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By 7L a0 — A IE AR BEIRMA 7V O — AR L
WEERIR A v A VIBEOLE) | REMEL T AREL
g . B AR O

SIRKFELIMEEHIHFE HE (EE . BUEHER)
® @

EAETRAWENICEVHLEOR, RBUTEADY 7 FVHBREL, RYARTORLEIZELLA ¥ R Y5l
EWENDL. Thbb, HE WE REBLUHRECOMELR CMEES S FVIZE BRI, Y A Y e, HILET
O - IRk D MR - RIS VLB L ORISR BER L OB L VM ENLBHA Y A ) Y TH 5.
LA LZads, BRBICEEREFLEALLEBOA Y A1) YFIC2WTE, 4H2BHLPIZINTWERY, KEFENH
BE, =Y FAVE Y — VERRIC BV TROFEPS 7V a— AW EF EREICEAL, WPIED = — L bHER S &7
K, 4 YA rSUSERENLDPEIERTNTEIEIZH S,

T, FEK 0%), 5%, 10%, 20% 7V — R (%200 m) OFAEA 30 5) EHHMENICEDNET & (n=2), Fil
DTN T — ZBEO FFAECE SR (short gastric vein, SGV) MFRZ L a— ABREIXHEINLZ. T4abb, BEROEE
F O — A EEEE [transgastric glucose gradient, TGGsew], SGVILY V3 — R gD & KRB (femoral artery, FA) I
T — A BEOELEWAEOTHEIL, ABRETO —034mmol/l 205, ZEEKEA O%) I2&Y —038 &%, 5%,
10%, 20%DEETIEAC L h FheEhn —0.13, 0.08, 250 mmol/l 2 LA L7z, L2 Iht BF &I, IR (pancreatic
vein, PV) L 4 > A ) ¥ iEEIE 2 2N EERE(EO 101, 156, 189, 293% (T E& L 7.

Iz, 109% 22— XK 300 ml 2 HPUIIEAL, DWW TIEARM 12 5% L0 60 B F THIFMOL =2 — a6 BRI
PSS (n=5). TA&, SGVMLOFHZ Va2 — ABEIZSDHL VEINLED, 300D EELESERY, 4564
BT EBISGEL, DBRO0STTEOLARVEMELS. —F, HE KWK (gastroepiploic vein, GEV) Ik FAMLT
REINT— ABEIEELERETRERD o, FOREE, TGGEeV) ZEMEFY — 0.21 £ 0.06 mmol/l 5 455 THH
FOTEE 074+ 021 ~NEML7. TREEITFLTPVILA ¥ A Y ¥ I3 EREETL 1457 + 294 pmol/1 A 5 304> LLREE N
L, 453 COEEOTHTEM 2791 £446 (23 L7, LA L, FARA YA ) ViREOCHEOELEZ RS d o7z, —7,
1.8 % AN ERNIEARE, FA, GEV, SGVICBITA L I — A BEIEIZAFLETDKRTFT 2R LA, PV, FAMAS » A
) LRV EEOER Ak o7, LALEREVI L2, ZOBICPVIRIIRH N4 v R2) Y& (4 ¥R ¥
WMEERIIR O area under the curve) it TGGEGY) DHMIMORE (K&MHE) L OBIZHEOMEZR LA = 0.693, P < 0.05 rs =
0.768, P < 0.05).

TEAZ, IR R ERRRT R AN 10% 7 VI — AREMNEAEIT-72L 25 (m=5), SGVILZ IV I — gL LT
TGGEeY) EIEHE KIZBIT B FNIITIZIEET 2EMER LD, PVILOA Y A Y LANVRIEEA LRI L 2o /.

PDENHEER, KBV TBHECERBT 2 7 I—2FEAET2 2BICIE, SGVEBITOEMNEDL#EIRAND 7L a—
ABFEERT LY, GEVETE LRI L, ZLTEEO V- 28Tk, ZORELFECHBETAI YA
DAPERENLZE, Lob IO » A 2rlbd R B REMRYRIC I VR THI L, ZIRLTWA. fEtoT, A
MEeRE RIS ETHON TV R VEKEMRENT S, § - B (gastrodnsular axis) DFEEZ REL TV 5.

Key words insulin secretion, gastro-insular axis, vagal nerve, intragastric glucose, short gastric

vein
HERIZE-T, BYERBICFORBEZOEELEIZLLT, Z &3, R (fuel homeostasis) LD TEETHSH. L
BULBOA YA EN RS A4 Iy S TIRICHREENS HPLEAE, FEZEOHLEDE L KITE L 24 OFRDY,

TR 12489 B 11 HEM, FR12412H 20 H 2

Abbreviations : AUC, area under the curve; FA, femoral artery; GEV, gastroepiploic vein; GLP-1, glucagon-like
peptide-1 (7 — 36) amide; PP, pancreatic polypeptide; PV, pancreatic vein; SGV, short gastric vein; TGG, transgastric
glucose gradient
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HALE —IF— MR (— MM R omEE:, MEICHE
THRBBIESH BB g Thin,

O ERTEHERENRBREOTLRIIELT, $9HE, B
B, OEMAE, WEL EOMERERIETS. 20Tt
BN TOWEL - WIGARBOR U CTHREMER (Thbb, 7
S-R, T3/ BELOREHLMAOWLESLEY), &
HHREEERIERINS. FORKE, BINERFIERNTH
WY AR - FIHANCESANTWAE, FOBIZALNE (1 VX
) B OWTENTET 5 WBEOBE,» S, B
HRERICL AWM A > R Yok, MAEWIGETRIZ X 515
A A0 YHPEETAIESHLALTWAY, ZopmT
Bt A > A0 Y33 & ) DITERDT, Bl 2 X EEROMIC
Fha— X R L 72BBIE, FEO 7V a— A2 REIRGIIC
5 E NI E<BIRLDEED LRAP L2z bbb
F, EAPIEL DAL YA YRMHERERBD, Z0k)
GEALERENLIA >R MR RSR (1o LT
(incretin) Z0E] 13, WALE RV E ¥ 4 &AM R T2 5%
HER-OERICEIDIEREND EEZLNYY, FNHHTFE
AR 3 OFERERIE, MWORERENOBALE
&, 1% - BEHKEY (enterodnsular axis) & WA HEAY & L THER
IR SN TV A, KA Nakabayashi 5 9 Nishizawa %
WRIE, 427 VF iR e RmRTARKBELERIVE Y (R
#FF) CTdH B glucagon-like peptide-1 (7 — 36) amide, GLP-1#9
WZ2WT, BAMC O BRI CREMREIC LD, FoMRiL
FLALABME NS Z & (REEEROTRIEERN O
&, B HITTRT KD RE BT L R O D TR B Y
BiETA2Z 2B LA 20 &1d, GLP-1 2SS > 2
L ¥~ (neuroincretin) & LTHIEHT A Z L 2RMET 5. fito
T, 4 Y2 YOI B CTIERRIER T & Mt m -+
BMCTOERAEEIFETAI LR 5.

