(7 &)

FEIRIE R IS BT 5 BLMIBG DR IC DWW TOME

FH] A R 7 [A) 1F 5 * Leo G. FLores II* K74 R *
“ROBREH R &= HA 1E=* & WA*

BE MHRBEE S6 BEMNRIC PLMIBG OMERIC OV TIRET L7c. BERFIED] & BE B L5
BRI (SMI) DA # & Z#k L ERX RR BRORERE L ) Ko7 L E EHERE (AN) OFE L2
IV 4ao0BIIHBE L. FNFROEIIOWT BI-MIBG MERIEE planar £ & V) K> 7B,/ HEFa It
(L/M), Lo/ MR (HM) B XU Zh 2 B, %G > S8 E LMk wE L (9WR-L), LB
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BER T3 SMI(+)AN(+) B, SMI(+)AN(—) B, SMI(—)AN(+) B, SMI(—)AN(—) FEDNEIZ H/M 2%
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L7ZiEDI3EELEFROON N o7, %WR-L bHERKBHTIZT Yy bo— VB ELRAEBEICEESL
RUL72HS, BRFHETIRIEELRERIALN D o7z, BRBEE T OERICEENIIEES ML

WD BI-MIBG DEBEEHIFAAET A 2 L HHIBH UBIRREER, 1FICMMENERE & oMED
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#2 D presynaptic vesicle |2 uptake-1 DHEREL A~ L
THRYATND ZEHFRESND, HLDLKRE
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(RE2 34: 797-805, 1997)
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Table 1 Clinical characteristics

SMI(+) SMI(—)
Control
AN(+) AN(—) AN(+) AN(—) (n=10)
(n=14) (n=13) (n=15) (n=14)
Age 53.2%+13.5 52.1+£18.7 53.2%8.6 * 62.5%£9.7 56.1+£19.2
(years)
BMI 22.5+4.1 239%3.6 22227 23.2+39 21.8+42
(kg/m?)
Duration 11.9%+6.3 14.0%£10.7 144£7.1 12.2+6.0 —
from onset *
(years) | ‘
FBS 172.9+45.6 1859729 * 227.8%£528 * 15324521 96£35.6
(mg/dl) | * —‘
HbA,c 7514 83+28 * 9.8+24 * 8.1+2.3 —
(%)
Fructosamine 362.2+84.7 386.31+85.3 393.7£147.0 336.8+49.7 —
(umol/l)
T-cho 236.1£58.9 202.0+51.2 235.6£56.5 226.4+63.5 —
(mg/dl)
TG 231.1£70.4 137.2£84.5 124.9+34.2 173.6+107.1 —
(mg/dl)
Triopathy 11/14 (78.5%) 9/13 (69.2%) 12/15 (80.0%) 5/14 (35.7%) —
BMI: Body mass index, FBS: Fasting blood sugar, T-cho: Total cholesterol, TG: Triglyceride
*: p<0.05
(1) Uptake ratio
L/M = mean count of lung / mean count of mediastinum
H/M = mean count of heart / mean count of mediastinum
(2) % Washout ratio (%WR)
= (early count—delayed count) X 100 / (early count)
L=ROI of lung
M=ROI of upper mediastinum
H=ROI of Heart
Fig. 1 Schema of '*I-MIBG chest planar image. Regions of interest (ROIs) were set at the

upper mediastinum (M), heart (H)

JUMMED >~ bo— VIREER SO 7-ERKE L O

HIZDWTHRREF L7,
II.

o ® B
AMRIIHEIRFEE 56 & (B 32 %4, it 24
%, FHER 657 5%) TH 0, WEEEE LA EIL

MR ERHE

and right lung field (L).

B [SMI(1)]27 %, BN % WHEFRFGEE [SMI
(M)N29%ThH otz FAMMEBETARERE D
10 %238 & L7, BEREME OB, OF
BZEICE b %o TOTI AFOGE Y » FICTHE
RS T L O 4 RO LERBOBED v, BAE
KOBEELEERLELD, EHIIKEADFIIBWT
LEM R-R MROZENREL (Coefficient variance of
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Comparison of lung uptake index

B svi) AN+
‘SMI(+)AN(-)
B SMI()ANG+)
B -SMI()AN()
EEEE  Conuol

*:P<0.05, **:P<0.01

*

early

delay

Comparison of heart uptake index

*%

SMI(+),AN(+)
SMI(+)AN(-)
SMI(-)AN(+)
:SMI(-)AN(-)
EEEE  Conuol

*:P<0.05, **:P<0.01

e
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Fig. 2b
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R-R interval; LLF CVgy) O % V12122 fFEHG IS
EDHEXRMZ T, S0 AMTIE 2.2, 51-60 %
T 1.9, 61 U ETIE 1.6 2 1E% TRAES &
L, Ll B RS (+) [AN(H)] B, OB
BHEMREEE (—) B [AN(—) B (oo L7,
CVrr DHEILLCERBITEES — -7 1 F
FCP-270 (7 7 ¥ &¥)  H\v:, Lk 1 oL
LR/, BEEME b LT —F,
asynergy % @O T/ OERRDIRT IZEED 5 e
nol:.

