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Quantitative Analysis of Renogram
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Radioisotope renography was carried out in 564 cases consisting of 150 normal controls, 140 hy-
pertensives, 102 hypertensive nephropathys, 62 chronic renal diseases, 53 unilateral-, and 57 bilateral
non-functioning kidneys.

It was aimed to study which parameter of the renogram is most applicable to any definite disease
of the kidney. The analytical methods adopted were; Tobe, Spencer, Krueger, Matchida and Takeuchi.
In the non-functioning kidney groups, the hemograms and serum nitrogen series were also studied to
evaluate the relationships between the renograms and renal anemia. The parameters were; time of maxi-
mum amplitude (Tmax), half-time of maximum amplitude (T4), Kac value calculated from these
two parameters in Tobe’s method, slopes of B and C phase, B/ A and B/C values in Spencer’s method,
total concentration (T.C.), minute concentration (M.C.) and minute excretion (M.E.) in Krueger’s
method, Matchida’s K value and Takeuchi’s renal function Index (R.F.1.). Following were the resulis:

1. In general, marked differences in the patterns of the renogram were observed between the normal
controls and nephropathys. In Tobe’s method, each parameter showed statistically significant delay
or decrease in patients with hypertensive nephropathys and chronic renal diseases. In Spencer’s method,
slopes of B and C phase and B/C, also showed the statistically significant decrease in patients with
hypertension, hypertensive nephropathys and chronic renal diseases. In Krueger’s method, M.C. and
ME showed the statistically significant differences between the control and patients with hypertension,
hypertensive nephropathys and chronic renal diseases, In Matchida’s method, K value showed the
statistically significant differences between the control and patients with hypertensive nephropathys
and chronic renal diseases.

2. It appeared, therefore, that Tobe’s T4, Kac value, Spencer’s slopes of B and C phase, B/A, B/C
values, Krueger’s T.C., M.C., and M.E. values, Matchida’s K value are useful for the differentiation
of various renal diseases, however, qualitative analysis of the renogram with one or two parameters
is not accurate.

3. In bilateral non-functioning kidney groups, a positive correlation between anemia and nitrogen

retention was observed, although the quantitative assessment of the degree of non-functioning was

impossible.
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Fig. 1. Quantitative classification of renogram
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Fig. 2. Quantitative measurement of Tobe's methcd
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Fig. 4. Quantitative measurement of Krueger’s method.

1) “X” is equal to the maximum blood level of 131
2) “Y” is the peak of the concentration phase of the

renogram curve
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Fig. 5. Quantitative measurement of Matchida’s method.
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i) Tmax {# | HRE 150 fio HI HEFS] Tmax
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~3.5) R 2.9+1.6(2 1~3.9)°l ot TE HmMmERE 140
12l FiHEE 3. 4+1.3(2.0~7.0), 3.4+1.0(2.0~6. 6)
2 B Hsld £ BEHY glovt HES 2
ARHEET P>0.05, P>0.05). SHEBEE SO
B 102419 FiyfEe 3.8+1.1(2.1~58), 4.0*1.2
(1.8~5.6)% EFsA BiEse o HERHES Wi
st FES £/ ARHP>0.01, P>0.0D). EHEER
B oe2piel FHEE 3.621.1(2.2~5.4), 3.4+1.2
(2.0~5.1)2 HE#H Hstd %P EBEse ot
BHES £+ J2HE>0.05, P>0.05).

SHE EERNEE 29 (Table 2) BB ST
BEEBA A S AR £7F dd2v@P>0.6,
P>0.1) BOEBEE SO SHEREERA A=
HED %7 2929 (P<0.001, P<0.001) HimER}
BUHTREEA A A BET £ AHE@>0.05,
P=1).

1) T4 8 EXHBHEAD W3 568 T i
B85 2%l Table 1o A9 23 52%1.6(2.9~9.2) R

* LigE EMT.
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Table 1. Tmax, T4 & Kac. values by Tobe’s method

Tmax T4 - Kac
R L R L R L
g‘g 2.6+15 | 29+1.6 | 52+1.6 | 53+1.5 | 0.2040.09 | 0.27+0.09
Normal — - -
Range | 1.7~3.5 | 21~3.9 | 2.9~98,2 | 2.949.8 | 0.16~0.57 | 0.11~0.47
Y3 | s4+13 | 3.4%1.0 | 95437 | 82433 | 0.214008 | 0.20+0.08
Hypertension — - -
| Range | 2.0~7.0 | 2.0~6.6 | 3.0~15.0| 3.2~16.0 | 0.10~0.45 | 0.10~0.39 .
- . g‘g 3.841.1 | 4012 | 9.0+3.9 .| 8.7+3.4 | 0.13+0.05 | .0:1540.07"
ypertension ¢ . L.
nephropathy Range | 2.1~5.8 | 1.8~5.6 | 4.2~149]| 3. 6~14.4[ 0.06~0.24 | 0.07~0.28
. M+l 36411 | 34212 [13.2457 [12.045.4 | 0.16+0.05 | 0.15+0.05
Chronic S.D.
nephropathy Range | 2.2~54 | 20~51 | 7.5~27.0| 6.2~23.0| 0.08~0.23 [ 0.07~0.27
Table 2. T-test between normal & various renal diseases
Tmax T4 Kac
R L «R L R L
*Nor. & Hyp. P>0.05 P>0.05 P<0. 005 P<0. 001 P>0.2 P>0.2
Hyp. & H-N P>0.6 P>0.1 P>0. 001 P>0,02 P>0.5 P<1
H-N & Nep. P<0.001 P<0. 001 P>>0.05 P>0.05 P<0. 001 P>50.002
Nor. & H-N P>0.01 P>0.01 P>>0. 001 P>0,02 P<0.001 P>0.02
Nor. & Nep. P>0.05 P>0.05 P>>0. 001 P<0, 001 P<0. 001 P<0. 001
Hyp. & Nep. P>>0.05 P=1 P>0.01 P>>0. 001 P>0.2 P>0.2

