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CLINICAL STUDIES ON THE OBSTRUCTIVE UROPATHY
—CYSTOMETRY, UROFLOMETRY AND RENAL FUNCTION TEST—

Kenichi JinnoucHur

From the Department of Urology, Faculty of Medicine, Kagoshima University
(Director : Prof. K. Okamoto, M. D.)

Cystometric and uroflometric studies were performed to evaluate the bladder function in
the cases suffering from bladder outlet dysfunction. The recovery of renal function and the
site of altered nephron function 1n the cases of postrenal oliguria were also studied.

The results obtained were as follows;

1. The normal cystometric curve showed a gradual increase in pressure at a constant rate
to the point of sensation of the first desire to void with a fluid content of 140ml recording 9
mmHg resting pressure. The maximum desire to void was recorded with a fluid content of
265 ml as the filling continued.

2. The supranuclear lesions located anywhere above the sacral cord were characterized by
the presence of hypertonic pattern, while the nuclear or infranuclear lesions located in the sacral
cord, cauda equina or pelvic nerves demonstrated hypotonic pattern.

3. The effect of the cholinergic and anticholinergic drugs on the normal urinary bladder
is little but characteristic on the neurogenic bladder. Hypertonic neurogenic bladders tend to
be hypotonic following the administration of anticholinergics, on the contrary, hypotonic neuro-
genic bladders are apt to be hypertonic by the administration of cholinergics.

4. Uroflometric studies on normal adults were carried out. Reliable recordings were re-
quired with voided volume of 100 to 300ml. The maximum voiding rate (MVR) over 20ml
/sec with voiding time (VT) below 20 seconds was thought to be normal range.

5. Age-grouped studies of uroflometry showed the decrease of MVR and average voiding
rate (AVR) as well as the prolongation of VT along with increasing age. The result implies
the physiological decrease in the flow rate.

6. Decrease of MVR and AVR, and the prolongation of VT were prominent in the ob-
structive uropathy such as prostatic hypertrophy and urethral stricture. Uroflometry might be
valuable as a diagnostic aid and as a means of evaluation of the effect following treatment.

7. A study on the recovery of the renal function based on observation in seven cases of
postrenal oliguria was attempted by using author’s criteria which consisted of routine renal
function tests.

8. The correlation of recovery rate was studied with (2) duration of obstruction, (b) re-

quired days BUN and creatinine recovered to normal range after diuresis and (¢) urine volume
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after diuresis. According as (a) and (b) decreased, the recovery rate became higher. How-

ever, no direct correlation with (¢) was observed.

9. Renal function test herein adopte are divided into those which mainly concern cortical

function and those which chiefly concern medullary function.

The consequence of analytical

studies of nephron function following diuresis on cases whose renal function was severely da-

maged, was uncertain and rather complicated.

10. Although the criteria to evaluate the renal function is not completed yet, the method

would be useful to observe the degree of the renal lesion and the process of the recovery.
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ABg&in s, AEEro BUN, creatinine 38 X UM
BEREE Table 4 02 L ¢H%. ABEBRIDY
JEREER A BA4s, 1 A 4 BFURIICE b 2 50REED
WEY F - T2 AISHBRTAMEZRET, fiEEAR
FCHo 17T HE X 9 LBOHMFBEEL L D2
2 U, HmEERECZE ¢ 3 A130 BYRMA % T
L, 4 H18HEEET 5. EEROFBERIEILSTCH
w7z, % index |t Table 5~7 =i+

SRS N.M., 213, &F.

Az 197043 A20R

2 FERR X 5 ZR.

RIS X O ARG : 1968425 X v BEIER S
, WO EMEBL T . 19694 6 B REME
RERL, EMECCEEZOZE Y 50k, i
D P HIOFE R ERIA L 7o, MBlmaE: IVP <
BHEETHEBERGEA DL, ERIEEY Rk
o7z, 197093 Bix U T A X b sk, 1Rk, T,
BilEEY &L, 3 A0 YBHEEAR LS. A
L DA R Table 4 DL < ThD. ED
CIEREERABEM/L 88T, —RkEotkEs &
- T3 A30H GHIEHKBELE 2 AT EMNLREL
fo. ZO ZHIRMCBITL, BUN ZFIRBEBELILE
BECERMELE - =, FURBIIAH40H B &5 CEHHE
1333 CH - 7z, % index 1 Table 5~7 TR+ &
{TH5DH. EBLICI0H BEEEEEI37.58 7R 1o,
BERErBECRETH Y, BREFIR, REELEOF
By, Eifucxbdsiamis & OB X D 19704£12H5 28
HEBPURREL 7o

