Evaluation of Split Renal Function in Models of
Unilateral Renal Injury —Comparison between
[-131 Hippuran and Tc-99m DTPA—
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SEBREOELEFMT 2 L TCLD NS X -9 N EDERTH 5 DERETIRHIZ, REH
#, ~BUEEHRAES L C—BUEBHREESER LS v » EFROCTHBOEHE Mg &
(effective renal plasma flow, ERPF), &E{KREE (glomerular filtration rate, GFR) % & V'@ %
(fitration fraction, FF) 2HF L 7. EREEHEL TH 5305, 3 R, 6RFRD, 2HB LUV T A%
2, ZREBBRS 2O I3EBHINRE309M — B =L ZOBRBELEBRL TH» 5304, 38
M, 6K, 288L07B%, iodine-131 orthoiodohippuric acid (I-131 hippuran) 3 uCiBror
technetium-99m dietylenetriaminepentaacetic acid (Tc-99m DTPA) 7 x4 Ci%, #FNAEREIR L b
EAL7Z. 131 hippuran & Tc-99m DTPA %A%, E&IR L DEERIICIRM L 7- . MK TRES
K, B, REBIUCBNEEEL, vaABy Yy FL—y g AT I THREEREHEILS. S8
ERPF &% GFR i, 1131 hippuran & Tc-99m DTPA oz ) 7 5 AR —T 20— b 3
YEPEFALTEALTEH L. REPENTIE, BENO ERPF, GFR B X Uf FF {EI1FA% 6 iF
M, 2HBLUVTHETER (p<0.05) WET L7z, REMET BROMER D ERPF f& 0.30+0.14
ml/min/100g, GFR {& 0.06=0.05ml/min/100g # X ¢* FF {& 0.23%0.154, MHEEHOTEED
ERPF {& 1.22+0.17ml/min/100g, GFR {& 0.66+0.10ml/min/100g # & ¢* FF {& 0.55+0.09 & ki
TBHE, ThFNTS.A4%, 91.0% B L US8.2%DFHL%EFLT. — BB FRIRRAZERE L — BB EIRE
EHTIX, MEMD ERPF, GFR 5 X' FF B #I2ETF L. EHIRFAEIETIZ, FAEMARE 3 R
BiI2B 1 5 BAEM D ERPF 0.69%0.23ml/min/100g, GFR f& 0.17+0.03ml/min/100g & X
FF {E 0.26+0.061%, EENBEHOME L g5 &, ZTNEN36.7%, 66.7% 5 & 44 . 7% DHA % 7
Lz, BEIREAZEHTIZ, BHEMRKRISBIZIBIT 2 FAZ > ERPF {# 0.73+0.08ml/min/100g,
GFR f& 0.324+0.12ml/min/100g # & U FF B 0.4420. 141X FFHENBREL s+ 2 & , ERLERN
36.0%. 46.7% 3 L V17 0% DB 2R L 72, SEOFREHER, —BUEHIREAES S L B
BIRFAEROMAZEM Tk, ERPF OETF L Y b GFROETOANKE L L HHEFL 7-. A, Zh
5 3 DOPARR O SNRAIOEMERTIE, ERPF & GFR 33T8ML 7. MEDRER L ) BRI
BYWETH 2 Tc-9m DTPA DFINFRMEFBHE TH 2 11131 hippuran X 0 &, SMEEOBHAED
E2THET 25 A CHERTHL L EbiT:.

