#lX D & secretiniC & 5 adenylate cyclase i OREEZE OEWT & AR
ELTWVWE, $HZDOEREL0D LAESE S secretinBEEWN I oM TH S
ELTV B, EHOBLGEMEHSBE (Kd: 1o E #5087 & 4
i U, BB SO, SEMEBROMIIE L secretin receptor DG &
’fétfa:fiﬂﬂé LTWBZEBHESINS, Fig.bbid secretin® S & L U8 &
B SR~ OR G L | EOREEREIC L DB secret in®D g 57l
REFEHZ 77 7R LIbDTHDbH, EBREHICHEADHER D 505, KK
WD LR L secretind @B MR GEAANDO HHE & ORI R I SR
H o Nt

B EREMLD secretinffE ALY gastrinic K DFAEAISN TN T E5ED,

H, A secretinfE&EMOHR, FHEEREBCHEDH L LEWH ST L,
COMEEZRPTAICERISICRFTZED T TNITEST0D, TNHDHIA
E, BCBO28ER7F Fic X AKEEHGKF L MIHT 2 LT, ARHELHA
ME5A56DEEZ B,



PEEHTLZECHDBEV S %EHE T 5 secretin, elcatonin, aprotinin
ZETFURTFFELTEY, 79 bME, BRTOINSGRT F FHEEERZO
DA, REBEHRERFT LABRROLSBHFAMA LG/,
| EYoB., BABTHMITZHNE L /om bR EimEo L

ROy PEEAEIBOTLAEEKETS ABOMENPRELTED,
EIRHIHERE 2 R LR TH B LS00, £ O CHEMRBHRESELEA
BT LR, RMBROSBEMRBARE L THETH AT L, F7pepsinflFE
VMOGBEPEHTH A LERYD, FRMEKDL X O pepstatin & BER & P HR
MT 2R FEEMSL LIz, COHIFEICKD tetragastrin, histamineFHD&
RIS C X AEWLEBOWITES XTI EY O cimetidine FC X 55
R T BEE T X 72,

—HBEERERCNE T IBBO—Ho#RT 2 HENIRA EOHE TR
ENTie LA LEILECELET 27 F FHOBEEZR LHEL 115
BROMEELR%, BREEE L. CORBHEIRKL >T 6 secretinick 0%
DPEECIKEL-BEES WO AL, 72 pancreozymnE MR TR K, amy -
lase Db DO FE BT MEAERBD 720 LI EOFERI O, COBERE, BRERLD
I EEBAEAE R L, U SIEY O N E) AR & K80 O B & i D i 25 41 15
MDOMINL LTI LSS, BHRERRTH A5 EDAHI N,

I Skl s secretin, elcatonin, aprotinin® #H

HEEHEE AT RN OBBAEE MRS 570, TE#REE A 7~
FoViP@iES & U radioi mmunoassay iC X O X7 F FEO MR B L LBk
LR, EERR7F FO secretin i b ALET, —HEIRDelcatonin
BEhckEx, BRIR<7F FO aprotinin@ B TR#EREZ T AL -7, L
»LUEFETH - 7z aprotinind £ D4y FA disulfidefE &% B L 725 E H
ENEL BB EMRDO N, HENELEICET B disulfidefE 5 OF 5
B 5 &1 - foo B4R~ D343 aprotinin ) elcatonin » secretin @
NE & 78 51208, ZORMBERB/PS CHBRARTORSN e A<= ICELTH
L, —HMEMEBEcsEAELTVLE D LAl LT



M BB 5 secretin, elcatonin, aprotinin® & &j

SO LAEBCBIR2INORTF FORM, REFHE ELEKT 5 H
B CRBEREICIDRAIEORAEIT->co £OFRER, HBIKXTF FOD secre-
tinBR#FEZH LT, T XTF FORBUDIEFRE SEKRTS -7,
X 5T aprotininT i disulfidefEEOEMIC LD T DHEHNLEHE OANELE
Bl 34T N500HBRABE~NODHHFELHULLEHAZRL, b
R7F FOHT, REBECE, BRETERHSEHIBD SNE - fz, IRIC
RTF FOEPZORBEERCRIZTTEELFCHITL o TOK aproti-
nintZ ERB AR L/c/2®, secretin, elcatoniniC DWW T KT F FILLE
BOBARBMOLEE AR L7, elcatonin® RB#BEESEREELHT 5
insul in, aprotinin Tl S h/izD e L, TN 565 X7F Fid secretin {UH
CEEBARITE NP ot o TRTF FOBBEWHEEL ZOBENEHZ b
YT AERNTHY, REETORTF FERIMHAEH GEHA TS LW L
Lir&iioT,
V B, itk 5 secretinDRRNHES

