(RS
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WmTc-DMSA B v F 7 F A2 & A EENDBHERE O F-

B3t Tz CAd 1T
mE

BIQIH L/ 7 J A4 & DG —

Frm B REILE ST

BE ¥"Tc-2,3-di-mercapto-succinic acid B EIUE (DMSA) 12 & 5 E =M B HEEEDRF 21T - 7-.
FEIT 211 FEBI (1 ~87 &%) L IEH KT » 7 147 4 AT, [HIZ *-orthoiodohippurate L / "7 4 (OIH)
ATV, MFEEZLB L. OIH Oy — U IEERARL, BREVSEELODOXEERLLT, E
FERS T4 TEEBIEREOHBEEEZRLEZA, FELAOHMERL. OIHO/Y — > L,
EERGEE TR S L CERERNIIEFERICH A E L DMSA DR T 2 325, BEREMERTRE D O B
R CTOREEMICDMSA DHEEZE X RO, IEMRKDDH 2 fEF TIIIE KBRS EMEFIIT L
FELDMSADHMAERL, BAEOBENLRELEEMIIRT I LD TEDL I EARBINL.

L 3UC®IC

BT RRD ) A THEBRELZMAE I LIEE
ETH), VITSLRBEL VF 77 L%135
Hik: & L T ®Te-diethylenetriamine pentaacetic acid
(LAF #"Tc-DTPA & B&), "'-orthoiodohippurate
(LLF BI-OIH & B&), '"2I-0IH 7% &2 & B NS
H5.

#»mTc-2,3-di-mercapto-succinic acid (LLF *™Tc-
DMSA LBET) ¥ ¥ F 7T Ld, TERER Tl &
LTHWOLRTELD, FICEHEICERTSLZ
EPL IR L THBRELRAIAADIT

* EEER A E KEERES RS
6] IR BRI R

w0k [6] JRBERETRRER

%t 649 H 268

BB 728228

FURIGE RS | BHE BT HITHE » & 1-98

(T 470-11)
EERREEKFEFT
BEHREFEHZE
B OH BT 2

(BE% 32: 427-433, 1995)

bR TWEIY, #5229 13 9 Tc-DMSA BEUH
ERERD O DHEALER 2 B RER LA RAT &
HEREZRERL, EENTBEREORIZEL LT
FHTHLEHREL TS, bhibhid, Zo
W7 BIRRET L, Fis & O, "I-OIH L/
T LNy — v EDHBIC & B BHEEEDRFA,
HFEMRADOE#EDOFME T, HETOMA
PBIOTHETS.

II. ¥RELUHE

EIE, P Tc-DMSA D= MM & ¥'1-OIH
L/ 7T A%REBICEE L TTo 7CBRREREE
D&H 5 211 §EF (191 %, 1~87 i) (Table 1) &,
EFERT VT 47 4 N CEFHER 27.81£24 %)
(Table2) THAH. JiEx, 3 -0OIHEZHAI
(ZEHIE LT 1.85 MBq, /NETI3 0.037 MBg/kg
PEELT, BRARITL VI %2iTL, &
K30 5FCHEILA., FHLAEEIL 4chE
REARAERE 2B (H L B RFO-4A-220) TH 5. L
77T LT, P"Tc-DMSA % A (3 185 MBq,
/NBI 3.7 MBgkg ZEHEL, 1 BREE, B~
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Table 1 Summary of patient population

32 % 4 5 (1995)

Table 2 Summary of normal volunteers

Diagnosis No. of cases
Nephritis (including VUR) 49
Hydronephrosis 27
Chronic renal failure 28
Lupus nephritis 4
Diabetic nephropathy 3
Myeloma kidney 6
Nephrotic syndrome 5
Renal stone 12
Polycystic kidney 6
Renal injury 2
Renal AV fistula 1
Ureteral stenosis 9
Prostatic tumor 4
Renal hypertension 11
Hematuria (unknown) 6
Others 38

