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BIEELR % I\ 7= GFR, ERPF, FF & (2 & %
73 B BERE A

HE RuE Rl R
e BAr FlgE FEA*

fRE R WA B

gy E—* W gk

AR R—*  WE EA*
T EET EE SR

EE Tc-99m DTPA 33 X U8 I-131 hippuran # 5% 0 FHIERR[EZ, Gates i, Schlegel H:iz L
TR 7z, B 5N/ Te-99m DTPA, 1-131 hippuran BERREX, FAMBFT VUL -2V T 7 R E
(r=0.910), %57 IV BRI, V7 7 2 E (1=0.867) &k, ThZhBEFLHEETLEL. ZhbOHE
FRILOHESRZERRL Y, EARERBLUSE GFR, ERPF EZHHL, &5 FFfEZR. E
R HEEITI1X, 458 o GFR, ERPF, FF f#i, 50.0+9.5 m//min, 209.1433.8 m//min, 0.241+0.037, %=
%27 GFR, ERPF, FF fiz, 52.8+10.5 m//min, 214.2442.3 m//min, 0.2484-0.034 #RL7-. & HIC{R
SRR T H 2 B RBEA LSS mETIX, Ao GFR & ERPF 3—#kic&fkL, GFR
& ERPF M TR Ao h - 7203, BiFEmESRE D PTA fifT# Tit, GFR 0¥ & ERPF

DEUTELER] CREMR R S .

L xC®Ic

IR BORETIX, X # CT, BTk
X BB G W ik D e E L WBLTE, KIE
FRELORENT, HENEGIHEL L TR
EHZHRB L HIChoTWS, ZOHMICEL
T, I-131 hippuran, Tc-99m DTPA |z Lk % &}
TEMEERE TH D Vv 7 77 20T X B A, fEk
IVMITENTER, L LAXLLV 2 I T AT
XBHEE, b0tV UBHETR
SRTHY, X VERMLFMELPLEHREIAT
wia,

IENLIRAE 5 W PE T & % 1-131 hippuran <,

* BRKEEFILESHE
bk Al HRFERT A Y =T
R EERREBIRET A Y N — T
AP 6142 A 21 B
Bk 161 4E2 8 21 H
BIRlEERE | &RTEET 13-1 (B 920)
SRRFEFIEEFHE
WO R i

RERERIEYE Td D Tc-99m DTPA # Fivhuid,
ERAFHES Td 2 BERMmIER (ERPF) &%
BR{&JEERE (GFR) 2 BT 2 Z L3A[REL 729,
— i P REERAR OVERFR L VR 5 h 512
0, HEBSLLEMR 2OV —F ViTiifTERD
IZE-> T, —7, RIZE#OFIHIEER
R ¥ Y ERPF, GFR %#:k® % Schlegel® % Gates?
DFEIz kY, x5 ERPF % GFR #EHiT3
TENTHRRE o T

ERPF %> GFR %, &%, #ff-T&kTsZ
EDREONTWEA, BT 52 L LR TIXAN
LEnTnw3%9, 4E 1-131 hippuran 72 6 Ui
Tc-99m DTPA BHEIRER I X D, 224 © ERPF
BIXWGFR, o iBEoh -5 E, 5 EiER
(FF) #HEHL T, & LTRAEBTRRICSIT
DOBEREOEILEMET 2 & & bic, BilEHE
B JE 5 T » PTA (percutaneous transluminal
angioplasty) fE{THij#% < ERPF, GFR, FF {& |
EORRE* R LicoTHET 5.
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II. WRESVIZHE

1. ¥ &

Pk £ 7o TR S, mEEY, B4
], ZohiEx OREKRREEIC X VBB OREE L
72706 st g b Uiz, TOBIoNERIE, 1B RERkE
A% 3, BEVERAE 1 1, BEIRIRLSHI, IR 4 451,
TIuA F—v 2 1§, AR L 124 (R
k9 7, WfIME 3B, AmerEREmE 154, B
FEMEIR BRI CBAEA S B, IRERH 9B,
ZOMBERSHITHS.