&C, EYoE s RS L - R L, BTIZEYO
R L BB s BIzBuTid, EI0BRM) 7y —
EATHMBMERY LAY v EOEEIETEHRE DE
aha, FLTH, AUFELro#bsh2 e, +78
WGLL T T LB A > A1) 3B 54 284 O R,
HEE) & BRSBTS 71— Koy BRETEEAT R
B+ 2 AR ENTES. MERIDL D LHED D DOWFFEA
TN TELMER, MLV 2) b oEBEIZET 20
AN ETHELVONEIRTHL., LZAHT, HhHHEHY
SNABEY - LD bIHERE—IZDoVTIE, BEkH B 2 L1,
—ERFHIZHEE SN BREBE (VT —R, T I JEIIOVT)
OHT) —HE—HTHDLIEDPMOEN TSR 2
T, INHOBBIE, REESWMM A @M L T B A
L7=t812, L& LT BT oMY, NowiofEeo
BERTEEIGESMICERI LR LTELREENTE
oo —HTHEFEZLELHIE, TROOBERIE, BICEAEY
FlzgEns o) —BERAL, ERCE o CEYLEET
B (ro) =) 2 HPLEDINT LD 2FRESRENE R BRI
fFFETAZEFZRBELTVLELEZLNS, L2L, 20X
IRBRBYAFERERIMEICHTAMANSHICWVR F
TEMEICE LW, HFAKCE 28 Y T ) —BO RS
DHEFERFDELY, ZOBRFEIRFOFETHo 72

FIT, SHEEHIEIMEL D T RERKIIBYT, BA
MECCRBT A7V a—RAEAER T BOENGDA 2 &

WM L, 2ORE, Z0OLH 5703 — AFEARE
W, SEE IR 2V T AR ANE N SV T — AREER
CHRFLTERATAZE (BB BIRBTIEALILRY), &5
12, ZOBEFEHIRIEEIELL EVRETThERIZALA
7RI EIRIL AP 7L 0 — AR EO LRIE & A BICHBE T 5 R
RN A 2 YR ALNEZ &, FhIn4 2R I
i, HREFOREMRIBNIZ LV HETLI L EORKETE
7. o T, BREOE ARG BRMT 2R ()
Vb 7y~ OFE (REKM) Ladbe®Erbl, SHNEN
KEBR (FVa—R) BEZROTEHLEHN) LTS 1200
TOERMIE, BAKEZOHID) —8 LEXEE) 2 F=4
— LoD, LibA A V& MR T s o
TEERELZ. LoT, MERMESINAIEDORVINLHE
WK2WTHET 5.
WRBLUHE

1. EBHE

1. FEBRER & FEERRT - RO W

R H 18 ~ 25 kg DHRBAZ vy, —# 12 ~ 16 MM AL,
Ry bV T — VHEEET (32 mg/kg - tRE, BHIRIES) 12
L, LTOLH12, ROOLODMEANF 2~ IkE
ir-o7z (1),

4 #R (short gastric vein, SGV) B0 ) H OMEL 578
AL (EPED o LAOEIRMIC, ZRPRERARS L T 50T
DIEIRADN G ETREBIZB VT, BEOSEALTS ) 2
YFa—¥r7 @MELS5 mm, NFE0.80 mm, ¥ Iy
WRAF—FNOH, L - X714 h, HF) 2EAL, F0O
AW L D10 mm SGVAIZAA LI IZL, F2—-F
T RRERIRANG R L7z, F OB, SGVILEAFa—¥

L. Gastric V.
Short Gastric Wv.

R. Gastroepiploic V.
R. Gastric Vv,

Sup. Pancreatico-
duodenal v,

L. Gastroepiploic V.
Splenic V.

Fig. 1. . Diagrammatic localization of tubings for selective blood
sampling in the short gastric veins, the right gastroepiploic
vein, and the superior pancreaticoduodenal vein in a dog. An

“inset shows detailed positioning of the tubing in the short
gastic vein.
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YIEBE®EBL, RLTSGVOME) ~HE2ETHIER
CHERBRICHEAT 2 X MOnEEL S (M1, 1>ty
). kiz, HEKEEIR (gastroepiploic vein, GEV) % &
520 mmid NI TREL, ko) o s i
PRHF—F N OEELEGEVABEIZH 10 mmMEA, EELL.
ZOLHIZLTYH, AGEVOMEIZAEGEVARIZERIR, )
SWERRITER Dok &5, Bk (pancreatic vein,
PV) MBS 2 — ¥ ¥ #HE1.3 mm, M09 mm, I—
=¥, New York, USA) %, LRE+igB&RO+ "B/
SEEMNLBALL. 208, Fa-—-Yrs/EmE LT
IEEIRAEENET A EM T (LEE-- BRI A S &
W EETLY) BELL. BEBEICEAMER (femoral
artery, FA) 12 ) ZF Lo Fa - 7% A, BELR. L
FOMBERBAF 2 — ¥ 7iE, Wb RIS T
UINAEREEK (A% ¥ - Na 2 BA/ml - £FEEK) 2
2L, SR LAHEEHLEL .

BHEIZER LABREALTT) 720, DLTORMEZT o /2.
BEAE~OZ V- ZABEWELEIEEXRKEAHCE
BHF—F (16 Fr) IEOMICEAL, £0%T §EHO
FHiCEE, CONBLIBELAZVWIIICEELZHTICEE
L7z, &512, BASRIHOREK L LT, WMERICETST
ZIgEEERERIC MDA, £OFI Y AT — TN (16F) &
BRIEICETEAL, BT MMEL I 5 mmicEE, §
WP CRET S CRICBAB L. E2, OO
I TH RS ZiTMoE cHIERB e HRL, BN
BRO+TIREBRAIEICSESEH L. D EOFHRREL K
Tk, EEEZTTRASICEISES B L3, BRNOESEE XU
BETZ2HIETA2EWCTHAREZETAESHAS vy 771 VAT
B, 25108 10 ROV — ¥, —HOEBRTHW
IR B REMBIMALIZOWTIZATO & S 2F £V,
FORLEEDUEBELB I o7, T THBEETC, REME
el S AT 5 BT & TYRT L, RICFAEEAR, S
ST 2 B B EIEFIR I D R EEA R WARBY IS T KAy
ZEIHT L7, S HICERENRToEe LT, AE -8B
BAMOBEL L ERETOMBEER A AICTRY L.
B, TROREMFTUENCEL L, FB X TENOMER
FHERBLZVEIMOLOEERF IS, S5 ICEBRKTHR, #
RIZTEHORHET RN OTe ez EE L. BUTO
WFNDOEREICBW T LEROFMHETH, # 45~ 60 4H
DFHRMEE VL. T, ERET I TH 20 EOESM (&
BOEBRET TOEABROEEREE L HILTH7-0) &
L7,

HBEERO L, RRERR LA IR £ A TP A (Model
613, Harvard Apparatus, Millis, USA) (2 TEH L, EFiRI
BBl —F 1 > 7%y FIZT38.0 £ 0.1 T2 721", e
HFEOL-DFMFICIRMELFEOABAER T &3
2, EBRRIETA N7 )y MEICELD v & ) &FEBPR
& LTH 35~ 40 ml/kg - REOABAIEK L BRI S0E
EAL
2. BMIEABHESB L OEAE

MO BEEEAZ, BRICASE GOml) OBZKEEAL
EARE TIEICTHR S84, ZRICE Y EREYRIESHFEEL
W L EERT S LI, KRBT COBROHERER -
7=,

ZETTHERETEL, 2H8RN0 FAIL) 7V a—2LA
MZHEEE2BLIZERVWEREAR VI - AREERD 72,
(B OREL BPEABTBRO 7V a2 — ARERLEEE 7Y
T-ARERER X UEBRIL S A VIRECEHOES
B)., ZOR, FELERTI 10% 7 V3 — AR 300 ml
BREAEFRLA, EBRICHVWZ5%, 10%, 20%, 50%
7N 3— AW ERRE R S L RS AT K (RE
g WE) FAWERLZ 10% 7V a2 —AWOEAR pH
1262 Thot. 1.8% AEKIZERM0.9%AEFRAIEK (b
$Eih, KB 12NaCl (FIOBMIZELSE, KR 2 LIERL 7
(EAEpHT7.6). ZBIFEABRIIETTFD 38.0T IZIRL 2.