*Nor.; Normal
Hyp.; Hypertension

5.3+1.5(2.9~9.8)c] A}, TE HhEREHS TiHE
+ 9.543.7(3.0~15.0), 82%3.3(3.2~16.0)c = ¥
TRl tedle] BEESA EREHS Qov HEELRoE
HES 27 9 AHP<0.005, P<0.001). EimEEEE
ELURGIY THEE 0.043.9(4.2~14.9), 8.7+3.4
(3.6~14. Dol BHBRBERMY FHET 13.245.7
{7.5~27.0), 12.0%5.4(6.2~23.0) 2 FFsA BEES
o] HEHI LRl £4 FES 2E 24P>
0.001, P>0.02,) (P>>0.001, P<0.001) (Table 2).

HHEBHEE 273 (Table 2) HMERS HnE
BEADEA M FHEYes HEY £ ddev
(P>0.001, P>0.02) BmEBEEAMGRES BHB5
Bl A e FED %7 992(P>0.05, P>0.05)
RIEERE T BEBEREE Ald AL FEE 24995
(P>0.01, P>0.001).

i) Kac (ECBBMEER) | HBEHAA B £4589 F
# Kacfiz Table 14 xi=vte}l o] 0.294-0.09
€0.16~0.57), 0.2720.09(0. 11~0.47)°) A=k, RHE &

H-N.; Hypertension € nephropathy
Nep.; Chronic nephropathy

mERBERS Fi5fEE 0. 2120.08(0. 1~0. 45), 0.20+
0.08(0.1~0. 392 #HEH M3l 24 HPH 9L
o HET 2E ARHE>0.2,P>0.2). HnEH
BEAMRAY FiHET &% 0.1310.05(0.06~0.29),
0.15::0.07(0. 07~0. 28)01 o {BEFEBREAIS] FiEs
0. 160, 05(0. 08~0. 23), 0.15+0.05(0.07~0. 2N E %
% BB Hild EESA BPHd FES £ 9
e (P<0.001, P>0.02) (P<0.001, P<0.001)

£EBHEE 2d (Table 2) FmEHN ROER
BELMRAldE FER #Eb ARe=@P>0.5
PE1) BnETEEESHRS BETERERAD FR
g %7 Qo (P<0.001, P>0.002) BmER 18
BERERA ) AE FEY 27 dAHEP>0.2, P>
0.2).

Pk Ekdt Tobe e FIAY #NMEMEE H&dd
EmEEEEAGENA BEY EEd
o HEmMS kit HET 2E vdt = H
MERS BEERBNI AL B AR #it

Tmax i+
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Bgyor FEI ¥E RARINY R BEHE 2 R fH+E 13.223.5(6. 5~22.2), 13.6%3.5(6. 5~22. 2) & ¥

= Tt fic &8E-NA FRpest sl HEe A EAEd HET £ A9
FERBIEA A EufnkE 25 (P<0.001, P-C0.001) HmEEEESIEI F
BEESIEST BEEERERd s FET #74 g4= #HEE 11.1+4.3(6.1~20.0), 12.7+5.4(5.4~20.8),
BEH ROEREEAHEE, 2dx SnENs 18 B E BT Bl 12.7+55.6(6.0~25.0), 13.6
HEREFEA A FET #71 A9 Kacffie +3.7(5.0~19. 6) 2 FEZE3A HbHe] HBES HIr
RS snEfAcldAE FET #5992 Hm el K4 HEE %7F A 9H(P0.001, P>0.001)
EEREAHN BB RERd A FEaA B (P>20.02, P<(0.05) (Table 4).

