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KGOS B0z, DM £ : GDR, PDE {Eidticay br— L b HEEF RO Ao,
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Y VIRER b A ISR OSEMHT T, M EE R E I
Rk 5R7TROEEEATS L, ZOT FUBEEA
& (mg/kg/min) 2% in vivo BT B4 2 Y VR
HETTHERLEZ LI DD THS. TOEAREE
FORBER EHR) o FUBENRERT. *
e, B-H) -7 FUMEZRIFEATZZ Li2X ) ATl
TOT FUREEABRYMBZ LB TEEY,

—7J5, in vitro ZBIT B4 R Y VEFHEOFE L L
TEBEE, A VRV BV 77 — A LB oREE
PEHEHIN TS, ZOFRR L - very —EERFE
fli3 235D —> & LT insulin-sensitive phosphodies-
terase {E#E5® (LAF PDE &) B3dbiFohd. 4 v
Ry E VB E —ICHEEEM 522D second messen-
ger ML, BERIRLDOEREA T low Km cyclic AMP
PDE #Zi&# k42, PDE 12XV cyclic AMP 2§
FL, hormone sensitive lipase DOiEMH:# T2 2 &
{z& Y antilipolytic action #/~x¥ . Z® PDE {EM{kL
R, ARV K VESHICEHES D ELY,
A VAV AR D cascade T L EIHIOBRBEICAIE
LTRY, K2 b ver2—EEDSLTHLEOBR
REOMITICERTH 5. ¥ 5%, Zo PDE HEHLR
PRAVCTTTIR, APV RSV UBERKBT v RO
KK =729 BT v MOIZonTA R Y AR
HEERIL, BURICEZOREBERBET5Z 2L
LT&7,

FvaanFad FEGICIZMEERERBL U v
2 Y ARFHERIEL AT w38, FolEIcowT
BEREFESFLhoTWiE, FaaanrsFa s FOBE
X, FOFEERENSYE, FEEROENR 2B &
FEWZ L E—RICED LN T VB, E0XdmAd
AR L o TA VR Y AERICHEHLT 5 02, Ty
HESHh TRV ORBIRTH S, _

ez, FvmanFas FEEREOAL VRY VD

Lt 7 H —~DREARRIC OV, S OBER S 2,

FORERX, FaaanFas RofEE - B - 3t
RL AL in vivo B in vitro OEVEIC L o
TEESETHY, vie7y —HBABROREFPEERS
NTOB20, Foft, TOV 72 —fEA%ORE M
KB L@ glucose transporter 23R +5 2 LItk » T
BlEz &ha LV IBE®R LS. —F, &IE Stoj-
anovska BIE T XY AV UEE 7y MR B KRN
b, A4 A Y ARGEERIERO A 2 Y AR OR

DTk, ek s —BikoEEEEmicEs L

VO REPEREL TS, .
—%, Weir 638ELZHERAFLAN S Vv

M F W

PR T v 202 E LYy NIDDM €540 T b
12 EZxbh T3, EHE2HHIDEOR MLZ b
VU EBEBRARET A LICEVET VAN VR
B0 BHOBAHEAENRZ Y, A% 6 HE KR
FERHBLTL 3. ZOEFL« 5y hOT FUlEicH
THALVAY UHWITERCEESATYBER, 74X
=T s RIGEREZR Ty 5. 205 e o NI-
DDM O LA LTV 5. ZDEF L v MT

BIFB A2 Y VREEICO VT ORI, B

TIEAMEEZE NS W OIRED L, FRics Tl
BREEMNTLEL T 5 v 5 &R 5 0 FHEE—E
LTz,

SEOWED BN, DI ra—r- 2507k
PDE &M LR % FH\vT in vivo, in vitro OWEE”™H
FhaapFas P57y P RBIC NIDDM €57V
Ty MEBITFEAL RV VR ERET A LT
%

II. MREFVFE

ERTT_C 120 o HERE, FRTIR»HERL
o EBADOT y VI BEAZZ AV —BREHE &
M) »OEAL, £TD Ty MIALRATICEER
WEER LUK E HHICERSETHE L.