ETOBEBEIIBTEENA LMLV G 20ecm OB SIS, @
2 G EHT) BANERRA S S, ARG, S 12 5 EIZ
Py 77— T VEFEL, ZORIIERRTETHMOREET
R LBEOBAPEH 2T VWRHEHEZE o 72, 28, vz
— ABEORBEHEMERTIE, BAKEL 200mitLl, &
RS NEEERRT 30 L Lz, FOBLMFAMY F—F
ZAETIEABIMAR 12 oG L ZOBRK L. 1208
WOV TIE, EAN FHRICELICEESHR LT RMICE
PEHEEAHEE L (ARE L) OERL &b s LEAED 95
~100 % DHEH A7z, ROBEDOEA, Pz KL 7z,

3. PRIMJTEE

FAMRRUZ, BPIZ V0 — A {ERE ORI IMEREET
&, VEABIIEET —5, 0 9B L URIEEBIEABRICIEARS
25 4, 30 FERCRMAEIT, ZOBRREICBITIHEEL
L. —%, FRUHAD 10% Fva—ABHEEIE 18%E
PRk E BPNCIEA L7 (BREMEDN KT &) BT, FA
MR E A BT — 15, — 10, — 5, 03 L ik AR 5,
10, 15, 30, 45, 604 124T-7z. SGV, GEV, PVILIRIUIL,
FEFAMBEOZELHD—1~+ 19025z HFRICT R
WHSEHRE T/, EMERTORMEIX2ml & L.

FHUMEIZE S, M 1ml 7207 7aF = (Bayer,
Leverkusen, Germany) 1000 H{Z & EDTA - Na2 (faftisk T
#) 12 mg ¥ HURGRBEF IR L, 2C THHELL, Kk
EXBLUOSVa-RAPERMEEE. ZomEEHEE T
~30C IZTIRAEL /29,

4. ERADRTE

EEBREMINCIERBEE R, BL, S1BEssom<
BEROADEEK, BLU 5%, 10%, 20%D 7 VI —AER
#NEK 30 M OEA L P E L VR L, SGV, PVB LU
FAILTH 7 Na—RAEPV, FAILO A » R VigEOEB©i%
L7 (I AREOBRIEINE. H22RETIHIIBHNO
AT 10% T — AW, FEEE LT L8%AIEKEIE
AL, SGV, GEV, PV, B XU FAMMRIE L7, $E3WTIE
BRI R 5 28 & B ER % T 72,

I. m#EFLa—2x, 1> BREAE

MO 7N a— ARERIBHRETA S L VT FI74F
— (V3 —ZXAUTO & STAT GA-1140, HHREE—Hl2, RUHD)
ToERE L. m¥EF DA 2)) >~ (immunoreactive insulin)
BEREEZAR - 42 YERES (Dr. L. Heding 24, Lot
No. H7574, NOVO Industri, Bagsvaerd, Denmark) %\ %
BT IS4 A5 Ty L) TEMNELZD,

. #Et#Eavigst

B P E L R TR LA, 82, SHEOERIIBY
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Tid, MEErIVa—2BEBLUA VR VBEOERE [1E
AFIE (—15, —10, —5, 04) FH] 5D LAY (area
under the curve, AUC) I3 trapezoidal &2 & DR 7. WRF
F=%—- ({3~5) LT, ZYra—-RFEABLUREE
KEADWEIZDE, &4, BNEEHR (EARNEFEY, 5 10,
15, 30, 45, 604) % 1 BH & ¥ 2 REMESBAT 21T o 72
#%, Dunnett DL BEILBHEIC & Y IEARMED S DEF IR L
7o, MEER OISR & BRMEE % 2 R L 5 KENES B
IR, B EBUSMOMOEEOREERAOFEIZ X
DHIE L. 2EKMOMBICHE L Cid (M 6) Pearson DR
#¥7% & UFIZ Spearman OIERLAIBE % AV 72, 70V 32— AJEA,
ZVa— AW A+ BARR B R ENRR N, KEKEAD 3BT
DFEFILEIE (A7), —TLRESHITO®R, FVa—REA
BE ML L7 Dunnett OFEBEICL ORI LA, DEo
FERTARYALEICB L CIE, fEMEE 0.05 Riiz d o THEEL L
7.
B &
I. BRFEABRO N I—-BETEHIRESILI—XiB
EEES LUEBRNLT ) VBREILSZ5TE

Tha—ARE 0% GEEAK), 5%, 10%, 20%DEREIE
WIEERKOBENANEN RS 280 E L 2B 0, SGVILIZ#

37 A - 5000
= i L
£
2
§— 1 u
O
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8 7 =
N~
3 =
B 0 g
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Fig. 2. Transgastric gradients of plasma glucose concentrations
in the fundic stomach (Short Gastric Vein — Femoral Artery)
(column) and plasma insulin concentrations in the pancreatic
vein (l—M,—{J ) at a basal state and upon an instillation of
glucose solution into the pylorus-cannulated stomach in a dog
(A and B, different dog). Intragastric instillation of 30-min
duration for each solution (200 ml) was sequentially
performed, and blood samples were drawn over 2 min. A pair of
data corresponding to each solution indicate two samples
collected at a 5-min interval before termination of each
instillation. #@, basal line; [J, [, El, and represent 0
(distilled water), 5, 10, and 20% glucose solution instillation,
respectively.

BTN ABEEHTM2RLE. Tabhb, BEHOK
B 7 a— A RERE [transgastric glucose gradient, TGG
©Gw], SGVILZ Lo — A i@EH» S FAML Y Vo — A RENEL
Flo7-EEHEE LR, 2BOFIZ W THIRLZ (K24,
B). TGGEa) (S EAHIREETA X 1 (K2 A) THY —059, 4
% 2 (2 B) Ti& —008 mmol/1%R L7 wWFhos X128
WT b TGGEe EEEKEARDIREEL Lol L2
AD%, 5%, 10%, 20% ¥ b3 — RAEWEAL LD TCGEE)
i, 4% 1 TiddksFg—040, —0.16, 2.22 mmol/l &FH
WL, 4 X 2TH0.12, 033, 278 mmol/l ~NE IS E
AL7. EIZ20% 7NV a—RFEANZ LY, TGGEeY (51
L7

L2 L, (TZidREhwvdy), 0, 5, 10% 7 Va—RHEEHN
TEAC L ) EHEIRIN (FAML) @ &L 01— RS AEIZED)

Plasma glucose (mmol/l)

Time (min)