Key words effective renal plasma flow, glomerular filtration rate, split
renal function, I-131 hippuran, Tc-99m DTPA

BEREDERBNTMEL LT, 57 VERE renal plasma flow, ERPF)" %2 Bk {Aif@% (glomer-
{paraaminohippurate, PAH) 4 X 1) > % > 7> B ular filtration rate, GFR)? 2813 2 Fikn L & b
E7VT 5 ARBMO S EHBEMERE (effective LR TER. ThoDBEIETIR, EEBOME

Abbreviations : cpm, counts per minute ; DTPA, dietylenetriaminepentaacetic acid; ERPF,
effective renal plasma flow ; FF, filtration fraction; GFR, glomerular filtration rate ;
hippuran, orthoiodohippuric acid ; 1131, iodine-131 ; KBq, kilobecquerel ; MBq, megabecquerel;
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2k h, 58 ERPF (Schlegel ¥%”) % 4+ & GFR
(Gates ¥ #BEL > 2 EENFMAEL ICITHN
P M el Al

BEEEONEZNRELZEN L T 5485, ERPF %
S+ 2 RUIE SWWE T H B lodine-131 orthoiodo-
hippuric acid (I-131 hippuran)®™ # & t* GFR %FHl ¢
2 HERIEEEYE T % technetium-99m dietylenetri-
aminepentaacetic acid (Tc-99m DTPA)Y’ @3 5, £5H
SOWERBVIONEYETHErMEBEL &> TS
2. B8, BAOlH, BEE~D RIERES L URE
~O RIEEMOELiEE->TEL 20T, ERPF &
GFR BEFLTCEHT L I eni% . LaLlLA 7 b
PV (T »F¥ AT vy L ERBEREER) £E5P
B MM B L FEAE 12 8\ 2 BEIIRILRNT R 2 EOF
BeenaBIc T 58%, ERPF & GFR 3473 L
biEfE - TR RSV I EAREINTVLE. L
1R T, 0L S 8EE 1 ERPF & GFR #4tiC
HET2LENHS .

ERPF & GFR z#ICHIET 21213, BB
—HOREBEERTLRBIIE2EL (RO THITOR
EETbzdhiErstun., LrLEHIPREL L
UHREAORKBEIEMNT 2 F0ME» 5>, BB
1 ERPF 8 GFR¥YED X b 5> h—FIl L 28E
PO TEZEaNEIEME L. LT, £Ebod
—FHORECERELTUEL &> LT 585G, BRE
ZDOFELZ DIFIET ERPF ® GFR A ¥ DRRICERT 5
», ERPF XU GFR O{E2 DE{IZDNTH S »

UCHEBLTBEL I EMEETHS. &5 ERPF
WE r GFR BN YL oh—FZ2BIRT 2581,
reEont b EELEEBEL TBLENHS. L
L#t%k, ERPF & GFR # EZEHL T, Zh50%E
B & (R FIRFEEE L 2 EE M A RET IR IE LA LY
5NT, £ L~ ADHDFHEIC & 2 HRE I
TELZG. FRESE, SEBEOFHESLERAR
rBRbhsFREMEERE I v P TERL, 31
hippuran iz & % ERPF & Tc-99m DTPA 2 X 3
GFR 0BT % 84 , ERPF & GFROZEFEH
5, ERPF £ GFROEBL LD/ A —F I X 23
DT BHEEEO I L D ETTH 2 ERE L.

MNEkE L UHE

I.N ®

fEEE (20 2°C) B THBHRAS L VHES
BHERTCHABELLRAMEF > Y a v 7 v b (2401
37g) %, UTFOZEIzh T TRET L. BES30m
BEERL, #05 b25LEEAERH - L, 5EENRE
r L7z, BB 2 EBEOELERE TR
BT, BERSIEE & 5IZ5 DD, REREROK
RRE % 72 1 BB IREA MR B ORI B B2 5
SR, IEOERIZYD, BAERIESLY
IR LEDEE 6 EEHERAL 7228, T ORICIRERME
% 72 I BMEHEOER D > DIFER AR —R 5T
£ 1EELTRIELE. HBZ v b TIRBICHE LN
BREDAIZEH . UTIZET FHRFEL, 207
7 — (30mg/kg HEMERH) RET TiTbhr:.
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EBZ L OH 10mm FTHOMET, ERELHEL
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EEEREY, 75 78RO TI00BMEL:. M
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4. XMy MEE

e 2 BERE - PAREIRIEREITI04Y, 3ERR, 6 R,
2B B LT BRICAHBREERLERITLL.

