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STUDIES ON RADIATION RENAL DAMAGES

I CHANGE OF RENOGRAM FOLLOWING X-RAY IRRADIATION
IN THE KIDNEY OF ADULT DOG

Masaru MizoGUcHI

From the Department of Urology, Hiroshima University School of Medicine
(Director : Prof. T. Kato, M. D.)

1) Radiation renal damage was produced in 15 mongolian dogs, weighed 10 to 17 kg,
by external X-ray irradiation of various dosages to the site of the left kidney. The renal
functions following the irradiation was evaluated by renogram.

2) The experimental animals were devided into 5 groups. The doses of radiation
to the 1st, 2nd, 3rd, 4th and 5th groups were 1000r, 1500r, 2000r, 3000r and 1000r daily
for 3 days totalling 3000r respectively. The dosage of each irradiation was standed for
the skin dose of the site of left kidney.

3) Renogram of the irradiated animals using ¥I-Hippuran showed a curve characterized
by 3 different parts, namely the A-part which sharply rises in 20 to 40 seconds after
injection, the B-part which follows and sustains the same level of the A-part and then
rises abruptly until the maximum counts is obtained in 2 to 3 minutes and finally the
C-part which falls gradually.

4) The kidney of irradiated side showed hypofunctions, corresponding to the dose of
irradiation, which begun with prolongation of excretory segment, followed by flattering of
functional segment and increase in the maximum counts with subsequent decrease. Non-
functional pattern became to be recognized in the 1st, 2nd, 3rd, 4th and 5th groups in
about 40 weeks, 21 weeks, 16 weeks, 14 weeks and 30 days after irradiation respectively.

5) The kidney of non-irradiated side showed change of its renogram markedly around
when the renogram of irradiated kidney became flat. Decreases in the functional segment
and the maximum counts became first evident around 40 weeks after irradiation in the
1st group and around 18 weeks in the 2nd group. In the 3rd group excretory segment
became prolonged in 12 weeks, whilé in the 4th group the changes were evident in the
early irradiation period and showed non-functional pattern in 30 weeks. In the 5th group
similar non-functional renogram was observed in 30 days.

6) The above mentioned changes on renograms of the irradiated and non-irradiated
kidneys were progressive step by step.

7) It will be coucluded to assume that performance of renography is worthwhile in
evaluating separate kidney functions with simple and automatic means without complicated
technique of GFR, RPF and RBF.
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lin?®, Winter !», Dennerberg?®, Steraffon 29,
Poker?®, Zum Winkel?®30, Abt3), Nordyke?s:
Witcofski®®, F#p, X H®, B, #)I1*, EEW,
FR I BHEL OESY DD, EAERCOVTD,
ERERECHER IR TV SHEITRIT Y B L8R
FCHRt X h A EA R TH LD T, FaALh WIE
Bt ThHB. #3¥ X v Urokon24, Hypaque
264040 Miokon942, Renografini?4?, Diodrast2®
W40, 23 Y, ZOFTH Diodrast 23gd %< A
JhT\iehd, IB-Diodrast i E5ED10~15%
BF~ZHTH0IRKL, FEROLVCRERE~DOH
17470 ® Hippuran® o HBILIRBETIIIREA L
Hippuran 2AMER XN TW5. I T Energy 7z
Eogt ¥ ofRbic 8L o —HTi3fTib
e, zoft s'"Cr-EDTA (Ethylenediamine tetra-
acetate), 13!1I-DISA (2.6 Diiodosulfanilate) B ot
23Hg-Neohydrin 7¢&' @ Renogram ¥ HiEHESX
hvcl‘ N 646)47) .

AR AFEE U 9] sk Hippuran o#iEi: Fig.
1< T Isotope H7x & vXRBFI394E10 B DGR
Pl & KR RER 0.135me/ml, U rER: 0.444
mc/mg, $ZE 0.303mg/ml T& 1 +£» + RI FgE
XD EAMA LIS DTH %, #{E i Scintillation
counter, ratemeter KN recorder A 5b7n % Buiil
{ETSe y ray spectrometer (ES-100) 2 &% {fH
L, spectrometer (¥ 0.364MeV w8k, FFEH
125F, DRGEOEEL 10mm/min wTHlE L.
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£ B K W

D EFEEHHOL /T4

v/ 77 ARFE 10~1Tkg OBRTH X h#ERE
Latetk, <V AL E g — 20mg/kg #EBEI
IR X D EAR, BEco B CERER, it
B T—RORFEOF ek, —itdED Hippu-
ran FEHEL TR SRS EEOE VAR Scintill-
ation Ditector #HBEIBEBEMUFH IR £ v I
Hippuran % 0.5m¢/kg oElATtZh% 0.4~0.5cc
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#HoBEEL L.

