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STUDIES ON RADIATION RENAL DAMAGES

1II RADIOISOTOPE RENOGRAM FOLLOWING X-RAY IRRADIATION
IN EXPERIMENTAL SOLITARY KIDNEY OF ADULT DOG

Masaru MizoGucHI

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

1) Radiation solitary renal damage was produced in 18 Mongolian dogs, weighed 10 to
17kg, by external X-ray irradiation of various dosages to the site of solitary kidney in 2
weeks after right nephrectomy. The solitary renal functions was evaluated at various times
following irradiation for a long period of time.

2) The experimental animals were devided into 6 groups. The doses of radiation to
the 1st, 2nd, 3rd, 4th and 5th, group were 1000r, 1500r, 2000r, 3000r and 4000r respectively.
The dosage of each irradiation was standed for the skin dose of the site of left kidney.

3) After the irradiation, animals of the 1st group are still healthy survived in maxi-
mum 400 days. However animals of the 2nd, 3rd, 4th and 5th groups died in 300 days, 180
days, 240 days and 28 days after irradiation respectively. These survived durations were
almost same as that of unilateral renally irradiated groups.

4) Renogram of the irradiated solitary kidney showed marked hyperfunctional pattern
in 2 to 3 days after irradiation followed by hypofunctional patterns corresponding to the
dose of radiation. This was initiated by prolongation of excretory segment and then was
indicated by flattering of functional segment and decrease of maximum counts. In th(e 1st
group the pattern of renogram showed only slight decrease in the slope of the B-part and
prolongation of the C-part even in 1 year after irradiation. However, non-functional pattern
was observed in the 2nd, 3rd, 4th and 5th groups in 25 weeks, 18 weeks, 16 weeks and
aronud 30 days after irradiation respectively.

5) Comparing the renogram of irradiated solitary kidney to that of irradiated unilateral
kidney, it was found that the hypofunctional changes became evident earlier in the later
group in each corresponding irradiated group. As the cause of this results, it was supposed
that the solitary kidney recovered earlier from radiation damage due to its compensatory
hypertrophy as well as absence of indirect effect of X-ray irradiation.

6) The progressive changes obtained by renogram fairly well coincided with histologi-
cal alterations described in literatures.
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RIDINIOND  SEatE X N TN BH, T A,
5y b TRELHBEH X 5 BERIKRE I,
OB, MR bRRCE» 3N 0 THREK
ROBEINEER LML 2FBREERRO
T, KEBITRBBELTCWBLEDbNRS, K
CXBBHHRECOWTRE Bkl e
. % WLKME600r Btk 2 bEK 6,000r ¥ T
T, REBZKcEK 3,000r, ERRWEHE
XbRB. RCXBEHHETS BN, chic
r—E RS, FAERERS, B X C—/F
FHERBREASOFERD S, £ OERT
REB—fBESc X - TARIERIENZL,
MEBLZAZL, FE0ZEl, EERE
DONTHEBRTW B2, ZHIERHBT~NDOE
Ze, rofREMEBETECO W TR 2B
DHEE LN, BRI X TRAE B
EHBENTIEL, IbroBiiEEs >
B30 TEOHELILICBERABERST2ED
EZxbh %, XEMERERES ¢k Redd') 23
REMAZ 4,000r BExfrie- T, —WER
HoOBE L BB L TWw 32, AAERER
HeRwTtkES LCLBEKRENS L 0B
Y bz 5B RKEL, RMOREclE
WBreREWEBbR S, f- TXHRBHOBA
DEEY RDBCHFEBL 8%, BEXRRE
HuxfTih- CLOREBY R rELHA%KS 5H T
bpHrEZLLD. Ab—MBMtc X 2R
OREEREETTHE, 8 X OXHRBHI X 5 e
ETeowTERGFFOEELZT L WRET
B Vv 2 75 Al ko TEDEIERE LB
RUHKL TS 58 b —FdH pH LHEN T 5.

— B & O BRB XRBH o »w T i,
19274F Hartman?® &RREFEAL TREL T
LIk Earlam & Bolliger!'®1920 pfy/n, fo—
HOER, 3 XC1953FE T - = Mendels-
ohn'® ot % B 5 BE CHICAICR VT’
FOBER RV, T THEEXE IR &

m

fee 1 BmHLE, REXXHEAERER
I BBBETE LV 7T A X TRBNK
HrBEERHMchs T, ZOBERELR
RETORBE B O TCUTRET 5.
£ B 5 &%

1) SRREY

KBRIT X LBID LIcthE 10~17kg OHEBRAE
SH8THIC DO\ TEERR L.

