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(immunoreactive glucagon, IRG) ¥ X UBIRMF & (MKE) B XFTHRE, SV AV Ex - LEBRTE, E¥A X,
EBET) a4 %, FEMEENS R, B I OEREEI CBLTRE L. BRELT, 1) ERSRE
2-DG 10mg/kg #1045t b BEBIRPUCEA Licks, &5 (KEEBIIRM) @ 2-DG BER 6mg/dl LEETHD, ZOK
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BeOBEERRYHET A YV MERTEHERTES
B, AYUOEREILE D 28w,

(TN —AELETHD FAFF VIR
(2-deoxyglucose, 2-DG) 233 GCR O RIC BV THAI AT
. ¥, 2DG kAo —AOEBILEEB TS
La—REBEETHYER, AN v~ ARZRERS &
BrTrbThs. ZDid 2-DG BEIC L b hRmERE &
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A DHREXTTH, &b EMEREHROE LB
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LYBLZFRY. —5T, 2-DG RRABCEAMQCEREER
L, B R 2 v SWMeBErRISTEELLND . 5T
2-DG ¥ AVBAIL, TOMBEENTARHRLBEEMAZ~
DEEHEL - HICSEL, GCR OBF L2 DX 51X b H
SN T AL DOFEHOWERLEETHS.

LT, REBvAFALZ LI, 2-DG ODREAZWICH T BIEH
BFOBAHBATRD.

VEE R BOETR X CERRERERE, FERRKRFO
2-DG DHEMB~OEEYREBERANREEN T E2DRY &
AH0THH. ThbDY AT AxEG 2-DG FRMBIICIX
BEXOMIC X hBEMOT—ERALNSL. T M, ¥
50 O WK R EIER T, 2DG R - R X B A
v A Y v (immunoreactive insulin, IR) Wi A&+ 55,
FREEYE X EREIRTVWA. Led, Ty P, ¥
GEO T, SN -ANERECKED L0 ALR
ieh. —F, 2DG L7 = v (immunoreactive gluca-
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BEREETIERI 3\ T, 2DG R/ a—REET TR R &
WAEIET A0, ELREEY ST, ¥ 2-DC B
IRI SWaB| &R &g, —%, 2-DG i IRG WL FIB T
B LRETRTVD. 4 R BERERRBRCS TR
Wasada 512, 2-DG @ IRI HIMEEZRIZA LD HRIeh -
TERER LTS (REDOHMIARE). —F5, BERETHA
+= R (catfish) D ALWRIITT = v 7 v Va2 ER T 52,
I OFERERE T ERTIIY, 2-DG 5w kB IRl LWoTE L
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EERRTEER Y AT 22 A5 L, BBIRA 2-DG &5
X, 2-DG DEBMR~OEEDR LBRITTEEHEEL N T5
FRAZEZ LD, Kio 512, 1 B WTEBIRRI
45~1000mg/kg @ 2-DG ZEA LicAf v R U v Wi Hl 3

Infehr ok EHEL TS, L LYK, 1 v A ) VHIE

HE LT BV 5 EBELHVWTR Y, BEOEL
A VAY VHBFEENTE I s feied, FOF FWAEDKSE
LHET A LICEEER DB,
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DIEBITHE, BISHEN» O T 25 i vHAMBERLDR
5. FOBRMBEER ERTA, ZOBF L LCRFSRE
BROFEW X B FFh b ORI O™, B ERE
B & 5 IRG S MEHEY % L O° IRI SWoMEIER, 5
CHE SRS T 25 3 vk 5T b ORI & BER
HWCHTHHE, PBEETAELDEELLAD. B, IO
B IRI M2, MEEE LRI L3PRARMEETT, LA
EFTLHET 5.
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2-DG %KMk & v & HBE LBHL, TOREMIR~
OEEDHREL, PREIVCERTOBEMERORELNTS
BREYLBI LS. HRORE T, EWIRG FWITHIC
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v (noradrenalin, NAd) 'TH b, kL E VSN, 2B 5
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%), IRG S WX RENZIERTH—FHT, BREBEENL
IRI 8X U IRG ZWEREZEZ®, /o, EMREIL,
NAd © a\ ZFEEXNTHIERTRED L, B.ZBEENTHF
BTi#nt s, KEMEHBREHEORBWHECEDE LT
wFAaYUTHD, AAD Y VERERYNSL IR SUEICIE
I, IRG HINTIXREMCIER T2 (B2 WIMERA LK
W) EEbh, BMEERZ HEMIHD, &7z, ThboM
Tz, FROFANMRGEDBEORD, I T ML
_RFFN, Tiv, TV VEREEL, BEEEDED BT
HERSME L LTERTAZ 088 ATHS. FhbD5
b, BFATRBERRSFFPELT, #ERRIFIT Y
(neuropeptide Y, NPY) 8 X U'# 5 = v (galanin) 232 F 5 h
%5.NPY 7 nra—2ic k5 IRI g gl 2®. —F, &
F =ik, 4 REBRAE S LD IRI W2 HHE L IRG 5
PREIRDZEIGHATVWBY, BIXCRHERRTF N
LTCETFLNL2MEFHHEEBEEEY 75 F (vasoactive
intestinal polypeptide, VIPY* B8 X O'F A + V VEBER Y <75
F (gastrin releasing polypeptide, GRP)*® %, BER#HEMI R L O
BECFEL, REMROBIFIBC Lo EEEIh D, VIP?
¥ LV GRP™ix, bz, IRIB L O IRG OHWEREL, &5
 VIP RENFELEINZ 5%,

