75

(FEWHE)
EREEER E BT A YTc-MAG3 12X 5
%7>%7774®%F%%m
RE RRIRET L gt Bl EE* RH e
B gh* W & R IEEE NI i & Sl

BE e BREOBBERESRY 12 k1T 5 **"Tc-mercaptoacetyltriglycine (MAG3) (LAF, #A<Hl)

ICEBEY v FIr7974B8LV0EDI YT TR,

IBI.0IH & HERF L. AFOWEKHKIS IO L/ 7

7 243 1BI-0IH & k< —B L7, FAOWE NS AL Y BERIER 2% < R IR H o A O Wit < 2
DOHENFEETH -72. AF|EL BI-OIH DY ) 75 v 2 EORNICE BT ABEBERAE DL (r=
0.87, p<<0.005), &K|D 27 Yy 7 5 > ziZ 1231-OIH » 60.54+10.5% L{EfETH 7. 8HIC BT B35 7 3

JERBBIC L 2BREY VT 5 L Rk OWER T,

1281.01H & [FiEIC BiF7s 40 B A3

Bk (r=0.77,

p<0.05). #5604 % CoORPHRIT, FK| & 128I-0IH CRIZETH WV FEERZ L7, REICEL
TREMICRIED & - TEBIL ke 2> » 7=, AT 1B1-0IH (2t b 2 O Te BRI L v F 75 7 « FAfHFI L

LTHRETHHTHD L EL LRI

L FL&IC

INETHEYLFS T 7 ARAE LT,
99mTc-dietylene-triamine-pentaacetic acid (DTPA)
¥ X Ot 13-ortho-iodohippuric acid (O1H) 73z <
HowohTE1"2, zo 95 s, BI-OIH 3 %o
—[RIEER T £ 8074 A3 ALALIRAE 5> & ¥ U 7% SR ER
s b HkE S, EHEEE T 7 b b A 2 R A
(effective renal plasma flow: ERPF) o fll@E 58 L
Tws. oL, BI3FEEsrBRo =R L¥—
MN365MeV LELK L = ATOBMBICITEL
TE6F, FHHEALEEHL80H LR,
BRBERHINT 575 L BE~OWKE LORERY S
5. ZDi, 1281 EH OIH B AT LR S

* KRR RN R
> [7] B kNE

U BUR R O AR
% SHE8HI8H
BAFAZA cSEELNL A 16 H
BURIESR A © ZORIE > < 3 LS 2573-1 (& 305)

FUE A BRI R
e & th Ik

(REBE2: 31: 75-84, 1994)

N5 & Hichoten, *9mTe Al L ik 5
LEREGEM TR, BEHLEE SO AT
EWOHRIEALDHSB. Zo®, OIH & [FEEER
BetEx B+ 5 9T i X 2 B g NE R
JEH] & L < diamide dithiol ligands (N2S2) =
PAH-iminodiacetic acid (PAHIDA) 7 ¥ o 99mT¢
B eawr Rt s nizn, BIRIREBMAEVC &
REEDOTEEL LB TERICEES 22
7236 1986 4, Fritzberg o5z & » T I /-
99mTc-mercaptoacetyltriglycine (MAG3) (3 BR¥ T
ZOBERWARMEICET 22 o@RENTbR

R X v MESAECHAVLRTNSE IO,
FOr )T 7 2OEMICE L T —EFERL
HBRH = h 27X HERENK >0 OBE
RHBHIT,. L, zhbn %<3 OlH L
BLZLDOTHY, 57/ ERE (PAH:
raERIVT TR
BLoRBEIT-oBREZFZLEAERW. 22T
AEbhbhiz, P"Tc-MAG3 0By v F 557
4% BLOIH L@+ 3L L bic, 207 )7
5 v 2% 18[-0IH $ X O PAH L Bt Lz,

para-aminohippuric acid) iz
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Table 1 Summary of the patients

