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EXPERIMENTAL STUDIES ON KIDNEY FUNCTION AND ITS
RECOVERY AFTER COMPLETE CHRONIC UNILATERAL
URETERAL OBSTRUCTION

——EVALUATION OF FUNCTION OF CHRONICALLY OBSTRUCTED
KIDNEY BY MEANS OF FUROSEMIDE-INDUCED DIURESIS——

Choké OnYAMA

From the Department of Urology, Kyoto Prefectural University of Medicine
(Chief: Prof. K. Oda, M.D.)

In 38 mongrel dogs with an obstructed kidney produced by 10, 20, 30, 40, 50 and 60-day
unilateral ligation, evaluation was made of kidney function just after release of obstruction and
2months thereafter by both renal clearance and furosemide diuresis tests. The furosemide
diuresis meant here refers to urinary output per min during a 15-min period from 5 min to 20
min after the intravenous injection of 10 mg furosemide.

1) In the group with 10-day ligation Cpan, Csts and furosemide diuresis were found de-
creased to 3.9%, 24 9% and 19.0 %, respectively, on the average, of corresponding values for
the unaffected kidney just after removal of obstruction and then increased to 54.0 %, 56.9'% and
115.0 % respectively 2 months thereafter.

2) In the group with 20-day ligation Cpan, Csts and furosemide diuresis were found de-
creased to 1.9 %, 0.5 and 3.2 %, respectively, on the average, of corresponding values for the
unaffected kidney just after removal of obstriction and then increased to 59.0%, 67.1 % and
118.1 % respectively 2 months thereafter.

3) In the group with 30-day ligation Cpan, Csts and furosemide diuresis were found de-
creased to 0.3 %, 0.4 % and 4.3 %, respectively, on the average, of corresponding values for the
unaffected kidney just after removal of obstruction and then increased to 38.8 9%, 37.9% and
55.2 9 respectively 2 months thereafter.

4) In the group with 40-day ligation Cpan, CsTs and furosemide diuresis were found de-
creased to 0.1 %, 0.2 % and 3.3 %, respectively, on the average, of corresponding values for the
unaffected kidney just after removal of obstruction and then increased to 12.2 %, 14.9 % and
22.7 95 respectively 2 months thereafter.

5) In the group with 50-day ligation Cpan, Csts and furosemide diuresis were fouﬁd de-
creased to 0.3 %, 0.3 % and 0.3 %, respectively, on the average, of corresponding values for the
unaffected kidney just after removal of obstruction and then increased to 4.3%, 3.8% and 5.9%
respectively 2 months thereafter.

6) In the group with 60-day ligation CraH, Csts and furosemide diuresis were found de-
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creased to 0.2-%, 0.2 % and 0.0 %, respectively, on the average, of corresponding values for the
unaffected kidney just after removal of obstruction and then increased to 3.5%, 2.6% and 52%

respectively 2 months thereafter.

A honfunctioning kidney was demonstrated both by renal clearance and furosemide

diuresis tests just after removal of obstruction in groups receiving ligation for 40days or longer

as well as 2 months after the release in the groups with 50days or longer ligation.

8) Furosemide acted on the non-obstructed kidney in such a way to increase excretion

fraction of water (EFH,0) by 13.3 % just after removal of obstruction and 8.8 % 2 months there-
after, while it caused increase of EFuz0 by 20.0 % and 14.9 9 respectively on the obstructed

kidney.

9) The diuretic effect of furosemide was thus unexpectedly greater on the affected than

on the unaffected kidney and, in this respect, was somewhat dissimilar,to GFR, but there was

a positive correlation noted between these parameters.

10) Based on these results and available literature, discussion was made on functional

recovery of the obstructed kidney.
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B4 2 FHNZENLEHD THRO HLRETH S.
S OBEOER L L Tt bE Sk Btz
ZTEELONRDTOLNS.

Albarran (1903) 13RS R X 5 BHGEERA
ERREL, DAL TR AR/EDL T &I,
B FIREIDEL 2 LA BBV LD LT

7,17,27,31,88~36,89,74,79~81)



KU AR EPARB OBEE - 7 = 2 3 FRIR 375

THETED E D2 DAL TR, NE
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GREEROTRACEEIL, ChreAfobRER
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RS VR F—F A No. 4~5 I CEMWEYSRE L
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18~36ml, 20% %57 3 VEREY —& 2~6ml #1
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A. AEHMEBI VT 7 -R(E

1) %8 (Table 1)

A& 8.0~16.5kg P 10.6kg OFASHH (3 2,
Q3) IoX L. Cran (% 152.0~236.0ml/
min/m? B.S.A. (&3 187.0--28.5 ml/min/m? B.S.
A)), Csts |t 55.2~88.0ml/min/m? B.S.A. (5F#5
67.6--11.0 ml/min/m? B.S.A)) T 7218,

2) FAZE10HEE (Table 2)

a) PASEMMES : 5 Al LEWLBEET RS
Hh, ML RTE CAUFREE) Cean 130.7~
9.2% (F154.0%),. CsTs 13.0.3~6.8% (F152.4%)
THo Tz, .

b) PAZEMR 2 » A # : £01L SEH B EE
BRI, Tiodbb CraE 1138.0~68.0% (F
3554.0%), CsTs 1%83.1~82.2% (F1556.9%) TPH
- Tz,

3) BHSE20ARE (Table 3)

a) FHEMRER : 461 2 R E T ELL,
Cran {10.1~5.3% (F351.9%), Cstsix0.2~1.3%
(F50.5%) CLOREEL D XHICETL T,

