Effect of Vasoactive Intestinal Polypeptide (VIP)
on the Glucose-Induced Insulin Release from
Isolated Perfused Pancreas in
Streptozotocin-diabetic rats and Zucker obese rats
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Vasoactive intestinal polypeptide (VIP) ® A4 > AV »
B RITTRE BB S v PEERRE AV
ANV Y Y UBERIET v b B LU
Zucker fBHEZ v MZ BT S HRET

SRAZEFHARLEME (X ETH)
®oOox B B
(AL 3 4 4 B 122A)

Vasoactive intestinal polypeptide (VIP) XS KRB WFEL, MEATFFLLTA ¥ RAY ¥
MEEREREZET 3 2 Mo T WS . S0, BRES & VIREREBCE12 VIPO S ¥R Y&
HIrRIET RSB T2 AMT, BV 4 AY—R T v MICSEEE (15, 30, 45, 60mg/kg) DA + v
7}V b ¥ > (streptozotocin, STZ) %5 L TIEML 8RB 7 v b, B LU Zucker BHT v b %
v, SEE (300mg/100ml) 7 L o —AFEA > 2 Y v IRERIG, 8L VIP DA ¥R DY tark:=Lr
WESHES y EERRICTREL:. STZ BREY v b OBEERERER 2T, STZ (15mg/ke)
BT A Y YIRS ERE & B <, STZ (30mg/kg) H#TIREBE SV I — 2 BRI A
VA VHHEISRET U, VIP 2k 24 >R Y U HHEEERIIEBCHELTEL Twi.
STZ (45mg/kg) BETIXBEBE 7L 0 — A BHHEA » AU Y RERIGRE LA LRD SN 0778,
VIP #5F I8V TOAERIERMSESh A > R ) Y RERIGHED 517z, STZ (60mg/kg) #
TREEE /L — ABRMBREEES L U VIP E5TuFRZBLTHA YAV YRERBIRIELAY
s mot. Zucker T v b OBEBBERRICE D AR TR, EBE (90mg/100m]) 7 v a—2
GET. BXUBERE (300mg/100ml) 7L 2 — AREEFO A > AUV HHEI, WIh b IEIEEHICTL
UBEBHIC THEETR UL, 42 R )~ REEME (300mg/100ml 7V I — AR 1 > 2 ) v
HiRE —90mg/100ml 7L 3 —AFEETDA > A ) > EBEREE ; A-Insulin) (3FEAERERIZ L U ACHEE
TIRETLTV., —F, VIPBEIZ L2 72— AR > A ) v BHEBEEERAREIHCS L TRY
S, CTOMEREREBEE Y LI — A BBEBICNT 2BIML TR T 2 &, BEHRETIIMFE
RZETHY, A-lnsulin TIRILHEBIICHVWEMNKRERLL. UEED, STZ (30, 46mg/kg) 7 » b
BLU Zucker B v MoB LT, BBESLI—-ARBUINTE A4 > A Y YHRERGHETL T
2izy b st VIP T 2KIGHEIIRFIN TV B Z EREN.

Key Words vasoactive intestinal polypeptide, isolated perfused pancreas,
insulin, streptozotocin diabetic rat, Zucker obese rat
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ZBEMERTFRATH D, PREER, EmKkR, HE v 2 VIP #iEst, B OME RSO R, BRE