INHRTF FON, secretinidF, WAL ELRNIEEG & T 5500
Hod, BRESLEA (receptor )OMRBZARHOET I Th -7, £ TET
BEHRECE D gastrini@ K 2B WMA~OD secretinDEMARFT LR, 20
MENBSEENBESER TR, ZOERARBCEENSFAEL, EHEK
FEBNET B EBPALD EN - foe RICE UEREE HOT secretin # G
WAL DR % R AT kR, BRICHm L T2 #% secretin® JE Eifksecretin
CEAEAERBEREZED 1., L LIEBEDHEMT 5 glucagon, vasoactive
intestinal peptide(C (31 secretinZ BRI 2R LFH O NT, AT
secretinD BRSSP HEET I EZEREICIDHOMIT L, D
EOHMMOBREMEEBRITTAIEHM T F FHvE O receptor WEAT A4
facEE L CBME Lo mMEMMmMBECcEYE %08, KR L, LT
ZDNEAND secretinDFESWE MO E DA & HE L 28R, B/
ESE IR bEVEAEEZRL, 20K EERECIDELEREN
6T AT ERBD o, S OICHEFRES X CMIE S B~ O & AT O X
D secretindf &AL D secretinfl G HED gastriniC K VW RT B L&D
7o



PIEo#ERE, BN secretinfE & MOMREM D THS MLz D TH D,
secret in® B 2w £ H (< secretin receptor T gastrind @ M A/EAN
BGLTnBT EERBLTL B,

—HHERIC S secretin DB ENESBUBGEET LI EAEREKICEDER
XS IR A E DD secretinDFEEH L O Z OMESHULHE Fch 3
CEEHLLIC LI, L LB &R DS I L~V TD secretin Lgastrin
OMEERERD NG, B, BEET secretin receptor DHIRICHEDH 5
CEDNHERSN. THFOESEAND secretin® &5 H E & B 5 Wb {EHAD
M BEGMELZED, ZORANEEEMOEGTHTCHET 2HBEEZH S H
T Uto B, BILCHERETHE secretink & SBAL O F i (340 K B 5 i8] ~ DA
G EBIFRINER L, REAEEEL RE L /2R T secretin OFEH &AM
DBREEBNT 5 ENTE T,

Pll, #ERZHEBBEREFCLIOTF FHEEEROT, BNEZR T
FFHROHENRBCERNT RTICIOVESHT L LEHL ML, &
7z secretinTid B, BESHA~DOHEEGREEZBRECI OIS 5 &Hicx

ot rmiaEsEEHOTHL LI Lice KRR E T T FHREELD
RANEELCCEBRBEFORHA L, FRTERNMBCIIVBELDLEE
A %o

—8:9—
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KOS, RFFRCEL CKRIEHMREL2HES, HEELZBEDLDOLILL
FUERARY B TEHRNO BN BERHE CcBEELTLIHEEZERL LT,

F-HEAOGRBEANS EMAEEEH O LTBAY ¥ B, e 2
MFEHCCERRRE —BICERT 5 L, ERO—MIHB IR CRAK
ET&+, BmAEkREL, BEET¥LD, AElErt, REFFEL, E
Bt L 9,