Rl PRAEPAEE OBEE - 7 =2 3 FHIR

Table 1. WBEE Hry 75 v A
CpaH CsTs
&% # | B E ol my ER
(ke min/m? min/m? %>
1 M 8.0 182.0 68.0 37.5
2 F 10.0 152,0 88.0 57.0
3 F 8.5 172.0 63.4 36.9
4 M 16.5 236.0 37.5 26.7
5 F 10.0 181.0 63.4 30.5
S bS] 10.6 187.0 67.6 37.5
B RE 428,51 +11.,0
Houck?® 266.0 84.4 | 31.7
286 81
e D M +24.3 | 4+ 4.9
Asheim P 251 71
+10.5 | £ 3.1

b) FAEMER 2 A B &k dEWEREOEE
PR bR, Cran 1337.4~88.3% (F#59.0%),
CsTs 1356.4~88.1% CF#H67.1%) TI0RFEL H[E
BN TH- T,

4) BAZE30A#E (Table 4)

a) PAZMBRER - 2061 4 Cpan, Csts 23EBIC

Table 2. 10BPAER B2 V77V R
Mok B B OB # MoE g B oz s BB
Cran CsTs CpaH CsTs
4 REE ml/min/rpz/% ml/min/m?/% P ml/min/m?/& ml/min/m?/&
éFF%%‘E’% % R/L PERAZPA £ Ra/L TR % RO/L JEPAZERT 28 Rb/L
(WD TR | L) TR ) (WD TRY I IO TR (%
& 131.0, 12.0 9,20 74.0 5.0 6.8]| 33 165.0| 62.7. 38.0| 47.4] 15.7] 33.1
18 122.0 0.9 0.7] 35.0 0.5 1.4% 34 127.0| 86.3] 68.0| 32.0] 26.3 -82.2
22 138.0 3.2 2.3 38.0 0.2 0.5 35 152.4{ 81.1] 53.2 46.0] 24.9 54.1
26 97.0 3.2 3.3 38.0 0.1 0.3 41 163.4;. 92.6| 56.7) 44.0f 25.6 58.2
27 124.2 5.5 4.4 53.3 1.6 3.0 |
g B 122.4, 5.0 4.0 47.7 1.5 2.4 b2 152.0| 80.7] 54.0] 42.4] 23.1 56.9
PR | £10.94 3.8% 2941455 1.8 2.4 BUEEE |£15.2211.2210.7% 6.1+ 4.3£17.4
Table 3. 20HFAEE BHs7I075v2
% B B B  # B £ KR 2 » A #
Cran ’ Csts Cran Csts
4 REE ml/min/m?/B mI{mm/mz/% PR ml(‘mm/mz/%( ml/mm/m‘z/%c
JEPHZERS %8| R/L [EPAZERA  2E| R/L JEPAZERS % R/L JEPAZERA % R/L
(LY | (RY | (%) | (LY I (RY| (%) (LY (RY| (%) (LY [(RY | (%)
21 115.6 6.1 5.3!i 37.3 0.5 1.3 30 224.3‘: 132.0 58.8= 50.1] 30.0, 59.9
23 144.,5 2.8 1.9 50.0 0.1 0.2 31 232,31 86.8 37.4] 48.7] 31.21 64.1
24 95.5 0.1 0.1 51.5 0.1 0.2 37 159.0] 82.0] 51.6| 39.0, 22.0 56.4
25 42,0 0.1 0.2 36.0 0.1 0.3‘ 39 113.3] 100.0! 88.3 29.4] 25.9/ 88.1
B2 i) 99.4 2.3 1.9 43.7 0.2 0.5/ 15 182.2) 100.,2| 59.0; 41.8] 27.3] 67.1
¥R 437,40+ 1.9+ 2.1+ 7.1+ 0.3+ 0.5 BERE |+48.9£19.5+18.61% 8.3+ 3.8412.4
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Table 4. 30HAEH 27V 735 v x
B o2 & B B ® B & B 2 » B #
CraH Csts Cran Csts
£ ml/min/m?/% ml/min/me/% 4 2B ml/mm/mz/% ‘ ml/min/m?2 /%
1285 GEpEmE % R/L A% % R/L 7 | JEERER R/L )3Fﬁﬁ§ﬁ% %) R/L
. D TR 1 &) T (L) (R 1 (D (LD (R) ) | (LR |
7 106.0 0.5 0.3 73.0 0.5 0.7 32 185.2| 28.7| 15.5] ©55.8 8.7] 15.6
13 210.0; 0.1 0.0l 93.0 0.0 0.0 36 108.3 67.3\ 62,10 34,5 20.8/ 60.3
19 132.0 0.9 0.7/ 74.0 0.5 0.7
20 131.0 0.1 0.1] 44.0 0.1 0.2
——3]2 b= 144.8 0.4 0.3} 71.0 0.3 0.4 b= ] 1146.8 48.0E 38.8| 45.2/ 14.8! 37.9
PR £59.1% 0.9|% 0.3%17.5]% 0.4£ 0.3 ’
Table 5. A0HFAZER Br I 73 v A
o M OB OE ® M £ M B 2 » A #%
Cran Csts Cran ! Csts
\ ml/min/m?/& ml/min/m?/& Py ml/min/m?/& ml/min,/m?/%&
REE JRERA E R/ E R TAET Ep E R/L R E[KL
(L) (R) 1) | (L) 1 (RY (%) MW ITE®E I I TR | %
11 \ llI.O‘\ 0.0 0.0 46.0 0.0 0.0 45 224.6‘ 1.8\ 0.8 70.2 0.5 0.7
50 119.0‘ 0.2 0.2 25.6 0.0 0.1 47 117.0 81.6Ij 27.0] 62,2 18.8‘ 30.2
55 119.6 0.1 0.1 26.4 0.1 0.4 51 361.3 32.1’ 8.9 82.1’ 11.4[ 13.9
s 5 116.5 0.1 O.l‘ 32.7 0.0 0.2 =] 234. 73 21.8‘ 12.2 71.5‘ 10.2{ 14._9
E#EEE |+ 3.9+ 0.1+ 0.1|+ 9.4+ 0.0+ 0.2] EuHEFEX :‘:100.04_‘14.2@11.0,-!; 8.2% 7.5/£12.1
Table 6. S0HPAZERE B2 v 75 v A
MoE M OB OE # | Mok mB o2 o0 A B
Cpan Csts . | Cran Csts
i ml/min/m?/& ml/min/m?/% =2 ml/min/m?/% ml/min/m?/&
1B TR B KL SRR R KL TRES I % KL IR % KL
| € (R) ) 1D TR G HEEH) CR) (T (R (B
10 133.01 0.0 0.0 50.0 0.0 0.0 44 87.6 0.0J 0.0 40.3 0.0 0.0
56 47.0 0.4 0.9/ 10.5 0.1 1.0 46 57.5 7.1; 12.3 25.0 2.6 10.4
57 i 137.7 0.0 0.0f 21.2 0.0 0.0 58 65.8 0.8‘ 0.5 23.8 O.Zi‘ ,10.8
3 b= 105.9 0.1 0.3 27.2 0.0 0.3] 3¢ ¥ 70. 3] 2.5 4.3 29.7 0.9 3.8
FEREE 2417+ 0.2+ 0.4+16.7)+ 0.0+ 0.5 EHEREE 41274 3.3% 5.7+ 7.5+ 1.2E 4.7