Abbreviations : B/F, bound/free ; BSA, bovine serum albumin; IDDM, insulin dependent
diabetes mellitus; NIDDM, non insulin dependent diabetes mellitus; PBS, phosphate
buffer solution; RIA, radioimmunoassay ; STZ, streptozotocin; VIP, vasoactive intestinal
polypeptide
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BR, BoREBABICEEL TWE I d b, 4
R, 2y bTHER SN, BIESKEABIZB VT
it VIP L EERICAEL, »L Dho ik
W RKERICEA LA IERICEREL Twa Z
PHEEPINTVS. VIP BHREEYEL LT, ¥
MR, BN SWEEERAOM, BRSWRL
EYRHULTIE, ARV, TAhTy, Vb A
FFVBHEERERHEREREE TS 2 L 8B
ErOANTVE., A URECEL T, VIP
ROHRERTF P LU THEARA AU S
BEERAD2EL, E PCBLTHHAERICERSL 7
VIP 24 > A Y >, C—7F N EE FE X ¢
REOHmET DB, LoLass, UED kS
B2ET2 VIP MERFECERRECZBLTA VR
) YIRHEIRBIC W 2B EBIIFT IOV TI
HEeME IR s TwRY., FZTERFETIE, &
MY AY AMRTFEBRBOERETFLTHD, Ea
ML YDA A v IERZREZH LR ML 7L
V' b & (streptozotocin, STZ) #RE> v b, B &
Ue M EEREEBE TV THY, BEAHBEX YD1
YAY CRHRENRREIZ H B Zucker BT v b D,
ODEBRBWET VI TRHEBRZEH ., S
BE7Va—2FEA 2D v EBEB LT VIP @
BEEMEILL. E7:, VIP &4 v AV oMb
B, BIXVVIP, 1>V, YVRMRAZF>, 70
ATVOBRNEEREIZ LT HRE ML 7.

NRE L UHE

1. XBREY

1. STZ BR%Z v b

HE 200~250g D7 4 A5 —RIBEHES v - 2, —H
R Y, (K8 lkg 70 STZ (Fixt, KIR)
15mg, 30mg, 45mg, 60mg D& X P RERENR S L T1F
U7, STZ 13 0.1M 7 = > BS4EMEHE (pH 4.5) 1w
LI, rb @A LL. SEEE L TSR
DHERELLFELR G, 2205 3 BR%IC
KENCHM L 7. #EEE% group-l, STZ (15meg/kg)
B% group-2, STZ (30mg/kg) B % group-3, STZ
(45mg/ kg) Bt % group-4, STZ (60mg/ kg) Bt %
group-5 & L7-.

2. Zucker fE# T w b

£ 10~12 38, {KE 390~490g & Zucker §o i
(fa/fa) P> v b 2 H, FEEHE L L CREBO
K& 250~300g @ Zucker JEfmiE (Fa/~)HEHEZ v b
AW

II. o0y

L. BeEedh (VIP 8L 0V < b R ¥ 7 L HIER)

7 v MEIFKE IR T 12~ 4Bk Atk SERR
BrT CHWEE LM (f%E, > 2 Y >, VIP #IERH)
B, R CEEMBLRS A 74 ATEELL. M
BIFERE, 5~10E80 0. 1M BeRE 202 kS
FTLOSFMBE S AL, KEEBE M BRBES
L.OM FRBR BB L Db REYF A4 XLz, BhE
YA—btE, 4°C, 3000E@ETIOARIELL, LiER
SEELT . BRECED LM BB MABUREY
TA R, BLABEL::. LEEEDOLELEbYET
BRAEREME L —A0°CTRIEL, VIP LV < N R 9 7 ]
ETVA A4 LT vE4 (radioimmunoassay, RIA)
Mg Lz, WECEL TR, BiEx0.0IMoD Y »
FRARTETH (phosphate buffer sulution, PBS) (pH7.4)
BB 72

2. By —LHH (A RV VBL SV T
> HITE )

EefRHtl & ERICE 2 R, BER, HBE 1g b
720 Sml OBxY /- LBEE 99.5% 5 2 —n
750ml, 36% BiEEE 15ml, Ak 250ml) £40%, &
EVFAALNz. BREY A — M A CTL2ERARE
&, 4°C, 3000[E#= T305MEL L LEE FBEL /2.
BRECNEOBIY ) - VRAEEMAB O € Y5
A AL 4°ClEFMRFRELCIBL:. EEs%0L
ErEbY, ZhiZ25%7>E=74K%M%z pH 7.5
WEHEE L 2B F 4°C, 3000[E18: TL0 R O 4T Bl L
7o, LEEEEGRL -ACCTRELL VA Y LY
VAT E RIA BffkE L.

