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CLINICAL STUDY ON 65 CASES OF ACUTE RENAL INSUFFICIENCY :
EXPERIENCES OF RECENT 8 YEARS

Juichi Kawamura, Masataka TsucHiva, Tatsushiro Oxkasg,
Akiyo YamasHiTa, Yoshimaru Mivake, Hidemaro Urvama
and Kenji SAwWANISHI

From the Depariment of Urology, Faculty of Medicine, Kyoto University
(Chairman : T. Kato, M. D.)

Clinical study was made on 65 cases of acute renal insufficiency experienced at the Depart-
ment of Urology, Kyoto University from 1962 to 1969.

1) Causes and clinical manifestations of acute renal insuffictency were varied, but they
were classified into the prerenal origin (32 cases), the renal origin (23 cases) and postrenal origin
(10 cases).

2) Main treatment for these cases was dialysis. Forty-four (67.7 %) received hemodialysis
with either Kolff’s twin coil artificial kidney or Kiil two layers dialyzer. Twenty (30.8 %)
were treated by peritoneal dialysis.

3) As to prognosis, over-all mortality was 44.6 % (29/65). Although the mortality rate
was quite high (60 %) for the first few years, it has decreased to 40 % for the recent two years
probably because of adoption of the early and preventive hemodialysis which has been techno-
logically improving. Mortality rate of each causative origin was as follows: prerenal 53.1 %
(17/32), renal 39.1% (9/23) and postrenal 30 % (3/10). Prognosis of the group of prerenal
origin was therefore poor, in which mortality rate of hepatorenal syndrome was 100 %, post-
operative 50 % and posttraumatic 40 95. Adult age groups, 31 to 60 years, showed relatively
high mortality.

4) Complications observed were cardiovascular disorder, pulmonary edema, and hemorrhage.
This order is that of frequency as well as that of cause of death.

5) Pathophysiological aspect of the development of acute renal insufficiency was discussed
with emphasis on intrarenal circulation at the time of acute renal failure. Mechanism of oliguria

and anuria was also discussed from both of glomerular and tubular function.
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SHBTREL WS ORKEDCIEANEK & &
o TKBER S ok ED IS, SHLE
OPEMEEEE D BEME, Thobh 8k REOE
D, REFEOE LR FEHET5b0T
BB, BEBRERECABNHDOERNTE
Y, tOEKRERLLEETHS. Larl, &
HEBEARER O L ODRK[ADHEA TR L, o
TRRVRER BRI AT v ADPHEIC & bio> TE
CHBOEER, BEMNEZEZVWIOTHS,

RSB REOEA 1 S 5 L 20RA
EOELDHDBLBOHFBI LI WS ETHR
V., PAERRE, AROZE SBEEWEC S
BINKT Lo TWD & FEMEL WA
e oBET, WL SKD - EHEOELR:
COREDH BT, SR IREOET
GBI T RSB I w5 05D, Ei,
Lo HEEL Ch Rk BEBOFESEL &t
TR 5,

BERRENDIBRE0E L RTHEELRL T
FREBTDHTEBEL, Lol ->TL
¥E5 &, XOBERCRAROENBELHAT,
Z DFsARRI 2 Tk retrospective g
LissbExbis, BREILE, B ET
‘““medical emergency” BT 2D TH 5.
Fh, PRGN OEL L, FHicEE
L7cd DT, HRCREFDSPBEBIECET

" r £

BFEINBED 2,
Bx#ETrcencEs,
AEBRET WS ED Vv, —RREELL
T, TOREEBEFRECELAFELR5L &
BEWD, HLYHEFEEERMEL ¢, RBIE
ERE R THEMCENFTROBERZ L1 - T,
AEROFBEORMERLTLSFTL TR
WZEbHo T, ol AFEMHL B e E
BLS20E>08, *OBEOEGLIT S
DOHI BT, BEALEEROTEENS S 2
EO5hD0RYEBLRTHD.

ZDXSERADPACE o TIHEEE DR
wrfifcE s 8, RILBEREL V- THE
HEREE B, 2B TRER “reversible
uremia’” L LT A 2D T, &£0b
I, T, HREEL L COBVREOES L
TR D, TORBRESFELIRELTE
.,

CDXSRARBALOLOMELALSEL
oo, 19624E0: B 19694 & ¢ 8 ERIC R X
N BEBETL265ERIC 0, BRI LS
L CHhi,

b HRETFUIH L

2. B K #l

SEBT OB ZORE A Thh, BR
iR E 400 ml/day DUF, WEK 7 v 7522 - 2
V75w A dml/day LFDd DL LI, £ORE
B0 5 2B EEMEEL, RALPORW LT
BEYBITHEOEEL ZE LTI, 3bAHA,
non-oliguric acute renal failure % ffE3 525, i
NDEERR L I6SEFNL ZO XS4, R BB
BRI L D IBAShCERLLOTH Y, BRLh
CIXREOEFEWEL (0~300ml/day) &, Mgk
12 Rk, BUN o LR (50~245 mg/100 ml), ffi
Brv7s=2vo LR (3.3~15.1mg/100 ml), i
Na o{ETF (118~138 mEq/L), mEKD LR (5.2~
7.8 mEq/L) /& acute uremia ORERB LSS L
TR L CWie, HEEk v Z7F=v - 7075V AR
BEAEREN0ICEL, WERES LR IR
EEBGESR Y, SRR ST Tndss o
0~7.8 ml/min, €] 10 ml/min L F&#E 2 bk,
Table 1-a, -b, ~c I Z B X5 &7 765iEGI %
Fre. ERARRERINC IR DTHRD LKA LS
FERCRELCRY, BRERISECLHHDOT, &



Table 1-a Prerenal origins. 32 cases

(o r]
pusiy
oy

No.| Name |Age|Sex Primary disease Treatment Outcome
1| T.N. |26 ¢ 81:91.(1)11‘312;35(%2;1;);?1165 Kolff (1) died
2| M.I.|34] % gggggcctg}g;f Kolff (3) died
3 T.M. | 28| ¢ | Incompatible blood transfusion Kolff (1) died
4| H.K. |43 5 | Gpojecysiiits Kolff (1) died

.~ | Pulmonary tuberculosis Peritoneal dialysis
51 S.K. 1298 Lobectomy Kolff (1) cured
6| J.S. |41 & | Ileus Kiil (2) died
7| K.K. |68 o | fooncadnoma Kolff (2) died
Aut . .
8| s.T. |52 ¢ | {ulomobile accidents Kolff (2) cured
91 Z.K. |49 ] ¢ ” Kolff (1) died
10| 1.Y. 152 & | Acute abdomen; acute cholecystitis & cholangitis Peritoneal dialysis| cured

N ILT. |48 | 8 | Gasic weer Kolft (3) cured
12| H.Y. | 72| & | Acute abdomen ; acute appendicitis Peritoneal dialysis | cured
13| K.O. | 19| @ | Intravascular hemolysis Kolff (3) cured
4 K. K. |38 E?:g?;ofg?:clﬁ%fsldﬁg;;itis Peritoneal dialysis| died
15 O.K. | 28] @ ” Kiil (1) died
16 E.M. | 31 | € | Postabortum ; artificial abortion Kiil (2) cured
17| AH. |20 8 833%;&3}3? Kolf (1) died
18| K.Y. | 06| 5 | popatorendl Syndome e Peritoneal dialysis | died

Hepatorenal syndrome Kiil (2) .

191 S.K. |58 ¢ Cholecystectomy, jaundice Peritoneal dialysis died

20 K. | 43| & | lleus Kiil (2) cured

20| RUH. | 45| 5 | Gholomntaon mones Kiil (3) cured

22| UK. 60| 5 | Gasiric weer Kolff (2) cured
23| H.N. | 38 | 2 | Pheochromocytoma ; Venography Kiil (1) died
Automobile accidents Peritoneal dialysis| ;.

241 S.K. |36 3 | Apdominal trauma Kiil (1) died

25| S.M. | 25| & | Cerebral tumor Peritoneal dialysis| died

26 | K. T. | 31| & | Acute abdomen; acute pancreatitis Peritoneal dialysis | cured