EF 6 : S K., 18F, &F

Az : 1970427 A23H

2T - BEEEKC X 2 BERLE

HEER X O AR ORA : 19654 7 B4R, A
RS O B CBRIR MR BT Lic. R 1EEOH
EEHOBREBEYR IRV, EAIEELELCLEAED
BEAEHEC T, TOoBRIXFEZETREL 1.
197042 6 H D, Wk, FE, HRLY Ldlno TZ
7=. AR BUN, % creatinine 13BE D EF DA
CEBEEIEE Ch-7 (Table 4. DIP ©CED
KBRS, 8 A2TATHEMEREL . e
OBHARL9, HBOEEEIIIBTHY, FOLED
% index ¥ Table 5~7 L7, HEERX L,
FE, Brmd R F11A25HERELC.

sEE 7 BN, AT, &F

Al 1 19704212 A 28H

2l WAREERERC X % BERLE.

RIES I O ABRSOEE : 196641 AFERO 2L
CIEPETE SRR & Fe QRS K e L &
WUt SRETHEIMRI VRELYELL, LEVE
*7 P VEBABRTE R o te. EREREE L1970
ESHCAL YR ERL, 7 P viBAERELR
otz 1970108 ZA X b, WREE, 1L
ST i, ARBAR, WEESMRE, EEAm
FEd B o To. ABEED FERE RS Table 4 0T &
{ehsH. 19701 A28 £EFEY #HEL, LW
CRELEINT % AERLE, BKILEIHRSE A
Ao te, EEEEREFE 1 2 ARCI2THY, &
index % Table 5~7 LT T L TH5.

N F

i) R 7 OB IEENC ST PR IRER
A4, FEBERERORI 26, HAREEREL
FlCHs.

i) AREREL Table 4 imLddI&<,
RS EY cH 5 BUN, MmiF creatinine © &,
EK M, AROBEC X AE Na mfiEd —Hic & T
5. EFio—EOEMCRE Cl BBMIEL A5, ME
13Z R ERRSR hypervolemia 12 & B MfF, BHEER
LEBTLCEATRELELLDL T, BER
MERIC T % Hb i— gL,

iii) FFEDFE (Table 2) K X 2 FHHERIER L
a) FAZEHEIME, b) FlR#% o BUN, creatinine OIE
BALCET2AHE, o) FIRMBOREL OBGY
BA L7t Table 5 ThHb. LOMRE LT
a, b, BEVEIEERIEL, ¢ LixEEOER
TSR o To. FizEEERE Cor & X BT LI.

iv) FHEOGHALCKBEREREEDO S S, BUN,
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creatinine, Ccr (GFR) & & LU CBEHERIERE L
%%, PSP, Fishberg sBa% & U OB ERGEHRE
LE 2 (B2 EEROEEROKE, BEAROE
ERELH L, FOEEREIIEETh 2.

V) TEERRE CHLHEHEE, IVP, v/ S5
bEE, SEO—FHIREER L VLRV EDEE
EIEECTH - s, BRERELHETLISEC
Y 5.

vi) PAREEECIEA T 5 RE BRI & B BRE
BEEYHAGLE CEREEEE % A4 (index) T
FHLEEBDORARL, BREBERCRGTT5 B
REEDBREYHET IO LBREERACHD LB
bz

V. BERLUIICER

D BEANEHEE

HEVEBE AR RS D — D T B B IEDE P FERIE R L DA
RGO REER HEE R BHCE, ZACBER
FCIEL Bz lsbivTnb., FOREFIL Mosso and
Pellacani (1822)0 iU % b, EEMAEITEER B
BB EC EF L, ERCELOBIEALAT
LT B && MEL TW5. Rehfish (1897)2,.
Schwartz (1920)® 53 2D L& Lo, BERE
BET T CIHERER L TWH 2 ERBIL T 5.
Rose (19271 X ERE ARG 2 BK L, BAE & [k
ZIEFE % B L T\ 5. Denny-Brown and Robertson
(1933)% LIXELHEL, BEAE, RENE, B
BE, BEXRECAEL, HHRISBRE oM
UE b, FIRFADIHE 2 W PES, BEEOM
Bt TR D, BEGHEREEE, P 25810
BLLEWbDOTHDC Lailx, PERBBRAER
18~43cmH0 TH Y, FEIPIWEEZ TR I
Bl T B EHHEL T 5. Lewis (1940)®
BEHELGEO BEGEEELHREL, MEEIERT
TroCElz. BRAEREECIEADFERSD,
F DB DOFEFUC DT A HIES Y 7 L Te\e. R
CaRWT, —BICE b T E ARSI
AT BN KA BEE I~ R AL, REERECE %
Fh, CHEIRISS7ELTERbLTEWSI I
BB AR TH Y, & ITHEREENC Tk
KEEC X b, REL KGE EEER s hod
<, INTLBILBERAESHEMBIIERDTH
ERBULLABLDIZENREL LobhTns.

