(R #)

1121

Tc-99m DTPA 35 & ¢ I-131 Hippuran {2 X % 2> B #EE D
A B 3 5 RBRIRR S
— = BRI o T —

ml R hEF R
B JEE W RRAM

HEE T
FPe AL

FE #E*
AH JR—**

BEE RS v VOEBHIRE Y 5 7 2RV I0NMBAE L. F0% 304, 3R, 68, 218,
7 Bzl ABB#AR Y v Tc-99m DTPA 7 uCi, I-131 Hippuran 3 uCi # %A L, 5, 10, 15, 20, 30 431 B
MRE VML THHF Y V7 T v 2 EERD. BKTHZEBICERL, WE, BRZmHEL, vy

BERE L.

—BHEHIREAECH A, MRIR% 30055 6 Bifflicb 72 b ERPF, GFR (ZFAEMIT & bITE T ofEm %
L, 3043 & 6o ERPF it oW THEZENRED bhichs, FFROWTHEZRRBO Ao/, Lic
2o THBEED 3z ix ERPF, GFR /B0 HIc Lk 2R LV L EBLh—FHIC & 2R THHLE

Zbhiz.

L FC®»IC

ek, BRREOEEFMFME L L Tix, RI
TUXAS T 7 412X % RI EAEZO B
AL, ZOHOEREA A =P I X BEE
B~ DR IREE~ O BEit O 2L & R FEH T
T 5FhEe, REEHRRERARIC X o TRERMIC
T B HFEP—RICITTbhTER. L2L, B
3T Tc-99m DTPA < 1-131 Hippuran # f v\~ TH
¥ GFR GRER{EIGESR) . ERPF (%)% MifEH
BR) 2RBICERMICRD 5 2 L BAREL 1o
7218, — iz B ESRERSE 13 GFR & ERPF %
AT LCEBT 5 Z EBL WA, WEERAL D

AT A—F THVHEBOROhDZ L H B,

EELIE Y CREAEESAVERHCT,
BEALTLLFETLTEEH LAV L 2B,

* GRRFERBINEHRFH DR B REINFER
** GRRFEFREELHEE
2t wFEIATH
B uES A 22A
BURIFERSE @ @RTW/NSLEF 5 TH 11-80 (8 920)
ERKFEREMEHIR R
oL oE B

L7z, SREITEEIRMEEET v E/ER L T,
GFR & ERPF 0O \W\Wh s %35 2 — 212 X 5 3Hf
BELEYTH B 20RIFTEIT- .