27| T.0. | 42| s | Subarachnoideal hemorrhage %eﬁrlitc(n;;:al dialysis | 5504

Hepatorenal syndrome .
28| T.H. | 49| 3 | Cholecystectomy, jaundice Kolff (3) died
29| Y.K. |58 | 5 | 4utomobile accidents Kiil (3) cured
30| 0.S. |19 ¢ | Postabortum ; artificial abortion Peritoneal dialysis | cured
31| U.H. | 75| ¢ | lleus Gastric lavage cured
Automobile accidents "
321 T.M. |25 8 ‘Abdominal trauma Kiil (5) cured
Kolff : Kolff’s twin coil artificial kidney
Kiil: Kiit 2 layers dialyzer
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Table 1-b Renal origins. 23 cases
No.| Name |Age Sex Primary diseasé Treatment QOutcome
1| T.T. | 19| ¢ | Acute potassium bromate intoxication Kolff (1) died
2| T.M. | 29| ¢ | Postpartum ; pregnant intoxication Kolff (1) died
31 A.K. 9 | ¢ | Acute nephritis Kolff (3) cured
4| M.T. | 28| & | Acute mercury bichloride intoxication Kolff (1) cured
5| T.I.]18]| & ” Kolff (2) cured
6| M.T. | 20| ¢ | Acute bromide intoxication Koiff (1) died
7| K.O. 23] % ” Kolff (1) cured
8| I.0. 159 & | Bilateral renal stones Kolff (2) died
. Kolff .
9| M.K. | 18| ¢ | Renal atheroembolism ; translumbar aortography Pgritoggl dialysis died
10 | H.M. | 61 | & | Renal embolism ; aortic valvular disease Not treated died
Subtotal gastrectomy
11| T.Y. | 43 ] 8 | postoperative fluid infusion (Superminplus) Kolff (3) cured
12| T.M. |57 | & ” Kolff (2) cured
13| N.N. |40 & ” Kolff (3) cured
Bilateral cortical necrosis .
141 J.8. 38| 8 | Digbetes mellitus Kolff (2) died
15 | T.0O. | 28 | & | Chronic glomerulonephritis Peritoneal dialysis | cured
16| M.Y. |16 & ” ” cured
17 B.K. |'18| & ” 7 cured
18| K.N. | 29| ¢ | Acute mercury bichloride intoxication Kolff (2) cured
s Peritoneal dialysis | %
19 Z.H. |3 | 2 ” Kolff (3) died
20| D.K. |41 & 4 Kolff (2) cured
. : ot Kolff (2)
21| S.M. | 29| ¢ | Acute potassium bromate intoxication Peritoneal dialysis cured
22 | M.S. | 43| 5 ” Peritoneal dialysis | died
231 M.H. | 34 | @ | Acute mercury bichloride intoxication Kiil (4 cured
Kolff : Kolff’s twin coil artificial kidney
Kiil: Kiil 2 layers dialyzer
( ) : Ferequency of hemodialysis
Table 1-c Postrenal origins. 10 cases
No.| Name |Age Sex Primary disease Treatment Outcome
11 K.O. |58 | 2 | Uterus carcinoma Nephrostomy cured
2 M.N. | 61| 8 | Prostatic carcinoma Ureterocutaneostomy | cured
3| H.K. | 45| & | Bladder carcinoma ” died
. . Kolff,
4| Y.Y. |38 | & | Solitary kidney, ureteral stone Ureterolithotormy cured
5| I.N. | 48| & | Bilateral ureteral stones gggteral catheteriza- cured
r. contracted kidney Peritoneal dialysis
61 U.M. |42 ¢ | 1" yreteral stone Ureterolithotomy cured
7| H.Y. |51 | ¢ | Bladder carcinoma Ureterocutaneostomy | cured
81 T.Y. | 68| & | Prostatic carcinoma ” died
. Peritoneal dialysis
9| K.H. | 52| & | Bladder carcinoma Ureterocutaneostomy died
. . Peritoneal dialysis
10| S.K. | 75| & | Prostatic carcinoma Ureterocutaneostormy cured

Kolff : Kolff’s twin coil artificial kidney
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I CERT, F&LUCREFERG, WAAOR
FERIRL T, BaifEgsk (prerenal origing, Table
1-a), B:BE (renal origins, Table 1-b), B
g3k (postrenal origins, Table 1-¢) @ 3 BT KFIL
foiv,

ChBOEMTEBINCE LD D &, BikdaRD
% DILE5GIF3261 (49.2%) TH3 (Table2), =0
AL BT HRB O b 01260 (37.5%), IHEHED S
D56 (15.6%), Vbbb FEEEHCET LD
561 (15.6%), =MEIEE3IH (9.4%), ERRIADE
fE2 61 (6.3%), Fof, HEMEE (MEEZE),
HEE (MEXEEH®), 7= THm, mERNEMmL
Ty 2D A 1Rl & Te> T B,

Table 2 Prerenal origins.

Potoperative Origing «eeeeeeeereramcmianiiiinn. 12
Gastrectomy ....................................... 4
Cholecystectomy ................................. 3
TIEUS - eerverrevrernenermommioineennerinerisecnssnnnse 3
Hemicolectomy - eereerrsmereeeinieiniiiinin 1
Lobectomy - - reerereemmeii 1

Posttraumatic origins: «--eosreeereermmraminnin, 5

Hepatorenal syndrome -« .- oeeeeeeeeeemeiniinnn, 5
Acute infectious hepatitis---«--evereennees 3
CholeCySteCtOmLy «+ecvveeeermrnererrimmiininnnins 2

Acute aDdOIEN «crrrererrrrnineisaiiriiimiiissaces 3
Cholecystitis, cholangitis «c:voorevreeeecrinns 1
Acute pancreatitis 1
Acute appendicitis 1

Postpartum origin «-reeeeeereniiinn, 2
(Artificial abortion)

Miscellaneous Origing: -« etrerrererinierninininnns 5
Pheochromocytoma ; venography ---.----- 1
Cerebral tumor ; VPG ceeveererrrrmieieenenins 1
Subarachnoideal bleeding-----«- «tereereiere 1
Intravascular hemolysis (unknown)::... 1
Incompatible blood transfusion «.-eee-eeeee 1

Bk ED & OIX65BIF2361 (35.4%) TH B (Ta-
ble 3). ZoNEFTAMEYTEIN (47.8%), &
HARBREE L0 28ELIH 13.0%), TAF=v
By — & higEEe Lo E Bbhsdo 34§ 13.0
%), FoiEH, BERE, RENKEBREZEOBRH
WRImAREE, WEEAATE, SMAREEE, ERPE
EEEOHEEOSMFEEE, BREEECALLL
FeEHEEEEOR 1Al Tns T 5.

BHMEEED S O 1060 (15.4%) CHD (Table
., REEOCIHREAEIG 30%), THRER

B x £

Table 3 Renal origins.

Acute drug intoxication «-reeeeeeeeiieieiiiii.. 11
Mercury bichloride:-«-scceeeerereerreareeneenes 6
Potassium bromate 3
Bromide - eerererecerrecsatacranericcrainerenaeias 2

Postoperative fluid infusion.--------vreevmereeenene 3
(Superminplus)

Chronic glomerulonephritis - - x«eeeeeeranreeeeeees 3
(Acute exacerbation)

MiSCellaneous Origing: - --»+s+rererreereeremmereaunn 6
Acute nephritis ................................. 1
Postpartum origins .............................. 1

(acute cortical necrosis)
Renal embolism ; aortic valvular

AiSEASE cerrrererenmarciiiiiaeaiiiiiorssiiennes 1
Renal atheroembolism ; translumbar

agrtogram .................................... 1
Bilateral cortical necrosis; diabetes

TNELIITUS covrvvrenrrerrerrrerasereencensananens 1
Bilateral renal Stones: - ereseererrresrrarianannas 1

Table 4 Postrenal origins.

UTOLILNIASIS «evrererrenenrrnrmornmeioraenrnecnrainannaes 3
Acute obstruction of ureter due to
invasion and/or infiltration of
malignant neoplasms ........................... 7
Bladder carcinoma -re-reeeceeeseossoreereecnnens 3
ProstatiC CATCINOINA  -recsrverrossetsesenenines 3
VUterus CATCINOMIA - -vrerrrerrereseriaseroiiranes 1

OEMBEC X2 EE - 2 - BT 61 (70%) Lic
PRARY %

N HIEFIDEAL 9 ~T5F (F15939.9F) THE4L
LAk Fig. 1 K32k, 20~0BRE-27%%
o folU 2R, 21~50F DFHERB R K D60% %
HDTCHD20REEI N, 10FUT14, 7070 ES
B NREAF I, BRI A TERD LB
TR .83T, IELEOES SRl Y
<25, ABEFIRERRIHER LD, 21~60F D
BEBICIEL FHLTW5. B0 0Tl Fis
32.07, AL X 5II~60F ECRIES AL T3
2, BRI R TRt EERB L ES SR - T
5. ThilattEysE, 3T L BEBAOEL
FEPIRFEFEBCE N LR LT 5,

B CII 53,8 L 40~T0F CIo AR L, B2
FBIZHERTHEBHLEFEBN L ELS5MIB B ET
ChbH., THhIIBREERY - TRENEA R
FERBEC IS ZEXE2 0w &by 570305,

PFNCBEL Tk, 53 : &w=41: 24, BEIHECITE :
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Fig. 1 Age distribution of 65 patients with acute renal insufficiency.
=5 :3, BECIE:&=14: 9, FRiEcEH
tfe=7: 3 LU CRTOR TR 5 2 (58 M FEHRy heparin RERT %72,
oo T 5,
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SUBRLOBBELYELR L E, FOREFERY®
ZCHAPEEFHTELLOTHY, ZLREFHEC
RETHLDRFSTHE. L, REDOTENME

FiEREORME L 42 crush injury 12 X 244
BEREOREBEEIEINTELDEEL bR, ThP
AT R BT T R E B RD 2 0%
L,

SUEBTREOEEE L LRI, R, BR
HE ATERIC X 2 B EEERE S 2/ T
REEROUECBD 2B IRE L, 2R, ERES
I UFIRMDOBIE AT v A, BRAT Vv ARHERFTS
BREFHEE LT o5, BEREORIELF DY)
RO TIHELOWEORH b, KB EEHR
MR ETH D E, — BV TEKIMAE (6 mEq
/LB, & Na mjiE (120 mEq/L LJF), BUN
150 mg/100 ml Dl komeERmE, R#E7Y F—v
A, Zoff, ERERBERIGRCESC, EEE
PR MEEE A BT © T CREBREROIEET
BB T EBRICEDOTH 5.

