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A Study on Radiosotope Renogram
By
Yosihiko Osiumi

Department of Radiology, Faculty of Medicine, Kyushu University
(Director: Prof. Dr. Hideo Irie)

Radioisotope renogram was investigated with respects to (A) requirements for the meas-
uring apparatus and the methods of measurements, and particularly to (B) its usefulness
in diagnosis of the radiation nephritis caused by Cobalt 60 gamma ray, and its comparison
with intravenous pyelography in animal experiments.

A: (1) The collimators were investigated in the phantom torsourinary tract.

The best type of these was of a diameter just enough to cover whole the kidney, and
the collimator should be in contact with the skin of the patient’ back.

In order to eliminate radiation from the contralateral kidney and scattered radiation
from external sources, it was necessary to use either a lead filter or a pulse height
analysis.

(2) An adequate time constant of the rate meter was 5 to 10 sec., and an appropriate
paper speed was 5~10 mm/min. for the recording.

(3) BBI-Hippuran and %I-Diodrast were employed as a labelled compound and were
compared each other.

It was concluded that the former was supperior to the latter as a test material in
radiostope renogram.

(4) The location of the kidneys was determined by intravenous pyelography with the
aid of an X-ray television, in the same posture as in the measurement with radiostope
renogram.

This method was very easy, rapid, economical and accurate way to locate the kidney.

B: (1) The experiments with I-Hippuran were carried out in adult dogs and rabbits
with the normal kidney as well as in the animals with renal impairments, such as ureter
stenosis, tubular nearosis and particulary the radiation nephritis caused by Cobalt 60
gamma ray, in the hope of assessing the clinical usefulness of radioisotope renogram in
detecting each changes in the renal function of the patient undergoing radiation therapy
on their pelvis and abdomen.
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Irradiation of 1000, 2,000 and 4000 rads (tissure dose) were applied to the left kidney
of animals and radiosotope renogram was examined before the irradiation as well as at
each period of 1, 1.5 and 2 months after the irradiation.

It was suggested that radioisotope renogram was an excellent method in examining
the individual renal function and an useful test in radiation therapy. '

(2) Radiostope renogram was compared with intravenous pyelography in respect to
their diagnostic value in radiation nephritis, and the former was found more sensitive

than the latter in detecting the renal impairments.
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Table I Reports on dosage and elapsed time for cases developing radiation nephritis
following radiation of the renal area.

[Duration
f : from start
! e e Total |Duration of| o)
No. Reporter Disease Radiation dosage |radiation g(i: ;;f‘niw.latmn
failure
1 | Dean and Abels 1944*7 | Abdominal tumor X 4600r 20 days 7 vyears
Zuelzer, Palmerand Embryoma of left i ' .
Newton 10502 kidney. X , 5850r . 5 months | 7 months
Embryoma of left i | . o
2 kidney . X, |r 5200r 5 months | 6.5 months
Igl"‘;ggﬁ;‘“’nﬁl HeRTo- x | 6800r | 5 months | 5 months
3 | Grossman 1955% | Wilms® tumor 73 2000r 3 weeks | 4.5 months
4 ?,Eg,lf, and Williams | Nephroblastoma % 3300r | 40 days 4 months
5 | Levitt and Oram 1956°"| Seminoma of left testicle X 3000r 2 months | 11 years
6 | Levitt 1957 Osteogenic sarcoma X 3000r 7 weeks | 8 months
7 Wilson, Ledingham Carcinoma of Pancreas e 3500r 35 days 8 years
and Cogan 1958 Seminoma of testicle 4 3000r 36 days 11 months
Neuroblastoma i 3000r 7 weeks 8 months
8 | Cogan and Ritter1958' ﬁviern}f’car‘““"ma of % 1750~ 4 months
Carcinoma of ovary >4 2000r 10 months
Schreiner and Greend- | Teratocarcinoma of - ;
9 vke 1959 right testicle b 4000r 26 days 8 months
Ser?:;aoma of right Co 4000rads 6 months
10 Quinn 1962 ’&?grzlﬁ::caricnoma of
testicle 4 2300r 5 years.
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Fig. 1 Phantom torso-urinary tract
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Table. 2 Contribution of torso radioactivity to kidney counting rate.