F#RV 7 75 stk Fig. 2 o EH%20—408
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RIS DFRIZHOWTC Winter! 3 Km0 LA R %
A, ROTRBCETHHBETYBHS, RRCTHE
THHMBRECHEFEAE L. MARSEBHS L
DEREEAL, BEFHEAYBREFES. ZhbD
G DEI DN TIIBER AT b MR % OFREES
FThINTWaS—it, ARSTEnERCER
BEBomE#@E5 Radioactivity of#®oiih, A
BEELTCEmITREYRL, BRMNIREERE K
OB & Hippuran #8352 RAEMROTERE
xR+ h DT, Ci#f4i Hippuran A REHEH HHE
WXhTBRCEDY, ThHREC ERRE Y~ TEK
EihELRBERTLDOLFHEIR TS, RV
75 AFHED L Clig FORMS A EHCKRRT 54
CHT B2 e~ T Fig. 3 om B8 2 L. BED
W HEHRERRTY 2 75 & 106l0FHE L Tab.
1TRmT Ta 3308, Tr k34, Taidds,
T &549LA, Ci ik 30CPM, Cux 50CPM, BIE
Th-te.
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1, # 18 (E%1000r fgg) dog No. 8. 21. 22.

BBEBCNT B v 2 75 212 Fig. 4 ol ©%
b, JERHATH BEBY 2 75 s5tEEIL Tab. 2
KRTX 51 Tq 05,Tg 1, Tar 1.5, Cyq 30, Cu
60, Ty 6’ TE-> 7 EHTHBH, EBIX Cu 50,
Ta 10" L& VPHIERZRD TS, LhL2BH
CREBEBY ) 77 A E - - EBREL, %
DOLE® Cu BERL, LLAKENENEZDL
5. TO®%3ALY 8BHDOV 2 75 MIEH TEL
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Table 1. Analvsis of the renogram of BB I BRI DL, FBV /75 MIEE
normal dogs. THBHN, EBV V583 Cu 40, Ty 15 L BE
= HEED DR 7 BIE A T <11;
\ To | Tw | Toe | T | Ca | Co TREDET & B %5 ' BIE % 'nab, IHRI11B
__Case PEBEOETH Y, 198%TIX Fig. 5 ol Cu
2ZHH 7, : N 14 3 2, 3=
1 05| 3.0| 35| 45| 40 | 65 ?%E ‘M&—F&%E{Eﬂ 5. DUK30BE % T2
U X 5 BB TH DK I HEER @A E T C4038 %
2 0.5| 1.5| 2.0| 6.0 45 | 70 KB, HBV ) #5Ab Tpd, Cy 35 »BH
3 0.5 1.5| 2.0| 5.5| 37 | €0 SOWEREL Cy DETRRD, —FEBV 7 75 1%
4 05| 1.5| 2.0| s.0| 30 50 TCRSPHELER P CIEE S,
5 | 05| 30| 35| 40| 30 | 75 2, HIH (£% 1500y @gh) dog No. 1, 2, 13
6 05| 25| 3.0| 40| 40 | 75 Mgtk 2 E@‘i/’ 7 513 Fig. 6 R AR
REHRPHLN, £ Cu 30, Tg1l £ Cy o
4 -
A R R I B R B ETE Tr DEEXEDTNS. Ll 5 BRI
8 0.5} 20| 2.5] 4,5| 35 85 Tab. 3 o Cu 60, Tg 5 LEFHEL T3,
9 0.5| 20| 2.5| 5.0| 40 75 L2 L 7#E% it dog. No. 13 3EBIAWVT Ta
10 0.5 2.0 2.5 4.5 30 60 8 & TH Oﬁﬁ%@%&iﬁ&), ﬂﬁ@ﬁu‘fi)» E%V’u‘bi
- EXX RN, EBCHNT Cy 0T E Tr ©
EREBEDTWS, TORIBBEHRTLIRAE OB %
R, 18BBIATIEDTIFRET T A\ T Cx
Table 2. Analysis of the renogram of 1,000r irradiated dogs.
dog T4 Ts Tw Th | Ca Co