Total 211

F7ILRBMITHEE L VIRE L. AL
®EBIX, ¥~ Hh 25 (HILE RC-1C-1635LD)
E, BEFET— 5 HE%E (ADACHE S 2 7 4
IVE)YTHE. 77—y IUER, BOREII—KT
% BRI (regions of interest: LLF ROI & B&$),
HERUCHBICELZ2H/DIEL L2 KE XD
NN 27 FO ROl 2 ELK. #MIISD
FHEICEL T LTFoORKICD & D EHE ¥ Tc-
DMSA DERNER % KD 7z,

BOEEY (mm)

=0.82 Wt—0.36 ht—0.06 Age+61.088

Wt AE (kg), ht 13 & & (cm), Age IZE# (EL)
R

EREEDH Y F=%8D ROl DA~ k—
(NNv 2759 FDHT > b XEDROIDEFK
/Ny 2 757 v KO ROI DIEFE)XF

F i RS X SR IEHE=1/e

W5 BREBHLKE IS BT B T DIRRIGTHREL

x5 BD®ERS (cm)
RETEB I To@) TH 5.

1) wgREEORE

LR CEHRA L TWw 5 ®Tc-DMSA BHE 1 Bl
DEFMEDUFEIIDOVTIRETT A -DIEEIEA

DMSA uptake (%

Case Ao S uptake (%)
No. Left Right Mean
1 26 M 14.6 15.9 153
2 26 M 14.6 16.6 15.6
3 30 M 14.8 14.5 14.7
4 28 M 13.0 13.8 134

275%1.5 143+£0.8 152+1.3 14.7£1.0

PEEBREDILEMIER 2 18 EFICDWVWT, @%
Ao T EHE 2 R OIS % 1 BEf% O
WZIBML, L.

(2) ERBOFEE OEREM

FEF DRSOV ) TT LNy —UPEFT
BUN, CRN 7% EDHALFH L BRAERE T L EFE
ExRT IO EEFLERL, EERT VT4
THIE & DA T P Tc-DMSA BHUE L 4E ik
E DB R HRE L 7.

B L/TFLINEZ—=BD *Tc-DMSA &

JEHOY o 5

LTS LDRY — 0 R IEHR, BT R
(R, hEE, S, Bl PZERO6 R
L, ZREho *Tc-DMSA B % ik
L7z, B, BiEKTH L/ VI8 -2k
BEICOBEICO RS b 0% SR K
THRIE L7

4) HEMBXOBEEEETM

RAEEAR KB DB B RE % 5F- Ml 2 72012, B
YFTTAEERENSDY, FEVERL,
EORALTWD EEZ SNIER % ®Y, EH
*ERRE & EHEE B L UIAE O ¥ Tc-DMSA $BEL
ROWBETo7. 72, REKELRORE L
MnTc-DMSA ERFED LB %179 72D I KEFD
EREERZERLLLOFERLITHOZNT
Eo72b D% Index & L (Fig. 1), IE#HxIEEEL
DT P Tc-DMSA EREDO B 21T o 72,

nm. # X

(1) IEEEREORE
BT 1 REfI TR & 2 BERI R O P Tc-DMSA #HHLE
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AxB

xb

Fig. 1 Unilateral hypertrophy index being calculated
from atrophic kidney and hypertrophic kidney.

= index

n=36
y=1.15x + 1.12
r=0.97

p <0.01

&
-]

DMSA uptake ( 2 hr after)

[ 5 10 15 20 25 30
DMSA uptake ( 1 hr after)

Fig. 2 Relationship between DMSA uptake ratio (%) in
1 hour after injection and that in 2 hours after
injection. There is a significant positive cor-
relation.

DB TIX, 2HREOEBIERD | BRI % OB
L3 L r=0.97 (p<0.01) £ FE LR IEDOHB % 7R
L7z (Fig.2). $7c, &HE 1 BERIE D *"Tc-DMSA
BEE (14.5+113.7%) $#E 2 BEH%O *Tc-
DMSA BHUE (18.2116.8%) | ~NEHEIKAE (p
<0.01) TH o 7-.