LZAT, 2-DCG £H58 5K, BRomE R TE R
BHETHA VA VAW LIRS, HBHEHO IR 5
TUERBENRE I TL 599 2.DG 1 IRI 4 MR R
RWETAREROBEL b E, ZORM IRl KIEH, X
B2-DG 510 X W EIE TS 2-DC OFERFT~DIERWK X
B0, PREERZNTHHREFERAC LI 20 2REDD AT
BB, T THEEIL, GCR OBFXEBR TS —RELT, .
HMEREEDLELHPRPBERLZVWEZEXLh LV ED
2-DG *EBIRMC BT ET5 212X b, 2-DC OER
FI~OER, TihebbREMR~OEEER & BRMEEHEY
N TAHERL DML L 5 & Lic. hic, BREIALRE
RT3 D REERMEBBONELYRE T D, EFA
2, RAEMELINT A R, PIRBRAELIN A R 3 L OBEBRTEE A X
ACREBREE T, T, TOBRBREEER B LD, (£
EHRLREFEIRDEELLID) RED 2-DG 2 EBIMRAIC
RS Lic., £ORR, BASREMEEE & 12T 2
PEPEMERE BRI & 2468 p 2 RHAFE IRT, IRG xRl
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HhE 15~20kg OHERAA X & FHL, 12~ 16K AR,
Ay b AL &= (30me/ke) BIRPIRRER TCBRIE L, B+
— 5B Bk O+ I5EHIC 2-DG AR, R EERIR M
BROEOHT—FAREA LR, ¥, FROEENERC
BT P MFiEt T-201 (Transonic System, New York, U.S.A.) ©
Te—<FREL, FOEMAP L. b, BIROKDA S
F—F AR KBBIRICEA L. MXT, ATouTFhroF
WafFle-tc. A. EEXNBE LEFHOARETLR.
B. SEEMSEINE | BAR X OEFAo%ERERYERERE
T CHR L. C. PIRAMELINTEE | MR T REZEC
kO TRMIANESSE YN Lz, D. BEREER | BRENEC
SULTIHBBIIRORIGER I X O DFENTA S & BERAmES, +
— B oW, EETIRBBIRESAT S JOTES
—HEBBREART, FAFREMETSBIRBEY bEHNE
FRMEERY LN L. o, BERERIUAD
MR E R A SRR BE Y S 2R I S HLDERE Y-
fo. X, BEERSAEMRE T RENCEER Lz, L EOEH
SEIRT O, EBRRTREBICCHER L.
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2-DG (grade II, Sigma, St. Louis, U.S.A.) ® 10mg/kg %7z
1% 100me/ke #AEBEHAEKR 10mlCEHRL, BBREAR
F—F s, Iml/min DEETIOSHETEEFALL. &
3, 2-DG ARSI EENREKE Iml/min OFEETEA
Lic. ¥rotBE LT 2-DG B & REOEBREAZ #RIATE
ALk, BmMIZFEBIROAY 57— 728 L OKEBERS 7 -7
Axb, 2-DG EAR, —5, 04, EAREL, 2, 3,
5, 7.5, 10, 15, 20, 30, 45, 60% (0~10% 2-DG EA) &
2.5ml FoRE L, AECHmEYNE L. KR L nE
BEBICmME lml - hiC7 7 v F = (Bayer, Leverkusen,
Germany) 1000 B =51 v 7 3 VR -7 P ) 7 &
(Ethylenediaminetetraacetic acid, disodium salt, EDTA-2Na,
Y, KK 1.2mg # B LKARBECE Lk, AHELY
o miftr Sl L, Zomiizrr 2 v fllEET-20CT
HELIEC.
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Mo IRD ¥EEIL, 4% - A4 VA Y VEEHES (Lot No. H7674,
L. Heding 8+ X b ##, Novo, Copenhagen, Denmark) % F
WaY e IRG EEIZH A 30K (R. H. Unger L L D
#t, Texas k2, U.S. A) LB ThXhBE®RO 7 v
FA LT A BETHELR. NI/ 12— 2 BERII L
T— RV —EHEIZE DPE L, RETE, TERD
Mot 2-DG DITHRI Az — A kL LTHIE I A, I
2-DG ¥ 13 Akabayashi YOI X HEEREIC L D IEL
to. KEZZNa—AD 4 %% 2-DC & LTCRBTEOLTHE
Ni-lERERR L. i NAD BER, BEEEI/ =<2
ST HwFa5 I vHIFvAT A (B, BB I hoBL,
BRI LEREE 7 —v s s 5100A B (S AF A FAM =V
A, BR) WTHRH L.

