7 v b BHETEMIEOREEE & pepsinogen 7L D

ARENIZBE T A BF5E

Z$235



7 v N BREEMBEORKEE L pepsinogen 53 D

AR BT 2 B A Ao



SN

B D F e 1
& B mmm e 1
H1E EHEIMBEOBEY pepsinogen & intrinsic factor

DT BEBHIRET - 3
£l BRREHEMREI»OOEMBEOTHE - 4
E2H EEIv FNEEMES SO pepsinogen SIS T 5

DWARENEDEE - 7
E£3EH Ty MNEEIMBICBILIEESWIZEDEICL S

MFP Ca® OB e 10
F4E FvFPEEMBCBIEESWREDEOMIEA

cAMP BEAHEIZH T AEH - 13
ELO5FH Sy FPEIEMMBESS O intrinsic factor FTWOHE —----- 16
BOHT EE oo 20

25 2% Pepsinogen WA T % somatostatin DFEE - 25

E1EH Ty PERNEREICBIT S pepsinogen FWIZxTT 5

somatostatin OfEH - --- oo 25
28 HMEA Ca® IcxT % somatostatin DPHE - 29
£ 3H MEEAN cAMP 23T 5 somatostatin DB . _ 32
BAE EE  —mcmm oo 35



# 3% Pepsinogen Z WX T 5 SR EMER OMEER ----- 38
E1E BEIv PEEMRICHT S pepsinogen TWAEEWE D
GABDEIEE DR omom e 39
% 281 Second mediator DEAEIIN T 5 5 UWREDE D
MAEDLHILLEEE e e 43
EI3H T v FMENEREICBIT S secretin & ZESWLEDE D

WA EDLEIZ X BEERT pepsinogen W OBE ------ 51

BAHT B - 54
S 60
- 63
HER DB o m o mmm o m e e e 64



woa
ERBERERTEHMETONT Y AOWEICEI D BETALHEEDRLT VA,
ZONT Y REN19534E, Shay HI2 X DIRE S A TR, BEEoGEIR

PNT Y AEAAMICRERD LI Bh, L) T L2 hlIlfTbRTE L I,
WL ) "no acid , no ulcer” L ELNTELBIC, RERFO—2THIH%
MATIZHEIZ B0, MMFEOERESINTE, 2ok, FHHF. La) v#,
H, 78 v 7 —, 5121k H K -ATPase fREA] (YKo 7f ey —)
Lo ZBRGWHHEIRPRESNTE L, REDHROER IV, MBEEED
ER OB FEIIEE IS T HRRIEN ) TR EHABEFHEIC SN D &
A, BREDWT HEMBEIAVOND L) Il%oTE7, 19784121 Soll &8
BENHLCLFED, BEOBESICL ) BRE, OB BEREMBE A\, B
MR X AR W B E @ histamine, gastrin & OF acetylcholine

SHEERPENEFNRBILTCHFEL, BowideshEhox eﬁié T5HI LT
BLEY —H, b)) —D2OHBEFTH S pepsin KBV TREEREICBT
LZHAGPHBETLRCROWBIVERREIREV ) BEBTHRAIFERL T, H4
#. invitro T® pepsinogen S W ORI MM EE VL ERY L BV TIT
biT w25, 19824F Ayalon HIC L N A X BHE, S EMBITEE I, &
W 19844E 1213 Raufman HI2 X D EVEY PEWES S TMBETHEE S 'Y,
P, 221 0FEDOMICHE 4 2B % S, pepsinogen T2 AT 52X HE
k& signal-transduction I DOWVWTOL { DRERIFBELRTE LY,

L 7L BUEUHEB LEANBCHIMETBLUHE»OHRY . BONE
WS A EETMIEBOEEHEMBICL > THERENEFNS O5WT 54
BbnTwi, KAWL INLBRE LEMBOERN 2EMELT. B
HROREBATROFETH L, BORIEEBORBEICEBREFWT 28



BEFEOLTEY, BREOAOPSALHICAo/E 2 A BB ETWLE
M LEEZ R E VWb AHRETMB, TREORBICEIERT WY
HEEMML & pepsinogen & WA T A EMBAFIET 5o Pepsinogen T ERMAIZ
FE-TFVERELTEBSIATBIRBUICIVIRECSW SN, S 5ITEMR
BOSWENTBRIZED ¥ YNy BIREEE AT S pepsin [IEMHILE N, Br ek
CEAE~NELZLEROEILEIT .

INFETEMIBE A pepsinogen FTWDOIFEDEZCITELEY F RS XE
DEYWERNCTBD Sy NEMBEZHVEHENIZEALITDR T Do 72,
FOEBELTE., 7y FOBKETIERMBEORR T EORLFRZITHI
TV aho /el L VERICTF2MBBOBENE L W LEITEZLNL,
Z#3 pepsin B, TZHRBEEREOCHDIERFTHLLELNTWE I LM
5. pepsinogen TWEFHMHOEBNRFEENE Lz, 2O LIL Y, B
G, BEEBRTTLV. MBBHRR. & invivo EBROZ X FEICT v FAA
WHLNTWBEEWHIZ ERSL, Ty PEMBEA S D pepsinogen il % BF58 T
A LX), ThETHESRZS Yy 2RO WHER invive EE &
EHLBT 2 2 LD L % 5. 72, pepsinogen ST MO RE L EIHIZ 2T
DEFEZBHL, SHIHALIBI2B4DHALERVEOBHEIIOVTER
L. HILHEBRBECBRY TAI LEAHBME L,

FITEBIARL ATy P EHIREEME,» S THBESHL. 2ho%H
VT pepsinogen W EBRRDHE 24T\, S UWARED B2 ;t b3
pepsinogen 3 & @ second mediator DHET % L7z, & 512, vitamin B,
binding glycoprotein T& 4 intrinsic factor (IF) &5 v MIBW Tk EMALIC
FETAHI DL, TOHWOERENRT 27072 (B1E) o RiZ, BRU
pepsinogen SFWIIHIRF & LTH SN TWwW5 somatostatin DIHIEEREIZ OV T
st (8528) L. 3512, pepsinogen MWK T 2 5 WEEH B OMEEHR
oW T (8B3FE) invivo ERLHBL PSR 24T o 72,



# 1% BHBEIMBEOEREL pepsinogen XU intrinsic factor D45 WIS §
5 EBERRET

Invivo \ZB1T % pepsinogen TWERICBE L KELEEL LIV DIXEMB
P OBERIRE ., KWL, NOWMEEL S OSWOEE, MERFLVE Y OM
EER. SO HBYOBRGKECEREOFTIZEE 5 TW5 pepsinogen HEESD
WA THNAE T "wash out" HELR ETH S, fit> T, T o DORE% [H
TAHHEREMR L EEL CERTLIETHI, 2O EIZL ) BEHWALE
WEOFEMELIZBIT S ZEE, pepsinogen WD second mediator K& U % D 4%
FEMoMEe EEEEDEORE* ST CEERPETE 2MELTH %,

HEEEMREz BW/oiizd eluriation (WR|ELE) KXo TA XDBEME
EHEMR O FHELEBEEL-OPENTHEY, BRI, TLEY FEEAV
T Percoll HEARME CETEMEERMEY S MBS THINLY, 20Kk
FRIEENES CEMREFARTCE L2105 L OFFEEITB W T pepsinogen 4
WOERIZAVLORTWwAE, LA L, BOW. BEERET V. HUEEH RS
invivo EBOZEELZ T v FPHVWHLRTVRIZb 2O T, ThETT v
FEMBEEACTERES 2 VORI Y PERECLOETMBOREIRETH o
EhbbtBbnz, 22TEERTy FEAVERESESEMEL SO TMBOS
BEEDOMT 2R a7, BHRLATMBEEZOIIORETL HSWEED B ICHT L
pepsinogen WG Z R LIZANT Y FHFRELRELLENEL L&D o o
TITHBREELYRALZE LAFUWRBER > FMEFEO 0T, TAEHAY
T pepsinogen MO ERE T o720 & b 10, BHEEMILE A &S WIRED
B mediator TH AMELA Ca’ & cAMP X T 53R 122w THRE L 72,

WA F (Intrinsic Factor, IF) (&, AR FERICL L BUREXCEFBEROE
MICL L EMUEBAEE SR THBUEAMLERRBMEDORGICL hYES

NLZEDLFEEFEE LTV, FOHBOHFEIZL Y IF i vitamin B,



(V.B,,) binding glycoprotein & LT V.B,, DWRIVBEKTH 5 Z L2 & H 2 &
', 1988 4E 2L Dieckgraefe 2L ) v b IF O —REENRE SN,
4% V.B, B3IEWEDH B cobalamin (Cbl) FEEOKKT, EYH o
VB, T FFEHE P D Cbl binding protein TH S R RFELEAL. BERTE
NEEEN, BT YNy BMERICL ) R BTABEN5 & BHED S5
WENRLIF EREAL, BBCHL VB, RN T TEITNE'Y, 2RI
IF i3 VB, ODIINICEELEEZ R L Twb, LrL, iSRS VB, &
DREEFEN. BIGBRSIERALRESHF L L FiIL. BHE»S 05w T 3
MgeidENRCTwb, —#&IC, IF e MY A X9 9 FeELEY FEL
COMILBTHEMEIOUWIN, Ty PRI TALBVTIEEMB LY I
LAFMBIZZLSFELTVWDEEEDRTWE'Y, BHEIWTIF OMER*FHET T
HELHICEMBLSD IF FMW%E invivo XU invitro T pepsinogen il &

BB L 20 o8E L7,

£LE BEHEREESMERSSOEMEO SR

Ty PEHMEI» L OEBFMBOFHEEIRDO LD IWERBKFT 21T o 70, B
MIAZRARTLEECHOERE LTREREER D ESEI RS T
Dispase I 1000 U/ml % v, HIbLE4T o 720 LR, €y M X 5 3B
ErAT VBRI EEREMB AR L (AR ABREIEROTEEHR) . 22T
Bon7:BHESEEMRBISXO L) ICEMBOSEE%1T > 72, Percoll B %
60 %, 40 %, 20 % WCHRE L, FERFEARZERL, BHERBREREMR L 2
DEICERB LT 1200 X g TEL%IT o7 (Fig. 1) PAS B, RELEEDH
40 % & 60 % HH. KOFEICEZENZENEMBASH 70 % . 83 % 8F N
Twi, L2l BOoNMBEEPFEE AL, F0EMRE L2 5 IHICHE
Wy 27008 OMBPERY IR L o72, 51T, Percoll 20 % &
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Fig. 1. Separated Rat Gastric Mucosal Cells by Percoll Gradient Centrifugation
Gastric mucosal cells and density marker beads were poured onto Percoll solution, and
centrifuged at 1200 X g for 5 min.

40 % BRFICHW E MR PKEAE o 2RO 2T & HLE O L AT 6 h
Twiee ChODMBEALZBRT 2014 LREEER, IR E MR %A
BoltBORE % HIET 5 7:012 45 % Percoll HH D LI 30 % Percoll TH
HEESMREEERE LALOZERLALTHEIT o7, 45 % Percoll I24f

LTk LM S Mo T, i pepsinogen HifKIZ X 2 RBERE T o ok
H.80% LLE (83.43+ 1.91 % n=4) EMAPTH o7z (Fig. 2) T, LT,

OGS EFMESEE Lz, MBEOAETFED trypan blue HET A MIZX o T
BEREL, 1290 % LETHo7, BoNAFHBEEREL, EESh/ MO
90 % Lz bl MilTad o7/ (Fig. 3) OT pepsinogen D EBRIC
"L,



Mucosal cells

=

Fractionated Chief Cells

T

x

Fig. 2. Immunofluorescent Staining of Gastric Mucosal Cells and Fractionated

Chief Cells Using Pepsinogen Antibody

After fixation with 10 % formalin, the cells were incubated with diluted rabbit
anti-pepsinogen antiserum (1:1000) in phosphate buffered saline (pH 7.4) containing 0.3
% Triton X-100 at 4 C for 24 h. They were then incubated with FITC-conjugated goat
antirabbit IgG (1:100) in phosphate buffered saline (pH 7.4) containing 0.3 % Triton

X-100 at 37 C for 30 min.
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Fig. 3. Immunohistochemical Staining of Cultured Chief Cells
After fixation with 10 % formalin, the cells were incubated with diluted rabbit
anti-pepsinogen antiserum (1:1000) in phosphate buffered saline (pH 7.4) containing 0.3
% Triton X-100 at 4 C for 24 h. They were then incubated with FITC-conjugated goat
antirabbit IgG (1:100) in phosphate buffered saline (pH 7.4) containing 0.3 % Triton
X-100 at 37 C for 30 min.

B2 BEIT v FEFEMAESS D pepsinogen T T L TMEEWNE D E
H

Pepsinogen DEE L, HE L 72 pepsinogen & W{EHE L 72¥L pepsinogen
LR % vy avidin-biotin complex enzyme linked immunosorbentassay
(abcELISA) A%V L TEE L7z, FE=HMIX 03 ~ 5 X 107 g/10041 T
HOD, FHMBELIMBZDIZH 2 X 10" g @ pepsinogen FEHFENTWE I L
rohb, THESNLFHROBSL L TH TR EERFITALMERTH S,
Pepsinogen £ GH . medium % 5 L. M % BEHEL THRICEH



ENTWAHH pepsinogen B2 ROZOEICHTHEE. T4bL % total TH
RL7z.