B Z5b durh KENEAA S BaEERESS FHRBAZE 29 BOERS SoEEEESRA
Bl BEERBRHC HEY 2/ Sdx BmEEHES  od (P>0.3, P>0.5) = BaEEEESNH 84
ROEFEESTH 2oz Sim B SEERER FHEBE Aold (P2>0.05, P-0.1) z8x HOE#H
Aolel & FER £/ ¢+ 3 BERBREHEP>0.7, PED Aold s EF HiitE

o2 FET #57 i
2. Spencer 2| slope of B phase, slope of C phase, .
B:A I} B:C 0l BAEH B ii) Slope of C phase:
HREEOO] #% AEE slope of Cphase iyl
Z 3= Table 3014 REubsd #o] 11.3%3.5(5. 1~
BRG] B3 HEFS slope of B phase T+ 18.2), 12.0£3.7(4.0~19. 201 5ivh.  &E HEmERF

i) Slope of B phase

Table 3ol 2®E uhebgo] 157+3.1(9.6~21.7), S} FEigiEE 9.74+3.7(4.5~18.2), 11.2+3.9(5.9~19.
15.3+3.6(8.9~23.8)°| 4ivh.  IF HMmBEEREGIS] Fi D2 BEBY £R25 2 HBIHT hEstd FE%

Table 3. Slope of B phase, slope of C phase, B:A & B:C values by Spencer’s method

i slope of B phase slope of C phase l B:A i B:C
l R | L I R | L l R | L ] R ’ L
I |
M5 [15.743.1 [15.3463.6 {11,335 [12.02:3.7 L. 5420, 21]1. 550, 23] 1.8520.24 | 1.8220.21
Normal - . :
Range| 9. 6~21.7| 8.9~23. si 5. 1~18. 2| 4.0~19.21. 14~2 4051.21~2. 4o| 1.50~2.50 | 1.48~2.35
V5 132635 13.6:63.5 | 9.73.7 |11 2639 |1 53:£0.18[1. 552£0.18] 1.7120.22 | 1.700.19
Hypertension — 7
Rangei 6.5~22.2] 6.5~22. 2‘ 4.5~18.2 5.9~19. 1|1, 20~2. ooil. 10~1.90] 1.23~2.06 | 1.23~2.00
Hypertension | 5.b. L1548 [12.7:65.4 | 7.52:3.6 | 8.7:64.1 1. 38::0.19]1.4320.1] 1.50:30.20 | 1.53£0.11
¢ nephropathy Range] 6. 1~20, oi 5. 4~20. 8} 4.0~16.1] 3.6~18. 51. 10~1. 6721.20~1.90| 1.24~1.84 | 1.17~1.71
. M ]12.74;5.6 |13.6i3.7 ‘ 7.243.1 | 8.43.6 [1. 4440, 161, 4220, 16/ 1. 450. 16\ 1. 4340, 14.
Chronic S.D. ] | )

i i
nephropathy Range’ 6. 0~25, o] 6. 0~19. Gl 3.0~16.7 3.9~20. Sil. 13~1.76.1. 16~1. 78} 1.16~1.69 | 1.18~1.67
Table 4. T-test between normal & various renal diseases

slope of B phase slope of C phase B:A B:C

R L R | L R L R L
Nor. & Hyp. P<0.001 P<0.001 P>>0.0053 P<0.05| P>0.05| P>0.9 | P<0.05! P<0.001
Hyp. & H-N P>0.3 P>0.5 P>0.7 P>0.6 | P>0.2 | P>0.8 | P>0.05 | P<0.05
H-N & Nep. P>0.05| P>0.1 P>0.05| P>0.05  P0.001 P<0.001 P>0.1 | P>0.2
Nor. & H-N P>0.001] P>0.001 P<0.001] P>0.01| P3>0.001 P>0.02 | P<0.001 P<0.00L
Nor. & Nep. P>0.02| P<0.05| P<0.001 P<0.001] P>0.02 | P3>0.001 P<0.001 P<0.001
Hyp. & Nep. | P>0.7 P=1 P>>0.001  P3-0.001 P>0.02 | P>>0.001 P<0.001 P>0.001
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27+ AR er(P>0.005, P<0.05) HMEFEEAH
BOIS) FiEel 7,543, 6(4.0~16.1), 8.7+4. 1(3. 6~
18.5)% BB ERR Fi5fE] 7.243.1(3.0~16.7),
8.4+3.6(3.9~20.8) =5 s A W HmE
3 Bt &4 HER 271 Q9 5H(P<0.001, P>
0.01) (P<0.001, P<0.001) (Table 4).

FEEJES 27 BB EnEBEE AR
ol (P>0.7, P>0.6), 23z BmEBEELHET 8
HEEBE Aol A =(P>0.05, P>0.05) 33 HEd
#7} oy BmERHT} BRFREHA AL &

% BES 27 999(P>0.001, P>0.001).

iii) B:A {&

HRBEGl B ALEY B:ATH(EE Table 3414
S} 7ol 1.54:0.21Q1. 14~2.40), 1.55-0.23(1. 21~
24000 Aok B BMERTIY FiHEE 1.5320.18
(1.20~2.0); 1.55%0.18(1.10~1.90) & #@a#= HoBe
sho] @R 22 FESA RIAPoH(E®P>0.05, P>
0.9) SmEEEESFHEG FiafEel 1.3830.19(1. 10
~1.67), 1.430.19(1. 20~1.90)=} BIEERE Bl
Fi{H] 1.4440.16(1.13~1.76), 1.4230.16Q1. 16~
178« HEEEst HoEste]l BEA mPsld £#% A
B =7 d39@>0.001, P>0.02) (P>0.02, P>
0.001) (Table 4).