EEColhmator No. T No. [ No. I
S R\m 5.0 cmg x 10cm 2.4 cm g x 8cm 1.6 cm % x11.5cm
~ With flter

5 fuc in each kidney 3.4 0.9 . 0.1

5 uc in each Kidney 5.6 —01% 3.6 —20% 23 =4%

and 45 uc in torso

Without filter

5 pc in each kidney .7 2.1 . 0.3 .

5 uc in each kidney 11.6 — 6% “5.8 0% 2.5 —18%

and 45 wc in torso

Unit : 1000
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Fig. 6 Tsuyatscan in Collimator No. II in
water,

Fig. 7 Tsuyatscan in Collimator No. III in
water.
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constant & 5 10 LT3 & &X X
b BN

HAREE SR kit W25 W54 4

IR R e S R

Fig. 8 Normal Time Constant 0.8 sec
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Fig. 9 Congenital hydronephrosis (left)
Timeconst.: 5 sec.
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Fig. 10 Renal calculus (right) Time const.:
10 sec.
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AEFI404£ 7 25 A

FLERET ORDERMGEE V BB, L 7T 2 e
BV EER LEIER O HT # AL T B 20wl
WP NEE L T4, DABEDL R R, iR
BETEDRELV 77008 RSB, —
f#12 5 ~10mm/min 2ffibh T3 3, EEY
FERTH 5.

. EERRALA T DN e RN D ZE( L

Winterl) 23 ¥[-Diodrast # oL /7 5 &
Ml LTk, £ < oig# ko ¥-Diod-
rast, ¥I-Hippuran, ®!I-Urokon, 3I-Hypaque
FOERLEMOBEE R, HERFEh T3,

Bife, BBETESCATFHRE, K0 d—
fEbi w3 Bll-Diodrast » BI-Hippuran iz
D THGET L 7z,

Diodrastix, 432303 TR E 1L 3 28,
Hippuran 1, EHIC %< RS E N3

EnbhTw3
Fig. 1113, cmﬁ DEERTH %
Hippuran Diodrast

35-difod-4-FPyridone

O-iodhippuric acid
-N-acetic acid dithandamine

CONFHCH,COOH 0

AN ,/ ‘\._
/ . I I:'/ I
(] [ )
AN -

N-CH,CO0HNH(CH,CHOH),
Fig. 11 Structural formula
BII.Diodrast & I-Hippuran z-ow T, [}

R AR PN 4311 2 IR EEE 2 Lo 7285 Dl gs B4
HHEE V=7 « 2% » v = ¥ 710 {KB RS
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MI%E 247> T HgRE L 72,

(1) WEEBGEC & S8R5 AEHE

LR HEYES R (R E Y 3. 0kg)e BU-Hippuran,
BIl.Diodrast £&20uc % E#HR X b 8L, ¥
B, 545, 1043, 154022\ WTEAEGE ¥ L &
D, TOEE, BN, O, FRIRER, MEWEER 040
WOGM Y v Fl—Yav e ATV —TCHE
L, &EEEECSOVTEFOL kD,

&8 % Table 4 127,

Table 412 h 51 % & 3 wifiz & b Bl OFF
fiditc £ < A LT3, iz B-Hippuran i
MR 5 2 CRENC20. 1% &\ 3 ECERERE R L
TW3H, FOBAEBLLTw3, Fhic
~ T Bl-Diodrast zjAvTid, #EE S 450
uﬁg«mﬁa’ﬁm 13.1%C, 0% O Hhft b BAE

, 1558EE L THM 4. 19%EH>Tw3. 54
@-Eﬁxiﬁﬂztﬁ Z OB OHEESEY, ERE LS OTE
Fenhy OMERSS &3 2 Lixdhiks & o
TAEE, EETANERDL .

I 7 454, BU-Diodrast o5 2i1810-
Hippuran X b dEfliz R LTWw53. Zh b
BHov 77 zzH LT, P¥U-Diodrast i
T, P b OB L EET 2 UERD B,

FOORRR, BRES, Of5, WEIEESL, TXTEo
EAME ¢, MHBFCHEOZIR LM A 107z,

(a) V=7 « 2% 5 ¥ =¥ 71K 357 IRIE
DYE

A > B-Diodrast %3 I-Hippuran

Table. 4 Distirbution of '*'I- Hlppuran and '*'I.Diodrast in rabbit.

i *!]-Hippuran L) Dlndrast

——iee . SN N (s s e e N

. 5 min, 10 min. | 15 min. 5 min. 10 mic. 15 min.