Io. % >3

{HRETAY LEEZ HHIERTE S X 9 k%
HoRELE RBEFCY2Y Iy b (2401
37g) Ve, —EIOERYD 6 LEEMAL,
S MEAEET NVEE, EY 1Bk be—
e L, BAERSImICHLTIE, xv7FF—1
(50 mg/m/, 30 mg/kg {&F) FFEETIZBRRE L, £F
HiRE 2 5 72 AWT30DMIAZE L. HI%EME
BR1%£304y, 3 WefHl, 6§, 2 H, 7T HOWFhH
CHEREfT-72. Thbb, BEXVITZ—LE
BT CERBTEMBATCZEICERL, REKY S
7 ENTITROBHERGIEL 72, L EOEED
#%, HABEEIR XY Tc-99m DTPA 7 uCi (0.259
MBq) # AL, W TEKEB#EIK X v 1131
Hippuran 3 xCi (0.111 MBq) # #A L7z, RI &
Af% 5, 10, 15, 20, 30 40 BEHRE » 0.064-0.02
ml {71 U7z, 30 430 i 7272 B iz DBl &
VEZRL, WEICHHATSME, RELFEERL
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i, WE, B (REEZST) ML ..
ay be—nid, AEHOMEHERIC, x0T
5 — VBT CB, B0 EITIICEED, %
NPT AR L R/ -7-. RO FEAER
IO RMEZ, RIFEAFED VT BRMATER O
ERBOEREYRY, HWEH 10 LREL AR
PEM L. ks X OEERCE $h 3K
HEicE, veABlyvFr—varvhvvik
Fvc. $HH 3 R (EBRYM A) & I8RER % (3
H) D2 icbich, Mk &l % 140 KeV+t
25% ¥ 360 KeVL25% D = x ¥ — 1L v ¥ Tl
Bl F—2AHEL LT, £FMES 7 i
HLTREEMERTT-o7. Thbb, v
SyFL—vavavvETELAEI Y VMK
LR (0.064+0.02 ml) A2 5, Ik 1 ml 472 Y
DH Yy R EERDI. W TTERERFRHHIC
X AR BERE L. T b Te-99m
DTPA t I-131 Hippuran O E#K Z{ER L, %
hZh 140 KeV, 360KeV oL v ¥ THRIE L T
WIEZ1T - . BEROFIICEL T, Hxk
L&F51ET 5720 5%, SORE, 500 ff% o FfRik
AW, BuRiEo ks Y 77 R fER, S
DY > 7 h 5 single compartment analysis
X o THM Y 7 7 LB b hcEROBE,
BIH X V3R 729, Tc-99m DTPA 5 XU I-131
Hippuran o fif 22 5027 V75 v 2 tihhbbae
B GFR, £% ERPF %k ®», RIEA% 3045
B 2WErbodkic o TR TRz LI
X v 4 GFR, 435 ERPF %k, SHick
Do o filtration fraction (JEiER, FF)=GFR/
ERPF #:k¥7z. 5F— % OFE 12 1% Smirnoff »
EHREEZH Wk, F— 2B ICE~ A2 v
PC9801 (NEC ) # fivy, #FHAUMREIX Student
paired t test {2 X o 7z.

L. #% )

1-131 Hippuran 3 X ¢ Tc-99m DTPA o5&
2t AR b OPEitE R B0 0 Fig. 1 (A),
(B), Table 1 iz57¥+. A CEER) T, I-131
Hippuran ® 4, =y b v —icxt LEE#RD

26 % 9 5 (1989)

Excretion rate of 1-131 OIH (%)

control 3 hr 2 days,
30 min 6 hr 7 days

Excretion rate of Tc-99m DTPA (%)

Time after clamp release

(B)
The relation between excretion rate and time
after clamp release of left renal vein obstruction.
(A): I-131 Hippuran (B): Tc-99m DTPA
*: p<0.05

[): Total
U7ZZ): Right kidney
Il : Left kidney

)
L
—

BNE R EME RO, 205 HEAEMERE
304y, 6 W, 2 HTHE (p<0.05) iTHmL .
Tc-99m DTPA 34, Ffgic= v b —nicxt
L 30 5 THE (p<0.05) i L7245, 3 KefH,

6 Bl TR AR Lz, —J, M0 (BAZEM)
% Hippuran, DTPA T & HiZav br—iZ
UK T o FHmz R, PAEMERHK305, 3 Ky,
6 T A E (0<0.05) KT L. WELaKkT
13, Hippuran, DTPA G& b IZEFOEMAERL,
05 b AEMERYE 3 BEH, 6 R TRARICE
Tl

Hippuran o fif 7 V7 5 v 2 fET b ba2F
ERPF # Fig. 2(A) iz, 7= DTPA o fif 2 Y
75 v 2 fi¥inbb 4 GFR % Fig. 2 (B) iR
+. W#E L L RAEMBREINOHA ICR/MEE TR
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Table 1 The relation between the filtration fraction and time after clamp release of
left renal vein obstruction

