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EMERESPRBLAG (BREA S, RERE 96D,
TOMBERSHATHS.

7 BAEHRE Ui 7065 50 iz 1, I-131 hip-
puran 73 & Oz Te-99m DTPA HiEiTais 1
FLAIZ, <773/ BRE PAH) BXUO 54
TRERT PV U LI X B2 VT T v ABBRARKITS
hic.

2. 5 &

1) BiE &%, WERETIONRICHRS Y,
7k 300 m/ ZfRAE 7.

2) FFEET, BzRILVF—F=V A
— 2 EEE L KRAE v~ b 2 FHiH 30em (T,
#11mCi @ Tc-99m DTPA (55— RIBFZEERTE) »
HALZERBRERE, 150y M ER
E(mFxAFXF— Ly T 140KeV, v AL F—1g
25%) L7z, Wkiz, #70.25 mCi o I-131 hippuran
(%— RIBIERTED) 28 AL ERBO 77 v b
¥E, FBCHE (=30 F— - 1Y 360KeV,
TAVE—E25%) L., 20H, ZFAF—.
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Fig. 1 Regions of interest below the kidneys were
used for background subtraction.
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Fig. 2 Relation between sodium thiosulfate clearance and Tc-99m DTPA computed
GFR calculated from the formula of (8.775 x 9 renal uptake+9.685).
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Fig. 3 Relation between paraaminohippuric acid (PAH) clearance and percent total
renal uptake of I-131 hippuran at 1-2 min.

f& ; 350 mi/min LI (3215 : 448.0467.0 mi/min),
FF [EnY#g 10238420033 221, =61
EHL P RIEEHREOTFEELED R o228
231 25% GFR, % ERPF, 5% FF [E4 R
L7z, Z20BEEERDHE GFR, ERPF fEiX, Te-
99m DTPA, 1-131 hippuran BB BRI L v EH
NI EETE 0K GFR, ERPF fEic 2 K& & ©
EBRREPES L TR . 2088 FF 1, 4
% GFR {§ % /4% ERPF [ECRR L TRw 7-.
A% GFR &I 50.02-9.5 ml/min, ERPF {3
209.1--33.8 m//min, FF {#1% 0.241:-0.037, =80
GFR i 52.84-10.5 m//min, ERPF {&3 214.2+
42.3 ml/min, FF {&i% 0.24840.034 Th Y, £E
DGFR, ERPF, FF {774 % © GFR, ERPF, FF
B _RTOLENEERRLEL 00, ELHE
B e ER L ERIA O WA o .

4. {RENEBHRBIZH1T 545 B GFR, ERPF, FF

Figure 5 (a, b, 0) iz, RANEEEETHS5HE
PERRBEIRE 14 61, & & s i E 9l o 45 %5
GFR, ERPF, FF & #7.

FAZEEREEEBI4 FlTix, BAZEEHOHE GFR,
ERPF, FF {1, 40.7+11.6 m//min, 169.5+46.7
ml/min, 0.2424-0.028 T& Y, FEFAEWL O HF
GFR, ERPF, FF {» 46.14+-9.4 m//min, 197.8+
37.1ml/min, 0.235--0.036 |c <, 4% GFR {&,
ERPF fHix & b CEH CIRHAL »ITET LFE
BeFLicboo, FFER, BEEELIEHEESR
B THRARMCERELER s RERDP o2,

B MEERME 9 FITL, BEIRRETD
43% GFR, ERPF, FF {1, 31.3+12.4 m//min,
129.94+55.4 m//min, 0.2484-0.038 T v, FEpkese
D45 GFR, ERPF, FF {E» 53.249.2ml/min,



TSR B - GFR, ERPF, FF Bz & 54 S EEE b 787

- . 100(mi/min.
- i 2_0 3:07 49 5? ) 6.0 ] 7.0 EEO g (ml/min.)
(2]
right kidney k 8 4’:&:’”‘ ®® @se
left kidney :“Q 338‘0 ? .% @ @g

a) Split GFR (right kidney: 50.0-49.5 m//min, left kidney: 52.8-4-10.5 m//min)

“ 80 12_0 1@0 2'00 230 2,80 3[20 "400(m1/m'in.)
v
right kidney @@ e‘g. M‘ ®%
Teft kidney ' o Sofe o0 @ ‘8250“ & @

b) Split ERPF (right kidney: 209.14-33.8 m//min, left kidney: 214.2--42.3 m//min)
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44
right kidney % & %3:0 eeo

left kidney .&ngo e oo

¢) Split FF (right kidney: 0.241-40.037, left kidney: 0.2484+-0.034)
Fig. 4(ab,c) Split GFR, ERPF and FF of right and left kidneys in the patients without
renal functional impairement.
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renovascular 000 o ® @
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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/ml/hr) (mi/min) (ml/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. AK. 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

220.04-38.5 m//min, 0.245--0.032 iz Ly
GFR f#, ERPF {13 & b I BRI 5 C 13 B
LPTIET LicERERLZLOD, FFERT
BRI & IR TR B ER
RELh ol
5 BmEESMmMEZST S PTA ETHEO
48 GFR, ERPF, FF [EDZEE)