R IOBENE T, BOEOK QIEH Wi
LEETH L5, WEHFHE, EEAEOEH I
EELLTRIRARNZENRD S,

M HHT L RBE O YB L EE AN 352 7n > TE
K ABHH, dialysis disequilibrium "syndrome!?~15.
OREEY ZHTENDHY, 1EENREERD 8IS

AHLOHMIILIEUIRHREhD LA THY, BT
regional heparinization BT 5 XETH 5.

BRENBREOBEEE U CHRER - &R EFIRE &
CRD2, (i) KGHE (& 2 E§iH OK35E
JeB 4400 ml/day), (ii) protein free, high carbo-
hydrate diet, WES Fo. 4 v Vv ER, (D
Na, K o#IfE, BKMIIECHL T 44 v a3BmgihE
A, (v) BRR{brr2rBE5C X5 AREESD
BEEF o ERBT BT 51820,

BERGICIE, MugEsTc Kolff &y Kill o 28
O ATERAMEA L. OB 1 DIci319684
7 AR, ATEMEohR{bicy, B REER

FEERH/BCLT, Fhx AL i Kolff twin
coil kidney 2% Kiil 2 layers dialyzer ~4TEHIC
T Bx i, ZMERLEMACHL T 1968 4F
7 BLAEE Kiil dialyzer 2B LCff- oz & 235
<, FRUETL Kolff Bl 2 A FHL Ttk wiE
Baps., Fh, Kolff #l, KilHriw, *h
FhEF, @EFind v, Kolff #wiz 55 BUN, 7
vrF =i Eo dialysance pb b REERONRE
RAUERE R CEL 8, dialysis disequilibrium synd-
rome OFETHEELE . Kiill BiiEZigEs
BB DI B E < 2D 45 mild dialy-
sis BN CEB. FOME A DEFDOERIE L -k
BIhHRETHAHH.

MEEFERT2 AV Yo ¥ MROWTIE, T
T2, HEOFENATHERLES VI
ERIBEE. external shunt %23 =23, Shaldon [
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Table 5 Treatment.

Prerenal origins

Hemodialysis 25(78.1%%)
A0 3 T 14
K1l coevvnrnreenraiiiencisinuionncivennannannes 11
Peritoneal dialysis 11(34.4%)
(associated with Kiil -ececeevveneeinens 3)
( ” Kolff-cierserseaainainn D
" Gastric lavage 1
Renal ofigins
Hemodialysis 18(78.3%)
KOUf cveererrnrieiiiiienriiiiiiiiiiniiieiennns 17
Kiil crerereerirrioreirercerrinereeiiencanrenenens 1
Peritoneal dialysis 7(30.4%)
(associated with Kolffe.eoereiriereene. 3)
Not treated 1
Post renal origins
Only urinary Giversion:.s--cieeveiemeieanenas 3

Peritoneal dialysis, urinary diversion.. 4
Peritoneal dialysis, ureterolithotomy --- 1
Hemodialysis, ureterolithotomy -+----:----- 1
Not treated (Ureteral catheterization) .- 1

Table 6-a Dialyzing fluid (Kolff’s twin
coil kidney).

Na 133, 0 mEq/L 133.0 mOsm/L
K 4.0 4.0

Ca 5.0 2.5

Mg 1.5 0.75

Cl 107.5 107.5

HCO,~ 36.0 36.0

Total 237.0 283.75

Glucose 500g  311.25 mOsm/L
750g 325.0
1000g 338.75

Table 6-b Dialyzing fluid (Kiil 2 layers

dialyzer).

Na 132,0 mEq/L 132,0 mOsm/L
K 1.5 0.75

Ca 2.5 1.25

Mg 1.5 0.75

Cl 105.0 105.0

Acetate 33.0 33.0

Glucose 200 mg% 11,0

Total 274.0 285.0

E - 615

= =

o2

Table 7 PERI-SOLITA ¢Shimizu”.

Na 140.0 mEq/L 140.0 mOsm/L
Ca 4,5 2.25
Mg 1.5 0.75
Cl 101.0 101.00
Lactate 45.0 45,00
Glucose 13g) 72.22
Total 292.0 361,22

B 5] 6550k 4471 (67.7%) @ M ENZ, 2061
(30.8%) W IEHLH#T# 35 & 7n - 7o, Table 5 12I3&
BER O BENCFORBERHT AL, EBREK
L LTiimiEENTic it Table 6-a,-b o 2 & &, JBIE
#cix Table 7 o Z L SO OREHAL, £
BERIGU T glucose MU CBRBEXHELILD,
KCl, Aspara K #{F- T K* 0% iidr- 7.
prerenal origins @ 3%, EHEMEBCIHERTIL
FE LT MEENY, FFRERRC XU Gk ERE
i, MEBHHHCEHEELHALL. ERNEIHE
ik 1 P JEE AR, o 240 (renal origins &
1S KB TR 2 e o, SUHEIERED
IPICH U EEER Y B 2 /no fo. T OMDFES]
X ARETZ RS i Iz,
renal origins © 5%, BHARGKE KO ZHER
IR EEERY, 2EEpPECH L T3EL LU
WENTE I o\, 2 ONCEEER Y, 1 ICimi
B EEEROMEREER SR, TAF =Y
~ AR L 5 % DR L T, 3FIEd BEBRET
Bo TleDIMEB R LI Z - 7o, FOMOEFNTK
LCHmEBENE R s 2.
postrenal origins @ 5%, REFBLOIT IS 160
L DT ¥ = T » 7o ureteral catheterization £
2, ERONMNEEOBEE A TCHR P2 bhviz, o
2 MO REREAT X HEHECIL 1 FlicmEEz Mz, 1
BICIEIEE T A B 5 AL b ds & 7 » T ureterclithoto-
my %I 7c- 7. malignant tumor = X % REES
EEFAD 5B, 4FIKERNTRb SO RIEERY
B C, BMKME, K Na MEXBEL TREE
fakoinste. o3P EEOHERMELE
LT ias, BRERE - kicd, BAMCER
BEAMi ARSIt .
7r %3, prerenal origins @ 5%, HEHKEEYBI /-
TIEFITC, B4ET, BEFRBCENEI FTE, M
Wil w 5.8 E RS, Foffils o i
R D7D, BEEERL B T2T, Pt/ BER
PRI DTHA.
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Table 8§ Complication (65 case)
_Prerenal (32) Renal (23) Postrenal (10)

Infection

Urinary tract 15(23.1%) 4(12.5%) 3(13.0%) 8(80%)
Respiratory tract 26(40.0%) 13(40.6%) 10(48.5%) 3(30%)
Generalized 20(30.9%) 11(34.4%) 5(21.7%) 4(40%)
Diverse 13(20.0%) 6(18.8%) . 5(21.7%) 2(20%)
Cardiovascular disease 44(67.7%) 22(68.8%) 15(65.2%) 7(70%)
Pulmonary congestion & edema 36(55.4%) 18(56.3%) 14(60.9%) 4(40%)
Hemorrhage 28(43.1%) 10(31.3%) 13(56.5%) 5(50%)
Central nervous system 20(30.8%) 11(34,4%) 9(39.1%) o( 0%

renal origins DEMBD 14T HIEER AL B 7
bA L LR OERY I UIGERAT, #c X
9 r-renal embolism, l-pyelonephritic contracted
kidney D2 ATz,

VTR L A, MEEN & RIRER TREEINDE
WHEOR R L b, SETFREOEBIGEORT
BFRLI>T-DIXEETHY, HLThRBITEL
FCERLZELI B LD T, 4%, late or
conventional dialysis s8>, early, preventive dia-
lysis & LCOBMRBEOBEMEIMFIND, JE
B X - CTIEENT & ERER A ES AT, £h
LORATY 5 ELFATIZ L L TIDHR IV
BHRBLRAL O LIRS,

4. & B £

BHBRLZ0LONEADEBEOEHEL LTH
Bl oo, REERCTEHESTLREVWALAD
EHERBEALNEDTC, TOEMEL WS DED 2
BHLOH, BREICELS ORI A S hi-&HHE
wHF Lz (Table 8),

6B EAEE L TARD E, Fhind O LmER
OEBHET, 4861 (67.7%) i bBR, DWTllis -
13661 (55.4%), i (REBEEHOEEEED T
2841 (43.1%), EXRERES, Wigc266] (40.0%), 4
FEIIC R OERER, B, FoRRE2E9HC) 20
# (30.8%) DIMEE - TW5b., ZHBITKETHRN
DHEROHECHHBL NS,

ESHBRLEDERC 4% &, prerenal origins ¢
X, BETLCHERTEH0M85WP L, D, OEFR
S 0HE68.8%, M5 - 156.3% &0, i, mM&RDOE
PHENRSNOIIMURTH S 5. DWW Tllikr T L
PR SRR YR AE40.6%, R3E, MEREPIRRYLAESL. 4%, F
WEERO B4 OER, ThiclX, OB RHBE
Koo L b BIRT 525 HFBERERD hepatic

coma FEDIERTH.AY LENMCLCHE LT
7z

renal origins G, OMEREHHESS.2%, K5
- [160.9%, Wi, Z & icEYyhECOREREMmAR
Fx HRT56.5% EBOBEETELbh W5, 2HHE
B ELT L0 BRI ER O &8 DR
s T BT EHRE,

postrenal origins “CILRKERYWES0, L ME
SREBHET0Y, HIMmEAS0% DOIE T, REDEE D
RERELARET X 5 TH S, LDMEROAHED
BN DITESBRAEE~EFEBAB > TET BT
Lind, HMEROS OIS K F v IERD &
BHEL L TELRAZ ERZRL DL DLEEZLR
X5,

5. %

Table 9 1Z3ET- L 7 29fE IO RRER 5k b T E
DEPHE L FER BT .