1-131 Hippuran Tc-99m DTPA
Time E.R. C. E.R. C. F.F.
R L T R L T R L T R L T R L T
Control 30.5 29.1 59.6 143 130 274 148 11.7 266 0.66 042 1.08 044 028 0.37
17 48 65 028 033 057 26 39 60 014 009 020 0.05 0.05 0.05
30min 363 228 59.0 126 080 210 195 6.6 261 0.58 034 092 037 032 035
37 23 49 023 015 035 23 1.6 31 0.13 0.2 025 001 001 001
3hr 320 181 50.1 148 094 242 11.7 4.1 158 0.61 031 092 033 028 031
21 41 34 041 039 076 22 15 28 022 014 035 0.09 0.10 0.09
6 hr 347 183 530 1.81 0.71 252 11.1 34 145 067 035 1.03 037 042 0.38
30 42 6.1 009 041 035 26 19 30 023 020 041 0.14 0.09 0.13
2 days 341 272 613 145 116 260 143 11.0 253 0.73 052 125 047 046 046
31 54 47 039 040 073 09 27 33 016 0.17 033 008 022 0.13
7 days 306 273 578 153 126 279 169 133 302 0.78 0.50 128 0.57 044 0.50
47 51 85 044 039 072 03 26 24 033 022 0.54 005 0.04 0.02
E.R.: Excretion Rate (%), C.: Clearance (m//min/100 g), (upper) mean, (lower) s.e.
® ar 0.8}
£ § X
£ % o6l
Sz 2 04
<= I
29 = 'g
O - =
o “ 02 7
g o g
L o %
e 0 4 h
control30 min 3P ogne 2 days7 days

Blood Clearance
of Tc-99m DTPA (ml/min/100g)

Time after clamp release

1.5 Fig. 3 The relation between the filtration fraction and
time after clamp release of left renal vein ob-
1.0 struction.
*: p<0.05
0.5 [J: Total
777: Right kidney
0 A Bl : Left kidney
2d
control —_— 3 hr - ays7 days
Time af:le; clamp release LIEFOEmMERLES, avhe—AcdLE
) a2 R .
The relation between the blood clearance and BERRD ol RISHRER 024 (Fig. 1)
time after clamp release of left renal vein ob- {2k - T Hippuran 0 i 7 V 7 5 » 2 & (£F
struction. ERPF T‘J:U*' DTPA a)m 7 ,) 7 532
(A): I-131 Hippuran (B): Tc-99m DTPA ) B i 7VAEE
*: p<0.05 B2 GFR) 24 E2 L, W H ) 5 4 ERPF, /&
[ 1: Total GFR # =k » 7= (Fig. 2). /5 {l <%, Hippuran,
UZ73: Right kidney DTPA o WFhoFEEIZL a2y e —VITHL
B : Left kidney BEEEZ* RS ho7-. Efil<ix, Hippuran,
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DTPAT L L IZIERTOHEMAmEZTRL, 2055
Hippuran T FA%MR% 30 4, 6 B THREATEYIC
HEZE (p<0.05) 25w/,

U EoRE D%, £, HE 25T FF 23k®
7z (Fig. 3). 2% FF 13, FAEMIR®E 3 BRI CIKME
ERLIELOOFEEEX RO iLhr o, AF FF
FEToEmERL, FAEFREIFHMTEE
(p<0.05) IZ{& F L7-. FAEMR%THTIEE
(p<0.05) iz #4fn L 7=. X% FF 13, FAEMR®%
6 R, 2 H, 7HTHE (p<0.05) iz#hnL 7=,

Iv. & =

—RRICS R RERE E G T, SRERIREEE & R
BRETETLTEH TS 8%0. LrL, @
BIRLBESNT A —2ThHY, BT 3RRE
BHOLNBZLLHBHY. EHEDBIIEIZS Y M &
VT H R REEEIZ BT 3 mEE0 T kiz-
WTRRIEZITWT TIZHE LY. SEE, —B

HERIRFEE SV IZonWTREBEORI 21T - /2.

—BHEBARMAE IO WT ORI, ZhET
T MESNT NS D), BEIREE 2>
TOHEXDLL 2 H b nweD, BEhREE
IHIRTRILIE, MRAERFTERR, KEIIRIE R
EEMEBEROFRICE - TET 2 1EITEGEH
fafgis L OBSMERE TR Z V55, —F, B
IR$koE 3, BEEIIRMAE e~z 0RAFE I DS
WweBbh, BRIREAEIZOWToHEND N
HHOO L2, 0K EOTAFEICERT
5LBbhs. Lrl, BERREIESFIRMLE
E TEARPIETIC MR 234 U 7235 & 0 0 B # IR
LT REBRA~DEBERICI 2EE, E7-BiME
CEMY CNERE D ) v EER i TN
CEBENEELZYTLIELEEZ VE 5.
Dilley® 1, 7 v + O FRIERIRDO ML E
1To721%, 4 X Y v & PAH (p-aminohippurate)
#HAWwT GFR & RPF # JIEL, BHIRE L
BREOELIZOWTREI L7z, =R, A
T GFR,RPF 3z & L IZfETFL, L72>TFF
ZIE% () 0.29-0.05, #E%k{E] 0.28+£0.05 Ti2iF—
EThole BT3B, 50BN IBHIRE