2) XHBSHER XIORHESE

JK B KRS A R BB © K Z KXC-18
v, 81 BRI ORGEEHTRL
7o, BHAEREBROFECHEBERLE, 2 BMLE
TelR B R OIS 6 B DD, ZOXBRBREIEER
BRI EREERERHE CEb L. TibbE
IBRIARE 1,000r 1 EHES, FOIFIEAHELE
e 1,500r 1EMES, FOFIACSEFTC
2,000 1@, HIVEECIIFELEERC 3,000T,
HVHIT 4,000 1 ERE, ZEVIFAX Control &
LCABHEBRRTO ¥ oHE L. RBREHL
SR RS R OB I IRBL O BN K TH B
DEfTlehbiehrote. D EOME XBREEEES I U0E
T TS LTcS, ORI £ T ERIYE <
Y FANE R~ 20mg/kg OEIETERBIMITIK X
hEA%, BER LM EELCE, F1HT
WARFFETH O DB LR U TR
SR EHE LD TIIROEXREYRHA L.
3) ABmEIE

BRI DA LDTEREBHE <V bR~
A 20meg/kg DEIETHIRRREME, B OFEET,
HRAMES THA*REXT I 5 BficEEL, WER
TR\ CEYHECn > <& v & 12~13cm j
JEYIBE, TR I LSRR el &, B
RS R B - R CEEET 5, By
T3 ERPRELRETENE VDT, EFEELT
WA SRS A T 5. To% 1 B TERE
BT 5, ILrklEMo%e, mEEAFHR
unbalance D7 = L2 WERBRBICHEL 2.

£ B R &

1D RERVvI IS5 A

V7 7 g A I B, BE e
$1 7 ray spectrometer (ES-100) 2&%fEMAL,
spectrometer % 0.364 MeV Igie L, REBL5
B, BEEoHEY 10mm/min & CHiEL, Colli-
meter (LFIMED & DR MR L. EREMITHLD
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HBRELDTHE, <V ANEx—1 20mg/ke &
AR X D EAR, BEEA LML T B E
1%, 58 1 BoFETEBMW Scintillator #%3% X4,
6i[-Hippuran % 0.5uc/kg D#E&TZ h % 0.4~
0.5cc DIRMKTHRSE, MELL. EERRERV
/5 a3k Fig. 1 o, EH#H0~408% X b £k
c LA B ARG, —BEILOREUEARC ERAL
2~3RELTRE;BECET S BHS, T
BB REL VY IRACTEYRTCHG L 3MIEE
L, chbo Ta 33080, T 1234, Tuixdsy,
Ta X545 UA, CaiX 300py, Cum 1T 60ppy LIE
LREAETBRY ) 75 8 E—B LT,

2) XKRBH%E, RBAROV 2 75 A OREEL
oW T

1 1% (1,000r &4 dog No. 19, 20, 27,
REH% 5 A B OHKEL Tab. 1 o T4 0.5,
Tp 2/, Ta 2.5' ,C, 45, Car 70, Ty 3.5' & pattern %,
¥o K EHWT, TOEBETEYEbLEHV /5
AMEREI. TOBTSE 1 » A, BHATE -7
D normal pattern L, ML 30BEHEL D
Tab. 1 o<, Ta 8 L %4 CHH DEL LD
BN, EEE R ¥40BBKc B L, Fig. 3
oML, WEERS OIS Tr 2R 100 &
Pl b PHIGEIEA B » T 5. F0HK14n AR
BRI Fig. 4 ofnl, Tal, Tp 4, Tu'5,

Table 1. Analysis of the renogram of 1,000r
irradiated dogs after nephrectomy of right
kidney.