1 HCHY LR E B CAWEIBYE ST 5 pepsinogen 4l
DR LRIC L KESWEEYEOHERCHMEZ Fig. 4 & 5 IRLL, K
IS BT D RERERY 7 pepsinogen 5 iE control DEWHWE L DEN D 30
min TRAFGWELRLZZOT, U, RICKEHZ 30 min EHRELL. &S
WARMEYE O pepsinogen UMK T 2B EMETT A5 &, carbachol i3
1 X 10" M, CCK-8 i3 1 X 10" M, secretin {& 1 X 107'° M, forskolin i
1 X 10°M 25 BEKRFENIZAZIC pepsinogen WA FIHE LAz, LaL,
histamine & gastrin 12X 3 RIS DTHTH o720 KIS, TR EEE <>
WTHRE L7 (Fig. 6)o /KW E Td % epinephrine, norepinephrine, o« %%
R B D phenylephrine, B X AEMH I D isoproterenol & EDRHIZ L 5

pepsinogen FWiE, AEEEIH LD DODOFHFVRIL L PTRE 2h 2 7o

Pepsinogen secretion (% total)
O = N W M 0O O N ©

0 15 30 45 60
Time (min)
Fig. 4. Time Courses of Carbachol-Induced Pepsinogen Secretion from Cultured
Chief Cells

Cultured cells were incubated with vehicle (O) or carbachol (1 X 10™ M) (@) for 5,
15, 30 and 60 min at 37 “C. Each value is the mean * S.E. of five separate experiments.
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Fig. 5. Effects of Secretagogues on Pepsinogen Secretion from Chief Cells
Cells were incubated with carbachol (@), CCK-8 (&), forskolin (O), secretin (&),
histamine (B8), and gastrin ((J) for 30 min at 37 C, and then pepsinogen in a medium
was measured by ELISA. Each value is the mean * S.E. of five separate experiments.
a) p<0.05, b) p<0.0t.
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Fig. 6. Effects of Adrenergic Reagents on Pepsinogen Secretion from Chief Cells
Cells were incubated with epinephrine (@), norepinephrine (O), phenylephrine (&),
isoproterenol (A), for 30 min at 37 C, and then pepsinogen in a medium was measured
by ELISA. Each value is the mean + S.E. of five separate experiments. a) p<0.05, b)
p<0.01.



EI3IH Ty PEETMBICBIAEESWIEEYEICL ZHMBEA Ca® OEL

Fura-2 13 fEPOPEEE Ca”™ 2 ETARET, Ca” L F L — M2 fED L &R
AL L. BAESE 340 nm & 380 nm I X BEIEE L o A fEIX Ca¥t B L
REILTERT Ao Twd, B4 S 5REME T 2BICHE
N Ca BEVPLATAIHEZVHONT VD, #2 T, SHESNT-EMIIC
fura-2 ZEM Lok, B2 OSWREREICH T L2MBAN Ca® ORFEILOVT
5t L7 (Fig. 7)o Carbachol (1 X 107° M) RO CCK-8 (1 X 10° M) (3B
REMBOMBA Ca> BEERZFI&RI L, O LFIIH 20 sec TE -
ZIWELLE, RA ALY, BREITERLO 2, o7, $72, medium
iz Ca™ 2E T HVWEMW (1 mM EGTA 25 %) 2BV TH carbachol &
CCK-8 i3ffa9 Ca®™ BE LA %5 %82 L7/, Pepsinogen FICB VT
medium H1IZ Ca®* #%7% ¢ T carbachol (1 X 107 M) & U CCK-8 (1 X 10~
M) HBIC LD, Ca® HRETOHBE & B L TV S 2255w L7 (Table
1)o L% L. histamine (1 X 107* M), gastrin I (1 X 107 M) KU secretin
(1 X 10° M) ORBTIMIBA Ca™ BEICEIE RIZE Bd o7,

Carbachol ¥ CCK-8 X BT LT, BEELA-EMIE 2 S D pepsinogen

Table 1. Effects of Carbachol- and CCK-8-Induced Pepsinogen Secretion from
Chief Cells in the Medium with or without Ca™*

Pepsinogen secretion

Secretagogues
1 mM Ca2+ 0 mM Ca2+
None 1.01 £0.08 0.78 + 0.05
Carbachol (1 x 1075 M) 3.48 + 0.14 2.38 +0.21
CCK-8 (1 x 109 M) 3.66 + 0.32 2.64+0.17

Each value is the mean * S.E. from four separate experiments.
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Ratio (340 nm/380 nm)

Fig. 7. Effects of Secretagogues on Cytosolic Free Ca”™ Concentration ([Ca”*]i) in Chief Cells
Fluorescence of fura-2 loaded cells (2 X 10° cells/ml) at 500 nm was measured by excitation at 340 and 380 nm
alternately. The fluorescence changes induced by carbachol and CCK-8 were measured in medium with or without Ca**.
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Fig. 8. Dose-Response Curves of [Ca’*]i Increase and Pepsinogen Secretion
Induced by Carbachol (A) and CCK-8 (B)

Maximum responses in [Ca®™]i increase were obtained with a concentration of 1 X 10"
M carbachol or 1 X 10° M CCK-8. [Ca™]i increase is expressed as percentage of the
maximum response. For the measurement of pepsinogen secretion, cells were incubated
with carbachol or CCK-8 for 30 min and separated from a medium by decantation and
centrifugation. Each value of pepsinogen secretion is ihie mean  S.E. from five separate

experiments.
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Fig. 9. Effects of Norepinephrine and Phenylephrine on [Ca**Ji Increase
After cells were loaded with fura-2, the changes of fluorescence ratio (340 nm/380 nm)
in chief cells induced by norepinephrine or phenylephrine were measured.

SWEAEBT COEMBOMBA Ca®> BELER L OREKE Fig. 8 IR L7,
Pepsinogen 7 ilh e MBI Ca® B EH & 412 carbachol & 1 X 107 M,
CCK-8 1& 1 X 10" M 20 RBERFHNIEEL., MEEOMICIZHEBEIRD
bt IEEAEERELEE O norepinephrine ¥ o TR E D

phenylephrine & & A FB TIXMMEN Ca® BEWCELERIZE b o7k

(Fig. 9)o

F4H v PEEMBCBI2EESWREMEOMBEA cAMP EA I
51

EMBEDO cAMP EA KT 2HBHUHNBYEOH R LRI T 50112, ER
Gl EMRE L7, BELZEME 2 X 10° E4 v, SRREWEE LT
secretin & cyclic nucleotide phosphodiesterase FHEHR O 3-isobutyl-1-
methyl xanthine (IBMX) Z M\, 37 C THEENIZ cAMP OEELEYEE L

72 (Fig. 10)o Secretin & U' IBMX O Z N Z BRI TIEHF D vehicle &

- 13 -



cAMP (pmol/10° cells)

| 20 30
Incubation time (min)

Fig. 10. Time Courses of cAMP Accumulation Induced by Secretin and/or
IBMX in Chief Cells
Cells (2 X 10° cells/ml) were incubated with vehicle (O), IBMX (1 X 10 M) (&),
secretin (1 X 10™ M) (HE8), or IBMX (1 X 10™* M) plus secretin (1 X 10° M) (@) for
S, 10, 20 and 30 min at 37 C. Cellular cAMP was measured by the method in this text.
Each value is the mean * S.E. of three separate experiments.

8
& 7r a) a)
3 o ;
5»—
S af a)
S 3r a)
g f: a) a)
S =
Sorf !
0 i :

Basal -11 -10 -9 -8 -7 -6 -5 -4
Concentration (log M)

Fig. 11. Effects of Secretagogues on cAMP Production in Chief Cells
Cells were incubated with carbachol (@), CCK-8 (&), forskolin (Q), secretin (A),
histamine (E@) and gastrin ([J) for 10 min at 37 C in the presence of IBMX (1 X 10™*
M). Each value is the mean * S.E. of four separate experiments. a) p<0.01.

- 14 -



AL, cAMP ODERIEIRBDOO W zd o7, Lo L, IBMX % T T secretin
LA AEAT & S min DNICEELZERBAFROSL N, 10 min DELERH
pEmMERLz, 22 CLUH%E., £BEHFLZ IBMX 1 X 10 M EETF 37T T
10 min EEEL 72,

ARLZEMBO cAMP EEIIXT 2 SESWREYE O HE RS i+
Fig. 11 27", Secretin & forskolin T ZNZEH 1 X 10°M, 1 X 10°M &
NIRRT cAMP DEL 221 L7, Secretin & forskolin I2 & 5 cAMP
DEELERELIZFEMI DS O pepsinogen 4 (Fig. 5) & OB IZAHBEM
FH bz, —F . carbachol, CCK-8, histamine J& U gastrin X EMBE D
cAMP EEZHBML Zh o7z, XIT, ZEMERHEIZIOVWTOERE Fig. 12

KR o

0.6
04r

0.2F

0 i ”_ i L ] 1 1
Basal -8 -7 -6 -5 -4

Concentration (log M)

cAMP (pmol/10° cells)

Fig. 12. Effects of Norepinephrine and Isoproterenol on cAMP Production in
Chief Cells

Cells were incubated with norepinephrine (O) and isoproterenol (@) for 10 min at 37
C in the presence of IBMX (1 X 10" M). Each value is the mean + S.E. of four separate
experiments. a) p<0.05, 5) p<0.01.
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Norepinephrine & B 5% & AH#E O isoproterenol DFFITZNFh 1 X 107
M, 1 X 10"M X VEBEKRENIZ cAMP OFELELREE L, L2rL., FodE)y
i secretin % forskolin 12 &% cAMP DEA LB L, FEFICEL
isoproterenol {2 & % cAMP D EEA T secretin IZ X A\ ARIED 1/10 LLF,

norépinephrine W7z o Tk 1720 LFTH o 72,

£58H Jv PEEHMEA,S D intrinsic factor 4 W DR ET

Cbl-binding protein ZUAIC B1F 5 BEEK UF pepsinogen ST WMEHEWEIZ L 5
fEf% oy PERNEREEZH VT invive THE L7 (Fig. 13), Cbl-binding
protein i3 '"“C T L7z "*CN-Cbl % F§\>72 cobalamin-binding protein
capacity assay (CBPCA) IZ Tl L. Cbl-binding protein #* 1 ng @ Cbl &
BETHEL 1 Unit LLTRRLA, SHEPWEIT I OEHGZ. 2HEORN
BEEBEWT2HHEDHS %47 272, Cbl-binding protein & pepsinogen @ 5l
G 1EE. 2EE#S5HIC carbachol X CCK-8 2 & o THKED /Y — ¥ TH
Bahi, UL L. histamine KU tetragastrin X5 TEWH AL b bTHhL2rs
WENL D o7z, BFIZ. histamine KU tetragastrin 2 A HE S ICB W T IF
ST EALRDON P o7,

KIZ, FHREA SO IF WOV TRz o ALY, BERE»LD IF 4
WIEHMETH o770, CBPCA TRUMET LI ENTE& ahol, £IZ T, &
FE IR T A EER L abcELISA Y. L THEEE X WHIC Lz, 1
BMLUZIF ST AT EEIMBORERE LT o R, RBEOEIITEY
BHAEN, BEALOMBEIEEL R L (Fig. 14 ). &5, IF O
abcELISA & CBPCA VW TE O OME L MEF D IF & Cbl-binding
protein DEBEXEE L7, DR % Table 2 27" T, Cbl-binding protein

BHETREBILEZCEINTVEY, IF EERE RIBVELZRL., TR

- 16 -
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Fig. 13. Effects of Carbachol, CCK-8, Histamine and Tetragastrin on IF and Pepsinogen Secretion in Rat Gastric
Perfusion
Isotonic phosphate buffer (pH 6.8) was perfused at the rate of 0.05 ml/min, and a perfusate was collected every 20 min. The indicated

doses of chemicals (A, carbachol 5 pg/kg; B, CCK-8 5 ug/kg; C, histamine 500 pg/kg; D, tetragastrin 10 pg/kg) were injected

intravenously at the arrows. Each value is the mean & S.E. of three experiments.



Fig. 14. Immunohistochemical Study of IF in Cultured Chief Cells
After fixation with 10 % formalin, the cells were incubated with diluted rabbit anti-IF
antiserum (1:100) at 4 C for 18 h. They were then incubated with biotinylated goat
anti-rabbit IgG antibody at 37 C for 30 min, then with the avidin-conjugated peroxidase
at 37 C for 30 min. The color was developed with 3-amino-9-ethylcarbazole in 50 mM
acetate buffer (pH 5.0). (>< 200).

TRUWEBRRUTTHoe BELALT Yy PEMRE2LO IF RIS T 558
SWAREHE DOEA % Fig. 15 127”$ Carbachol i3 1 X 10° M, CCK-8 I
1 X 10° M, secretin i 1 X 10'°M X0, ZhEh IF S % REKFENIC
Hl# L7, L7 L, histamine & tetragastrin T BEE T WEEIC T RIEEILS
W T b pepsinogen DFHE L EHE IF FWb %2 L kd o7, Ca’ ionophore T
» 5B A23187 L adenylate cyclase DIEMEILHI TaH 5 forskolin FREKRFR I

IF 73l % 5k < WL 720

= 18 —



Table 2. Contents of IF and Cbl-Binding Protein in Some Tissues and Serum

IF Cbi-binding protein
Tissue (x 1074 g/g tissue) (U/g tissue)

Submaxillary gland 0.004 + 0.000 1.710 + 0.262
Stomach (corpus) 6.353 + 1.424 1.502 +0.157
Liver 2372+ 0514 0.168 + 0.043
Spleen 0.078 + 0.013 0.156 + 0.054
Kidney 0.599 + 0.193 0.073 + 0.009
Serum - 0.413 +0.063 0.081 +0.014

Each value is the mean = S.E. of three experiments.