V. #EEtEEaomE

BRI TP (E B EREE (meanSEM) THRb L, #HiT¥ER
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B ®
1. B84 XcHH 3 2-DG BEBIRPEEAIC & 2 BERIR M
B, BiknmeEE, m IR], IRG REDOER

1. 2-DG 10mg/kg A OEE (K1)

2-DG 10mg/kg #1055 Michiz b BEIRACEAT 5 &
(n=4), BEIROFAE (MFE) HAEFEH 33£5ml/min L b,
FEARORM 5 %ML, EBREEDI0, 55T FIECLL
BEOE TR LA, BkmmEE (mEHE) (XIEFS
86+2mg/dl T, EARRHTMHICHEME R LT T, EA
KTHODICIIEECREYT L, Bk IR BEI2AT
B 141428,U/ml X b, EABBAE 2451012119131 & —
BRMEDSIBTET Lz, 208, 3oL v&BICERL, 5
SITIE291 20 & RIMED206% - L, 7.5412256+50L —B
T FRELER, 109 BELSTE1962395% D IHEY R
+ 2 it SWr Rz, 2-DG BEARTHIZ, 164 TI27T131&1%
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Fig. 1. Effect of 2-deoxyglucose infusion into the pancreatic
artery in normal dogs. 2-deoxyglucose (2-DG) (10 mg/kg
body weight) was injected into the pancreatic artery
throughout 10 min, and its effect was examined on the
levels of pancreatic blood flow rate (BF), arterial plasma
sugar (PS), pancreatic venous plasma insulin (IRI), and
glucagon (IRG) (n=4). Each point with vertical bar
represents the mean + SEM. Encircled points indicate
significant differences from the mean basal values
(p<0.05). B indicates the 2-DG infusion.
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S5HWIREMEE Lic. LMk, BE TRV SEEEm LR L
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(54 TIEE36L 4 LAIMEDINY k& %) BESEME TR L
B, WR L. mEEXATEYS 91+3mg/dl X, Zr=—
AFF Y H - EHIC KT 5 2-DG DRERIGHED D (7.541
BE1024+ 2 & 11) FEAREHEM Lic. BERIRD IR #E51E
3y 135+142pU/ml & b, EABAE L & Ti268+254 —HET
EDS0RITIET Lct, 3~1001hiT 54 T591+84 & #f
fEDA437%, 105 T4A36+8T LFIMEDI23B DEEY & 51D
2EMEDF B g S, ZORIEIL, 10me/kg AR LR
BT, LarbEORiE»bOHEME 10mg/kg I LEREK
K& oo, BIRm IR BE, BEFEH 14£72U/ml X b,
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Fig.2. Effect of 2-deoxyglucose infusion into the pancreatic
artery in normal dogs. 2-DG (100 mg/kg body weight)
was injected into the pancreatic artery throughout 10 min,
and its effect was examined on the levels of BF, PS, IR],
and. IRG. (n=4). For other symbols, refer to the legends
of Fig. 1.
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EABEIIL, 7.50 CIRE29: 7 L BELEMY R L. &
BRI IRG EX, BTEFE 477+39pg/ml 225, 1~ 340
2T, 24511281209 RfED236%~ LB FRB L, *
D 2-DC HEAFK L 0vbh 5T 5 HIITMERE L. =0
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Fig.3. Effect of 2-deoxyglucose infusion into the pancreatic
artery in vagotomized dogs. 2-DG (10 mg/kg body
weight) was injected into the pandcreatic artery through-
out 10 min, and its effect was examined on the levels of
BF, PS, IR], and IRG (n=4). For other symbols, refer to
the legends of Fig. 1.. ‘
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9.DG 100mg/kg M AES (n=4), M EILFIETFY 29+6ml/
min T, 3~1042hiF, 7.54T36+ 6 & AT{ED124% DIHE{E
e AFAEREMERL, TOEERL . mEEIERE
90+7mg/dl X b, EARRT.SHIZRKE106: 4 LFl6HEmML,
LIGSHRRE U7 . BE#IR D [RI SRR X ATME T2 160+314U/ml X
0, EABAE 1 HTIRITEUE—BREDTIRICET Lic
#, 3~1051HFT, 54 T456£89& AIfED390%, 104 T
438 +T78 L BIfED3TA% DTRMEYR & ARI1TH 2 M OF BB
Ris%R L. BolRm IRT B, ATEFY 26+£64U/ml T,
754514 7 EBEBcHME R L. BEIRm IRG BEX,
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Fig. 4. Effect of 2-deoxyglucose infusion into the pancreatic
artery in vagotomized dogs. 2-DG (100 mg/kg body
weight) was injected into the pancreatic artery throughout
10 min, and its. effect was examined on the levels of BF,
PS, IR], and IRG (n=4). For other symbols, refer to the
legends of Fig. 1.
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min X b, 7.54 CIEE38% 6 L ATED127% D F & icHing =
U LA U, MEE W ETEY 91 £4me/dl I b #iERE
BRL, 00 UEEEICET L. BBIRM IRD BEZEET
5 140£464U/ml & b, HEABMAHK 2 5Cik125+41E —B &
FEDSIRWET Liz, £0%, 34 L vABTLAL, 54
351457 (BfED281%), 7.54% 3531110 (A282%), 104
409102 (F327%) LFFICHINL, EARTRIZITIZAIEC
8 L7, BRI IRT EET, BIEFY 20500/ ml A b—ER
DFABLERL, 7.5~1501 (T.564 CIHEB L1 & 5) HE
FelEA R L. BEMIRG IRG #EE, Bi{EEY 512+70pg/
ml s SEABEHERINL, 245 2TEE69L 185 L FIfED
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Fig. 5. Effect of 2-deoxyglucose infusion into the pancreatic
artery in splanchnicotomized dogs. 2-DG (10 mg/kg body
weight) was injected into the pancreatic artery throughout
10 min, and its effect was examined on the levels of BF,
PS, IRI, and IRG (n=4). For.other symbols, refer to the
legends of Fig. 1.
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¥9 135£42pg/ml & b, 34 CIEMEIBAL50E # Nl A % &
fo.