Term No. right | left |right| left |right| left |right| left |right| left |right | left
8 0.5 0| 1.5 5| 20| 6.0|10,0| 30 | 30 | 60 | 8
1 day 21 0.5 0| 2.0 5| 2.5| 5.0(12.0 35 30 | 60 | 50
22 0.5 5 0] 1.5 5| 2.0 50]100| 30 | 45 | 60 | SO
8 0. 0 51 1.2 1.7| 5.0 6.0 30 | 45 | 65 | 70
2 days 21 ) 0. 51 1.5 X 20| 5.0 501 35 | 40 | 60 | 75
22 0 0. 0| 2.0 1.5} 25| 50| 5.0| 3 | 40 | 65 | 70
8 0.5 1. 3. 4.0 0] 50| 70| 80| 20 | 25 | 60 | 60
2 weeks 21 0.5| o. 2, 2.5 . 3.0 6,0 60| 25 | 25 | 60 | 65
22 0.5 0 2 3.0 5] 3.5| 55| 65| 3 | 35 | 60 | 70
8 0.5| 0.5{ 1.5| 3.0 0| 3.5] 40150 35 | 25 | 65 | 40
9 weeks 21 0. 5|/ 1.5| 3.5| 2.0| 4.0 5015.0| 40 | 25 | 65 | 45
22 0.5] 0.5 2. 40| 25| 45| 5.0]14,0| 35 | 30 | 70 | 40
8 | 0.5] 1 1.5 | 2.0 30| 40l11.0] 32| 20 | 60 | 25
19 weeks 21 0.5 0 2.5 3.0 . 0]11.0] 35 | 25 | 65 | 45
22 0.5 0.5| 2.0| 3.0 35| 45120 30 | 3 | 75 | 40
8 0 1,0 25| 2.5| 3.0| 3.5| 4.5/13.0| 30 | 25 | 65 | 30
30 weeks 21 0 1.0] 2.5| 3.5 . 45| 55(150| 3 | 25 | 720 | 35
22 0 1.0| 30| 40| 3.5| 50| 6.5/150| 3 | 20 | 70 | 45
8 0 0.5 40| — — | 9.0| o | 15 15 | 35 15
40 weeks 21 0.5 0 4.5 — — 1 12.0 ) 18 18 45 18
22 0. 0 55| — — 1] 90| o | 20 | 20 | 55 | 20
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Table 3. Analysis of the renogram of 1,500r irradiated dogs.
dog Ta Tr Tu Tr Ca Car

Term No. right | left |right| left |right| left |right|left |right| left [right| left
1 0.5 0.5 2.0 2.0 2.5 2.5 4,5|11,0| 35 20 65 30
2 days 2 0.5 0.5 1.5 3.0 2.0 3.5 5.0 9.0 35 25 65 25
13 0.5 0.5 2.5 2.5 3.0 3.0 5.0 13.0 30 20 55 35
1 0. 0.5 .0 2.5 1. 3.0 4.0 5.0 30 30 55 65
5 days 2 0.5 0.5 2.0 3.0 2.5 3.5 4.0 6.0 30 25 55 65
13 0 .5 2.5 2.0 3.0 2,5 5.0 5.5 30 20 65 50
1 0. 0.5 2.5 3.5 3. 6.0 8.0 40 30 65 45
7 weeks 2 0.5] 0.5 4.0 2. . 6.0 7.0| 35 30 70 55
13 5 0.5 2.0 3.0 2.5 3.5 7.0 8.0 60 40 90 70
.5 0. 3.0 3.5 3.5 4 6.0 7.0 40 35 65 70
13 weeks 2 0.5 1.0 2.0 3.5 2. 4, 7.0 8.0 25 30 65 45
13 0] 0. 2.0 4.5 2.5 5.0 5 8.0 35 30 80 60
0.5 0. 3.5 oo 4, o 15.0 oo 20 20 40 20
18 weeks 2 0.5 0.5 . — 4, —_ 14.0 — 25 20 50 20
13 1.0 0.5 2.5 oo 3.5 oo 15.0 oo 20 30 40 30
1.0 1.0 — 7.0 — 9.0 — 25 20 45 20
21 weeks 2 0.5 1.0 . — 7.5 — |10.0| — 20 20 45 20
13 0.5 0.5 5.0 — 5.5 — 9.0 —_ 20 20 40 20