PAH, paraaminohippurate ; Rore, radioactivities of Tc-99m DTPA ; Ruppem, radioactivities of
[-131 hippuran ; RI, radioisotope ; Tc-99m, technetium-99m
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1. (ARG EERES

[-131 hippuran (B —7 474V b — 7, HE)
13, MEROBEEERE 2504 Ci/ml (9.25MBq/ml) @
EHE2ml 2RV

Te-99m DTPA X, v b ELTHERENL TV 3
DTPA SA 7N (B—3YF 74V +—7) Hiz 54
»Ci/ml (2.0MBq/ml) ORETFEMEE D Tc-99mO, *
3SmlEALT, BRTTERLL-LDEFRA W,

S5y MOEBOREE L ERICERT 3012,
&5 131 & Tc-99m o i » Akl T 2 58S
DENTNOYE~NDOHELEHMET 22012, A
131 hippuran & Tc-99m DTPA o —## H 7, L
TOMEEEEEER L. 20K, BHEETOK
ZEELRMBIET 27012, BE % 5%, 5042, 500=
KARL B BERE L.

2. MF27 V770 RMEB L CRBHEMEDOAE

1) HIEH %

BHONES v b, EEBIRAEES L UVEBBR
FAZEREICN U TiE, RIEAERNCERE v /%L,
BEC/Z707%BLTROBHEBIE L%, X
Fa#MR L D 3 1 Ci (0.11MBq) ¢ 1131 hippuran # &y
0.2ml AL, $VTEKRB#EIRE D 7 £ Ci (0.26
MBq) @ Tc-99m DTPA # 0.2ml #F A LY. Rl
A5, 10, 15, 208 & U031z, BEMRL D 0.06+
0.02m] DM EELE L /2. 30 EDFM AR T HIZ,
E5LFRIC L VBEL, AECHREATLIMES
SUREL2BRECREL %, BH, FEB L UE
B .

B, BB L USRS TN 556, »
IANBY Y Fr—varhvry (Tuh, ER) EE
WTEEL 7. SRS 3 BRI & 18EERI% 0 2 Els
bl:b, 140KeV+25% & 360KeV+25% DR H D -
AF—L T, ARSI N B RETRE R AT
L.

2) F— R

i REWES L UHIUNKEO FREZEH

RIOKSHES L UHRNEE % ERICKD 2 72
DI, EARSS L CHMFROESNBOE R 2 e
LRI BLUMBOLES]. 0L REL THRE5ES 5
FURRMBEE 2 EH L.

i ZHEREHAIC L 28E

A—8phicci v ¥—0 852 2 EBEOKENS
ENTV RS, B AL ¥ —HEH» > ORILEIE
IANF—FOKBOREEIAS  BEERIZLT
5. SEOBEEHICE, Te-99m (140KeV) & 1131

(360KeV) O HHEMBEL T 372912, Te-99m
DFFANCEEL Tk L1831 oD v 7 b U BELD B4
ERELBITD. IOBBIILBBREER2DIT,

TODTALF -1 > ¥ (140KeV£25% & 360KeV +
25%) B B PEMIZFLUATOMERITV, BE
Fiz& £ 35 1131 hippuran & Tc-99m DTPA 0DEt
BUEZIERECRD . K (0K, B, RES L U
) =& % 1% 1131 hippuran % & ¥ Tc-99m
DTPA OBEEE%S TN # N Rupuwa, Roms £ T 5 &,

s IEFRA L KD 3

Rippem (kBq) = (n.ci—nic))/(cf.—cf) (1)
Rorea (kBq)= (nifo~n.f)/(c.famcd)  -(2)
i Tc-99m DTPA #Z¥E D 140KeV v ¥ Y DEF
#UE (cpm/kBq)
c2: Tc-99m DTPA {E#¥E D 360KeV L ¥ ¥ DEf
H{E (cpm/kBq)
11 [-131 hippuran X8 0 140KeV L > Y O
{E (cpm/kBq)
: 1-131 hippuran $Z# 0 360KeV L > Y D
& (cpm/kBq)
ni: BB 140KeV L > Pz B 2 5H#E (cpm)
n:: EED 360KeV v v Pz BT B EKE
(cpm)
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fii. MFZ7) 75> AEOEY