2. 2-DG 100mg/kg HEARDEE) (K 6)

2-DG 100mg/kg AR (n=4), MFEZIIHETEH 2943ml/
min T, 3~104Zh4F, (104T50+% 6 & BifED173% DIRME
ED) FRICHEMLE, B L. OEEZNETLES
94+2mg/dl b, T.5MCEFEI03L 4 & 98N L 7o T
Uiz, BE#IRD IR BT RTETY 234+260U/ml I H AR
IRERIEIN L, 54 TTI0L1TTERIMEDS25%, 104 T683+174
ERIED292% DIEERY & A5 ) 2EMOFE L ENR ISy
AL, SHRTEARTEDIS EF TEELBEMARE-72. Bk
i IR B, BIMEFH 24:114U/ml & b, 7.5 CIE{ESS+
QTEB/EBCHIN LA, Wil Lic. BEBIRD IRG @2, i@
ey 5354155pg/ml 235, 1412790+ 145 & BB D 1489% v 1
ML7chs, ZOBWMIERTIZ/eh -7, BRM IRG #ET,
BifESE 165+ 114pg/ml X h, 34 T201:1330EintE M »
N
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Fig. 6. Effect of 2-deoxyglucose infusion into the pancreatic

artery in splanchnicotomized dogs. 2-DG (100 mg/kg body

weight) was injected into the pancreatic artery throughout
10 min, and its effect was examined on the levels of BF,
PS, IRI, and IRG {n==4). For other symbols, refer to the
legends of Fig. 1.
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Fig. 7. Incremental changes in the levels of pancreatic
blood flow rate (A BF), pancreatic venous plasma insulin
(A IRI), and glucagon (A IRG) after intrapancreatic
2-deoxyglucose infusion. 2-DG [10 (B) or 100 () mg/ke
body weight] was injected into the pancreatic artery
throughout 10 min, and its effect was examined on A BF
at 5 min, A IRI at 5 min, and A IRG at 1 min after the
start of the infusions in normal, vagotomized, and
splanchnicotomized dogs (n=4in each group). Incremental
change was calculated by subtracting value at each time
point from the mean basal value. Each value represents
the mean®+=SEM. * p<0.05
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V. SECET3 2-DG BEEIMRAEAIC & 2 BRI
B, B#IRm IR], IRG ZEQOEEHD

1. #BEMBT 5 2-DG BEIIRAEAR & 2 E#BIRLTE
DOEBD i (K7 LE)

BERIRMMTE D 2-DG EAK S 2B A RIEFE»H D
B, EEERALRIL - AR KRENCEEEE YT
L. ¥-FAAETI, NEMEDE A X CTREFES XB8LT
BN A R L (FBn=4), FEERXA bR o
PREMEEAY R L.

2. BEMIZRTS 2-DG BEIRAIEAIL X 5 FEREIR D IR]
BEOCEBHOLE (K7 HE)

BER IR IRI BE D 2-DG HEAR 5 SIS RT A REFREM L
OBWMER, EHEA X (n=4) B X UABHRIE M X (n=4)
TRHAEBEERCEERYR L. —F, KEHEIN A X
(n=4) TLABKFERCEEHEREZR L. ¥, AAET
13, HEECEYRD ST,

3. ZFWMIC KT B 2DG WEIRAEA K X 5 BER IR M
IRG BEOEFDHE (K7 THE)

PFERRIR 1 IRG #EE D 2-DG A 1 5B} 5 ji{E 1 b
DOEMEL, £2TORT n=4) HERFECBEEER L. —
5, FAAETE, FESRTE M X CIRIERA 2B L OKEM
FELET A R L ABIBER R L.

VI. 2-DG mg/kg FEARCEHT2ERRMES L UBRLO

2-DG BFE (K 8)

- EEBIRIC R B 2-DG mA BB, 249 THfE 179£63mg/
dl & S EERL, 159 T13E 2 &g o7z, —7, Bk
2-DG R, (BRel#iRm IRG BEAEECHML T
) 15 THEHIRE, 3~1001oT# 6me/dl THB L,
2-DG FEARTHDI5% T Img/dl W{ET L.