O vaanFas FET v b

H187 ~ 9K D Sprague-Dawley (LLF SD) R
Ty MTT XY A% 400pg/kg/day RTESHL, 7
P29V 1 BRERE (T Dex 1 #), Fx¥% 2
F v 2 BEERE (LT Dex 2 #) 2{Ek L. L
BEOT7y beaybe— L UTHERALE, T332
PV BB ERFR 6 FICfT o7,

@ONIDDM E5n+ 5y b Weir HOHEEOCHET
A% 2BH® SD %#S5 v M, pH 4.5, 0.1M 7 =
VRIS EIRICVEM LIC A P L7 b Y R vy 65mg/kg %
FEREPNIER LIERR LiZe = 4 b v — VB R R ORRETR
DOHER LIz, 7~ 9l ic JEEA 7 R oEamRR
(2g) ZITVS05%OMEEEA350mg/dl LLEDT v b
EEFN Ty PELTHERALX,

@S na—z-r 507

Fra—=z - 75 7IE Leturque B)EEESICHE
CTiTolze RUMNAE X —AFET  (5mg/100g
[ElENES) ©F v s OKERE) - BiARICH F—F LR
ALz, BRI oML, #RA» 6L 2V T
Fok- (32HI-7 FUMaimEA L. FiRIZ36~
37°C ICHEREL, MERADHEL BT 5 KRG IBRE HE
fTL7ze Ry P AN X — VEEER X ORI R I —




BTN Ty MBI BA R Y VEFEOTISE 69

W EE S LA S5 700, ERITMERGH#3045
PILERE LI ES B RBICR S DER o TR L
2o 200p] ORRMEFTY, EMERFOMBEBEL 2V v
BEZHEL .

A4 AV v (porcine monocompornent actrapid in-
sulin, Novo, Denmark) (X1%® 471473
(Sigma, St. Louis, MO, USA) % 2%90.9% DI A
HWARIZEER L 20p]/min OBEE CHEAL, MEEE %2 HER
REBILZ 50T 25X IRT FUEREKE (6~20%) ©
BEAREHASI L. 4 VR Y UBXUT F o MEsE:
ARV (BF, BHR) »HEALK. £ 2 ) VEA
&2 low dose insulin infusion (5 mU/kg/min) 3 X
X high dose insulin infusion (40mU/kg/min) o 2 5
oW T TN —R - 25 FRERT Lz, 5@
20pl RILL, 3 CIMERLEFIC XV msELBEL , Mk
fEERE L7 (Beckman glucose analyser 2, USA),

EERIIIIR0TH Y, £ 2R Y LEABIARKI60
STTFUBEREARRZ—E Lo, BEBEDIOSFE DT
FoE ABDFHEE glucose disposal rate (GDR)
Lz, 7 FuBRRRMEEIERETs D, B
72 % MFEMER T oL E T2 B0IEE L LT metabolic
clearance rate of glucose (MCR) Zf#H L7, MCR
i* GDR % fffETHEI2 Z Lick DRz, B D105
iz 5 54312200 FoRIML, Bk T 2 I RuED
specific activity & EHFIRE (steady state) DA 2 Y
VIBERHE L, Bl X 3 KEERDE T2,
Bl cREOABEREKEZEA LK,

@FFuz 11T 5 7 R v

ERRBS IO 5 7 BoFO 7 FusEAR, (8-
sH) 7 F ¥ (New England Nuclear Corp. Boston,
MA, USA) oFEfE A X D EHB LY, KON 4 pCi
% priming dose & LCTEEL, *D%#%0.2¢Ci/min T
Frotsit Lico 7 F o0 specific activity (X, Zphne
BEV7 7 7Redbic60a TR EIRB L n 272, 2
DORETR T FUEOHERER (rate of glucose appea-
rance) LVHZE (rate of glucose disappearance) (3%
L<k%. ZOfEd (BH] 7 FUDEAE (dpm/
min) 2EEIRE DT K70 specific activity . (dpm/
mg) TEZZ LICXVAMTE 5. HlFOFOTF
VEEEEAY, T 07 RUBEHBERIZE L,