Fig.3. Changes of plasma glucose levels in the short gastric
vein (A), the right gastroepiploic vein (B), and the femoral
artery (C) upon intragastric instillation of 300 ml of 10%
glucose (open circle) or 1.8% saline (solid circle) solution in
dogs with the pylorus-cannulated stomach (n = 5, each).
Results are express as X £ SE. Double-circles indicate
significant changes from the mean basal value. %%, P < 0.01;
T, not significant, in statistical difference of time-course
profiles between glucose-instilled and saline-instilled dogs. {,
instillation of 10% glucose or 1.8% saline into the stomach; ¥,
starting drainage of the solution.
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HY, 20 BIWFWIEAROA, 41X 1TTCIEEBIRELD 0.18
mmol/l, 4 X 2Ci 056 DREMERLE. ZOLI)LE
FEid, ESGVEBTEARRE V- ABEIRLTI VT
— ZDHEDN SBRENOBITIMCI LI EEZRL TS,

B ICETREO S VO — AWE NEAICED PVIMLA A
JViBEERDL L, 4 X 1 TIEESKEATGERIKETOF
#1314 pmol/l 5B L Ao 224%, 5% 7V I — AWIEA
TR 1746 IC L L, 10% BWTIRE 512232 8L,
20%HETIE GIRD LD ZFAILZ LI — A LRIV EF D)
2627 \E L. FRBROBERIIIX 2ThALN, EEIKETO
5 1131 pmol/l B LT 0% TD 1077 6, 5% T 2058
IZAB L, 10%IET 2379 12, 20% Tk 4533 (2L L
b, BRIMA A VBEIX 0~ 10% 7 L3 AIEAH
FEEREREE S S T, 20% N 2 - AMEAIL DD T
FEL. (o TSGVTOY IV a—ABE 7213 TGGEew) £
BiftoT, PVILHEAD A4 ¥ A ¥ RHAHEIT 2 Z &A%k
(R ENT.

I.10%71V0—2BRE =3 1L.8UBEKDEFEAER

SEABEOSGV, GEV, FAMME Y IO~ XBEOE(L

EEROBHIZ 10% 7 VI —AEEEA LSS, EAH
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Fig.4. Changes of transgastric gradient of plasma glucose
concentrations in the fundic (A) and antral (B) stomach
induced by intragastric instillation of 300 ml of 10% glucose
(open circle) or 1.8% saline (solid circle) solution in dogs with
the pylorus-cannulated stomach (n = 5, each). The transgastric
gradients of plasma glucose levels in the fundic stomach (Short
Gastric Vein — Femoral Artery) and in the antral
stomach (Gastroepiploic Vein — Femoral Artery) are shown.
Results are expressed as X £ SE. Double-circles indicate
significant changes from the mean basal value. *3%*, P < 0.01;
T, not significant, in statistical difference of time-course
profiles between glucose-instilled and saline-instilled dogs. &,
instillation of 10% glucose or 1.8% saline (300 ml) into the
stomach; ¥, starting drainage of the solution.

1612410 L EBRKTE 604 FTOMMIT—T L2560
Fha— AMHEEEREAEDOFIY 40% %R L. h=5) —
77, 18R EEAKDHEHEIZFHE 3% TH-o72. =5

10% 7V —AWEENEARTT 728D SGV, GV, FA M
HDFNa— AEEDOEER3IIRLA, SGVILZ IV a— 2
HEREE (M 3A) &, RTETY 5.16 £ 0.22 mmol/l #° 5 5~ 10 41z
BhTricERELIZ LY, 1550123552 £ 020~ RHL,
3040124 5.93 £ 0.20, 454121% 6.01 £ 0.23 3L, L#&60
SETIRIER U L OV HER L7 (BTELCT L 30, 45, 604> P
<0.01). —}GEVILZ V2 — Xk (X3B) (&, AifEFH 5.03
+ 024 mmol/l £ 0, EERETRKE TREABEOERILEZRE ]S
Hotr. F-FAMIMEZ L T —ARE (03C) b FifEEY 5.37
+ 0.20 mmol/1 75 EBRK T T THRIFEEOER 2 RS 2 b
77,

1.8% EIEKBIEA & RICFAIL YV o — R jREEIE, AIEF
#5.27 + 0.20 mmol/12 SEABRLTHAOEKTHEWERL, 30
SUBIINE VRV SFENET 2R L7 @IS L3045 P
<005, 45% 60% P <0.01). ZHIZfEv, SGVIN, GEVILT
b [k, FMIEEOZEEZR LA (SGVIN, GEVILE b (ZHifEiz
%L 3047 P<0.05, 45& 6045 P < 0.01).

BI412, 10 % 7 Va2 — R ENEARO TGG OEfLERL
7. TGG@Eew) FTEARTEY —0.21 & 0.06 mmol/1 % 5 iE AR
A5 GRBELZEWIZHEML, 30 i EEoEmERD, &
512 60 423 0.74 + 0.21 OFEMEIE L7z FfEIZATL

3000 |

2000 1

1000 1

150

100 -

Plasma insulin (pmol/l)

50

-15 0 15 30 45 60
Time (min)

Fig.5. Changes of plasma insulin concentrations in the
pancreatic vein (A) and the femoral artery (B) upon
intragastric instillation of 300 ml of 10% glucose (open circle)
or 1.8% saline (solid circle) solution in dogs with the pylorus-
cannulated stomach (n = 5, each). Results are expressed as X
=+ SE. Double-circles indicate significant changes from the
mean basal value. %, P < 0.05; T, not significant, in statistical
difference of time-course profiles between glucose-instilled
and saline-instilled dogs. <, instillation of 10% glucose or 1.8%
saline into the stomach; ¥, starting drainage of the solution.
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304> P <0.05, 45 & 60 4 P < 0.01) (4A). —7F GEV & FAR
DTGG [TGGGEV] 1TEARTFH — 0.34 + 0.07 mmol/1 &£ V),
EAZ S S T—ELF,IETTSL 10 SIIddiEIzEL,
LAfk 60 53 & CHENVEB AR S %7 (M4B). 1.8% ik
KB PEARO TGGEew i 30 LA FETIE 2w athdho
BTEHERLIZOATHo72, ZOBLIE 10% 7L~ 2
EABCKEL, AEQORETH -7 P<0.01). —7F, &k
HEABEO TGGGEY [ FHFEHENEEZ/RET, 10% 7 Va—
AFEARLOMICOHEEZEE RS o/,

M. 10%7N2—2BRELIE 1.8 YBREKOEEAER

AABOPY, FAMMEES > XU ViBEOEL

542, 10%7Va—REEFL8UEIEREZERLDOY
MIZEALZZBO PVB L UTFANFD 1 > A0 »oE{LERL
72010 % 7 V3 — AHEACL D PV ILILAE A >~ R ) v ilsREE,
RIfEYE 1457 £ 294 pmol/l & W FEATE 10 ~ 16 B2 iFT—
BhTNIET LAk, 30 SLMLEAL, 45 49T 2791 £ 446
EAEOTEEIZEL, 60 M2 Th 2453 + 240 ERIMEIZIL LA
BEoOBMEICEEE -7 GIMEICH L4553 L 60 5 P <0.05. L
ML S, FARAM A A VEERIOZLVI— AHEE N
TEATERASSTHT DO LAMEN LR L 7228, FEOERILA
Y (R AN

—h, L8%EIEKEBMNIEAT S E, PVILA v 2 ~ilk
L, BIMEEYY 1651 £ 295 pmol/l & ) EERR T E THE®D
B Z/RET, FAIICBWCORIMEYE 92 £ 7 b b3 Hho
KFERLEDATEEDELIIA LN 2D 272,

60

40

20

(Phancreatic vein)

AUC-insulin (nmol/l)

-20 . : . . : .
1.0 05 00 05 10 15 20
Max-glucose gradient (mmol/l)
(Short gastric vein-femoral artery)

Fig.6. Correlation between the maximum transgastric
gradients of plasma glucose concentration (Max-Glucose
Gradient) and the insulin amount secreted into the pancreatic
vein (AUC-Insulin) upon intragastric instillation of 300 ml of
10% glucose (open circle) or 1.8 % saline (solid circle) solution
in dogs with the pylorus-cannulated stomach (n = 5, each).
Max-Glucose Gradient means the maximum difference of
plasma glucose levels between the short gastric vein and the
femoral artery, and AUC-Insulin shows the incremental area
under the curve of plasma insulin concentrations in the
pancreatic vein. Pearson’s coefficient of correlation shows r =
0.693, P < 0.05.