s 27 V)77 Af#Elx, RI#E5, 10, 15, 208 &
VISBOBIMBIZE £ 5 RETREBRE Y, B—2
PN— bR NETITHNL RS, T bbbl
=3 Y%= b AT MEFTTIR, MENCER R, #tahc
SHE B THRETAE GHEUE) 2 TR T 4 &, ReRmEtae
MR ERTEME NS . BonEREHEE O
HBBLUVARE2ANT, MF 7)) 77> AEIZRRE &
kot za™,

M7V 77> A{E=DA/P-(3)
D: Rl 0egE5E
A7 VT 5 AMBROEE (A =0.693/T1 2)
P BY 0z 51T 3 MEERE
Ti2: 7973220

BRELVEONHEEZ S v MEE 100g YD ICHITE
LT, 927 )77 AE (A ml/min/100g) %R
&7z, @O, 131 hippuran TR MR Y 7
7> A{EHEE ERPFIZHY L, Te-99m DTPA T#&
ShilF7 Y77 AENEE GFR ICHY%T 2.
iv. 2EREOEE (£EHED D)
EEEDHE ERPF 8L U498 GFROEHIZ, ¢
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% ERPF 8 X U'£% GFR % RIZFEANZRIZBIT S
EHEEAOHEROLIZ LD AEL TRDI:. T4b
2}

£& ERPF=R/(R+L)X£% ERPF -(
£% ERPF=L/(R+L)x£% ERPF -
£% GFR=R/(R+L)x£% GFR -
E® GFR=L/(R+L)xX£% GFR (

4

m\_/

)
6)
(1)
R, LEFNFNEE, EE»S>OHMETHS.
v. WAFEOHH
£EE I USBOMIBRE (filtration fraction, FF)id
WRE KD

FF =GFR/ERPF-(8)

vi. FEHFERRESE

F— 7 OPEF 21, Smimoff DEHRELRH /2.
WEECNT A RPAEHOKTENEEERE LR
Student @ t REX BV, EHE p<0.05 2 FEED
DL¥EL. Bohni iz, FHELFERET
w®LE. F—FABIZIR, =V Frarta—%
PC9801 VX (NEC, ®®R) #FEHL .

B e

1. Sy B2 REBSEr 2B L5 U
=%»Bn ERPF, GFR 5 .U FF {&

1EQEBRT6EDS v b 2ERAL, Z0IH5K
PEAZER, By IEE2BL L. ZoRIZOW
T, BB - BAERERTI0ON, JFM, 668
B, 2AB LV THBETEONLHIEFEICELALE
Eiashiar-0T, SHEE TR SNTED
Y fE R S RBEOE L L.

EREHEONEERE (n=5) Tk, 131 hippuran
(hippuran) XS5 HISLUNICEE» S REED29.6
+3.6%2%, EB»532.8+4.0%2, Lo CHE
»562.414. 1% HEM & 7. Tce-99m DTPA
(DTPA) &, ¥S5HIOFSUNCEELSREEDIE.7
+1.9%5, KB 516.3+2.6%»8, Lizdi-> THE
2 533.052.8% e a . £% ERPF fE
(hippuran QIMH 27 V7 F > A{#) 1 2.33+0.38ml/
min/100g %, £% GFR{f (DTPA oIz V77 >~
A4#E) 1 1.35+0.19ml/min/100g OEAEERL 2. &
% ERPF {HI3 5B T 1.11+0.26ml/min/100g %, %
B¢ 1.22+0.17ml/min/100g %, %748 GFR{EX
ABT 0.69+0.15ml/min/100g %, £ T 0.66%
0.10ml/min/100g D #K{E%RL7:. FF ERXEE T
0.63+£0.12%, ABT0.55+0.09%, WE2ET0.58

+0.020%{EERLIz.