FERIZ DN TR LB B 2N T - TR T 23,
ERCBERAGEC & B3 A40HEL &9, EED
EEA BT ChBE Table10 oL I s. D
BEREGHE LM EHNE TR L T 5L 025,
Weln, REEDIEIZ- T 5,

6. % T— ®

SET-BNE6SIERIFF296, FEI=H44.6% CROKFER D
A2 L B U TR ey (Table 11D,

BEETRIL ALEFPL7H (41.5%), TR
R24FEBIRL26] (50.0%) MO 5 2 bk RETR
U,

SEABICIE, 31~60F & COMERBIWEFIFLE R
D184 (62.1%) ZLidTW52%, ESPRRE B H
BLTARTY 0~30F cix22fd 941 (40.9%), 31
~60F Tt 36611861 (50%), 61X LI T 7 fid
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Table 9 Causes of death and/or major complications.

No. Primary disease

Causes of death and/or major complications

1| Postoperative states (Cholecystectomy)

2| Postoperative states (Gastrectomy)

3| Incompatible blood transfusion

4 | Postoperative states (Cholecystectomy)
51 Postoperative states (Gastrectomy)

6 | Postoperative states (Ileus)

7 | Postoperative states (Hemicolectomy)
8 | Posttraumatic shock kidney
9 ”

10 | Acute infectious hepatitis

11 Vi

12 ”
13 | Cholecystitis, cholecystectomy
14

15 Cerebral tumor
16 | Subarachnoideal hemorrhage, Seminoma
17 | Pheochromocytoma

18 | Acute KBrO; intoxication

19 | Pregnant intoxication
20 | Bromide intoxication
21| Bilateral renal stones

Renal artery stenosis—Nephrectomy (L)
Translumbar aortogram

23 Aortic valvular disease
Pyelonephritic contracted kidney (L)

22

24 | Diabetic nephropathy

25| Acute HgCl; intoxication
26 | Acute KBrO; intoxication

27 | Prostatic carcinoma

28 | Bladder carcinoma

29 /7

Congestive heart failure,
uremia

Gastrointestinal bleeding
Hyperpotassemia, uremia
Hemorrhagic diathesis
Pneumonia, uremia
Peritonitis, hypotension

Pulmonary edema, hemorrhage,
uremia

Liver damage, pneumothorax,
uremia

Liver, spleen damage,
intraperitoneal hemorrhage, hypotension

Jaundice, hypotension
delirium, coma

V4
”
Jaundice, septic shock, coma
”
Unknown, fever
Cerebral thrombosis, no metastasis of seminoma
Hypotension

Congestive heart failure,
pulmonary edema

Bilateral cortical necrosis,
hemorrhage

Bronchopneumonia

Congestive heart failure,
intestinal hemorrhage, uremia

Pneumonia, uremia, congestive heart failure,
renal athercembolism (R)

Renal embolism (R),
hyperpotassemia, uremia

Bilateral cortical necrosis,
intestinal hemorrhage, uremia

Pneumonia, pulmonary edema,
intestinal hemorrhage

”

General malasmus
pneumonia, hemorrhagic diathesis

General malasmus,
pulmonary edema

General malasmus, pneumonia

240 (28.6%) &L FEBTIETEIE - EA
bbh., THIDEEB ST, MELITFBERND
HERIBWZ EERML TS0 i Ebh s,
AHBER£OMBES L, prerenal origins 324
1744 (53.1%), renal origins 236rP 96 (39.1%),
postrenal origins 104 34 (30%) & prerenal
origins CILfllod 2 BEICLERTC FEIENX 5 TH S
(P<0.00).

¥iz, AxOREBCONTRD &, FEFEEN
EhDHTTENEL, 5HELEEL TS, HBIE
o Oix1261F 6 B (50.0%) PFEL-L, SMEHE
DB DX 5FIF 241 (40.0%) MFE-L T\ %. ER
& BHED 5% post abortum o 2 FiL 2 ) & b
% 7o, postpartum o 1 FIIFET L. SRR,
BB R OFR, 2B TRIIECHIL -T2, &
HEYRECIIGF 4 B (36.2%) HFELSL, T
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Table 10 Causes of death.

Cardiovascﬁlar complication ' 13(44.8%)
Thromboembolism
Congestive heart failure 4
Hypotension 6
Pulmonary complication 11(37.9%)
Pneumonia
Pulmonary edema 4
Hemorrhagé 10(34.5%)
Visceral bleeding 8
Hemorrhagic diathesis 2
Uremia 7‘(24. 1%
Jaundice 5(17.2%)
Central nervous system 5(17.2%)
Trauma (visceral damage) 4(13.8%)
Generalized infection 4(13.8%)
Sepsis 2
Peritonitis 2
General malasmus 3(10.3%)
Unknown 1( 3.4%)
=ViEY — SRR L 5 BEEALGEAL L.

BlrAIL, Thbo FEREY, FoEAK T RE
Cieb a2, Legrain 54 (1960), Fischer &1
(1966) DRHE & B L CHiz (Table 12), Legrain

L I

FHILk % &, pancreatitis iC KT 5 b DHFETE
EL(80%), DCIMER, koL O, SHEL,
sepsis LREFEIC L 53 DOIHIZ R - T68%~62%,
HEDOEDITOBLLTOFEECERERLTHH L 5 TH
% . Fischer bt k % & sepsis, fiitgikod o, HME
B OMR100~T0%DEFETRERL, BiEikh
X%, FFENEREES56%, S0BDTFERELRL TS,
postrenal origins TILREHARC L DL DIX3H
LLEAHL 2 T3, malignant tumor 1T k5 REE
BIZED 7 Pk 3 BIATEC L. ©h B IREREARC
Ih Al &b REHMNL, REEDRT —BHC
HEL 2, BEEEZ0L 00bItoRREY L
- TehDTHDH. HEEHC FBCEY ST THRB L
Table 13 =2 Ths. Ll, 2RUEBFREORE
M, BEECL-C, FOTRIELSEINEZ ENE
Vo, EEEDERIC X AHIEITS E VBRI
ERBbhhs.

7. # #

(A) BiBERO2EFTFL

= OB ERIT65BIF326 (49.2%) a0y
BHa i, DFLL LM LORRIFHBEL L
DENY T I, BRIERD 5255, SR

Table 11.

Year Investigators Number of patients | Mortality(%)
1953 Swan and Merrill 85 48
1954 Alwall 65 , 32
1956 Anthonisen et al. 35 69
1957 Palmer 54 50
1957 9. U.S. dialyzing centers 791 43
1958 Parsons and McCracken 41 42
1958 Kelemen and Kolff 38 48
1959 Bluemle et al. 100 S0
1960 | Kiley et al. 80 48
1960 Lowe 95 50
1961 Hall 41 58
1962 Balslgv and Jgrgensen 305 51
1963 | Alwall ' 639 52
1964 Eales et al. 148 43
1965 Valek 482 41
1966 Fritz 144 49
1967 Lange 38 ) 55
1967 Streicher and Spang 234 42
1968 5. Univ. dialyzing centers in Wes: Germany ; 858 48
1970 Hall 186 . 53
1971 Kawamura et al. 65 44.6
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Table 12 Mortality of acute renal failure in relation to primary diseases.

Legrain et al. (1960)|Fischer et al. (1966) Kawaéxllg;?)et al.
Acute renal failure Number of] Mortality Number of] Mortality |Number of] Mortality
patients %) patients (% patients (%
Postabortum 201 9 - — 2 0
Postpartum 15 13 13 31 1 100.0
Nephrotoxic 42 19 16 56 11 36.2
Posttransfusion 64 25 22 28 1 0
Hepatorenal syndrome 13 38 4 50 5 100.0
Infections syndrome 24 62 — _ — _
Acute glomerulonephritis 8 62 — — 1 0
Postoperative 71 64 114 80 12 50.0
Posttraumatic 38 68 33 70 5 40.0
Pancreatitis 5 80 — — 1 0
Ureteral obstruction — — 7 29 10 30.0
Total 481 32 } 235 | 66 49 35.6
Table 13
Treatment (fotal numbers) Numbers of death | Mortality (%)
Kolff’s twin coil (31) 14 45.2
Kiil two layers dialyzer (12) 4 33.3
Peritoneal dialysis (18) 4 44,4
Kiil two layers dialyzer - Peritoneal dialysis (3) 2 66.7
Kolff’s twin coil + Peritoneal dialysis (4) 1 25.0
Peritoneal dialysis 4 Urinary diversion (4) 2 50.0
Urinary diversion (3) 1 33.3
Not treated (1) 1 100.0