Fha—R 7 UTROFOT RYFEEAL, TR
?%tﬁﬁ’?’ﬁﬁ*%GDR (| IR R (G R 2 1

®F FukED speci‘ﬁcv activity BLUAL 22V D
WESE - S u
T FUED specific activity XMk %, Ba (OH)e-

ZnSO: TERREAH, T <ICEEL, LiEZ, glucose
oxidase HBIZL D 7 FUPFREOWEIZERL, Eh o
aliquot 1370°C THPUKEERFES®, HBELLEESR
0.2ml DOKIZEMAEL, 10ml @ ACS 11 (Amersham,
UK) ZAviEkRy vFLv—vay s vy oz —CHlE
L7

ARV VIR OMIKE, 4°C @k LinEr —
20°C THRHERFELZ. 4 2 V) »ORIERX, Phadebes
Insulin Test (Pharmacia Diagnotios AB, Uppsala,
Sweden) #HVEIVFA LTy eI XVFEL
o

®1 2V VM PDE ORE

7 v bORENMRIZ 2 T 7 — EEE Vv CRIEAR
it BB L 72 JRISMERIZE BIC 2 %F7 173
V% te Krebs-Henseleit-Hepes buffer, pH 7.4 (KR-
HA buffer) F ¢, £ 2V Vb 3\i&, KRHA buffer
DHT, 37°C KT vFaX— L, L rFa
NR=3 3 R0 ET 270 4 VR Y L1053 V%
aR—¥ g Lictk, PEIGHNE 20.25M sucrose 10mM
Tesbuffer (pH 7.0) T 2 [EIEi L 72, Dounce tissue
grinder (Type B) THES F 4 X, 4000X g T1053fH]
EIEL, FiEZ&51230000Xg T0SME@ELTES
h7z_vy h& Kono 5 0EEDCiE->THI Z v/
LASE L L, ZOLED PDE {EM&HE L. PDE
TEEOHIEX Kono L OFEICL VIiToTc. Thbb
Vo7 NE0.1uM @ cyclic *H AMP (RCC, Amer-
sham, UK) & & $1230°C G544 vFa— L,
AT7 SH-AMP %#E%0 5-nucleotidase 12T *H
adenosine 129, =i AGl-x2 (Bio-Rad, Rich-
mond, CA, USA) Ol Fr7u< /774 —ICT
SR, WY v F V=V a Vh Y v E — IS TREHEE R
WL TR, BAOWERBRIFLFE T VT
YL LT Lowry HDFEORZ LV ToTn, N
DIBRIIA VA ) ASBOWE |
TEHERIHRELICR T 5 BRI A = U VR, W
ML (B0 -f22Yy (New England Nug:le’ar
Corp, Boston, MA, USA) % & D OIEEHA ‘/
2V edkic KRHA buffer 1G, 24°C, 1F[EIE L
5%, Gammeltoft and Gliemann®” DFHIEIZHEL T,
U8 —f VR ) LA R SMIE L. TabD, 1
B V% an—y o L8, BHMEEEL2F 40
2200pl B LY, 7HAEY ) Y AEL0p ARz A
7mFa—7iCBL, EBHIC1000rpm, 30FEIL Lz,
PO A NVBTYA 7 v Fa—T2HWIL, HEED
HEEEE B o~ oy =T TEHBIL . 20k, B
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F 1. Fra—x«r3v7EEBT3avie—E, FXxF 23 v BEHOBY

Insulin N BW FPG BPI SSPI
Infusion (8) (mg/dl) (zU/ml) (¢U/ml)
Low 7 194+4.3 129+9.1 36+5.9 18718
Control .
High 6 213+8.4 152+9.4 50*=11 2101+279
Low 6 20010 152£5.8 45+6.6 150413
Dex. 1 day ]
High 5 204+10 146+7.9 61+10 14984116
Low 5 210+5.5 169+£9.9* 71+18 232+16
Dex. 2 days .
High 6 187+3.7* 185+10* 7311 2025+ 228