V. 10%7)va—X@HEicld L.8UBIEKOEFREA
AABOSGVO /N O—-ZEEEPVIMLS > X ) B
Ok i<l
K62 e EEAMOSGVIL Y b 2 — ABELET DR
i (TGGsev) DFEEE) &, HEr o0 v 20) YHE PV I
4 YR VEEOEBENS D LRSS D AUC) 2R L1, 20
WEDEIZITEEDHYE % 38 /- (Pearson OMBEE r =
0.693, P < 0.05; Spearman DWELZHH BIFREL rs = 0.768, P < 0.05).
=77, BHUIERE WA, IR V- A BEEHE
(ERED & O L HSDAUC) & LEOMA ¥ A VIR ED
MIZIZEERMHEERO 227 (r=0.334, P = 0.36; 1s =
0285, P=039). ToOZ iz ha—ABRIEAIESY 1>
AN AT SGV Vo — AEENIRELKIFE LB T E
ERET 5,

A
% %k +
-t [
E 104 |
(]
g 1
83
O E .
g £ %°
8
S o0+
> -
é 0.5
B
50 - * *
|

= 40 T
-~
« O
£ g
2 E 30
2s
9 B
2 20 B

10 -

0__

1.8% 10% 10%
NaCl Glucose Glucose
+
Gastric vagotomy

Fig. 7. The maximam transgastric gradients of plasma glucose
concentrations (Max-Glucose Gradient) (A) and the insulin
amount secreted into the pancreatic vein (AUC-Insulin) (B)
upon intragastric instillation of 300 ml of 10% glucose or 1.8%
saline solution in dogs with the pylorus-cannulated stomach.
Intragastric instillation of 1.8 % saline (shaded column) or 10 %
glucose solution (open column) in normal dogs, or of 10 %
glucose solution in dogs with the selective gastric vagotomy
(hatched column) was performed (n =5, each). Results are
expressed as X + SE. * P < 0.05; % % P < 0.01; T not
significant, in statistical difference between the groups.
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V. 10% 70— X8RI 1.8 URIEKDBERIEARD
SGV M7 La—XBES PV 4 >R ViEEOER
R EBRWEREMRTBTRICSES I B R
BI7ACERE A E 2 IOBRAY B R EMBRKIZ10% 7 v 3
— A%, EBFIZ 1L8%AHEAKOHEHEBTNICEALLED
SGV 7 L0 — A BEOFEKES (TCGGEeyy DERKAME) %, 72
H7BICHEA > R VIREE PVILA ¥ A CigEREREE> O
O ERESDAUC) % B L TRLZ. TGGeey BEEE, §
ML T —ZAEALE B CAEKEAEEABICELEED
EEER L 0.77 £ 022, —0.27 + 0.04 mmol/l, P < 0.01).
ZOTGGEGY) BEHEIX, 7T —AFEART o fok e
BRI BW IRV a—- AFAEFRRBICEL, RRRET
RL7AS (0.50 + 0.18 mmol/l) TFERIcEBEEL AR D272,
L2oL, FE3BOMA A YRBETRIET 2L, Vo
—ZAEAEERETCRDOONLT LD LA ¥ A ¥ WEm
X, REMROE ATV I—AFEAEToThALNL
Mol (FVa—RAFEAEFREE 351 £ 7.3 nmol/1 X 6047,
EIEAEAEERE 8L £ 7.7, S VI—REAEZITo KE
FHRTTHT A BE 3.7 = 7.3).

£ =

SHOERIE, 1 BN TERBEORI T Va2 —RiFHE
EATLE, FEABHEOINI-ABELRIIEUT, MR
LRTWwiV, SGVILTH NI —RBELENRELNZ. 2
DOSGVILZ NV a— A@E EF L3612, (@SBRI Vo —2R
BEFEL LB TH) BWELLDOA YA YIWPEREN
B, &5, TOFRZNVI—-AMBIIED 1 LX) RIS
i, BREMEEIEECHETZ I EERL.

AEBHSNEFREI 7LV a— AP MET S L, BoRE
AL (BIEESGVEEIE) 1BV T “Z L a—RRI &b
REFNA—-ZADMBBITIR ZEEITFEEICMET S, Ak
PHMILEOBEENERIE, DEISEEIIMTTIIERBRE
ERET, BALIMEC FTR—BOLEMBTEEbATY
BDT, Thbo LRMME, EERN GIR) chilt oMo
WHEOBAT GLHD) o L—BoMEEL R L, RERECE
BHIZHEBR T2 EIONTE L, Bl b oL B R
(diffusion barrier ) P& TH 2. # LT, ZOIEHEREOK
BB LR oMiiEcss L a3hTEz. ) VIEED
TERENS 2 AHMIEGE, WEFAIORLIBELRIZTE > T
By a oL, EEZEMLR (passive diffusion) 1ZBE L, “/KiGME
OHEIFBELIZL L, BEEOWEIBELRTW v &b
BHTERMBEEHL T 5H (Overton DRV EDE XL T
HBH, FNIA—RRT I/ BHEEDEELFEZIIKEETH
A5DT, ZTEHLHMTRIRENRLZ L3R ELRVWE SN TV A,
EHIZB B TIEBERIN LM TR S WD EREL 5
DU ISR L 2w E SN TEL. SRMVHE
TIEE PIEAD & IR (M) ~O 7V T — AT D EEM % &1L
R OV TIIEL NI TELRWD, BRES VI — X
EIKFET HAEHIRRAANDZ Vo — 2 BT, BEZEIZSGV
HHOATHALN, GEVHEE TSR D o - BFITEBRE
W, FIT, FEOH IR XFIEE (SGVHEE) DMK
RAEIE, BB, BIRREEIIOWTIT o700, LB RS L UE
BHEOA IVTHIZBEVWTY, BRAT SO F MO & 2
LAFHETAMTILETER o L Lad s, BEOH

MEICEHL TR, BHROBEI S WTERZ BHIREER
(gastric mucosal barrier) 7%, BEZS L BRIETH CHRT EicT
AIEFHOENTE P T |ZIZTERIHARE (apical
cellular membrane) ¥4 (tight junction) DHEIRDE VA
B3l EBEENTWA, TE, BEEHOMELTRETS
ERB7 9514 > (claudins) R4 7 V—7" 1 ¥ (occludin) D
EXMSNB LR, ZhsidMaREOBEMBERTOY
FMBEICEST AL SN THEY, o, BHIIEIZIN
T—ART I B DOVT b EREEE DR A B VIZHETET
2od Ly, WFRIZLTS, BAZVI—-ADMHE
FEBAD, ZTHOMA O - & RHHEHERIZONT
LHRY VDT, SANOHEOERLEZLIBFIZONTIRS
BOWMIERETH 5.