Case No. Age & Sex Clinical diagnosis

1 69M CGN
2 47M MPGN
3 46M CREF (IgA nephropathy)
4 S52F IgA nephropathy
5 37F IgA nephropathy
6 43M CREF (IgA nephropathy)
7 18F MPGN
8 75M RPGN
9 20M endocapillary GN
10 18F RVH
11 66F CRF
12 69M Lt hydronephrosis

Rt non-functioning kidney

Serum Creatinine GFR (Cinulin)  ERPF (Cpan)
(mg/d/) (m//min) (m//min)
1.2 33.9 173.4

1.1

1.3 39.8 307.0
0.7 59.0 503.0
0.8 69.5 339.2
1.8 28.3 314.1
0.6 70.7 538.8
3.3 10.2 136.0
1.1 59.0 657.1
0.5 32.3 457.5
1.7

2.8

CGN: Chrohic glomerulonephritis, NIEGN: menbrano-proliferative GN, CRF: Chronic renal failure,
RPGN: Rapidly progressive GN, RVH: Renovascular hypertension

II.

Lo R

TRRS4E 1 Aa D 3 e TRBEICARE L 72
BHEBRE RAE MK L L KEBONRRE
Table 1 (Z7R+ X DI, BUHRREBRLEZhIC
FRES 2 BB AR 9 B, T e U AE 1 51,
FRAAHOBELRE1H, B3IV EFHAD malig-
nant fibrous histiocytoma (MFH) iz X 2 7R i 1
Blcdh -1, V¥4 46.7 1% (18-751%) TdH
D, BETH, KESHITHo. Zo 1260
5%, 104iIciz BI0H Ick 28y L5757
4%, IFliCiZA XY > & O PAH i X % 185
7V 75 AT A MERITLZ.

kB, FRBT TEIES O RRRER O L 3
+ 5 HHE (GCP) 2 E5F L, KEORREEER
EPEBEB I 2T, FRREICEL I,
BEEANCERBRONER X PHEREIC>WT+
SR T 7218, XEALWLAFETORER
.

2. K &

R LTz ®"Te-MAG3 (HA AV 74V v 7 2
#HH) 21 34 7 4 (1 ml) 2 MAG3 0.15 mg
% 99mTc 370 MBq (MR %€ H B Ic B3\ T) TR L
BB O TSR E LT S h.

MREAE

REICHEN > TRENMBEERLEL, »oORE
30 43R 300 m/ o fR7k % & 7. HERRFE IR
PLEL, DOMLD L FH AT (L — A2 2
il ZLC 7500) % JE B3 i ic ¥ T, **mTc-MAG3
370 MBq % i ERAR & 0 2 3R L. Bk
E03IMZTLICI6 7L —2A, HFENTO0R ZLiC
RTv—Lro0dGEWM G E . MERCAHSTA
VTG L B R o o v e — & (RERYETT
il oo F ey T00)IcTF—2EWEL.
Y 2 — 23R T R X — BRI 2 F 7.
7z, *mTc-MAG3 # i & 5t U o IR >
s, 4,9, 15,20, 30,43, 60 33 X X904y i 2
mlORIME L, 23— AL FEFAICEY
miEr v 75 2B L. &6 12 # 160
DHICHER S &, RPESHEEED? S RPHEER %
VARG L LTRD. 0B, BHRATE CHb
etk sz LT, BROOHIELIT- /. Ifu
BWEROHER 7 v Ay = LB Y L & —
(ARC601) 2 vy, WIFhb vy 5y K&
HEOMILEX21To 1.

BonHEGRT — % h o EASKE EASKE
BIXOEDTHETAy 759 v RicerhZEnE
DR (ROD) % 3%5E L, 4 Fh o ReEHAE b
BOEELV ) V5N, KBV 75 0) #{ERL.
FEAE A 0-4 o GHEE» O Zh Zho N
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v 7 750 v KOG WRE L 72l & AR
15 A 4L FE R (right kidney function) % BH L 7-.
$rz, L7 T ARER UERERREL LT, Bo
AP RARICET 5 £ TORER (Toa), BIV
HOHBERBERHEICELTHLPEET S ETO
B (Ta/2) 2 HH L.