Values are means+=SEM. * p<0.05 vs Control

BW : k&, FPG: ZHrfifFE, BPI: £ 2V U, SSPI: 7 5 Vv 7BOA VR v
&, Dex. 1day: ¥ 2% v 1 5, Dex. 2 days: ¥ % 2% 2 ARER

FE ¢ 29 2 AL O high dose B 0 KE 2

ROEESAFRECEMELZRLE,

RlOIEEH A 2V v (28uM) FHEFTTO (1B1) -4
VRY REREIERRNA LR VA @A 4~
20%) ¢ LT#ELBIWk, %k, TCA HETRELL
(1] -1 >R Y L D4SEIT, 24°C 1EMTS5%LLTT
Holc,

®fEFHERIRRET

HRIZ meanstSE TRLUZ. MEHFHAEZEZDORE
{2 unpaired Student’s t test % i\ 7z,

HI. # R

OFvaanpFas FEET » b

R, Frva—zx-r 707852 be—
NEE, Dex 1 B, Dex 2 BHOXEMBEF — % &1, BE
%, Dex 2 B high dose insulin (40mU/kg/min)
THEBEICEELZ R Lic (p<0.05). ZHEIMEE (FPG)
i, Dex 2 ##® low dose insulin (5 mU/kg/min),
high dose insulin EbICEFERBEZ2 T L2 (<
0.05). basal plasma insulin (BPI) i, &I AH»
=72, Dex #512XY EFAT2HMABHR LN, ste
ady state plasma insulin (SSPI) %, low dose insulin
TIEI150~ 200U/ml, high dose insulin T3 {11500~
20004U/ml & 3HMICHEEZRBO L o7, K11
GDR O#ERE R T. LBED low dose X, 2y b w
—E£20.2+1.6mg/kg/min 2L, Dex 1 #£10.5%
0.9, Dex 2 F11.5+0.62FhiFRICKEEZRL
7z (p<0.01). —JF, TE¢® high dose B, = b
v — LE£34.0£3.3mg/kg/min, Dex 1 #£30.4+2.1&
#EM7r <, Dex 2 HDH23.512.6 L AHICEMEERL
7z (p<0.05), 21z MCR 0#sE%7~3+. GDR &
FEiz LB low dose R, ==y bw—n@l15.7+

ZITIEfE %, low dose, high dose B D Z2fF
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Control Dex.1day Dex.2days

B  High Dose Insulin Infusion (40mU/kg/min)
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(mg/kg/min)
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Glucose Disposal Rate
S

Control Dex.1day Dex.2days
M1 Zrva—x«r5 07 HBeBl%arybre—
VB, TRy Ay vl BERER, Fxy 2
W+ v 2 BRE#E » glucose disposal rate
* p<0.05 vs Control
** p<0.01 vs Control
1.2ml/kg/min 2L, Dex 1 #7.0+0.6, Dex 2 &
7.020.6 2V FRLFEICKELZRLE (<0.01),
TEB® high dose BRi%, =2 b w—nE22.3+1.4
ml/kg/min, Dex 1 #£20.6+0.72303/ <, Dex 2
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A Low Dose Insulin Infusion (5mU/kg/min)
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Control Dex.1day Dex.2days
B High Dose Insulin Infusion (40mU/kg/min)
© - 30p
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Control ‘Dex.1day Dex.2days

B2 sva—zr5 BB 5arbe
— VB, FTx¥ A3V RRERE, iy
AV 2 A E# D metabolic clearance
rate

** p<0.01 vs Control

FOR12.8+1.3LFRICKEEZ R L (9<0.01). F
B3I T FUEEALRT .. A& IEFEREORES
2, B s va—z - 75 T ROBEEE R T F
TR OEEAT, FEV AV UEREICX VEE L
SHRER/ Bk ETREND, A VR Y VX BHEEE
OMEIZIEIX, Dex 1 #ix low dose BRI AR
TH 5, high dose Bk = v b v — LB L IZIERIERIC
mElshiz. —F, Dex 2 X low dose, high dose B
ELMHEBARRTH o7,