BRI AE S LTHRA L THL A EARPNIRAXIE G T2 R L
HEDOEMICEMR NI E N RKRKZNELEKBLEBRICELLDHEEELL
ER



F1HE 7o MELEEREOWS
(1) =¥ L USR5

histamine diphosphate, pilocarpine hydrochlorideld ¥ H/FD &0,
cyclic AMP, dibutyryl cyclic AMP (4 Sigma#t® & ®, tetragastrinit
SHEEREDED, cimetidineld Smith-Kline - R D & D, pepstatin i
RTFFFRADO SO AEH O, iDEY, AFETHRERLEZEHR L7, 4
FIMEKBIMERGEK ( ACD#K ; 45mM sodium citrate, 23mM citric
acid, and 74mM glucose )HICERILL 72 41 #K % Krebs-Ringer = K&
frik (KRBB) THEENDEE L bOE2 AV 72, MEERMAIIKrebs-Ringer
RGBS ICEORFEFRIBEAE 26 % (Vy)DESTMA, BWHEESEER
ot 4.6% (") dextran T0 A TRM L. 95% 02~ 5%CO: RA N X & TS
W%, pHT4CHE LA bDEMA L. Krebs-Ringer® R & iy ik O Al 5%
% Table | iTind, BREMNAERKIZ 0.616mMNa, HPO, , 0.092mM citric
acid, 154mM NaCl#» 5730 pH 6.6 &R T EE k%A oo

(2) EERERE

K8 150-250 go> Wistar REEME S » b A2V, KOBRIEE & L&
TT15-20 B[4 X ¥, pentobarbital( 40mg. kg, i.p. ) THET,
PITOFHAET 70 £ THBTEEMSEE N L., SEWHEEML 7, K
BEEIE s i - TR, LSRR EAR . BREIIRE K KL oo B R R,
BEABINRICH = 2 — L (SF : 1.2mm) % et R SR & 115 B Bk o
Rt 5k 5 HAMEE L, heparin (500U/kg) 24 =2 — L& OEAL K,
+ 4518 &k © FH DI Grodsky & ® 5 e it > ThEL, AEEDHE?2
MmOH =2 — LEBHIHAT S & &b EEBRERELE D X SEEE
P R TESEE LA, iCH THEB A —BWBEL, Al = — L&D
ML Ak EEA, BRENEESE, #=a—L (A% 3mm) %



Table I. Composition of Krebs-Ringer Bicarbonate Buffer

NaCl 116.0 mM
KC1 4.7 mM
CaC12 2.5 mM
KH2P04 1.2 mM
Mgso4-7H20 1.2 mM
NaHCO3 25.0 mM

T IHEBURBLOBALMMT THEL . BHEAERKEEZ 1 mlmin®Dijk
ETHEAL, BLroOmBBEPER L - 1R TP A =2 — % pH &
MG 50 TOMMIKD pHRLE L 1L 5 D% D 128, BRI ==~
—UhoME#EHREREE 0.7Tm ]l /min OFE THEET 5 L3k, GEBK, I
iR, PR, MIEEEERL 7, OTELCPMIRT S UIbZ L, EEA
BRAEE R LM TR, PIRUEARKCs =2 — L (AR 1 5mm) ZFHA
Lo TRHDFHEIRE->T Ty MIKEP SMEERBENDOBITICHESIBT D
MEDOREBEAEBEDT 2 EBTE, BABEEF37TCE LT,

gEEerE Yy b (230-260g ), KREFT v b (Wistar ZjftdE : 30-50g)

EFRAOVIEAGEROFEREIT -0, KBRS v POMEERK S L UF K
NEERB OREITE 4 0.2ml/min, 0.5ml/min& U7,



{3) B MWBEIERL LU ERED pepsinogen®D E &

BN (3 pH 3.8 ~ 6.6 O HIFH N T pHIAE & I #% E B O B R 173 MRS
BAEDLNT NS, 2 THEED L Ok pH % pH 085 (TOA CD
R 12-A)EMAvCEGRNICIIET 5 &, BARKMCET 28B2WE% Hori
LohiE" B kO pHZ 2 5 b (TOA HSM-10A)% AL 72 0.01N NaOH
X BWEMMP S KD oo BB WRIBCEYERG OB W R, BYE R
kbt RENMEBEABYMEER,POZ LIS, H#ES %%&LTTLto