(2) F#b & NDIERM (Fig. 3)

EEB DA T P Tc-DMSA BEUE & 4E# &

n=24
y=-0.13x+20.43
% 30 r=0.61
0 p <0.05

enormal case
onormal volunteer

DMSA uptake

age
Fig. 3 Relationship between DMSA uptake ratio (%)
and age in normal renal function cases and normal
volunteers. There is a significant negative cor-
relation.

NS
r 1

<001
g p<0.01
—N

NS NS pO01 p001 p00S

%

2 8 & 8

DMSA uptake
3 & 8
-te
—e—
.t.Mks wBe 00
J dﬁ“..- [IN ]
anal

kMR

normal A B C D E F

Fig. 4 DMSA uptake ratio (%) and mean DMSA uptake
ratio (%)= S.D. of individual kidneys in normal
volunteers and cases with each type of renogram.
A: normal pattern, B: mild impaired functioning
pattern, C: moderate impaired functioning
pattern, D: severe impaired functioning pattern,
E: non-functioning pattern, F: obstructive pattern

DR E R E 25 1r=0.61(p<0.05) T, FE%
BB %R L. FH P Tc-DMSA BEFEIL,
A 16.714.6%, £ 163+4.6% T, HEDH
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p<0.01
p<0.01 p<0.05
-

% 40, T ! '
” ]
304 s
% 25 « @
g 2 s
< s * H
Q } o
o 10
. }
IE
unilateral riormal unilateral
atrophy hypertrophy

Fig. 5 Comparison of DMSA uptake ratio (%) between
normal volunteer, and unilateral atrophic and
hypertrophic kidneys. There are significant differ-
ences between them.

DBEVA, FELREAGEIROON o7, IE
BRI VT 4T 4 NDEADF ¥ Tc-DMSA
B#EIZ, 147£1.0% 7T, 3BIIEBOEEL» -
72 (Table 2).
3 L/TFLINZ—=F0 *Tc-DMSA 18
LD (Fig. 4)

SIEBI DA F NZF N D *Tc-DMSA BRLER
ERL ) TTLNRY— U BIXUEER & OBGE
RY. LI LDIEER RS EEER TR
B L UERERERIL, AE % O"Tc-DMSA EBERFED
KT 22D, FFICERRERIL, EHLETER
7z, T, BEREKTRE OERER T TO
BIXY — L BD ™ Tc-DMSA EREIC b HFEE %
Borc. PAERG, EEREOMIIEEELRD
$°, ®"Tc-DMSA ERFIIE VDD SENDH D
FTHET AEmMEFED .

@) FBMEXOAEMEEEDTME

IEEAEBEE O A T3 *Tc-DMSA EBHEE & JE
KE, BLUHBIOZERKE D P Tc-DMSA EIEFE
EORBTIR, BABEIAEEIIEL, EHTIHE
B I{EA o 72 (Fig. 5). Index (Fig. 1) D¥REF T,
Index DEV S DIF & ¥ Tc-DMSA EBEED G
EmaEoohsz. $72, Index B3IUTFT, K

32 % 4 %5 (1995)

% 40
[ ]
35 [
30{ B n
o 25 -
x F o normal
§' 20 5 = hypertrophy
< 15
g °
o 10
5

0 2 4 6 8 10 12 14 16
INDEX

Fig. 6 Relationship between DMSA uptake ratio (%)
and unilateral hypertrophy index in unilateral
hypertrophy and normal volunteer kidneys. The
indexes in unilateral hypertrophy kidneys tend to
be higher than those in normal kidneys. There is
also a trend toward increased DMSA uptake ratio
(%) in the mild hypertrophy cases (the index <3),
as compared with normal group.

BHRAKSZNUTIEZHTEVWL DY, EExR
BICH, 9Tc-DMSA BEUEDSE W] % 320
7= (Fig. 6).

