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Table 1 Equation of “’"Tc-MAG3 plasma clearance by means of a single plasma sample

Russell’s equation for adults

ERPF (ml/min) =632(1—e 0086330y - Eq. |
¢ = plasma concentration (/L)/injection dose (ID)
ERPFbs (m//min/1.73 m?) =ERPEX 1.73/BS . ..t Eq.2
Bubeck’s equation
for adults
TER (m//min/1.73 m2)= —318.63 + 145.91Ln(V44 X1.73/BS) ... ... ... Eq. 3
V44 =volume of distribution at 44 min post-injection
=injection dose (ID)/Plasma concentration (/L)
for children
TER (m//min/1.73 m?)= —351.8 + 168Ln(V35X1.73/BS) .. ... .o Eq. 4
V35 =volume of distribution at 35 min post-injection
=injection dose (ID)/plasma concentration (/L)
Piepsz’s equation for children
ERPF (ml/min) =665.89/P35+ 1.8 . . .. .o Eq.5
P35 (%ID) = Injection Dose (ID)/Plasma concentration (/L) X 100
ERPFbs (m/min/1.73 m2) =ERPEX 1.73/BS .. ... e Eq. 6

Calculation formula for body surface area (BS, m?)

BS =BW"423 X H"725X 0.007184
BW: body weight (kg)
H: height (cm)

see appendix which review’s original formula.

AR 20 S3HTLC 8 mIAKE (kg), K 300 m/ DK
R S 701%, WEAMLT P"Tc-MAG3 Biflix 2
WEE L7z, BHER, T <h AT THRERY ~
F 7T L% 20555 30 5 RIET % & FERFL,
BATIE 44 5, AR TIE 35 IiESHCER L 72
Bl o mi i &R & 3~5 mil % $TEEFE A
Fa—7IHRM L 72, @ OB | ml O RS
feCy #HERILCFL—Sarhyr vy —TE
WL, FECES LESHE 1 ml O 10° &G
i1 ml P ORSTEE (Ci) 2 3HE L 72,

MAEREL L OHRGEZFNEFROMENS 1 S
METOMEES ) T 7 v ABRI L E LR A HAHE
Vt B LSR5 EIIT A M4 | L P (%ID/
L) L TOHETHSE L.

ID=CiX A (1.5 X 10%)

Vt=ID/(CtX 1000)

%ID/L=(CtX 1000)/ID X 100
rEDfEE I THREIN TV 3 20MEES
)77 AEHA (Table 1) IZFEAL T, 4 A
DIAEs ) 77 A kEH L7,
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1. RAICE T3S

Rusell {% (X) & Bubeck % (Y) TlX & HHTH
WHBBRAUR S N7 (Fig. 1), 4512, KK
WIFEMETIE T 2 L ME ORI 1 10E
e, w&bEVHEREO R Y=19.50
+0.963X —0.000523X2 (n=48, r=0.994, Sxy=
9.21) Tdh -7z (Fig. 1C), —F, MHED EHDH T
EWAHMMERIZOED 59, Russell ETHE S
N7 Bubeck L D b HFEIZH EXRL
72

2. WNRICH B

Piepsz (£ CTf# 5 11 % fli & Bubeck (LD H % B4
HE L6, MEOHEIZES DO THRVHERE
% o572 (Fig.2A). L2 L, PRFKMEFEH#EfE T HEL
T 5 LMBAORERIIRAIZBIT 2 L REIER ZE
WHBI B FR AR E M (Fig. 2B), /MNEIZBWVWTE
bEWHERKREAT 2 RN 2 XX Y=
—1.82+1.283X—0.00109X2 (n=9, r=0.998, Sxy
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=5.61) T/REN7 (Fig. 2C). T 72, /MRIZBW
T Piepsz %13 Bubeck £ L TEWMEE R L
72 (Fig. 2C).

3. RABLIUNEDZ ED

Russell {113 & U" Piepsz {E CENENHMIZH
HENZAB L O/NEDEIER D% Bubeck
FOMERB L 25, MEITEDOTH WV
BAVR &, BRI Y=16.27514+1.0042X —
0.000573X2 (n=57, r=0.992, Sxy=10.68) (Fig. 3)
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Fig. 1 Correlation between Russell’s (X) and Bubeck’s (Y) methods in adults. A: Eq. 1 vs.