75 3B A ERRS U 72 70 415 S0 f3iliz 1%, 1-131 hip-
puran 73 & (N2 Tce-99m DTPA fRgEEifTRI% 1 8
HIANIZ, <77 2 7 BREE (PAH) BX U F#
R Y U AickD 2 07 7y ARBRAKITE
nir.

2. & &

1) RifLE @@, BRERTIONANCHER S+,
7k 300 m/ % fRFH & 7.

2) THFWEEET, B X—H=Y 2
— 2 REFHE LK~ A FRiH30cem iz,
#71mCi @ Tc-99m DTPA (35— RI BfZei) %
HALZEHRZ?BE, 1 SBoby s M AR
E(=ZxLX— 1T 140KeV, T 4 F—1F
25%) L7=. iz, $#90.25 mCi o> 1-131 hippuran
(55— RIFFZEFY) 2 HA L2 EHERO AT v b
%, FRRICIE (=32 v X — « LY 360KeV,
ALY R—g25%) Liz. 0%, THAX¥—.
Ly UEFEY 140 KeV (2R L%, BEZ B
frelL, ¥FHMEIV A Lr=HAF% 5T, Tc-99m
DTPA % Hilhtidik L Vv &FFEA L. BEER
Y, 1 (64x64~FV v 2 2) 208, 184k
6 #RER T+ A7 ElcavEa—2%L
TR L, BREETH O Tc-99m DTPA B {EEE
BHHAL LTRELE. Bl&EmE Ry — - v
v O% 360 KeV o L%, BEOMKMZE
z iz, FI#Eiz 1-131 hippuran ##E L, 1 HEifg
(64x64 v 1Y vy 7 2)20%p, 18%L (6 /F) % RS
KT 4 27 LIcgE L. LLEoREKRTHIZ,
FEHEENICETT S Te-99m DTPA 3 & Ut I-131

23 % 6 5 (1986)

hippuran ® B v v v k& ZhEh 1400, FHEIL
7c:

3) Tc-99m DTPA BEHERROEMN | B E %
&, UToZL EFIFRENE L.

a. ¥, CRT LicRpREhicA A2— (cut
off level 09¢) kic, EABEB IO Ay 27770
FELTERBEOTHCEOEREZ, 714 v
CTAHRMICREL, EAERLIVOAv 77Ty
v K ORI RERAR % R 72 (Fig. 112, 8E L
EABBLIUASy 2770 v FOKBOEKS
AT, ko RS EEfARIC > W T, CRT E
CHURBERS BRI LT L Y, 12080740 & 180F01% =
TOEATE ORIy v [ RO E KD,
FRENDOA Yy 2 7T Ravy heRELE
[ e RO—BKGW)t % 5L 7.

b. RICBOESICHTBIMEL LT, EAF
DOEHE) H DO E (X) 2, Tonnesen & DO XKD (F
BOESE (xrem)=13.3x (K H kg)/(F & cm)+0.7,
EBOESE (xl cm) = 13.2 X (fKH kg)/(& & cm)+
0.7 T VHEL, BOWESIZ X 5 r BRI A HHIEL
r AT O A E LR 7 > 1 [ Re(o)

180
—BKGmomquﬂ +[£M(RK0—BKGK0MU

e"f""} RSz, 1, Tc-99m OERERERRIC 331
% BRI (0.153) TH 5.

c. PEizX vkoZEAmEORMIEERE
v R, LMo BERLE Y MR (EH
Hiosy v M bEFZO N Y v M EREET IV
7-48) TRR L, Tc-99m DTPA o AT ~ 0 &
BEEE (%) &k,

e «F

Fig. 1 Regions of interest below the kidneys were
used for background subtraction.
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4) I-131 hippuran BERROHH . I-131
hippuran B{ERBOE X, Tc-99m DTPA &%
WEORM LI EFROFIETIT> 7. 20O,
Tc-99m DTPA 04 L B b, CRT | ic #i 4t
RSB L TR Y, 60#ENH120HE%ECTOLLE
KRB ORHN 7> b [ RO ke 10
RNy 27390 KAy y heERWE, BoBgE
SCRINEET 2, 1-131 o#kEEGc 81T 5
BRI FREL (1) D¥fEE, 0.110 % Fiv7z.