40, Tg 15 & Cy DETHR IV Ty OEBHIRER

Rothy, BEFCIL Fig. 7 om S EE R«
CEERZRTEVD Pattern #/RLTL %3, dog
No. 2 TIXTTRAEE TR ERT 55, Thik,
Moy EHEE T HEREREH\ T 5. 2LBRIC
TAUEEBE Tab, Tu 5.5, Cu 40, Tn 9 LB
CWTFhLEERY Cx DEELRL, £BIXTT
CREREREH DR T ORBITIEE X TV
7-. ¥ dog No. 1 1X/R&#%1758, No. 2(X110H,
No. 13 1% 340H#IFEL-L e,

3, HMEE (% 2000r f&4)) dog No. 6, 17, 23

5% 1 B BT Fig. 8 o £8v ./ 75 alk
HECHLUREREBEIMET LW A M EE 2R
7\, 6 BB chuE Pattern IAEARIZEAL
RABTH B, HBED Tr K 6 THBORKL,
EBOZHL 13 & BT OBRIEEDIER 2R
»bhhb, RHE3AETIE Tab. 4 RTILE
B Ta MHERKERD CROOERNET T
BEiehh, Zok 6Bk ivC Tab. 4 ogn
{ Tau3,Cy 70, Teg8 LRLRBELTHRTNS.
L LIBSHE12858 it Fig. 9 om< 48k Txa
20" L CHr DIER % Bbths, — BTk Cax 80
LEEHBEOBE L It> TWADMNER XK, #0E

Tr b6, Tu 7 LBRWHOERY HRDDH. TDOHKI6
BEIXABRIZBEDO V 7 75 A L KERRDIIT
A, EB Fig. 10 o IHRERERBIIET L
FRERICIR> T 5. ¥ dog No. 6 RS0
H, No. 17 % 1108, No. 23 280K IETLT
W5,

4, FIVEE (K 3000r B4 dog No. 7, 18, 30

BEE 3 BERTIE Tab. 5 ©RIm LB T
4, Cu 70, Tg 15" L CHHDIERTEL bBD, —
FEBCHRTS Ta 7', Cu50, Tg 20 Pk AKX
DEIEBE AR BHSOEFERL 752 EL TH
{BRIEEL, TORDOTHLED T HAc Ta O
ZARERE AL EBHMND Cu HIERH I
LEV., BEER7 B ECRAT R Tg 13 L CH
FOERNH AL DN, £BY Cu 70, Tn 9 &
Cu OFfE: Tr DERXZDS. BHHIADOV
7 7744k Fig. 11 iR+, E6BHIAL L
57¢ Pattern i\t 5. *0%6EH, 9:8E
VTS KBREOB L #HE L T\ 34, 1488
B/ % & IBHENORBREMEIMETL, T CFE
REAEL, 18BE X b ERHAF s\ T Fig.
12 DIk BHS b 12 LA ERFDOMnINE S kv
277 A%REL, CORBIIZVAERTLAKREL TH
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Table 4. Analysis of the renogram of 2,000r irradiated dogs.
\,‘ dog TA TB Tu TE CA CM

Term b e No. | ight| teft |right| left |right|left |right|left |right]| left |right| left
0. 0.5 1.5 2.0} 2.0 2.5 6.0 6.0 60 30 70 50
1 day 0. 0.5 2.5 2.0 3.0 . 5.0 6.0 55 30 70 55
23 0 0.5 2.5 2.5 3.0 3.0 4.5 5.5 55 35 75 65
0.5 0 3. 3. 2.5 13.0 30 30 50 60
6 days 0.5 0 3. 3. 3.0 12.0 35 30 55 65
23 0.5 5 2 3. 2.0 14.0 40 45 75 70
0.5 0. 3.0| 2.0 3.5 2.5 9.0 o0 70 60 100 70
3 weeks 0.5 0. 3 4.0 3.5 4.5 8.0 | 12.0 55 45 90 80
23 0. 0 4.5 3.0 5 6.0 | 14.0 50 55 75 75
6 0.5 0. .0 2.5 2. 3. 6.0 .0 30 30 70 70
6 weeks 7 .5 0. 0 4, 4 4.5 5.5 .0 30 35 65 80
23 0.5 0 5 3.0 3.5 5.0 8.0 25 35 75 75
[¢) 1. 1. .0} 6 4 .01 20.0 9.0 30 40 55 80
12 weeks 7 0. 0.5 .0 S. 4. 6.0 | 18.0 | 17.0 35 25 65 65
23 0 0.5 5 5. 5.0 6.0 20.0 | 15.0 20 30 70 65
1.0 1 — 4.0 — 13.0 - 30 25 50 25
16 weeks 1.0| O. — 6.5 — |16.0| — 35 25 55 25
23 0.5 0.5 — 6.5 — 19.0 — 45 30 65 30