26 % 9 & (1989)

FEBOBHIRECHML 2BADL0THED
R L, FE O IIHEREREIOSLV THET
RRIT L7z, HHE OB T I BHIRE R % ot
BEOETEWEXAZLAS bOD, HEEAT
GFR,RPF R F L7z T—% L 7= %7,
Selkurt? 1%, A X OEEARFAZEICI VT 150 43
DPAH > Y752 (ERPF) L 7 L7 F =17
Y735 v (GFR) # JIE Lz & & A ME LT
LTETL, LB oTFFRARETH- 2
ELTNS.

FITHRET L 72 FIESEREEE T, Taylor® o
#EE L F#k) ERPF X Y 4 GFR 0 @dbak&
{, L7z#>T FF ZATF L. Zhdpx—i@tk
BHIRAENHEEIZL GFR 0B OF AR E W
T ERFRIEHZ. LaL, SEOEESIRMAET
OFERE, Tc-99m DTPA, 1-131 Hippuran & 3, [&
ERor V772K FL, GFR & ERPF ©
MREEI RO NE o7z, DULAHEAIRG TIX
Hippuran 0 %;& THEER » 4% ERPF [IA%EMR
Bri% 30 4>, 6 REFITHEZ 2 Y, GFR 0o%ft
XD b ERPF O ELDFBKENT LTS
hiz. GFR IZEE* RIFTHETFEL T, Hih
RHED A, REREEHOLEE, F—~ BN
OFARE, MEEEMAIRE, SKERKEoOZEME, RIK
RoOKEE L L oBE RIS TS, L
72723- T GFR OFHfiiziz, b3 _XTHORET
REELICEHARRPLELEDRS. LL,
— 5 Iz1: B © T (autoregulation) 235& < fEH]
FTrzedmohTns, FXIEBBREDCEKT
B b EHHEhAR A IHE+ 5 72w, GFR ofXTF
2 RPF R T2 EFEE TIIR V. TOHER FF
TNtz Lz B,

SEIT- 720 LR LEHET TolE:, FEHS
OHFARFHBMHEHNTRONL 2T, T Z, &
BOREDOZYMIZonTay b r— MERHEE
DOFER L Bz L7-. Provoost® |35 v K DFF &
EHREOM R 2R E L 2B, Cr-51 EDTA © I-
125 Hippuran (2 & 9, 303D GFR ¢ ERPF
#WELT, GFR 1.123£0.110 (m//min/100 g),
ERPF 2.452+0.226 (m//min/100 g) o ¥f& % 15T
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Tc-99m DTPA 33 X ¢ 1-131 Hippuran |2 X 5 B 8EE D il B3 2 ERAIRET 1125

BY, Ty NEEOLEWEREIIHZY FF 38
045 L 3 F—FETholz . Walker? [,
FREE L AMEHLE S S v F OBEEEICRIETREC
SWTHREIL, 2v ke —fE L LTGFR 1.295
+0.103 (m//min/100 g) D ¥KEZ H=. ZhbD
iz, wFhdSEE GFR 1.08+0.20 (ml/
min/100 g), ERPF 2.744-0.57 (m//min/100 g) &%
E—HELTBY, SEELNIERENRYTHS
TEERELTNDS,