—_
o O N

IF secretion (% total)

o N b O

B
Basal -11-10 -9 -8 -7 -6 -5 -4 -3
Concentration (log M)

Fig. 15. Dose-Response Curves for the Effects of Some Secretagogues of
IF Secretion from Cultured Chief Cells
Cells were incubated with some secretagogues for 1 h at 37 ‘C. IF secretion is
expressed as % of total IF that was estimated after freezing and thawing of cultured
chief cells. Each value is the mean + S.E. of four separate experiments.
Symbols: @, carbachol; B, histamine; A, CCK-8; O, tetragastrin; [, A23187,
A, secretin; €, forskolin. a) p<0.05, b) p<0.01.
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Fo6H EE

Ty FEHMEIOEBEFHRELRAE T IEOMBERIIITII L TR ML
MR, EBRICTOLEETHERTAILENTELINIH L, MOMEESE
L oMM ORBEII BB MY L collagenase ® Ca’" F L — MHIIZ X b
MBEIT W, ¥Ry MIIVGBTE2EWIRBERNES L FETH- 1210, |
L. CO—EOBRETE Iy FEHEIrOBEEZRFLZIMELZ 2 ERR
TAHIELETE& LMol TIT, HHLABZRELBIELAEZ L L)
Lewin SOBEMBOREEY 2 ERICEZIT Y PELOOESHMBTARE /Y
L7229, /2, HILBE OBEEIC Dispase | ZH W2 Z &ETEHWEREZ ML 224
RE/BAZLMETEL, COKRICEMBOSHZNH SN LAERLHSELHEHL
BHIATH) T2 e Lz, 9y FEMBLZAHWVWAEREOHLIZ, BRHyWE
B, HEBHRAEBR., ERBEHEETTIV., 2L invivo EBROIILAEDFFEIZT v b
FHOVTVWAE W) ZERLWEERT W, 2O LIV MOHEZRE LD
HBBES ), FAaX POEL2LDEFTHY, FMBEEROEL IS
% @ pepsinogen DWREEEE L ICHEBEEMAEOERIIVEI L THAH &
Zzbhb,

Carbachol, CCK-8 KU secretin (IO B % F v - BFgE &2 & [,
BECERRC Yy FEFMABICBWTD pepsinogen b x {5l E R 4
HIEMWMETH B, L L, histamine KU gastrin T v T2 5
pepsinogen W % 1T & A ERH#E L %D o 72, Histamine 34 X5 2BV T
HB BB T pepsinogen W ZHIH L. BRETESWZIHT 5 L OoHE
By, £72, A X HVZEBRTHEIEEO histamine X pepsinogen 7%
BWASE, 2L Ta) YEEHEDORBIC X % pepsinogen FWbEHIHIT 5
ELHEENRTWAEY, T, ERBOL2EHVAERTIE somatostatin &

pentagastrin 2 X % pepsinogen 4 & ¥l 3 % 2%, histamine 12 & % 5 W2
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LRI LZVwEWnI#HEDIH 22, EVEY MIBWTH histamine i,
HFEPITWERE L, #® second mediator I3 cAMP T 5 EHEENTH

), BEBMT—RLAKERERIBSO N T2\, Gastrin i¥ CCK-8 & C K55
BOT I/ BPBLARTFFTHY, RO L) 2HBIIBTEIRLDORT
FREALZFERCHEETHILEFRESN TV EY, LarL. FHEICBNT
it gastrin & CCK-8 BHOZHEFKICHET HLEX LN TW B, Gastrin
ORBIET v POBELFEREA X EMALA, S D pepsinogen TWEHAETRLTW
HWASYL BTy FEMBE2 S CCK-8 FB DK 60 % ODWAIREN, &
ENHAEDIDOLEZOLNRTWVWSE, 5|2, gastrin & CCK-8 ZHEKIZENVE Y
FEMBICBW TR ERAMITE CEHS S L7 CCK-8 % gastrin 2 HWAXE
KEEERICIVNADRERTH LI LPHEINATVEY, SEBLNE
EACid, gastrin 12X ) MIBEA Ca® b pepsinogen DG DEL KB L TW iR o
72D T CCK &AL gastrin KBEERIEFIE( E R oTwarELLN, T2,
gastrin ZFEBVPFEL 2 W EEE D & Vo

IEREA AR BEE T X % pepsinogen 43 I3 BIZ B AR EE © carbachol 12
R WA, B RBERNEIE D isoproterenol TH TR FWE cAMP DE
EVPBEINZ, VT FERZHVOHOMEIZBNT AZFERRHIZL o T
pepsinogen DM ERET L LV IREDH 227, thoBHTIXT Y FTD
BREABICOTILRDWERLTVWEETTH LYY,

MR BREERD D B ICHKEA Ca’ OREZEIITDOWTIE Tsien Hi2& o
T quin-2 % fura-2 % EO#EN Ca® FREVSHRE S TR, %% (%
PiThbh TEZ, TVEY PEMRICBVTHE DL OEIITh I,
carbachol ¥ CCK-8 iZ X A2HIBIC L W MiflaM Ca® BE LA XML 2L 2°
ENTELD, 99 PEMPBICBWTD carbachol % CCK-8 I BEKAFMIZ
MIEAN Ca® BEO LA %25 &I L, 20 LF I3 pepsinogen 7k & O IZ4H
BlEdd o, TALIASOWEICLZ2MBEA Ca® BE LA IE medium F0
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Ca" DFFEAETUELBVTIRI LI END Ca® Fr¥ VANV EALIHMBENADLS
D Ca** Dt AT T% { phospholipase C DIEFWALIZE D A ¥ b =) Vg
B H % ZI1F, FHI2 X o T inositol trisphosphate (IP,) & diacylglycerol
(DG) HEE SN, 20 IP, MM Ca® BFEIM 25 Ca® O % H# L
722 E SR S ATz, DG I LTI protein kinase C % {&EM 1L L pepsinogen
FWERETLEVDRTVEDY, ZOBHEICHETAIFEME I LITRLHEE &
nTwizw, MK Ca’ BEE fura-2 12X 58 DOBFRIE Grynkiewicz 4
X o TUTORTEDLENTVSE, [Ca’ i = (R-Rpin)/(Rpa-R) XKdX g

(R; F340/F380, R,,;,; fMHLZ 0.1 % Triton X-100 ZMAMRETEL/ L EZD
Ca® {REE 0 @ F340/F380, R,,,; T4 7% Ca™ iREAFL T O F340/F380, Kd;
Ca®" & fura-2 DBEEER (37 T ® medium T T 224 nM), B; Ca’" BE 0 0
F380 & +4 % Ca’ BEFAET O F380 Olt) o LrL. TOFEHEE
fura-2 OFHPREOLEZE|MATE 5%, fura-2 & fura-2-Ca O 2 BHEDH
KLPHFELEZVWI ERRRICKY L2, 2070, Bl SN Ca® #
BERERRZLIOTEEVWEEDLRTWLYN, BEOLDHT v M EMBOMEA
Ca’ BEZEHBT 5 LEFIRET 100 ~ 150 nM. carbachol 1 X 10*M O
KEBICLBE - 27T 450 ~ 550 nM O#ITHo7c, THEELEY M
CRETEZVEFRETRENVEY POFHFELLh o TwAd, 4 X907
FUDBEDRELIZLALFALTH o720 T, 4EOWEERIIEPERAEREOE
FELSRBLTWAREEZONS,

FHRBICBTAMMOMBARBIIEENEL LT cAMP & 5, ETMBET
adenylate cyclase RIZY ¥ 7 LT 5 X&KL secretin, vasoactive
intestinal polypeptide X UF prostaglandin £ TH 5 I EBENME Y b FMl %
AW TT TR ENTwEY, SEOXKBRTT v PEMBICBLTY
secretin 1 cAMP % 4 L T pepsinogen * W T AT L VR I Nz, E 61T,

secretin 12X %5 cAMP BEA DA ER/CHIA & pepsinogen WD ZF N & DRI
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HHBEEND o7, T, SERFBE O L L T adenylate cyclase O EIER
HIEHALHI TH B forskolin W/ L ZFWCHRA L L) ICHBE D 72, T H
5D &b, secretin @ pepsinogen 7 AIZE T 5 second mediator I
cAMP &EEZ BN b, LA L, histamine (ZEEMIIIZ B W T cAMP DELEZ 4
LCEEZDWT B0 0bb 3, L EBFIC pepsinogen 25307 5 FH
ke ERAE Y. BEE pepsinogen FMIIEL{ B o RAHEZTITTWE I L
BEADOND, TLIDOIENG, MIZHEH 7z EMEEGE D % 5 2B LD
RIEPIFZEAELZVWIELRLTW A,

AR T p B BEE D isoproterenol X HFEIZ cAMP FEA %R
L7-%%, secretin % forskolin L WL 1/10 LT OEA L 2RET
pepsinogen FWMB L E X HbE S L EKIZBIT S pepsinogen F O FABMEF
LLTORFISHINZwEFEZONL, LL, BICEAZHEEHADZ LD
EXEhEDLE, AV AR EOBREEFHTTREVTREZEI I TRED &
h. SHOMEEFL TV,

BroHoWENsdb00—2I2IF 55, v FEEMEL» SO IF 45U
KET A HEEI 2V, BHRXETTODOICENEREL BT Cbl-binding
protein 4% '"“CN-Cbl 12X % CBPCA ICCHIER T o7z, BRERETIZO
POFBBALZAT TNV EEEBTHEEL TV LD EPICHELET S Cbl &
BETHRREATFORBEEIZVIDEZEZOND, o> T, CBPCA 12X o THll
5 & N7z Cbl-binding protein ¥ IF TH A &EE X T L\, Invivo TD B W5 W

ZLORTFIL-oTEEXITHFALREOHEWE Y 2 &S L. 10H
E2EMEOREAIZIZA L TANEZORILIRBEWEICR b0 E2bN 5,
IF & pepsinogen M 4rilhid carbachol & CCK-8 iZXoT1ME, 2M@E &
CEUEBEORG* R L7, LA L. histamine & tetragastrin I X % F) i3 BE
DWE TSR TBECO 22D 5T, 2EE OB TIE IF, pepsinogen F12
DWERE R o, o T, 1HEOREMICL o ThTHIZRED L N5 WIE
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B WP o 72 "wash out” THELEZOND, 2O L2 BICHEMIIKRET
LD ICEEMBICX 2R 2R AL, CBPCA RSO BELEMBE» 5 D IF 4
WERFTACRAEREFELMEN D7 FICTIF 2774254 —2
O M7 74—- 0L BEREILOBEL, IF INTHRGECIERL
abcELISA RHEIL, CHICEVEBEZRAZER, IF 5 X 107 /100 pl
FCHETEEE 2o 72 ¥ IF 13 SDS-PAGE ICTH—T9 v b IF EHS L
Fl—=NYFTHLILDPHERIN, BonHiBgiEsy b IF BER, BE IF,
BHEREIA-PLOYIAY Y70y MIZLY 57 kDa ICHE—OF =NV §
MR LY, EMBah o IF 813 pepsinogen EDH 1/50 THotzo L
T, 7FED %%’rﬁl, 28.9 fmol/10° cells Td H . & P BREEHMA D IF
E & 28.4 fmol/10° cells TH B &L OHE V2L WAFEEHEF O IF 58
BELAERULTHA) LBDNDL, CBPCAICL o THIESNAHETR®O
Cbl-binding protein & IF @ abcELISA L LA BIEEEE KREELRBLI D
bREFTHELEZLLND, IF ® abcELISA 12X 2 KM IF 8L
CBPCA DHIERHR LV EHEMICEHELZ/R L7, THIE CBPCA TIETTIZ
Cbl &#& L Tw b Cbl-binding protein IZFlE SN2V LT L 20 ELE
b, &£ v PEEMES, S D IF 5 Wit pepsinogen 7 WAk carbachol,
CCK-8 KU secretin & & o THIBL & #L, histamine X gastrin (X IF 23 % %l
WML Z%ad o7z, A23187 K UF forskolin b 72 IF Sz R Lo &R, %3,
4ETRLZZESWREYEICHT 2 EFMBA Ca®, cAMP OZELOKERE S
5% 2 T IF 53 id pepsinogen W& L AFEOERF THW I NS I L AR
Shiz,
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4% 2 E Pepsinogen W IZxF T % somatostatin D FE

Somatostatin [T Y VORKFTHILOBRERVE Y DUMIHEF & L TRE &
N1ABOT7 IV BREFHORIRRTF FT, TEELLOBREARANLVE Y % TSH
DL ZECHHFI T2 EPHL LIS TWEY, 207, radioimmuno-
assay RLHREMMBAEBEDOREEICZ LY somatostatin IR ME 1 T KA
BUIOAFAELTBD, BRABFCBWTIZIEE AL TOHAMIC somatostatin &4
MIELEESN TS, HIZ, BHE somatostatin &4MIL (D M) EE W
fizee %A L. gastrin B F ML BB WML & ~EIX L somatostatin % /%
7)Y LTHEBHRELERLLTVWEEELZLRTWVSY,

B33 % somatostatin DYEM (X BEE S pepsinogen D4 & HiHI L4,
gastrin DEFEIZH LT HEPHIAICE { 2 L AWHE S Y| gastrin BEEDH 2 0
BEESWINT2HHEORGEFLLTHTWEEEZLZONT VS, I,
somatostatin (¥, cAMP %4 L TERZ MW Z 5] S # 2 7§ histamine 123 L
cAMP DEAZHHIT LI LICL o TESUETIH TSI EHFNT TIKHLMIZE
hTw39,

% Z TARETIX pepsinogen S MEEME 233 % somatostatin DIEH % in
vivo THE T2 LEFFIC, BHEEME LAV Tinvitro X8 2 EEEHAOME

¢ second mediator ~DFE L RE L 72,

E1E Iy FERNEREICBIT D pepsinogen FHWIZHT T S somatostatin DIE

A

ERIZBT % pepsinogen FWDHRAMBBEORFT LT 5720, 7y FOFRE
kxR 7z, EHRZRBL T, BERU pepsinogen DEBSWENLET S
90 min B LD WREDELRERLIVFZS LW EHE L, 51T, 90
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min 12 somatostatin Z EEIR L WV EHEEHEEL. BOWIrELE/LL THrOEW
LABOSURED R R BE Ui, RENRER U pepsinogen 5Fill/$F — > %
Fig. 16. 1278 ¥, Control fH & somatostatin i & {E % O E O B DR Y

g&%‘f(i 1 BRI OB & O pepsinogen S ETHE L2 (FHRE)  SES R

Acid output
(H* peq /15 min)
5

0. Somatostatin (10 yg / kg / h)

Peptic activity
(A280)