—EMEERHIRAZEONEE (n=5) TR, &5%
305347 hippuran B EB » 552D 30.6+
1.4%», B 530.1+3.5%», TEH»560.8+
4.8%pHEMtx . DTPA B, EB» o K&EEp
15.043.0%%, £B»513.2+2.6%2%, FiBhs
28.245.5% e 2 T &% ERPF {1 2.19+
0.41ml/min/100g %, £% GFR {3 1.09+0.18ml/
min/100g O#fEERL 72, 7% ERPF EdE8T
1.10+0.17ml/min/100g %, ZET 1.09+0.24ml/
min/100g %, %7:5% GFR {358 T 0.58+0.10
ml/min/100g %, AZBT 0.5120.08ml/min/100g ¢
¥iE% R L. FF ERAEET0.53+0.03%, A% T
0.47+0.04%, MEBELET0.50+0.010KEERL
7.

— BN ETEIREAEONER (n=5) TR,
hippuran 13 #5305 URK, FB»S>BREED3ILY
+0.6%%5, EBH»531.610.5%2%, WEH563.4%
0.4% v et a7z, DTPA 2, BB » > HB5E0
16.4+1.4%2, EB»514.5+2.4% 2%, TBHS
30.9+3.8% 25 e S Nz, £8 ERPF {Ei3 2.29%
0.41ml/min/100g %, £% GFR {ik 1.29+0.12mY/
min/100g O¥EERL)z. 7% ERPF {EiX, 5¥T
1.14+0.19ml/min/100g %, Z®T 1.14:0.22ml/
min/100g %, %7:4+E GFR i, ABT 0.69+
0.07ml/min/100g %, Z% T 0.60:=0.06ml/min/
100g O¥fE%®m L7, FF EIZEET0.61+0.03%,
EBT0.53+0.08%, MELET0.57£0.050HfE
wL7.

BlE, 3EMOBEMEELET % £, hippuran &
DTPA DR L 8% 5 4B D ERPF {Ex &
U GFR EIC I EN A EEZEIRD o do
Fr. LindioT 3R L TRHEESEAE TS,
hippuran 128 5#%30FUNICEE > SRS EDI0.6
+2.4%%5, EB»531.613.2%2%, B, 562.2%
3.5% e s 7:. DTPA 13854302 EE
DoREEN6.1+2.1% 0, EB»514.812.7%
25, FB 530.9+4.3%» RS 7. £F ERPF
{1 2.27+0.37ml/min/100g %, £% GFR f&i
1.25+0.19ml/min/100g O Ex RL . 4%
ERPF {1, 587 1.12+0.20ml/min/100g %, £%¥
= 1.15+0.20ml/min/100g %, ¥ 7-4% GFR fEi,
ABT 0.65+0.12ml/min/100g %, BT 0.60*
0.10ml/min/100g O¥KEE R L 7. FF EEEET
0.5940.09%, A& T0.52+0.07%, MELET0.5
+0.050%EERLT.
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BREBINFUADKRBEEIMEB L U7 )7 5> A {#
jt#1z, hippuran D J5 4 DTPA £ h 4 HE (P<
0.05) WEVWEEERL .

. EREFAERCST2RBGRRr 2B LU

128 o ERPF, GFR &+ U FF #

EREPAEBZB T 2HEM O hippuran &
DTPA OHEMER (K1) &, REAEFEE 3 BRI, 68F
M, 2B LV THRCIBLTHIZEE (P<0.05) 2
ETL, FEEZORBNEVEEBEHEICETLL. B
#£% 7 BB U BAERIZ 517 2 BZEMIO hippura-
n OPEMTEDS.5+3.5% %8 & UF DTPA DOHEf®RM2.1
+1.2% 1, WEEEED32.8+4.0% 8 L 1016.3+2.6%
LHETAE, ThENT4.1%B L U8T. 1% DY »
FL7. —7F, FHAEM® hippuran & DTPA D
FiFFCEinL , FAERB6RM, 2RABLUTHE
OHEHTIHERE (P<0.05) W38Nl 7-. ASEKA7
A% DIERFZERI D hippuran O HEMED42.0+7.2% 5
& U DTPA OHEMED28.7+2.6% 13, FEEEED29.6