F#, SHBictEs T hypotensive shock 35\ %
septic shock & UCHHL, WRMEEDOREDI»D
BEhnREOBIAEL D, ZR, BRI b0l
EzbRD., IRBII—REE, W3 shock
kidney OEIELOILIZ WAL 0 EBbRhD, R
WIXBOREBFCHBIT T30 TH L. k
AR AP L 7o b DIX326IFR1261C, FRBHE
BERED 2 BilA Nz B & 1461 (43.8%), ZACii6561
145 (21.5%) L. FEEEFL L TE 24
FRWAI2600 55, BYR, MEDR, BELIK%
XA oMMz X% hypotension 23F-3—
KPEET EELZBNCD, HEOBEE 5V AD
HE Lz hyponatremia OEE;HEZ L.
¥, MREFHO 3G 2 Flicik sepsis OB
iz, BEERD 4 Fid 2 FUE O BF R %

s, Ileus 12ffo 7od O3 CIMET X b g
X D08, BREBEOTELNFAL TE Na, £ Cl

MBS 7o TR Y, PO BRI B FAriRRc - 2
HRIER I D, BECERMKEED Y % £

YD EEbhd. HYBRBOEMIMPHmS EL,
{BMFEL R dn fek T AL ERTNHETH S,

MBI LB 5 Flr TR EEBNMETH 5. B
RBDLIE o T2y, B, BicE oA OB
BB BT, KRt Tk, 205 24II%E
B ERMA T e b bFZRE &Lk,
CHISHME L VB A VW ARKRIBELT, AT —AT
IVOSTWBEL, BmEONMEY 2L CBEmE
Fh\Wicond Hivishy, Lasl, crush injury @
BES R, MIAOTEERT X5 myoglobinuria I3
THOEMAC D RDLRicd- e, v

Shires &% 13440 K & BB N> B L 1EEE
M EDOWDLISNC, Fhi 5i s Mg oR
TERTARLHCE L DT E&BN,  OMiEstgix ik
EDI5Y%, ERMFEED 3 AT ML, ARpEE
BEoXE I SFTLCHMIEMED BfTd 825b0
ERRTB, 20X 5 REFR, ML s
HEREIC 5 ZIR, ERIL KR REERC X %
hemorrhagic, hypotensive shock ¥ 0 ¢/, 4
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EofE L LComERE (blood volume) (XIEET
BHoTh, D, BN I, FFicso vital organs ~D
MEEAEL T, KEEE (B oheET) ~om
WEORLNBZ b1, EEOHIREEL RO
LBELOFEEL YL, FEERONERI L 5.8
A HT=Z N/, T D vasomotor regula-
tion DREEHEZ H, nonhemorrhagic shock DIk
Bt bdnlELDND.

WS FBERE S LCRE L ORHE
RTCWwb. 3 4L infectious hepatitis & L -CBEEHY
oRSBE b o U, R IEAHERCE cEEL
bh, REWRE, FEEEOCRETH- . 260TE
BRMBCIEE, Rk, THB L.

ZARD, TOFBEBRHRCHL UL, &b
LRI E L bh Tt X 5B 55, BRE
wi b & Charcot®® 23 “Kolik, Schiittelfrost mit
Fieber, Gelbsucht” o 3@ % Charcot Trias &
L COREOPIE D O RFFHIHET 2385 T
9, Quincke & Nothnagel®® (1899) % FHgedEE
WL TRAEREEL T &b Ehtiiione
AT B, AFEHRCIE Clairmont & Habererss
(1911), A 1LBh T Steinthal®®(1911) 2EAREDFE
M OERZHRE L, hepatorenal syndrome O4%
DR TREL TS, W, SMARTES, 2EE
2%, FFEZE, FFGBEE, SEIEERAE M RETF
BeInWLC, BEOREL LIREBERBILE
EDRBEINTET, FEERNLE BIhT &7,
Martini®® (TR O AR L ToE¥0 X 5
HWHEEZITF T2,

(i) BEERAOIVOEERIME “Angiocholate
urémigene”’

(i1) HFEZED W oARERER 4.

(i) FHELEREEITAD IV ALILK - B
BEE. ChPRIBRTL2C X 5BAL~ELbO
<.
iv) vAArEE, ME(LKEFE, eclampsia,
amyloidosis, Boeck EiR7n . FFE B33 mEE
DEHE, RREEE.

Fiz, —BANCEIRBO 2WITIZE D b &b B
BEOETHALL R, EHTNETSEEE oo T
3, AR, BEFRBRCIEBREoBZszLb
b TwaH L™, KEEFZBITHCILLALD
LIS LB s mAESE (renal hypertension), {84
T4 (chronic pyelonephitis) 5wt <defekt-
geheilt glomerulonephritis” 7 & A&, R
DOFREN BN FRELT0BE WHIA 15,

JIF < @h: &

" EF T A&

Bock®® 116,000 > major surgery (JBZE, FREFE
ML 1,047 ) &1L BN, 6370 FT-FIF18FIIFH
BEEA S L C\ 5 . Schafer’® 4 6,758 o JEHF
#iip, NPN 60 mg/100 ml DA B3R L 7244660, 11
PR FFBEE 2 Z0l T 5. RN LSV B TE R
OENCOFBERNE L COEREIZ L5 THD
25, BRAICIRMBEREL L DX 26T, 3HEA
PRI BT 2HFEEZ L UCHBRL

FRBogts Lk, BoBERRE, Bt =
WA LOEE L L CoAMRMEMIED anoxia ofl
T BT ENEL, EKBEEATERD I VI
RAE DR MMEBEIEITR S B » T b Evvbh T
%81,62)

CNBFBERNC BT ZZR, BRO AN =R 4
CBAL T, WA DITEEEE FETS & F e
RS X D BEERBZ IR TV DL EELLND
25, Sarre® I 1T 3 BEEDEOER L HUT,
BASREY, vy, BHBOFERC LS &8
~, Hess®® (3EE DO BFEEEFE TIT hemorrhagic
shock ¥tk - BREOEEC >\ T, BHEEM
BT LA, Dawson®® JmEC AL EvfEd
B itz 5 10 BICIXEED BRRS 5 & R,
Dittrich®® |JEREMEEOEZETCARIV - 27V 75
v ADER E PAH I3 % RAEEED R AEDH
AaFER L7z, Schafer®™ riAEIFARICIEL X
Lo, shock, F7zix shock wpE s B dm & Ak - BiR
BREIPREBNERZREIEL L LTV,

BHWERED 3 AT TRIBCIFEEEERE LT
WeHRBRBAREE I, BR, ZRYELLA
BT ERA stress X LTCERAL, »F=—n
7 3 ViR X % mAEIRHE (vasoconstriction) O &
FILTC, BOEED BA%T ElelicdbnsELd
H, THRANCIIREYMZ X 5 endotoxin shock, HEHHT
Bk BREREL bo772b0:Bbh%. Ro-
ckstroh & Hofmann®® (X iFE4, IREL, HELA
EDZYERGRED W ITAH B D BBEEE TR 2\ T,
endotoxin shock 3 zDFAT, B+ 7w v o hypo-
xic, toxic ez RIC X o THZ B LN, HoLHUD
ERRETHAREDLNEL T BEEEE L /03¢
BILREER22,, IBEES32%,, MEMERASY EHEOR
WZ EEBT TS,

DEC ERAREEO b0 L LT 35RR Shic
A, Zo 5% prerenal origins 12835 2 FILiTEE
VP OFEFRCEHLCREL D OT, 1HIETF
EREALY AL CTFERBRS S ihbh T b .
sepsis Jn%k® hypotensive shock 12 X% & B h
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3. %5 14 R MER (Y V—-a) BEE
L3 FE 2 BbRDBRALLRRI S,
shock & UCR4EL 5. filo 14k postpartum
Db D TRETEND.

— T ERURIC B 5 A RBEAZ RO T
HHH, FOFEEERL 40N A&D, 5,000
AT AEDPD BFE BT THHATPL WS, &
7o, BOXRS & B HEE Smith S LENT v
B DLFERDO15%% 5D B &Rk Tw5b L, Schrei-
ner & Berman™ 1330% 5 k&5 BOHFE ST
T3, ZOAEBREL ZOEEAR Lichis
T, (1) £k 8 ~20 % ToORECARER Db D
(postabortum) & (i) MEMRHEAEC &5 L CIERER
el o %4 o (postpartum) k& hba, #®E
P EEE NN HEA TV AHIE B renal origins 1T
BiobokEibhd, Zhb 2L ERESRE
3B, FHBO 2B ERIVFIACELLRANET
H55. ERPRCEHFLTBIABET20EREL
iy, WREERREC R L TR A i, BRI XD
hypotensive shock, septicemic shock &% Hid
2, e AR ERIC X S EEEEREE
bRAEFALH D, EECEBEMBSENRALRED,
FTEEILSHAO DT TERER LY 3 2 n- 1A
BEHINWDW, Foff, BCHIME X5 hypoten-
sion O&icbH3, =@ hypotension iZx35EH A3
WL X AEFA LS ST 5™,

Fofl, BRNELOLLUTVHRAEICHEL T
T o TWD b oM 2FEFIH - 7. 18iE pheochro-
mocytoma O JEE O REEHE % M5 fedic Seldinger ¥
OSBRI D AT - F AR EAL, mKE BT
hypotensive shock #3ZL7cd D THSH. BHILH
¥, adrenalin, noradrenalin ¥¢5iCd b b1,
ERENOSTREZRE - Teb D THS. o 14
EEEO 2o B¢ PVG (pneumoventriculo-
graphy) #3780, FOWMEERICRE LD D THE
B L BRI CH - fe.

F70, BERPECBMCRE, 7774 F7F%Y—
Bk & e ¢ shock, ZRICKEY, BuBEwE
B, ~EZe EVRERERLICENLS D, LOES
AL AR ORER D 1 AR S hicws, BIRED
BB T &7k 1% hypotensive shock DIRFET
HHBEFER DL Leigindo .