200 1

100+

2.DG (mg/dl)

0 10 20

Time (min)

Fig.8. Changes of plasma 2-deoxyglucose levels induced by
2-DG (10 mg/kg body weight) infusion into the pancreatic
artery throughout 10 min in normal dogs (n=2). Plasma
2-DG levels in the pancreatic vein (@) and the femoral
artery (O) were measurd by a specific enzymatic method.
Each value represents the mean value.
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SEORBEENTHEUTOZER B, 1) EEAR
DEEBIRAIZ 2-DG 10mg/kg (D &) 2 100BICbc D EATS
&, Medplkim IRT BEEARBE 1 HC—EETHR, 50&
10T EY 25 284 ERE2R LI, HEARTRIZESH
CHMEE L. ESIRM IRG #E R, EABRSE | icilg
REMEERRL, EARK 5T 5 FIIFMECEL, %
OEWHER LR L. BEHIROEE (&) 12 2-DG EAH
b EREREE R L. Bk MEE (MEE) (XEAKT
BTz L. 2-DG 100mg/kg (K E) ¥ FEICEATS
&, IRl IRG RIGIIARCRD bRy, TOBIMIPBIEA
B LAEL, MREXEAFERCHEM LA, mEER,
EAFRITDEEABIZEN, 2-DG DFERIGHEFT K& 18
mu, EARTRIZbTMICHEIMERE R L. 2) WRKE
HREYINT A R (RBIEE T CU¥) A& 2-DG % MRCEAT
5&, IR, IRG, MFEIER T = -ARABEOHENRIGE
RL7. Lo LIMEER 2-DG HEAFH 5305 Eh T ERICE
TFTli. K& 2DG EAK X IRL IRG, mii&ix, EHA =
LARET, PEEARI DA HEM LA, EEL, EEAS
X EABOBHTHEAFORMEIM LicA, FEARTEIIEML
otz 3) MAIAEREEE 1 % RS & 2-DG R
At hE, IRG RHEIMEAEZRLENEE TR, EEARE
JOSKRERETIN A I LEROBERIETH » . OFED
BIMIIER A 2% L OREGRTN A 2t LEERRLRL
fo. MEEREARTEAERET L. XE 2-DC AR
12 IR] BEMOBIES & & B, IRGIZEMERAZ R LEAEE
T, EEA X8 & ORKEMETN 4 21 LEBOBRIS
Thots, MBEBEOEIMNIET A R E L OEAMETN 1 X1
EUBEAEAER L. UEOBEF, 2-DC OERFR 512,
RI Dz =—7iclMRIEAER LIcZ L, B LOTRMAER
CRFET A IRG RISHRAE L 7o Z L IZBRR .

T, ZzD X 57 IR IRG KIEDEFIIZ 2T, 2-DC D
R COEREPREHMERE M TAFREYSALTELS
B, 2-DG EABOEEIRS L OeHBRMF O 2-DG #E»
M /e D, #EE, 2DC ombEEYERMBEREC LD
BIE LAy, IHSERGIZ v g —AMEE (v 2 - A
FF v H - B IWRITD 2-DC DREMIEK LY ERCVND
L, LT L gBRmED 2-DGC BESKAD S VCITEH
2hD. Tiheobb, V& 2-DG FEARCIL, 2-DG BEIIHEER
B Cimfi & R h 100me/dl LEHZh, 288
IRCiL# 6me/dl (M) TH-7to. KE 2-DG IEARRIZIL, K
B)IRRAT T 1000 mg/dl L B S, £FBIR THE0~60 (£
Bl Eicoto. F¥io, 100mg/kg D 2-DG % 104 TR EHRIR £
DEATS L, BROFD 2-DC B4 60~80mg/dl & filE
Xhis., Fl-koOWRT, GCRED IRG L7 FrvrY
VRSB bhB 2-DG DEH# 5B 50~600mg/kg TH
D, HLOBARBCHRAFEE IR TV S, FORD
2-DG D& HmMFBREIRSERCEEY LV TORAKEC
EFTHb0EELLND. 22T, 1 2T 2-DG 100mg/kg
PRIRACEERS (1 7UR) LicBs, 5 o@Roa0EE
5 2-DG DI EEIIH A0mg/dl Th-TcZ LARE ST
WAD, fEsT, SEOSE 2-DGC KBIRPIEAROE HBIR
mo 2-DG #E (6mg/dl) i3, ATRo 100me/kg FEMIRFIE
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EROFH 0mg/d BEPCHLELIEETSH-2. L
L= 2-DG EBEE /A = — ARE (90me/dl BTE) DT % T
B, rra—ACHT LTS EAMEESRE RS0
HEINTWHEEL (0%UT? X ECEETH- .
ThHEDESZIZ, SEOLE 2DC EHIRAEARD IRL
IRG iEaY, £ &8Ik 2-DG 12 X % hiREiRE 0 MERN 2
NIA—ARSENTELDTERNZIEERETS. £E25
T, & 2DC BAFORERIR 2-DG BEZ 25U FEA
I d b b TR Z L, BER AR wrs
2-DG DR OALBRE » AR R RET 520, (BEED

1%%595) BETOLRBOHRSENE LB LN TR
[

Lk, 4E0LE 2-DG HEIRAEARD IRL IRG RIGE,
FREEEDOEER I N 2 - ARZENTH O TR,
2-DG OHERFHERC LB LD THH T ENREIhi. T
b, DG IERFT, KEMRCEES SV IKRFTER
HERENLTEBL, 900 IRLIRG RIGEF &I Ltk
Exbh3. ¥, IR, IRG RIGEFHOHRFICIE, BEHMEEL
ERLERI AR TR B, LTI, ZhbOEAD
54 [E0 IRL IRG RIGxBET5.