a) EEBERANERIEZDWT

Muschat (1937)7 (3 Tk B AR CR 8RR
THEETH, 75 7 TEbL, 2¥DZ L XHR
FEELTCWS. EFTRARE FDV) iz 150~250

ml CHRERBRII LW ERAL, HAERE MVP)
1t 60~80mmHg & L C\+%. Leadbetter (1964)® %
Lewis BINE & AT, MTREREAER B
WD TR (sensation of fullness, SF) 100~450
ml CHo, EARE (MDV) 1% 350~450ml, #Ik
ERP) 3@tAr—ETchb L T\w5.

A g TR g (1960)% IXESKBEERTE
EEY A CHR BRI EREE YRS, WEDOL
FAEELDTHRACH D, BPREEL DT
BCBH, TRESHIFETCH- T, ZAREHFLA
Eix 10emH0 ¢k bh, MVP i34 75 om0 3%
Lizt#EL 5. ik (1968)'? ik 50ml/min B
R AERIC X b Lewis RINFERIESS AV-CBIZEL,
2~6 mmHg OF L ABE SMCRE LAY D
7. B ATt FDV 100~250 ml SF#5 178.1 ml, MDV
300~550 ml £y 375.0ml, NFIL 6~17 mmHg %
# 11.7 mmHg, MVP 34~68 mmHg 3E#5 42.8 mmHg
ELTS, ol Bl o€ T B AR
(50ml/min), FFHEBBEEAL (10ml/min), ik
HATRIEEL L, BThREEAE - &3
RVCAEZ LS TEAIED bh, SREHEN
TOERELCZ ERHEL WD, BEOHTLI
WTHEREABEC ST L EROBE L 12E—HL
T, BEE 9mmHg X vixC¥d, &5k t8%%
g7 hs, FDV140ml, MDV 265 ml - L1 7.
MVP o@l@iEn7F—FA%w@BAL, HELRETC
DREREBERFDETH 570w, EFIC I\ TIEH
EEABZERCENDIDOEH D, TOEWRITELL
5 ZIEMEclBx 2.5 2 L INRETH - fo D CHREMFHE
oI IR

b)) FBIERBDOBEMANERER X O A N HEE

eI

e P A LB B PR D BB AU A — TR
CRETHLDO L3207, L AEREREENRCE
W TSR RO BB & 2D\ CER I D
HDEZL, 3 X OBEREEO BEOAER ¥ /ISR
REEORENITRELKILL Tw 5 2 i b
EFEE (1967 1LR~F DR DU THR S LT
3. BEOBEL R REEEN I LB ERE
B, B U TEESRENSZ L a3 Emch -
To. ZOBRBIIEROBPE LIE—BL T B, ok
BRI b S PHREEL diabetic bladder &
Eh, FHHEELPLLTIHEFOEEC LIS &1
N, WHEMBUERER, REOLFEL, SEOEM
FRTE VI T A0, FEOBZEL 12 liiEEE
FBRAEL . TOEHRIFE, R&EE, BWRALE
CRCTIRRERE, £ELZ LS TERCH- 7.
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B AR X FR Brds X CREFESIF O3, BRE
REREFEMOERLIBEC L - T TR D,
SRR I B B TR X o R SR T
%, BT EETS R L /WL T IS, B
THE, BERMRThD, LB ERRE Ay
3L T L Eh, CThbMUBRCEETS Tk
MFERE OIS 2R TE &0 5 03EH &
T 5, Laszlo (196112 (B MR —EheEA s
T, PERCE= Y VIFBEISEE HEY L DT
T EEBARTN D, MPRIR & U CHEEM ek
AER IR T B EFNL = v v B RS 0=
D VIRBSER TS D, ThOOBMRAIEC S 5%
s L OB RAIGHC DWW TR ORENR B 5.