. RIA

1. VIP %# RIA %

HEFRE L TIZER 75 VIP (<7 F PR,
), fimBIc KR T VIP [ R512 (B
FUBEE168,0006%), HEHERFIZ(12 PI.VIP (KIET v &
AW, #E) A2 RIA Rt 0iTo 7. 1HiH
FIRAIZ 1 0.5% bovine serum albumin (BSA)
(Sigma, Chemical Co., St. Louis, US.A.), 0.025M
ethylenediaminetetraacetic acid (EDTA) (FI3¢) # &
£ 0.01M PBS #H\:7z. Bound/Free (B/F) 538!t
W%ARY ZFL >7)a—na2f02 2 HikiE™ 12k
UESRCPAN

2. VAT RIA %

BTSN AT BEHRE L, Y7 vh oy
% OAL123 (B AR 124, 000£8) (KIR7 v £ 4
TR CEEPIE "I-S0hay (KET7 Y2 A8
%) #Fwv % RIA R T{T\», B/F S8t 2 ik
EPIZE DT 7.
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3. YwhrAFF>r RIA R

SRV P AZF o 2EEGE, *LN%-tyrosyla-
ted-V® bR F o REERFEL, IV T LAY F
> Mg OAL202 (RARFRILEL0,0006H) (RET v &
£ FFERAR) % v % RIA RTTV, B/F 383 7 F R
NSy —REEPICE DTN

4. 4vAY >~ RIA %

AvAY) P4+ Ry bt (Tokyo) D14 > A Y
YU 7Exy bEBAVE RIARICEVEEL, B/F &
B E— XD L D{To7 . EEMBOERICR
5w b4 v A Y >~ (Novo Research Institute,
Copenhagen, Denmark) #{#EM L 7z.

V. BiS v b ERER

£59 bbb, BAKEHBRE THIRMERL
#, ~y b ESY —) 50mg/kg BEAKESIZLD
FE®: L 72 . Grodsky ™D FECHUTHEMEEL,
BES v MEEREA SR L. EEELEIRITC
OEBEEERICEEL . BRI 95% 0-5%
CO, CRIfIL 7z 4 %7 # A + 7 > 70 (Pharmacia Fine
Chemical, Uppsala, Sweden), 0.2 % BSA, 90mg/
100ml 7' 2 — 2 &% Krebs Ringer Bicarbonate
(KRB) @@ (pH 7.4) 2B\, WRE37TCICR -
7. BREBIRO A = 2—Vv & 0 2ml/min. OFETHE
L. MIRAD =2V —v 2> &0 RHUER
Wiz, 248 1000KIU 7 7o F= > 28&ML 72 X
PV EIRERRL, —40°CTHIER E TREREFL
Al

V., BhEBRICETS VIP LU0 —-208%

5i&

VIP i 1M EFfg i iRk, 0.2%BSA 2 &L 4EHR
BATHERLENET2BECRRBLL. Sra—2
BAEEAEAKICLY BN E T 2 BECHER L. VIP
BIUNVI—2BEREAELI VA>T 2—Ya VK
v 7T 0.1ml/min. ORETHE L. ARV XD
ERHBHESEELRE, FRE VLR EED. &
WHRHERERIDHR LD VIP BREZBHL, 20970%
£ b 300mg/100ml 7 0 32— R % VIP  FEE I fl% &
D2ARIEALY. ok, VIP 3EEBEHCIAIE X
D 0.2%BSA 2 EUAEBERKDOAERELL.

V1. ¥t

42 Rz oL T, 300mg/100ml @ 7L
I— AR 0202 K& B E (Total
Insulin) & L7, £7:, TOMEKED S, 90mg/
100ml 70— XA BEBEETOERKEE GiHEE
ERBAa D & BMO10SEOKHE) D 2E2 B U8
DFAVAY HRHIEINE (A-insulin) & LT, &

K

MTHERN Lz, 58, BonRERTRTEY
EriEgEETh b L. HIFEOOAE I,
Student @ t BEX A\, S BRMOBREL L - T
EELL:.
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1. Sv FEBEERRCHST S 300mg/100ml &
Na— RS R CRHICE L FT VIP
NEHSHR (K1)

200~250g DEEE 7 4 AY —FRHEET v b 2RVE
R (1079M, 10-°M, 10-°M, 10-M) &> VIP & AR#4
1043# 42 300mg/100ml 27 21— A %205 R EA
L. 10 (A) i, VIPIOOM #E50D4 > 2
CHREERRER 2 RET L RERERT . VIPIOM %
ERiaig109 M0 VIP BEEESRICE W TE LY
DA >RV rIHRHEREMHED shiz. 20 VIP B
BEREOA > RAY YEREREE 100°M, 10°M 0
VIP 58z 3R ont, 100 MESRCEEDS
n, REES 100°M k 100M B 5B TCRIZERST
H-7. VIP10M & 300mg/100ml @ 7' 2 —R[F
B SRR 1, 300mg/100ml 27 )L 3 — R BRG] B
D2FEEDA >R YRERBCHLUERICEELD
BRIGO 2 EEORERE»HRBD 5hiz.