(B) BHHEOBUETTRE

— kA D BREAREYSILT ZR, &
RE Lt 0T, BBREI65AS2BH (35.4%) T
Hovo. BiiEERO L O TH TRMCIBRERESE

NP

o

hypotensive

< N 621
ALBTTHLOENILLT UL B LERL 2K
Bl$HZEDTERNEDVEDS.

3 rd ENRRIENT, B 5 WIEARE B RIERGE
B L2 an s, BRE, EKERY, REhd
Ele L C—BECEREOE T2RD, ZRZ &L
e SEFIEFRERL 2. AELOERATHL. E7,
9F4rd o acute nephritis OERIEF L FBH I iz
A%, BRI R A fRd ke AN/ MR 0B $ a3
MEHL oo 7o ¢, hemolytic uremic syndrome
Tt Bbhb.

OO 1/2 % Eo b AUETRIC X OEEE
FELRIVEFAIR R BROBRTHRR, 7#
LAY, Te<xf FRRBLALOTHES.

HRBECOWTIER 23 <, B 2 KEAMS
PEERE LC X {Fhi, BRICAFTERI ES
b, RO BEEYPEDO LD TEH, FE
Z» T BRI . Hamburger 571%1,412
BIOZMRAEEEIED 529061 (2%) ldbhd
R LT B A, BHEEME RO BEEA S,
PREEAL TR (4% WA ELC 26 (17%)
HED 5 LB TCB, FROBIEREIZDOWVTUINAH
VWAWBRTWS, 4 ROERT, EEROELST
5mg/kg (Sansum)™, FV' v F b0 FEATE 20
mg/kg (Haskel)™, AMICix 1.4 g/70 kg (Allen)s®,
¥z, Troen®? (X54FIDEIEENE 2.5 8 T BHEEY
DT Tefld BB DS, 12T 2.08 T, 0.5
SCLBEOEEEL XL L 0dH B LB, 12
Win0.2~1.08 Bk Bhbhs. BB
WL REERITHETH - s, HEFRC TGS
BAL o#5#FF T\, &k, KEOBBKox
THEHEIBRLERD - TRV T VIZ X » THEX
HD LD EERT — 22 EERINC L BIRR N & &
HCHDH. HBECLIMRETOES, TE, &
ERKIEELRDDEOTHS.

TesBih Vit A—<xv bO cold wave DHRFl
n—a YELTHOCBRS S DT, AP TEEREY
B0 BRCHRAL, SEETRED REd S0
W|ETF R EINDH, POk TRAKC X 2 AP
FHISHROBRRE X BREBRENL 5T, L5,
o e sl Y KBrOg) =yl i HFREEH Y
(KClO;; potassium chlorate) B\ e s #H Y
(K:KrO; ;. potassium bichromate) i X 5 BEE M
WEINTWD LD THHE, FiERER], B
R, <v 5, ARBER BRAPDEHRG I X iE
hTwadl, BEIES Sy 7V Ry, {LEEHE
LT, Thdon ) v aiEieThdsi
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RAEOEE, BEEEZVERBITLONC
moglobin RAMEBTH B L INT5.

Bromide s34 2 FIRER X 1. HERFA Brovarin
(bromvaleryl urea) OBEFEIZLZ LD TH5S.
Brovarin # KBCHEEL T, BEZEILTLLE
ZhEVh ORER, HOMLDBERESFEL Tk
D Ehinol, BEREIR R G-D, K-
WG 7 v 35 v AL hypotensive shock JRAR
b DEEZLRD.

—fgiz, bromide OFEINC X HBERIL FWFHC
PHEETHEEL DS TRRNTH D, BRI
Bk BB EILRERPD WhhTERL ETATH
Schremer?® = X % & bromide © dialy-
sance ¥ 200 ml/min Bl E, fugEPro clearance
¥t 100 ml/min, renal clearance 7FIRDOBREICD
X5a, 05~14ml/min CH5 &L, MEEEH
BAE D 1EH V- 100 FERIDLE, - FURTF T 5 ~168%
M, mMESEFEFE LEED 2 LW BRI TS,
FIOENEEL Y < 20mEq/L Pl RO
Wk, FIRABLRI kD, BRI il
HWICHEIG & 7D LTS,

Fte, WHBEKEE L THWShETAF =By —
H(A—RIVTITA) LIHEBLIABRLMFN
EECEHMC 3M, ERLCRELL. COoRER
B ounTiE, WEoBAK, € Na miEoRRET, 7
AF = VEEY — X ORESC X B RAVEE, Rl
DHiEY Xkl, BREYEELDHEELLRD,
CHEDWTEBER PO 7 A¥ = vy — & L kana-
mycin PFEFFO ERMEFEEDO HRAXD 525, BR
FlCix 3 fidh 1 fli kanamycin 23S X hCwi.

ok, B, BATFFEA I vRECILAHE
REFEFIDOBES D ICEFET DY, FHLRRELR
THoizd, REFEEOLAROERIL, 20k
RS, REEEOMENSCDLIhTRY,
TAF=2VEEY — FOED e A F = A s THEE
THOMLERG. TOBESGFTFEAL 7V EHE
R4-ix Matheson & Diomi' oz X 5 &, Bk
TEZ AL ET, UFORELHALLEL TS,

BER= v XYV —D 26D 5B, 16T TED
MRS L e, REWRFBEESTFEL T,
HEEIREE, ABIIBRERBAGOEHEECH- 2.
i 1 GlE A HER PEERE© £BHRY 82
VW, R 2 BRI BC no R EESEIREBEHRICEA,
BRIz IEBICH D . BRHDOIDIE T in- B
WRZEdlgt DERIEIC X b BREED atheromatous plaque
iR, renal atheroembolism %L 12d D &

methe-

6 92~95) .

JNF - @&

B r &

Bih, Harrington 51 § FEREOEGIRBEL T
5. 7ok, TALDESNIFEHAEDEEH (B —
F) DPEEREC - el ixEr bl &%
HHNC L5 BMERERERY $202 L, (i) oral
or intravenous cholecystography!o”™~119, (ii) intra-
venous pyelography,
graphy''s~1®> ¢ 3 FEPDIBE IIEHILIIC RS 5 2 &
PEEIRTWE, COBBE, EREEILTS
FEHEE2Tix, De Wardener!2 (1967) 13— giic.
o U, IEEOBEEIEOES I & A EB LS
ZBECE SRR TH- Th, TTRRADADEE
BOETOH 2D IRA B BB FLBTTS
ERRTWBEL, BEOELETHIEH\ D aortogram
EERED FRCI S & H 2 Tod AL
¥z, BEOdIZE T 5 dehydration 2BIEL
TnDEWS A NS, UL, BRENERT
W IVP RBHEERD IS hbhavigiEop &
DTH Y, RETCIIBEEE T OEMN Cb B HDOE
U THER L b (intensive pyelography)izsizs
BED 4~5 RO BXF SHEBEL TR S
DIVPYE® 2FATHGWBRT ET5, b,
ZRFECET 5 KESEFIEALR 2 MEERRIC
IVP BRI TEHBERE LW REF L
T5. BEEOETHS 5D 21 DIVP < intensive
pyelography »AEE L Xh, dehydration D&
ToE, LVEBRERENEBOhDBI LY ELS
L, VP K5 BREREOBELIFE L2 L
BHTH5E., BAHA, multiple myelomal2s 130 s
BE azotemia % {f- 7z diabetes mellitus DEFNIZ
IVP #8Z5->T, SEBRE BETH LU0
AR ETHS.

o, MEREIC BLTiE, Hollenberg 5130,
Borra U IEEAIC X % immiediate hypersensi-
tivity reaction AEREEHCT1IFERELELTH
D, FHHIIAEETH D non-immunological 7r A
= X5 THREGEO BEL Elo L BT 5 A28
Hh, T E EIREBEIRIEE (selective renal
angiogram) DiEH\, BEFIEAK, MR (vas-
cular spasm) T & 5-—@MEOF4H, SN EE
HOEFEHES N TR IO, X 5 el
ERHFNEAIL &5 MBS BreRE0—RHicd
DTG EELBRD. COX S CEEFLER
G X TIREEWE LD 55,

ZhB WA SHOBEEYE I EEC TN RS
fERLC LEMBEOE®RETL LB TL0EEL LR
L5, R, BHREWEF;BHNEOELSZ

(iii) renal or cardial angio-



Mikd Jo0s 2. o
JHAY 2 &3 - &

LTCEMBREOBEAI L T Db\ dielit.
BHA, BKiE ADH O5WHARITHEL, REE
1E3@% (glomerular filtrate) 2B IR TCWBEB
EEWBEORENEL C, REEHIE~NDRAINES
Eivo CEEEOEELELXES 5.

ZDizh, FEHA T 1 HUBEHE O RIRESD,
diabetes mellitus D¥E#F, BEw &L, 28U
B BHEEEOK T o HIER CHEIIE L CRBEHIE A D
Dxo ITREBIL B 5 .