1. % -3

1. Tc-99m DTPA BERFEI(C L 5 GFRELF
THEBFLIYIL - YV T URELOEMEAE
Tc-99m DTPA ZE47H EHAMER R E » 5 GFR
EoRME, PAnciREL2FARBT +Y v L
EL OEBIRER L VEL W ERX y=8.775x+
9.6859 X D3RW A, AR SOER D 2T,

Tc-99m DTPA |z & %5 GFR{E& F A FiEET bV
v hes YT 5 AAERICIE, 1=0.910 (p<0.001)
DHEBAME (Fig. 2) 216 iz,
2. 1-131 hippuran BEREHEE PAHYI YT S
VR {EEDFEE
[El—EFlic T, I-131 hippuran & PAH 2 Y 7
v 2ARREE D 1 EBEILANIC JiAT & 7 SORERIz 2
&, MRETHOEEMOMEE 2 R 2.
Fig. 3 \R3 &<, tHEAKRE @ %0867 Th
Y, AW E o I-131 hippuran R AR & X,
PAH 7 ) 75 v 2 fliky L+ 5 &, y=172x+
49.7 pEERBE S vz, BLEEDS hz BRI
&, I-131 hippuran 7AW EREREBEIC X 5
ERPF fE %Rk 7z.
3. EETHEERICE T 59 B GFR, ERPF, FF
Figure 4 (a, b, ¢) iz, IEH BHAER245] (F 4 5
BFrV)one2) 772 fE; 70 ml/min BL |
(3Et5 : 106.4+18.8 m//min), PAH 7V 7 7 v &

~ 150 -
=
= "
S~
c o °
- °
[
3 °
= ®e
- o ® s
= °
%) L
@ 100 A
“ °
‘E [ ] L4 ° o ‘
= * o° o ®
3 o® °
'é °
o0
£ O
3 °
. .
50
° r = 0.910
:. ° (n = 50)
°
T T 1
0 50 100 150

Tc-99m DTPA computed GFR (ml1/min.)

Fig. 2 Relation between sodium thiosulfate clearance and Tc-99m DTPA computed
GFR calculated from the formula of (8.775 x % renal uptake-+9.685).
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600 1 * o
°
[} P )
- °
-~ * e ¢
IS o
£ °
E 400 4 ® . ., °
E ° o ° %
o b [}
. of
o o o o°
b i PS
S o o
= ® 0 r = 0.867
<C
& ° = 17.2x + 49.7
200 A v ' ’
° ® (n = 50)
o do
°
0 10 20 30

%I1-131 hippuran renal uptake

Fig. 3 Relation between paraaminohippuric acid (PAH) clearance and percent total
renal uptake of I-131 hippuran at 1-2 min.

& ; 350 ml//min LL | (335 : 448.0+67.0 m//min),
FF [EDY# :0.2384£0.033 22 L, =bicEE
FHAL P REBEREDOTFELELEBD 2 o2 8
2 81 54" GFR, 4% ERPF, 4% FF % 3
L7z, #0OREES D5 GFR, ERPF fiix, Tc-
99m DTPA, I-131 hippuran AR ERR L VESH
i EATE O GFR, ERPF fHiz £/ & B 0
BERRIES L TR . 7205 FF HiX, 4
% GFR fE% 4% ERPF fE TR L TR 7z.
A% o GFR {fX 50.04-9.5 m//min, ERPF &
209.14-33.8 ml/min, FF {13 0.24140.037, &0
GFR A 52.84-10.5 ml//min, ERPF {3 214.2+
42.3 m//min, FF ffi% 0.2484+0.034 T v, A&
»GFR, ERPF, FF {545 % » GFR, ERPF, FF
ECEATORLEWEEL R L b0, EAE
R IR BB A ERIA O R h - 12,

4. [RUAEBKBIZH T 5455 GFR, ERPF, FF

Figure 5 (a, b, ¢) iz, fREMEHEETH 2HE
PHIRBEHEB 14 4], B EHRMLEIH o5 E
GFR, ERPF, FF ffi # 5.