Table 5. Analysis of the renogram of 3,000r irradiated dogs,

dog Ta Tg Tu Tr Ca Cn

Term No. right | left |right| left |right | left |right| left |right| left |right| left
7 0.5 1 .0 4.0 7.5 5.0 20 15 30 40 50 70
3 days 18 0.5 0 5.0 6.0 6.5 18 15 35 45 65 80
30 0.5 0 5.5 4.0 0 4.5 20 14 35 50 80 80
7 0.5 I 2.5 2.0 3.0 3.0 13 9 40 50 50 70
7 days 18 0.5 0.5| 2.5| 2.5| 3.0| 3.0 12 9 35 35 55 85
30 0.5 0.5 3.5| 2.5| 4.0| 3.0 13 12 20 35 70 70
7 1.0 0| 9.0 7.0|10.0| 8.0| 20 20 50 40 80 85
3 weeks 18 0.5 0.5| 8.0 8.0 8. 8.5 18 20 45 40 70 90
30 0.5| 0.5| 9.0| 85 9 0 16 19 40 45 75 80
7 0.5 1.0| 5.0 7.0| s. 8.0 | 20 20 35 40 60 70
6 weeks 18 0.5 1.0| 8.0| 7.0 8. 0| 20 ©o 30 45 65 70
30 0.5 1.0} 9.0| 5.5} 9 .5 18 oo 25 30 75 80
7 0.5 0.5 5.0 5.0 5.5 ] oo 30 40 55 75
9 weeks 18 0.5 1.0 0 10.0 11.0 20 [} 25 25 65 70
30 1.0 1.0 9.5 10.5 18 = 40 40 75 80
7 1.0 1.5 9.0 — 10.0 — o — 30 30 50 30
18 weeks 18 0.5 0.5]12.0| — 12.5 e ) — 25 25 55 25
30 0.5 1.0 | 10.0| — 10.5 — oo — 20 25 65 25
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B2, 0B sE Fig 13 Rt REALY
SEEERCEWIRBI > Tw 5.

5, HVE: (B 1000rx 3 Af) dog No. 3,4, 5
Bsg2HEBD L 2 79 A TTTIR, A, B, C, &5
SEBEDIERLERR Y EABRCRLC, &
OREEITBHRB GO EWERORBTH - 7. BH
%8 BBt Fig. 14 R0 —COBBREDME
BEAREINBHEBY 2 75 A1) ERRER
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DORBHE0BIMRTIE Fig. 15 oM T TRER
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BRI UCICER

TERERABHEBEROMRIC I N TLO
BHEREC - €, BROBER L UEROSRE
BOBENHTL S, BRI KERS L L
Page® 4, Smith®"4, Redd®, }EY, FH
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BHEES 2\ L RPMAZ T 5 BB O%
ERRENLEDCEE T E L TW3,
Luxton® 1 ABo#E4E 1k 2300r i CEBEED
LBErD, FEY WRIMEET 5CREKRE
B RATRS OBE 1800r MoaBEERTH
5 e L, EEWE 1500r 2 S5k 3000r T
TRHSTHHELTwB, BENMIERFCE
WTd, Hlzi¥ Bennett' &R E®ETT
1000r & BHEERKR-> kFA12 7 FXI0
LB BE{LE S, 500r OSHTHH 40%
wEMEOR 5HE AL T»%,. Upton &
Furths® % 630r £ @BHHGEER> e~y H X
X 31 O50% BB /b » e, Moser & Sarre®
HRBICEWT 500r » SBEEEM E 2 & <
0, 2000r chEMEE L, 3000r TRigEAE
TRCUICERERE B 5 2R~ TED, %
Ot Anapol & Glaubeck®, Hallcraft’ &,
Lamson®® OB ERE L TWB, »D
Hartmann® xS WEEOE X 0 R O KR
AR (A% RN , SERMER (R4
H%1B~4 2B , BW%Y (RHEEK 42 AL
B) YL TWAH, REEC s 5 FER
DEBLCOWTREAFTHBAL Toin, EiE