HE, BHREFELZOZ305M ThH 5.
Taylor® 13, BEEIROMAZERR L L T304 2EA
THY, SEORFTLHERICERENA LN
T L 30NENEIEFELLRLY. £, &
Hicbiy a7 RIFAERICERELERLT
BY, BRILKT ETOI0NMERESHEL TW
5. L2L, I05M0REHAER, F—R|TRI
LT LR ICEE L RES V. BE o
HEHRREZ RO D DICERNIZEI KAWL R D
Schlegel 19 (58 ERPF FH) > Gates {510 (4
¥ GFR HH) T3, zh Zh RI#FEH 1-2 5
HHNT2-35D 1 HEOBERRIZE ST
5. RI$E5#% 3 LA 75 51382 b o R HE
FEATE S0, BYoOBEERRTERIIHT
LZOEYTHB. LnL, FJID 2Schlegell®
1%, S B—TERER o B B R B Pkt 3R 23 ERPF
BLUV GFR & IR RTE@MELTHY,
B 13N #3045 0 R 3R 2> 5 ERPF %
kdTNB., T McAfeeld 134 X HWT
Tc-99m DTPA DAMKSMEZIRETL, E&H# 3 5
T—HIZoEHERED 5% PEMRT 2 08 KKE
THY, MiRPD 28%, HAD 2% ictk~NiE3
MTHH Dol LIRRT WS, FHRHE305MTIT—
FA~0EERIT LS TS L, KPPt R

B 3NM%D 3% D 30 41T 34% L 7.,

—fEEgizinfEr V7 5 R B, A X Tl b &
YRELTy I D/AENENDABZY, SREO
T Ty bEHVWIRE T, EH305ETIR
Tc-99m DTPA D% < Y& X D Rz PRt s T
539, Lo T 4 E4SE ERPF, 4% GFR %
K B I DITERZI0S OBEEE TR L7z Z &

EICRIER D RN Bbn b, &big, HED
ERRSE LT (EBE+ERE) &, ARRS L
LT CEB+AREER (REED) & i
AT B EOBBRNEELEENL TR Y,
COMNEFEERAETS. LrL, Fig. lizdn
Tav ke —LodtIcEEOERENRD L
Nipolez XY, BEREOMEBABH RS
OISR IT B iz, EETEBLE
bz, 4E, EFHITHELhEKEIFHAENIC
R 0FEEFNH LN FiZ Tc-9m
DTPA nif&IziE, FAEMIR % R EIEEIC
2h, HERICHER: A D N—EOHAEZ B
otz RIRFAEDEEICIIEROBERT ot
LT, EERoREEEF OFENTRENL
7Y, SEOEEIREZE T 3 [-131 Hippuran 0
RO F — 7 TRIKOBWA OTETEIRBE S i,
Lk, 304 o—EEERIRME T, PEE
Bt 30 4020 b 6 BRIz 72 v GFR, ERPF (3 &
ERTL LIET OB ER L. HatAIRE T
1%, 304y L 6B ERPF B W THETHY,
GFR % Y { ERPF ogb ol nkEho. &
RIAERE 2 577 GFR & REHAEL R ERPF
LIEWNCEBYRIELD O, RisolciliEe s
SA—2THY, Lizdio THEEREZ RN
FTEONREELNY, Ebbh—FICXDFHET
Lty LEbhs.

V. 8h Y I

—BHEBELEHAECEERIIOVT, TN
<lIzEE s hiz b oD% < 13 micropuncture 12 X
5L0TH5. HH, FELORWIHER=H
wEHWTEDZ VT 5 v 25 b AKEIC ERPF
L GFR # BT 5z L 2 RAH DT, micro-
puncture {2 X % 5T e RIEF I D 23 F
EThD, ErVT I REEZ RIOEE~D
HEHMIZ X o THE L2 D D% 23F ERPF, o
GFR L& LS, #7—7nick 3 REHER
AARECHKMEGRLET LA TCASATY 2.
FBLRERERIZOVWTLIREHELESZ LD
LEZLR S,

Presented by Medical*Online



1126 BE#

X ™
1) MEFRLE, #MILEE, PigE—, i Tc-99m DTPA

ERERERE AV - GFR JIIEIC & 34 S HEE ITE.