FAZEMERBEEE B4 4Tk, FAZEH 55 GFR,
ERPF, FF {i, 40.7411.6 m//min, 169.5+46.7
ml/min, 0.2424+0.028 Ta v, IFEEHZE I 0 4 &
GFR, ERPF, FF ffio> 46.149.4 m//min, 197.84+
37.1ml/min, 0.23540.036 iz }<, 4}%% GFR {H,
ERPF ffiiz & b ICHEH TS MK T Lk
RERLicboo, FFEZ, BAEEH L IEAER
B THAICER R ER RS h o 1.

B MEERMEI BT, BENRRERD
4% GFR, ERPF, FF {#i¥, 31.3412.4 m//min,
129.94-55.4 ml/min, 0.2484-0.038 T& v, IEpes
;D43 GFR, ERPF, FF fE» 53.24-9.2 m//min,
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100(m1/min.)

20 30 40 50 60 70 80

ﬁ A A A ' A I 1 i
right kidney S AelePSee o0 oo
left kidney t 0N g3 &%e o oY 0%

a) Split GFR (right kidney: 50.04+-9.5 m//min, left kidney: 52.8 4+10.5 m//min)

160 ZPO 290 280 3'20

“400(m1/min.)

right kidney

®0 o oo Mo %

left kidney

o Sofe 003 o3gfoee

b) Split ERPF (right kidney: 209.1+33.8 m//min, left kidney: 214.24-42.3 m//min)

. 0.25 0.30 0.35
i 0.10 0.15 0.20 . ; :
right kidney o™ ¢ *830 e oo
: [ :
left kidney .‘“ o o (Y1)

¢) Split FF (right kidney: 0.241+0.037, left kidney: 0.248 +0.034)
Fig. 4 (a,b,c) Split GFR, ERPF and FF of right and left kidneys in the patients without

renal functional impairement.

80 (ml/min.)
'l (7
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:: A A A (] 2 A 4§
obstructive 8§ % o8cee o o0
uropathy s uwunslj s P m BN
renovascular YY) ® o OO (1]
hypertension n = slanm n -
a) Split GFR (@: affected side, M : unaffected side)
40 80 120 160 200 240 280 (ml/min.)
ﬁ i} A A s A 2 ' “
obstructive o e0oo . 00003 o o o
L]
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renovascular Lad L 0:. [
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b) Split ERPF (@: affected side, M : unaffected side)

Presented by Medical*Online



788 ZE ¥ 23 % 6 5 (1986)
0.10 0:15 0.20 0,25 0.30 0.35
H A L s A A N ,'l
obstructive ". :*. L4
uropathy HEHTIR T u
renovascular ...:. L o o
hypertension = =s Jmm = n
c¢) Split FF (@: affected side, M : unaffected side)
Fig. 5(a,b,c) Split GFR, ERPF and FF in the patients with obstructive uropathy and
renovascular hypertension.
Table 1 Classification of three patients with renovascular hypertension (RVHT)
following percutaneous transluminal angioplasty (PTA) procedure
: : PRA ERPF GFR
Name Diagnosis BP (ng/mi/hr) (ml/min) (mi/min) FF
Case 1. M.U. 1-RVHT pre PTA 170-200/ 8.4 103 20 0.194
(atherosclerosis) 100
post PTA 130-140/ 0.2 168 24 0.143
70- 80
Case 2. A K. r-RVHT pre PTA 150-180/ 24.7 138 29 0.210
(fibromuscular 120-140
dysplasia) post PTA 110-130/ 3.0 195 32 0.164
60- 90
Case 3. M.K. r-RVHT pre PTA 130-150/ 2.3 211 37 0.175
(fibromuscular 90-110
dysplasia) post PTA 110-120/ 1.2 240 40 0.167
70- 80
BP: blood pressure, PRA: plasma renin activity
220.0+38.5 m//min, 0.245+0.032 iz kb =, & B GFR E0SEE X YV 3, 4% ERPF fE ok

GFR ff, ERPF % & ¥ ICEEIIRBEZE ¥ C ik A
OMEFT LRz R Lzb oo, FFEZF
BRI 2SS & AR TREICE B R R Y
REENo T,

5. BmEMEmMEICHSITS PTA TR0

4% GFR, ERPF, FF {0 ZE)

Table 1z, PTAifTrii#% 125 GFR, ERPF,
FF i % JE U 72 B i M fEE 3 4o of JE fE,
ML = &M (PRA) fE, 35 X OB EIIREE 22 8
04y GFR, ERPF, FF % /RL7c. 34lL b,
PTA fif7t4, MEfE, PRA fE0HEL L b,
PTA #517# 1 EEUAICTb A BIE T, B8
R D4 GFR, ERPFEOSE N A6 h
7z. ZOB, PTA MEfTRNICH~RfTH TiX, 5%
FFEOETR3IFIE bic bRl &nb, 4

BEOHNPRKTHEHERET L.