2-DG METHEEMAEEEROESN b4 EDBRE ¥ B
FTHEUTOZ L E2 IS, 2-DC OFRFEAIC LY,
IRL, IRG A EHKEMICHMRIGER LI &, —RZDOE
BERAYSHELTWA L AL 5. & hblF IR RIGIZTWT
NOBEMETHE T CThARKENE (X3 2R L. L
Licats, 2DGC ABMMCEEEAL IRI HB2RET S &
WO BT, WL T, EROREWA YA Y VO RRERE
T—ELHEE I Lidicl, HHEREMRRLERKER S
T OB EROVTACEW T BEEIRTEL. &0
o, BEHRS o VEBKERERY TR, 2DG ©
[RI £ WHIMB R BD bR -7 (FRKEBHR). £
Weir 592, 5 v bEHPERICRT, BREZ L2 — <8
% 100mg/dl L, ¥47 LT 2-DG 80mg/dl #1545 MEA L
ToBg, EAPREIRA IRG HEEMARERE L TR Hh, L
b IRI BWAHAMET LEET - EHRE LT W22, ZORKEES5E
DR IRG B LU IRl ORIEEFH RIS .

wie, BEABEEOBEFROBEALSSEDOREL AR5
L, 1I~S3HTHWENL IRG H, #HFET53~109TD
IRI HWET LIcmTEl S EL bhBR (FArd T VI LD
A VA VHUB®, Lxl, 2-DG HRIEAR D £ S EIR
i IRG BEOCHEMTHTNT, ZOTERREENTHS. —

¥, —EER Lt IRG 428, 2DG DEAHRTH BT b HD

HETHLMCED LB L LT, #rbfmlic IRI 2%
25, IRG ZWeEME Lz LEBcEsrd Lk (BEAR
RS vAD) VIC L B 20 h 3 v B, wTFhiee X
2-DG RFEAK X b &I IRG SWHARBMI R, T
IRI B\ TTHET 2%, BREMRMOBEEFREOBARET
PHRBETAZ LWIERENHS.

BERF O MESROBR S, 55 ED IRL IRG 4 WK« B
ST 5 L FRECESERANOMEWHES, B, 2-DG
BRI S &5 IRG SWAHHERINC L bEFR LIE
i, T IRCHUHZRERWEERTICH D, Li b L DHiET
BRI K& CIRET R 2 LRFRT. ERATEDEROERTZ
RAMERFEICB LT, 1 XFERCs W T/ A a—RA%E

.

DEFEY SNV — AR ERVGCERRCERT S &, Bhb
BEHEFAD NAd AR b3 L BEIhTHY. EF1L,
AERERFERTHHSEORI T, BRBIRICEWT, V&
2-DG BEAHIILER 4Tpg/ml @, K& 2-DG HEAPICIIRE
1080 NAd BED AR THT (BERBER). - OROREBIR
mirr o 2-DG B, #i7% T 100me/dl, #% TH500~600T
Hote. L L, Havel 5902, BRI BT 1580mg/dl &
ELEHIhAEEED 2-DC ¥EBRNCESLIcEZ A,
PR IR I NAd BB OIT 50pg/ml BEC T &7\ R XT
VB WTRIZE L ARBIC BT, 2-DG OEEBIR R 5
BT R AR IR AR 50 NAd O %5 &R L,
FONAd B a7 Fr+ ) vEEE (V724 7) BT FI
FUVVERE BT EAT)EALIRG pEERLI-LE
2bhb. KERICETHEMD IRG B, 1~350—8
MW H b B AR TH S, Ao EMRMAEEEA
(4 VAV VX B Inn 3 v EEH) ORRTH D ITERIER
B’A. ILIARRRTIZ, 2-DG AEiEMEMc B E e T
HRIRHERRNC DO BIER Lo R, NAd O A E R L
BI BT, FOkD IRC HWRILE—EN & 7s - o TTHEM A
B5. 21, 2-DGC ERIH I & 5 IRL WA, KEEL
Wl o> THEYTTIoh 7o 2 EIXRERE. Bk EMNEOM
BOEEIIERC B L L, KERARTIE 2-DG 2 Z D
RFAREICER Lz OB D 5 IRI % EE LIicmTREER
H5. T IR S 1 Ho—BId sh, IRG 5
1 TRIBEREZ X, 2DG Ik b RE LATRARERD
O ZSEEENTHHRN, TOBHETRITRCChbD L b
RTEAH. 22T, IR W 3 ~1001C LR T AT X
EMEORENELE LIt ELORDM, KED 2-DG FAK
I b, 2-DG OFRERICHTHIERICLDHRAR LR DK
ATT (@HFMmO 2-DG BEIZH 60mg/dl), E&EA X & KEM
EEMT 1 X & ORICEN LA sz & kD, 2O IRI HWIE
REMEMAIBEIIAE LREALRCLTVW W EEE S L
5. —HT, NSNS RICKkE 2-DG & &5 Lizka s
Hic IRI SWITEOBIEDOBE & LT, FBHREINCLS
NAd © e ZR&EENT5 IRISWHGRROBBRIE L E X
Hha. —F, 2-DG kB IRT Wy B Bk E N5
HETHDHETEE, 20 IRl ORIGEFNIFHENOMTIL,
DY, SEO R SR Bk EEEOR LY T
+%. BE, Karlsson 9%, =9 A 2-DG &5 5 L1E
O IR Wiz =Y VIEBREEC L v BERIA DL LN TW
5. @O 2-DG LthRERF S RBROREL 2-DGC LA
LEFOGMBEEREROMRA BTS2 L, IRI Wik d &
I D IRG HWE2D>NTHHBENEHIL 22, Th b OBFRI
BTG, ZOX3AENTRERE LT, BHREERSE
BRTIE, TRMEMEMEORBOALMETCHEEL VT
&, REEEOEIMBRIC L AW EEBEENEE I -
TUWHAHERN DB Ly, HERENEGEERTT- TV
D EEETES. L L, SEMEERERE R CHEREy
AT BRBRGRERCORR TS, BRBERERE Ric s RI
BWEEx BIcD T, FOERITSE ORI H T b
Ly,

