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Fig. 1 Compartment Model of Glucose Metabolism
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Fig. 3 Oxygen Pressure Ratio
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Fig. 4 PET Imaging (LAD 90% stenosis)
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Fig. 5 Index for Glucose Metabolism in THD
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Fig. 6 Index for Glucose Metabolism as a Func-
tion of Insulin

Gl z 13 EoOIo LAD 1 KO FEMITA >
ZY vps 3uU/ml TH - HEBITH B, D~
DTN — 2B RIMAA R ) SEEICKE L
T 51 58 KA 2 ) UETH R T
LT AR S BMOH TIHEWA 2 Y UE
THHFEA v 2 ) vOEREZ LD ST, BRE#O
TUlEEA 2 ) VEUADIERIC L » TiTbhic

EERBELTV 5.

i O TR 2 B R & LTILET 25
&, BA 2 ) URRZEVTE Ki* OfEIIER
LOLSERIBEL Rote. ThbblA 2R Y &
LI o ER © glucose transporter ¢ activity 73
EESLERLTGA. Fio, U UELEE
ot Kg* ofEiy EH DB E 0.031/min RE
TH B, BMOTE 2 HEEIES 2o T,

6. & £

MO EREREDH L\ FHlizE & LT FDG &
PET #A\7offZs s ShTuv 3804 ¢
PERI 22 BIE O B AT S e fHlilc b b = & b e
7e\, &ElFk 21 Patlak kic &k %5 FDG #£75&
DEBRIHEIE 217\ B IO ORERETTED 2 B
=R b EBE Ui, IO ORERE 2551213,
OHNOBFEREE LBABEED AT V205
ERTEONZYTHS. L LBEEEERLYSE
B2z LizRETHHOTERBICEHZAT
% t: Krogh o#ifkMEE T VicESWTEHE %
e ote. BENBENY I2L—vaickh
FMHEA1/2F TET L & #IRBTEH COmE
FOEN0 I b2 LTl 5. REFREMTE
i Gould (2 X hiE, PWEZEHE0~90%IZ\
o THOTEATEENS., 2D Emnb, 75

Presented by Medical*Online



% T D AT RERFIC BT 5 O OBEFR AR I
HEBLBEIIEI RV EAIREH, EB PET i
I rEBTHERBMOTEIR N7, L
b BT 10 mmHg LUF & 22 3L E i
A 2. 66512 MM %Y = Lic X EEFREE
b, BERFEILLGOHERELTZZ L0
Mzt LaL, RS KEICLELEHER
HHIPEEITBLEEDbh, TOREBFLLT
BBV TTET2OTHAS. 20T FHzrl
BN OmEFE S E & B EIC X - TiTbh TV 5 C
L4 OBERBHEE,» HRINE. ZOFBRIC
X5 &, ZRFFEROHBRIEST 20 NE T
INF—DHH NI — ZAKEETL6.6%TH D
DIZF L, 99%MAE TIHASBEEE T/ L2 — %
CIRFELTWBZ bbb, BETHEI L
a— 2 REEH LR Lo 720 IBRFER R 2 3l
N EERLTCCS. TRbLERTL DR
BBz B\ e RN AR, FARIRE, MEEZThTh
DT R EHE UREE A S A 0E& &
e, Wi ATP 2FhH LTV 2L Bbhs.
X HICEMOLTIE, KI5 6RIND X 5 ITEA
VA Y RO E T glucose transporter
activity i OBERBETTE L T2, B
%. glucose transporter ¢ activity #% 33
E Ki* OfEER O00¥E 0.051/min &£E T
HBEMN, EBA v 2) Rz Ky OfEN . 565
BB AKEL A>TV 3 2 &6 glucose
transporter ¢ activity 7EE - T\ 5 Z L AVR
WIh3d. ZOBRRIERRELEOBEREL YLD
LHEEESSEOMAERELEbNh S, £
glucose transporter ¢ activity #&® 5712 T
e, ULBLEE Y 2EEEEDL I LICEY
BERHEZTTE LTS ESREI .

7. ¥ & ®

PET # M\ Tl o BE R 0 % 8) & 8%
L7z, #ERHEL2CEL LMEE, 12,
EEER) SO 2T, UToHmeEx.
(1) B 313 BRG] 0 TTHE I A5 THE

KL MbEE, MESELOEE TR {HHAT

k5.