40

20

(8)

301 * F

0 |
control 30min 3 hr 6 hr 2 days 7 days

Time after obstructing the left
ureter

Excretion rate of Tc-99m DTPA(%) Excretion rate of 1-131 hippuran(%)
=)

Fig.1. Excretion rate versus time after obstruc-
ting the left ureter. (A) I131 Hippuran, (B)
Te-99m DTPA. [, Total: &, Right kidney: M,
Left kidney. Data are expressed as means+
SEM. *: P<0.05, compared with corresponding
values measured in the control group.

T3.6%BLU6.7TH1.9% LB T 2L, ZhZh
41.9% B L UTL.I%OEMERL 2. MBLETIK,
hippuran & DTPA 08kt IIFABB OB AR GEE
BETT2EmERLE:. 208, DTPA OHetts 3
WHREICLEREERETIIR & » 5758, hippuran
DHMFIIARZ B2 AR L 7THATHEE (P<0.05)
WZET L. BAEEA 7 B0 hippuran OHEMED
50.5+6.1% 1, MEREDG62.4+4.1% & kT 2 &
19.1% DA %2R L 2.

2% ERPF (K 2) 3 8E:E304 & 3%l
Bl 7225, PASRA6HN, 288L07HETIK
BT L. BAZRE IRM%IcB 17 52'% ERPF &
D 2.92£0.14ml/min/100g 1, STHEEED 2.33+0.38
ml/min/100g & T 2 &, HE (P<0.05) 1225.3%
DEMERLE. —F, £% GFR (M2) REZE%O
BANRVWEHREETL, HERAHM, 288X
THERTHERE (P<0.05) I2ETL. MERKE7H
®DLE GFR{E®D 0.86+0.25ml/min/100g i3, HEB
BED 1.3540.19ml/min/100g & Eb&E 33 &, 36.3%
ORLYERLE.

FZEM 0 ERPF 13, FARGEEIAS & U 3 BEfI%

(A)

w
-—

*

(ml/min/100g)
»
T

Effective renal plasma flow
T

(ml/min/100g)

0.5

Glomerular filtration rate

§
’
a
H
i

0 , ‘
control 30min 3 hr 6 hr 2 days 7 days

Time after obstructing the left
ureter

Fig.2. Effective renal plasma flow (A) and
glomerular filtration rate (B) versus time after
obstructing the left ureter. (], Total; &, Right
kidney ; B, Left kidney. Data are expressed as
means+ SEM. *: P<0.05 compared with
corresponding values measured in the control
group.
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TREBLELETRS 2o/, BAERE 6 FERE,
2HB LV THBTIEE (P<0.05) IZ{ET L, BAZE
BORBPEOEZFHETLL. AERATHRD
ERPF {E® 0.30%0.14ml/min/100g (¥, XEED
1.2240.17ml/min/100g & H#ET 5 &, 75.4% D4
R U7, 3EEAZEMID ERPF IR I~ %
wL, FAEKE IKEEBOFEHAEMD ERPF E0
1.69+0.12ml/min/100g i%, XTEEE® 1.11+£0.26ml/
min/100g LT 5 L, 52.2%DEE (P<0.05) &
wmERLL. —%, BEMO GFR 13, FAZEZRE30
SHEBEEEE (P<0.05) ZETL, BEZORED
BOBZEHIZETLZ. AERRB7 BRIZB I 2HE
Hi> GFRA{AE® 0.06+0.05ml/min/100g 1%, IFEEFED
0.66+0.10ml/min/100g ¥ LtEET 2 &, 91.0% DR
LERL. EHEMO GFR 2, EELHEMNIRD
sheho A EMOERERL .