2-DG BRFTGw X D ROTEI WML, Lad T DHEMN
B AR GEOCEEER AR L 2 &I EkRE . Bk
FOKMPAEWRETARBICOWTIL, REMREBELMBC X
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DM EARMNTAZ &Y, TFAa ) vaRm &M
Ve % RT 2 &Y, BEEHBCILKEMNEREE T
VIP 4HGHERSHBIED, REDEENMOATWEDT,
HERK B AR DIRIE B A ER T O MK B IMC B S L FTREME
G, —F, TERERERREOCE AL I, BEETET A
DMFE o TAGRBC X A, BZAMEFIRIC X H#Emn
THIEBHBR TS, RAERIZE\VT, AEMEDNA
THERA X3 X UREMETM 1 2L 2-DG BRER LB
MEEENOSEEAY R LN, ZOBFE LT, NRY
BUMNC XD o ZEGENTAOBENERIBER LI
BEELONDS. Fl, FAa—ABINFY b -0
B RWCLBOEEEMT A E8HMbhTE D, 2-DG
kAR EEIMER OB & LT ORNE FRHIC
PEHEDRIBETET, SHOBFHT R biaw.

2-DG RS L A MBEOEE) b ¥ 2FRE . XKE
RN 1 % T, LB 2-DG REAFOT. 55 LRI mEEE
BEBICETL, 20®%05EF CHEERBETHNER L, 0
BWREZEKDLO>WCEXDZEHNTES. Tibhh, BRI
2-DG BER IUPRLER L FEORELXERCVCAFETS
L, PRI 2-DG EELK 10mg/dl £7cB. ZOBRED
2-DG BNFFIRBRCHELE TS I —AZEFY CFAL, 7
N3 — AZEED BRRICROEERSE LR, TR
AR S LT b O R (B3Il B 5. HE
HREGM A X TR ZORLBEAEHINLZ LcL ), Zom
BOE TS L TEER DS, BH, BEOFED 1, I
PR 2 v o — A v — T 12~18mg/dl Ok 7 /v
- AWEOE{LE BT A EBELTED, LAOBFLR
SWEEIRD.

BERCASREOBE L, GCR tBWTEERBE » R+
MWD, RTEARMEROBVEEYZTHZ LY
BMZRLTWA. & hbid 2-DG Rl IRl iz ERT 5
LW BRI, EEOKE 2-DG 5% 5% Ao GCR
OWRIEC BT HHEFORBOMRCERLXRET L Z LT
5. LT, BRERREWRT D ABMETR (& Db ks
B B, OEBRTICHTA IRG SWAREI X HELRED
BiER IOEELEbbT IS, EEORKIT, Th
SRS OL ) EREEROM Y,
2-DG &5 FEEAGCTHANC LD EZ Lz,

& Bl

MEER M (glucose counterregulation) 12 33 % BEfHFT
BAME RO R TRE Y LB, PO ERPEREY RE
RRAEWEELLNDLED 2-DG %, FHE1 2 OREBIIRPAIC
R ETAZ L VR R T -7, b, FEdh
PRI 5k B MEREOREYRE T A0, F
AR, REMROEA X, AR X 3 X OREERRE
4 REBWRBRRETR, ¥k, TORERFEY RSB
¥, K& 2-DC #EIC L ABHETWUTORKLEL.

1. E#%A 2 OFEBIRA 2-DG 10mg/kg (B F) 21075 I
bleoTEARTAZ EIZ XY, BRIk IRT BEEABRR
EH®ISTETL, OB L0 CEELXZS 2EEDC L
ARTEL, EARTHRI T CHECE L. Ak
IRG ¥Rz, EABKRES 1S ERSEERRL, 5511
RMECE L. BSIROKE (0f8) % X CBIRMMOEE (n

$EE) 12, 2-DG EAFLTAC LAY RN EE TR -
fo. BEAPO2EOF 2-DC BEMBEECLLEL CEET
bBHZLID, ZALORIGE 2-DG AERFNCTIER Lick
REExbhte. 2-DG 100mg/kg (KE) &5 T2, OHRE,
IRL, IRG RIS B & MRS Licdy, TORBERIERY
T LkEnot.