1 O TFEE (B) I& 300mg/100ml 7' )L a2 — A HI#20
AEOREBEY VIP SBECBL TR LLER
BRT. 4 VAV CHEHREE VIP 3ERERO 3.03
+0.28mU izxtL VIP10-“M %58 Tk 4.55+0.72
mU, VIP10™M # 58 ik 7.83+1.05mU, VIP
10-"M #5873 11.63+£0.25mU » FE&HFEEICE
HFL, VIPIOOM #5813 9.65£1.02mU &
VIP10-M #53ct UETHEEZR L. BUEORK
Brb, VIPI0OM BESRARKEBELEL5N,
MFOERZIE 10-°M @BED VIP 2ERL:.

II. STZ $ER&E T v b Z& 1 5H%ET

1. STZ B58 cs\J A1, mdA>A) >,
VIP & (&1)

STZ (15, 30mg/kg) BETIXIMpE, 1 A Y B
BERE (STZ (Omg/kg) Bf) L BEZERRE L o120,
STZ (45, 60mg/kg) BTid STZ B 5 gy
EEHREEICME IR L F L (groupl, 130£5;
group-4, 20621 ; group-5, 408+ 13mg/100ml), 1~
2V EIRET L7 (group-1, 49.4+4.7; group-4,
922.9:4.2 ; group-5, 10.1+0.6x U/ml). VIP {HIZ?
Wi STZ REEERMICB VL T—EOEAERY
T, NBRHLLAREERRO k0.

2. STZ#RERC BT 2 BEEMAA ¥ RY ¥, TV
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pady, VIENRIF L, VIP EFEEORN (F£2) 0.10; group-4, 1.27+0.26; group-5, 0.42+0.04
STZ (15mg/kg) BETIEBHHBAN A > 2V >, 7 mU/mg ER). —F, Ve rz2sFr 856813
ATy, VIRINRSFUEERBIINBRELESRRAY STZ (45, 60mg/kg) BETHREIML, A4 T &6 8T
poie. BHBNA >RY vE&EEIZ, STZ (30, 45, STZ (60mg/kg) BTHEMEERL 2. VIP §5 812
60mg/kg) BT STZ KE5EBOBIMIZFVEEEKE STZ (45, 60mg/kg) BECHMEIBEIZH LIEFER 2 RL
BT L7z (group-l, 2.64%£0.07; group-3, 2.36% RNEEEEAD oL o (groupl, 11.9+2.1;
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Fig.1. Effect of VIP on glucose-induced insulin release from the isolated
perfused rat pancreas. (A)Q:-- O, the group with 10-*M VIP; @—@®, the
group without VIP. (B) total insulin was determined by integrating the areas
of insulin release during 300mg/100ml glucose infusion. Results are presented
as mean+tSEM (n=4~8). *p<0.05; **p<0.001 vs the group without VIP,
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Tablel. Plasma levels of glucose, insulin and VIP in rats treated with
various doses of STZ

Cro STZ Glucose Insulin VIP
rou

P | (mg/ke) | (mg/100mD) (1 U/ml) (pg/ml)

1 0 1305 49.4+4.7 66.5+12.9
2 15 13343 45.9%7.5 77.8+8.8
3 30 147+7 40.8+£5.0 73.615.8
4 45 206+21** 22.9:+4.2%* 68.9+4.5
5 60 408£13** 10.1£0.6** 72.3%£12.9

Values are expressed in mean & SEM (n=4~6).
**p<0.001 vs group-1 value

Table 2. VIP, insulin, glucagon and somatostatin-like immunoreactivities in the
pancratic extracts of rats treated with various doses of STZ

Group STZ VIP Insulin Glucagon Somatostatin
(mg/kg) | (ng/g wet wt) | (mU/mg wet wt) | (#g/g wet wt) | (ng/g wet wt)