B i D pepsinogen D EHE (T, Kumegawab@ﬁrf Kﬁéo’C{T«:to

W28 7oy MEINBREE R O
(1) R¥EBIUREEBEROFE

secretinid = — A X Ot 5 S h 7o HiG¥E 3110Crick, Haper .and Ra-
per units /mg THIOHEILE R VE VEAESTHO 7 7BEPLOMHERE %
fE/M L 720 pancreozyminid Bootstt D D, elcatonin((Asu'*’Jeel calci-
tonin) (X B AEEES A L DI X N2 4000MRC units/mg D &RkmE R V7,
fih D HEYy, RIFHIRERREEA L /oo BRI 3 Krebs-RingerH iR Bk #%
W 0.5 %175 albumin, 4.6% dextran 70% 1A, 95%0: ~5%CO-REH
RAEHE, pH7T.4 CHBAM L BREZMLEHL 7

(2) HRERE

Wistar &Mttt 5 » ~ (A% 250-300g )% pentobarbital( 40mg kg,i.p)
BREER . Penhos 50 H ik ic it » CRERIM L, MkET - 7208, T OB, B
EHHEMOoMELEELL, TOFHELUT LT,

MEEEham-> CHIE, BEEZATHRE L CHEL, v TH LEROD
MELEMTHEEL . MM =2 — LEFBALABBIRE Lk &k,
EEUIG Ui I B IR, B2 URE, BB L PNGO—HICNETS
RS ek B U7z BEDSIED S BT & 7238 S RIS T EB i T L O THS
U, + BB TEAOEE LB THEEURL, B+ BN EEER



HAKTHER, "=a—LEBAL, BT HBEHOMELZTAERCHEEL
foo WiCk, GEHEIK, HFER, BELERT S LCRIBED+ " 1BIEH
M DBEEBEIAN =2 — L ( PE-10, Clay-Adamsft) & A L7 £V T
HER FBOBEBREIRICAH =2~V (AR L5mm)ZHAL, TOEHH
FTEEESREEHROMIC AL OBEEL oo BEREMN 0.5ml/Mmin OFE
THET 5 &k, FRicr =2 - (AR 1.5mm) ZHA, EEHIK LT
DIEMABIRE B e, BREECEEL o, CORATEREEE
2.0ml/min £, BRERC I OBERE BV, RS ZE O TR
DBITC LB LRI L, BRE—EERCLOTY, FERREG 15 2EE
ZEPME L, BYOREHRE 2 DRICER L 7.

(3) BEW WS XU amylaseiF it O RIE

PEWE o7 b B 1S Tachibana@ﬁ‘%zz)ﬁl K ORIEAEITY, BEET amylase/&FHD
HlRE (& Caraway?%”)?a} BOWTiTo 2,

Fow K R o i

% 1Hi secretin, elcatonin, aprotinin®'§ N{CH
(1) 7 P AL EERE

Wistar 2ttt 7 v + ({KE 180-220g) A Hv, HKEROHE 1 T 1 &2l
RUIEHECEDIT->2h, RTF FOEKBE~OREEM LT 2 BT
EREHRIT 0.6 %4117 albuminZ RN L 7oo 3 OB IE B P NE K OpH
BEER (BERBEEN 16578 )T -7

(2) HEBIUABBBOHR
secretin, elcatonin@ EHOMH 1 &5 1 HilCi Lz b0 E Bz 01
- [ Tyr') secretin@—5 94 74V b — 74O 6O %A L fzo aproti-

nin(d Boehringer Mannheim¢t D $ D Z M\, £ D EuE B L U'S - carboxa-



midomethyl{b &z Liu and Meienhofer@ﬁ?%“)éz SOFBL, FYLFE&EE
2RV THES L 72, Na”’1 (3New England Nucleartt® & D %A1 L 77,
elcatonin, aprotinin%@mslE*%ﬁﬁHunter and Greenwood @D 4% L #
chloramine T # Pic X 0 Fv, #UF@EC & O L /. K S IA S I
REFEGBREITY, AT T-20CIKBREL . T OERKED L KEHHER
#1004Ci 08 Th - 12, secretin@@ REEHN ~7F F& Lo . % 7
BEL 72T - (Tyr') secretindt B A FERE L T 68 10B0 80 IED T8
DNTORENAD LN, Z T Tsecretin®”’ TEH#EE L TIRHIES FRESDT
( F1@™1 - tyrosine YDIRAD 10BLL FTH -7 bOEHRL 720 MO A%
IR RS EER L7,