Iv. # =

#mTc-DMSA 3, #iEICE ) BEEISERD
2, FARMNCERL, —EERIALCbOI
REA~OHEM A% {, REFBZZICE T o Tw
BM0 T, BRENMETLGETHI
B BB T A LD TE, BORES
FAORIE L TERBBENRTVEY, H)I S 329,
HBICEESKHOATRL, ZOMEXFIHLTE
HENOEBIELRN, TOBEL L > TED
REEEr KRB TEALER. SEbhbR
2, TOFEEFBHKTLEEDIZ, PIOMHIZE
AL 7T 0%8EBE LTI, LTI L0
5 — v L9 Tc-DMSA BEEUE & O BIfR % Bk
L7z, *Tc-DMSA BERFEICELC, KEH#
4 A= TOHEKACIZEET 281 (1987 E£45 2
RHEET® Tid 2 BRIBLUBRORGE ¥ ED TV D
P, SRR TIEH 05,5 1BEHOL ) 7T 4
R THIIG SR TREEZTo TV A 7-0DRE
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BREIAT R 25 2 L2z, SARTONERIKE
DEVEENL VW L2 58T | BERGOREE
T>CTwa. EFEFD *Tc-DMSA BEREIC
B9 A 5P, Murase 52 BX KA L0 2 &
DFHE L 2HHBEOWUEMBTH Y, bhbh ol
EEL D BMEERRLTWA, 400 1 BERE% L
2 B [E1{% DO Tc-DMSA BHERUE DG Tld, 28
REAT 1B L D EBICEVEZ R L7, B
BED LI IE R T o IERIDOLLETH 5 720,
1 FE LARE A~ D EFE 2 7R T P Tc-DMSA DIfiLH
NOBIFIIL DT, FIINv 2T FA
TV NOBLOEEBLEEZ LN, LHL, BE
B e Bbh s Mk omL/c b L —
H @ back diffusion (2 & V), 1REEELEOE~DE
BOEBLTCYw2AREEEIHE. MY,
Murase 52 BL UKL PG L T 5 2 B
MMETCIE, EAEXTEDTWARVDDS, bhvbh
D1 BEEMEAY, BEERZVIEZEOERME
%o 12D O EET Lz ook
WY DL, 20FHEMMET LAEREAFII Ny
YUy FORTICES LW IR TSR
5.

1 B4 D #Tc-DMSA BHEEUR & 2 Bl 0
#mTc-DMSA BHEIER S IEOMEZ R L2 &
5, 1BEEIECOHERMICEEMTREE Z 2 Hh,
S ERMTREZR TS 2 %L LT, KED
BOBER/NE R CREMGFCoWER R EICH
HeEZONT.

MRS & BZEIC D W T DM TId, BHAEIE
B 24 Bl, 2~74 %) O ®Tc-DMSA BB
B E & B IIIZERICEAL L, FELZAD
MEZRD. IS 0~3EE—2 &L
THA L, 20~60 K TI2IZIZFAT, 60 LIRET
REEICED, RA?OKRFTIL0~9 Ky E—
e LTI15~59 % T TRIZIZTFAITDNY — v %
MRLEZEHBELTWS. bLbhORKE T BHE
FE TIE ¥ Tc-DMSA BHEIE BV HEmA R S h
7B, FEBVEADS 7 120 BRI BEOMEHIAT
2ol