Organ R | I S| I
Kidney 20.1% 4.19% 3.29% 13.1% 6.0% | 1.1%

| Liver 3.3 3.0 2.3 | 50 6.0 6.4

| Spleent 0.3 | 0.2 0.3 0.2 0.2 0.3

| Heart muscle _ 0.5 ' 0.3 0.2 | 0.4 0.3 0.2

| Thyroid gland | 0.2 0.2 0.2 0.3 0.1 0.1

| Salivary gland | 0.1 0.2 0.2 0.1 0.1 0.2
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i' ig. 13 1 ‘'*'I-Hippuran 100xzc Immediately
after the injection

Fig. 12-1 '“I-Dllodrast 100;.«: Immedlately after

the injection

L B {,IB?_. 3|-l.mn. . . " 8 . - .'.-

&ﬁﬁ@m&m;ﬁ"

Fig. 12-2 '*'I-Diodrast 100,(1!‘»: Smin. after the |-—-|~—Q-. BT e % i mifesis=afe e .H

injection Fig. 13-2 '*I-Hippuran 100uc 5 min, after the
injection.

MLMLML&_L_L%

I....’"..............‘

I-. .”l . .: & . .--f ’-ID . - ._'._‘—aﬁﬂ?:ﬂr
Fig. 12-3 '*'.Diodrast 100xc 10 min. after the Fig. 13- 3 WL H:ppur.an 1{]']}.!.0 10 min. after the
injection injectiomn.
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DIEHAERNG R E Y =7 « AF & ¥ =2 7K
DTHETL 2.

Bl %, E#ETBHT 5y MIZREHZEL,

BEMA % &~ v F—, BEEiriris L URLERET Tk
'L~

Y F =Y a Y e T4 TTI—DT VAT
i%,1.07 ¢x1.0" ¢ & 10cm, 2 & 10cm, rf1 1 cm
ZY » b FEOMIBROI Y A —F —F i, <
» P OBEFENCR U CEACALE T R X Y
v P EBWIZ, Ry} OB,
THDIEWAE LV P 2N F —IL TlE  BRE
L, MBIz LT 8-Diodrast 3 1x ¥ I-Hippuran
% 100pCHNE L7z, BFEEE, 5404, 10580
3 MM L. ReSREom BN,
b,

ELE

Fig.12,13 23,

P RIERE ]

I-Diodrast CI3HERER, FRERZ 38 5 3o
T3, F& LTEBE> T3, L TF
b n b E{EOTB. ZOMHE, K72
[EDE~13 4 b Hlk X ey, Bl-Hippuran 3
s & E o T B A3, Bl-Diodrnst 1z <
T~ DY Jrxd i, Z LT oMY T
bR KRR T B, B~ 4,
BI-Hippuran 052\,

5 5t

Bll.Diodrast » 13U-Hippuran & 03513, 5k %
BT A b FEE I 2. BEBEGIE B1-Diodrast
1z b~ T Bl-Hippuran OJj53, 5 Akh i HaiE
ghtws,

10431%

MFE BT TRV ER A L W
#5, BI-Diodrast Cix B K721 % v ORR A
b, BRIt BU-Hippuran k b b,

Fig. 14,15, 1%, B!U-Diodrast F31-Hippuran
VKB IEREL /7 77 4TH5E. B~ 7-5558 &
1EY—FHL T3,

23cm/min

60mm/min ¢

TNThHB.