(2) BMLOAFIEZEA >R Y VRHZIZA VR Y T

RBE~RZx, fiho¥E T glucose transporter

activity @R 2 TLET 52 LRk

REMLC AN B 2R oIREIC ST 457

.

(3) RE M5 o0 BECHE UL, glucose transpor-
ter @ activity Z1.5f5RiE&ED, U EELE
B 2B ETAZ LIV TbRs Z &N
HETROKR» SRS,

2 EXM]

1) Marshall, R. C. et al.: Identification and differen-
tation of resting myocardial ischemia and infarc-
tion in man with positron computed tomography
18F labeled fluorodeoxyglucose and N-13 am-
monia. Circulation, 64:766~778, 1981.

2) &g ffl : EEYIR T RIS Fo 1 B R PO A

MERIV7ZVArTAX L Va2 EBOERE

FIMEE. BEESE, 274 3% @ 227~234, 1990.

FELITE T : FDG A har CT &AL

viability »FF{li. B, 27 : 285~288, 1990

4) Patlak, C.S. et al.:. Graphical evaluation of
blood-to-brain transfer nstants from
multiple-time uptake data. J. Cereb. Blood Flow
Metab. 3:1~7, 1983.

5) Sokoloff, L. et al.: The “C deoxyglucose method
for the measurement of local cerebral glucose
utilization: theory, procedure, and normal values
in the conscious and anesthetized albino rat. J.
Neurochem, 28:897~916, 1977.

6) Krogh, A.: The number and distribution of
capillaries muscles with calculation of the oxygen
pressure head necessary supplying the tissue.: J.
Physiol, 52:409~415, 1919.

7) Smaje, L. et al.: Micropressure and capillary
filtration coefficient in single vessel of the
cremaster muscle of the rat. Microvas, Res. 2:
96~110, 1970.

8) Bruley, D. M. et al.: Hybrid simulation-oxygen
transport in the microcirculation. Chem. Eng. Pro-
gr. Symp. Ser. 66:22~23, 1970.

9) e W ORRNERR S EBEER S RIK2 6
At ipialEE. Pl © 189~196, 1990.

10) BBAEE  ATP E @I, ® KEls, 21,
1989.

11) Gould, K.L.: Physiologic basis for assessing
critical coronary stenosis-Instantaneous flow
response and regional distribution during of cor-
onary flow reserve. Am. J. Card. 33:87~9%4,
1974.

12) Thomas, M. Devlin: Textbook of biochemistry
with clinical correlation. John Wiley & Sons, Inc.,
New York

13) Tillish, J., Brunken, R. et al.: Reversibility of car-
diac wall motion abnomalities predicted by
positron tomography. N Engl J Med 314:
884~888, 1986.

14) ERER, KEHEM -l - BOLOHICRT 257 44
v FA X S a—- 20%EE E3H, TR A
SAMMTETH TOME) R, 25  413~421, 1986.

3

—

Presented by Medical*Online



458 &8 ® Hl @ H|2E E3IB  (1991)

Index for glucose metabolism in ischemic heart disease

T. Moritan*, M. Saito*, T. Ohtake**
Y. Sasaki**, I. Yokoyama*** and T. Sugimoto***

*Institute of Medical Electronics,

**Department of Radiology,

***2nd Internal Medicine,

Faculty of Medicine, University of Tokyo

In order to analyze change in the glucose
metabolism in ischemic heart muscle, we
evaluate regional glucose utilization rate in 30
patients with ischemic heart diseases by using
F-18 FDG and PET. We have quantitatively
measured the amount of the glucose metabolism
with Patlak method. From the result obtained
we would propose first an index for amount of
the glucose metabolism with parameter con-
sisting of blood sugar and oxygen partial
pressure ratio. Secondary, we observed insulin
level and rate constant by curve fitting

method. Thus, we have discussed the

mechanism of the glucose uptake in ischemic
heart muscle. As a result, it was shown that
the glucose uptake in the ischemic heart is de-
pend on the balance of blood sugar and oxygen
amount. On the other hand, it was also shown
that in case with low insulin level susceptibility
of the membrane would be likely strengthened
by the substance other than insulin. Consider-
ing the rate constant obtained it was indicated
that in order to keep glucose uptake, not only
the susceptibility of the membrane but also the
rate of phosphorylations must have been enhanc-
ed.

Key words: glucose metabolism, positron CT, F-18FDG, ischemic heart disease

glucose transporter
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