delay

2

*

Tk

BEBRMOBKG, MEELFRENMRZ
Table 1 (\Z/R9 . ZZRERFMLME L HbA o DIEDS,
SMI(—)AN(+H) HTHEIIE, oL h b
ROV ARBRTHol. FOMOBREMEICHEE
REZEDON o7,

2 A &

MIBG LB L UMY v F 75 7 4 ik
MIBG (111 MBq) *##iE L, 15 7% (Ri#I%) B
F U3 BRI (1RHA1%) O T, SPECT BL U
Planar £ % RfE L7z, BiLE L LT, =&RARHD
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Comparison of index between lung uptake index
and heart uptake index

L/M(early) L/M(delay)

. 0
5 . 3

] P=ns.
4 4 -

] U ] %
3 L0 ‘ .

Fig. 2¢

T T

1 2 3
H/M(early)

Y=0.83x+12.2
00 . ) =0.7
0 P<0.01
[] (] ‘ .
0 50
H/M(delay) %WR-H

Fig. 2 On both early and delayed study, mean value of L/M was higher than that of control. Among diabetic groups, only
SMI(—)AN(+) group showed significant higher value compared to SMI(+)AN(—) or SMI(—)AN(—) group on
the early image. Although % WR of diabetics were higher than controls, there were no statistical significance among
each diabetic groups (a). On both early and delayed study, H/M of diabetic groups showed significant lower values
compared to normal controls Among diabetics, SMI(+)AN(+) groups showed the smallest value on both early and
delayed study. Each value of % WR in diabetics was higher than that of control. SMI(+)AN(+) showed highest
value in the diabetics (b). There were no significant correlation between H/M and L/M. Percent washout ratio (%

WR) of lung correlated well with % WR of heart (c).

DR BHEWTEIT I L. IS S AR
AIVF—HFI3) X —% (HR) % %% L 7-[lER 7
YA AT (ZLCTS500, BiF) #fEHL, 7—%
MBS E 1L~ F 78y 7 T00A & V72, 30 5[
@ SPECT #RZE 2 He\> T, BYEBHT I Planar 1% Dk
%% 47> 72, Planar IEFEfEOYUESLMIE 512X512
HB#Z T, 30RO T— 7 UE{To 7.

01T (%5 SPECT © MIBG 78D 1 BB EAHIC
HEATL, T TA—%I2X B EEEMET 1 58
[T % 111 MBq #HEL 15 504 & 3 REfI#A &
D 7T— Y EZRE L.

(3 MBRAE

FaERRITE (RIS C, A AT, EHERR I RE LRl
RREL, &4 DR THEROIRE L L%,/
HEPRF3H A 7 ~ M I (L/IM-E, LIM-D), ¥ 7- 584
1% L % 1(% TOIE£1KD MIBG £/ &2 5 iR
HAHH IE# |2 B ®F washout ratio (%WR-L) 2 & L
7o F70, EREOEHTRTE BTG HEEH) (SO
WA REL, KRELHEIBO Pixel 72 1) OFH

Ay v b ERRD, O ERERERE (Heart to
Upper mediastinum ratio: H/M) & L7z, £7-9)
g L %R TOLEHEERD MIBG £MED 5
1231 @) - ek A4l 1F 7% h washout rate (%WR-H) %
B L/ (Fig. 1). %8, H/MAEICE L Tid ROI
DEREFFECENVEAT LI EPHONTED,
MR /NRICT 2 B TEE & O I2HE
v, #iERRE ROI & FRIR D& & T 2 WO |
MEPRICRRE L7z, £ 72, Y TI-SPECT D¥I%E
3, BEFREE2HZOGHEICEI VT 7.

Il #&E118H

() BHEREE, o> bo—VERMICBTS L/
M-E, L/M-D, %WR-L, H/M-E, H/M-D 8 &
" %WR-H O tt#. (2) LIM-E & H/M-E, L/M-D
& HM-D B X U %WR-L & %WR-H OEIZD
WG L7z, % BAEEMREICIE, unpaired-T
WMEZ B, HEOWMEIZD W TIE Barrett DFR
ik NAVAS
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Fig. 3 A 43-year-old diabetic man with SMI(+)AN(+).
Diffuse high uptake was noted on the early image
(a). In spite of marked washout, moderate uptake
was still noted on the delayed image (b).

IvV. #% 4

PERFEZ T VT HORICOWT HaflERE L
B LTI ERE O SHRIEO A B2 S fEL0 b
7o, FHERIR B EREO Y TIE SMI(—)AN(+) B
A%, SMI(—)AN(—) R SMI(+)AN(—) B & Lk
L THEICRIHE COMER I E D o 7205, o
PERIREE I CIXAEEIIA L N Do 72 (Fig. 2a).