2% FF (M3) 2ETL, FAERZS 6 B2k
&, WFhLEE (P<0.05) ZET L. PAERKRAT
A%0D4£E FF [ED0.48+0.0613, STHB#EED0.58+
0.02L Eh#E§ 3 &, 17.2%0WA %R L 7. BHAEROD
FF GuIFRoBIIBWTHETL, AERR6RK
B, 2HBXUTHAETIRERE (P<0.05) Z{ETFL
7o. BAEEFEE T ABIC B 2MEMO FF{ED0.23+
0.15%, NTEEPED0.55+0.09 tHEET 2 &, 58.2% D
WA RS, EHERO FF &, AEZA 3 FME
RHEEERE(ERE B o720, SRS 3 B
Bz B\ 2IEHERD FF {E00.43+0.041%, SRR
D0.63+0. 12 BT 2 &, 31.7%DHE (P<0.05)

0.8

0.6 * * *

Filtration fraction

control 30min 3 hr 6 hr 2 days 7 days
Time after obstructing the left
ureter
Fig.3. Filtration fraction versus time after
obstructing the left ureter. [, Total; 7, Right
kidney ; M, Left kidney. Data are expressed as
meanst+ SEM. *: P<0.05, compared with
corresponding values measured in the control
group.

DAL ERLT.

PLE, % ERPF 2RAZEEH305 & 3 R T
oL 7208, AERB6RM, 2B LU THETE
ETHEEERLZ. 2% GFR IZFAEZAS L 31
METREELERERIZ o720, FAERB6R
M, 2EBIUVTHETCRERE P<0.05) WETL
7. BAZEMI® ERPF, GFR B L Of FF W#IZET
L, BEROFENROEREHEICET L. -5,
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Fig. 4. Excretion rate versus time after releasing
the occlusion of the left renal vein. (A) [-131
Hippuran, (B) Tc-99m DTPA. [, Total; %,
Right kidney; @, Left kidney. Data are
expressed as means+SEM. *: P<0.05 com-

pared with corresponding values measured in
the control group.
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Fig.5. Effective renal plasma flow (A) and
glomerular filtration rate (B) versus time after
releasing the occlusion of the left renal vein.
‘0], Total; %, Right kidney; M, Left kidney.
Data are expressed as means+ SEM. * :
P<0.05, compared with corresponding values
measured in the control group.

0.6 -

0.4

0.2

Filtration fraction

A
’
”
.
4
]
4
#
V]
#
”
M
1
4

control 30min 3 hr 6 hr 2 days7 dayT

Time after releasing the occlusion
of the left renal vein

Fig.6. Filtration fraction versus time after
releasing the occlusion of the left renal vein.
00, Total; &, Right kidney; B, Left kidney.
Data are expressed as means+ SEM. *
P<0.05, compared with corresponding values
measured in the control group.
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Fig.7.  Excretion rate versus time after releasing
the occlusion of the left renal artery. (A) 1131
Hippuran, (B) Tc-99m DTPA. [, Total; #,
Right kidney; B, Left kidney. Data are
expressed as means+SEM, *: P<0.05, com-
pared with corresponding values measured in
the control group.
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Fig.8. Effective renal plasma flow (A) and
glomerular filtration rate (B) versus time after
releasing the occlusion of the left renal artery.
], Total; 73, Right kidney; M, Left kidney.
Data are expressed as meanst SEM. *
P<0.05, compared with corresponding values
measured in the control group.
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Fig.9. Filtration fraction versus time after
releasing the occlusion of the left renal artery.
[, Total: 7, Right kidney; B, Left kidney.
Data are expressed as meanst SEM. "
P<0.05, compared with corresponding values
measured in the control group.
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ERPF {® 0.69ml/min/100g, GFR fE®0.17ml/
min/100g 3 X U FF {ED0.26i%, WNBELLET 2
L, FREN36.7T%, 66.T%B LIV . THDEE
(P<0.05) @b e rmL:. UEXY, BAEMATE
ERPF O{ET LD GFR O{ETOANKE W I L0
BAL7:. FERABMAITRER SRR RS o o7z,