WExh, FhER0.0~0.7% (F150.3%), 0.0~
0.7% CE#50.4%) COHBE I DV IHLIET L.
b) BB 2 2 A 2 FlieDonThizst Cran
1215.5, 62.1% (°F#938.8%), CsTs 1X15.6, 60.3%
(E937.9%) €, 10RFRCD CEERZD I,

5) B840 B (Table 5)

a) MEMEEE: &6 L3 BEETHEHC
Cran, CsTs I3 ENFH0.0~0.2% CFH0.1%),
0.0~0.4% (F350.2%) TRGWHNEEALEODH
BT,

b) BEMEm2 » A% 361 & & REHFIEE TH
b, Cran 130.8~27.0% (¥i512.2%), Csts 130.7

~30.2% (CF#914.9%) TORFHCD SEIERLS N
T,

6) FAZES50RFE (Table 6)

a) PHEE bR B &0 L b BEREL S E T
Cral 110.0~0.9% (F#50.3%), Cstsi10.0~1.0%
(F50.3%), ROWHDNZEALOTEI VTS5 v A
TERIETRESI 238 - T,

b) BHZEMR 2 H % Crar20.0~12.3% (P
4.3%), Csts 130.0~10.4% (CF¥3.8%) TEEIL
ZLETL, RERARRILIDE 2 V7 5 v AEH
ERREBINDH - 7.

7) BRZE60HFE (Table 7)
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Table 7. 6OHEAZER Br 1735 v R
MoE m ok OB # Bo& B o2 » A #
Cpan CsTs CpaH CsTs
4 REE mb/min/m?/& ml/min/m?/& £z ml/min/m?/& | ml/min/m?/&
WY GEAER % R/L 3?%%\%’% E R/L| T*FS JERAZERH 2 R/L |PRBAsEpd | R/L
(L) TR D) | R C CHERCIARCAAREDRECINNE))
48 178.9 0.3 0.2] 51.6 0.1 0.2 43 63.2] 2.4 3.8 33.4 0.8 2.4
59 285.9 9.4 3.3 160.4 4.6 2.9
\ ¥ | 174.6] 5.9 3.5 9.9 2.7 2.6
BRI/ 3£ B AR/ SR
(%) g0- o (%) 90 o
8§01 90i-
10 o 1 70F ~
0- L ° [ ogok _/: o
NV £ . °
%‘? 50 \\ /?E sob
%ﬁ o o X Lf 40k \
30+ 2| o
ﬁ ’ \\° 7 30
® oob =
o \ R 20;
10 :\ s,
— o .
ur Y ) 2 & % : / \‘
® 2 . o oF . o : PE—
2 oo :
i 6+ ° 1@ r v
B sl
I @
10 020 30 40 ) WB%#- l St
6_
Fig. 1. PBfgEfifElE Crau 7k ‘ ‘. ’ ‘
1020 30 40 30 e05E

a) BRZEMERER : 1 HDRIC DN TTH- Fa
BEEEIEET, 1SUTCHo 7.

b) EEEME% 2 HH% : Cran 113.8, 3.3% (FEiy
3.5%), Css i%2.4, 2.9% (F¥2.6%) Th$hic
EIE DD .

FE

1) FEEKREEZ GBI CliiEo 5 %
MTFeETL, M#EEErEkETeRL e (Fig. 1,
2.

2) AU <4A0BHCHRREFEMA S b5 K,
COEFETL 7ot BELMIS BHEE B2 085
7z.

3) BAEEE 2 » %310, 08B EEET
B D0% L, 30B#30% 5, 40RHI0%HEEE
BB CERREERRD DR,

4) BT L 50H B CIIBRREAERA R BI 5 HieEs
SEIGETHEBED 4 %, 60BFE T2~ 3 %DHEENR
Bz,

Fig. 2. BRgiAfE& Csts

B. BAZEHMERERSTIC 70 FHRYR

1) %ML (Table 8, Fig. 3)

6 ~24F5H] BiACIRABIZ Licds 7o 3 F 10mg
PRELZOWNBORBEOHEBEHEE L. 7ex 3
FEEETI54 LY 0.64+0.52 ml/min/m? DR4
WMREDL R, BEBITAECHRN X5
PR 2R Table 8, Fig. 3 o<, HRE
37 e 3 VESE S ~2050 0155 i i REDR
BEPRD B, £ TEBEIRCONIZEL
DISHHEDOFHIERE (RAREEERCE T
BU)SERE) #boT7 et FFIRDELSD
bzl ili., 20X 3L CRDIBIED 7
+ 3 FFIR&EIL 5.19~8.19 ml/min/m? (F#5 6.26
+1.15ml/min/m?) TH- 7.