41 PDE {E#Th 5. MED Dex 1 #iZ= b
v VB L EN o7z, BAD Dex 2 BlZa b
v I LEA R Y VBETERRIETAA LN
7= (p<0.001).

ETRERAA LAY VAT b e —VE#4.7120.3
%zl L, Dex 1 ££3.3+0.2%, Dex 2#£2.9%0.2%
LiticAEIWETL T (p<0.05),

®NIDDM E5nA+ F v b

#£21Z, Sra—r- 7707 ECBTLa v br—

>

Low Dose Insulin Infusion (5mU/kg/min)

* ] basal
w7 clamp

S
(=]
T

w
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N
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T

Glucose Production Rate
(mg/kg/min)
=t

IW

Control Dex.1day ex.2days

High Dose Insulin Infusion (40mU/kg/min)

(mg/kg/min)
3 ¢ ¢

Glucose Production Rate
2

0 Control Dex.1day Dex.2days

K 3. Zhva—z 75 y7EEBbsar bua—
LB, FTRYAF S I EERER, Fxy o2
+ 2 BHEEH O D glucose production
rate
* p<0.05 vs Control
** p<0.01 vs Control

NEEB Y NIDDM €50 - v bgE (BLF DM #)
OREBT— % #5571, FPG 2 DM #H D low dose @
#222+25mg/dl LHERICEMER Lie (9<0.05),
BPI, SSPI i3\ ¥Fh bWEEETERR LR 2T,
E5ic GDR #;53%. FBD low dose Bjida b r
—VE$9.4+1.0mg/kg/min, DM #£14.5+3.3, FTE®
high dose Bpd = b v — L 826.9+2.3, DM #£33.4
LI VTR OLFREEZRD Ao,

B 61z MCR %754, GDR L[E#IZ low dose B,
oy e —A#6.6+0.6mi/kg/min, DM #6.8+1.8,
high dose B, #h#hi18+1.6, 20.7+£1.92 Sh
BEZE2RDEPoT,

X 7% PDE {E#HTH D, HA4 2 Y VBEIRT=2 Y
br—nAFEl DM BELiCEERDRP o1,

Iv. £ £

O nazapFas FFEET v b
FxP 241 HBE BT 34002 VB
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K 4. JESMBCB T2 be -8, FxP2A9 S UBELAR, FxH A4 08
5. 2 H# @ insulin-sensitive phosphodiesterase &k

* p<0.001 vs Control

K2 Tna—Rer7rFEEBI v w— B, BERENOKK

Insulin N BW FPG BPI SSPI
Infusion (8) (mg/dl) (U/ml) (xU/ml)
Low 8 220+8.6 141+6 38+5.7 123+ 15
Controls . :
High 6 210+11 13911 36+6.2 2659+430
. Low 5 210+13 222+ 25* 3213.5 141:+22
Diabetics .
High 4 220£7.5 161+14 44+7.7 24321192

Values are means+=SEM. * p<0.05 vs Controls

BW : #h®E, FPG : ZER MM, BPL: X0 > 2V v ff, SSPI: 7 5 v 7B oA vz v v
PERFEHO low dose B0 & FPG BNEECEHELZRL I,

&, low dose TOHFED LIVKIEHEE: (IR o
FIAOIKT L TR 2 BEENFIRIEOETAETH
Y, BBV SATOAL R Y VRIS DR d
olce —F, FRIAY VL2 ARERNL, KMo
FERHORT, IFORBEEANRZIROKTICMEZT, B
BB DA 2 b L 77 —oEEL LT3 2 LR35
27, 2HBOFRIZ, koL NeRBITS S ra—x
<P GUTEORELDL—FTE5, LOLERD, &
DFEEIY, BITD Stojanovaska & DOIRED L Bz
Bk bk, SD BT v MCFF¥ A4 v 10pg/day %
6 IFfH, 48F¢fH, 96MMEIRE L, RERRETY K ulER