HY BB LEr ) 75 v AMEREKEHEL
BIg AR LT 5%, BEREOANM LS
nNSOB(EoEEx 1500r & 3000r BEte
BROZEEALELIDILI- 2L LTS,
HLINODERBT<CEZ7 V75 VAL, M
E, mEREFNEL, BoRRNERENE
fbic k- THEREZEAL T 57D T, RS
BEELCOWTORSREANT e b F
T, REBERECL, TW3eHTH5. L
MLESEEZERV Va2 FERT A ER &
D, FHOBBEY 4 cFFCERT 3Hc
Lo T, BYHE LA ERHSEOBERLR
BHBEC L CEDIS BT 225 E
AR, AbEEHNERD D, Hv/ 77
AXFIELTE &»THNE Fig. 16, 17, 18,
19, 20 o icie b, BHMEBELC X > TR E
oo 2 75 2BEBTHS. 3 b B A
1000r, 1500r FB&HHIC 363 Tk EEEHRRS
niedhned, BEMUE Y 7 77 a3 FEALE
A& < Bl nonfunctional pattern #8234
5FCOM G I B0, TETRALE
%, MEFTR15E, IVEETR14LE, VETRS
B & A4#BEEH LT nonfunctional pattern
CEHHMAEL B, ¥ BHBRCR—RN
BREETERDONSE2, 2~3H TCILEE
L, #ic 1000r W5l 18 cr, HcBs
BV /277 B8 THEIBTLEREZAD B0,
COBEREORREBINV, VELEWTRE-
e EHROREE cEER T, »ollk L
VHBCESWTRHNDO Ch 0BV nEETDH
5. HRBHEV 75 a0BlbconTd, 1
HCTRAOBL LS 1 £ /- TE 52K B
MOOER: Cx OBREETER2KEITHS
2, DR RhE1SBRE, Iy, BTV,
75 » % nonfunctional pattern #7RJHIC
IREALBEOE YRy, MEFCrBEHE
12BHL 0 CMS DR BDIED, IVETR
RHER X 0 BIRS & CHHDIER LA E I
BT cER L, 308# it nonfunctional
pattern #8342 X 5Kk s,. VEcWTE
4130 B #icix ¥ Tic nonfunctional pattern
ZELTW2., AIbREKRECE U TR UED
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BIEERKR-> TS BL, BERKTEALT
FLRBLFCETETH S,
BREBEBCRT SV 7 75 ALD0nThH
Winter & Radioisotope Renography®® /s 53
ZOHRTRAN MR T\ as, Zum Win-
kel® EMEFE T2 LV PRHELTW2EBE
koWwT BI-Hippuran #Hwiv /75 4
TRM L CWw54, 127 flh106lc &R EF
BRERZHAD TS, ¥z Quinn®® dHHKRE
BEafiins RBECOWTOV 7 75 suikE
LRV 77 s BRSO OB #EED
M AERATE- BT3B, PIRPER
FKEROLEB 1000r, 2000r, 3 k¥ 5000r ©
1 ERH 2T R WRHE 3 ER ORIV, 7
FawBo TWwWBA, Zhicks& 1000r #
sterBsE I ARG E TTRIREALTEMO
v/ 77 AHIRICERFED TWin, 2000r R
TR 4BBRIOBHAUALCCIEREN L bic
Cu OEfEZXRL, FkK Tr OBEOERY
Fd, bk 5000r MEHCI\ TR S
AHEcBRHMC S W THREML O Cr k&<
BH% 2 BECEWTT CREFHABORER
BREASYERLTWS, ZEOERTLHTR
DI BENBEEINTWEY, ThbOFHEB
KRR BB Lo TET 20 HAHO
BH% s, TR X MRIRE O FARRCKERF
e MgEER AR I 55, BEERBIL
TREARBOD B TEH 52, —GCERE
b TREFERCE T Ta OERE Cu
OETLRD, chn I Hs XTI THE
1BHELMACEEL, %o i TEREY R
L, TOBBACETEOKBETRE & &«
0, BHBOV, 75 20BMERBERXET
U, BREINS 3 & CHRIEIB S S FEEL TS B
Hicis % & JEIRSHU b BEe iR o o R O &R,
B DR, HEFBEOETERD TS
5. LsnL, ¥, IV, VEckse, BR
i ZBEY 7 75 20D E 5 2K E
HerEfEey, ETEeBbr o BHEE 1
BirwL 2 7 Allicbic- TR X 0 K&
HBEOEEX ISR T 5. cORKLCOW TR
FNE R OERTEB I XHR 1000r 3 HIE