2 Y VEEIMEEFIC D Tk Lee (1949)19) 3 ~S4-
2 ¥ v Smg ZIEEF, B KRR, Mo RE
EAEF L, FDV, MVP, RP Dk, +o&5
B O TEE A4 % 1T T\ 5. Francis (194810
{% carbachol, mecholyl (XM BESLCT wF 12
Y vEBEHEL, FIRG~EEEAL, Et s o 31EA
WO, RREDHBRIAEDHENEREDOBRICH
LHEL, MECEEEYE LY, FIRGEEY T
D, BERERSCREEED R RENCHRIBERE L
CHEHTEDZ EEB-<T 5. Lapides $(1958)'%

. . oy
o=y voRERECoWT 10mg () 50mg

(&), #58% tabetic bladder, %I bIE,
EEROBMT P = - HHL, BHREEOSEYRY
LTw5, HEMRCEEODLBMIEE D WE
BELilEL ¢, =Y vIEBEC I E BEE S
U, BEORELA® &3, L CHRRHS TR
WEERH LB HITEE LS. D LITHEME
YT I L X DORMCH LMW PEGN =y VI
B LIRSS R TS L vbh T .
Cannon % (1939)1® 1 law of denervation & 443
0, TRTCOBHEOZEMEIMNC XY, ZOEEN
WD T EEHEL T\, Lapides (1962)'7
(LEERED Zr T MEHREOEEC s Th 2 Y
VEERC R U CGRBIC s LICER L, fiEERE:
BERE 2B stretch response test UL C
WA, FOFEIR B 1ml Ok b CERREA
L, 100ml iwZE L& & BNEY JiET5. v
=y v 2.5mg EHHK105, 205, 304 DERLA
EBTHOTHHH, EHATEIESEIE DEZES 15
cmH0 %2 2 7a 23, BEOFRREMEE: T 40~
60cmH,0 (e 4335, &= Lapides BITanE s
X OSEBFEE O T F R AV TR EE L RSO
135 23Sy 2 Y VGRS b, SEBREOBSME
AR B CREICR S 2o T, KKl

WTHERF (196301, BAR (196D 50~<y=2y v
DA T 5 BB OWTORERD 5.

EEOFRTIE_v =2 ) v AWEEEENRSwL
THBEDORE LR, FDV o4, MDV ol %
LAEDIEHIC TN TCHoTe. ThIERL, FHREMK
BMo 5%, BH, BRENFHRRE CERENY
LT O TCILEERENABIT T EASLE LR

2 ) V=RARTF S -EHEEFCHL YT vFy FOME
BRI 2E0 L EL bR T5. RIS,
SEEMRO RS ED T e F L2 ) vk ) v
AT T —HIL X THBRENDH, v7vFy Fixz
D2Y VmARTT—-EETBIRCEEL, COFEA%
HEL, 7tF=—A =2y vEEESe, FHEZEL,
DOFEREL DS Lvbs®. RERATCILIRYE, B
BED b — X AR, BERIIOWAR, BIHEHTD
FERGREH Y, BRI EBOBREECFASHh
Td, FBZBORR CIIMEREEN D 5 bHE, &
BIER Fiis S o BRERE LT ok AL
T, 92 ) v EARICEREREB A~ o BITO®EM
wHiz. ThnbhbERAEREDMA, BERAEDTTHET
X A EBLDEAM A CH - fo. "y vy Iy
Fy FORPRTIFRTELL T, BZT TN ARE
Rkt v 7 vy FRERL, DICRREDH
BFCOWTEHEYRAIME LK, ToOBRRIEE
ORI =2oH Y, BRYEL, TOLDEHERN
PECBEC R HERBERRE L, BhAED D
IGEEIRIC X B RGAIRAESE B D b, BRI
EYBDHIEFIDD - .