dog
Ta|Tr|Tau|Ta|Ca|Cu

m No.
19 0.5 2.0] 2.5} 3.5 45 | 70
5 days 20 | 0.5] 2.5| 3.0 3.5| 45 | 70
27 0.5 2.0{ 2,5 4.0/ 40 | 70
19 0.5 2.0, 2.5 4.0 35 | 70
25 days 20 0.5| 2.0y 3.5 4.5 40 | 75
27 0.5| 2.0y 2.5 3.5 40 | 75
19 0.5 2.0 2.5/ 3.5/ 35 | 85
15 weeks 20 10.5 2,00 2.5/ 2.5/ 40 | 70
27 0.5 2.0/ 2.5 3.5/ 40 | 75
19 0.5 3,0; 3,5/ 8,0 30 | 65
30 weeks 20 | 0.5/ 3.5/ 4.0/ 8.0] 35 | 65
27 0.5 3,0] 3.5/ 7.0 25| 60
19 1.0 3.0} 4.0{10.0| 30 | 60
40 weeks 20 1.0 3.0} 4.0/11,0 30 | 65
27 0.5/ 3.5 4.0| 8.0| 30 | 60
19 1.0 4,0] 5.0[20,0 30 | 60
14 month 20 1.0 4.5/ 5,5[20.0f 30 | 55
27 1.0 4.0/ 5.0{18,0 30 | 70

Ca 30, Cay 60, Tg 20' DIl & MKARES S L BEEEY
RDMED, CEHDE Ta 205 Mk & BB IES R
T %. dog No. 20 1Xf@&H4230H, 1913000 i
PRERD 7 FET=L, 27 13 400 B 238 % T b 7e dollte
TH5b.

2 SBOE (1,500 r f@4) dog No. 9, 24, 34,
MSHE® CIx Tab. 2 KRT X5 ELERX R T
WA, 2BBDV . 77 A% Fig. 5 ol C, 60,
Cu 90 LHEEAELERED TS, FO %148
Table 2. Analysis of the renogram of 1,500r

irradiated dogs after nephrectomy of right
kidney.

dog
Ta|Te|Ta|Ta| Ca|Cu

P
9 0.5 2.5/ 3.0| 3.5 25 | 50
1 day 24 0.5/ 20} 2.5 3.0, 30 | 60
34 0.5/ 2.0} 2.5 3.0, 30 | 65
9 0.5 1.5 2.0| 3.0 60 | 90
2 days 24 0.5/ 2.0 2.5/ 3.0] 60 | 90
34 0.5 2.0 2.5/ 3.0] 55 | 90
9 0.5/ 2.0/ 2.5 7.5/ 30 | 60
1 week 24 | 0.5 2.5/ 3.0 7.5 35 | 65
34 0.5 2.0 2.5 7,0 45 | 70
9 0.5} 2.0| 2.5/ 5.0 45 | 80
2 weeks 24 0 1.5 2.0] 5.5 40 | 85
34 0.5 2.0| 2.5 4.0 55 | 80
9 0.5/ 3.5 4.0115.0] 55 | 90
5 weeks 24 0.5 4.0! 4.5|14.0] 60 | 95
34 0.5 4.0! 4.5|15.0] 55 | 90
9 0.5 3.5] 4.0 30 | 80
8 weeks 24 0.5/ 3,5 4.0 o | 35| 80
34 0.5/ 4.5/ 5.0 20 | 65
9 1.0{ 4.5/ 5.5/ o | 20 | 35
20 weeks 24 | 1.0 5.0/ 6.0 o= | 20 | 35
34 1.0 5.0/ 6.0] e | 25 | 40

gicit Tg 7.5 E3>FC excretory segment
DIEEXBDBTHES, Zhi 2BEKCITE -
CEFRBELTWS, LrLBSEEEE T £ 5
L, Cn 0 LEEHBED LR &R, Fic T iX
15" Edieh CHA DR RDIED S, ZORBIL
A ERL, Rats s BB Fig. 6 o<l
B S D RECIER 2 RDIED B3, Ta 132057 LA
L EERCHRILBIE YD, X HICISEMEII CH
SOFEFHIIZEAERL I a2 T, 208 B X
Fig. 7 o i EDETE L de, CHIDEY
RERRERELTL 5. X LC5EKIIE, RF
WIS I E AEEER Y » 75 2% BT 5
Xowisn. L T ORBAMOEE < E THLV T
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5. Liai»>C dog No. 9 i2JE4i% 300H, 2413180
H, 34I¥250HCFET=EL TV 5,
3 s (2,000r Ba) dog No. 10, 15, 25,
MB&itk 2 BRHC Fig. 8 om<, & Tg 20' &
ZRRCHFTOIERY BoBN, 1BHECLB L
Tab. 3 Wit X 5k Tr X104 RiHkICi b H48kE
FRTWS., LT 2B#%IILC, 50, Cx 80, Ty ¢
Table 3. Analysis of the renogram of 2,000r

irradiated dogs after nephrectomy of right
kidney

\ Iql%g T4 Te|Tau|Ta|Ca |Cu
Term :