HERH%, ofloRsHloREL: PAHo 7
V75V ADOHEME, Thics|fEiEc 3R
B, Crur ODEIPARAD TS, ERERWD
e 3 B b TEME» G T—Blc
GFR, RPF, RBF #LR%FTCE2TABHT
W5, coRBBEMHORECEMZY /5
AETRERNCOERFREO LR, BES
DEMEERLTLOIRENL R b WO
61)62)63)64)’ bl ﬂmﬂﬁﬁ'é %)@ k.%bﬂ% .
—HR B O EbIc o Tk, —RIcEA
EHEEED 7 HBRE D BEIN %A 7D 5 U0 & I T
BB, BERERE L 1000r BH L TR
AB T secretory segment O&IE 7 E
Ax Ao EEREY T X5 By IERAN v
775 ABNWTRLIEEBRTWES, Fkff
W™ HHKE 1800r EBEH W, FEE
FRB L VBEHE S W TRBH#30HE £
DREOHE YR, 120 HECERLBI LR
TW5 A, FEBREHTHRIOEEEL D REDOH
ma R, X bic3000r £EBRHCEW-TR, R
HUBORER20~308H X vEA L, 60BE
X OEROWL R B 55, FERHBETR45~90
BHXOREOHMEADLEREL, FRH
BoBREEToWTRAIbBRTWitw, L
A UEEHEY. B ERG&R X 0 1500r Ll E
OFE TR ERFNELRLZED TS,
C OIEBHMO B L HEMIEERO Vs
(L2000 1UTTHL™, Elk—HEFK
Ditector #M T HUOE» SO ¥ & %
BRE L LETA? I XL EHESR O energy 570
1z 300KeV LAFob0DHTHBODT, FHE
OER LB v ## energy © 300KeV LA
T Cutoff +3EEEANBLEELTWDED
TRAMU»rSOFERELALEBRL TRV
Zrxbhs, OB TEFI. EH
W HERLTHE LY, BFREESCOW
TRRTWHEE b ok ih Ts b7,
B L RO RREZRHOBRA B L\ WikE
©dH, COFNABOTICBL TR, &Y
O R AE VRIS X o ¢, BgHE, 2000r
A4 Cik 3 BER H X b, 10001 5% Tk 3 ~ 158
BB X v, S00rfREcr24isRi BE X 0 R
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HEREO— oyt I h 2 F2 MR L, M
BHCEFNGEEZRD, O RIS
DEEIN BRI, TIHBSIERELRIN
BERRTWE, IHCVIREHE =% A%/E
KL, chicls TREBSRENCERSIL
ZEAVIEL, EB VRS X o BRHEE
BHrER L CECLERIMER A7 7 bER YV
& LTRSS, FERFUTFRT S L
ELTVD, ¥FARNYRBEAKOIED
EAR X - T, BREAKOERERS L Kk
HOoRBrIoAhTr4x7m bxv ERKE
DEHB YR TERNTWS, £ L THE®
bREILIWT, —AIFXHRHC X IR
HEbEESY >, BERXTREHEL, i
R HFEHGOEE & —HK LREREELRTC
BrgRfclEETeR x5, LEom<
HAZTOMEL LR VBINIFRERTH
v, BHYEE> T LBRERL ST 55, F
BHAB s Tk, BRI L TEELE
T UEBHEBAER - T, IBERYGE
BEEL NIRRT IER T %28, R
B oW 1000r BE T 1 F2- THRAE
DEELATI RN TWB DR, XOKEYR
TRICREEINL WD T, BHESRHEMT
BB AR EOEANER cHilRERN
BMLTEAL TR BdTRARWsrEBbh 3,

= E]

1) fE 10~17kg OERELA 15 BHic 2
T, XBoEXBEREL ENEBRTRSL T,
ERRAC BB R R L DRHEOE
BlEx v 7 75 s v T, BRI ERE
BEERL .