A58 % 17\, double isotope Bz ¥ 4 L2 Y 3
BEHHEORHE LT3, 20o/Icks L, T34 2
PIUREDA R Y ARG 6 BEEIS A S HER L,
48 E THREE L7228, 96 RISz TR Ic R o2 & L
TS, ZLTZ DA R Y VR, 2<FoE
A OB RIT R U AR OBEF I B e 25k 7
PolelDRTS, SEIORE & O ER OFEFE L
T, TFUVBEOBREREOE-REZ OIS, KR
&, FRCHIETH Y, Hkbid, BAOBETHS, Ishi-
da LORCBIFZBRHANDTE, FFvErEOREL
TeH/EE, B2 7 Koo aptake X, 68+ 4%
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A Low Dose Insulin Infusion (5mU,Kg,/min)

30

20+

il

Controls Diabetics

\Glucose Disposal Rate
(mg./kg,/min)

B High Dose Insulin Infusion (40mU,kg,/min)

40

,. T
30 _L

201

(mg,/kg,/min)

Glucose Disposal Rate

0 ——
' Diabetics

Controls
B 5. Faa—zessv7BEBTEa bR
VR, BERETE o glucose disposal rate
ThHBHOIEL, FHBIRE D OEATIE, 28£5%L
BOBEOFPERICKENo72L LTS, %7 Ke-
ey &L EFAONEMES RUHEE H Tl
5 iz, 1-4C 7 Ryl ROERS E5HEDEIT-
T3, ZORBETRBEAERLES FuEodnl L
$,29%% Splanchnic tissue (FFRUOHLE) 1CED A
i, HRICE26% LAFIHS Wb -E LT 5.
—%, DeFronzo i3 7/ nva—2 + 72 5707 Rk
FIf L 2 oML, ERABIT NIDDM T
pOLTV B, MHA VR Y VRE % £7100pU/ml 125
ELUIES, ERA0E£Y o7 RyERHE7mg/ke/
min T%H Y, NIDDM TiE# 85~40%E T LTV %,
RS 5 — 5 Vg% Ao i ik, Splanchnic up-
take 13 L $0.5mg/kg/min }:iof?b“(‘}) v, D
fFW%ﬂ%%Lmdemy@mmlaeﬁbfwéo
Fabbra—2 7 T VTRETE, £FOTFY
VR OT0% DL ERIFIS E T s L Lic, Th
LOREESELD L, TEVERBETS /LT —R
5 UTEEOT RUBRERECHATHES, 7
O BRI T O uptake B3EKT B = LA

o

A Low Dose Insulin Infusion (5mU,/Kg,/min)

20
151

10~

[0 J

Controls Diabetics

B High Dose Insulin Infusion (40mU.,/kg,/min)
T

Metabolic . Clearance Rate
(ml,/kg.”min)

(&1}
T

Metabolic Clearance Rate
(m!,/kg,/min)

0

Controls Diabetics

6. Fua—z«r 3 v kB3 arybr—
NEE, BERIJEEE © metabolic clearance rate

n

[=

o
1

150

100

PHOSPHODIESTERASE, pmol,/min,/mg

' Y Y o ---o Controls k
50 o—o Diabetics
0 1 e 1 1 1 1 [
0~ 01 0.3 1 3 30
INSULIN, nM

B 7. BIEMc BT 53y e — VB, BRER
» insulin-sensitive phosphodiesterase &%

Stojanovska b ZFIREREBFIET, FEF AV L
BhEFy MRV TT R UEROERRNT, BEHEkO
7 R EER M IS % LR T 50,

o TARBFFEDORRAE L Stojanovska @}?j_‘zﬁ'ﬁ@\iﬁiv\
X, T RUEEBETS S va—2 - 25U HE, 7
¥ 17%&;’5&13%2—’?@‘6 double isotope HDFEIZL B L
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Bbhzs. 20RZ, 581402 VikEEMS in vive
TRET2BICEE2E T3 L EbR 3,

e, RBFEEOEREMED, BT TH5 2 L B3R
CHEL EX TR EE T RvR, Kok Es
TEBETBRINT 5720, BB MBEEIEZELTHD
KB E Bkh - RBRFIKIELZ36~37°C 2R - IRILIREE
& BIFICRO D RETRE ITS0RE 2~ L
LVHEYVRELATCEAVEELSD, ZOKIT, Kk
TTC/Na—z 7507k BITLT v 5 o 8
HEDLJERBR R EREERE LTV B2 b b
585,