2) BAZE10REE (Table 9)

a) PAZEFRERIES : BOKEF 7 v & 3 FESHTORE
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Table 8. XHBEE: 7 2 I FHEEC XA REDHR (ml/min/m?)
s B Em REE \ R \ ~ \ ~ T
4 % F 5 MR- AR S 1055 | 10~15%3 | 15~20%5 | 20~2543 | 25~30% FIRZE
1 0.18 2.23 6.16 9.24 9.20 | 2.68 3.66 8.19
2 0.23 3.34 4.35 7.29 5.19 ‘ 2.14 0.80 5.61
3 0.34 ‘ 5.22 6.42 5.59 41| 454 3.94 5.35
4 0.93 | 1.86 3.87 7.36 9.67 | 6.9l 3.81 6.97
5 1.53 | 3.28 5.15 5,34 5.11 5.11 3.93 5.19
B 1 0.64 i 3.19 5.19 6.96 6.66 \ 4.28 3.23 6.26
B R R = +£0.52 | £1.17 +£0.99 iLM} +£2.30 +£1.72 +1.22 41.15
CIREZE M & JREASE Al - TE BT DB i i/ m?
S5 -3 P54 3 BB
o feht, 7w 3 VRS HOPIEM O RE S IR T TT
BOFC L BRTEL ED (19%) Th- /o, )

b) FAZEME 2 » At BIAKEF 7 = ¢ 3 VSO
RECITEAZEM L FEPARMA & CERABE LIRS bR
Teinotohs, 7 a3 FRIRDRRAERE LZFH M
EAIERFZA X D R TH - o,

3) BgE20H % (Table 10)

a) BAEMRER @« BK¥ 7 2+« 3 FESNORE
Yok EAZER & JERE R & CE AR LIRS S in
ot 7w I VARSGRGHAEACizE A EFED
LITHHABD 5 LT Th- 7.

b)) BAEMEL 2 H A Bk 7 2w 3 FESETO
RECIIFAZEMEIEAEM L R LA Eftho i
M, 7ei i FFIRGRITERL $EW M8
LANCIEREE L 0 R Th - T,

4) Bi%E30H# (Table 11)

a) HEERESE K7 e e FEFTORE
XM 37 b DR ERD B e, HEMO 7
w3 FRIRBRIT G A ERDD R TRAED 0.6
~8.0% CF#EA.3%) THo 1.

b) BB 2 2 A% BAKR 7 = I FEHTTD
RECTHAEMCEE DBV D b iiess, B

0

- .
30mn
Fig. 3. vexw 3 Y5 X 5RECHT - XNIARE

bz,

5) PHZE40HE T (Table 12)

a) PREMRIEY  BikEE 7 v v $ NyESEioE
HIR BB BRI S - 1z, BAE[AO 7 ==
I FFIRBRIZOMEE AR DRI - T2,

b) PAZEMER2 » A% : PR 7 = & 3 FEHTFD
FREROREIID D OBV DE Dy, B
flo 7 w4 FRIRSIRIT A 0520 % REC
BdH N,

Table 9. 10AMEEE v et FEENEOFRE
T ! Moo= m B o2 o» A #

T T i ESE T FIRZSS Tz Bh5a T FIRSDE

2%z ml/min/m?/%& ml/_mm/mz/% 42 E ml/min/m?/&¢ ml/min/m?2/%
1*ET R = R/L JIPER & R/L 7 JEAZER % R/L PEERER | R/L
(L) (R (TR | (% (WM ITER GBI MR
6 0.12] ©0.14/ 116.7] 2.970 1.15 38.7 33 | 0.12) 0.16 133.3 2.61 4.32) 165.5
26 0.05| 0.08 160.0| 5.11 0.08 1.6 34 0.06) 0.06| 100.0| 3.44| 3.57| 103.8
27 0.08| 0.08 100.0, 5.49 0.91] 16.6 35 0.11] 0.11] 100.0 6.92, 7.81| 112.9
; 41 0.17] 0.12| 70.6] 5.17| 4.02 77.8
S 0.08/ 0.10| 125.6 4.52‘1 0.71 19.0| F 0.12 0.11] 101.00 4.54] 4,93 115.0
B fRE io.OSio.osizs.siL11{10.45i15.2 BHEfRE | +£0.04/£0.04£22.241.63+1.36£31.9