RIS, TOL)BEAERERE ULva—R) OnPRITE
TTRBOEBENERICOVWTEEL TALY., BOWMMA
BEeDZIZDOWTIE, BEBOBMY SEME LR E Otk
ERHENTVWE WO F R, EfE (proximal stomach,
BUR MO OE) T EW oA L *IZ, SHEE (receptive
reflex) # B2 L, BROET % A5 (receptive relaxation) D T,
WERFRE LR XTI LR KEOEAYEZITANDL Z &N
TEL., Lo TIDHIIBABTWOIHEE (reservoir) & LT
&, AEYHREEIHER SN Z LD X ) HETSE. —
¥, EAL'E (distal stomach) (35877 R IEBHEB)IZ L - THAR
WEEERAL, TTRBICHETS. COERRNEOTTHE
~OEYE (B R, gastric emptying) (3, BIEELEROM
SELEABWOMERICL o TEETHIEAHLNL. EBHIZ,
BRI, SEow, HIEshERZSAEYS+ZEE - b
BoBT LB ERS N MRSES L UOMEERIC L - T
4 — KNy 7 (—HE D closed-loop£E) %5115 199 22 C,
EARERICBETARFIIOVWTAL LY, AEELEER
OREME, BEE, WHEHOMNIK BBy I 238 E), BE
(acidity), FERFRES 2 EHBITONE. &) DITEIREVOE,
FHE L RRFOMFIIH L THAER (liquid meal) Fo7 Y
—ENABTHRICEAAEETHL. JONEMRIE, H1ME
(5 ~ 3045) DAL L 2M (30 ~ 12055) DR (—E)
HED2HES & VY O - EME (curvilinear) HZE RY
EENTWBDO Lhpd, BAEFYA ) 0 NERLEE
X, (AUAFEOHEKETIR) HFINMELORERIIL
DPhOEF—ETHDLIEIFMENTVEY, HIZIE1I0% 7N
— AVEW® 300 ml F721F 150 ml Z 45 LT b BARERM2 0
FUARBETHEEENS, T RIZZALEF-FEOE (&
W) AR RE, v (V) ARSI hwo (NPl ha 2L
MHSENT VB R -k 2 1¥, b bTRELDTILI— RE
W ONAHRHEIEH 213 keal/5®, H LTI 0.4 keal/5'™,
4 X TIE111 kea/ 0D THB I EPFWMESINTVD, &6
12, MosEE (I LA L PEIEIED (20w T bR RR
BICHERR AT —RIZI D AFMBEIRESNS I LB A
LATWRRY  Lay, ZokHicin) —BE—ERET
FZHBAR Y At Z £ 130 | ZRTaE 0 BEBEHAE B 14)
OBEFIEEIZKET 2P0L SR TVWEY, TOBRLELHH
HBEIAHOFFTHD, LIAT, LB+ —E - MNNs
D74 = PNy ZEEBORATICAL NS EEREDEHHEDH
VIS Y, SHEOREICBITL L) RFRAEORIZIV
I—R (10%) WEEA - BB EE OB L LML L7
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BiZdh B L FEHIEEZ v, gk 5, LB (SGV FEI)
[N — ABEEET B L, FOBEEIMBIERICEHR
ENZOEIZHEET LB ) £ 7% — (mechanoreceptor) 2
INEZy -8R, S512—HT, (RBT5M<) BSGVH
TSV a2 — A BE N MR R RS
(neurochemoreceptor) I X ) E= ¥ —ENBH I LI BENLT
HbH., TOLIBRPT TR, BERERCERL Y Vva—2
EXFARBICHET I 2D, BEATH» b “little
brain” DML EREWOH ) —8 (FRXERE) 2O+ 5
ZEMTELIELEEERT S (bo L bHAIEPEMBRTD
FhhdEEZONLY). o TEZOBMKE, ERNY -
FARIEANE T 4 - BNy 2B E LB e o B AN SO, B
LWEABEROGEBEOFELRELTWE, TDLH 4
FLWHEEEE S5 50O, B, BERAGe sV
O - ZABRUSIEE R BT B F VO — AR EHO T EME T
ROBZEIIRY, HMEEBENICEREE 2L LELLND.

7, WBMOBSGV HBICBRLTALNE BRI VI —
AOBIRMABITE, FRICECHEBTAIEE D1 ¥R
MG, B-BBEOMIBREME RS T A 2 &2k ) BERE
W, IO A Y, DR, BEOBE,SHL R
{, EEBIRINI VI - ZBEOENLENTEHOTIELW,
Lard, BEREMELENMIZUMTE L0 2R Yl
WBERW L. - T, ZOBO “MEN" L wis4 R Y
BHEICBIT 2 8FE L LT, MRS L 700 o — AL
EHENS, FTERBIIOVWTRIODOMBERESEZ N,
#—13, SGV SHIHDEEEIT SGV BRIz W THREMEE &
WL N a—2 GRE) PREEARLEEBREEREL, o
SRR CLIL RS TOMBEMEAE) & 4 L, B
BAOROCHER GREMRENTS) L2 THL. K
BT, RAERBREE LRI 1 2 ) YW ERRYT S
EXMLNTWAB ™, #k SGV &AL gBlkinIc K
MAN L WREOLED 7 VI - AMPRIZKEATAHZ LIZX
O, BFFIRBUCTFES B 73— Ak o — I TRE SO,
TR B M G2 R AR P TR B 2 (RS T AR TH B
L2 Ledsh, EFTHEEHEBTHOBIRWUBICHZ), IF
B LA RBAATHLOFER T -720T, $H 0
BRETEHRZLOLAE—ORBOWEEMS 2 8L v, KL,
TN — 2B oW T, Ao A R Yz BY
T, SGV BT 7L a— Al EHOME [TGGEew K
fli] &4 >R CgkE @VILA > 2) YiEEAUC) WEED
MWREAAR LS AR SNE, 22 TH N 3 — AEERIRIA
HRE CRERE, IR, BEAME#ZL L) T ETLDD, /2
ESGV BRIZH 2 D0 BRIV ST 55 (9 2 1 ZIF MRS
Tha =Rk r—id, MIREEICTEET 5 LHEE S Rh,
B e 0 AR PR EE AR T A RS S LT B ),
SEOMHATRETHEHS I TE LD o7, wWTFhicd L, &
D& RGBT B MR (FV 3 —A) &R
WICERT D, Sl a— ARABEOELEIIOWTIE, (EE
DHBERYEGHET) —2OW|EPEADIZTER . O]
BT, Mei® £ 20—RIZE 2 —EOMLEICHELET LN
O — ABRAEEORFO—BE LT, 23BN TEHIZKES
PIBEI 2o < D FRFICHIP R R L, BAIEIC 7L o — 8
WA G~20ml) T5 & RABHIEGIL, REMEROAMHE
MRRL DAETE T B ERAAEET (nodose ganglion) 2BV, H—