EBES »Y RnEHY SnBEEEESHHEA
AAE HES 27} §329(@>0.2, P>0.8) Ak
BRSO SHTRERA Y 18 2 SnERS
B EFREHEA AN E &% FEY 271 A3 E>
0.001, P<{0.001) (P>>0.02, P>0.001) (Table 4).

iv) B:CE

HERFA AT LT B:CFHEE Table 364
By vhsh o) 1.8540.24(1. 50~2. 50), 1.82+0.21
(1. 48~2.35)°1 3ot fF BmEERFIY FEel 1.71
=£0. 22(1. 23~2.08), 1.700.19(1. 23~2.00) = FHMmEE
BEEA6IOS FoE]  1.5920.20(1. 24~1.84,)
1.53+0.11(0.17~1.71) =8 = BHBEERA T
Bl 1.4530.16(1. 16~1. 69), 1.43=0.14(1. 18~1.67)
F2 L5 BENA gL HERNT kEsld £4
BHES 271 LA T(Table 4). °

BERNES 37 BNENT SnETEEZA A ]
AL HEE TEYE £= BHESA Zsdosi (P>
0.05, P<0.05) mmEEEE&HET BEBHEERAL
oAz FHER # AR P>0.1, P>0. D&M
Bt BUHEBERBAAE 588 271 dddeE<
0.001, P>>0.001).

DAL Eit® Spencer (58 FIRT ZHEMES 43
= slope of Bv phase fE: SMmMER, =SnE FREESH

B} BnBRERe HER) HEdd &% HES
£} g gou KERZE AES 27 49k Slope
of C phase T £HEERNA 25 HEIA WY
Hel ggler KARNEIY BnENS BnEFEE
Attt 28 n BNEFEESHNT BUERER
Aol A HES 25} 99 BNERT BEEE
BEACl o ARG 27 29 BABEE B
Ae HERS hustd 8T 27 Q92 BnEERE
EL0ET BEERERA AL RS 21 A%
o HEHE AN BmERS mnEEEEA Rl
AAE AEL £/ Q9T BnEEEEAHEST B
BEEH ) 28 BMERE BEERERA A
= BER #7} A9

¥E B:CEE #EBRIA 25 A& WO &
Qor EERENA HOERS HnETEES AL
o] 27z BMEFEESIHES BEBEERA A
t ORES £ aglovt mmERS féﬁ%ﬁﬁ#*}ﬂ
dAE HEE 27b AR

3. Krueger 2| #2858 (total concentration: T.C.),
4yEE(minute concentration: M.C.)2} it
(minute excretion: M.E.)f&

i) $RBEE(T.C)

HERG W HEFY T.C. FHEE Table 59
A9} 7o] 54,713, 6(30.8~76. 2), 54. 0312. 4(30. 4~
73.9)0) ek, HE FMERFIS] FiEE 53.5£10.8
(30.2~73.3), 54.0+11.6(25.0~74. 102 @A K
B3td FE #E7 94492(@>0.6, P>0.9) BB
BE A FiMEE 42, 51+15.7(23. 0~66.7), 45.0+
14.1(22.2~70.0), BEEFHEBEF) TiHEE 46.6%
16. 2(23.6~78.5), 45.4115.0(30.2~78.7) 2 HHREES}
HEstd &4 HEY £/ AQAHP<O0.05, P>0.02)
(P>>0.02, P>0,02).

REZZEE 1Y BmEHN SOETREESH AL
AAe BET 7 Q32 (P>0.2, P>0.3) HMmE
BREAHES BHTHREN 19 2 SnER BT
EEBALldAE £ HET 27 AAHEP>0.02,
P>0.02) (P<0.05, P>0.00).

i) SBEMEM.C)

HE#HGl] B HLEBY - M.C Pl Table 5 of
A8 7o}l 24.1%4.5(15.5~37.4), 24345 7(12 8~
43. Dol vk BFE BmERSY THEE 20.7+5.1
(9.8~33.3), 20,7+5.0(7.3~3L.7)01% = EmmERE
ELHEAY THEE 13.446.3(4.1~27.4), 15.5+
5.7(7.1~23.7), 2#x BEBRERASY FiE:
16.3£3.7(9.3~24.2), 17.1+4. 4(12.3~28. 002 #E
2=t HEstd 25 B ot HET £ AR
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Table 5. Total cone. (T.C.), minute conc. (M.C.) & minute excretion (M.E.)