10 0.5| 2.0 2,5/20.0f 40 | 50

2 days 15 0.5| 2.5| 3.0/20.0 45 | 70
25 0,5 2.0 3.5/25.0| 40 | €5

10 0.5/ 2.0] 2.5 9.0 20 | 50

8 days 15 0.5 1.5 2.0] 8.0 25 | 60
25 0.5 2.5 3.0/11,0] 25 | 65

10 0.5| 3.0| 3.5 6.0 50 | 80

2 weeks 15 0.5/ 2.5 3.0 5,0/ 50 | 85
25 0.5 3.0 3.5/ 6,0] 50 | 80

10 0.5/ 3.5| 4.0 9.0| 45 | 75

5 weeks 15 | 0.5 3.0 3.5/10.0| 50 | 85
25 0.5 3.5/ 4.0 7,0| 40 | 75

10 0.5| 4.5] 5.0{20,0{ 35 | 55

7 weeks 15 0.5 5.5 6.0]123.0{ 35 | 60
25 0.5 6.0] 6.5[28.0| 45 | 55

10 0.5/ 3.5| 4.0 20 | 40

12 weeks 15 0.5 5.5] 6.0/ o | 25 | 55
25 0.5 5.0 5.5 35| 50

10 .7/ 5.0 5.7 25 | 45

15 weeks 15 | 1,0/ 5.5/ 6.5/ o0 | 30 | 55
25 1.0/ 5.0| 6.0 oo | 20 | 40

ERERETV /) 77 AEL, O BEETTENRE
»hhs., ZORBIIRHBESBEI RS b h 3
A, 7THEIL C4q 35, Ca 55, Tr 200 Ll L& e
B ORFIIRDIECH, PHHS OER & RESHK
TEDET % RDiAD Z ORBBIHIKHET L, BE%H1L
~12BE iy Fig. 9 oin HEEOET & it
BIEN T E-THEBC e b 5 RIGEKEI i,
Tr 5, Tu 5.5 LBERS DIEREYXRLLT, 188
BRI ERR A < ERETI Y » 75 A% B
LT %. #LT dog No. 10 {31500, 15%163H,
2513180 A THIEL T 5,

4 HIVEE (3,000 R4 dog No. 11, 14, 26,

BB 2HEDV 2 75 st Tab. 4 i 408
e HIEEL, HHEMEOET#BE»S5. UL 18
#iZir ¥ » 72 normal pattern wHLTW5. *
LT 2Bt Tar 3.5, C4 40, Cy 60 & IEH T

Table 4. Analyses of the renogram of 3,000r
irradiated dogs after nephrectomy of right
kidney.

dog
Ta|Ts|Tx|Ta|Cs|Cu

k No.
11, | 0.5 4.0 4.5/ 6.0| 25 | 55
2 days 14 1 0.5 4.5/ 5.0 6.5/ 20 | 45
26 0.5 4.0] 4.5} 6.5 30 | 55
11 0.5] 2.5/ 3.0/ 5.0] 35 | 65
1 week 14 | 0.5 2,5/ 3.0| 5.5 40 | 70
26 0.5 2.0} 2.5] 5.0| 50 | 65
11 0.5 3.0} 3.5 9.0 40 | 60
2 weeks 14 | 0.5/ 3.5| 4.0{10,0| 40 | 60
26 |.0.5 3.0 3.5 9.0 30 | 55
11 0.5 6,0[ 6.5/10.0] 30 | 50
10 weeks 14 0.5 5.5 6.0]12.0j 25 | 60
26 0.5 6.0] 6.5{18,0 25 | 50
11 1.0{16.0|17.0[ oo | 20 | 70
14 weeks 14 | 1.0[12,0[13.0] o | 25 | 60
26 1.0 8.0 7,0l e~ | 30 | 75
11 1.0] —| —j o {20135
16 weeks 14 1.0 —| —| oo | 15|40
26 1.0 — oo {25 | 40

BN Tr 9 LBV CHRIDERLBDTLB. =
DRREY BEHEIRETHC Ta OERE Cx DK
TaEDD L5y, BHEEIGER X Fig 10
ot Tr 6, Ta 6.5, Cu 50, Ty 10" L iges
DIER & Ak HRHER, REiREOETEXALL
TR 5. £ L CHRHE4EC UL Fig. 11 oml,
BHOOERRERE IS5 BEAKBECEL &
%, EFfRAHBEEOET2RAL T pEERE
EOBETYRDTL 5. FogBs6eEKIL Fig
12 o B LAY FEAERGYRHV/ /76 % 2
LT %, 7, dog No. 11 12fBEI424H, 1411230
B, 2613160 B THT=L T\ 5.