MRS 2 SR L. FLTHESERBEI VO E
7% — (glucoreceptor) BHHETH I &, 62Ty -
S O RO PERHE L R O CRMT b b EMEHETH B
ZEERRLAD, BROTRMIZOWTIEB S IZLTwin,
EC, ML®EIZIEILE) 7 ¥ — (chemoreceptor), BEEY
LTy, REVLTY—, BRI TR EDVEET S
ZEPHMLENTWAEY, LT, EA, fokdlick ) HbE
ML), BEER, REMN, PEHIYEREEEL T2 HHR
TEAEEL, EA, SUKTEE 4 LR O ZEHNEREON
WS LTwas, k%) ey —IZBLTIE, FYLa—X,
T, B, TN, BESEDSNSZESGLNR TN
B RERIZDWTRTZER, MRICHETAIRITRETH
). SHEOMETALNLZELLERINDERICOVTE
ZAEBRLIE, FVa—ABRE IS RERE LR ERGMTE
PHIIEALTWA LD, EEOEM) 75 —Dudhhr ik
FODDPRIFIZEICB W THREEHEREEET 2 THRELTD
5. LHL, AFERNIZIZEL pH LREE, —FREOH
WEEMNICEALCHREREZRITTHEOT, Hohi-khE
13 SGV fEIE I BE F 721X SGV (LE) BIRICEET A{LENY
Ty — (T eTy =) FEIIEG L EZEDONRY
ERbLNE, ZOHICELTIE, SKRECRD, BitBira
B ) 275 — 1ZH b 2 RGHERHE & RERBRIICEb A L
BEhnz RO EmEREL 3RTH D Z L ATRE 3h/z4).
Lk &9 ICASE ORI, EEEMIZVATHEWEKRT
B - JEHEEEE R (gastropancreatic link) # /RT &EZ LN A,
ZORICHELIE, FFH DS L M T VS ES S
Fonsd, Lad, ZOHMMBIZOWT HEA (FEE) 12X
DD ERIZENBICEVAONDE ZEPRHMONTVS
BN IETEN, B, BHEIEET S5, BHicow
Tid, BMWERSPHE & 2 2 B Mk E W& R
(gastropancreatic vagovagal reflex) 215N TEY, FOED
EEERD B 5 % JESL3 (oxyntopancreatic) & B RTEERO
545 #L (antral-pancreatic) & TIIBEEDT R 2 Z LATRE
NTW2L®Y, g7 Fra) v a2 EEWE LT 28K%
BEIEAE, TI/B RTFIIE LY, FARY
DM EERFOMOWFERTF N e d$ 5 ) #E
WAEGTIREL LAEENTWEY, F/2 HroMAS
WANOEHRLELFET D, Z0HEL, BhoRME~O
EWEEECEOMMNENHDL LD, MRK)RTFF
(pancreatic polypeptide, PP) (Z2oW\W T O TWA, LA LPP
S, BB OGO TN b FET A YYD T
ML - MEREMLILTLOE A 2w, K, &H#D
PPl sk R B TSR C B 50 M LIS LT
WA, ZOHIZoE, BABOPPHWEWARMN T Ml
WTEE LY IV o- A, &K, REWEIR (T b FE LA
#, pH) 2 HNIZEAT AL, WTNLOB4 b PPIMlISE S
LI EDNSEHMBREAI NS PP S L, SEAHPP
S (RIBERIZ L B) LR, AEMRE (39 SRS B
P NKFETHEOZ LI L TwD, E2AD, EHCk b
IBWTEES L MEDSE SV — T L IHET L LW
L PP EET A, ZITHFEAFEMOZRIZE D DI
HFEMEM S (vagovagal reflex) & L TOEMEHLRT T
EDHBILTWAY, MlEnk)ic, B LERADMWE DRI
FETAHEBICETIERIE, WINLINENEB L OEVE
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DOEEFEME (75 UMY L7y — %247 559 ZRLTY
LHTHEREY. SO, BRECRETS7va—-2
EAD, EMESSOSGVILE 7V a— AHE (REHR &
Lh, COEKTOFBENEIERAONLFEN) TS~
(glucoreceptor) % - LaKFEMIERL TR E 2 0, P RKEHE
I (AREAEECRETR) 1R Vi ERT LV,
SETHLATWAVWEEZATS, § - BREHZRLTY

B, ABESIIIOr VI — AT ANREY) TS —
(neurochemoreceptor) 122\ C, SGVHEMOE - MEFEEHD

MRERDBERAEIEN, MEBFORHETTOILENSH2.
EREF - IIEMREOLET TS — GFEOEN) L ER
FILEY (4 A Y) REBEOERENER, LhbiTE
RS AH S OEHRICERAD -0 b, 6k, AYERN
BRCRHNB A > 2 X4z, sdoind, \ERKEk (
U~ 343) O—BtEA ¥ A0 A (¥ AN LB
cephalic phase of insulin secretion) & %M M b FEREHIIZ
—34 % B4 (intestinal phase of insulin secretion) & 2SHF7EY
BIEFHONTVAY, ZORMMBIZIHEREICNES SRS
HEBA % 48 TR IIE A DR A WIS, — AR
Mo 2k () WRRT [(TobbRBELLHLERTF
KR EY, Dby GLP-1 RBHHIER I RT Y 4 F
(gastric inhibitory polypeptide) % &M A ¥ 7 LF > kI E »]
BRSPS T 54). COMBEEETICREA OO
I a— 7\,;,37_9‘_[]%%*15 (H-F quﬁssnb) HEI et :10)‘31)52)7:c k) J{o%@,ﬁﬁ
DB LT ¥ — 2N THHERGPHETTHLEZLNT
W3, 85612, B4 0ffgk s v — 7O Nakabayashi¥ %
Nishizawa® &322 ) GLP1 b F 74, B - PIIRSES Tk
FHETAC & 0 B &0 (M RD b HE T ERAOER),
VR B R AR E IR R T B v F L
PR MR IS X B 4 Y R Y TEEEE RV LS
L7z, EoT, BEIEI A V20 Y HiliciE, FEHAOE
DTHEMLATEBELNET L LEZONE. FHEIOFETR
ENTA YA WA, 1Z72 LT BT EwABAhERIE
SHOREIZFERIERZ LRV, TOX)REARERONT
J—BEEDY—CEBLIYATLEA VA Y RHEISERT 5
S EREBREY. FLTIOL) BN TERENE, T
IZHRB & BRI CTEFIZE > THFEEZbNS. Hib,
BRI E D BVIBE L SIS LA EEZ V3 — A 2HIRas
WAR=ZZHAT BE» S (HEED LA, LT TRE
ZOWASET L (WEMEOET), 2 ICirooREES
Na— ARHICRBATT AEEIC S LA B, RIEFRAD2S
KBELESTWAVEREN DY — Bzt =

y—L, —HTHEK- ﬁﬁﬁéﬁ& ECBRET B PR IR
BRiA LT, M THEEEIIS Y2 Y e gL, B

DTN — xbﬁlﬁjfa‘:pﬁﬁ’ﬁ'cémkmf%%. b, e
SOEERIEMRMB DAL 2 ) » LANLIZKRE (EEL T
ANLTHE (AR YOFER). Ldd, FOBOSL A
) 2 LAOVIEBIIRILFR O 4 > A1) 2 AR OFEIL ) A A &
B9 (4 Y20 Y ORMER) BOLARVEDIZAEPIZEVE
P CITHER 2 FE TR Ch 5 Z LA LN T\ 5599 FeE,
AEDEBRTAHALNIZA Y A AEHIZBIIRMA >~ R VIEE
CRBLENR TS Do 20T, ZO4 YA VIZFHEAOA %
RIETHEEZLND, #-T, ThEOEMBITERTZIZHE
HEN Tk oz, BAEBOIFFERE OGIHERES ARk