B = Y v EEMEEERRC DL ik Lapides £,(1953)%0
CRIPRE R RERE D SINHIEE DO R L i, AR
o banthine X FRTH b, REHEBORY, HR
, THEBNFIRGNE REZBOERYEEL T
%, Nesbit & (1947)% 3 TEAB (tetraethyl am-
monium) [RIEFEEMICH L CRBERATEIC T 5
B, MECEEL bl e, BERRHOHRY
BTGB, FEle—R/ 4 v VEEC X5 AR,
FEEBMRCR L R EEDOMA, THEDHRKE,
HRRHEOMEELYHEL, TS REOEHR T
y 271255 5D LEBL T\, Lapides 5 (1958)!
i1 atropine, banthine |3 /RFEFEHER R4 O, Mk
wHHD, FIRGEREE~OEEI . IEEBERC
banthine 50mg #@E:+IIREOSL, PERBIED
BEE, BREMEAR b5 2 rx BELCW5.
Peter (1968)2® 1. flavoxate hydrochloride, pro-ban-
thine %#5 1L, & & SIEREEN, X0 MR
Bt L CERDHA, BEEDETYHEL T
. AP BNTERS (1963) 17 2=2v DR
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D BEL L, FEERCRHL C2 B8
BHICZIRCEDT R w2 TR c s
TR IIET I LD, TRk O T
EFRAEREC T Az v wFAT Ty, H
THERERBEORZ LTINS 52 LR 5.

FHEORBECILT A2 Ay AFLIEEERCK L T
1% FDV, BEREED b3 v7/s iy ST Eins
sz THCRL, MERERBEENED 5 biKnEEE,
SRR EIE A, FE, BRRR LD 5 bERRENY
LT O CLEEREHM~OBTOEMAR bR,

2 PR IBE

BER AT o\ T DSV Howship (1816)2% 23
BB, RIIRIEKEREC S W TREO ML
FEML e L1k U & v, Ballenger 5 (1932)% 1%
REERAAETLIZ LT X b, FORBIBAED
BEY &), FMOBLICOWTETWS.

B (194007 BRIz 2WC, MBEEH S
TUOKENGZ S - CREA, BRESR, ihzRiex
iE, RESRSEEFCHETL, FOWEMEOME,
2 —IRERDEUZ DV TRERTW 5, = Dk
IIERE, BRMEIC OV TOBIEIC R T
BhH LRPEL T, Drake (1948)% 1334 AH
DFF RSy 7 LD CERZTRBCER Ih I RIE
AT, MVR Opn s BimEEYAvT, &
ERerE, BIZERIEAHE, RN Th TS
iR L RL, BERDT7 A r TR EEE
HZoORHBHIC FRCHD L& BT %, Johanson
(19532 —FE Z AR BITH o T R & - CHER IR
a7 LT\ 5. Von Garrelts (1957)39 (&M D
ZRBMCEDTC, ROBHOEIIET CELSWCE
$TA AR FEEL TS, Kaufman (1957)30 1%
Drake (1954)*® o#HRIFHZEEL, BHRBAIAX D
#HTECHHBNCESL, HERDOCcED, EEY
b0 LU TR, BRIMEEIL BT E Zicbh
X oiinotz.

EE 3y Y v X -RREF AT, EEE, iz
RESE, REPECOWCTRERR /- T, KX
BECEBY I Dz L, HRORAECHRYS
BIirbh bz, oOFRAMETIFECE . AR
{1968)%® 13 Kaufman B R¥EE2 B\ CEREER
Er 200ml L kG5 b, MVR 18 ml/sec % IEEED
FEAEL LT3, BER1969% 12 MVR 16.4 ml/sec
wIEHBTOFIEEL L T\w5. Drake (1948)% i1
HoDOfE- kB R AT, ERET 200ml BHRE
ko MVR % 20ml/sec, Kaufman (1957)% |3
ABA il MVR 20~44 ml/sec ‘CH 0, HHHRE

150ml Bl b B8 AR, 2510 4 ~13F OFE
ZOWT LR EZ B oy, MVR 11 13~26 ml/sec
THo Tz EEL T\ 5. Peter and Drake (1958)%
RIEEHT, BIULF, ERFEOWT, RIGHEY
WTL, ZOWTFho 71— AT MVR 20
ml/sec REEDRAL L T 5.