(3) secretin, elcatonin, ®H N B

OB T T N MR PR i, LR R SR A PR (T
DT BECETRTF FOFTRNRFERST Lico T ROLERKTR, D
WCEARH, 5.4M guanidine-HCl, 2.4M formic acid #» 5755 i tH#
(5m ) hicid L, M) homogenate® /5L, 24,000 4 T102 fEELDEEE
1T - 1o MR DI P~ O BEHEME ORI E G 70-80%TH » f2o % 7
IR (3 2,000 X9 T 10 MR ODBEETL, MEKESH, LEZ 5 VI8
b E Lo secretin, elcatoninZEi i iC (3 Sephadex G-25F(1x70cm )% ,
aprotininf i (3 Toyopearl HWH5F (1.5 X90m) % Fl W T ViIF@E%Z 1T
W', 3M guanidine-HCL 2.4M formic acidTHEH Uiz, HEHIHITI 3ml -
5757 vavarysy—(LKB21105H 50 3Gilson80F ) Z{HEH LRI
Lzoe B4 DA 7 413 Blue dextran, standard P 1EEE <~ 7 F K, 125I—tyro—
sineZ T, void volume ( Vo), REI T F FEH volume, internal
volume (V) A& 42 F%E L oo RE(L~<TF FRIZ standard "TEH <7 F ¥
BHSES RS ARHEEECIDEHR L, LEZoMb, 2R FER0 -
4CTEBL 12,

JERE S secretind B W (3 elcatoninfE il (& FIIR it i & R . % radio-
immunoassay i€ £ O BI5E L fz, secretinTWREHE—F V474V b—7HD+
y PR L, —7% elcatonin(dOrimo b O} L 5tk Vic X 0 &L



7o

(4)"?°1 -f£ 8 aprotinind trypsin & D& &

251 &8 aprotinin ($9 1 nM ) & trypsin (Sigma#k typel{, 142#M)
% 25C T 5 4 f incubatet®, £ DK %E 15% polyacrylamide pH4.3 & H

WBF s 2 BREE B L0 fre KB TIRE A VE R T A —
( Miles#t ) Z B\ THIM, & v ikt il o 1 &l E L7z,

¥ 28 secretin, elcatonin, aprotinin o B N5
(1) "PIEHANTF K ORHEHONE

%;@%%ZE%1%T7wwﬁémibkwtﬁ@%$ﬁM®Xxk%
CHMHEIEHEEEORBCI D EARNREMARBEABE ML /2.

(2) MRS ERE D RIE
inuin(3mg./ml) 2@k, DEEHCBEREL L 109%RCHZ i, AR

b inuliniE & % Dische and Borenfreund@ﬁ(ﬂgm)éii hEREL, MiaARE
HMERMELT,

%187 secretin, elcatonin, aprotinin o RPN H

(1) 5 v bR ERE:

IKE 250 gHie DO Wistar RS » P2 HOWEROIE 1 = 2 #2)GdL
T B XD ERET-> 15 ﬁ% DEEFR I RER B D 5 155 6O %2 E I

BEREL 7o



(2) #HEBLUEME RO AR
FEEROIHE 2 BH 1H2EL Lcb DA HEH I 5 &I porcine monoco-
mponent “insulin & porcine glucagoniI Novottl D &D A H W /2, salmon

calcitoninid Sandoztt @ & @D, porcine calcitoninid Armourtt ® & D, hu-

man calcitonini3 <7 F FIFEFRO EDAEFEH L 7,

tetracosactide(ACTH
(1-24RE—HEDHOD,

pancreozyminid Bootztt D & DA H W 12,

(3) secretin, elcatonin, aprotinin @ KPR CH

VO TR < T T R PR . MR R A R O s 2
BIEGN TR LAy VP B K DA 5 ETRTF FORARBEEE
et U 7o

JEREFH D secretind B (3 elcatonin% B L = O REHH: 2B 4 3 54
{3, radioimmunoassay i £ O FIIRFEHERDICHETRT 27 F FREAEROD