T oo I BT Bk # R (postprandial glucose
counterregulation) O#FES O —iFEHOMIILIEELL
ha., kOmR & 4B E %Ai’)'@%‘ié &, ’HIM:HEC
AT A ORR GRE, WRE, - WNBEFEIR T OBRE 2 &
OHMEER, TIIEE - NG J:F"]HJRI& hrULTy— %Nt
BIEH) FMVC, ERLAREROAT) ML I LHT
EpZ il D, ZOm, KREOKRE, BTOHIR Y -3
M (HOBNY) LTy — L IV a— AT AT ADW
T OFEEABESEH. ZLCHE, HOTHLMIERE
Hsra— xﬁﬂ/zTA% T BPEA ¥ A RURTAE & »
S HEBMy O R b — “H . B (gastro-insular axis) ”
DI, BLiRE (fuel homeostasis) (2T B EEIZE ST
OF L VSO TEEZHO ML tEILNS.

= il

BREQRZSVI—ANFET LI EBAEKD, f AU
DMEERTINEPERFTLIEHMNT, FVa—-AREOR

% B YRR % WA PTER B YMIE % B8R VT 2R R O BN EEEA L,
DT omEE R,

1 BOBBEEALIVI— ARE0% GEEK), 5%, 10%,
20 % D Z I 200 ml D305 HHHNFE LR Y KT &,
HEALZRBEO VI — ARE LFIELTSGVILf 7 v a
— AWEB L TGGEe) D ER % &7, ELIZZOEALETE
TTAHPVILA ¥ A VREOHS S 2mEiRor:.

2. 10% 7 Vo — A 300 ml % BANCIEAEE (60455 1H)
LT%, FABXUGEVIZBIAMM IV I — ABEIEIEE
{LLzdo7. LA L, SGVDFIIZIEAZRDLREIZEAL,
LRI HEEE Y, 45~60IZIETEEZ R LB 60 4
TGGEeY) OHIMNE & U7z, FRHIPVILS > A1) ViRELHE
KERL, ZoBOA A HliE (AUC) 1ZSGVILZ )L a
— ARED LAE RAME) LAEOMBERLZ. WEREL
T18%EEAKENIEALBE I LBORLIZTA LR E o7,

3. GEIREY B ERAEMBIWATETIE, 10% 73— ZFEAL
LN SGVILY Vv a— Ak R L TGGee #as, iEH Kt
LZIZEBEA L NIZIZ O b 6T, PVILA » A1) ViR
ELEH L bh oo,

Plomgiz, BREOMMIEE SV a3 — A EAL 1,
SGVHEETIZ 7 Fryid B MR 6 SGV PICHATL, Zhil
o THEMREM A 2 VRS EZEZRLTHD. 20

B/EIL, FEBTESETESTTMOATOARV, AN
. EAEED (gastro-insular axis) ASEFET A I L & RIE
it g
2w 2 A, BISELHRBESR Y E LBRRR IR S

ogrRLEY. o, KMEDETIZ léﬁéﬁﬂh% BRI 728
IRKEAREE R > & — R B 4 5 N SRR A FE TI'Hl‘?B‘)J
F (HERERREN T UPIRHFEAD (125 < l‘%ﬁf?ﬁ( LET.
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Gastric Lumenal Glucose Instillation Induces Glucose Flux Across the Fundus and Vagally-Mediated Insulin
Secretion: a Novel Gastro Insular Axis. Shigeru Azuma Department of Internal Medicine(Il), School of Medicine,
Kanazawa University, Kanazawa 920-8640 — J. Juzen Med Soc., 109, 412 — 423 (2000)
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Abstract

Upon meal ingestion, optimal insulin secretion is achieved by a variety of signals arising from various sites of the
alimentary tract, in concert with absorbed nutrients, consisting of the cephalic and intestinal phases of insulin secretion.
However, whether an appearance of nutrients into the gastric lumen exerts any effect on insulin secretion is still unknown. To
address this issue, glucose solution was instilled into the pylorus-cannulated stomach via an orogastric tube in dogs
anesthetized with sodium pentobarbital. Plasma glucose concentrations in the short gastric vein (SGV), the right
gastroepiploic vein (GEV), and the femoral artery (FA) and insulin concentrations in the pancreatic vein (PV) and FA were
measured simultaneously, in oder to evaluate transgastric gradient of plasma glucose concentration across the fundus [SGV-
FA; TGGsav) ] and to verify an occurrence of insulin secretion related to the TGGsGv). When an intragastric instillation of
200 ml of 0% (distilled water), 5%, 10%, or 20% glucose solution was sequentially introduced for 30 min, TGG(sGv) turned
negative to positive, showing an average incremental change from a base-line level of — 0.34 mmol/l to — 0.38, — 0.13, 0.08,
and 2.50, respectively; and plasma insulin level in PV also increased stepwise, showing an average of 101, 156, 189, and 293
% the base-line value, in two dogs respectively. When 300 ml of 10% glucose solution was instilled into the stomach for 12
min and followed by 48-min spontaneous drainage of the solution through the pyloric cannula (n=5), plasma glucose
concentration in SGV started to increase at 5 min and reached a mean peak of 1.2-fold the basal level at 45 ~ 60 min (P < 0.05
or less vs. the basal value at 30, 45, and 60 min), whereas glucose levels in GEV and in FA did not change significantly
throughout the experiment. TGG(sGv) increased significantly from a mean basal of — 0.21 £ 0.06 mmol/l to a peak level of
0.74 = 0.21 at 60 min (P < 0.05 or less at 30, 45 and 60 min). Plasma insulin levels in PV also increased significantly from a
mean basal of 1457 &= 283 pmol/l to a mean peak of 2791 = 446 at 45 min (P < 0.05 or less at 45 and 60 min), leaving insulin
levels in FA unchanged. Intragastric instillation of control solution (1.8% saline) induced a slight but significant decrease of
plasma glucose levels in FA, SGV, and GEV, without significant changes of plasma insulin levels in PV and FA (n=5).
Moreover, the insulin amount secreted into PV designated as area under the curve significantly correlated to the maximal level
of TGG(sGv) (r=0.693, P < 0.05). In selectively gastric vagotomized dogs (n=5), 10% glucose instillation provoked no
significant changes of insulin levels in PV, despite a significant TGG(SGv) increase comparable to that in normal dogs. The
present results indicate that, upon glucose instillation confined to the gastric lumen in dogs, 1) intraluminal glucose traverses
the fundic, but not antral, wall, resulting in a rise of TGG(sGv); 2) insulin secretion occurs concomitantly upon the glucose
traverse, correlating significantly with level of the venous / arterial glucose gradient across the fundus; and 3) the insulin
secretion disappears by the selective gastric vagotomy. The results suggest the presence of a previously unknown, gastro-
insular axis mediated by the vagus, providing a unique insight into the role of the stomach in postprandial glucose
homeostasis.