3. —@WEEEREAZEOAEM T, FHER30THE
® ERPF :BER3028 LU 3% D GFR REE
(P<0.05) IZETF L. BR302%OAZEMD ERPF
o 0.73ml/min/100g # X * GFR D 0.32ml/
min/100g &, NEEBEEL BT E L, 2hFN36.0%
BLU46.7%DEE (P<0.05) ZETE2RLEL. —
7%, FEEFZERAID ERPF & GFR i3t #nEm & =
L, BAEMERI05% D GFR D 0.91ml/min/100g

1, NEBEC KT 5 L31I%DFEE (P<0.05) 2
mERL.

BlEX D EREME, —BUEEHIREESL Lo
BUHEEEBRARE X, BEEROREH
ERPF OETFT LD Y GFR DETH LD KEW Ik a
HEAL, LicttoTIh s FRAINERBICE T 28
EEZS (L DERMz 12, ERPF ME & v b GFR ¥Ez &
% FHH 2 EYD & btz

Bt E3z

W B8, FEE, HEMEBY £ L 2EEA
HAR—#RCEEOHBEERLET. £/, EREESE, 4
BE 21RE £ L ERAEREFHEMTRERT, o0
IHERLEBAETRE £ LLSRREEFREEELEOH
FECECEHBLET.

M, FRXOESTI, FNEAFKEFESRE B R
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Abstract

The split effective renal plasma flow (ERPF), glomerular filtration rate (GFR) and filtration frac-
tion (FF) were measured in rat models with ureteral obstruction and transient occlusion of the renal
vein or artery, in order to determine which of these parameters is most useful in evaluating split renal
function. Three microcuries of iodine-131 orthoiodohippuric acid (I-131 hippuran) and seven
microcuries of technetium-99m dietylenetriaminepentaacetic acid (Tc-99m DTPA) were injected into
the femoral vein at 30 min, 3 and 6 hr, 2 days and one week after obstruction of the left ureter, or after
releasing occlusion of the left renal vein or artery for 30 min. Blood samples were serially obtained
from the tail vein after the injection. Immediately after obtaining the blood samples, the kidneys,
ureters and urinary bladder were excised. The radioactivities of I-131 and Tc-99m in each sample
were measured using a well type scintillation counter. Split ERPF or GFR was evaluated by obtain-
ing the blood clearances of I-131 hippuran or Tc-99m DTPA, which were analyzed with a single com-
partment model. With ureteral obstruction, the split ERPF, GFR and FF on the obstructed side were
decreased significantly (P<0.05) at 6 hr, 2 days and one week after the obstruction. At one week
after the obstruction ERPF, GFR and FF were respectively 0.30+0.14 ml/min/100g, 0.06+0.05
ml/min/100g and 0.2320.15 on the obstructed side, showing decreases of 75.4%, 91.0% and 58.2%
respectively as compared with 1.22+0.17 ml/min/100g of ERPF, 0.66+0.10 ml/min/100g of GFR
and 0.55+0.09 of FF in the left kidney in the control group. With transient occlusion of the renal
vein or artery, the split ERPF, GFR and FF were decreased on the occluded side. With renal vein
occlusion, 0.69=0.23 mi/min/100g of ERPF, 0.17+0.03 ml/min/100g of GFR and 0.26+0.06 of FF
at 3 hr after the release, showed decreases of 36.7%, 66.7% and 44.7%. With renal artery occlusion,
0.73+0.08 ml/min/100g of ERPF, 0.32+0.12 ml/min/100g of GFR and 0.44+0.14 of FF at 30 min
after the release, showed decreases of 36.0%, 46.7% and 17.0%. The decrease in GER was greater
than that in ERPF on the obstructed or occluded side. On the contralateral non-obstructed or non-
occluded side, however, FRPF and GFR were increased. In conclusion, these results suggest that Tc-
99m DTPA, a glomerular agent, is more useful than I-131 hippuran, a tubular agent, in evaluating
acute renal dysfunction.