values by Krueger’s method

Total Conc. (T.C.) Minute Conc. (M.C.) Minute Excretion (M.E.)
R L R L R L
Isti 54.7+413.6 | 54.0+12.4 | 24.1+4.5 | 24.3+5.7 18.1+5.7 18.8+5.5°
Normal — .
| Range | 30.8~76.2 | 30. 4~73.9 | 15.5~37.4 | 12.8~43.4 8.1~28.1 7.5~28.9
Ig%’ 53.5+10.8 | 54.0+11.6 | 20.7+5.1 | 20.7+5.0 | 13.444.2 14.6+4.1
Hypertension —
Range | 30.2~73.3 [ 25.0~74.1| 9.8~33.3| 7.3~3L7 6.7~24.5 8.8~23.0
M+
Hype rﬁension S.D |425%15.7(45.0+14.1{13.446.3 | 15.5%5.7 9.0+4.6 10.4+3.6
¢ nephorpathy Range | 23.0~66.7 | 22.2~70.0 | 4.1~27.4| 7. 1~23.7] 3, 8~18.3’ 5, 8~16.9
M+
Chronic . SD, |46.6+16.2|45.4+15.0 | 16.3+3.7 | 17.1+4.4 | 9.94+4.5 l 9.6+3.6
neghropathy Range | 23.6~78.5 | 30.2~78.7 | 9.3~24.2|12.3~28.0| 3.2~185| 29~16.2
Table 6. T-test between normal & various renal diseases
T.C. M.C. ‘ M.E.
R L R L R L
Nor. & Hyp. P>0.6° P>0.9 P<0. 001 P<0.001 | P>0.01 P>0.01
Hyp. & H-N P>0.2 P>0.3 P>0.8 - P>0.3 P>0.3 "P>0.5
H-N & Nep. P>0.02 P>0.02 P<0.001 P<0.001 P<0.001 P<0.001
Nor. & H-N P<0.05 P>0.02 P<0.001 P<0. 001 P<0. 001 P<0.001
Nor. & Nep. P>0.02 P>0. 02 P<0. 001 P<0. 001 P<0. 001 P<0. 001
Hyp. & Nep. P<0.05 P>0.01 P<0. 001 P>0.001 | P>0.01 P<0.001
}(Table 6). BEESHES BEBRENA Y iz SaERT

BEANEE v SmENS SnEBESES O]
e FER #74 dA=@>0.8, P>0.3) BmmETE
EEOHEET BNTRERAY 2z SmER B
FRERA A= HBM idd £4 FES £
7} A9 (P<0.001, P<C0.001)(P<0.001, P>>0.001)
(Table 6).

i) FpEM.E.)

BB B3 AETY ME FEE Table 5
A BEule o] 18.145.7(8.1~28.1), 18.8+5.5
(7.5~28. 9ol stk SF BmERNMS FiEes 13.4
+4.2(6.7~24.5), 14.6:+4.1(8.8~23.0)°|7 EmBE
HEESHEAY THEs 9.014 6(3.8~18.3), 10.4
+3.6(5.8~16.9), =22= BEBEEENY FHEE
9.9+4.5(3.2~18.5), 9.643.6(2.9~16.2) 2 HEEs}
LSt 25 EEs A st AES %5 999
(Table 6).

FEEANEE 2 B0ENS BNEFEE SR )
dAE HEE %24 99243(P>0.3, P>0.5) EMmE

BEBRBEA A E £ AR 2/ dAdE®E
0.001, P<0.001) (P>0.01, P<0.001) (Table 6).
CIE Fitd Krueger 8 FIAT HWEMEE FEsH
4 RREE: snEHAAE F8F 21 ddovt &
NEEFEESI ) BEEREN A HRE i
o] BEFSA BPsd FEZ £7 d9oH KB
#5 vl EOEES BmE THESHE AddAs
HES 27 fdov mmEERESOFET SRR
BEste]l 282 BmERN BUBEER AoldEs B
B 27 4940 ME SBREMT SEERIdAN 2F
BFRENA B Jdor HENEE v HmERst
AnE BREAHRIAE 58 21 4z BnE
BFRE ST BRBEEERAY 2dz EmERHS
BUEBERERAC D HES 27 J9. SHEEE
ZRER 25 BEIA B Jdon RENES
2y EmEHS EnEEREAHE Addds FE
T 7 Q9r HnEEREAHR BEREBHA
o] 2z HmEMH BEBEEE AoldNe HES
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Table 7. Rate of renal concentration (K) values by Matchida’s method & renal function index
(R.F.1.) values by Takeuchi’s method

K _ RF.L
R L R L
M+ 242462 251448 0,400, 12 0.4120.12
S.D.
Normal
Range 117~330 156~333 0.10~0. 14 0. 23~0.71
g’%’ 229462 216--61 0.310. 08 0.352-0. 09
Hypertension — -
Range 132~354 111~291 0.10~0.47 0.12~0. 53
' . M 115425 139425 0. 252-0. 09 0. 2840, 14
Hypertension S.D. .
¢ nephropathy Range 80~165 80~170 0.13~0.37 0. 10~0. 60
M+
+ + +
Chronic SD 146425 141425 0. 25+0. 09 0.270.04
nephropathy Range 112~182 78~170 0. 11~0, 44 0. 11~0. 44

Table 8. T-test between normal & various reual

diseases
K R.F. L
R L R L

Nor. & Hyp.|P>0.7 \P>0.05 P>0.01] P>0.001
Hyp. & H-N| P<0. 001| P<0. 02 P=1 P>0.8
H-N & Nep.| P<0.001| P<0.001| P>0.05 P>0.05
Nor. & H-NjP<0001| P<0.001] P>0.05 P>0.01
Nor. & Nep.; P<{0.001| P<0.001| P>0.02| P<0.001
Hyp. & Nep.| P<0.001| P<{0.001] P>0.4| P>0.1
7t A

4. Matchida 2] K fE(BZ&EME)

BB HY HEBY KEHEE Table 744
b 7ol 242+62(117~330), 251+48(156~333)0] ¢
o ME BmMEEEGY FHEE 229162(132~354),
2162910 11~291) 2. ¥Baest Haiste HEs 271 9
A8 (P>0.7. P>0.05) BuEEEELM MY F
HiEe 1154+25(80~165), 139+25(80~170), o] = 184
BB TiHEE 146225(112~182), 141425(78
~170) 2 HEE HEstY £4 HEI %5} 99
(P<0.001, P<0.001) (P<{0.001, P<0.001) (Table
8).