Iv. & =0

—fi%iz, Tc-99m DTPA < I-131 hippuran %
W T OESREIC X 5 GFR % ERPF #lliE D
EEiT, R, BECALATE O GFR
<> ERPF 0 #4715 534> » GFR <> ERPF 73
ETE5ZLTh5.

ZOX )k RIBHAER ARG E (Tc-99m
DTPA %) 3RS 7 4E (1-131 hippuran
a5 & FWi-384, GFR < ERPF i3 il
Ivskwoh, &6ickEAED GFR 2 ERPF O
SELE, R oh7fEic, RIBEZEGORK
N EEEOEBE*FETI L L VRO
0. —%, Thd OWARELSHREORS MG,
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BHINTDEPBEEENCE E > T D BRRED
729, TORICRD b -BEERERN, GFR %
ERPF & LB+ 5 Z LR hTn5s, L
oo T, BHEBREFIOERS M OBFEIE L RD
5T LickY, BcEREONEX1TO KTk
<, 161 GFR X ERPF # B35 = L L, A[fEL
KTV 334910,

Tc-99m DTPA < I-131 hippuran gJ#ifEER
BHHo, #ATERICEEL TR, chsoy
BRBRICERIATRY, »o8roditshiz
W TH B Z L BMLET H 5. deconvolution
analysis |2 X % Tc-99m DTPA 3 X (* 1-131 hip-
puran O ENEEBIERERIZ, T Zh3.04£1.5510,
2234027 31D THHZ LD, BR, &EH®
2~3 PN THITE ) H 0P EHR TE 5
LEbhD., &b, TEIZRTRARRIUFE
WO O FED Vi ssRf 2 BATH L
1L, HFETHE. LEnNoT, 4, thbngk
HaEL, 7> Tc-99m DTPA BHERRIC 31
% Gates 9, 1-131 hippuran BERRIC B T 5
Schleg:l #® ([ TEx 22 5 72 », Tc-99m
DTPA BEMEOHE 2~3 Mo 7 — % %,
1-131 hippuran BERROEE 1~2 45 o 57 —
7 2L

T DX HICLTHERES 7z Te-99m DTPA B
BRER X ko bhi- GFR fHiX, FAERT F
VY L2 )77 v AE L AR 0.910, I-131
hippuran ERRE L PAH 7 ) 7 5 v 2B L 1%
FABATRE 0.867 OEfELRL, WTFh b EKRE
Q1% UNTHEE B R #REHL. o
X 9 7B BHER 12 T GFR % ERPF # # < 3
B, BoESErAARANCEL 2 BHRD 2 v
TR ), BEEFESCCEFORERS 2llET
oMY REHEATYwS. L, &
Bl BT s HBRER A G b hic 2 e » b,
Tonnesen 5 O #F0 = FHA L TR ERR
R TL, MERDBRVE I ICEbRS.

HEEMEDCZEL L GFR, ERPF Ol #/E T
i+ 52 & OEEME, KEREHE L RNEHEE
X, WEHEES TET B o0, FICHBAER

TREEESADNBNHTH B, Lrl, 4H
RAMEER LG L LTAUROTL AR L
%6, 5% GFR, ERPF (348> TE{L % 7R
L, BERo FF 2O FF L 2R E2RS
noi-. —fkic GFR & ERPF Oy, @H A
HEETRONZ D THY, SED LS ICEY
FEIREGE L 72 B E(L CREBER R b s h - 72 i,
LR VWX XD,

—F, 3FIO/NEEITIE B B A f A LE
BE O PTA fifTi4ic, ME, m+ PRAHEO%E
L&biz, Bflo GFR, ERPF EOHE b A5
iz, o ko PTABITROBEE DR ER
ERPF CiHffi+ 2 = L oFRAMD X, R<&bh
TWw3 4 oo, GFR, ERPF OfEE L Y 3HHiT 5
LEoFRAMCET BETIE b THE NS,
4, PTA fifTi 1 @RLUNOKRE T, GFR
DYEFE L D b ERPF OWEEDHFBKTH Y,
WS RER IS R o h7-. L2 - T, PTA
AT VBRI O X 5 7o BHEEE 0 2L % FHE
+%iz1%, GFR, ERPF Offif k » iHfi+ 5 = &
BREEBbhi.