380 Kl PR oML - v = £ 3 FFRIR
Table 10, 20HPBA%RE vvx I FRENBOFRE
Moo= M B O®m % ' Moz muB o2 o2 A #
U7 &5 T7 1 FIRZDR T BT r7 1 FIRAS
S REE ml/min/m?/& ml/min/m?/ & 4 2 EE ml/min/m?/ & ml/min,/m?/&
JERAZERS 2% R/L FEEAZER] & R/L = el = R/L ZEFZER & R/L
M IR &I IR M) TR I MR 1%
21 0.86| 0.79 91.9) 2.84/ 0.12| 4.2 30 0.07| 0.16| 228.6] 3.78 4.27] 113.0
23 0.24) 0,03 12.5/ 11.13] 0.05| 0.4 31 0.80| 0.50| 62.5/ 5.41 5.32] 98.3
24 0.12| 0.12 100.0| 2.41| 0.12] 5.0 37 0.59] 0.66/ 111.9] 5.29] 7.00 132.2
39 0.12] 0.21] 175.0/ 4.31] 5.55 128.8
R 0.41] 0.31] 68.1" 5.46] 0.10] 3.2 ¥ ¥ 0.40{ 0.38 144.5| 4.70| 5.54 118.1
BRUE(RE  |£0.52/£0.34+39.5/4:4,01%0.03 & 2.0 EHERE  |40.31|+0.21|+62.840.68+0.97|+13.5
Table 11. 30HMER 7v» &3 FREFBORE
WoE B B B % Mo m B o2 5 A OE
F7 5 &5a] r7 1 FIRZR 7 #5A0 7 FIRSE
- ml/min/m?/& ml/min/m2/& 4 2B ml/min/m?2/& ml/min/m?/&
12 &S JEFA%ERS %| R/L PERAZES & R/L & JFEFJ%E:% % R/L FEPHZEP % R/L
W TR A TR (%) (RY1 % (TR %
7 0.19| 0.03 15.8 4.81 0.37, 7.7 32 0.16| 0.14/ 87.5| 3.84| 1.88 49.0
i3 0.22] 0.02 9.1 6.41] 0.04 0.6 36 0.29] 0.09/ 31.0| 5.32 3.27| 61.5
19 0.37] 0.06 16.2 7.84] 0.06/ 0.8
20. 0.07| 0.04 57.1 0.50 0.04 8.0
CSE | 0.21 0.04 24.6 489 0.13 49 ¥ 0.2 0.12] 59.9 4.58 2.58 55.2
BrelRE )io.u +0. 01}+19.0i2.75 +0, 14+ 3.6
Table 12. 40HBE%ER 7ev 3 FEEIHEORE
B o2 @® K B B P o2& B % 2 » B #
o Uy EF ‘ T 1 FIRZE ‘ Fo g $e5H0 T7 1 FIR%hE
o ml/min/m?/% ml/min/m?/%& £ ml/min/m?2/& ml/min/m?/%
A*&ES e % R/L 3?[%%%75 Z R/L | T7%5 FElg = R/L FEBA%ER 2| R/L
(L TR 1% (L) R (B LD TCRY 1) [ (L) T (R | (%
11 0.22| 0.00f 0.0 8.06] 0.00, 0.0 45 0.44] 0.05/ 11.4/ 5.32| 0.12 2.3
50 0.35] 0.33] 94.3 6,600 0.44 6.7 47 0.13| 0.20 15.4] 2.72] 1.26] 46.3
55 0.18] 0.03 16.7| 6.87] 0.23 3.3 51 0.190 0.03] 15.8] 2.05 0.40| 19.5
EO5 0.25 0.12} 37.0, 7.18j 0.220 3.3 E B g 0.25/ 0.09 14.2 3.36 0.59 22.7
IEEERE io.04io.15"i41.1io.esio.lsi 2.7 BEHEREE ‘j:O.ISi0.0S:l; 2.0|£1.41]40.49(+18.1
Table 13. 50HPHZER 7rt i FRSHEORE
B £ ® K B # Bl % % 2 » A #%
Fo o #5980 Tz 1 FIRADE C7 ) 5 T FIRGE
o ml/min/m?/& ml/min/m2/& %3 ml/min/m?2/%& ml/min/m?2/%&
12EF JEPAZEPR Z&| R/L PERAZER %‘ R/AL| T*%F% FEzlr = R/L 3?%%&% %| R/L
(MWTR I ) IR (MW (R 1 (%) (RO 1 B
10 0.11] 0.0l 9.1l 7.25 0.00 0.0 44 0.30] 0.00i 0.0 2.91 0.00 0.0
56 0.25] 0.00| 0.0 4.39 0.04 0.9 46 0.15| 0.03] 20.0| 2.30 0.36 15.7
57 0.14] 0.00, 0.0 7.09 0.00 0.0 58 0.05, 0.00 0.0 11.64 0.24 2.1
S 0.17] 0.00, 3.0 6.24 ©0.01 0.3 ¥ B 0.17] 0.01] 6.7] 5.62 0.20] 5.
EREfEE | +0,06/4+0.00(£ 4.3+1.314£0.02)+ 0.4 EEEFEZ%E +£0.10+0.01|£ 9.4+£4.27/+0.15/% 6.9
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M % B B BH #

B % M B 2 » A #

| U7 1 ¥ 5a1 Fo | FIRZDHR P77 5a Fo 1 FIRZMR
4R E ! ml/min/m?/& ml/min/m?/& w2 | ml/min/m?/& ml/min/m?/&
% GEERZEPE = R/L F=R = R TCFY GEMEE & R/L JFEER & R/L
(LY | (R 1) | (L) | (R | (%) | MW T®R I 1) TR
48 0,29 0.00 0.0 5.24] 0.00 0.0 43 0.23 0.02 8.7 3.80] 0.15 3.9
| i | 59 I 0.29 0.02 6.9 3.61 0.23 6.4
{ 1 | 0.26] 0.02 7.8 3.71) 0.19 5.2

6) BAZS0H B (Table 13)

a) BABEMIRER : BikEF 7 e 3 FIESRTOME
HORBEIFEEAL 0OICE Lo 7228, HEMD 7 =
3 FFRIRDR L&D Rnh - 1o,

b) BIZEME2 » B BKE 7 2w 3 FESHTO
BEMOFREITLEE AL 0WCEL 2o 1228, HEAD
7 w3 PR ERCRS LR ABOFE 5 %
BEC AL NATTE - o,

7) FAZ60HFE (Table 14)

a) PHRBWEL : Pk 7 =+ 3 FEHTTR IO
TSR L S CHEMORRIITETH - 1.

b) PAEMRER2 » A% Bk 7 =2 3 FEHTTO
FAZEM O REITFBRZEA L Coieh, HEflov -
2 3 VFIRGFE LTI ED b B OFE 5 %
BETH- .

NE

1) BiKEF 7 v 3 FESRIOREAO KB TMA%E
TREREE, 2 7 A% 237710, 0B BECIEE IR &
ZIEFAETH- 7.