5 SVE (4,000 B4 dog No. 12, 31, 33,

B4 2HBDVv 75 AT Fig. 13 o {3
, A, B, CRIRG ERDILNFHEREZRER L.
L LESHER X h BEREEO VTR, B0
BRORETH- 7. T L THEHEIOBBEDOV /75
A3 Fig. 14 ond —[SEEHICHRSOE K %
FR RO B0 —REFEL TRTWB. £0%K1
BRig LV 2 75 A pattern oI SPIBAEFELH
LT HETHEREYADV-DRhrbLT, B
HRATH, ARTIR, EHEOBEEOEHDIDHIC
=L T\WB., T dog No. 12 11/R4H£3 A,
3LiX25H, 331128 H CIET-L 7.

RESLUvER
TLRFRET IS B RERR 0 AT i TH R
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HESHFET 50E» 2, BRHRIHT I IrE
T3 EREW IR A EF bR, XEED
ETrAEOEN LW FRET T, IHFEG
BEGY LB L 25 EHAEN, ARFELR
Birbt5cBbh s, fib Hartman!®19 &
RATHEHABRERER ., ~IBRHREE
X HBRAEOBRER L OWTR X T 3
», AAERS KBRS OB LRI D
wWTRERLT WA W, L & L Earlam &
Bolliger!®1920) y3 R =—f|BBHEC S 5—F
O xR TEBFLHE L Ry, —ABH
H#, BREBBHBEC OV TEORREY DL
R 1,900r BT, —AIBFRHEBEBERBE
YR B, BERRMHETFH10~20H8 Fic
L TWwaDIHL, BRERHBFEI0ANM L
EFELTWS, X 3,800r Btttz v 5330
~ORBICRBIETHTL, XBRBEOBEED
BeMHEIh 2B I b LAERRIEMNL T
WEREHEL TW B, N—AIBH%, BBcX
# 2,000~4,000r fE511%%, BHEELXB 27V T 7
v AETHE L iz Mendelsohn & Caceres!®
B} Tnrar REBHBLL LA T 228, T <
control ®39% % CHALEL T 8 » BBk
control fE I \WFT % CcEMEL, Inulin clea-
rance ¢ RBF ngwmo—@BEik#EmL, *
O#EHE LT control ®40% & CcHA L, &K
ik Inulin clearance 1%53% RBF 1 70 %
FCHEBEL TV EBRTWEA, th ey
FORHEY ARE—UBRHER LS Br v 7

T VAR TEREEZREL T 525, FKE—
& 3,000r 1 ST Trnpar 1100~200H
offjic control @ 50%5K< & c#HA L, RBF
BOXETHILTCWBLE BELTWS, &
nE T 5, AU BHREEL BHL W
50 hhbb, L ARBEHAHOHTNE
M ERIBOLNR TS, T CrRmEAIE R
BHEOBERESTHEHI . TO/RLDONT
%, Redd" MEEMEMHE 4,000r BEL T—
ABRHOBE L HEL T 52, HHEB
OHE R IR LA KREAE T,

BUN £ +AH2ETHD M ic— BB
CHBEL T, ZOBEROZT Vv 3BENEH
Tho L EHEL T A2, BOoEREEMNER
PREHINAEELDS, ~UBOABH I
FnER ThHo o, EBEOERTHE IR TR
o e—fIB RS L, SEOERERS L OER
B oEFEHREREL s 52, Tab. 5 ©
e EBKR LA CEFIRcCEROERD
BRWERSNE, Riov 7 77 sk & 2Bk
DONWTH, EENEEROAEEZ V7 7 J 2% IR
LT%eo»TcRng, Fig. 15, 16, 17, 18, o
eI, EBEB Y. TR ALk
V775 AR BTWS, b 1 E#crBs
®B5HE LD, EWHALEETELRD, oK
Bl » Al kichis TERL, *o0%308
EH t © 47> excretory segment OEEX D
B BA, OB LLEFE TR ZBED T
BawcZ L, 0EBRE sHEICC, L2k