0 1' 42 3I 44 5

CCK-8 Time (h) CCK-8

Fig. 16. Effects of Somatostatin on Gastric Acid and Pepsinogen Secretion
Induced by CCK-8 in the Perfused Rat Stomach

Secretagogue and somatostatin were singly and continuously injected through the
femoral vein, respectively. Hatched areas were used for calculation of the responses of

acid and pepsinogen secretion to secretagogues before and after infusion of somatostatin
(10 pg/kg/h) in Tables 3 and 4.
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Table 3. Effects of Somatostatin on Gastric Acid Secretion Induced by Secretagogues

Somatostatin (ug / kg / h)

Before After Before After Before After Before After
Carbachol 17.5 19.9 18.1 13.0 19.8 8.2 11.6 4.0
5.0 ug/ kg +3.8 £5.2 4.8 +5.0 +38 57 +£38 1383
CCK-8 6.8 7.1 7.6 54 6.8 4.0 9.5 3.4
57uglkg +2.6 +1.3 +1.5 +13 +0.2 + 1.1 + 1.7 +1.0
Histamine 10.0 9.7 8.6 9.9 10.4 3.8 10.9 6.6
05mg/kg £22 +27 £2.0 +2.0 +18 +14 +36 286
Pentagastrin 89 10.7 9.8 9.6 13.0 4.3 8.9 7.8
10 pg /' kg +15 +26 +29 +1.3 £58 +1.9 +10 +13

Each value is expressed as H' peg/h and is the mean + S.E. of four experiments.
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Table 4. Effects of Somatostatin on Pepsin Secretion Induced by Secretagogues

Somatostatin (ug / kg / h)

2.5 10

Before After Before  After Before After Before After
Carbachol 5.73 3.94 5.55 4.35 5.16 1.97 6.29 3.53
5.0 ug/ kg + 0.68 + 0.37 125 + 077 =085 = 0.31 + 096 =+ 052
CCK-8 2.89 2.62 4.89 3.71 2.91 3.30 5.51 2.91
5.7 ug / kg + 1.44 + 0.69 +033 +090 =022 + 1.00 + 209 =+ 074
Histamine 2.90 1.87 2.33 2.40 1.03 1.14 2.52 1.39
0.5mg/kg + 0.37 + 0.43 +094 =+ 076 + 0.26 + 0.35 + 112 =+ 0.65
Pentagastrin 5.59 2.39 5.36 2.08 6.24 1.44 4.47 2.20
10 ug / kg + 2.02 + 0.67 +151 =+ 063 =+ 3.14 + 0.49 + 104 =+ 040

Each value is expressed as U/h and is the mean £ S.E. of four experiments.



¥EWE (carbachol 5 pg/kg, CCK-8 5.7 ug/kg, histamine 0.5 mg/kg,
pentagastrin 10 pg/kg) & K|MEED somatostatin (0, 2.5, 5, 10 pg/kg/h) % #
HEDEIZSDOKRE Table 3 & 4 (IR T o BAWBRIGICD W Tk lIEE
g OVER X4 somatostatin 12 X o THIHI S N7z, Carbachol & CCK-8 I
Y 2 BRSO IR FEAKAF B9 1S somatostatin 12X o THIf S 7225, histamine &
pentagastrin (& X 5 BRI somatostatin @ 5 pug/kg/h 5 ¥ & iz,
Pepsinogen 7 B 1T % somatostatin DEBIIIE LD E K E (ML ER
FE 5N Do 7oA, carbachol X ik CCK-8 IZ X % pepsinogen 7iliid
somatostatin 5 X 1% 10 pg/kg/h DEETERENHE L 2 ICEHI S iz,
Histamine X I¥ pentagastrin IC X % pepsinogen 7 ¥iid somatostatin (X D A&
BloREl s drole TOLH I invivo KBTI NS 5 WMBEEDE I
X % pepsinogen T ITEAEB TOIXLDENKRELSBEKEN ZRG2E L2
LidARD THEETH o 720 Table 4 @ pepsinogen W DREFTDFR AT
control fEIZ BT somatostatin DEGZLICd2hbL o TH 55 % D@D
TR THAE DR OMN, pepsinogen DL ) LYy YT BEOFUWH . FWBER B O
FREICEBINLZLPEION, §F 71493V —HRICIY 2HB KT
ILEARIEFBRICETL, KBETEZWIr -2 R 6N,

B2 WA Ca®™ 2y A somatostatin D FE

EBIHOKEEPOLRENL LI, invive Tl pepsinogen F WA T 5
somatostatin OHI LG IZHABEZBERERE L RETHLPIITE b o7,
2T, B1BETHYLLAERZTH somatostatin D EMBE~OEEER %
MBA Ca’ BEOLA*F|ERIFTZLICLD pepsinogen WS HE 5
carbachol & CCK-8 % W #&Ef L 72,

Carbachol & CCK-8 I & o TH|E# I N7z pepsinogen B WK T 5

- 29 -



somatostatin DEE % Fig. 17 2R T, HELAZEMBIZE W T somatostatin
FIRBERFFBYIC carbachol (1 X 107 M) ix CCK-8 (1 X 107° M) H#IC & 2
pepsinogen 5 % ##l L. somatostatin ® 1 X 10°M » S HE L #HIZ /R L
7z Somatostatin @ 1 X 10° M (281} 5 Z D #fIE I carbachol FIEIZ B
T# 30 % . CCK-8 FIBITBVTH 50% Tholzo LrL. MIEA Ca’ L
F 122w Tl somatostatin (1 X 10°® M) iF carbachol (1 X 107 M) X
CCK-8 (1 X 10° M) OFEAIZa L medium D Ca® OFIE. FEFIEICHE

L BEBY 5 2 hh o /2(Fig. 18),

100 @< =\
90 |
80 |
70
60 |-
50 |-
40 |

0 —L,I : 1} 1 ] i ] i
-1 10 -9 -8 -7 -6
Somatostatin (log M)

Pepsinogen secretion (% control)

Fig. 17. Effects of Somatostatin on Carbachol- and CCK-8-Induced Pepsinogen
Secretion
Cells were preincubated with indicated concentrations of somatostatin for 15 min and
incubated with carbachol (1 X 107 M) (@) and with CCK-8 (1 X 10° M) (A) for 30
min. The values for carbachol and CCK-8 are the mean + S.E. from five and four separate
experiments, respectively. a) p<0.05, b) p<0.01.
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£ T 250l A A
c £
o 5.06- c carbaschol carbaghol
> Q (X105 M) (1x10°5 M)
by 2l somatostatin (1x108 m)
® % 4,061
T o
e e
a0 4 A 4 A
carbachol CCK-8 carbaschol CCKé8
1x105 M 1x109M (1x105 M) X109 M) —
- ) | )somal’tostatin(mm'(6 M) 90T CCAK'B T CéK’B ! min
(1x109 M) (1x10%m)
somatostatin (1x10° m)

Fig. 18. Effects of Somatostatin on Carbachol- and CCK-8-Induced [Ca™]i Increase in Chief Cells in the Medium with (A)
or without Ca™* (B)

After preincubation with somatostatin for 1 min in medium with or without Ca”, the fluorescence changes of chief cells induced by

carbachol or CCK-8 were measured.



#3E MM cAMP 2xf9 % somatostatin D FE

T TITARRTz & 9 I secretin 1 FEHMALA 5 D pepsinogen DMK L THiR
N cAMP EEX N LOWEERTLRTF FThb, 7. forskolin &
diterpene T adenylate cyclase ® catalytic unit ICEE/EH L cAMP E4 %
I ZEPHONT VDS, ZD220RYWE = AT pepsinogen TRV
cCAMP EHE I3 T 5 somatostatin DEEEZRE L 72,

Secretin & forskolin {2 & o TH| & # Z & 1L/ pepsinogen WA T 5
somatostatin DFE% Fig. 19 IR T, HELAEMBITHB VT somatostatin
FEEMKFRIC secretin (1 X 107° M) Xid forskolin (1 X 10™* M) H# iz &
% pepsinogen Z#i 2 #IHI L. secretin FE 2 L T somatostatin i 1 X 10°

MbPOLEELRIHEIZRL. 1 X 10°M ZBIT2HHIZHIZIH 60 % Thol,

O-r__l|| i 1

Pepsinogen secretion (% control)

]
1 10 -9 -8 -7 -6
Somatostatin (log M)

Fig. 19. Effects of Somatostatin on Secretin- and Forskolin-Induced Pepsinogen
Secretion from Chief Cells
Cells were preincubated with indicated concentrations of somatostatin for 15 min, and
then incubated with secretin (1 X 10° M) (@), forskolin (1 X 10* M) (4) or secretin

(1 X 10® M) plus IBMX (1 X 10™ M) (O) for 30 min at 37 °C. Each value is the
mean * S.E. of five separate experiments. a) p<0.05, b) p<0.01.
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Forskolin FI# 2t L T somatostatin 1& 1 X 10" M oA ZLIHIZR L,

1 X 10°M BT 2 Z0HHIFIIH 55% THolze 512, BMX FETTOD
secretin (1 X 10°M) HB 2 BT D somatostatin iE 1 X 107 M 2> & A& ik
FRL. 1 X 10°M 2B 2 Z0HHIERIZH 50 % Th o7, KIZ. secretin &
forskolin 12 & o TH| E#Z S N7 cAMP ELE I T 5 somatostatin DHE%
Fig. 20 {Z/R$ o Secretin @ 1 X 10°M R 1 X 10°MAIIC L - CHl &R &
7z cAMP DEEAIZ pepsinogen 73 WAIH] & B L somatostatin o) i B FEIE CHIH] &
N7z Somatostatin (1 X 10° M) i secretin @ 1 X 10°M R 1 X 10°M FIIZ X -
THIERI SN/ cAMP DEEZFNEFNT3% £ 70 % W ZHHI L7z, L L.
forskolin I2 X o THIE R I N7z cAMP EAIZX L Tl somatostatin D F 2

RO LN LD o7,

120
110 -

1006

CcAMP (% control)
(o}
o
]

70
60 -

Somatostatin (log M)

Fig. 20. Effects of Somatostatin on Secretin- and Forskolin-Induced cAMP
Production in Chief Cells

Cells were preincubated with somatostatin for 5 min, and then incubated with secretin
(®,1 X 10°M; 4, 1 X 10°M) or forskolin (O, 1 X 10°M; A, 1 X 10* M) for 10
min at 37 C in the presence of IBMX (1 X 10™ M). Each value is the mean + S.E. of

four separate experiments.
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B/ % T A adenylate cyclase DHEPHIIZIZ inhibitory guanine
nucleotide binding (Gi or Go) protein D5 L {HH N TWw 3, Gi protein
A pertussis toxin 12X o T ADP VR I VLS b L MEZERE£ET 2
BRESEDNRZEEDNTWE, Thbb, XBEKELHNT HMBIEEDN
pertussis toxin (2 X o THEMICHE S hE, ZOBRIEERITIE pertussis
toxin IZEZ W% /RT G protein DESGHREN S, £2T. AL -FME%
BT A BT, pertussis toxin 100 ng/ml % & L EE W THE L, pepsinogen
WA T % somatostatin DEFIRIRICOVWTRE L7z, £ DK R % Table 5
WCRT . DiREWEIT X % pepsinogen AL pertussis toxin AIALEIZ X -
THEBEZ T Rd o7, 72, forskolin, carbachol KT CCK-8 12X o TH[ &
F2Z &N 72 pepsinogen WA BT S somatostatin DEHIZIR S pertussis
toxin BIALEBIZC L > TEEL ST o/, L2 L. secretin L o TH|EREZ
& N7z pepsinogen WA IXF T % somatostatin DIPHIRNFE 1T pertussis toxin Hf

MEIZ X > TRECHBE S NIz,

Table 5. Effects of Somatostatin on Secretagogue-Induced Pepsinogen Secretion
from Chief Cells in the Presence or Absence of Pertussis Toxin

Pepsinogen secretion (% total)

Secretagogue - Pertussis toxin + Pertussis toxin
None  Somatostatin None  Somatostatin
None 1.06+0.20 0.99=0.34 1.00+0.12 0.92+0.16

Secretin (1x108 M) 3.96+0.32 2.55+0.22b) 370 +0.41 4.47+0.38

Forskolin (1x10™4 M)  4.61+0.38 3.13:0.344a) 449+031 341x0254)
Carbachol (1x10°5M) 399+028 3.11:0.274) 3.78+0.18 3.04+0.154)
CCK-8 (1x10~9 M) 3.94+0.27 3.15+0.214) 416+0.42 3.03x0.22a)

After pretreatment with pertussis toxin (100 ng/ml) for 24 h, cells were preincubated with
or without somatostatin (1 X 10° M) for 15 min, and then incubated with secretagogues for
30 min at 37 C. Each value is the mean + S.E. of five separate experiments. a) p<0.05, b)
p<0.01.
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w4 ER

— B9 somatostatin ITEKIZBWTKRIVE Y OSWRLHSWLZHE L., &
B W TIE BB R U pepsinogen FWEHHIT 54, T h b ozh i3
somatostatin DEEHOL P IC SN, Fk4 LB I L o T invitro TH
MEISNTELYY, LrL, BESWICET S invitro TOMETIEER % A
W BBAWAESR D DTV HEIC pepsinogen F AT T AERICDOWTIE
7T VEEICH S peptic cell x HVHFEUIICIEH T ) F|EFTENTY, F
ZIZEIBTHEYLLALZEBRREHA invivo R invitro DWE D 5
pepsinogen FWAZAS T % somatostatin DEE ZREF L 72,