FER] 1 B L O 12 2R < 10 ERICB W TIE, LA
F & &Lk T ¥mTe-MAG3 12X % By
v F 757 402H %I 123[-0IH 74 MBq (H &
AV 4V s AV BHEICELZBYLF I T
1 E AT LR iR & B L CHesihRad L 7.
s 2, 11, 12 @ 3ERZ RS 9flic B W T A X
Vo, N7 BIRBICXAEREI VT TR

%
hr, By Fr57 00 2 BEILINICHITL .

0 ) LERMBFCIED & - 7] 1 st 8 fil
TYNTc-MAG3 D7 )7 5 v 2 L L 7.

7o, ¥nTc-MAG3 & 5. fii#4TH - fhRAEIR,
— MR MAEARE, MRELFRE, RREORK O
HEIZOWTHTHEL 2.

s, FHOEDOKRIEIC L Student’s t-test %,
Al oF EEOMREC FREs Ay, fER$ 0.05
DUTFEREL LK.

000 -

500

(ml/min)

400

= 300 F
g 200 y=78.0+1.25x r=087
=
1
3 100
=
¥
oL ' X L 1 1 n J
0 100 200 300 400 500 600

Clearance (MAG3) (ml/min)

Fig. 1 Correlation clearance between 29mTc-MAG3
and 123[-OIH. Broken line is the line of identity,
and solid line is the regression line (Same in
in Figs. 2 and 3). There are good linear corre-
lation between MAG3 and OIH clearance (y=
78.0+1.25x, r=0.87).

. # B8

9WmTe-MAG3 £ LpitgTH - i ik, Mg,
JRIREE T 0 B 2 B T HEBE 72 2 > 72

Fig. 1 iz, 9mTc-MAG3 & 2[.OIH D 7 Y 7
5 v ZAOBGRE TR, WE ORI BT fHRER
(ZHEw 5Nz (y=78.041.25x, r=0.87, p<

700
600

500+

E
£
E 100 F
:; 300 F
s,
E y=17224 121x =077
5 °.
2 100
& o
0 " 1 L L 1 ! )

0 100 200 300 400 500 600 700

Clearance (MAG3) (ml/min)

Fig. 2 Correlation clearance between %mTc-MAG3
and PAH in eight patients. There are good
linear correlation between MAG3 and PAH
clearance (y=172.2+1.21x, r=0.77).
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Urine Excretion (0-60 min) of OIH (%)

Urine Excretion (0-60 min) of MAG3 (%)

Correlation urine excretion 60 minutes post-
injection between MAG3 and OIH, which
showed good correlations but no significant
difference.
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Right kidney function (OIH) (%)

30 L 1

30 40 50 60
Right kidney function (MAG3) (%)
A
800
y=-1.94+091x r=093
600 |
7
3
- 400
=
= J
= )
»
S
E 200 +
=
°
0 L ) L
0 200 400 600 800

T max (MAGJ) (sec)

B

0.005), 9mTc-MAG3 » 7 ) 7 5 > =iz 1231-OlH
I L T BICEME L 7R L 72 (p<<0.001). 10 1
DL TR "T-MAG3 D 7 ) 7 5 v R,
123].0IH » 60.54+-10.5% T&» »7-. 7=, Fig. 2
IR & 9 I ¥Te-MAG3 L PAHD 7V 7 5
CADORIC b B A BB FR (y=172.2+1.21x,
r=0.77, p<0.05) @EH LNz, FEOSHE T
0 9mTc-MAG3 & 123[-OIH o R kit R i
i3 Fig. 3 1R+ & 9 I BiF 72 FHEARASR (y=9.07+
0.86x, r=0.90, p<0.005) # w7223, WH DI
FEERRD LR,

31 &

T 1/2 (OIH) (sec)

1 (1994)
2000 ¢

V=921 +054x r=087

1500

1000

500

2000

1500

T 172 (MAG3) (sec)
C

Fig. 4 Correlation of split function of right kidney
(A), Tmax (B), and Ty/2 (C) between MAG3
and OIH. Split function of the right kidney
and Tmax showed no significant difference be-
tween the two tracers, but T2 was slower in
MAGS3 than in OIH.