LTS unRy—r BT, ASD

#nTc-DTPA FIJRL / 775 L L " Tc-DMSA L /
DUFTT T4 ERWEET, *Tc-DTPA
RV 77 LOEFERE X UERTHO—ERE
¥mTc-DMSA BHEIE L OMICEE MM % 2O
TWwAD, BILOIH L/ 75 LTDI/INY —VED
HERRE LCEBTIRENS S 2 o7z, 400
DA TIRIEFE & SRR TR S & O ERGE
ROMICEEERRD, L/ 7VIut, EBRENE
WIIER, F7o, BEEETREOSHBICAEEE
2RO, DR S *Tc-DMSA ERUHRILE
PEEEICHERI L, M VB REREOE D THE L
Zzohiz, FISMYICHERTIER R L AEE
BROL,olh, V5 A EIZREUHZENS
y—rTh, BLLOLLEVLDFETHET S
W% EDr, FOEAE LT, KEETEEY
MOYERAH D, ZoFIcHEE S/ RI OFE
W& D) BEIENE»T LB %5 TV 2 A RE
i BHW, FEBHNIITS ®Tc-DMSA D1 77
Y M, BAEOHMCREEICL LA LEEDbNS
A5, RH S OBELFIH L oG TIIELRERA
D RIZBRE L/CEBZIEIEE ML 2600 &
DINZFTTREABATE 20D, F8IZHL D
ZKEHET D *Tc-DMSA ERE KT LTV 5
Blbdh b0, bHIEEOBREREY KBLL T
WhHEEZOLND, 72720, L0 IEMEICERER
FEA HIWT S 2 7 OB R & 0T L 7 B L s
DRER EEREGHERT ILENDH L.

L/ 755 ERENY — 2 BT HIERITI,
KEAE, WHUEE % &8 R E AR O R A A AT
BTHICEETH Y, “Tc-DMSA DEEKERE
HREVEZZOLND,

BEMICHE FOE»EHL, HIOFIIIERIC
HAREEBICRRKL TV FBERHERIZOWTOR
T, BEKEAERE 124 L *Tc-DMSA EH
ROBFERBMER L, T2, FERRRSZ
NIFEEHTRVWEITYL, EFMEREHX
»mTc-DMSA EREDS B WM Z R L7z, BIZK
XXX BEESTTIZZ O P Tc-DMSA BEEER
DEIHATEY, FEEOBRBIKTEHI &9
WL TREKEORENZAEEEENIIRT L
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DBTELUEEMIREIN. LirL, BOES
@ﬁk@mﬁ{ib:Ob\f@mE‘ifﬁzo.,Cb‘&\/‘o)
T, 4% SPECT I X ML EL Bbh:.

v. & &

211 FEBIZ ®Tc-DMSA B v F 77 4 & M-
OH L/ /I A%xfTwlEZ L £DOHEE %R
BLEBIT, "Tc-DMSAE Y v F 77 L% Hw
TEE L EREREEIC OV TR L.

1) BHREEIEFEE T, *Tc-DMSA BHEUE L 4F
HEDMICIAELBOHBELRAD I ¢=0.61,
p<0.05).

2) BIOMH L/ 7 J LD — 2 TEEHKAE
BETRE L CERERIZIESRICH X9 Tc-
DMSA BEREOEE LK T 2O/, HAER
TREEE*RO LD o72hs, L/ V54 EHER
g% BERERELHEET 2T REMIRIE SN
7

3) fUAEMIBKRD D 2 EF) THEARE B ILEHE
FEICH AR Tc-DMSA BEINFEOFE LN H
N, BEKEOBREMAE L ERZF M 2 1ML
N X (AR

KR XOERE, %290 HAKEFRER (KiE),
55 49 [ H REFERETRF XK (), 5th Asia and
Oceania Congress of Nuclear Medicine and Biology (Indo-
nesia) ICBWVWTEERL 7.

HEE D ABFFRIER & TR, THh RV E
LR eEFE, NBR, FoMER, REERETER
BERICEH LIS

X ®

D MIE—, NIHE— FH B, BEH & GHF
W, BEEE: 0T AT L A BHBERERE
BT A ERRIOBTZE (BB 1 ). WMRAE 22:313-
327, 1976

) MNE—, NINE—, FH &, #H & A
H O BEEBH:. Lo FH AT EREER
BT 5 BRMRTZE (1R, WRALE 23:
119-125, 1977

3)MINE—, NIE— FH & #H & 6BHF

32 % 4 5 (1995)