EWNEREZ AW invivo DEBRIZB W T, somatostatin IZEESWIZE L
TIRDWREDEOERICHT L TH L 2IZEK L7225, pepsinogen 7 MAICEI L
THE-oED LI RELBEIENTE LD o7, Inviveo DERICBVT
PHELERPBON LD o L BEHIZEO,PEZ SN LD, T3, pepsinogen ®
SWBEMBRICEFINDITFE- S VEROELREYWEOREICKFL T
A ENEZONL, Thbhbb, BROOMBICLARETEMBFOFE—F
EHOENBES L., RAOBAEOHEIIH L THESRBENFEITEVDO L ¥ X
TAS5FV-HENBEDbhLLEZOND, T, BREOPICEBTI > TV
pepsinogen D EE WA fE o THNML T "wash out" HE L ELEBUXE L),
ZOMIZH |, somatostatin X357 7 ) YICEX YW BHWICKIET ARV ELTH
LEEZLNLDT, HRERSTREGHOREFERLILY, RFENTHF
TORIGPFWI L2 bE 2 b5, Histamine KU gastrin ICB L TIEE 1
BTHHR22XIICT v N EMPEL» S D pepsinogen FWEFIF L A ZHBL 2o
2o $6o0 T, Ty PRV invive EERIZHB W T histamine KU gastrin £
pepsinogen ST % H T D R L %2 W72 %, somatostatin I L AHHABE SN
LOWIRIC o b HBEND, 22T, JVEENTEELLELEFBEOLS
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BEIMEZAV TR 21T 7,

Somatostatin 2SEMBICEREIER L pepsinogen W 2 Hfl 3 5 HE
carbachol & CCK-8 @ X ) IZMIlEA Ca® # LR EE AT &2 LD
pepsinogen * WA & ¥ ARBFIIH L THIRO LNz, —fKIZ somatostatin 135
BHRICHEELE G ¥ YN EDOEMALICZ L D adenylate cyclase T #fl 3 2
EELRTVBEOT, 41/ b= YE% second mediator &3 % IBIT &
DHCEDLo TV EDOLEKRFEH o7, LAL, HEOEICRLALI K
somatostatin 1& medium FTD Ca’" OFEDHEIZEHE % { carbachol ®
CCK-8 DA Ca”™ D ERERICEEEZRIZS hdrolce 2OZLET Y M E
ML IC BV T somatostatin 2% Ca’® F % ¥ & % phospholipase C 123 L Ti
AHBER LRI EE2RLTwA, AEZERIEIA XBEMRBEA L
carbachol X gastrin 2 X 2B W KT 1P, EAE I T 5 somatostatin D FE
R LAERTOIHE IR TV B, €5 T, somatostatin (2 & 5
carbachol ® CCK-8 IZX % pepsinogen 2l DG ZHEF I -Ca® BE L
AT HERATIEZ, ThUBEOSWICHELZRIEOEI M2 Ml L7zZ
LiZkarEZLNL,

FHRIZBWTIE sec'retin \2 & % pepsinogen 77WiiE cAMP DEAEZNL T
W%, Somatostatin IX secretin \ZX % pepsinogen W EAHIHI L 727207 TR L,
CAMP OEL% bIHI L7, Z# L T, somatostatin I £ % pepsinogen 7
#llid pertussis toxin OFIAEIC L o TEEBEZIT 2, TOFKRIKXOBEM &
V72 histamine (H,-receptor) F#{I2xf 3 % somatostatin fEH OFFFE & Mk
RAERERL TS, $4bb, somatostatin Z&EMKD pertussis toxin EX
7 G protein (Gi or Go protein) & HZEL TWBH I & ZRLTWE, HEELT
A7z forskolin H#IZ X % pepsinogen 437 #ild somatostatin 2 & o THIf &
N7z, cAMP EA K S hzh o7z, 72, carbachol £ CCK-8 DAL

&k pertussis toxin BTALHEEIZ X o TH somatostatin OIHIZRIIMBE Sz P20
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7o 2D T EHH somatostatin @D pepsinogen W EIFIEI RiZ. cAMP %
second mediator £ 5 RTIXRERIEMITL Y TH L, FWBEOEIH»ITD
RSP FET 52 EPRBRE N,

Somatostatin DIEFHIZ OV T4 2RV ITbNI, 7 v MEREMEICE
v C & somatostatin 2% bombesin IZ X514/ b= VIEEDORBILE L H
# L7, & 512 medullary carcinoma cell 1238\ Tl norepinephrine 2% %
WA Ca’ LR ZMETAHEOHEDL H H°Y, 72, somatostatin DIEA & L
TE v ~0) YBRALOIE BLY Y BRILORET, K F v ¥ A VOO
F AN OB, & 5 G WK ORORM OIS S #E S Y, RET
it somatostatin XEFHED 70—y T bfThh 5 DOV 75 4 THFEET S Z
LETHERINATWE™Y, 5y P BHRBEEMAEICSB Tk, somatostatin A
carbachol % CCK-8 12X % pepsinogen Sl D X %M T 208 b 2 &
BC&hdoleh, b, RBEKIIICY somatostatin DIEAMALA H
AIEEPLPIITBEIENTE L,
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% 3% Pepsinogen SWIIH T A oW ENEROMEIER

MEIZBWTT v PEEMBAH S D pepsinogen 7#id carbachol, CCK-8,
secretin X o THEBINSLZ L2 L. & 512, pepsinogen FWIZBIT 3
ERENOZEL L MBAEENEOMBEEWES I L, THD L,
pepsinogen TMWIZII LR ED 2 0DREEADH Y, —DIiF carbachol *
CCK-8 IR ENBA /¥ b=V VEEOR#BEANLAEE, 1) —2iF
secretin I8 R E N2 cAMP DEL X N TIRETH 5,

BADVEBLBIREEEA L E, MESLEORW 20w ICBT & EH
B, T EHBEALTERTALEEALNLIFNVEYRF —F T4 FHFEEFIC
EHLTYwREZE2bN %, Thabb, HILRICIZINOBL OAIEEYEY
— Lo THILEHZRABLTE LEXONE, FUBFOEL L 2D0H|
B ESLFERICER LSS, TR ENEMOFEIC L 5 0WofME ) b 5w
BNds, WhOAMEEREIT CICEREMEY > OBZS WY, S 5II3H
FWIZBWTTTIZH SN T WA, Pepsinogen T B W T HHFER R
B9 58ENFEOPH Y, cholera toxin THILHE L EMAiLMEA Cca™ %
BEMESE2EYTHBLIZE X, cAMP OENPAD O HMEMAEAEERDL T
5o ZORIMAES Ca® OBrE . calmodulin HEEZMA 5T LI LW H
K352 25 cholera toxin & Ca®* KFHEW O M OMEIER L cAMP O
MzE2d0TEZVY, EEZLRTWAE, L2L, ZOMEEMRIZ
cholera toxin FILEDOB IR O, WHI AL WRETEH LA TI 2w,

%% |3 pepsinogen WM A5 WMEEM B OM EAEREMFT 5 10H72 D |
¥ ¥, second mediator £ LOMAEGHEICL S pepsinogen Filbx KT 2
Z &2 Y pepsinogen FUWMREKIDOMRIEH & ZERBMOMEAEH IOV TH
B L72e cAMP ZHMS €2 ABMWE L LT secretin, MMEHA Ca® 8N
H5WE &L LT carbachol & CCK-8 & w7z,
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# 18 ¥EI v PEEMIBICHT S pepsinogen FUBEDEOHAE DRI
X xR

Carbachol ¥ CCK-8 13X & & # &1 phospholipase C #{EMILL. 1/
yh=) VIEE % IP, & DG IZfCH# L. 1P, " MBAN Ca’ £EH. DG ¢
protein kinase C ZIEMEILT 5 L HE X 6N B, fB), secretin i¥ cAMP DL
REETZ2I LRI TUARBLTHHL LI, OB OBEETMBETLRD S
nNTWwd, 22T, MfAA Ca® % LA S¥ A% L L T Ca’ ionophore O
A23187, protein kinase C {H¥E{t#E & L T phorbol 12-myristate 13-acetate
(PMA), cAMP ¥WHE & L CHIEEEAR @ dibutyryl cAMP (dbcAMP) % H
WTHE L7z, TTMDIT, pepsinogen TMWIZHTT 5 A23187, PMA K UF

dbcAMP DIEF # 5 L 72 (Fig. 21)o PMA i 1 X 107'° M, A23187 i

Pepsinogen secretion (% total)

O ] : : [ i i il 1 | i ] i
Basal -11-10 -9 -8 -7 -6 -5 -4 -3
Concentration (log M)

Fig. 21. Effects of A23187, PMA and dbcAMP on Pepsinogen Secretion from
Chief Cells

Cells were incubated with the indicated concentrations of A23187 (&), PMA (B) and
dbcAMP (&) for 30 min at 37 °C. Each value is the mean * S.E. of five separate
experiments. a) p<0.05, b) p<0.01.
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1 X 107 M, dbcAMP i3 1 X 107° M 2 5 BEKAF A EIC pepsinogen 53
ERELL, RIT, ThOoRBWEOHMAEDLEIZ L S pepsinogen W IZD N
TOMEERM % MET L7 (Table 6)c TOHER, EOMAGHLHIZL o THHE
B 7% pepsinogen S MBE DR S N7z,

Table 6. Effects of A23187, PMA, dbcAMP and Combinations of Each

Chemical on Pepsinogen Secretion

Secretagogues Pepsinogen secretion
(% total)
None 0.42 +0.06
A23187 (1 x 10°7 M) 3.34 +0.35
PMA (1 x 10710 ) 2.69 = 0.38
dbcAMP (1 x 10-3 M) 2.62+0.17
A23187 + PMA 9.47+1.35
A23187 + dbcAMP 10.12 £ 1.02
dbcAMP + PMA 8.80 £ 0.52

A23187 + PMA + dbcAMP 17.78 + 1.34

Each value is the mean * S.E. of five separate experiments.

FZ RN R ERF DR L 5 pepsinogen SR ENER % 0% B EH
BYWEDOMEEHOME %47 272 cAMP % second mediator & 3 % B EN
BB L LT secretin (1 X 10° M) B\, Ca’* % mediator & 2 A& BERY
B & LT carbachol & CCK-8 ZH\WHFHAIR = #E L7z, Carbachol, CCK-8
& 1T secretin (1 X 10° M) FET T, MFEM % pepsinogen FW xR L7
(Fig. 22)o M#RI secretin (1 X 107" M) BMHIBIC X 5 pepsinogen Tl &
MW CEEL LAETHY) . EEORBEIOBR I ) RIEHFKE <, HEHD
RThHobILhbh b, Carbachol &1 X 10° M » HAANMEICK LA EIC
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Fig. 22. Effects of Secretin with Carbachol or CCK-8 on Pepsinogen Secretion
from Chief Cells

Cells were incubated with the indicated concentrations of carbachol (O) or secretin
(1 X 10® M) plus carbachol (®) (A) and CCK-8 (O) or secretin (1 X 10° M) plus
CCK-8 (@) (B) for 30 min at 37 °C, and then pepsinogen in a medium was measured by
ELISA. Dashed lines (A) represent calculated values of pepsinogen concentration with
the addition of secretin (1 X 10® M) and dose-response curves of carbachol or CCK-8.
Each value is the mean = S.E. of five separate experiments. Significant differences
between calculated values of carbachol plus secretin and those obtained by experiment
(A) and those for CCK-8 plus secretin (B): a) p<0.05, b) p<0.01.

pepsinogen MW FARME L 7225, CCK-8 THEMMBEL LICREL-DDDEEE
RN ol ZOERDEVD secretin D & ) BRBFERE AT % F1H
WKLo TDARRBDOENDLDOPE ) D EKRET 57291 adenylate cyclase DIFENH
L& Ta 5 forskolin * F\» THE L7 (Fig. 23), Carbachol, CCK-8 & %

IZ forskolin (1 X 10* M) L DHAEDLEIZL 2T secretin Mk, HEHN %
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pepsinogen W E R L7z, Ld, TOMEIEHIE secretin L D AEDLYE &
Ddm<. FALMEDORK TIE CCK-8 D 2¥ carbachol & Y iRVAHF/EH I %
éhf:o

16 A 16 B
=l B _
5 14 14
* 12 12
S 1o 10
o
S  8r 8f
]
s 6f 6
g Ll i
61_) 2 2 ol
0 0 b—H it
Basal 6 -5 -4 Basal -10 -9 -8
Carbachol (log M) CCK-8 (log M)

Fig. 23. Effects of Forskolin with Carbachol or CCK-8 on Pepsinogen Secretion
from Chief Cells
Cells were incubated with the indicated concentrations of carbachol (O) or forskolin

(1 X 10* M) plus carbachol (@) (A) and CCK-8 (O) or forskolin (1 X 10* M) plus
CCK-8 (@) (B) for 30 min at 37 °C, and then pepsinogen in a medium was measured by
ELISA. Dashed lines (A) represent calculated values of pepsinogen concentration with
the addition of forskolin (1 X 10" M) and dose-response curves of carbachol or CCK-8.
Each value is the mean £ S.E. of five separate experiments. Significant differences
between calculated values of carbachol plus forskolin and those obtained by experiment
(A) and those for CCK-8 plus secretin (B): a) p<0.05, b) p<0.01.
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# 2 Hi Second mediator DELRIIN T L F5UWREVEORAEGDLEIZL 5 ¥
%

VERERF DR 7% % pepsinogen FMEEWE x MAEGDLELI LIV S
HEVEF A second mediator DEAKX ED L ) IZEET L2 RE L, 7.
mia Ca’ BE LA T 2MEEM % L7 (Fig. 24), Carbachol
Wit CCK-8 2k oTHIERISNIMBEN Ca™ BELAFIZ, IBMX (1 X 107

M) FFTET secretin & U forskolin DRFIAEIC L o TEELZ T hdh o7z, T

A .
—~ b5
IS
[ =l
)
@D
@
E 4o0f
g
2
° =4
= .
o o5LA A A Carbachol b bcabachol ™"
Carbachol Secretin Forskolin
5 1x104M  1x108M 1 x 10-4M
— 55T
£
c
o)
5]
Q
g 40T
o
<
L
° =1
S 1 min
T o5L A A CCK-8 4 bcocks
CCK-8 Secretin Forskolin
1x10-8M  1x10-8M 1x10-4M

Fig. 24. Effects of Secretin or Forskolin on [Ca™"1i Increase Induced by

Carbachol and CCK-8 in the Presence of IBMX
After fura-2 loaded cells (2 X 10° cells/ml) were preincubated with IBMX for 1 min,
the changes of fluorescence ratio (340 nm/380 nm) in chief cells induced by carbachol
(A) or CCK-8 (B) were measured. Chemicals were added at times indicated by arrows.
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F—IZERERVH, IBMX EFEETEBVTHEE»Z T ed o7, 351,
HICHBA Ca® EF %5 &# 3 carbachol (1 X 10° M) & CCK-8

(1 X 10°M) 2HAEDLEL LN Ca BEOLAREHOBAELIIEW
fEZRL7-H, MM & EFICi3 7% 5% b o7 (Fig. 25)c F 72, pepsinogen
WA BT HHEME X VIRV LIRS %P o7z (Table 7)o

4.0

Ratio (340 nm/380 nm)

pd “’i g

Carbachol CCK-8 Carbachol
1x104M  1x108m  +CCK8

Fig. 25. Effects of Carbachol and CCK-8 on [Ca’"]i Increase
After cells (2 X 10° cells/ml) were loaded with fura-2, the changes of fluorescence
ratio (340 nm/380 nm) in chief cells induced by carbachol, CCK-8 or carbachol plus

CCK-8 were measured.
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Table 7. Effects of Carbachol, CCK-8, Secretin and Combinations of Each

Chemical on Pepsinogen Secretion

Pepsinogen secretion

Secretagogues (% total)
None 1.08 + 0.08
Carbachol (1 x 104 M) 4.11+0.76
CCK-8 (1 x 1078 M) 3.20 +0.11
Carbachol + CCK-8 5.46 = 0.50
Secretin (1 x 108 M) 3.30+0.12
Carbachol + Secretin 9.31 +1.09
CCK-8 + Secretin 7.64 £0.37

Each value is the mean *+ S.E. of four separate experiments.