Eq. 3, B and C: Eq. 2 and Eq. 3
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2 I standard & L 7= Russell {#:8 £ UF Piepsz #:1&,
£ PEAEETRFI L 72 Bubeck & D b BV 2 kA%
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e . ‘f&m?““?“’ FERETE AGEWL, FBRE AT O LS O B e
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Fig. 2 Correlation between Piepsz’s (X) and Bubeck’s (Y) methods in children. A: Eq. 5 vs.

Eq. 4, B and C: Eq. 6 and Eq. 4
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Fig. 3 Relation of all data of plasma clearance which is
calculated by Russell’s and Piepsz’s algorithms in
terms of X-axis versus by Bubeck’s algorithm in
terms of Y-axis.
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T O EHIE, OBREX Mz T5 2 L %
HLCTAEREL > TWE, SRS L—
SERIMEE, BEMB L URHIBE O STl s
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BEWHEBESEDH ), FOETIEI2OFEWVT
NERALTOMER VW EERBELTVWS,
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T, Bubeck AL TWAEDTIE WL 2
TWh. ZOMEMHIE, Bubeck 2% 1) BAIEA D
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1. Russell % (X, m/min/1.73 m?) & Bubeck {%
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Fmax =0.040022 —8.20t+915
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Vige = —0.001502+0.0100t+8.79
MM 1=44 # EARICRAT 2 L
¢ =0.0340
Frmax =632
a=0.0138
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b, 11X Tablel D Eq. 1 TRENS.
Bubeck & O —fxAYHE H (L
TER (MAG3, ml/min/1.73 m?)
=A-+B In (ID/cnt)
=A+B In (Vt/1.73*BS) X2
ID = {41 & (cpm)
t = {EFHE OIRIMEFRE (5)
cnt =R EKHEFE 1.73 m2 TIEH L L 7= M 4E
PEFE (cpm/L/1.73 m?)
Vit =$RILEF O 5546 2555 =1D/Pt
Pt =$RIMEF O MAERREE (L)
BS = A i f# (m?)
R A BXU B IEFR « OB T TR DR
*HLTW5,
A:_Sl—/e—()_()lll it?’
B=295¢ 0016t X 4
KN I1L,2, BEUV3IZt=44 2fKAT 5 ETable 1 T
DERATHOHEHK Eq 3 HFO6N 5.
NEDOBHETIE =35 AT 5D T Eq4é
b,
Piepsz F01ML4E 7 ) 7 7 » AH K
Cl (MAG3, m/min)=A/Pte ¢ 394+B 34
Pt=HRILEF D &5 & (24§ 5 M4 PR EE

aul

35 % 8 5 (1998)

(%ID/L)

TREND. B A, BB LU a ZFMBER]AS
30 05 40 T ENEN A=665.89, B=1.89,
a=0.0298512 DEFKE %D, LA, {RIMEF
i t=35 OHEHE AL Table 1 D Eq.5 TRE N5,

B EHEERORES LM 7 — ¥ 5H
[N /Y AAVAAIRYAS (@t 3= el vt RN LAV R g o
HRIBEZOHMEZ I LIV BILBEL LT ES.
F 72, A7 S BHET R GREEE 5 08670995)
DY EZ T THITEN26DTH 5.
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Summary

Comparison of Single Sample Methods for Determination
of Plasma Clearance Using **™Tc-MAG3

Kazuo Iton*, Eritko Tsukamoro**, Takafumi MocHizuki**, Kakuko KANEGAE**,
Chietsugu Katon** and Nagara Tamakr**

*Department of Radiology, JR Sapporo General Hospital
**Department of Nuclear Medicine, Hokkaido Univeristy School of Medicine

We compared relationship among three single
blood sampling methods which have been proposed
for determination of plasma clearance with ?’™Tc-
MAG3. Russell’s and Bubeck’s algorithms were
employed for 48 adults (average age: 53 years) and
Bubeck's and Piepsz’s algorithms were used in 9
children (average age: 5.8 years). Three methods
showed very high correlation among them. However,
Russell’s and Piepsz’s methods were about 1.4 times
higher than Bubeck’s method in calculating plasma

clearance of “™Tc-MAG3.

The present study indicates that three methods dis-
cussed here are useful for the determination of plasma
clearance with ""Tc-MAG3. In addition, Bubeck’s
method may be preferable as a reference for single
plasma sampling method because of common applica-
tion to adults and children.

Key words: ”’"Tc-MAG3, Single sample method,
Renal function.
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