2. MRIKEMER S 2 (BRERET) <, mks, IRl
IRG RIE# 1 ? L AKRBREDHNRIGE Az, ZOHERET,
AR ERIRHED 2-DC ORERFHERCEE Lis\ I &R
T. ¥, LEHETIIMEEOR AR HIFIEHTTDER
BB Ti i,

3. MR Rich B 2-DC XEATA L, EF
AL, nfEOHMER GREFZEDE A R LT
b)) BIUMEHEDOEARTHOBETEAXRL, FRXE
2-DG AR EES IR IRI BEQHEMOBIL LY K LD,
¥ fefEIRI IRG BERHEIMERZ R LANEZE TS, E
AR, REMRLE A R LEEOBREE A . Tieb
B, ThSDORIGIIE, TRGEROEERALDLA. T
DFEFEIZ, 2-DC WERFLBEMELN LT Pl L —8
1) PEA Lo 2 L &R, BEREEES TR\ Tk, AR
M R ERIE R TRE R ET.

Pk, Rl @==—2is#mit, ZERHERCEFTH—
B0 IRG #MMEG, B LOEmEEOMME L. ZhbD
2-DG BERFE 5T X A RUEIE, BErAE v oW X OB m It
BT R AERMRROB NI TR Y RS TS, Fi,
2-DG MR IRl SWEERLRT ALV SFERIL, EROKE
2-DG &5 5% iz GCR B O RICRKIT 5 EF O K
ORFCEZTYHETHZ LI/ s, LT, BERKIZ, B
RRe S Bsir 5 BAREER (& 0 b SRMRER) OBEER
MRS AR T5 &2 RgT 5,

il &

B L bichich, HEYELHSEEED $ Ui Bl mahge
CHEHGRLET, ¥, KREEHEERCCERAHRETE v
& —chpk  BEEUL H UM APFRICEIB TRV e IR K RE
WRED 2 v A—BMIZECBREBHLET. hBARIDEREO—
V3, EH66T B AP WES S (1993, &iR) 3 L OE22E 745 2 VBT
ge4 (1993, HH) TRVTHRELL.
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Pancreatic Hormone Responses to 2-deoxyglucose in the in situ Perfused Canine Pancreas: Involvement of the
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Abstract

An important role of pancreatic hormones has been indicated in the glucose counterregulation (GCR). Systemic applica-
tion of 2-deoxyglucose (2-DG) causes glucopenia in the central nervous system and the endocrine pancreas as well as other
organs. In this study, the effect of 2-DG infused locally into the pancreatic artery on insulin (IRI), glucagon (IRG) secre-
tions, and pancreatic venous blood flow rate (BF) was evaluated in normal, subdiaphragmatic vagotomized, splanchnico-
tomized, and pancreatic denervated dogs anesthetized with pentobarbital. The results were as follows; (1) In normal dogs,
intrapancreatic infusion of 10 mg/kg+BW for 10 min (small dose) increased plasma 2-DG concentration by as low as 6 mg/dl
in the systemic circulation, suggesting the effect of the drug is localized to the pancreas in this dose usage. Plasma IRI con-
centrations in the pancreatic vein decreased transiently from a mean basal level of 141428 » U/ml (mean+SEM) to 119431 at
2 min after the start of the infusion, and thereafter increased significantly, exhibiting peaks at 5 and 10 min, and returning to
the basal level at 15 min. Plasma IRG levels in the vein increased promptly and significantly from a mean basal of 553+122
pg/ml to a peak of 887£163 at 1 min and returned to the basal level at 5 min during the ongoing 2-DG infusion. BF and sys-
temic arterial plasma sugar (PS) levels increased slightly but insignificantly during the infusion. Intrapancreatic infusion of
100 mg/kg:BW of 2-DG for 10 min (large dose) induced similar responses of IRI and IRG to those during the small dose
infusion, but the responses were greater. BF increased largely and significantly during the infusion. (2) In bilaterally va-
gotomized dogs, the small dose infusion induced similar responses of IRI, IRG, and BF to those seen in normal dogs, but PS
levels decreased significantly from 7.5 to 30 min. The large dose infusion evoked greater IRI, IRG, and BF responses than
the small dose infusion did, and the responses corresponded to those observed in normal dogs. (3) In bilaterally splanchnico-
tomized dogs, the small dose infusion induced similar responses of IR, and a small and insignificant increase of IRG, com-
pared with those observed in normal and vagotomized dogs. BF increased insignificantly compared to normal and va-
gotomized dogs, and PS levels decreased significantly after the infusion. The large dose infusion elicited a prolonged
increase of IRI. IRG levels also tended to rise, and became slightly larger than those elicited by the small dose infusion, but
significantly smaller than those observed in normal and vagotomized dogs subjected to the large dose infusion. BF levels
showed a greater but insignificant increase than those in normal and vagotomized dogs, and PS levels did not increase after
the infusion. (4) In pancreatic denervated dogs, changes of IRI, IRG BF, and PS in both infusions corresponded to those in
splanchnicotomized dogs. These results indicated that the intrapancreatic 2-DG infusions evoked unique IRI responses unre-
lated to the extrinsic pancreatic innervation, and IRG responses related to the presynaptic sympathetic innervation, suggest-
ing an important role of the pancreatic intrinsic innervation in the regulation of glucagon and insulin secretion in GCR.