KA, secretin (2 & o THIER I END cAMP EAICH T 5 carbachol &
" CCK-8 DEE %M L7z (Fig. 26), Carbachol & U CCK-8 DOREIALEIC X
D IRBERIFIIC secretin ICX o THIER I SN DB cAMP EAZ BRI EE 72,
Carbachol 1Z 1 X 10* M THEICHA ¥, TORAPEIIL 365 % Th o7,
CCK-8 13 1 X 10°M 2bFEICHPEE, ZORHPFEIT 1 X 10°M T 358
% .1 X 10°M T 45% THH ., BREKFWTH o7z —F. forskolin IZ & o
THERI EN S cAMP EAEIIH T 58I secretin DHELIEELRD,
#H 12 carbachol @ 1 X 10* M KBVWTHEZEIROONLZ WA, 187 % ¥
S 7z, CCK-8 & forskolin 12Xk o THERI SN b cAMP EAL T RERFH
KHMEE 1 X 10°M 2OFEICRE L, ZOHEMER 1 X 10°M T 33.1

% .1 X 10°M T 404 % THYH, BEKEHTH o7,
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Fig. 26. Effects of Carbachol and CCK-8 on cAMP Production Induced by
Secretin or Forskolin

Cells (1 X 10° cells/ml) were incubated with the indicated concentrations of carbachol
plus secretin (1 X 10® M) (B) or forskolin (1 X 10™ M) ([J) (A) and CCK-8 plus
secretin (1 X 10°® M) (B) or forskolin (1 X 10* M) ([J) (B) for 10 min at 37 °C in the
presence of IBMX (1 X 10* M). Concentrations of cellular cAMP were measured by the
method described in the text. The cAMP concentration induced by secretin (1 X 10° M)
was about 6.98 = 0.66 pmol/10° cells. Each value is the mean + S.E. of five separate
experiments; a) p<0.05, b) p<0.01.

Fig. 27 12 secretin & OF forskolin 12X o TH|l &R Z &h b cAMP EEITHT
5 A23187 & PMA DEEZRT, MEPYL BT cAMP EAIIH T 5 HE IR
HONGEh ol

k12, carbachol U CCK-8 @ secretin 12L& » THERI &b cAMP
HEOWVIERZ 2N ENOBEEHHEE TH % atropine K T lorglumide = H

WTHEE L7z (Fig. 28)o Atropine & U lorglumide 13 iBEKFFAY I carbachol
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Fig. 27. Effects of A23187 and PMA on cAMP Production Induced by Secretin
or Forskolin

Cells (1 X 10° cells/ml) were incubated with the indicated concentrations of A23187
plus secretin (1 X 10% M) (B8) or forskolin (1 X 10™* M) ([J) (A) and PMA plus secretin
(1 X 10° M) (B) or forskolin (1 X 10™* M) ([J) (B) for 10 min at 37 °C in the presence
of IBMX (1 X 10™ M). The cAMP concentration induced by secretin (1 X 10® M) was
about 6.20 + 0.66 pmol/10° cells. Each value is the mean + S.E. of five separate
experiments.

(1 X10°M) R CCK-8 (1 X 10°M) I2X % cAMP DA %ML L7z, £2T,
ZDFHIEAS carbachol 7213 CCK-8 R#IZ X % pepsinogen 7l K UHIfZ A
Co" BELAZEOABNLZRICICHTAHEHRLEELA—OEHATH
H00E D) POWRE EAT o 2o Fig. 29 & carbachol (1 X 10* M) K UF CCK-8

(1 X 10°M) #hFhOR B3 % atropine K U lorglumide DR % RT,
B ca® BELERICBWTIEF ¥ — P TRL, carbachol (1 X 10° M) kU

CCK-8 (1 X 10®* M) i #icx3 5 Kit% 100 % & L T/R L7z, Carbachol
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Fig. 28. Effects of Atropine and Lorglumide on Secretin-Induced cAMP
Production Reduced by Carbachol or CCK-8

Cells (1 X 10° cells/ml) were incubated with the indicated concentrations of atropine
to the medium containing carbachol (1 X 10™* M) and secretin (1 X 10® M) (A) and
lorglumide to the medium containing CCK-8 (1 X 10® M) and secretin (1 X 10* M) (B)
for 10 min at 37 °C in the presence of IBMX (1 X 10™ M). Each value is the mean +
S.E. of five separate experiments.

(1 X 10" M) # B2 & % pepsinogen #ih, MBW Ca’" BEER, 2L T
secretin I X o THEHEZ &7z cAMP EA OB ITH L T, atropine HiRE
KEBIZZOEREZHH L, 2R FNORKISIC3 T % 50 % inhibitory
concentration (ICs,) X 1.5 X 10° M, 1.5 X 10° M K1 1.3 X10° M THo
72 Lorglumide ® ZNFHDRIGIZH 75 IC,, fEid 2.4 X 107 M,
3.5 X 107 M KU 4.0 X 107 M TH o7z,

# 2FE| B\ T somatostatin ¥ secretin DR IZ L o THIEEZ SN B
CAMP EAZIHETE I L MR LA, €2 T, 4HIE CCK-8 &' secretin IZ
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Fig. 29. Effects of Atropine or Lorglumide on Pepsinogen Secretion, [Ca”*Ji
Increase and Secretin-Induced cAMP Production Reduced by Carbachol or
CCK-8
[Ca™1i increase (A), pepsinogen secretion (O) and cellular cAMP decrease (@) are
expressed as percentage of the responses to carbachol (1 X 10* M) (A) or CCK-8
(1 X 10° M) (B). Values of pepsinogen secretion and cellular cAMP decrease are the

mean * S.E. of four separate experiments.
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XVElE&EIIN/T: cAMP OEA Z KT 5/EM I somatostatin 2 ED & 9 (2
MERT %2 % M5 L7 (Fig. 30), Somatostatin {% secretin O FHIZ L %
cAMP EAZTBEKREHICHEL, 1 X 10°M TZOIHEIIH 55 % Tho
oo INHLDOFERIE Fig. 20 E BBORELTH S5, secretin O cAMP E4
ERIZ3$ A CCK-8 (1 X 10° M) OMEIEA 122 Tid, somatostatin (3 #
NEESOIEBERFHICHFIL, 1. X 10°M TiEH 70 % OHHIETH > 712,

3
]
l

cAMP (% control)
o
o
j il

-9 -8 -7 -6
Somatostatin (log M)

O

Fig. 30. Effects of Somatostatin and CCK-8 on Secretin-Induced cAMP

Production
Cells (1 X 10° cells/ml) were incubated with the indicated concentrations of
somatostatin (O) or somatostatin plus CCK-8 (1 X 10® M) (@) for 10 min at 37 °C in
the presence of secretin (1 X 10® M) and IBMX (1 X 10 M). Each value is the mean

+ S.E. of five separate experiments.
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w3E Tv PENEREICBT S secretin & XEFWREWEOMAEDLE
W2 X AEE KU pepsinogen W D FRES

Secretin [FEMTR I TIBRASULEZAFT 2 LMo TVWENT, BN
BHEE A WT secretin E FEHWREVEOMAGLRIZLZBERD
pepsinogen W EME Lo ¥, secretin DMMBE L IC X 2 F O KT
¥ — %185 7%, secretin % 90 min Z X125, 10, 20 pg/kg FWRER L x5
L7 (Fig. 31 A)o BESWIZB W TII secretin HE5 2 X D IFITREKFHICER
SWELD DT TH LW 7, Pepsinogen T WITBWTIE 5 BT 10
pe/kg DEGICE D ETHEME 2. Lo L, 20 ug/kg 5%, BROWOED

—3% L T pepsinogen FWEICRIVBE SN, FESWEEYE L
secretin DHAEDLEIL DOV TR FTUWREWE CREIR L W FEFETICS 9 —
HORKRER LD secretin & 10 pg/kg 53 5 HELE /2, Tetragastrin &

A Secretin 5 uglkg 10 uglkg 20 pglkg

\Y

Acid output

Peptic activity
(280 nm/10 min)  (H* yeg/10 min)

0 10 20 30 Fr.No.
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Fig. 31. Effects of Some Concentrations of Secretin and Combinations of
Secretin with Other Secretagogues on Pepsinogen and Acid Secretion in Rat
Gastric Perfusion

Secretin and other secretagogues were singly and continuously injected through the
femoral vein, respectively. Perfusion rate was 0.5 ml/min, and perfusate was collected
every 10 min. An injection of saline (O) or secretin (@) is shown at an arrow. The
indicated doses of chemicals are as follows: A, secretin 5, 10 and 20 pg/kg; B, secretin
10 pg/kg, tetragastrin 10 pg/kg/h; C, secretin 10 pg/kg, histamine 500 pg/kg/h; D, secretin
10 pg/kg, carbachol 7.5 pg/kg/h; E, secretin 10 pg/kg, CCK-8 5 ng/kg/h. Each value is the
mean + S.E. of four separate experiments.

histamine 1%, BB CI3EH ML S D pepsinogen Sl HI B L 24 o 7225,
ENDEEFEREG L LIS secretin 5T 5 & pepsinogen FWERE L7,
—J., BESWIZB W T secretin 512 X D tetragastrin DER & FHHEMITH
30 ~ 40 % #fil L. histamine DEA Z LT LM ST THo 12

(Fig. 31 B,C), Pepsinogen 5 % fl# 3 % carbachol & CCK-8 Dz 5 1
BT secretin i3 carbachol KU CCK-8 12X % pepsin Tl % ¥iNs &7

(Fig. 31 D,E)o
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B4H B

Pepsinogen WA R ET 2WE K % D second mediator B OMAEIEH % #
5 L7z, Second mediator FIOMAEER % 2% L Ca’" ionophore % second
mediator D7 71 7 fk X5 LEMALHED L, pepsinogen £kl AR 12 3
CIREESNT, ZOBEBOHEFEERI I TV peptic cell # HWHE L RAEDORE
BTHho72", L2L. &% 5 second mediator # A~ L T pepsinogen % ik
SELZTEERNBYEL) LefadbehE&, FOXI)RIEFBELN S,
KoWwTikyy PEREBAVWIOHOBRE L™, 22T, SFEERAHIC
XY MBA cAMP EAEZMET secretin & £/ Y P— VY VIREOR# LIRS
carbachol Xix CCK-8 DHAADLEFIEODWVWTHRF LI A, HENE
pepsinogen WA BESL N, LH L. ZOMEEMIL second mediator DL E
WE DHAEbEIZL B pepsinogen FM DT LB T 2EEVLEDTH -
2o 51, secretin I2XF T % carbachol & CCK-8 TIIMEXRITEVIEE
XN, CCK-8 LOHADIT) PMEL o7z 2D &L, CCK-8 & carbachol ¢
MEBA Ca™ ERZBIERITILEALTH LD, MICE 2o /EAH 2 =
LERLTWS, ENVEY MEREMIE L AWV Plsecretin HAERIZBW
T CCK-8 MU carbachol (¥ P’I-secretin DHEAICRALEIE L6 S hw
EVWIHEL DL LD LS ED secretin DRHFEENDHE AT carbachol
¥ CCK-8 BEEMIMEA LY, XFEROBEMENELL T DI Lidhwve
EZ2on2, 22T, TNOLMEMEMI secretin D& ) LB EKRE N L TE
B XN 5 second mediator ICH LD T tFREINLDOT, £F
adenylate cyclase DEZEN 2 IHEHILF TH 5 forskolin & FH W THKRE L 72,
Carbachol X3 CCK-8 & forskolin & Ol A& HEIT secretin &L DM AEDHLE
L AFEH 2B pepsinogen FWAHRRD SN, B T, FEMWEHOMELE
APMBAGENEOENEACH L L EARF LT o7, —FH. ThoHEY
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EHOMESERA TS carbachol ¥ CCK-8 O X H IZF LHIMEN Ca’ #E LA %
FlERITIOE) LOMAADLE THMBAN Ca® BEOLARD
pepsinogen 73k & b c:%n%‘ﬂa)fyimmﬁgﬁwﬁ bN7izh, N ENOMIE
IV LEVETH o7, MKROHZEIBRESW T 2BEMBICBVY LIRS, M
BN Ca®t %A L CYEM T % gastrin & carbachol D AE DRI X 2 EESW I
¢cAMP FELE % second mediator £ 3 % histamine (H,-receptor) & D#H A &b
FHRFEFLFOZ EFHFEINATWEY, 2D L3R L second
mediator TN T BHER—FHDRFRELZOT7T T A bOKEFBOZTER L
FOTITZAPLEOREIREESZ, BEBICEMCELLZ L THEL LD
NTnied, TERBEEERETHZ0L) ZEREEIBOA TV RWY, —F,
COBRBEERFUBEOMBABRKOPTELL LW BETEH LY, SHEOMIE
W Ca” BEOLRIHEENICLZ2MEAN Ca> BELAOMT COEICRL R
WEW) ZETHEWICHIREN Ca BREHHIL TWwa L) ICRZIT SN 5B D,
F=F -t LTRLTVWEREWD, EVWIRRELZHAEGHLELERTIIMBA
Ca" BEO LAIHEYOMBEA Ca®™ BELAOMICKEWEILL S, ZOZ L
POMED L IE—OMEM Ca® FEBML LY Ca® 2 EHETLIIDLEZXL
n, AERLZ XS %ITIT submaximum OFSEOMEY *HASbE/ L &
ORIGIZHBERN Ca> WERED LRBICELLZPLTHEEEZ LMD,
SREHBICE D cAMP OBV Ca® BEO LADEL T2 L
WO REFERETMBUAOMETESRTHET, LaL, AR FHMALIC
B SMIA Ca® OMETid secretin & forskolin & IBMX O F HEIZEKR R
{ carbachol X i CCK-8 2 X AHIfAA Ca® BED LR CEELYB LTS 2do
7o M. cAMP DFEAEICHE L Tid carbachol & CCK-8 & secretin 124 5
CAMP FBEHAF KA & &, FOHAIE CCK-8 EDHAEDLEDF A o7z, M
IZ. forskolin 12 & % cAMP FEAIZDWTIiE, CCK-8 L DM AL DLED 1M