ZEIBRESEHF 2o BFSBIC oW THRE L
Jo. ZORREIEEDHEME L0 MVR 81
DIEFE RSP, FE1E 100~300 ml o i 35\ Cik
MVR e ZH B b Lo oD, bbis 5 EOHR
E% 100ml Pl E& L, #7 MVR EBEEE TR B
F19.9ml/sec THo 7o, Fic MVRIZFE4T3 5 AVR
1% 7Tml/sec X FRCHb, VT (1E#EE 20sec ¢
BTz,

ERAESE LD MVR OB DT K
(1962)% (£20~29F, 29.8 ml/sec, 30~39%F, 30.1
ml/sec, 40~49F, 27.1ml/sec, 50~597%F, 14.6ml/
sec, 504 LI LTk 15ml/sec ITIETFL T3 &
e, AT (1968)% 1X30F LLF, 24.8ml/sec, 31
~504, 27.3 ml/sec, 51~70%, 20.3ml/sec, 50 L
ETd 20ml/sec iz hE MVRARL TS,
EHE OB Tk MVR (3297 K485, 22.8 ml/sec, 30~
497, 18.0ml/sec, 50X LI E 17.8 ml/sec & - f=.
Elo, TREFGLT VT OfER, AVR OE TR
bhiz, ZHABNHRIVETEEL LS,

B EofEkofss L UBEZEOBRERZRETIUE
BER OIREIC HE I E PR B 100~300 ml, MVR
20ml/sec, VT 20sec, AVR 7ml/sec L) 738 L
ehE Bbhs, LHL—RCESD BT E Lk
W, EBMBERDET OEMSEH 5 & LEEETE
ZETHAH Y. FNIIEEIEC DV TOBR IiE %
BZET5 L, BER (1969)% 113061% #EFL MVR
59ml/sec CH D, HBHEY FEHRBIL 18.9ml/sec &
THEL, FARRCREER, BYXATORY LEEL
T35, RE (1968)% (2156 DEE, #igo MVR
B L, 5.7ml/sec X b 22.6 ml/sec & CHEL =
ZEHHEL TS, BEILETRIEEE (gestonorone
capronate) DIREFEH 1561F 4 flic B EEROHE
Fh, FDA4HD MVR ¥ 9.8ml/sec X b 16.2ml/
sec L7nbh, BMAYEEZ L 5HNLIHFINZEA L
BARBERL, BEB»F—FAx EEL T DR
MVR 17.8ml/sec & IFHE{EIZT ST 5 DA 8%
Lic, RERECOWTORBINGERNHO Ll ¢,
EFZLIFITOWTC 21EIESTL, $KBERT MVR 12.3
ml/sec X b #55E#%iz MVR 17.3ml/sec k7% b, +
DOHRINEOHELL D 5 5.

HEDZ & BERTI %I /o RyE EBic &
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D, IREEORELADILY 55 HELVLB.
U LEERRBIEED 2335, BHWER, »7—
TABADR, BWARL I hEEY 3T
W2 L HERCHD, AREBIIMRERTIZE, %
BEFEO-TTHEE LTI ZhERETHH .

3 REEREREE - BEEERE

WeakeX%, %9 BUN & GFR 30ml/min TR
w5 ELRLIEUSDE VbR Tv5, GFR DigfE
E U TSR0 b T RN TBoHE L E K 7 ffifE
#HTH. LoLasbEK, OF%, B Kfk
K, BELEEMERTOREE 5P, E
BEOoLFAICnLOBMEETFIC I » THHEREIND
5. RBERBREREA AR EE CHRINEh,
BEEAROFERER ST, ¥lkosvrs=v
NTEBRCOBBRREYTH D, (LERTITs
v7EVYOBKYTHDH., BIEEIMET LLLE, @
BrovTF=vREEL, FERHUEERLIBE LD
5 %75, NPN, BUN o#EE:ATFLFETLRVS
BERHBH. FRTEEs v7F=v BER R
BUN X v 4 X b IEFEC prerenal $ A\ ~% postrenal
azotemia OB T L 5 %%, 7 v 7s=v0Hk
HIZRBL Y b —F%FED, OFRELFENMERTF

BEI N0 T, BUN 0 X 3 BBt A
T X o COEREEERE BUN X b7 v 7= v DR
53R L BHEL T3 R 5.