Table 5. Life term of irradiated dogs

Unilateral irradiated groups Nephrectomized groups
Dose Days since irradiation{ Body weight (kg) | Days since irradiation Bady weight (kg)

270 12,4 271 11.8

1,000r 220 9.1 400 16.5
318 13.0 230 10.8

175 15.0 300 9.2

1, 500r 110 8.4 180 11.5
340 13.5 250 8.4

90 8.5 150 13.3

2,000r 110 9.4 163 14.6
80 12,0 180 17.2

230 15.0 240 16.5

3,000r 210 16.6 230 17.0
100 13.4 100 11.5
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B /s excretory segment OIEEXF», X b
14 2~3»ABK®- & functional seg-
ment OEFDOET & excretory segment o
ER%Z R 50, REARECETRE R S h i
W, IFCRBES %2 AEEI D, chb IR
LR U BT A3k icT L Bbh 2 &K
fE0 LA L, BMAOAROZ LAYAD 5.
ZLC5B®RAK L D LEEFTEMED LARME
% B A%, excretory segmentDEEIERENR
bhn., o 8 B%KEZ cht&, 8HH
ik functional segment #EEKCIER L,
Ta 22090l k& excretory segment D38
BRERVPEC > T 5. TLTZORBHE~
L L, 158%E CHS 0AR
B LAERBNRARL D, 20BHBcIXEKE
DETEFRLLIED T, REHELEE ICIFE
REREH XS ks, xokc ORBRIE
HEA0EE < ¥ TERL 1. TR CRBHESR
CHZERHCCHAOERELXRD TV BL, 1~
2HEBCRIEFCEL, 2 8% BT
EXRDHENER S, ZoK 7THEHEHK L
¥, excretory segment OEEE, EEEK
EOETHRbAB XDy, IbIcll~12
BHtcrcoRE»RET ETE R, T, 15
B functional segment SEET 5 L >
iz, FEHISHE HE K P ARER LA
EBEETIV ) 75 ARBLRE XSS,
ZLCEIVETR, BHER CREIBIERS
SHEREL, BETHELETL, XHRBHc X
% shock % 5> hnWmasEhalkss, 18
#%icix normal pattern L TWw35, L»
UESEE TR FED 27\, 0%k 2 8%
i, %/ excretory segment DERXFLH %
r3kib, 10K BERSOE £ & @
i, CHHOERLICE &FEEFBMEOMKT %
¥rel, UWBHKICI X bic BGOSR »3EH)
s> T, 16BN TR 2 i < Mipely
V7 g Ak, vk — B RER & K
FhuE, FAHE 2~ 3 B TXHRBHC X 558
FOEBELIEHKOV 77 s E T 528,
Wi B 5B O e TR & 15 - ok 1,000r 17
HBICRWTOHTH- fo. Uk LB IRSHE