CHMER7, CNLOREEIABABREEROR L 2EWEAAEbE L T
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£12 X % pepsinogen W DHEEHDE VD cAMP OHBICL 2D TiEAhn
PeEZSELEME R D,

Carbachol & CCK-8 SZAEMK LIS, Ca’ & DG PHRAL T
pepsinogen S FRHET LI LA RBE LAHMENDH 277, £ T, secretin
% forskolin |2 & % cAMP BEAIZx LT A23187 KU PMA % A WHRET L 7298,
FEBIAD LN D572, BEL, DFDIC secretin 12X 5 cAMP EAEIIH LT
A23187 @ 1 X 10°M TRELELTWE, L2 L, D A23187 DEEIIM
FICHL T2 ) EBWRETH) ., AN Ca’” BREOHMIMMICL > TRENALE
V> pepsinogen S MIL T LHI AR ZRIDL EEX#E Vv, EoT. 20
cAMP BAIHIFEA Ca’ BEOMIMICET CHREAREOHEL DEXONL,
BEMIR & V72828 T, EMAL S L7z protein kinase C I3 histamine 12X 3
CAMP EAEZ B IE DLV HENDH L', L2 L. protein kinase C DiF
HALHITH S PMA EENLVEY P EMILICB T prostaglandin E, 12X 5
cAMP EEA Z ¥IH] 9 5 A7, secretin MWD cAMP EAZRIM T H2E WL S
CAMP EAIZDWTRIHILZWVWEWIRENH DY, S P TOKRL I X
LTWwd, 2OZE05H3H PMA IZX o THEMIL & L7z protein kinase C 3148
EER I G protein % adenylate cyclase RICH L TEHEELLZWVWI &
VAN S (A

f ). carbachol & U' CCK-8 I secretin 12 & 5 cAMP EE X i &7,
AR VXBEEETE TS 5 atropine IE carbachol 12X 3 C@?)ﬁ@‘%%éb:
HHHE L., £/, CCK, TBFEREPNETH 5 lorglumide b F 72 CCK-8 I12L 5
WP ErZEICABESERL, ZL T, Th5D IC,, fEIF atropine % lorglumide
2 & o THIHI S N7z pepsinogen S ilb R ML Ca® BELR® IC,, &13L A
EFRLETH o7, fit> T, carbachol & CCK-8 IZL o THIEEZ &I
secretin @ cAMP EA W T A2HPER I TN ENOZERE TR 5 £ HW
LRBTHLZWHALEIONSE, CNOLOHBE LD L) ZEF CRE SN L2
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LB TE R oW, TMRIECBVWTEIMBEANNEERFEORLLTE
BT "cross-talk" I o TW5H I EPRBE I N,

—#IZ. E\ pepsinogen FWITHVROSWIIH o TR B, Inviveo DEER
2B W T secretin O BT 513 pepsinogen DEBHSWEZ LT ICHE NS
T Ehdhol, LH L. secretin (& BBOW M3 % histamine O HE
B IZH S 201 pepsinogen FWMERA X R L2 THO6DT & HEEDWIIEE -
7- pepsinogen @ "wash out" FERIZBITAHEIEHICE o TIHEETH D &
Zzbhb,

Secretin & CCK WBREDO BN OHEILYWH» BB~ Y. 20HBIC X
DT+ ZHREHE»OASW I, BERESLCEREA T Y2050 S22V A

BESWEHHTZ2LESbhTWwE™, LaL, BEZOBS WG
secretin ® CCK WX 2EHEEATIE R L, Fhb il THWEI N
somatostatin B’EEG L TWRE LEZLNTWE Y, Dbtz 2 Erhby
Frr &, BB CHABICGWENRTWS L HIZAZ D pepsinogen LB 3EE
BZZERLAEEIC, ALARAGTFEZI T E2bIFTRERZVI & A2,
ZIZTC, BREBULHILOBREEEZZ L, RO X I kb, Thbb, EBHRZ
NAEZEWZRICL T, ANIRERERICL Y KEME (acetylcholine) ZRAVEE
L. BtL pepsinogen ZFWASEEZ 5 (tH) « RELEILHERERLENICAo
EWMICX ) R ICBEMBESHE, AVEVRF -5 aA FESREN, &
NOEBEWICHEHCERLBROSW L BB TE L., KM L HELES %
s (BM) - OB, EMFORBWRIES CHRE~BITL., T 2K
Kl 2> 5 secretin & CCK "W sz (BH) &Exohs, LrL, BiC
BOWTHERSALEROEY IR ICHEHILSNMBRICZ2ETITbRE, 2D
WOERIEOUEHEE & pepsin THHLEZONL, EFEH, Blsl &k
EFEMIE (acetylcholine) RIC L o THIE E N T WA, Acetylcholine Hll i3 B

% pepsinogen %MWY 5 1EH D TZ% (. D cell (somatostatin FF ML) » 5
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® somatostatin DG W% FE T 2%, fEo T, ETORYOHELF T
acetylcholine #% secretin ® CCK & F B IZ@ v T pepsinogen ZHFEH T4
WL, BEECBHEANGUEWEREYOHEALEZIT) L EXONL, I,
secretin ¥ CCK 2 £ % somatostatin 5 id acetylcholine IZ X D #IFI S T
WwarrEZONL, B, B acetylcholine DRI A% Y, 4Kk
secretin ¥ CCK |2 & o T somatostatin 233 W SN E TOHNG W IZEIH S h 3
EHEREN D, Chiba HFEFHH LTy MEOEREERIZB VT somatostatin
L gastrin W B % secretin DEBITOWTHRE L, secretin 1R EKSF
B2 somatostatin W ZHIN S, WM iC gastrin TP EHLTEE R0
H L7277, Soll %134 X BIEMRHEME D cell 2*5 CCK-8 253 ¢ somatostatin
EAWEEDLTERRE LT, FE2ETRLA LD IC somatostatin 13
CCK-8 % secretin 2 & » THIE XN/ pepsinogen W EHH T L, 512,
%% 3 somatostatin 2% secretin 12X 5 cAMP OEAZIHIT S 2 & 2R L
720 o T, BT Fig. 30 TR L7 X 91T secretin 12X % cAMP D READ
somatostatin & CCK-8 Lo THROLNTWVEHE I ENEZLND, EHIC
invivo EERTRLIZL D Lﬁ%}(z\z‘» ¥ o 7:& & pepsinogen FFEEICEER
NFWENDBENH Tk 75) b, EREESWSEIH & X pepsinogen b H &
ANERATZVWSDEEZONS, LEDOZ b FEMMIZHBITSH CCK-8 D
secretin 12 X % cAMP EAMERICK T 2 #6138 % % pepsinogen 70 % [A] ¥
THRLOOMEERTE RN LEZONRL, ZOLH)ITEME,»LOD
pepsinogen W IE EWOHEALOBREIIHE Y, BEHRE» S ORSWMELXIIEEY
AHZ2ZTTVEDOTELRVIEEZOND,

B, 70 v =70 by RV THEH & Vo 2 BAUWIHEIR ORZEIC L o
THAMEBEOBBEIRENICESLTwE, L2L, BEORESCHREORT
KELTRELRMEZFIVE R TWD, BEDELRBEREICA b L AP

LN TWw5AbD, ZhD acetylcholine, CCK X secretin & H |(Z1d somatostatin

- 58 -



r o 72 pepsinogen W ORESLHFIICE L L AREEWEONT Y ADEN
&I L. HtHEEEEORMBEFL LTHVTwEID TR 2w LtER
LNbo
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£ ZA
yu i)

Ty FBEHBEFEMBEOERR L pepsinogen DWOFAEICE T AR ICBWVTL

TOKMmERT.

1. BHEZHMROEE L pepsinogen & U intrinsic factor DU IZE T % %
BB R 5T

B ER., HILERVE Y ONT Y ARERASOER., EREBEOER. i
BEAFHEOEBMBRFTICIEILAET Yy PPHAVWORTEL, L2 L,
pepsinogen S ERXL EHEEHMBE 2L OFMBEOSTEEII NI TS XX
VEY NEOBWHBE VLN, Ty FEEMEL % A7 pepsinogen S OB %
Bhaholz, 22T, Iy P EMBZzHRETLI L2z AT, T2bbL, Tv |
OFLEL7-BEZKXE L., medium TS ¥, Dispase I # & ¥ medium H TH
e BRI EH T, HEARECOMEICL) EMBE ML . 2Oy
pepsinogen RUHNETFAEH TSI & x MBEELBCECIVHRLETMBL
LOUTFOEBRIH LA, SoMI%E 1 HEEL, Mo NEMEE 0T
pepsinogen S EMEF Lizo 7 v FEEMMIA S D pepsinogen 53k 13 B S
MAERBIE D carbachol, TZHBEL» S FW S NBHMIEARILVE LD CCK-8 #®
secretin [CX DM {BESI N, 2L T, BAWOREHE TH % histamine
% gastrin (% pepsinogen FWEIT & A LHIB L & h o 72205, BARERIBE G
bEPICRE L2722 TH o7z £ T, pepsinogen FWFIHIEDI/ERER
IZDWTHET L7z, Carbachol ® CCK-8 ORIBIC L ) THBOMEA Ca® 8
B EA L., 20 EH T medium FO Ca® 2T ROLNAZEDD
phospholipase C /L7214 /¥ b=V VEEBEOMRHFIZL B IP, DEAEIHE-
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7AIBEA Ca® BRI A S OB A EE L TWwad I & MR L7, Secretin O
FMIC & ) A EKAENICHIEA cAMP O EA DR & N pepsinogen 434 & [
BORBRMMERL DT, secretin & cAMP %4 L T pepsinogen %%
WMEEDZEHHER SN,

IF OG5 W BHERELY BV 72 invivo EBRIZX Y| pepsinogen & HUL 72
GWNY = RR LT, £, BET Y PEMBER VI invitro EERICX D
IF 47ihid pepsinogen W ERBDGWMER LI, SO 05 IF &
pepsinogen IF UEF CTEMBEAL WS NDE 2 LBRB IR,

2. Pepsinogen 7249 % somatostatin D FEE

Pepsinogen ZiAICX} 3 % somatostatin DERA * BWEREIC XD invive
THRE LAY, HfOERIBOONTbO0OBEELERIBEON Lo/, #
BEL 7o EHMBE % BV 7285 TUd somatostatin i3 carbachol, CCK-8 R U
secretin DRI X % pepsinogen 7ilh Z ##l L 72, Somatostatin I
carbachol ¥ CCK-8 DRBIZL o T E R Z S NMIBA Ca® RED LFIC
wB% RIZTZ T, pepsinogen AW T HHI L7z LLEX Y| somatostatin 134 7%
{ &3 Cca®™ F v ¥ 1 V= phospholipase C DEMILICL B A4 v b=V VIR
EOMRBFICRBEELRITELE VI EMNRE ENT, Secretin 12X 5 cAMP EAE
W2xF L T somatostatin IZFIHIBICIER L7z, &6 KA\ "FE MR % pertussis toxin
T 24 h BIALEET 5 Z £ 12 X - T somatostatin @ pepsinogen - WA FIHIFEH »°
EINL, 2O E25, somatostatin T IL inhibitory guanine
nucleotide binding protein (Gi or Go) W HELZZERTH L I LAFHER I N
725 L2 L., forskolin IZ X % pepsinogen ;¥ pertussis toxin D 2B R
% { somatostatin 2 X YR E Nz 2 &2 5, somatostatin THFME - Gi R

12D somatostatin DYERIALAH A Z L3 FE 2 b Tz,
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3. Pepsinogen MW IZx T 2 5 WMEEWE R OHEIEH

MR Ca® BEDO LA %5 &% 27 carbachol & CCK-8 %A L T iif
P Ca® #EEED EH KU pepsinogen WL IZHEMREEL R E b o7 L L,
SR PSR F OB % B secretin & carbachol Y43 CCK-8 & % #l& & b
¥ % & pepsinogen FWICHEER RO b7, Secretin & CCK-8 DT/
Fl 13 secretin & carbachol DMFIEH L D §5 <. 7 forskolin E DA G D
2 X B pepsinogen W DHFENEM L secretin EDFR I VBEVEAZRL
2o TOBBIHES THREN cAMP EAK TR 245, MEA Cca® BEIC
BRI OEBIIRI b hh o7, 7, carbachol ¥ CCK-8 ® secretin 1L o T
FlERI ENE cAMP EL DR ITMELA Ca® BED EF X protein kinase
C DIEHEAICLBEHDTY I &R S N7z, Carbachol ¥ CCK-8 12X 2
COBPEENETNOBEAWEMBICLIVEES L, 20 IC,, BEIXMREA
Ca’ R L5 % pepsinogen FMWIIX T 5 IC,, ELIZIZALETH B Z L 25
ZEERZNTAHEATEI > TWAE I EIRBENT,

Doz &h o, £% 572 second mediator ¥ "9 AT EEMEBOME
YER T RE /A L‘\ ISR THERCHEHILBROSUEIRET
EFEIBFIC CAMP OEAFFAR T LIV BREAECTEIS Z2WVE H I
pepsinogen ZWA % T L T 2 W REMEATRIE S R iz,
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A

AFRICEL, RGHEBEL2 2MIRELCCHEELED Y T L BARFEE
2 H B BRCEJ(ERHOEEERLIT,

KimXOERIZH2), @B EMBOREE LY T L7z BIE MERFEEEY
H#h BF BR.BE BFTE BE. KR BE EHICRJIERHEELIT.