BReAR/ S B g

(%)
50F

°

HE s
|

1001 ©

T o o S

10k /
o

20r
301
40F

50 1 I 1 L 1
10 20 30 40 50

o 554

iz

<7

1
6082%

Fig. 4. PA#NE 7 » & 3 PFIRZE

—
]

2) 0EBUB IS LEARMBRERE 2 »ARE
TERPELIIU D, FEOBYVIIE CRERLR
Lz,

3) RTEIEEMSEE CORR, 27ART
SOHEETH B L i, BECOHRNC KRR
ARG D - Ae.

4) FAEMBREED 7 7t 3 FHESEITI0BET
TECELETEH D, A0BBUETIELAER
bhiidss o (Fig. 4).

5) FAZMRE2 » A% 7 v 3 FFRHEILL0,
0B B CRAZEMA HAlZ B RTKTH - o (Fig.
4).

6) U <30HBUBECRAEMNo 7=+ 3 FRIE
FRITBA LT, 50RTCR7 e+ FHRGR
BRINLORHBKE, 0BT 7r IV
FIFREEZ R L (Fig. 4.

C. GFR &70+3 FHIERHE

1) WHEOER

PR oS MRE SO GFR (IAFCERET
BELLTED, 0B THMD 2.4%, 20~600 %

CSTS
ml/min/m¥ &
150} x FBY
o FHEE
O
100~
=]
) oo o
<]
° o® ] o
50F I VLN
§ 5 02 o
«0® x
o xxé X 00 x o
X * *
N %
o3 . !
4 5 /0
TP IRFIRME ml/min/mY
Fig. 5. 7 m+ 3 FFIRHHE L Csts



382 K BHEFAEEOBE - v v 3 FFIR

TWTFRLAAED 1 HFU T T &b fc, L7
vt 3 FFIRZEIL GFR 12 X 1HE T LT LT,
108 B T¥1519.0%, 20~40BBECErhFhs g o

PEMBRESRRS IV 2 2 HHEO GFR L 7wt 3 V7
RhHR% plot Lot Fig. 5 ths, Hrb#HS

Table 15. xpFEBERPEER (V/Cs1s; P/U)

3~4 %xRLT. 50, 60 HEEE 0.3~0.0 % TiziE

GFR oz L R TH - 7. 4 = 7r 3 FIEER 7 e FiEEH

Eﬁ%’%’%z wﬂ@:mo, 20HEEC GFR 0%i7s # 5 Vr?é{n/mz V/CSTz%) Vnrlrln/n/mzfv/c“%%)

HENRIEDLNIH, 7t FARGRILISIEA

¥ EELE. Fibb GFR pSaHiloT556.9%, RS D It I i

; (TR ’ 2 0.23 0.26 5.61 6.37

67.1% THBICHL, 7R+t FFARDHRLERER 3 0.34 0.53 5.35 8.43

115%, 118% ChH - 7=, 30BF LM%Y GFR L b o e 4 0.93 1.46 6.97 10.99

3 FRRBREOEESEFEHRCTH - Iz, T b330~ 5 1.53 2.77 5.19 9.40

60HFED GFR 230 F3937.9%, 14.9%, 3.8%, —_— o6 | o6 626 o 5

26 % THHTRL 7rw 3 FFIR R 56.2%, o )

22.7%, 5.9%, 5.2% CHote. DL 5nMESs | 052 | £0.95 | 4115 | £1.98

Table 16. REHER V/Csts (%)

e — 7 ®m o 3 F B 5O 7 B & 3 F # & #%

WIS BEBE om0 M o® R | F B E LW E ®

(= A Vml/ V/Csts V mi/ V/CsTts Vml/ V/Csts V' ml/ V/Csts

min/m? (%) min/m? (% min/m? (%)) min/m? %

6 0.12 0.16 0.14 2.80 2.97 4,01 1.15 23.00
26} B % 0.05 0.13 0.08 80,00 5011 13,44 0.08 80.00
27 0.08 0.15 0.08 5.00 5.49 10.30 0.91 56.87

10 33 0.12 0.25 0.16 1.01 2.61 5.50 4.32 27.51
34 0.06 0.18 0.06 0.22 3.44 10.75 3.57 13.57
35[ 22 R 0.11 0.23 0.11 0.44 6.92 15.04 7.81 31.26
41 0.17 0.38 0.12 0.46 5.17 11.75 4,02 15.70
23 B % 0.24 0.48 0.03 30.00 11.13 22.26 0.05 50.00
30 0.07 0.13 0.16 0.53 3.78 7.54 4,27 14.23

20| 31 0.80 1.64 0.50 1.60 5.41 11.10 5.31 17.05
a7 2 A& 0.59 1.51 0.66 3.00 5.29 13.56 7.00 31.81
39 0.12 0.40 0.21 0.81 4.31 14.65 5.55 21.42
7 0.19 0.26 0.03 6.00 4.81 6.58 0.37 74.00
191 B % 0.37 0.50 0.06 12.00 7.84 10.59 0.06 12.00

30| 20 0.07 0.15 0.04 40,00 0.50 1.13 0.04 40.00
32 0.16 0.28 0.14 1.60 3.84 6.88 1.88 21.60
36} 27 Ak 0.29 0.84 0.09 0.43 5.32 15.42 3.27 15.72
1 H #% 0.22 0.47 0.00 0.00 8.06 17.52 0.00 0.00
45 0.44 0.62 0.05 10.00 5.32 7.57 0.12 24.00

00 47l 2w A% 0.13 0.20 0.20 1.06 2.72 4,37 1.26 6.70
51 0.19 0.23 0.03 0.26 2.05 2.49 0.40 3.50
56 B % 0.25 2.38 0.00 0.00 4,39 41.80 0.04 40.00