309

d. BB ZWRET B 720 D— Kk
fREISEAZN G, EEEMOMEEEAR FT
BT 1RHEDOE & 20 52 3 [BENE D _EiE D
CALE L, AEE I LD TR 1R 22 v R
W, LECRBMEEE, BT L0 K 220 g
<y NERE BT IR,

Mt V7 77 2k & 55, BN T 4
777 —TIEL CHRRIE N TWBENNET, |’

AL T T B & = OBWTTIE 22\ & 5o
el e e sl o
.'”_Jk."-' J .ez .
e Sy G 1/ . NORMAL
| DIODRAST
con i s T s e
e 4 YRav 8f |l SEL AT
T T RGTIVITY \
o S crw'u: -
: fxzs 1
DR 3 ‘\.. _B.KIDNEY
s e e 2 \\'"\*V""
L.KIDNEY

\ ] 7h 15 22!
R, umu‘r_l?s ; é_

Fig. 14 The normal radioisotope renogram
with "I-Diodrast. (from Chester C. Wi-
ntr: Radioisotope Renography 1963)

NORMAL
w
[-Hippuram

%
-’ir-v“‘-"f j\:ﬁc |

_E mn. ___°._

Fig. 15 The normal radicisotope renogram
with "'[-Hippuran.
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TH &

BOCE YT B3k e LTk b sSeae
HEsET B3k, Mk, BSEREHE:, B LR
SR B Y, FECid BU-Hippuran s U >
R U TIRAATROR 2 2 A0 2 BTE L ¥
3L bEBNhTWS,

s )|

Fig. 16 The intravenous pyelography in supine
position. (bilateral wandering kidneys)

V:

Fig. 17 The intravencus pyelography in stand
ing position, (bilateral wandering kidneys.)

FIAR IR SE A i kit Hi25%8 4 2

INEOFED-FE-ER 5. BABRIEA
ZRHY, BT LHEHMECHS & & ES 2
Y,

— i IR RO 2 B U B LS
Db TWBR, BERBIENE L e
TREERTEALTRET . AL, V27T 2R
Rl TlE T 20T, MAEEER NS 3
B, ToOfEREECT3I VLV 77 00E
AN TR BSOS 2 WET 5 Z bk bk
. 2 CHEE RS 0B EREEG FEEC
LT 323, L CHREET 2 & iERHI0 Bt~k
HLTHTLD 5 & SN D L3RS 2w, X,
o, —~HTiFbh w374 v v —7%
FORELTBMBEZ IR T HEL N7 « 75
Y FLBMEoRB LTSRN, B
WEOMEZ Ao 5 D HELHEL H 5.

Fig. 16,17 1, Wl &% OB AE & I D
BhIV]IBThy, ZoREGHOIFEMO
IRIET TR 2 2 LTIET B Lo
MR YDt B.

EWANOLEE, WAL THE 1 ERE, Soff o
WVIEfE RS, B, 051, 28 I BEME s
S Tl ofiEx, 5.

V7T s wGET BARGOE, SEATHR T
LTI 2 DREHTH v EH BB LT
ToTwad. Z2ZTBR V] ®eE LR
PEBETGE #1475 B, BEBOBFH I mHk
DL, AT OV LT RSB

Wk, XEF L EREoTL 75 2N
ERARLET H B M TOBE TV ] #hiRDIE
TR T 5 HEk e #E R,

iy, o8B0 2 Be s ¥ AT EEW v T
IR TR 21T, TOHREXMF L ¥ T8
BRL 2228 & f s \CJEET & & 0 BoMAE 2 R EEAT
CEZEE GBHEBE B ZT) FOB MY
THHPEE RN, —0FF177¥
—EZBCTHET 5% THD.

Fig. 18 13, [ U < lEEB 0 BEH > THE

— B0 —



BRFI40427 FH250

finBHE L] e (Fig. 16) on 2R LT
B ZRD THE LD DTHOT, Z B
BRBE L 727201 E LWL J 7 F 4 %Ei T
A 4TA

Fig. 19 1, MEHICXBT L ¥ 2RI L Thi
MO JE T BIE R D THE Lz DT
H5 EABEDCIERERRZZL ) 7748 RLT
Yy, BE~0OREAELLfTbh72bDLEL
bz, ZOBHEMTL /7705 T3

Fig. 18 The location of the kidneys was
determined by intravenous pyelography
in supine position.