STAVRY VBFlE L2 XZ — LR RR L
¥ FH - VRNV ET T E X 1234, PDE BRI
A VAR KD FELHPITIELE R TIY, £
VAERD A 2 — FOR T LM 0BRBEICAIE L TR
D, KA M7y —EED I 5T LR 0B DM
KHERATH . HEFLIX, T TicHx OWRIRIEIZ 813
% PDE {EMAROBIIZOVTHELT WS, &
ZFARVT RS MU UBERBET v FOTIE AR Y v
RZMEDTLER A BN, 4 2 Y VA L FE
L, 412V EEEYY D PDE EHETAHTH L
BHhohBZEEXY, ver%2—Lt PDE [0 coup-
ling OBEE (v 7 VOREE) Birolk. —F, KK
mouse®” R HRIIENMG 7 v MNOTIE, 4RV VRS
B IUERANEE DIETLTWwWe, LAl vz Y
YLy R LAEMLTRY, fLrY Yy
WERYY D PDE EHTHS & BTFRALRS - &
XY, ve7%—L PDE [® coupling DEEEHE
Wshico ZDX iz PDE FEMALRIZHERES &
RBIZRBRLTBY, £ 2V AEHE R 28 P icie
Bevwzd,

TEY 2P VBERERDO T v R Iz
W, AR VEBERER XURARIEOmE OIET
BHbhic, ZOETIR AR Y LERE O BRI L,
PDE VRADEEOWENRE 2 bhic. SO
TEFAF UG LI HATIRA VR Y VEREDIET

DHBDHOHI, 5 2HHEIC PDE EHELETAED
bhiz. 1 HHODOfEAREL PDE #EM: L @ descrepancy
DFEIRE LT, £ VR ) UHEABRDIETFTDHRTIX spare
receptor A fFE{ET % 7% PDE {EMEICHELRRIES
WA, TR APV LEE2ARICERR LSy —
© PDE WEMELRICEBERESRSLD LEZ BN,

FhaangFas FEEEOL LAYV LAy —
tyrosine kinase ¥E{EICDWTix, Truglia 513, %
YAY Y ERE LI SD RS v FOREIMKT, 1

W F MW

AV v FE—0Y VB L tyrosine kinase JEHE
PR LR, 20 br— b EN ol Lk
LT3, 7z Block and Buse &, cortisone acetate
EHE LTz Wister 5 v h OBREEIZOWT in vivo
T, 1AV LTS Z—D tyrosine kinase {EM:%
BRIL, RV avbe—ne#ER i ok LT W
635)0
SGEDOHIEICL Y, FHH 23 L BES v MekiF
oA VA ) ARFUHEI R - T ET8h, o &ic
FEWRBRIC R 5 2 LB B M L e o Tz, Z OBEHIE
AHTHZ25, 1-212iF in vive & in vitro 12X 33
WHAEZBRS, in vivo IZRBIT 3 FXH A s
REDA 2 Y ARBUEE, Mo (P an = ).
MREERTOBELZEZ RS, 4HEO in vitro iz
%Hé%%ﬁ%?@%@l5&@%@%@@%2%%&
o T, AR VEMIRERGIZ S vaansag R

uﬁ‘f%@&zﬁmﬁf; 2TV LHREEL H 5,
@NIDDM E551+ 5 v k

WERM A LA Y by v B85 5y M i3, Weir
B2 RS OREIC L B L S REOERRICE
TTFURECHT B4 2 ) VAWK ERIZE T L
TV 38, 7Ar¥= ot 3 KSR EZhTws =
& - MBI AER—REIEREL L 6 BE b FHOURE D &t
HEOEMEE (200~350mg/dl) #2453 L&YY L
O NIDDM D EB LT3 L EZx b5, L