00 46 2nA%|  o0.15 0.60 0.03 1.15 2.230 9.20 0.36 13.84
48 EH % 0.29 0.56 0.00 5.24 10.15 0.00

60| 43 0.23 0.68 0.02 2.50 3.80 11.37 0.15 18.75
59} 2AR®| 0.18 0.02 0.43 3.61 2.25 0.23 5.00
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27 X 5w GFR AT 2ot 7 e 23 PR
BRIEHRARE 72D, ThbHEECL 2 7afHEE
HHEDD LN TED, CDLE RHERE (BYY
GFR ks XOFIRZIF L 8% GFR » X OFIRGFED
ERLh 1/2) 8B X OFEHEB OB b AR plot
T35k, GFR k7wt 3 FRIREDRE L DML IR

DIETT %2 E23b b,

2) REEEER (V/Csts)

SREC B 5 BLKE 7 = 2 3 VH5R] REEER
(excretion fraction) 1%0.26~2.77% (F191.06%),
el NS 6.37~12.04 % (F199.45%) @
WRERDI. TibbiiAROREL GFR ©3F
1% T ¥R, 7er4w3: K 10mg bt GFR
EEN0SDORIRPES WicZ Licin s (Table 15),

IR E AR IR A 0 REERIT 1 U T
THIBHE LT E A EEECS L, BHEMOREE
HERIT10~30H BET20~30% 5 Th D IEFZEE X v ]
DCKRCH - To. 0B HLB A cREN Y
ST  RPROBERIT T CH - 7z (Table
16, Fig. 6).

1(’5;—5 oy 20 30 a0 50 soHER
T ; .
| |
o ° J i
201 %
o FERAZEM
x BEEf)
30 x x
xo 70K
Jl&%ﬁﬂ
X6 703K
D5tk
0
K o
50 X
X
Fig. 6. R (V/Csts) : BAEMRER

7 » 3 VSRR E IR e sl
I, FBHZEACIX10, 20, 30HERC R\ TEHERH
RoBsntkc, b bR A CIRIEERMN 5 ~
% THHEHL, HAEMTI10~30FFT40% M =
BELALNCHEE O RPFERIFHEF O T X
DK TCH-Te. OHBFLBEOAEMCIE7rE 3 VF]
REBREDEPDTNE L REHEEEOEHIITRE TS -

V/Cs*s é‘ 10

(%) S S

60 DB

|

°

K] ~
© <
T T
o0 [
0
Oe—————o0 | o
R N <
oe——————o0|
X x| Q
Ow——0] N
X <
oe— 0|y

X | <=

X
PE—
P

o SEEIE

x

%

—o

(
30- J
1
|
{

Fig. 7. RPHE=R (V/Csrs) : BARMER 2 7 A%

\;
0
P

%

7o (Fig. 6). PAZEME 2 » A%l BukesgEEAZEM
DREMRIEFEEL S 1 BUTCHBEL ZALED
Y, BAZRGICIR0.5~3.7% CHE & aic JEERZE
XOVRTH22, BBREROEECBNTULLNT
NCH -7 (Fig. 7).

7w 3 NFIRGEIEIEAZEAIC 5 ~12%TH BT
AL, FAEACRILI~2% Tho7a, 7R3 FiRE
Trh Mo REEEET 6 FFEER X X
T, BAZEM & JEEAZEM L O FHHEOEE N - I &
EE%& 75w 7z,

FE

1) EBoR W TiiFD GFR L7 e+ 3 YFIR
B L ORI IEO MBS b,

2) PHEEEIRERE CIaBiKe o s AITREAEE
IVRHERAEL, vrwl FEFC Y b mEDE
MEBICEEE Lo T,

3) FAZEfiik 2 » B IRk 7 v 2 3 FiES
Rtk & HICHAR X 0 RS AERERIZ S
TikTeho o, ¥fevmrt i PRSI X vEEMEIE
BAZEMl & DEBITFE I It - 7.

% £

A, HAEHEEBE 7 V75 v A

PAzErh L EAEMRER & CIIEBECEED BB T
LIXEHCHEZI R, ERCLFEDLRL L AT
HoHY, FFEMRBOBEOCHR Y EANCENICE
BT L HEL LT )7 5 v ABERRLEECEN
EAEHEL TS,

MAEmRE% D RPF, GFR #{g8L L ADE
Brasnk, 7T~10BHAEF TR EhEIDI6%,
16% (Kerr, 1954)%, B dxRED207%, 22%
GEAK, 1962, 30%, 34% CEHE, 1957), 38
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BTN ERRBRED 14%, 24% (B3, 1957)™,
20%, 29.4% GEK, 1962)°”, 6 @#E#< RPF 3%
il ¥ziE1/4 (Idbohrn, 1956)29, 7 @R X1 1ERE
TE 7 V7 v AER O (K, 1962)% /o & 235
%,

EEOERCIIAEMIRER D Cran, Csts ZIER
ERPT B TR EE, I0EBIC ST %
nTh4.0% (9.2~0.7%), 2.4% (6.8~0.3%) &
EWHRE TR &L, 408 UBC I & RERECREE
D7z Cran, Csts OBEIETREEFNHE LILL B,
UL LSO Clasb T kbR ET5 3 0N
Bz,