Fig. 19 The location of the kidneys was deter-
mined by intravenous pyelography with
the aid of cm X-ray television, in the same
posture as in the measurement with radi-
oisotope renogram.
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7, WEMIOWE V] 2B+ 2L 383
LERBB.

e. /NE

V777 6DBMEERED S0, £ Ok
BEETLEL DLW HEEBEN 2 & » 5
2, 3@l

(D aYr—F— LT, BEXILTR
DYOHRAETHIEMBZ DY 2—F — 0N
BomnE# RS LT, HofAiRic Ab 443
REDDOTHIEREZ L\,

Cylindrical hole ¥l =2V 2 —# — 293 3 bR
D, Z2.4cmprfgx gom, L1, GemiEEE X 11, 5emed
BRZapnoa ) 2 —&—k b 5 0cmE g X 10cm
DE3RIEADOER, L/ 77200 LT
W5,

L, V2T ZawllET s, o7 7
7 v Fagian L LIS L b v 2 B
B, HEARET ALY -k 08 b 5 ER
brEd 5.

DT, V775 2 OME BT O
MPBEF LR, TR TECHEIIBERRE
TANE — N T 2R PNETHS.

(2)  FHECR O IVFRE 02RO E N
SO EHN S AT, MEEE 5 Iy BE 10 Y T
HYy, FUBEETORLGRAEE b HE MR 2 A S
12T BT 5 ~10mm/minAi M h 5.

(2) Bl-Hippuran } 3!.Diodrast o [
RN A & 38X T4 % &, B-Hippuran 13 I
WX BAREERLAECTY X, HoBE®
RO 430 b R T 0 SuECHHIEE W B i,
Bi-Diodrast | 3P~ OIEE E - 2, I &
LR R E  HM BRI PRI B A5,
FHRERE < 72 {2 DERIED .

g~ DIE 3 v s <, EBRIbE R { T I~
OB E WS Hhh, LT 7200
&, B-Hippuran ;7 S-Diodrast X b g
NTWBZERAD.

WHOERL V75 4% 55 L, B.Diodrast
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X, AETRIFMOBERKE TS 2 RFH]
ThH5.

(4) rfio¥FEiig i, ERHIREL TR
LOEER AL LY, BAuBOHRCHELL
HRDHBN, XEE7 L X HIEN:E FEET
» B YEMN T OB LG T ROME, BRGOBH
D FEE CEMALIE & IEMC D 2 RS .

3. EEEMOL TS A
a. [EEBIOV 7T L
BYIOERZV 7 77 60%, ADOENEFRRT
AN 3 oS T3, Winter!) @
SEPERREAT 8 A0, B & RT3
fiifft # initial segment & IFUY, HHREIHHAL
ZEMAR 2 EWR L, ZOHET LA LT 2H
45 % function segment » =\, JER)FERIS O
TERES: UF 43 BAEE 2787 .
TR A4 # evacuation segment X
L T TFRERE OBRIRE Y RT & =35 .
Fig. 17 &, E#¥\V ./ 73 2™ schema T3
%,
b. REERBIOL ) T T 4
WA 2> TRETHRBIAZEDSL ) 75
LA DN THEEF L 72

Counting rate

0A : initial segment B
AB @ function segment
BC : evacuation segment

-

/

min.

0
Fig. 20 Analysis of radioiotope renogram

B[R SR SR W20E W4 5

Wat:

ERBRE Y PS5 ¥ — L T HIRERE: L,
BN T8 %472 THEM DR & ZHEES L T
i, R4, 72RO 3 MIMLE L T % oz b
FBRL. &, WEKIXZ7 V7L 1.0 ¢ X
LO" OHGEMA % & v F = UBFIGEIEGT 2
R L7z,

Fig. 21,22 8, #hTH 3.

fits2apido Fig. 21 13, initial segment
1i2figwC function segment N4 5N B, T
BoMmEed 260, KHoBEI oW TFE
12 R #&:F evacuation segment MIFHRSAD

S—

PIREEF AN o~

Fig. 21

T2 SL. offer the openation.
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hTw3. 7 LU Uiivrem:f (Fig. 22) 32 &
RN EEIE LT L, function segment 3
evacuation segment %A RO SbN, P
7 kR 2 E- T B