TRWTFhHBEE 2 ~7 B L 0 ZH ks
TEEED T B, LU TE OB
bEL, TOBRBEMcELERiTHA RC
BHOEETHHN, chx B D 3R
1,000r BSHCcR—NFERHCcCRIBE TH
- febs, RBBHEC30B% cho, 1,500r
TRSREC, WENTHABCEE T 0EEY
BDORDERL, BEX AR TH- 2. K
2,000r BAHR TR, BENRL, R{EEV/ 7/
SAaxBArECRARLAVORRKL, #BET
H2EBCREFCEL I bR RBETEY
AL, THEKR THRD>TCHRIDERYF
Bihd %, 3,000r BHFE T, BHEZILC
WHOERL Cx O LAEXTHZOKHKL, #%
ZTRERR Tr OZPOEERAD DA, 1
BBtéwc iy normal pattern 2 bh3X51C
o, 2BEKKCEs THD TSP D Ta OER
RDHBH X5k B. X nonfunctional pat-
tern THAFHAER YR v 7 75 a8H0
BohafiMr kg, I1HEcR—UER
HRETIRA0GEB TH BN, BEBEECRIE
2 ARV BESOAEOFELELC
BADOHEEXRDZDOHTH 5. NECRIE
54 21 B4 ic nonfunctional pattern &
oo TW5 2, BECTRLARCFHEAERY
vtk b, MFCR16EE L 188%, IVEHT
R4 H% L 1688 L I, IVEE Tk k&R CE
CRHBV 7 75 A0FEAEER T 525, &
GV BRER OV ELORHAEEL Tk, Al
LWL EBHBCR Y, ToBEELL v/
75 ATHIRL RBEK, *OBEETORE
R d —BMHHE, EBFc XRBHL
s —7OFNEIFC, e 1,000r, 1,500r
WS KRNV BRBHBCOWTEB T -
. ThLORREOWTTEH 5, ficdd
~ & &< Earlam & Bolliger'®1920 p—g
DERTH, —IERHERERL—E oM
LT Bae, g, BicEER
2T iebh e &, RHEHE  BRFHAT
b ieBi¥ L cR B2 I h B
XX 0%, 1H5ALUEAEFEHETH B, BY
filgbhi b Tk, FRHTOSH il
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ELCwicky, BEMEZI BUAKETCL
Twh. AEAOBEEYHEL EE, —H
BRHE CRBHEOBEENFRHF L LR
PLTWBDIRL, KERHR Ciictc
FHEINEBEREIODDIRE L Ko T HHIH
FHEHBEL TS, AILRHBEOEMHIAD
bhiwbidTtd s, X Redd oWIER
HoERERCcHFABETH 5. MLTAUBsRE
SN0 b—HE 0L BE S0l
HIRH B O BEM IR - T EHEL T 5B,
KEXHRBHO® JIETHEL L TREREER
Bl e/ NE R D 5 X KR O WERF IR B & AR
INTWBEDT, XHEBERFROBFICE XIET
factor #Zx ¥, FFRELFOK & & »
KWIcBR L T 5. Manca?® (311008 HDO A T
A ER & KEH230.31%~1.07% CHhEic it
BlEscaHEL TS, s TRILKRES
BHLHRCE > 2 BEOESMEEK X
o TR, T B, BEOFERL BWORE
ik Tab. 5 @& & { kfk 10~17kg OfffTdh-
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Fig. 1 Normal renogram of nephrectomized
dog.
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Fig. 2 Scheme of a normal renogram
A : vascular segment
B : secretory (functional) segment
C : excretory (evacuation) segment
C4: the height of the initial spike in count

rate

Cy: the height of maximum count rate
T,4: time to point A
Tpg: interval time between point A and
point B

¢ interval time between the injection
of agent and Cpy

Tg: an evacuation index, interval time

between Cpr and 1/2Ca
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Fig. 3 40 weeks after 1,000r single irradia-
tion to the remaining kldney after nephre-
ctomy of right kidney.
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Fig. 4 14 month after 1,000r single irradia—
tion to the remaining kidney after nephre-
ctomy of right kidney.
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Fig. 5 2 days after 1,500r single irradiation

to the remaining kidney after nephrecto-
my of right kidney.
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Fig. 6 8 weeks after 1,500r single irradiati-
on to the remaining kidney after nephrecto-
my of right kidney.



1076 B0 BEERERCET A F0R

952 252 £ T 7 | . — : AW(ON 7 _
Apr20ow. : T
1500 R
]S 292
o = o = o o @ ’
%34 E RSB
o, A |
Ak n A L7 ’.\’\N'Af Y'WV’.’ {:MM
, M A ' 3
L AP ALYl b
v ' oRg ¥ 2 19 357
i
Fig. 7 20 weeks after 1,500r single irradia- Fig. 10 10 weeks after 3,000r single irradi-
tion to the remaining kidney after nephre- ation to the remaining kidney after nephre-
ctomy of right kidney. ctomy of right kidney
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Fig. 11 14 weeks after 3,000r single irradi-
ation to the remaining kidney after nephre-
ctomy of right kidney.

Fig. 8 2 days after 2,000r single irradiation
to the remaining kidney after nephrecto-
my of right kidney.
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Fig. 9 12 weeks after 2,000r single irradia- Fig. 12 16 weeks after 3,000r single irradi-
tion to the remaining kidney after nephre- ation to the remaining kidney after nephre-

ctomy of right kidney. ctomy of right kidney.
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Fig. 16 Scheme of renogram after
. 1,500r irradiation
Fig. 13 2 days after 4,000r single irradiati-
on to the remaining kidney after nephrecto-
my of right kidney
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Fig. 17 Scheme of renogram after
FAR “.
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Fig. 14 10 days after 4,000r single irradiat-

ion to the remaining kidney after nephre-
ctomy of right kidney

Fig. 18 Scheme of renogram after
3,000r irradiation

Fig. 15 Scheme of renogram after
1,000r irradiation