1 0 11.9+2.1 2.64+0.07 2.86%0.18 27.7£2.2

2 15 10.3%1.6 2.70+0.30 2.72£0.16 29.5+4.9

3 30 11.1£1.2 2.36+0.10* 2.97+0.41 32.94+3.7

4 45 8.8x0.9 1.27+0.26** 4.02%£1.23 39.0+4.7*
5 60 8.3%0.8 0.4240.04** 4.93+0.60* 64.0k4.6%*

Insulin («U/ml)

Values are expressed in mean &= SEM (n=4~6).
*p<0.05, ¥**p<0.001 vs group-1 value

150'}

[Glucose 90mg / 100ml [ 300mg / 100mI [o0mg/100mi|

100

50

10 20 30 40 50 60
Time (min )

Fig.2. Changes of 300mg/100ml glucose-induced insulin release from the isolated
perfused rat pancreas treated with various doses of STZ (@—@®, 0;

OO, 155

A—0, 30; B—M, 45 and [0 [J, 60mg/kg). Results are

presented as mean+SEM (n=5~8).
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group-4, 8.8+0.9; group-5, 8.3+0.8ng/g WEH).

3. BEBEZLVI—AFEEEO A A Y Y REIER
FTANL IV by ORE ([E2, 4)

STZ (15mg/kg) BETix, 300mg/100ml 2L a2 — R
Higuc & D xR (STZ(0mg/kg) Bf) & [EEERD 2 FB%
04 A YRERIGHEDS 5h, 300mg/100ml 7
Va—AREHORERETYH 3.45+0.30mU & R
#03.03+0.28mU EHEER R& Lo, STZ
(30mg/kg) BT 2HHED A > 2 ) Y RHERIEHED
sz, 188, 2HEFEHBECHLERGTHD,
BEHEETH1.13+0.68mU & HBRICHLEEICE
FLTWw?. STZ 45, 60mg/kg) BETIE, 1 > AV >
BERGRIEEAERD SN G o 1.

2) STZHRFI v "B I2BEBES Vo —X
HEEED A4 A Y Y RIZT VIP OREEsIRE

i, AYARY VY —>ORE (1 (A),
3)

[(WHE# (STZ (Omg/kg) B) XB 1 (A) ZR7T.]

STZ (15mg/kg) B (K3 (A) Tid, VIP #5.iz k
% 300mg/100ml 7L a0 — AKIBEEED 1 > R Y U
BWHRERE, B1 (A) CRTABEEE 1M, 2 %
ftLzd»-oi:. STZ (30mg/kg) B (K3 (B) ik,
SEFEPL STZ (15mg/kg) BRI, VIP #512 &0
300mg/100ml 7"V 2 — R BIHH(EAE D 2 FBME D Y

L2 483

Ritix 186, 2 Mt Fh o BEICEARLE. Ly
L, >tHEEO VIP 5T 300mg/100ml 7 4 2 — R
WEED A > A ) YRG5 & 148, 2484t
ETFLTwk. STZ (45/kg) B (K3 (C) T,
300mg/100ml 7'V o — R BIRHIEES Iz 1358 &4 > A
VrBBIERED sk, VIPBESZ L VER
GRS 2 Y VEHBED S, £, 90mg/
100ml 72— RFEET VIP SEMfEes €K IS %
25 1 BEORBERIEHNED Shizh, <L VIP &
T 300mg/100ml 27 2 — RFBGZ L 2 2 4BHED 4
YA YRHEEREEIED s b oT. STZ
(60mg/kg) B (3 (D)) Tix, 300mg/100ml 7 1
I — A EIMREEE S L O VIP ZE T 300mg/100ml 7
NI —AREEFCTETY, BEALEALAYRY VR
HEIGIEZED s ko,

AR VIRHBEORS (K4)

VIP10~*M #% 5T 300mg/100ml Z v 3 — R #l 820
DA RY CRHBE I BEED 11.63+0.25
mU st L, STZ (15mg/kg) BT 11.98+0.43
mU &%&1b% <, STZ (30mg/kg) BETIE8.58+0.70
mU CECHBLERICETLILLE., —7F,
300mg/100ml 'L 3 — A BEHFIBEMEED A > A Y K
Hizxtd 2 VIP ORISR 2 RHEBEORMNE T A
5k, XEERE3.8M%, STZ (15mg/kg) #3.5(%, STZ

i .