TE RERESE 3y BnERY SnETREL
Batol o} MMBEEHEEAES BETRERA) 29
SMERHT BEFREERA AN £4 HES 271
9 2t (Table 8).

5. Takeuchi 2] -renal function  index (R.F.I){#&

HEBHE] Y £EFe) RFL FigEs Table 7

3z
o

23~0.71)¢] et
10.08(0. 10~0. 47),

oA g o] 0.4040.12(0.10~0.14), 0.41-:0.12(0.
HE BOERAS FHEE 0.31+
0.350.09(0. 12~0.53)°) 7} &l
EEEE S0 FHEE 0.2520.09(0. 13~0. 37),
0.283-0. 14(0. 10~0. 60) 23| = BHBRAERFY Ty
{BE 0.2540.0900. 11~0. 44), 0. 2720. 04(0. 11~0. 44)
B Hmaes ksl &4 BET #5199 vH(Table
8). ERANES v BnEH SnREEESHEA
ol (P=1, P>0.8), SmEEEELHI BEEER
B¥ALel (P>0.05, P>0.05) &) x HmEH} BEEE
BEAol =% HET £7b 42 E>0.4, P>0.1)
(Table 8).

B) Renogram b #ERAEWD EErRigDie] BALK

FREEETC DA BREEEAA andt B
BRaEFRee WfRe BENY B9 Kmik mes
fi$ BUN % creatinine {HE BT K< 2o Table
9ol Ao} ok Bl HRIERETY BERHRe EXE
BA o RAIEEETY £HAaEMREL Table
103 o] K2 EFRWES Bmde S G
b 99t = ERESHET T 4+ I BEETH reno-
gram 8} B flol A 249 FEREL KT 4 9
Rene megEe MRS ok&8 #Eisted #Hitmy
L2 oW HEMAT S sk (Fig. 7.

AT

E #

B geee Kums] sty BigmEz BESE
FBE d87kx Fe2 vdebd 5 gk BgiEs E
B3l FEgdcoe A2 FHTY ohvie wety EE
o FERAL] BRsla gk 4% B BE
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Table 9. The hemogram & N-series ¢ unilat. non

-function

Case RBC Hb BUN CR
- No. (mill. /mm?®)| (g/dl) | (mg/dl) | (mg/dl)
1 4.05 | 135 32.8 2.10

2 3.78 | 11.5 12.6 1.90

3 4.40 13.6 8.34 1.20

4 3.90 12.8 13.3 1.23

5 3.89 13.0 11.4 1.50

6 4.50 16.5 0.0 | 110

7 2.40 88 . 49.9 2.20
8 4.50 15.2 13.0 110"

9 3.86 14.0. 11.4 1.07

10 3.40 12.6 19.9 1.25
11 420 [ 141 11.7 1.20
12 4.60 15.6 25 .| 161
13 4.81 16. 4 11.5 1.20

14 39 11.6 17.5 | 1.70
15 4,68 16.8 1.0 .| 1.28
Mean 4.05 13.7 18.4 1.4

Table 10. The hemogram & N-series € bilat. non-

function

Case “RBC Hb BUN CR
No. (mill/mm?).] (g/dD) (mg/d) | (mg/dD)
1 2.80 8.5 26.5 3.20

2 3.70 11.5 45.5 4.70

3 2.00 6.7 29.3 2.00
4- .67 48 55.0 4.50

5 3.24 10.7 33.0 1.60

6 2.00 6.8 84.8 15.80

7 2501 9.2 67.0 | 13.20

8 3.61 125 45.0 3.00
9 410 | 139 30.8 3.30
10 2.20 7.5 55.5 6.50
11 2.50 8.2 42.1 6.10
12 2.00 48 60.1 9.15
13- 3.03° 9.4 68.3 6. 43
14 2.58 7.9 56.4 | 17.30
15 280 | 7.4 27.2 2.20
Mean 2.71 8.6 487 6. 56

T o T KRSt Bl REBEREET HTHER
oz EST & Ak 2o REBERENA &
5% HEgcldy AR 0% HBMESEE S
ERYHE AX ge HiT HE £ B BE
RLE FIAste ABBES 5537 BET 4 A:
Fike 2 Rlrenograme] MHEE 27 Hgch - &
Winter?(1956)% & ¥I-diodrast & ##dte]  BHA

Hb(gm/dD)

r=1-06771 > |
09>P>08

2 3 4 5 6 7 Tmox

Fig.."Z. Correlation between Hb. & the secretory
phase of hypofunction.