I, REEROK, TEHRERE & L7
bDTHB. % LTHDOEBIEMRZE Iz >hibx
CEEEDEEEEFIC D RAZ OO L EZ LN
%,

c. BEEABYIOL TS

BEZREBMEEL -3 L, HIE#EZ o
NIRRT E L TRS. ERINC R FE
D, TOV 7 750 kE L.

ik

EBWERE RV PV ¥ CYARERE: L <
PRIEFIR 217\, ZOB OB E & 87 o 4 B
JEE L TR E DL ) 7 5 2 3l L7,
i, W7 V28N 1,04 v FIEEX 1.04
YFOREWZ X « v F—RURTIEE 20
(27

FER

Fig. 23 R4 . 200912 #H8l 23 ETF L,
function segment % evacuation segment 3 A
ROFR Kb, FHELHBEEE T3, B
WERERE R U b DL EIL NS,

d. $9Co JHHER - o~ T

ERRERVEEAOLEE I 9Co o> 1 [l
R 217, BREEREOREL L ) 75 2 CH
FE LT OB 2 Bt L 7.

1) Co% HBEDL ) 75 4

%4 ST afler he Operation
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ik

(1 #25008 DHEE L 1 B4 L L, Bl
#Ak1000rads, 2000rads, 4000rads DR A
AT .

(2) FENBIE, EBaD T L (M3
2, AEEP TE O E ¢ I 5 H03 8
L. L/ 77 23k Bl IE L ¢ e
SNBUNERDZOTCEBRREL, 703
Fo7-.

(3) M

EEL S RT-200000 2 50U | it & s, 5t
R OB P YMTERE T 3emiz 5% 3 0 &R
FEL, RS 6emx 6emd LTSRS 3 Victo-
reen chamber THRERMHIE L., A8, 10
CmX 5CmER 7 v, 7 THRIL T, EBOLIREFL
7o fal, RERNC XY b SV S — L CIEER AR
Ba 7o7-.

(V) V75108

BEHY ) 77288, 79250 207 ¢x
2.0”, 35mmg < 50mme> cylindrical hole T U
B HTAR 2 GER L 7=,

NV PN T — L CEIRBREE, BT 12 T
T OALE % 0 CHESE UEMIR X v 181-Hi-
ppuran #5 uc/kg ##ET 3.

FASHT, FRSTES 1BR, 14 H, 228, 3%
AOSEEBEDOL /75 4 %% L.

(5) Zofhoigkrs

RER (A7 —FNVIR), MIEREEE, MmE
Na,K,Cl sifti,t* P.S.P. ({HL, H4us, Fas
850HH, 90HHE® 3 EHE) 2HE L 7-.

fiti B

(L RhEH

2 % HHw2000rads fASIEEC 16, 3% HHE
¥24000rads JRSHEREIC 1 GBS 2 R fhv-—Sh d
e hot.

(2 PS.P

Fig. 24 wai¥. JRAFHG & RAEHS0HE, 90H
Ho3MflwE Lz, BHE, 50HE Ciifggies
bIERHEIIC 552, RAHEOAE ClagEEE Y
AT OMEFE 2R LT B, 4000rads BhE, i
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OEC L T OB E .

(3) MiERSEER

Fig. 25 o R¥. &EL b 1 7 HE X VEECE
&3 Uik g o sme 5 5.

(4) Iff¥E Na,K,Cl &

Fig. 25 &7, &R, K& H, REED
HEDBHESRE, REXET LT3,

5 V774

EEHEEOSL, &V /77 LEMIELTIL
»wi-bOn, Fig, 26, 27, 28CH 5. KL D

£} 50days after irradiation
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50
== normal
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—. normal

===, | week after irradiation
-=-=, | mon. after irradiation
----- . 2 mon. after irradiation
—. 3 mon. after irradiation