|~ VIP 10*M or Saline (A) 1504 (
VIP 10-*M or Saline ] C )
4004 [ Glucose 90mg / 100mT | 300mg 7 100m! S0me/1 00mI |
Glucose 90mg / 100m| 300mg / 100mi 90mg/100ml
3 7. K | ]
g Aedzd =
Z 3007 AN § £ 100
E [ 4 \ oo wviPi0*M S 0---0 VIP 10°*M
g 'I 1 e—e Saline 3 l e-—e Saline
‘ 1 £ Y
< 200 l ; \ £ IS
@ H £ /
: M } “ [ tesay 511
100 PN ‘\}\ \ ! 555837 S
A / S 60‘5' "5\5
OB T -
NIETEECEES. 3 . . 1 . B S RS NP T o O
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| Glucose aomg 7 100mi | 300mg / 1oomr |somgricomi]
T 300 =
E
g i & oo vip10*M § 100 0---0 VIP 10"*M
3 IAN LLL_&L} N e—e Saline 3 e—e Saline
£ 200 XY ¥ <
i 4 / \ £
£ EA 1, % & s
100 [ S84 .
j’ \ h]
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Time (min ) Time (min )

Fig.3. Effect of 10-°M VIP on glucose-induced insulin release from the isolated perfused rat
pancreas treated with various doses of STZ; A, 15mg/kg; B, 45mg/kg; C, 30mg/kg and D, 60mg/

kg. O
as mean+SEM (n=5~8).

O, the group with 10-°M VIP; @——@, the group without VIP. Results are presented
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Fig. 4.
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Integrated response to 10~*M VIP of insulin release during 300mg/100ml

glucose infusion from the isolated perfused rat pancreas treated with various

doses of STZ (0, 15, 45, 30 and 60mg/kg).

Total insulin was determined by

integrating the areas of insulin release during 300mg/100ml glucose infusion.
Results are presented as mean+SEM (n=5~8).
<, p<0.001 vs control rat (STZ Omg/kg) with 10-*M VIP,

&, p<0.01; ¢, p<0.001 vs control rat without 10-*M VIP.

*, p<0.001; NS, not significant.

Table 3. Plasma levels of glucose, insulin and VIP in Zucker rats

Glucose Insulin VIP
(mg/100ml) (#U/ml) (pg/ml)
Lean 1218 35.0£5.8 63.3£26.0
Obese 134+11 116.1+30.4* 84.84+30.3

Values are expressed in mean & SEM (n=4).
* p<0.05 vs lean value

Table 4. VIP, insulin, glucagon and somatostatin-like immunoreactivities in the
pancreatic extracts of Zucker rats

VIP
(ng/g wet wt)

Insulin
(mU/mg wet wt)

Glucagon
(ug/g wet wt)

Somatostatin
(ng/g wet wt)

10.6+1.2
9.1+£3.2

Lean
Obese

2.62+0.27
4.64%0.64*

2.66%0.55
2.73%£0.30

32.3£5.7
65.5+12.5*

Values are expressed in mean + SEM (n=4).
* p<0.05 vs lean value
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(30mg/kg) HT 6L TNV EETH Y, Bz STZ
(30mg/kg) BBV TEHTH 7. STZ (45mg/
kg) BT 7L 2 — ABEBBEEGICIE A > 2 ) SR
RiEHEEALERD SN T VIP EFTTO aHHEK
EHRD SN2, BHBREIL1.1540.03mU & g
Bichkm L TEHIETL Tz, STZ (60mg/kg)
BT VIP 8512 TH 70 0 — 2 B RS F A
YAV YBERIGRIZEA LR D sz vo 72,

M. Zucker JEHS < M &) 38K

1. Zucker 7 v MBI AIMEE, mps > 2>,
VIP f& (% 3)

MEERFHREICEE2RDT, 1> R Y S (EITdERE
B35.045.8, U/ml 12 UIRISEE 116.1+30.4
pU/ml EEHBHCBOTHERCEEERL:. Mk
VIP B3 FRAER#E 63.3+£26. 0pg/ml o5t L ARy gt
84.8+30.3pg/ml LEMBECHEREERL L0E
BEERZD o0,