o rwe WA Ro2A SEBES BESE T
e BESAS. ol ikt HREEIA BRHE B
HelA HEY + dohe FlRe] 9o 28 Taplin®
Winter,'? Dennebery,?® Serrato,’” Steraffon,®® Poc-
ker,4” Winkel,3® Bauer,’? Abt,*» Nordyke,'¥ Wit-
cofski,” Whitley?»%9] KRS BE2d RES
W&H9gs = Block,3 Magnusson,®® Bodfish,®
Spencer'V#9) EPAHES T2 RATE WEH
AR, BRSRGERAA gl FAEA =95 23y
renogram o] BR SE#ES LKy R EHORE
#EQ EEel 9 AdA Re Wl SNHFRE
T 4 QEAd WS E WRK %3 ETF RRE A
Akt £Ad EAR BEHEHEC hippuran TTE
-Diodrast )%} renogram ghig-s- ¥4 =A 3= X
e 4 Ak B ESE 19 30~60 BES &Ik

Boe WAEHT ol An LAFEEY] —B #ik

ol Bk 2AEE MR LASE B4 B
A KB 300 AL BEHRE HED
% &MY REZT pold ¢ plateane] oz #HH
9 3L KA WiRe EHT & glon Winter
e £4 ABR.CHRHoZ EAst Bt o
3| el WalE ARG Rt Bed M
Weol B R = AES) E@%el 579 Mgl B
wae T BEHRERTERS Bkt REgs 5
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WS, CHe 2 RHREDY RLA FHRAA R
e AV BRRE S KBS &% Bwas 2
22 —fmez FESZ A4

Renogram ¢} fiige] FRfasts EEL AA ¢S &2
—Ee R I JEHET HESE Ao B
Spencer'V# -2 renogram o FHtkol k= Bel A FHM
£ ARERED B RETERT S £ renogram
PEFHS] HHETE HHESUS. B renogram £
e Bhel A HHAS FIRS B, collimator ¥ L
£ MBS RED Aot —ET HETAA Ao
A renogram Hhi#R BRI THE Sl BT MEE
o2 BEFo] HEdet ot obd WE¥ntdt HR
€ AT Ftz QA Hifkelth. HAE Hady 2ol F|
Az REY BRE hUoE SHtd BN
o THRETE BN oea 2o

Tobe®™® K 3= renogram 9] %Fﬁﬁé‘]%i?} HATRE S B
2 3o #fEe] BRE EEWMEU . Tobe st R
B EREAAE £EAF T HEsA $s wgig
HEE A B BER EBET 2 BEETERE
= RO R o] Fk REST HmRAi) BED
Bl dovt kigz WEMS e —ERLE EF A
2ok

Tobe $k9) Tmax 8} T+ BIEES 3 H(segment) 547
B9 Eftelw] olw] Taplin®4e] EEHET LIk o2 E8
#Eol FlAs= EREES EX] 5 Aol EEH
RES FRBEAAdE FET 2RSS BET 599
ovt FEEEEHA A HEY £85) Jo h#
371 kst

Kac{is) BEAAE LT Tmax, T+ fHe} 22
BEE 2+ A9

Spencer!V %2 ![-diodrast renogram & BRySLE XL
Fer IEH A renogram FHEol st Bl A EsH
of ®EH Aok B B R Mid mEL
fiEsl & Bhg Table 113} Fo] s 2 BEHT & 9
E EHZZ I F 9 B —EHA stz F—Ad ¥
3}o] renogram & RIE3Z i) £ segment 9 Fo] (5
Higee] AFE), D HHEE 1559 Fo], i) &
segment®] FHFEFE, iv) B.C segment o] &l slope),
v) segment A & segment C ] K& Eo] 9} segment
Bl goletel tho] FEB Bl EEA 4]
49 BEERES BEskdcth 2 #R segment B.C Y
HEt(slope), segment A 2 segment C ¢} segment B
o Fol 98 hAEL B HHA Hhdlel FHEik E=
Festdet, 2y o= HAY FEE 280 BET
BHAHE 5t BEE JEKE renogram & B

Table 11

I. Controllable variables
1) dose of P'I-tagged diodrast.
2) volume of fluid with which 13!I-tagged diodrast
is injected.
3) rate of injection
4) state of hydration of the patients
5) position of the heart.
6) postion of the detecting devices
7) sensitivity of the detecting devices
I. Noncontrollable variables
1) thickness of the tissue between the kidney and
the detecting devices
2) size of the liver and its proximity to the right
kidney .
3) intravascular fluid volume
4) physiologic variation of renal function

BREREIAE SOBARA dox EESe A
S wEY RET 2W AWTFHES TENBR

‘Aol BET ERE B 5 YL N £EF

FEBAAAE ZRE Ho F28 BAye BC
HEE) O EE5Y FEg 44949

Krueger¥ %2319 meaiBEE HER 9t Bk
Higeol HEmel EdlE RS B BHT EREES
Hr el el g k] Aol BTEHY REER
el IEF BHTFT o¥ BAA BES de A
o2 #E9) BEHES #Bre JLETE EFEstdch
Krueger ¢ #& HETBiEHEELE screen 3 50§19
Y KB4LS oflY BHEABEE HEBEE A 97
A fR etpEstd . B snEEEAA £
HEY renogram Alolol & HFHEMNo R AER £R:
2 5 dood mmERY MREES SBREEY #B
BRER D B ¢oni(P<0.1) SHhfE 2
AZ WE ZR: v$ EEIIdo(P<0.05) H
BAY HEMEE kEHEdyd EnEREEY K5
o FIEME EERGERY Jdd. et BHREESR
o AWEBEE BB HEde BES XRE Hd
renogram & BEISHS] TEEHES FES ¢ Ao &
F #E HKS 29 Krueger $9 Hish A2 —
el BRiE) ¥4 ¢ F 235