R, BETRBRERETEEY T by (R
R ABEERELELTC, B rLERAShTER.
AL OEM Henle B, EMRME, £68
D% counter current RIC BT HEEINTH I, B
DEEE, FFCBRI L B TE IR T 5 2
Lhhom b, BEEEGEEE UCOREM ARABRIE
BXNBXoinot., FLMRLECHECLDE
Tl T RIEME IR S osmometer D HEBIC
X, IYVEBTUALERIHETL2 X518
To. RBMEIIGAENC ERE, BT XD
O ERRDY, MOBTEE 2 ER T, BEED
i A LD EED 2 I CEBEATE, BEERK
BIERA S 2 SR DR D H B, FRAE
WEIRFUL GFR oA & L IR T 35404, GFR 25
EEHEIVEERIL TS, REFBTIHARNE
WINIEAIML 5 5. GFR 2BECETT3 &, Kb
RipEPEAEORREECHEE LB (LB b,
counter current FROEENREEZ I LD, KBEM
%3 LOMESED ADH ICHT5 FISHAMET TS

D FRBBEF 7w VvADOBBEFIRARCIBZ L -

R EDRD, REMNETHIERLSRD. REBELX

BUN o#ifio LRICHKL, EhDTHBCKIEL,
BHEABROBENLBEEEE0 2N BT H DB
FEHERIRTREC % 542, Bricker & (1950)* 2k 2k
GFR 7% 25 ml/min P FCRAKEMDIZRTL LS
CAETFLIEL®, GFR5ml/min MFCiig & A S
8, BREDIC TR DEER D, L
T, Fishberg BiFABRIIBEOBEREBREDSET
OEE R CER B2, UHoBREBOMER
BEEREELTIECEERTHS.

Rowntree and Geraphty i X b fl&Z X hi- PSP
BERGBRI I AR  BBKEBCIGAE S h T 5 8PSP
IR CRIS0S BT AT I Vv EEE T A D CFDEE
i 6 BRERGE D, UB ISR HEN DR o
T3, Thd r REXBLERE, I O0%EM
RAlERsseA 313, PSP 154 Bk RPF 2%
L THHBPEI R cELINDY. BEEOEEEM T
BRI AR L PSP i ER B
Tz X oy, FIRC X - CHREE LT3 &
WOBEDTERL H DI, DL X305, 605,
120 HEXWELILE T2 LERDD. FHEILGHE
DRI X b ingcoc, BEEOEWH, KE
e OB A B TIARESE E B s, Bk
DL PSP HHESERISSE R Bk SO Bk
BF (D7R%, REHERAL, Toft) CEETZE
TR R 2 ST KR L, D\ TIEALR S Pt aE
3L CKRET2, 305HEBS IO, 2REMEIRE
FERECF D S BEREITT AR EE T D2, &
N OHRIEA RS U TEETIERBER O 2 E
DB E 5L DD LELLRBE®D, v T7F=v
7Y 75 v ALY B GFR oIt inulin, mannitol
7 &0 polysaccharide # A HEEC N, F0
X2, BEREC DB ERB B FRE
1D, BEETREMELSR 25, E—r v
7 5= v OUIEE, HTILRME b OHHEDRIEA
o inulin ZOMD 7 V75 v RACH L TBERS
RELDITHELBRPENCET 5 854 THS.
R I VT2V o 2 ) TV AR2UEMEE LR
BOWH DI it Tn B BNEEBILBE L v,

SEEERE CHLFHERII 1 Y1 v T
VKB Sml BER, FARED LY OBERE
DERRER T & CRBE Y 5 5 HE CRBEE CILEE 3
SDHB TSI B Y, A~540F ClLES
Lind. FEOPHNBIARRIRRE L REE X b BE
Wi, B REx@ELTo8ETH, FEDOD
B E s ERRBEIEO K & B A1 Pk tarERa 23
BIETS. BROBEIBENLOHHERLFERL IV
REEORE S ClEVEREE, REEM S5
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EERBEORECEEIEL b, TR
SRR R 7 SRR L D 7nd, PR CLE
FIRE PR 22 EBB D, EEDOFIRENT
TEE Loy, FHIRFCE T AR carading L
FedS, HHRREEE 53 B TR Iz
PR R R (VP SRR OB SIC X D,
BERELEZL CHRBNELOEMN, EABHEE
BRE X I HETA LR BERSI b
5. BEFACKRBRIZLY, IS BDOEHFEMIC L
DIEBHEEEEN T DIET LT I ERL b, BEEAR
RIEEOBMERELE IS, BEmHoEE
FNTRIMAIE X A7, GFR ICHAIT 2 5% %
OIS B RBESBERT S & Likind . Lich
- T IVP @ CTBHAE, &< GFR e+ 512t
Cw 5547 HRIRPKBC s 27e 5 © LR WET
4. WBEEO T L REEADBAE L CILER
D GFR U CLEERERRER A L0835 5.
EAT L BRL ClRBEFFIR A B ¥ T, EBHNE
RERBID, BEALFEEIRT, BEERCIR
BIEFUR 233 X7 7z GFR 10ml/min T ¢d
HEND®, Lich-» THFARBCHET LA IVP <
EERz bhiul+EoEo GEFR 13470 » 4 10ml/
minBEH B - LEERTS. mEOREES cHEil
LT oL PR LS BEIT N 2 v T F =
VBN Sme/dl*P PEcHED GFR iis L+ 20
ml/min FCHD. 22 LEEAOREEY 2T
X1 GFR BETLCHBZIITRECD 55, R
HICRBREED S EAIIRBAE ST X b, A%
RIFRIIIFH RN TR D, IVP CliEER o0& B
EEaINL., LHUREEX D OBER S 570 1#
& Aol R B R BRI IR BN & o RIRIGER 21 I L
5 HBEDEE L LD LD D, FBFLTTKY
IR L 7o RlRE, IVP 2T L. v 735 Al
BieEEy, Ryt s e EaiiEL,
BEC r BEHNC X D T SR LR diir e LT
L b0 ThSH. TAY =S L LT HE -
Hippuran i X BV /7 75 A0MER L I RT3, %
My /7 75 ADEEREFHTIZ DTk segment i
PR B LETHEMRFD 5 2L U5 DT
TOBFTLTHLE, FHILCAOEERYSHETL
TR G L LTO A& —ViIC X b BEYRAR
Foo BTH (19610 NIEFEBELHR L L CE -5 —
v PSP LEBRE L CHRBIRA R bhio s &
PREL 5.