2. Zucker 7 v MIBUARAEBAA > XY >,
IrhTy, VIR F, VIP 8HEOR (&
4)

AYR) Y EFRIFME L ~OLERE, IREET.64
10.64mU/mg BER & JEAEHEE 2.6240.27mU/ mg
BEBECH LERCEMEERLE. &72, AV =
MRS FrEEROEHMBETRIEEBE I LS
BEERLL. 202> BLIU VIP 8 8IZoL
TRAHETELRD L o7z,

3. Zucker [EM T v t OBBMERRIC BT 28
&

YR R TR 485

1) Zucker B S v MZBI 5 20 a2 — A R8s
B4R VERHEE (R5, 7)

90mg/100ml 7'V 20— 2 % S EBERIED 1 2
U BERER I, JEAEEE .84+ 1.20 4 U/ml 42 5t
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presented as mean+SEM (n=5).
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Fig. 6. Effect of 100*M VIP on glucose-induced insulin release from the isolated
perfused pancreas of Zucker obese and lean rats. Q- O, the group with
10-°M VIP; @—@, the group without VIP.

Results are presented as mean+SEM (n=5).
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Fig.7. Integrated response to 10°°M VIP of insulin release from isolated
perfused pancreas of Zucker obese and lean rats. Total insulin was determined
by integrating the areas of insulin release during 300mg/ 100ml glucose
infusion. A-insulin was determined by subtracting double the amount of insulin
release during 90mg/100ml glucose infusion (0~10min) from the amount of
insulin release during 300mg/100ml glucose infusion (20~40min). Results are
presented as mean+SEM (n=5). * p<0.05; **, p<0.01; NS, not significant
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Effect of Vasoactive Intestinal Polypeptide (VIP) on the Glucose-Induced Insulin Release
from Isolated Perfused Pancreas in Streptozotocin-diabetic rats and Zucker obese rats
Takaharu Masunaga, Department of Internal Medicine (I ), School of Medicine, Kanazawa
University, Kanazawa 920—J. Juzen Med Soc., 100, 478 —494 (1991)
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Abstract

Vasoactive intestinal polypeptide (VIP) has been known to be a neuropeptide which is present in
the islets of mammalian animals and capable of stimulating insulin release. In the present study the
author attempted to examine first the insulin release induced by a high concentration (300 mg/100
ml) of glucose and then the effect of VIP on glucose-induced insulin release from the isolated per-
fused pancreas, in streptozotocin (STZ)-diabetic rats and Zucker obese rats. Male wistar rats were
treated with a graded dose of STZ (group-1, 0; -2, 15; -3, 30; -4, 45; -5, 60 mg/kg). The degree of
insulin release from the isolated perfused pancreas was the same level in group-2 (STZ 15 mg/kg)
and group-1 (control). In the absense of VIP, insulin response to a high concentration of glucose
decreased in group-3 (STZ 30 mg/kg). VIP enhanced the glucose-induced insulin release. The effect
of VIP was more significant in group-3 than in group-1. In group-4 (STZ 45 mg/kg), insulin
Tesponse to a high concentration of glucose was eradicated, but the response to glucose was definitely
observed when VIP was present, though it was decreased compared to that in group-1. In group-5



494 B pid

(STZ 60 mg/kg), insulin did not respond at all to glucose with or without VIP. Insulin response to
glucose at either low (90 mg/100 ml) or high concentration (300 mg/100 ml) increased in Zucker
obese rat. 4 -insulin, which was determined by subtracting the amount of insulin released during 90
mg/100 ml glucose infusion from the amount of insulin released during 300 mg/100 ml glucose infu-
sion, decreased in Zucker obese rat. An enhanced effect of VIP on glucose-induced insulin release
was present in Zucker obese as well as lean rats. The increment of total insulin which was induced
by VIP during 300 mg/100 ml glucose infusion was the same degree in obese and lean rats. The
increment of 4 -insulin by VIP stimulation was more enhanced in obese rats than in lean rats. These
results indicate that, in both mild diabetic rats (group-3 and -4) and Zucker obese rats, VIP-stimulated
insulin release is well preserved when the insulin response to high concentration glucose is decreased.