AEIOEBRFER» S b NIDDM 0 b 5—o

DREBBETH B A LAY VRIS bR b -
770

Maloff and Boyd %, ZDEF L+ 5 v h DJENHMEE
? glucose transport activity & glucose oxidation %
B Lavbre—nLlEwERmghot b t®ED LT3,
—%, Trent Bi%, ZOEFIL - 5y kOl
glucose oxidation & JEE~DEMOEER HED L€
V5o THOEBREROMED FEIZREEH, 258k
OB AN S5 WHFHI1T, KBS v M
APV RSB UER L EEERRS »
CRWT PDE {EHEEZRFILEER, 102 LB
HEOTHEEREPL T2, ZOFERLSEOEF -
7y PEDEVIZOVTIE, BFEHLAL VR LURED
BECEWVICEZbDOLEXDNE, Sla—x-2F
VPRI BRSO 7 K ORI I o v T,
Kergoat and Portha b2 hu— L bRl hhole b
BEPL T3, ChbOBELRETELZDEF
Ve Ty FOTFERROEEX, Eif R L AW
TREBLDTHY, 42D ARKMER L VRS




ETFN Ty NEBITFBA R Y RO 75

NB, LERSTEREF A - S5y MNIEEEETIZ L
F®» NIDDM EFL -+ Fv hEFVEEVEE 2 B
N3,

V. & &

ARFRIZE VL DETL - Ty hDA VR Y VR
PEDEEHTIZ in vivo ' va—=z « 7 57 L in vitro
PDE {EHLROBAAER, FHATHD Z LBHL
Lirol,

NS

Mekrzichbied, KBHIEE, HEEZE-TR
MTEALELME_ARZHESTH MBERICEER
ZHBERLE T, AL EEHNEE, HBPTE-
TETERFESME NIRRT R —EL, AR
BhizO X VEH e LET, £ KBEEE & @00
ERCEFTERFE-ANRBEIRFTIEEOFERICEH
LELETFET,

BRI EMEERLTD S,

SUMMARY

To investigate the mechanism of insulin resist-
ance in non-insulin-dependent diabetes mellitus
(NIDDM), I performed both in vivo and in vitro
studies in two types of insulin resistant model
rats. One is glucocorticoid treated rats, that was
produced by subcutaneous injection of dexame-
thasone to male Sprague-Dawley rats (SD), at
the age of 7 to 9 weeks. The rats were divided
to three groups, one-day injection of dexame-
thasone (Dex 1), two-days injection of dexame-
thasone (Dex 2) and non-treated controls. The
other is NIDDM model rats (DM), that was pro-
duced by intraperitoneal injection of streptozoto-
cin (65 mg/kg) into two days old neonatal male
SD rats. As a vivo study, hyperinsulinemic eug-
lycemic clamp technique with 3 H-glucose infu-
sion was used for the assessment of both peri-
pheral and hepatic insulin resistance, and as a
vitro study, insulin-sensitive phosphodiesterase
(PDE) activation method for the assessment of
insulin resistance at the postreceptor level in iso-
lated fat cells. Dex 1 showed decreased periphe-
ral glucose utilization and poor suppression of
hepatic glucose production at only low dose insu-
lin infusion (5 mU/kg/min) but not at high dose
insulin infusion (40 mu/kg/min), and revealed
no insulin resistance in the fat cells. Dex 2
showed not only decreased peripheral glucose
utilization and poor suppression of hepatic glucose
production both at low and high dose insulin

infusion, but also revealed marked insulin resist-
ance in the fat cells. DM rats showed no insulin
resistance both in vivo and in vitro studies.
These results suggest that insulin resistance of
glucocorticoid varies depending on the duration
of its administration and target organs of insulin.
Glucose intolerance of this NIDDM model rats is
mainly due to impairment of insulin secretion.
It is suggested that the combination of in vivo
glucose clamp study and in vitro PDE activation
system is useful tool for the assessment of insulin
resistance in various model rats.
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