¥z, postpartum DEERIEFIV 1 FIER I .
IR ORE, BAR, RMELZIERIN, EIR
REECZK T T, RERMHEIC £
- T, WMfEMZEE L7 b, nypotensive shock & 7¢
DRI 7ob O TH B, FC X D W EER
HEDIH, DOFERE—RIBEAME ORI
X 0 AR BRGNS EECIR Y, EESEAL Tl
WHEER I D &, TROCIEHIM, BilERznd
- C, BRI MREIERINL D LEBbhD.
LleisC, FDFREAH = RXAD S 2 bk ER
FER— KRB TH B0, prerenal group K Ahbi
BRELOPBENIRCY, TCCEERNSBEE
AL T\ied 2T renal group [CB¥ L 7.

(C) BHREHROAMBTTL

T OBBEERE, BRBRHAE L UELIER
T5L0THAE. LaL, alEBEFREOFICINZLSZ
LI RHD Db aR . BRE SBRE
WL 5 LXv2, TRETCLT CCKBIESR
BEBED D & XBHREND LBEFEL TS %2
LhanETHS., L, BHCLS, BiltER
LA, BEEATRER L FRE I OBRERRDOL D
REETAHERT, BREMMBEEYERELC &
HORGEAZOBEEYHL LT HLERDD. L
RIBEAZIC X 2D\ IE, THONIC REBE R CHIZE
DFERBECEDH D Z LT K » TFIRIE LD DD
S5 THE. TORAEY R LTI FERIEHEE
Pl rbordinl, REERFSHELCL, 2ok
DHFEPRBEWED D D7 fnwe.

WO DIT I IR 5 RE H 7 — 7 AV EERHITHE
TR S REHFE LS ER OME1 4 5
B4, SEIOBEPEPCITER IR 1o,

BRAIOERD 55, FERE iR PSS
1B DN TIE, BB AU HBE DT Td D1
HHREERAEEC LRV ) bIC REEA# %
fTL 1.

o 7 RV BE L D BN Ihicb 0T B
REBHVERE, NRGNREYRI-T, B

BY - s ,
" 75 I = 623

HOZR, EROFERRHEND, EFEELY B I
TREBEROHUBZEDCOL, REYEHCRELE
B %R 2 7ns 7.

(D) RAUBTLOREEEFHER

TR TCERLL SR, BEER&IB WA
FERCHREL, ZOERD 2R TCHDOT, EHL
THRL 23 T 570ic, prerenal origins, renal
origins, %X ¢ postrenal origins @ 3 Fhc EEHRIC
KAL Tz, Lasl, Zhb IFHERCEBTHRK
B Enr 2 BHABEA LY - TELD DR
Piglinwl, BEE DI TCIhLEEERE
OHEEONEBESTHRRERDED L H D, BREIT
V31T Sarre? DA S To, AMBRL DR
HEEOS 2Bk hb 3G o 2 LikbEVE
Ao X I B b, T TARBEREDZ R
LEROLETHHATRELD S h b ARET A E
L CTHIz,

L2 d B O RABICIIRIREERE L RE
DO OERIE L BEBRL, ¥ X 5 IHERRT
EbEns.

Excreted mass = Filtered mass — Reabsorbed

mass.

Lichis €, REOREDREESD D it fl-
tered mass 2335 By, reabsorbed mass ABEHN

T2, ThédbIomENFELETIE 2big
[N
(1) SBEREEBE DB (decreased filtered mass)

O ARBIERED BN HHED Y, REEL
W5 MEEK (plasma water) DOWEDEVHIFAET
5, COBREOBIEVOERIT AN =ALLELT
extrarenal factors (B4 RF) & intrarenal factors
(BHEF) »ELLRDS.

(a) extrarenal factors

Zhiddem, FEEEk, ODHEEOET, BEhE
DE~DRAERBFENE 2L LD, BRI KER
i1, #M%, F, LARZ, REEORE, Bk, R4
Bl 7s SV X BTEERALE 1D OB M E O B 33D
SRR T eEL LS.

— R R T o BERIGE LT %,
i, BF, Wi vital organ ~o R iE S #3720
R IE D IFE A 3 & ¥ T oL (centra-
lization) 28inbhs. BLZofMuZ WL T
GRS RS O ST 120 5. FRERADC E 70
mmHg Fi# CBMEEH 30% EHFEERTCATHER
HAEIIERINT, BRI L wbhbh T A1

142)



624

KEH Mz B L Tk Phillipss, 43 AIC 25ml
/kg @ H I GRS M8 O S B g o g a3 i
- T RPF L2EVicidd L, GFR, FF (1R
26~38% HaLIZin-» CARERMES £\~ 5 . 40ml/kg
O M TE, mEEREREREE A 5 UTiich
TWB 24, 48ml/kg Dbkl mFEs 80mmHg
Bfo ToOTHRERILE L AL 01/ LR~NT
W5,

HEEes, {RIMAEIC DWW Tik, BiKE, RERESMED
BEENAD D, MIRADKS B &Fe CERDT
BELENEE X 5 &T5. (& Na BiARCILAERE
MNEDZBEDE T 23H-C, ADH DLW,
ROBREEIMET L CHRR & 2 5. MK
~BATL, BROEEOES & ADH FUWMETHLR
BIXHEBR 0525, REOPHLSFEIC 2
<, BUN (x#mL ¢ 5. Vertel*® o\~ 5 nonoli-
guric azotemia #E2L T 5. Fi, FHTO Na
OREIEED EE RBF % GFR ofd &Lins (Fb
htTl 5. -

S5, FHEIEIC X1 T, Shires 5% 1314HY
BEOEREAT 5 HPERIERDIE N, REOHM
do 1A, SHMER, RIRIAEIR, R SoVWhde s
third space ~MIFEMAE BT TE EBNTWE, &
NEEBEVHIEIEOE L WBATEEENIRAE S 1
bbb THD. Fic, Boba® (34ME, FMicE
TS IS EEARE K 2L CHisn
BEFY FR IS LS. ZOBREERXTFS
T KGR E DIAFTHHR S R, MRS B HIFEP
~KGOBITRE L 9, Na* & fIfEPIOFEEL R
oz, BERMZETL, MR Nat o RRA%2 %
R EBRTS . Zh bR ORI T SRR,
Aoaie. ADH = aldosterone DZpyhns 5 7ot &
T, ZREANEEL CERABRHC OB HT
H5. _

D4 D BECILIER O BEIRO [UEHE CH - T
b, DEHENRIL, BMEO ML B MRE
BT rbDLELBNS. :

MERBME B0 Bk Uic b 288K0 8
Ky, TUR-P (transurethral resection of prostate) @
W hypotonic solution Z{ERH L%, MiE(L
REOHRIC X hERC LIS 5. MHoEEE he-
moglobin 23¥INLC, hemoglobinemia 7%, %
5, 100~150 mg/dl FREED hemoglobin {XifFED
haptoglobin [Z 12 X }1C reticuloendotherial system
TCHUBINGL, Thil hcins & RPCit$5.
F7e, FMECHMERAC K BB crush syndrome DE

JIF @b &

R S N

H\», myoglobin A3EIMTL T, paroxysmal myoglo-
binuria % &7-FZ LAHB A TS, BRI,
Zh b hemoglobin %= myoglobin OAEHEEL TH
SRS T, ARCELEONMEY B L TP
TERDBETHD L INTHBUSUD, ZDIEHL,
—RENCIZMEIFE B Z - T, BIIREDRD 234
bLihads, TRECECARERFEERFIZ hemoglobin
% myoglobin AMEINL C, ZHhbHAS nephrotoxic &
B, REOEELOERITILRRS. &b
. hemoglobin 4%, myoglobin FI&:ARANEREA
PHZEL, postglomerular obstruction (#5R) %K
THRLESL., ChBBEARMEDIMEA~RICEZ -
CTHEERO FEIER MR D EFTHIED VLT TR~
X 5z postpartum gg3Eo bilateral cortical necrosis
ORACHTLELIOTHS.

¥z, Castle HU S AW H MO EH T
HREEA E 52 b, microcirculation 2EEIRT
Hi%o anoxia HEU T, Zh2MERLAMIXE, B
gL B LT\, = o microcirculation
WBITES T dextran 2MER I 52, BEERN
% L osmotic nephrosis IZBTTAIEH V2B 5.
macrodex DREHNE L 0 FEM SN TR OMERE
L, BiKiz & CRMAEOHRBIE o Th2iEdL
TR PRI e - CTIRAENOWEAE b
53D EEZ BRI DU,
(b) intrarenal factors

CHIRREMERDOESE, AREOHREL, M
b2 MEHAEREC I 2T X7 v v OREHN
HFND., THCEBEEOESR, AREEL B
s, SLE, periarteritis nodosa, diabetic neph-
ropathy e X X 23 D23E 2 b 0%, SEERE
ELTRETED VI HENERIEROREY &
> Thieh DAY AT BILL T Bifigeo ETx ¥
TEBWEELBRE., Fh, BFBREBHKP diabetic
niephropathy ®FH \ MITIL B RYUC B13k L A= bacte-
rial toxin W X ZMENFED A # = AL bk bL B
DEEZLRD.