2) EREMEchEy 5B, #B IR
1000r, # I &ty 1500r, SEIMEE 20001, $HIV
Btrx 3000r, 2V 1000r 4o 3 H RS HAEER
%, BF 3000r WRSHEEE Uiz, MRSHHREE WS
b 7B IR B AR TR b L.

3) HMHRIGHEON, 1M CrfFE318H,
MBECrE3408, TIRECW 1108, IVEETIL 230
H, VEETR4L2B%b- THIELL.

4 thbHrBE¥ o *I-Hippuran % {# f

LicVv/ 75 s EHH#0~0BK X b Rflic
ERATBABS, —BELOE, BUAFRc
ERL2~3402BE L CREFIRECETSB
B3, RoTRATRET S CHRICHTT bR
5, FIEH Ta 2308, Ts 2345, Tuix
45, Ta 54, LA Cax 30CPM, Cx i
50CPM LA FT&H - 7z,

5 HHEAZFRSHECE U CEERTE2R
¥, ¥ excretory segment OERY - T
BEYD, RWT functional segment OFE{E
&, BREIBED LA, KTETZRS, 1
BT AGBREHE40E, IFCR2LE%, I
TIk16E%, IVETRI4BE, VETRI0HE
< nonfunctional pattern 2R3 X 5ikcic’s.

6) FERHE Vv 2 77 2L KRBT v
777 ANFEAETAHRL OER KR, 1H#
Trr40:8% & 0 #6% C functional segment &
BEEIBEOE T2y, THTRISE® LD
A B, MHTRI12:E% X D excretory
segment DIERX R 54, IVETRE S o H
IOEEEREC L, 0BRCRERER LY ) 7
FAREL, VHTRI0AKKRFETU £k
Brv/rsax2Lk.

D UERHE, FRHEBV 77 20F 1k

8) kot v 7 75 alc ko CHiBIHE
T OBHE/L,, FMx GFR, RPF, RBF
FRLOFTCIERCHBELY HRMERR
FREHeiMEs sHLExbhs,

MR oidic- THICHEETX Y, XEKMET
o Lo RIS IR RGHERL 3. 3l Xig
TRENC B 7o > CTHMHBEN A 25V T BUHS BN LSS,
B LOEHRE R Y EE RS B3 L
El
FRMEENHSEE ABRBRELBS (IS ©
BWTRELK.
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0- iodoh[ppur[c acid

Fig. 1.

Fig. 4.
— ; 1 day after 1,000r single irradiation to
. the left kidney.

19 weeks after 1,000r single irradiation
to the left kidney.

CPM
------ Jem
C 8
M/ e,
ik
T ' THT‘M—FB K-R

2 days after 1,500r single irradiation to
Fig. 3. Scheme of a normal renogram. the left kidney.

A : vascular segment

B : secretory: (functional) segment

C : excretory (evacuation) segment

C, : the height of the initial spike
in count rate o ‘ ﬂf -

Cum : the height of maximum coun .= "’@«

_ t rate - . -

T, : time to point A

Tp : interval time between point A
and point B = S

Ta : interval time between the inj- B e |
ection of agent and Cu

Tg : an evacuation index, interval Fig. 7. . . s
time between Cp and 1/2 Ca 18 weeks after 1,500r single irradiation

to the left kidney.
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Eig. 8.

1 day after 2,000r single irradiation to 18 weeks after 3,000r single irradiation
the left kidney. to the left kidney.

12 weeks after 2,000r single irradiation 30 weeks after 3,000r single irradiation
to the left kidney. to the left kidney.

16 weeks after 2,000r single irradiation 8 days after 1,000r continuous irradiation
to the left kidney. for 3 days.

Fig. 11. Fig. 15.
3 weeks after 3,000r single irradiation 30 days after 1,000r continuous irradiation
to the left kidney. for 3 days.
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