STHAEB CRLBEROE F 5 JixzoEERCH
2. FAEEGR—EIRE OB %Y RPF (£7213 RBF),
GFR %35 L L CRicd Dt 7 ~10HHOBKRE
4B TR EhABEFD30%, 34% (BEH, 1957)™,
maximum recovery ZVREREE 4 ~57HCRHH IR
B D66%, 68% (Kerr, 1954)3%; 10~12HEES #
A BT B 022~83%, 20~61% (Katul, 1968)30;
18HEE3 H A #53%, 43% (Katul, 1968); 21 B EE®
maximum recovery MRS 4 ~STHICEDHLRIF
NEIHADI2%, 29% (Kerr, 1954)¥, 4 ~ 7 @t
4~14%, 6~33% (EFH, 1957)™, 8§~ 9:EH6S
%, 53% (K, 1962)% ; 28 B ¥ 30 AT O
11%, 22% (Kerr, 1856)%, 3 » B #48%, 45%ici
BERT—0F, REHZESRHL 55 (Katul,
1968)% RBF DL hicd OTBEBETL ~ 384
SRREE D329 D [BE & B 7o 3 % (Vaughan,
1970)™. 35EBECIE 2 B RPF, GFR p3+hBiuet
FBIED30~40% TH - 7DDy, 2~ 8 BREx 8- 7o
LIAEELLI~0BCEKE T ERL Lzl DR
EHLH B, SORFELISIT MR EIEE Y Wb
(Widen, 1957)™ 2 U C\ 2 3RENRH B —F, 60AH
T4 76 1 AHNBE© RBF 021, 4% BEN T
bhickT34045%5 (Vaughan, 19700, 118
TILERBEABTE 27 V7 7 v AMEIL 0 TH DD,

FAEERABEOEIT D L DERRCIT 4 H~200
AHEECHE DK 2 CH LA, 50~60880D% D%
Kerr (1954)% i1 4 ~57 Hfdlix maximum recovery
BREDL I E RN B,

EE IR MRS B RS 7 V7 5 v Al (Craxn,
Csts) B A4tcnt, HEBOIPEBCRT LI e
EZI0B R s\ Tt FhEh 54% (68~38%), 56
% (82.2~33.1%), LMEWRRIETL 40HBZ W C
$12.2% (27~0.8%), 14.9% (30.2~0.7%) T
D, BRTEOLRDE 2 V7T 7 v AMEHEREED L
S50 BWTOLZAL T,

HANDBEIREFHE DR E BN TE LIRS A
HHITD L, HAEBREROEIEADZICHAT
EECHHZ LTHD. &I FEFR IO HFERR
BEROZEmFE% electromagnetic flow probe F7z
1* radioisotope renogram T X hHEIEL W&
34,712,787 Vaughan (1970, 1971)778,79) 1= » 4%
BEREH#R15~305 Il D& RBF 0 L7 OH
ET LTk EEC s, ZD X S IRRERD
27 RBF oFTEiiH% s A TR bR, B
EHD RBF L3 ETTERETLHS LT
5. May (1970040 1PAsEfRRRTE 240 5% CRAERATIC
RPF 2B LR, 4 Gl 3 flis s\ T PRgEdiT
WU CEW RPF OB TR DT-5. Flefing
B Tk L O ERIC I\ TR IR E S O K
& EFu0 DESHERR 2 » A% LETEHDT
BRI bz T3, ShbOREILHETTH
AP LB EROBRIC L 22 VT 5 v AEIE
BRERD X TREERIICEE S hick 2 s
NTE L, RERPIROCES UCRELZEL T
BLENRSTTHEDEELLND.

PREREROE 7 V) 7 5 v AESEADEECH
NRCUEECTH - 7@k, IS, HEEREoH
RIASLTL 3 —B T Ll 2 3EH R lEC

H5. Tihbb, 1) BEOETIXEASMICIET T
BN THh S, 2) FEMERT X v EEE EE CH

b, POREIEHTH LT L LORERITAE .
D B2V T I AMERERREEL D (RARIAD
Nie{7e%) EGADHBUIBERRER T4, B
SRR 2 » ARCO0RFFCH B, 408, S50BBELIE
ThHRBEEEDFRHT 5L OhH - .

B. MM ERELRD K7 v 2 3 FFIRE
R

REILSBEBORTIC X » TBHC BRI D
EfHzh, BRoBECLREDSELBEREORT
LML TLULIEOHBENRS D LIIMETER, L
LRENEEEDHEDO L DL DI LWL TH
5. BEBE, KBEDH BRI LAZRYE
LERICIEZR, BRYETLIOTHD Lt
HTHBY, BEE (1928)% (XFHDO REH%E 6 ~12
HPZE Mtk 2 B EAO REI SR X v %L, B
FH THERB L DTG, BEOPAEHDOE
BCix10R, 2088 & & BRERES, Bk2 4
BOThOBECLHAEMOREINEAORE LIZE
FETCH D25, 0EBUSECLD LR REITR
YU, REBRBZLIEL eV dieitiigio &
& FAEMBRERCLORTE, MR2 »FH 0T
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B,

REDERE b THRH e BRE DRI L Lk
D2V LR ERRRIEBY TH DA, BHILE
ZVT 5V AEDEMCT vt I FEBELCRED
TEBELE 7 V7 7 v AEEHELR

PEMREROFIRGRITIOABTE 7V TI v A
Bl 513 EEE RN T TIEE YR L, B
ZOMEIZIET THEMCET L 2. S e Uik
2 A ABOFTI0ON, 20HC R TRl X b &
LAFIRSFIKRE D, S0RFUBCET DTHH
Xoihbioode. BEE (1928) OFRBRXMTOLER
RYEEARFIRIC X 2 BAZE MR 2 HIRO BT, BAE
fIDREH 6 ~12BFAEA Tl L &<, 20HHE
EHOHIZER CRMID0ZU T Lind LOXRTEY,
ZEORBREL I AL TV THEKE N, FER
BB IERIGECREETO 7 = £ 3 FIZ X AFIRE)
REEHRFcET, FRDREMF O BB €725
ERRERCIOB R, PAEMER2 » AR CO0RAFTH
-7z,

42 RETCRERGREEER & REIBIT 5K
FRINEE DEC X > CHbbEBEH, GFR, mig
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