BRASEIOBHEERFITO, FERFETR
H BN GFR, ERPF XV EEREH S
FF ff » F#913, A% : 0.241+10.037, £% :
0.248+0.034 T Y, Schlegel 5 DHE O X H
ICIEE OEICGE ST 27O DOMIEZ LA LYIEL
®F, FAREBF NV LLPAH 7 ) 7502
fEX vk iz FF{E :0.23840.033 (255 W A
5.

V. b Y Iz

SRERA IR IEYE © Tc-99m DTPA 35 X ONEALR
HE W& o 1-131 hippuran W, Th£h
BEHOMBERR R, FAHBT ) UL,
PAH 7V 7 7 v A2EL OHBERE LI VE S H &
hr-[EFEh# X v GFR, ERPF, FF #HH+ 5% &
bz, EE LTRAMETERRICE T 24% GFR,
ERPF, FF {0 Ak # et L7, FAZEMRE
FEB I OB MEERELE T, Ao GFR,
ERPF (3 #afk > TEIL L, FF 3B & s
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Summary

Measurement of Split Glomerular Filtration Rate, Effective Renal Plasma Flow,
Filtration Fraction by Fractional Renal Uptake

Tamio ABURANO*, Teruhiko TAKAYAMA*, Kenichi NAKAJIMA*, Norihisa YAMADA*,
Mikito SETo*, Norihisa ToNAMI*, Kinichi HISADA*, Masato YAMADA**,
Yasuharu IiDA**, Masaaki KAWAMURA**, Masamichi MATSUDAIRA**
and Yoshiharu MIYAZAKI***

* Departn:ent of Nuclear Medicine, School of Medicine, Kanazawa University
** Division of Central Radioisotope Service, Kanazawa University Hospital, Kanazawa
*** Division of Radioisotope Service, Noto General Hospital, Nanao

The total and split glomerular filtration rate
(GFR) was calculated from the previously reported
formula of linear regression analysis between the
renal uptake of Tc-99m DTPA within 2 to 3
minutes following the radionuclide appearance into
the kidneys and sodium thiosulfate clearance, ac-
cordingly: GFR (m//min)=8.775x (9 total renal
uptake)+9.685. On the other hand, the total and
split effective renal plasma flow (ERPF) was also
determined by the modified Schlegel’s method of
fractional renal uptake of intravenously admin-
istered I-131 hippuran within 1 to 2 minutes
following radionuclide appearance into the kid-
neys. After correcting the obtained renal uptake by
depth and dose, the ERPF was computed from
the significant correlation with paraaminohippuric
acid (PAH) clearance (r=0.867, ERPF=17.2x
(% total renal uptake)+49.7). And the total and
split filtration fraction (FF) was determined by
dividing the GFR with Tc-99m DTPA by the
ERPF with I-131 hippuran.

In the 24 patients without functional impaire-
ment of kidney, the split GFR, ERPF and FF
of right kidney were 50.94-9.5 m//min, 209.14+
33.8 m//min and 0.241+0.037, and those of left
kidney were 52.8410.5 m//min, 214.24-42.3 ml/
min and 0.248+0.034.

In unilateral renal disease of 14 patients with
obstructive uropathy and 9 patients with reno-
vascular hypertension, the FF of the affected side
did not show any significant changes compared to
that of the unaffected side, and the alterations of
GFR were well accorded with those of ERPF.
Among three patients following the treatment of
percutaneous transluminal angioplasty, however,
some disparities between GFR and ERPF alter-
ations were found in the affected side.

Key words: Glomerular filtration rate, Effec-
tive renal plasma flow, Split renal function, Renal
uptake, Unilateral renal disease.
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