F7:, BUHEL AT HMREEE CUEATREEL I

b
Fig. 4 A 46-year-old diabetic woman with SMI(—)AN
(+). Diffuse MIBG lung uptake was noted on
both early (a) and delayed images (b).

L THEICHMMPETFTLTEY, SMI(+)AN
(HBHETHRLIEMEEZR L. £ %WR I, A6
JEX BT AN S RVEE LB L THEICTUE
LTHEH, SMI(HAN(H) B TR BELRL
(Fig. 2b).

P AEREHEER & ERIBIRE OME DR T, B
B, %% HIC LM & HM BICAE 2R
AN Do512H, BWR DWW TIIIEDHBEA
A8 LT (Fig. 20).
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Fig. 5 A 48-year-old male with SMI(+)AN(—). MIBG
accumulated in the lung moderately on the early
image (a). Although washout was shown mark-
edly, mild lung uptake was noted on the delayed
image (b).

V. JE 131

FEGI 1 43 BB, WRKEE 19 F£0, b
ANRF =T DA A ¥ IR VERE R &
. AWMLY Yy FTRB LU CVrr DS,
SMI(-H)AN(+) B & L7, B CThiEr &k
EHLERFIRO LN, HBI%ETYH washout 1332
OIDEHCRAFMERY E L. SREOEI L
M-E: 5.0, L/M-D: 2.4, %WR-L: 65%, H/M-E: 2.5, L/

34 7% 9 %5 (1997)

M-D: 2.3, %WR-H: 29.6% T& - 7= (Fig. 3).

fERI 2 46 . HERIBE S £, b
FNWNF—RFTBHA 2R ¥ IEFEAF IR B
Z. BRLOHY Y FHTRB LU CVrr DD,
SMI(—)AN(+H) BE& L7, Biig, ®ilge i
B A PR35 B 70 SEAE AR © 1L washout (2%
Tdh ol HREOEIL L/IM-E: 3.6, LIM-D: 3.1,
%WR-L: 16.9%, H/M-E: 3.0, L/M-D: 2.7, %WR-H:
5.7% Td - 7= (Fig. 4).

FEBI 3 48 IBME. BERIEEE 1 £ MY
INF =% FERNA ¥ A 7 IEMAEVEHE R
Z. BT Y Y FATRB LY CVer i 5,
SMI(-H)AN(—) BE & L7z, BHHE CTHhEEOMEF
ERDTRRD HN2DS, FEW 7 washout D 72D %M
BECIEMERIZIET L. &HBEDEIZ LIM-E:
2.2, LIM-D: 1.6, %WR-L: 47.3%, H/M-E: 3.1, L/M-
D: 2.6, %WR-H: 21.6% T - 7= (Fig. 5).
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THHERBEETIZ, B, BB OCHE
(A~ MIBG ERBAPETLTE D, I
SMI(+)AN(+) BHETEBHTH - 7.

Fi4ERE & OMEREDRBIE Tld, KBAEIRFFEFHC
HM DIEICHEEAEDALNLEETL LIM DOfHE
WIEEEE 2ROV ELE o7z, 120D
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Summary

1Z3].MIBG Lung Uptake in Patients with Diabetes Mellitus

Shigeki NacamacHr*, Seishi JinnoucHi*, Leo G. FLores I1*, Takashi OHNIsHI¥,
Shigemi Furamr*, Hiroshi NakaHAarAa*, Shozo Tamura*, Katsushi WATANABE*,
Takeshi Kurosg** and Shigeru MATSUKURA**

*Department of Radiology, Miyazaki Medical College

*Third Department of Internal Medicine, Miyazaki Medical College

The purpose of this study is to clarify the relation-
ship between '2I-MIBG lung uptake and silent
myocardial ischemia (SMI), cardiac autonomic
neuropathy (AN) or clinical characteristics. For the
quantitative analysis, lung to upper mediastinum
uptake ratio (L/M) and heart to upper mediastinum
uptake ratio (H/M) were obtained from chest planar
image. In addition, both lung washout ratio (%WR-L)
and heart washout ratio (%WR-H) were calculated
from early and delayed images. Each indices were
compared in both diabetic and control groups.

Mean values of H/M in diabetes with complication
were significantly lower than those of control group.
Particularly, AN(+)SMI(+) group showed lowest
value. Similarly, mean values of %WR-H in diabetes
with complication were significantly higher than those
of control group and AN(+)SMI(+) group showed

highest value.

Although mean value of L/M in each diabetic group
was significantly higher than that of control group,
there was no statistical significance among each diabe-
tes except AN(+)SMI(—) group on early image.
Mean value of %WR-L in AN(+) or SMI(+) group
was also significantly higher than that of control
group, but there was no statistical significance among
each diabetic group.

The current study suggested that high pulmonary
IZ3]-MIBG uptake in diabetes was independent of the
complication of SMI or AN. Pulmonary endothelial
dysfunction related with severity of diabetes mellitus
was considered to be the most important factor.

Key words: '?I-MIBG, Diabetes mellitus, Lung
uptake.
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