/__,..— ST
AR \
! I, 1

15 min. 19 5 0
Fig. 28 4000 rads

Wik, FEREEEREE 2 A B L Lk LW
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u) YCofR§IED L J 7 T 20z kBBl & iR
P TR X B BT O i
0Co A 12 21T % BHERE DA & IR
WLV /) 7720 HBHRET L 72,
Wit
(1) #110kg DIEF A
(2) Mgtk
Rl %N <, ESECER T2000= 300 b GRS T
AECHRE. NS 8 x 8cm,  EHEEHA1000
radsf; (f4000rads. 5, MREHEZ < FSLE ¥
— N 30mg/kg Z MEMEARREE L, AEEEROmWm
g7 o 7 CHER L 7.
(3 V27 720ME
Akt By /75 28EE, 7 VAT A
2.0HEE X 2.04 >~ F,35mmeg x 50mm > cylindrical
hole HJy, MHeibmEn r#ras &M L7:.
LB P TR RS, REEI1ITH,
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R RRER 2 472 72
(4 HBIRMEE TR
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Ay b E ¥ —a2omg/kg HIRBEEE L, 76%
w77 4 vo0ccifvE. W, 34, 547,
748, 1050 THE L=, BEIENE, (HEHE
-

(5) Br7U7T Rz

JRAET, el 2 H, 220 3m G FR,
R.P.F. #lE L 7.

7, 4000radsifix, ZECL7z0T 24 BH,
Wz LTz,

Fig.29, 30, 31, 32, 33, 34, 3nwR¥. Fig.
201k, IEEKAROE LG (BEHE, 54) T
%, MR EE, FheciEgsh w3,

Fig.30, 311, 1000rads HSE:, 14 HOB
T (B, 34) LV T77aTHB. BEL
e TR 7ZHEIRR OB, B 5 N e
L, BEEOZIHE L IEFEVRAD L I 7
W, L, L /7T AR R Ty
VEMEfEAME T L, initial segment {H{ELTF L,
function segment \X{F, SPHEZOTWTHE
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Fig. 20 The intravenous pyelography in
the adult dog with normal kidneys.
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Fig. 30 The intravenous pyelography in 1
mon, after irradiation (1000 rads)

MWMMJ
Ww M@P

before irradiation

min. 10 ]

Fig. 31 1000 rads 1 mon. after irradiation

G.F.R 17.4 mlfmin. (26.4 ml/min, before
irradiation)

R.P.F 70.3 ml/min. (78.8 ml/min. before
irradiation)

G.F.R.,, RP.F. r b izffiHiic T ET®
i 5 5.

Fig.32, 33ix, 1000rads @545, 1.5 HE®
WLtk (BE%E 745) LV 752055, B
T THHREREDE T 234 bh, ABOBLK:
HRThoBEwRA LN S.

FUAR IR iAo ok eE H2548 w4 %

LT, V27T ATH RN HR T4
fRe Lz EF BB 72 b, initial segment o{g;
I, #&< sunction segment ¥ Ao g%
VSR L, evacuation segment 3} ip 20
g Tz i T B,

Fig.34, 351%, 1000radsfdsfes, 2 7 HE O
mflk (BHEEE, 74) LV 7 54TCH3. BE

GTEU LML BEROEEEL A, L7

7L THBEMAEIZFIZ{ME T L, initial segment
135 < 7 b, function segment, evacuation se-

gment ¥ SEEA(L U T, S 22 dhf 2 Ehe T e,

"‘l |HIIE

P o
;

Fig. 32 The intravenous pyelography in
1.5 mon. after irradiation (1000 rads)

M

before irradiation {N‘

o
fﬁwwwﬁﬂwm a
min. 10 5

Fig. 33 1000 rads 1.5 mon, after irradiation
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Bk CEERERROBREET R, X, BhREOE
RALNE, V75T, RENNCHER
TAMAMWERIEA ML L, initial segment 3
function segment H{EF, FEHLL, FO I 3
evacuation segment 12 fEus T\ THRHHEEDE T
LU HEREEOE T 28 LT 5.

Fig. 34 The intravenous pyelography in 2
mon. after irradiation (1000 rads)

%L, Fig.31, 33, 35%H~T2h % & BEH
REfOREME L 72 OF, REfdnI kx>
W5,

Fig.36, 37i%, 4000rads J@44E, 1% HE® IFig, 36 The intravenous pyelography in |
B (M5, 34) EL)7ILTh B, mon, after irradiation (4000 rads)

A

|

M ’
before irradiation . r'l'f“.r‘F
i
AU W
' of
MWM”‘MMWM\L g V!
s A L
min. 10 5 min. 10 5
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irradiation) irradition)
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Fig. 39 4000 rads 1.5 mon, after irradiation
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