= Ao

ME2EE I HBNCEEH LT X DEEL 2,
(4) elcatonin® & A% BB 3k T L 5 A~iGHE1L

leucine aminopeptidase(typel[-CP), carboxypeptidase A ( type | ),
trypsin (typel), chymotrypsin(typell )3 Sigmatt® & D% H W #2,elca-
tonin(5.7nM) ZZEOERH D WXL L 37 CT 1090, BERAKRTT
incubate 217\, ¥ elcatonini® % radioimmunoassay iC £ 0 & L7‘:O79)

%2 fi secretin, elcatonin, aprotinin ®BENS %

(1) "PI1E#H <7 F FONHEBEDNE

HEBROMHE 2 FH 2N L HFELC X DRIEZIT - 720



(2) MRABRBEEOWE

inulin ( 3mg/ml) D EREZITV, EROIMEF 2 B 2 H2)ciE L 2 ik
RO BEOMBARSEEZBE L 72,

H4wm O OFE OB O
B 1Hi secretin DBWIT BT AEE RS
(1) =HEB rUvaEEKROFE

secretin(3 HiftE 16,000Crick, Haper., and Raper units/mg®d & — A4
HE OB s NEbD AR, T O PHEBALR Chey 5 0 1 L0 TT0,
Sephadex G-15/G-50fine ( 773, ww)# 7 4 ( 0.8 x15m) THR®EK, H
B Sephadex G-50F (1.0X70em) THVIF@EIT- /oo £ L CHBETIEEZTT
W E T - 25 CTREL . NPT 37 5 v xBFNF (3 K Y +F)D
bOEFAL e 221 - (Tyr ') secretinid®—35 VA 74V F— bk Dt
H&htz6 D% Sephadex G -50 TH®%, M L/, vasoactive intesti-
nal peptide (3 Calbiochemft ® & akdh, glucagon (X Novo o il Hiks 8 5%
#f L7o human(Leu™)-gastrin I (& Beckman kD& R&% A L 72,
Percoll (3 Pharmacia D b DE 7z, MOAEITHRHERLZEM L 7,

(2) 7w - BFi M basolateral membrane 43 I O 7 5l

Inui SHHE LT v PBEREMHM SO basolateral membrane vesicles
AuY% 5% L L, Percoll HEAMMLESBA L FHBL D basolate-
ral membrane O, HHREZIT - 70

(A8 190-230g OWistar RifEHEZ v POBA L, KB T O buffer A
(0.25M sucrose, 10mM Tris-HCI( pH 7.5 ) containing 1mM EDTA, 0.1
mM phenylmethylsulfonyl fluoride (PMSF ), 100U /ml Trasylo!, 0.1
UM pepstatin )iciR L, BECMHELLZABTMERD RO /2, BMEZ R
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# L, FEE % Dounce homogenizeriCc X9 754 @ buffer A 1T homogenate
ZAER L, 2400XgitFERE D CFILT 2 HETIRELDHL /o, LA %
HEORVDOFE D ORED buffer AP THU homogenize®iT -7, T LTHE
2400 X gT LD TR LD 3ELELDBEEZIT - /oo A (P1)%E, L&A
2400xgT 163 L L, LA (P2)ZNEL /oo 512D LH%20,500
XgT20 i@, b (P3), & EEOMO fluffy layer ZHELL 72,
Teflon Potter homogenizerZ AL T, 27ml buffer AT D fluffy
layer Dhomogenize( 1000rpm, 10 strokes) %47 crude plasma mem-—
brane 72 B % 15 720 % #1iC Percoll % 3 mll A 48,000 g, 30 %7 MELD#
(Hitachi RP 50T rotor )% fTt, EEXYH 6 ml-3DHitachi DGF-U
density gradient fractionator% FlWEREL, 7 -12mlf8® % #i% basola-
teral membrane/CE L HE & L7z, I L 723 i3 Percol 12 B BT
buffer A THWE, 100,000xg, 60HIELDBEELIT > /0o & 5 ITEHM
e B 53 i (3 buffer B ( 100mM Tris-HCI(pH 7.5 ) containing 0.1mM PMSF,
50U-ml! Trasylol, and 0.1 #M pepstatin )9 T suspend U, 100,000
g, 600MRELABET - /oo RRANICTIS D N/ EE R buffer BR T 277 —
VOEFE (0.4x20mm) % AL suspend L /2o LAEDOEIERT~NT0-4CT
T -7