EBRO—MICHBNIEE T L BARFEFBEYER M FREOFRICES
HLIT,
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1. FEBHE

Carbamylcholine chloride (carbachol), bovine serum albumin (BSA)
(fraction V), forskolin, L-phenylephrine hydrochloride, DL-isoproterenol
hydrochloride, L-epinephrine bitartrate, L-arterenol bitartrate, 3-isobutyl-1-
methylxanthine (IBMX), pertussis toxin, bovine hemoglobin (& Sigma #t7»
5. cholecystokinin octapeptide (sulfated form), secretin, somatostatin,
gastrin I, &7 F FEFZERT > 5 A L7z, Dispase I IZ&FEMRE (k) L ».
Sepharose 4B, Sephadex G-75, Percoll i Pharmacia KLB Biotechnology &
), fura 2-acetoxymethyl ester (fura 2-AM) K& U' N-2-hydroxyethyl-
piperazine-N'-2-ethanesulfonic acid (HEPES), ethyleneglycol-bis( 8
-aminoethyl ether)-N,N,N',N',-tetraacetic acid (EGTA) (ZR1{-{LZ=MIERT L 0 |
A23187 & Calbiochem corp. & ). horseradish peroxidase avidin D &
Vector Laboratories, Inc. & ¥ . sodium lorglumide ¥ Research
Biochemicals Inc. & V)‘\ foetal calf serum (FCS) XU Ham's F-12/
Dulbecco's Modified Eagle's 1:1 Mixture & (Bk) 74 Z AT v 8 LD,
tetragastrin 3 X 7 P4 X DB A L. cyanocobalamin (CN-Cbl),
hydroxocobalamin (OH-Cbl) acetate, o-phenylenediamine, histamine
dihydrochloride, sodium dibutyryl cAMP, atropine sulfate monohydrate,
phorbol 12-myristate 13-acetate (PMA) IZFIEHIEE (Bk) LV EEAL 72,
"CN-Cbl & K'"*CN (ICN Biomedicals & W B X) T OH-Cbl # BH# L TR S

nizo TOMOAERIWHOKHmEBA LAV,
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2. EREW
HEET v b (Wistar . 6 B4, #5200 g) *HEERSHY (K IhvEAL

720

3. BHRESEMEOFREE

24B MM A L7 Wistar RHEM T v M (KEH 200-300g) 27 L5 VREFT
R LEME R MMM SR L TEEMB L. X THIEHLZWH L Kz
24, AEIZ 95 % 0, +5 % CO, BANATHERAL medium C 2V V7%
HWTHEALBEZEL I¥EMKEREOMB L H x5 72% . Dispase I (1000
U/ml) &€ medium A FTHEKL %25 37 C 60 min #HIL L7z, KT,
medium B LB LEZERTERY P2 HV® - ) L BHERE» O M % g s
iz, BHEINZ-BHEMBEE 150 mesh A2 7405 —THEBL. 50 X
g 3min DELEIT o7z, LB L72HRZIE medium C IZ8RE S iz,

medium A : 0.5 mM NaH,PO,, 1.0 mM Na,HPO,, 20 mM NaHCO,, 70 mM NaCl, 5.0 mM

KCl, 11 mM glucose, 25 mM HEPES and 10 mg/ml BSA (pH 7.3)
medium B : 2.0 mM EDTA in medium A

medium C : 1.0 mM CaCl,, 1.5 mM MgCl,, in medium A (1 mg/ml BSA)

4. BREEEEEMED S O EME DS

FROFECIVABSNEREEREMIE L 30 % Percoll MEEEMB & L
T 45 % Percoll W EICER L, 1200 X g, 5 min DELEIT\V 45 %
Percoll BT LMo Bz FMETEE Lz, ZOMIE%Z medium C TH
B LEMBEAEREE L,
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5. THMEORE

FE X N7 FMBLIE Dulbecco's modified Eagle medium/Ham's F12 medium
1:1 BEFEE® (100 U/ml penicillin, 0.1 mg/ml streptomycin ¥ &) T 2
P&, 10 % foetal calf serum % & LR EWIZHEE L collagen coated
dish 12 2 X 10° cells/dish &% B X ) IZHEL, CO M YFax—¥%—-T5¢q

CO, F. 37 C THEELL,

6. ¥EELLEMBA, S D pepsinogen

BEHE 37 CITRO LN FCS 2HERVWEEREEWR L 30 min 1 ¥ F 2
NR— kL7, 37 C ICIRD 5N/ medium C T 2 EMIE % EEH. medium
C%2ml iz 37 C15Smin 7vA vyFax—YavlLi, TORAD
pepsinogen DfE% blank & L7z, 20K, EHXEZEZ M 37 C 30 min i &
HEEERGFRLY v 7V E L7z, Pepsinogen O 5k & 1340 B % GRS B A% TR 18

L& pepsinogen %KD, OB XHTHEETHDHDE % total TERDL L,

7. MRBAA VYT ADREED

AELICEMBEAD fu;a-z DEFTIL fura-2 acetoxymethylester (fura-2 AM)
0.1 £ mol/10° cells/ml /ML, BRL%EAS 37 T 15 min £ Y Fa -1 3
Y L7z, B L72ME% medium C T 2 [IPEE L T 2 X 10° cells/ml (ZFAE
LElEICH W, e ER 3 B CEHES RF-5000 & AV, BlE L&A
JhEJE 340 nm, 380 nm D 2 EREHEZITV., HKZ 500 nm D71V —%

ML THEIZE L 340 nm/380 nm HEHTEDL L,
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g . cAMP Ol
FEL-EMBEE 2 X 10° cells/ml I2FE®%, IBMX 1 X 10*M BET.

g%fc;%%%mul; 37 C 10 min 4 Y F 22— 3 ¥ L7, 10000 X g, 30 sec
BEOLUWBRLZEMBIZ 6 % TCA ZMAEHEL. cAMP ZHIE L2, Ric, &
NI Y TND 3 EEOKBH T -7 VT TCA B/, Yamasa cAMP
assay kit VT cAMP ODEE %47 > 72, &I, Amersham #55 cAMP

EIA (enzymeimmunoassay) system 2 HRFE & 1L assay RE* EH L 72,

9. 7 v b pepsinogen ® avidin-biotin complex enzyme linked
immunosorbentassay (abc-ELISA) Rx IV EE

fE# L 72 pepsinogen TV, ¥ FH. T v I pepsinogen FLEDIER % Fik
EINIAT oz, B O NIHME Z LS E. DEAE-cellulose X V724 4 >
ZRPruw ST T 4T IgGC FEEFTHEL 10 pg/ml IEHFRLADDEE
1k¥itkE LT 98 well ELISA 7 L — MIZEAMIL L 72, dimethylsulfoxide
{2 % L 72 biotin-hydroxysuccimide & #H 37> 1gG R A L. biotinfb T v
M pepsinogen IgG #/EH L 10 pg/ml KHFERLIDEE 2 kkE LTHY
2o BEFEIZ peroxidase, FEEEWIC 0.6 % H,0,, 0.2 % o-phenylenediamine
*& 4 citrate buffer, FUMEILHIC 2 M H,S0, v, w4270 7L — Y —
F—12T 490 nm D74V — % LBEEEERBEL, ThE —EOHRIEL DL

TIRRY
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Step 1. Immobilization

+ primary antibody (1 z g/ 100 p 1/ well)
37°C,15ho0r4 C,18h
wash 3 times with 0.05 % Tween 20 containing saline
Step 2. Blocking
+ 0.1 % BSA and 0.05 % Tween 20 in phosphate buffered saline
(100 g1/ well)
37 C, 30 min
Step 3. Sampling

+ sample (100 1/ well)
37 C, 30 min
wash as described above
Step 4. Sandwich
+ secondary antibody (1 x g/ 100 z 1/ well)
37 C, 40 min
wash as described above

Step 5. Avidin-Biotin Complex

+ horseradish peroxidase avidin D (0.5 g g/ 100 z 1/ well)
37 C, 40 min
wash as described above

Step 6. Enzyme Reaction

+ substrate: 0.04 % o-phenylenediamine and 0.6 % H,O, containing 0.1 M
citrate buffer (pH 5.0) (100 z 1/ well)
reaction time: 10 min
+ stopper: 2 M H,SO, (50 z 1/ well)
measurement: absorbance at 490 nm
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10. 7v M EANERE

RER 200-250 g DT v b 24 BEMEER., YL ¥ VEETIZ Ghosh &
Schild D FEICHEL TFR 24T 072", ERBICEBRREEAREZR VR 25 R
YTWCTHERL, BWEIBEEFRIVES Lz, Bi@o ZERED pepsin 1EHE
#EIE L. unit TEDL, BHWEIZ pH X~ -2 HWTEBEOTMIZHEE SN

5 0.02 N NaOH D= » 5% L, H' pEg/time & L TR D 72,

Infusion pump

Injection

[
by

(‘l
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1 1. Pepsin {HEHEDHEIE

Hemoglobin ##£Z & L THWZ Anson EOEEICE L TIT- 7%, ¥4 b
L, 7V 100 ul % 2 % hemoglobin A (pH 1.8) LRAL T 37 C. 10
min £ Y ¥ a2_—=FL, 5% TCASml ZMARExELELL, &LFE. EFD
280 nm BT AWEEZHEL 1 min XD ICEKEEL 1.0 EF S5 pepsin
B% lunit & LTHREL
1 2. Cobalamin-binding protein capacity assay"”

#HE 500 W % 4 mg/ml BSA #& & 0.1 M phosphate buffer (pH 7.4) 200 ul
EIRALZEIRT 20 min EYT 5, ki, ['“C]-Cyanocobalamin ('*C-Cbl) 10
pl (% 11000 dpm) Z A EIET 20 min KB & W76 5 % EMRE (Norit
SX-3). 1 % BSA %*& % 0.1 M phosphate buffer (pH 7.4) 500 ul % iz £ig
T 15 min E & & 9000 X g, 20 min H-L0ABEL . £ 1 ml 2K v F L —
YarAau vy —THlE L, {HEHIX Cbl-binding protein #° 1 ng ® Cbl & #

£ 5E% 1 unit (bound) & L7,

13. v FE2»LD IF OFFHT
Ty PEFREVA - PORLCHGBELICEFELEAR-—F L LT
3-chloropropylamine T CN-Cbl % #5& & ¥ 72 Sepharose 4B 77 4 =7 4 — 7
U b7 74— H T L, BT A EREEHR, 7.5 M guanidine
hydrochloride # &% 0.1 M phosphate buffer T{HH ¥ 72, KiZ, IF 4 %
B, BASE R, Sephadex G-75 AW/ VB LBH L, FHLAIF %
SDS-PAGE ICTH—T5 v b IF BEREFA—-NY FThHLZ L 2EREL,
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14. 7v b IF @ avidin-biotin complex enzyme linked
immunosorbentassay (abc-ELISA) 2% HW/-E &
EBRIDHECHELEEE LML L, Thbb, EB13ICIVHERLL
IF AV IF UllEE BHELE ) VIER L, Bon3EE S v b IF EEE,
HEELIF, BHBEREIVA—PEOYITAF 70y MZLY) 57 kDa ICHE—®
A—NYFThabIlerHRLALY, MIMELHELSE. DEAE-cellulose 7 5
LA7ORITT T4 =0T IgG HEICETHHEL 40 pg/ ml KHERLAZDD
RE 1 RPuEE LT 98 well ELISA 37 L — MIZEHMAIL L 72, dimethyl-
sulfoxide IZ{& % L 72 biotin-hydroxysuccimide & HHE I h 72 IgG 2R A L.
biotin b v b IF 1gG %#/EB L 40 pg/ml IHRML DD %2E 2 kHiEE LT
vz, CORATEFFENEEP R EAETCOUENRTETHo/20T
Vo< b FRFOFEFPHER SN, 20D, 2 RPHEIC T FEF IgG
0.3 mg/ml % & T biotin L IF ke LA ZABRBABEORNENTEE 2 Y
5% 10" /100 1 FCHENFTEE L & o7z, BEEIC peroxidase, HEEHEMIC
0.6 % H,0,, 0.2 % o-phenylenediamine % & & citrate buffer. RJtfE1L#IC
2MH,S0, 2V, w4707 =1 —=F =T 490 nm D7 4 V¥ — %4

LIRKEEBEIE L 72,
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