(2) RHEERWNO #h (ncreased tubular re-
absorbed mass)

URAD RENTHY 1 0, EFBOIHEEERGY 1808/day)
D#0.5~0.6 %D b2, B L L THERETO
KORINHER L ADH 2 X » TR RME 225 ODER
NAFERET5, MmiEE (plasma volume) D
et LClL volume receptor %41 -C ADH D4
WHAFEH IR TS, BRADKABER AL
BERFHAOZR, EERIHEN, TEFBIEOMRIA



Mg -Ee &

DEEBC LD DEDIEH 5. Eie, FEOBANI
aldosterone D4FM%E 5 7ciL, Na OWTRO R
TERNSHEEIhABRE LS. DIRERETIRE
NBRABMIC S B EZRICED . b BB
BELILWIRELDOTHHD, RME LR
MATASERT & 417z b, nephrotoxin L83 LN DT
B &, FREREIEEE 2N RARE N R R U D 1
BAREMEIAE, W3 back diffusion 23R Z -
T, CORMEBBRNGET T2 LvbhTes. &
XD LU ABENEEL D5 RELROTHAI. &
D FHED MfTEEIEAREORACHABEL T2 K
BedET550THHH, MPMCBRENZLOELT
1% nephrotoxin 1= X 2 &MEYTEIE—LHITH
RHRNETHS.

WA AD nephrotoxin i X B REEES RN
‘@ dr (tubular necrosis) & L CHbh sy, Bm
WEOBIC L A2BROCHERT ARAETEE LS
Bespc Rplx s &5, Oliver B X 5 &,
FI#E DO nephrotoxin IC X 51X LA RME O
TEaRDHN, BERE CHENBIATHR,., #
FOB BT L HIEH L tubulorrhexis & v ioh,
B£F7 v VB TEENADR, EEORILLTE
(ERAIE DZErE, #0E, EEEOBE, RMEERD
EHEDOTERIFHII CTH D L BT D,

(3) postglomerular obstruction

WAWAHDERTL 2 REOHASESLIE, T7nbb
RER TR OB AEC X 5KEF - KRED
RETELTREO AR &L, LR Bowman
KMRENS EALT, U 3 5A%IEAE,BLR
¥, RESHRESAEELTCZR, 8RED. Zh
IR R AR AR R E E IR OB E L1k
WD AH = ANTHA, LHLEBLAGEG, crush
syndrome, multiple myeloma g X DEH T H bR
% hemoglobin, myoglobin Fi#, Bence Jones pro-
tein Pk X 5 REEEEOHEIIZRCE TN,
B TR B RO WAL 2 R RAEMRCEE
EETBIIEL, BERVERBITLEIELDID,
z 57:% & postglomerular obstruction & RERGIR
B back diffusion DA E - BLins.

BEDZEL, BRECZRPERY X TERC
AT, BAREDILI-S & THS excretion, filtrati-
on, reabsorption FHOICL T, ZhbOE
EAMERL ol RO S LB ALRT, BAOMITENE
ME D Igo TNBD D, BREOMBENLZR, &R
D A S =AML, BEROHDLEZHTHS.

TDAH = AACONWT, FERRLORES OB

T
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EBrbE, (1) MEOEESLERCHE - 7o REE
LREPLAEC TR X 2 RMEEROME, (D #
BEIh, EEMC BEY B2 Lk REE LR
U CREEIEEHE O back  diffusion 230> Tl 5
B, —RICi GFR oK TFTrke b5 X 5T
H5. LrL, ZRUOBEELND DI BED
B2 V77 v AECL» THfTERBE R LIINDL Z &
WAAETH Y, PLSDHVORERD- T, 27
75 v ARTEL A RBF oW TILEE IR
Mg LEEN LT, RMERPHRIEI IR BT
Lic O T2 REEAD D e, TOMIEDLD LI
Bziz,

A, RBE % ZogRlbbae b v mB fRw i 5 h ik
PEAZN, ZROGEBEREOBETLBRIILE
PUCHBH, FEL DS LRI R, Tinb
b dye-dilution ¥51% CEBEBTRER L FE, A0
ez d RBF oETAREDLNE. LrL, A
TeT RBF 2MET45 Lo Th, BHREBTRE TR
ZRTEeL, BLAERERTH Y, BEBFRET
NZER, BRIBHILOITIRERES 5 D,

#%s5fE, Hollenberg 5130 ¢} 1¥3Xe wash out %
AWTERERD RBF 28, total RBF IXHER
ETHLL BYLTDE, EOEC XD 3EBR
¢k ¥8Xe OB RMKSMOWRENS rapid flow
compartment (superficial cortical blood flow) »3JE
FETL QD00 LitoTwad., ShicxL g
BRI T o o cortical flow (XA T 523012
B bRNE EAVRE R, Ehico® rapid flow
compartment 73075 = LY, RECEEIREY
PEPBEHUCATHELDLRT WA,

%72, nephrotoxin 12X % AWBREFICH 20
superficial cortical blood flow DA% Ltz & BN
TNBHBH,

ZDERNLFE L S E superficial cortical blood
flow DRI LHKS BHBREOBE 5 —KE
AN = RLTH T, THIGKRERGIERE DR %
VEBITEDEEZLND.

Lo bR MEEEECRMTERO LN
AREEED RBECHES L T DA 5 2.

Ruiz-Guinazd 5%, Jaenike!®® ¥ glycerol, he-
moglobin, methemoglobin, mercury bichloride 7¢
Ex vt Sy FCRUEBTEERE STty
micropuncture ¥ X A A FME, A/ BIRD
AEHEDOHEND AMEBFRED R T 2l 48 0 FikF
EZ AN BIR OIS R & » ClEBERZ B &
B LITRERN, B 24RLEIC superficial corti-
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«cal nephron ILIRELRMEETEONEOLE Lt LR
BisBRERZ 5 LR & iz, H5FEMEITINE
Lich, REEEEN ERLY, Hlo R#EE X
collapse Iffg =7 b, RMEEEDOETEALDBDL
HYH, RUEBEFBROMENGERLEZ T, SR
23DEEL TS,

Flamenbaum 1583 5, k¢ mercury bichloride
T, 24 RMEEEERIER cH 52, 8
BRATEREFEHCEI LI 2 2RL, dL
RAEEH RIS BEKE €%y M TRV EF SR
L% &, {H 4o nephron ¥ b OIEERIZIERH D80
% THo Tk, RABEERAOEREYRELH LTIk
Z OIEBEIEFRCRE » 2 LT 5,

D DORERH S RMEE RO HE R EREL B
T, FEBERFBRETIIENTER > TWhE
Eibhb.

ZOXO, BEETREOZIR, RO A K2R A
BT h  MAMNBIRD I X 5 WEED B
&, B fa - R RS B RIRC X B IRE D
BAE L EFRIDHHDEELDND.

FDEMD Ah=RA L LT, renin-angiotensin
BONALHE L BLEEIRTWAY™® macula
densa 1T\ ALRIVE DBEE B Na OB RINESE
MBI Y, renin RHHZh, RFTTCO angiotensin
OEFIZL v, BB NEORIREIELIDL S D
EE2DHLDOTHD. I, Brown L EAEER
£ CHEMO renin {FE O LB L B T ERRL, £
@0&2}‘?1% C @—Eﬁ%ﬁ}%ﬁ-% }\&igb\i?§161~164,154,131)’
HFL S D renin FEHEO R AEERE CHEN
THB LTV 2T, BEBRLTE, ZROTWESR
Th ERALTHBIES BV .

EELZT - RMEN SO back diffusion DEY5-
DN TURERR D T\,

Ty POEERME~NEASRCRIHEDOZE T
BRACTRE R, REEZEHL T back diffusion (%
B o TOTR BT B AL 4 5 53, Bank
19 13 mercury bichloride ZEA S » MG, SEMR
M 381t 5588 back diffusion RNERA V&R
CTEERIIELEX L TWA EBRRTW3,

8. # &

1. 19624E~19694E D 8 e, RAW RES
BHAEC TERI N BB RESEMI > W»
THRIRAYEE A Nz 7.

2. B|AE9Y~T5F (F539.97%), 20, 30,
WEOFIEB e — s B3a bk, TR

JIR - 13D : &

EHF T4

BFA4, kFHULBTH- Tz,

3. ZBBRLRZWALVWALORRETHEL,
BIRIER S 4% Ch 5235, b OSIEF4 BE]
PEESR32MEGY, B Mhrhsk235EH, B EMHKL10
EFC 0T, FEAOHI LR T v, HR
o TEREY ML,

4. ThLAWBARLOBECIENTEES
L, 4461 (67.7%)  Kolff’s twin coil
kidney & %5\ Kiil two layers dialyzer %
v T BN 2B o\, 2060 (30.8%)
R RSC os fe,

5. FHrowTkoo 8 EREREL T, 65
HIFR296) (44.6%) PFE-L 7ehs, o 2~
IEMOERI T FETRIEEL (60%), i
D 2 FEBOEF T, FHMEEN O A
EBENBMOM EHFE- T, TR TO%K
Bhsescenctdie, GEBTREOEES]

CRE SRR 326176 (53.1%), Bikeh
236U 9 B (39.1%), BHMkeR 104k 3

B (30%) ML TWwb, BiiEdEkodbo
BFERZE R, ot FFEERFL00%,
Wik 0 b D50%, SAEGEHROD DL DR
FRL, E5FH B E31~60F OFILERBD
MURNRBNC ENEHIRS,

6. AfHEE L<rk OMERRE, > -
I, HmolE<c, chbkzot ¥EOIET
b5,

7. ZUBREROZR, EROFERCOW
T, BRKO S OMEETob b (HEh=RERkE
R~ RETHEHRID 0BEL L BT URRE
AW BFEOEN DEEL, AEREFD
BERIC O W TREDRRE BN L e,

AREEICHIch, THEL IRMER - 1B
AN B B RN T L R T
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