TEEEER ORIE L LI O HHETIT » o

(Na++ K+) ~-ATPase 5 Jgrgensen O)?’i?fss)
5'- nucleotidase S Widnell and Unkeless® % k%%
(K'+H")-ATPase Culp and Forte@ﬁ?ités)
acid phosphatase ; Scalera%@ﬁ“%%)
86)

cytochrome ¢ oxidase; Peters® D 57E
EOHER10% M) 7 o vEFRTHEBIEZ R L, 4107 albumin ZFEEL
LT, Lowry b 0)77‘&87)6C L OHEIEL /<,

(3) secretin®OfEAFEEH

MEDERS (30-10048F M) & 60 pM “ 143k secretin® 2 % 41
7 albuminZ A O bufferB(pH7.5 ) 20041 T 25C 1 53 incubate % iT



> foo FEEERO NEIFREFBEC L OFER LI, $HDBEKE L2 ZIMNE
albumin% & buffer B 1 mlZ RKIGK P NA T A& %2 FiE S+, cellulose
acetate filter (Milliporett ) THEF WA T 5, filterid/kis L7z bu-
fferB 7ml T#kigth, filterhDBRHEREZHAE L, FRMNEAERE25
M secretintt HFRFic B 2 IERHENESREEZLEGRPOELGIC T LTK
i, FREUHEEBEIMAZZKHEEED 1 -2 %Th -7,

2 H secretin DEWNIT BT B FEEMKES

(1) RESB LTEHERO AL

3

4TS IHILICEE L bDER W7,

o

KD
(2) v b plasma membrane %) O FEH

EEROMWE 4 =E 1 HRcd#M L7 v b B basolateral membrane
53 BB P HE U TIT » 7o

(A8 190-230 gD Wistar REEME 7 » P OREEFEH L, FHEEMUIL, 51E
D buffer A (0.2 5M sucrose, 10mM Tris-HCI( pH7.5 ) containing 1mM
EDTA, 0.1mMPMSF and 100U./ml Trasylol ) 1 TDounce homogeni-
cerZf#H L homogenate 2 {ERk L 720 KIT 2400 X giC B EE R E b 4F1RT
BHETIEELBAEITY, RiE (P1)%215/. LiE% 2400XxgT15 57
wmilb L, thii (P2) %285, BiczD EiE% 20500 xg T 200 H=.0 28 %
To7e LiEABER, fluffy layer 2EL L, buffer AthT Teflon Po-
tter homogenizerZ M\ <T, 1000rpm, 10strokes homogenize % {7\,
crude plasma membranesy# & L7z, Percoll 3ml A2 DN WMIMASE
Z30ml & LT, 48,000xg, 300ME LA EEEITH. LENP S 8-120f D5
B % 5 - nucleotidase/E¥ED 7 & ) plasma membranesy il & U T#EH L7,
wiT Percoll 22 < BT buffer ATHEI L, 100,000 xg, 6047l 0050 B
AT o tco Btk buffer B (100mM Tris-HCI( pH7.5 ) containing0.1
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mM PMSF and 100U m! Trasylol )EMC"suSpen‘dL, F UM 100,000 X gT60

DECTHEZTT - oo REIICE /LB buffer BT 275 — D F 445}

Z M suspend U7z, BERO—HOEMEG 0 -4 CTER LI, |
BEBROBEREROST 4 ESF | H2cEH L HEC X 05T - 1208,

amylaseiE ¥ (3 Caraway i’ THlE Lo & FH 13 Lowry & 0 55 ek v il
ﬁ L/ f: o

(3) secretin®#EEER

juf=3

KEOHE 4 T 1EHBWCRE L Tk X 0B Ui,
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