¥, BIEREMW: LU Fh AT LD BEEERETE
WZRT DERIRIOBTZE BTV ). WIRAE 23:653-
665, 1977

4) Lin TH, Kehntigen A, Winchell HS: A *™Tc-chelate
substitute for organoradiomercurial renal agents. J
Nucl Med 15: 34-35, 1974
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captosuccinate. I. Subcellular localization of *™Tc-
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Med 6: 169-172, 1981

7 ERER, FEE—, TH E # =E N
MK, T SEREEREEL LTO *Te-
DMSA L/ Vv F 55714 —DHAM%IIOWT.
WRAE 31: 931-936, 1985

8) (1) BAT 1 v b — 7HREF - EFHAIBEF
A A=Tr FRRILEMER S BEFA A-T
¥ 7 BAEACICE T B EE (1987 45 2 KIKLED).
Radioisotopes 37: 108-116, 170-178, 1988
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Hamamoto K: Methods for measuring the renal uptake
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10) KE%Z, THEF, A7 &, HAU0E, fm
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1) MGE—, NINF—, KEWER, HFH 45
W& B EBAEDOHER IZBT HERIRIATZE. WK
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12) RHIEZ: * Tc-DMSA & uptake |2 & 5 R 2%
BB R BOBAETEICR T AR 1M F
W2 L 28, HWRREE 78: 1553-1558, 1987

13) MR, SPFER, FEE—, Tihi  fE
HEEEICHT 5 *Tc-DTPA FIIR L / 7' F 4,
wnTe-DMSA L / & ¥ F12 & B 5Fffi. WIRAAE 33:
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15 KEEZ, FIUEL, &8 %, (CEiEA:
9mTc-DMSA B uptake (2 & % KEE DB #EFEET
fli—4F ISR EMEBR I L 2R Lo
T—. BUWJKZEE79: 1406-1412, 1988
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Summary

Quantitative Analysis of Individual Renal Function Using ®™Tc-DMSA Scintigram
—Comparison with ®'I-OIH Renogram—

Satoshi Komar*, Hiroshi Toyama*, Akira TAKEUCHI*¥,
Kimie Yokoyama*** and Sukehiko Koca*

*Department of Radiology, Fujita Health University School of Medicine
**Faculty of Radiological Technology, Fujita Health University School of Health Sciences
***Section of Radiology, Fujita Health University Hospital

9mT¢-2,3-di-mercapto-succinic acid (DMSA) is
able to be used for the quantitative analysis of indi-
vidual renal function by calculating the uptake ratio.
The purpose of this study is to assess the clinical feasi-
bility of DMSA uptake ratio as compared with '*'I-or-
tho-iodo-hippuran (OIH) renogram pattern. Two hun-
dred eleven cases (191 patients, 1 to 87 years old) with
renal disorders and 4 normal volunteers (27.8 2.4
years old) were studied. Just prior to the DMSA study
in the same day, OIH renogram was carried out. They
were divided into 6 types by OIH renogram patterns.
In 24 cases of normal renogram pattern and normal
blood data who were defined as the normal group and
4 normal volunteers, DMSA uptake ratio showed
negative correlation with increasing age (r=0.61, p<
0.05). Patients of the severe impaired functioning and

the non functioning patterns showed significantly de-
creased DMSA uptake ratios as compared with the
normal pattern. There was also a significant difference
in DMSA uptake between impaired functioning pat-
terns. Compensative hemi-hypertrophy kidneys
showed significantly higher DMSA uptake ratios than
those of atrophic kidneys. The possibility of the quan-
titative analysis of the functional compensation was
presumed. In conclusion, quantitative analysis of indi-
vidual renal function using DMSA uptake ratio is
considered to be useful to evaluate the renal functional
reserve.

Key words: *™Tc-2,3-di-mercapto-succinic acid
(DMSA), B'I-orthoiodohippurate (OIH), Quantitative
analysis, Individual renal function, Renoscintigram.
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