Table 1}z, PTA JifTai#ic4"E GFR, ERPF,
FF f % BI7E L7 & iR mERE 3 6o i JE fE,
Mgy = EME (PRA) H, B X UEEIIREZE
D4y GFR, ERPF, FF &R L7z, 34lL D,
PTA jiifTtt, MEME, PRAEOHELLLIS,
PTA #5774 1 BRIBAR AT b n i illiE T, B8
AR O 5E OFR, ERPF EOWE S #0 1t
fo. O, PTAJETRIICH-ETETIX, HF
FFEOETAIMAL I LRI E,LD, &

% GFR EOWEEL VL, B ERPFHEOK
EBEEDHFEAKChIEREET L.

v. & 8

—fi%iz, Tc-99m DTPA < I-131 hippuran %
WTOZESMAE L X 5 GFR % ERPF filign
B, JFEREMNE, HECELRRE Ok GFR
% ERPF 0 %72 5§40 » GFR % ERPF 7° #ij
ETEBZLThS,

20X 5k RIBHAREIEEYE (Tc-99m
DTPA %) IEALRAE 7U4E (I-131 hippuran
%) #H\Wicif4, GFR < ERPF (X ik
LkYkDbh, SbIKEEED GFR L ERPFO
SFECiE, oL IvEEEIE, RIBESERTOR
SO ERBOERLERT L IRDLN
30, —F, ThdoWERGHEENOESEE,
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puran O FIEHBBERFHEZ, T Hh3.0L1.551,
2234027 3D THB b, BF, BEHE
2~3 HLIRTHNTE» S oBITER TE 3
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RO MEOFEN i k3R BATs &
b, FETHD. Lzd-T, &E, 2hbdbond
%R L, 7 Tc-99m DTPA BRIz 1)
% Gates 9, 1-131 hippuran BB B 1T 5
Schlegel #£2 ICTE B ITET 5 72, Te-9m
DIPA BEWEOHRE 2~35E 07 — ¥ %,
1-131 hippuran BERZEOEE I~25M o F —
ZERERALRE.

DX 5L LTHEES iz Te-99m DTPA &
ERRBX ko bh GFR HIZ, FA3HEET -
Y9 L7 YT T2 E LIRS 0.910, 1-131
hippuran BHERREL PAH 7V 75 v 2B 1T
FHREMRE 0.867 O FfEEZRL, WTFh b BRE
01X UANTEECHBEs RTEREEBL. o
X 5 2" EEHERE o T GFR % ERPF % & { &
&, BOBESEZARACE L EHA &+ v
TR Y, EEREFRECTEORS BT
3T LOFREY RERHIL TS, LeL, &
Bl R s EEER AR b h i 2 2 b,
Tonnesen 5ORY 2 Z0F AL THERR
EROTYL, BHERNPENESICEDRS,

FEERRENEE GFR, ERPF OFYE TiF
fliT?Z & OBEEMIX, RERMEHE L RMEHEE
X, BEBMES TELT B L00, FHiCHEBER

TR AONE P56 TH B0, Lirl, 4H
RAESERLES L LTRAROELZ B L
7234, 48 GFR, ERPF 348k - T2k % 5
L, B0 FF 2o FF b 2R RS A
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—75, 3 GIo/NEEITIR S B 0SB AR fE
BE O PTA JEfitkic, MFE, I PRA{EDODE
Lz, Bflo GFR, ERPFE0E L 45
Nl 20X 5k PTAGITROBMEC T ES
ERPF CFHHi72 & L o FREYD 1%, B{sbh
TwW3 oo, GFR, ERPF OFE & » T H+ 3
ZLOFRAECET I RET T LD TRV,
4B, PTA JEfTi4 1 BRELINOEE T, GFR
DYWEE L Y b ERPF 0BEEDOF R K TH Y,
WML Rk, L - T, PTA
BEAT VBRI O X 5 2 B o 22 b & 5
+3%izi%, GFR, ERPF OfE X  Hi+ 53 =
BRELEBbhi.
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BB OEICEST 30 0HEL A ONEL
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fEEX vk &= FR{E : 0.23840.033 (23 E W E
B,

V. b Y IS

SRERARIEEYIE O Te-99m DTPA 15 X USEALR
HESWE © 1131 hippuran % v, #hZh
BERTHMEERREERD, FIHREBT )T,
PAH 7V 75 v 2fHELoEBBRE I vEEH &
h-ERihE - v GFR, ERPF, FF # &M+ 5 &
Lbi, FE LURAMETRSBICBT 29% GFR,
ERPF, FF JliE 0 A E R Uiz, FAZEMEREE
AR XU MRS ME T, B[O GFR,
ERPF (348t - T2 B L, FF iS00 & Epl
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Summary

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

Tamio ABUrRANO*, Teruhiko TAKAYAMA®, Kenichi NAKANIMA*, Norihisa YAMADA*,
Mikito SeTo*, Norihisa Tonamr*, Kinichi Hisapa*, Masato YAMADA®¥,
Yasuharu Ima**, Masaaki KaAwaMURA**, Masamichi MATSUDAIRA**
and Yoshiharu MIYAZAKI***

* Department 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 (ml/min)=28.775 x (% 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, 209.1+
33.8 ml//min and 0.2414-0.037, and those of left
kidney were 52.8410.5 ml//min, 214.24-42.3 ml/
min and 0.248-4-0.034.

In unilateral renal disecase 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 betiween 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.