Fig. 4 i 99"Tc-MAG3 & 'BI-OIH 04 >~ 7
A TRENHEL N -EEEECBRE R, H
Xt 75 A HHE (Fig. 4A), Tumux (Fig. 4B) 5 X O°
Ty/2 (Fig. 4C) ® v ¥ 1 b **"Tc-MAG3 L 123]-
OIH o] 3 [ i B 4F 7 #HEARAGR 3B b h i,
EEBES & O T i3 297Tc-MAG3 & 123]-
OIH to i cHEEZEI R Do, Tyz i
123].0IH i fr#k L T 99"Tc-MAG3 T & & (p<
0.001) IZFER L Tz,

Fig. SICIEH O R &R L L ERELETT S
GEE] 7, 18 5%, #tk). %7-, Fig. 6 IC i HE D

Presented by Medical*Online



Count rate (cpm)

40000

30000

20000

10000

REBRASIE B o d3 1) 5 O9MTe-MAG3 (2 X 2%y v+ 7 7 7 4 OERIKI

10-12sec 19-21 sec

A ]

2-3min 15-16 min

MAG 3

MAG3

1000 2000

Time after injection (sec)
C-1

Count rate (cpm)

10000

10-12 sec 19-21 sec

- :
-
2-3min 15-16 min
OIH

sooo |
OIH

6000

4000

2000 17

9

0 1000
Time after injection (sec)

C-2

Fig. 5 Case 7, 18-year-old female with menbranoproliferative glomerulonephritis (type
I). MAG3 and OIH studies. A: Serial 99mTc-MAG3 images. Top raw images,
left 10-12 sec, right 19-21 sec; bottom raw, left 2-3 min, right 15-16 min. B: Serial
123].0IH images. Top raw images, left 10-12 sec, right 19-21 sec; bottom raw,
left 2-3 min, right 15-16 min. C: Renogram curves, 99"Tc-MAG3 on the left,
123].OIH on the right. The patterns of the renogram of the two tracers are iden-
tical. But elimination of MAG3 from the kidney is slower than OIH.

Presented by Medical*Online

2000



80

Count rate (cpm)
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Fig. 6 Case 8, 75-year-old-male with rapidly progressive glomerulonephritis. A: Serial
99mTc-MAG3 images. Top raw images, left 19-21 sec, right 37-39 sec; bottom
raw, left 1-2 min, right 27-28 min. B: Serial 123]-OIH images. Top raw images,
left 19-21 sec, right 37-39 sec; bottom raw, left 1-2 min, right 27-28 min. C:
Renogram curves, 9mTc-MAG3 on the left, 123]-OIH on the right. Both renogram
show severe impaired function patterns, which are identical. All of the MAG3
images are superior to OIH images, especially in vascular phase.
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BT v/ 75 A %5R LIS GEF 6,
435%, B 2+ UEoERAPRT L DI

9mTc-MAG3 D Effix 1231-0IH L[ 2k v
nNTwnwik, i, $FE£EH O MFEE KT I
9MTe-MAG3 DB DHHE X VAR TH v, FEH)
6 O X ) ICHEEIR T 0 HERIZ £ Z oA
FETH ol £z, ¥mTc-MAG3 & 123]-0OIH
DV ) TFTEDNE—TEF 9 2BRVWT, X<
—¥ L. 72120, BEtAO 4EIE " Tc-MAG3
TS nRBR?D - 7.