Matchida™ = E# o8 REE EE}d 9149
#% renogram & £#iste] dhSAte RS BED
8} 9lc}t, BN “'-diodrast renogram 9| THEL o-&3
e S R AA ok St

a) BlAEEH#(Ca)7F 100c.pm. HE

b) FeEmstEfE(Cy)7E 1500 c.p.m. Bl

c) B#gel FERM(TS 24ULE 32LR2
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BEBEKD] 150 LIk

D LBHETE 5 FLA-

B) Matchida & phiie] FEHES FEREXK), &S
BTBUE(CM) € RMIE(TA Fov thEe FE
T o BHEE0) EA BEW Je HE EEo
BEHBREKITLE HBistd 29t kK2 & Bike
Matchida 2] e} —F st FHRBERFA]o BES =
2E £ 4 s .

Takeuchi!®E Winter'®2] A,B,C segment#$] o] 4] con-
centration phase ¢l M ABS ZAFAA %= 2L HiHE
] secretory phase ol 49| BC gt &X=+ B &
B Zol & JlETA s FE Koz KR
Ferlold & ERE & 4 .

HE 2@ X HE RBE XMoo zsld JES
o Mgkev ol =@stA EAel v FEE 7HA 2 reno-
gram 2| RS BRIz SiFsbvle EEsS ] HEel
B E REBE FARHToEA g EMSHel
wEEstAl &7t A2, 28 Spencer, ' Krueger, ¥
Stewart,® Winter? %29] #s3tulol 2ol FAGE 4+ ¢
& EHe] A A gl renogram o EMIFHEEHRES &
AL d% 4oz WHRY ME"z 2 :

Hit BEE BEBKRBAA £33 & 4 = AT
BEAmS mfBERER LA FEst Hte: 43
347 Bt FmE, mEEEe me B.UN., creati-
nine {B& HEAA 5+ 4 renogram 2] Tmax (o}
PfRE A . A RUEBERTAA s Banst m
FHRHRER] LEL E F 9oy RAEBES]A
€ Ams BHRERS] FmME: AL 5 Aded o9
Ze PFiRe #,% Roscol,?® Kaye, ) Masuya?? 3}
Kuroyanagi® $o] Figsl+= mEHEE} mrRERES
HERE &5 EE Ao, —BRyo 2 BHEAm
o m-pEgkeEE L A2 renogram - FWRIEHEES) TTEE
3 BHSHY TS REEE F9d.

® =@

EET AEABRE BWHXKEMBFRR REHERMT
FBolA BET BE- BOERE 1400, BER
BEAE 1020, BHRBTERS 624, HEBET
537, PROIMEIREEE 5706t EHEHEBRo= 1504,
#& 564 12] renogram & Tobe, Spencer, Krueger,
Matchida @ Takeuchi 7} 2§ & SinE B (parameter)
E RU2E EESMEE LI AI= Al B
3} rénogram 79| HAE oh-ge HEERINS o
3 e RS AR, B

1. BREEs SERBAold A renogram pattern &
Kipe A ERE £ ¢ Asid.

Bl Tobe #:9] 4% #HMABH(Tmax, T, Kac): &
MEFEESHHT BEEFREHAA &4 HBH
sto] HEY = EE E ROHA 4.

Spenceri:?] h2 FHFN#E Bl slopes of B and C phase:
2 B:Col4 mmEH, RnBEREEAHR % B4T
KBS &% HBH Hild 58 22 B
A2 (8 BA s BmERS HBHEAAA &F
9 #), KruegeriEe] M.C.,, ME. o4 BHmES =
nEFEESHH £ BEERERS 44 HBEMN I
3l FEY Z(B T.C.v BmERsT BBl &
B2 #), 28]z Matchida 359 K 94 gmEFR
ER BHTRER HEBH Mt FES £ A
et :

2. & BEEHEANGAE AAYL FEE 29 F
2 Tobe#2] T+ s Kacf#, Spencer %9 slope
of B phase, slope of C phase, B:A, & B:C {# 9}, Krueger
#Y T.C, M.C. @ M.E:{#i, 3 Matchidake] K
Bl 2L hEd $& HEF 2z AdEd0.
22yt o] = 5] FFIEETL 71=| & renogram 9

PR BRISH-S HEgsie).

3 £BEEEE ANt BREREAdE EY
B I 9n Al BREELAE renogram b R
RIS Tkl QR0 T BE9SHE TS
At
GR#7zE (FRSOl Slo] fRHSH RBgel) 34 ZC
% HE, FEE BHEA FET EHE So ) B
%l FA AMTELHE 22 BEE £
& W 9vsh)
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