HES 22: 1781-1787, 1985

2) MERE ®UEE, PEE—, b FEREEE
vz GFR, ERPF, FF &z & 5/ EHEEHE.
EE% 23: 783-791, 1986

3) mﬁ&my —Iél_mﬁj%v EFW%%_‘: !ﬁ. . j77° }‘7n v
BEPOSEEELEL. HES 24: 975-982, 1987

4) mILEE, MEELE, JIMHESRE, i Tc-99m DTPA
B XU 1-131 Hippuran |2 X 5 2SO ST I

TOERORMCGE 1 8 FAERREEEIZSVW).

HEZ 23: 1533-1540, 1986

5) Taylor A, Lallone R: Differential renal function in
unilateral injury: possible effects of radiopharma-
ceutical choice. J Nucl Med 26: 77-80, 1985

6) Dilley JR, Corradi A, Arendshorst WJ: Glomerular
ultrafiltration dynamics during increased renal
pressure. Am J Physiol 244: F650-F658, 1983

7) Selkurt EE, Hall PW, Spencer MP: Responce of
renal blood flow and clearance to graded partial
obstruction of the renal vein. Am J Physiol 157: 40—
46, 1949

26 % 9 & (1989)

8) Provoost AP, Dekeijzer MH, Wolff ED, et al:
Development of renal function in the rat. Renal
Physiol, Basel 6: 1-9, 1983

9) Walker LA, Buscemi-bergin M, Gellai M: Renal
hemodynamics in conscious rats: Effects of
anesthesia, surgery and recovery. Am J Physiol
245: F67-F74, 1983

10) Schlegel JU, Bakule PT: A diagnostic approach in
detecting renal and urinary tract disease. J Urol
104: 2-10, 1970

11) Gates GF: Glomerular filtration rates: Estimation
from fractional renal accumulation of Tc-99m
DTPA (stannous). AJR 138: 565-570, 1982

12) IR %, EUFE, FFEEE  BMBERUE O
EE—EL /) /7 L0T7Fw S vaIiv—s
v . KA EER 20: 1706-1720, 1971

13) RIEEE, WO=%, &I, {b: I-131 Ortho-
iodohippurate (OIH) |z X % Renogram 33 X 0 Cys-
togram & g 2 fitfE (ERPF) OfllE. ZEF
20: 391-398, 1983

14) McAfee JG, Gagne G, Atkins HL, et al: Biological
distribution and excretion of DTPA labeled with
Tc-99m and In-111. J Nucl Med 20: 1273-1278,
1979

Summary

The Evaluation of Split Renal Function in the Experimentally
Induced Transient Renal Vein Obstruction

Teruhiko TAKAYAMA*, Tamio ABURANO**, Takatoshi MICHIGISHI**,
Noriyuki SYUKE**, Seigo KINUYA**, Mikito SETO**, Norihisa ToNAMI**
and Kinichi HisADA**

*The School of Allied Medical Professions, Kanazawa University
** Department of Nuclear Medicine, Kanazawa University Hospital, Kanazawa

The split renal function was measured in order
to evaluate the alteration of renal function second-
ary from transient renal vein obstruction. Three
microcuries of I-131 Hippuran and 7 #Ci of Tc-
99m DTPA were injected into the femoral vein of
adult male rats 30 min, 3 hr, 6 hr, 2 days and 1 week
after the renal vein obstruction for 30 min. Blood
samples were taken from the tail vein 5, 10, 15, 20
and 30 min after injection. Immediately after taking
blood sample at 30 min, both kidneys and urinary
bladder with ureters were taken. The radioactivities
of Tc-99m and I-131 of these samples were
measured respectively using a well type scintillation
counter at the energy ranges of 140 KeV+259%

and 360 KeV+259%.

In the obstructed side, the blood clearances of
1-131 Hippuran (ERPF) and Tc-99m DTPA (GFR)
were decreased at 30 min and 6 hr after the release
of left renal vein obstruction. Therefore the filtra-
tion fraction was not significantly changed. In con-
clusion, the single study using either Tc-99m DTPA
or I-131 Hippuran may be enough to evaluate the
alteration of split renal function in a model of renal
vein obstruction, although the combined study
using both agents is more preferable.

Key words: Tc-99m DTPA, I-131 Hippuran,
Renal vein, Split renal function, Filtration fraction.
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