Iv. # 2®

Ao REHT 9" Te-MAG3 D BEIRAE A%,
Bra i L X0 R E B E T 121-0IH B X
PAH # v BHE7 1 7 5 v A L+ 5%
TkEFRBBHE L.

bhbh ot cix, ¥ Tc-MAG3D 7 Y 7 7
v 213 121-0IH 0 60.5% L (EfETH 7245,
FoMcx R s HEBRKRERZBO O, Zh
i3, ThETORELABTLIHMATH %5,
9MTc-MAG3 & I21-0lH » 7 V) 7 5 > = iz
L ZF S TATY 6 67% i D ENH
/)9~12.14,17~20,22,23)_ = iL u: %;‘;&# D l\ @E‘/\‘C_
X 2 LS RIME O EL—RH EEZ O DD,
WEEDELEBL TVWLILDOLEEILND.
9mMTc-MAG3 & BI-0OIHD 7 ) 75 v 2D #E ik
RANE ~ D BLREDZIC 2 T, M{FHEHLHRIL
HKADRBROEVHET D LRESA TS,
4|z Taylor &2 & - T, PAH 7z v~ L probenecid
D AR T 9MT-MAG3 » 7 Y 7 5 > &% 123I-
OIH L h FHIcMEl shs Z LA@ESHTE
n 2o 99MTc-MAG3 o JRHIE ~ o FLFnk i 1231-
OIH X WfEnwibotEX BN S, ¥, ¥Tc-
MAG3 o ififEH ~DFEAHRE 121-0IH L v
B EBHEIR TV~ LAk
HRARBRIC BBy 2 LEX LR, ¥"Tc-MAG3
DY T TR 12BLOIH & il L TIEETH
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35 v b OKRETIE, ¥"Tc-MAG3 D27 Y75
v AD 1% dREE B & D 897 3 RMHE

Wizt s w5, Lz 5T, ¥nTc-MAG3 &
12B3.OIH » 7 Y 7 7 > 20 FHE{%EE 0.87 L B
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Wz &R, JIE E0RBRE BICRERE D FHHRE)
DEEBLTVWELLDLEEZLRE.

¥z, SEIORFTIZHFICEBNTA XY v,
PAH ic X 21887 V) 7 7 v 2 L O &% L.
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B MEREDO EREATEETH B2, ZOoFH
DEML - DHITE BRIV L>oT 5.
¥/, ZhE ToP¥Tc-MAG3 IZfH+ 5 #ED
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#r)V 7 oagEtolKICEYT s BETIEL A
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LT, Zo/RIZo>nTiE, 9mTc-MAG3
D7 YT 7y ANLRIERE AW TEZE MR
BAHETIHRELEINTWSEN, 20X 5kl
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Summary

Clinical Assessment of *"Tc-MAG3 Scintigraphy for Impaired Renal Function

Motohiro SATo* !, Kouichi HIRAYAMA**, Nobuyoshi ISHIKAWA*,
Tohoru TAKEDA*, Jin WuU*, Yuji ITAI*, Masaki KOBAYASHI**
and Akio KoyaMa**

* Department of Radiology, ** Department of Nephrology,
Tsukuba University, Institute of Clinical Medicine, Tsukuba
t Department of Radiology, Tsukuba Gakuen Hospital, Tsukuba

The renal scintigraphy and clearance of #9mTc-
mercaptoacetyltriglycine (MAG3) and !23]-ortho-
iodohippuric acid (OIH) were compared in 12
patients with impaired renal function. The patients
were first studied with MAG3 and then reinves-
tigated with OIH two days later. The MAG3
renal scintigraphy gave better quality and functional
information in comparison with OIH. The MAG3
and OIH renogram showed identical relative
kidney uptake and Tmax, but T1/2 of MAG3 was
longer (p <0.001). The plasma clearance of MAG3
was lower than that of OIH, but they correlated

significantly (r=0.87, p<0.005). Also, the plasma
clearances of MAG3 and para-aminohippuric acid
(caliculated by the standard clearance technique)
showed good correlation (r=0.77, p<0.05). The
urinary excretion during the first 60 min after
injection was the same for the two radiopharma-
ceuticals. We conclude that 99mTc-MAG3 is a
suitable alternative to !23I-OIH in renal scintig-
raphy.

Key words: 9°mTc-MAG3 (mercaptoacetyltri-
glycine), 123[-OIH (ortho-iodohippuric acid), PAH
(para-aminohippuric acid), Clearance, Renography.
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