BlLEBRCE 22 &  BREO B EMER L H 518
EBEAEMEOBIELY R D> Cnb v b, EBHEDR
HIHEHE (Table 2) (kAR IMFESERNER M

L OB OH® §HE il dbh i b DT8R
2. Firks BUN, 7 v 75=v CGREMEBAEDTE
BD, PSP PEMHRERNIESM (RPF, AR EEAED
EED, 74 va S AR GROIREEGED
BED, 2v7a=v.2975vA GREMEEED
HED EhIC 5 BERERE X D /- T 5. grading
BEREEBMOBRIZE L TROROD 4 BFED &
#, index (0~3) o THFEHLLTH5.

PEMEREIMBRE T~ OB, Ak
RERAE, BBORBE~OFEARAL ED_EMREE
BIZLDBRIFTZRELTCLIELE LSS5
L. EED (1963) 1 X it 6 FRICATHI O LR
T4k BERL, 5 B2 BASKEER T Ho fo ks
5. PAZEMERONFUIEELTH, BH5F, A3
B, ZoflEino s, EFBOLSEOBRBIE
40, HERZ2 01, MIREENE 1M 7 AlomERR
FESERICH - 7z (Table 3), [EAERIzBEEARE
REThHHN, LhUINCIBEER 2O RER L b
ETLTnicd D258, BRI RBEREEERE
FIE B G T BB [EHE 35 ATAEMRIE O F %
5%,

REH 7 —F NEPFER R & 2 CEHRENCE CIHRA
HETZIUTEL WS, ZhOARREOS AT B,
REER, ZOMOFHRHFRCEEEEYRELR
TR B, LAL, BREERC X 0 £8RER
BOBEIMEED 2\, FHEEBCL D, Gk
BIGEL Z B 500, FRPEEORMLEL LT
EEER LT s, BEOHTD 3HICHET
LEeHREBONEL E - CPHaR oo, FED
BSRL7c FBRBEBCE VT, O HEZR%Y
EFRELUTREREL, REEEREZFREL T 5729,
B L U QiR RO A L K E o T
WHZ EDS, REFEROBEIZBUN b2 v 7
=V DR L DY S - Cic X i Bz,
PHEEM: IR IR B CIL AR R BB L 60T B e bR
RERS, BEERE L RELNENVDELRS S
BE (Table ) o TEKmE, EXERT
5% 5O TILE Na MFELXRLC5. BREEC A+ v,
BHHLCIEEBEO ERIC X A K v - T F—v
ADMELRE A NS, MEZZRINC KT 5 —EikoEin
., B ol 2 REBEEEY $ - Qo AN EE
HEME, mERDIETEAFORBICART AL T
WB TR A LPOMRSERNEERC L b, FIRICE
L, BUN, 7 v 75 = VENEEIL L LE S BT
LEOBREEHEEEC L Y, ZORFEOERER I
B EEDIRAIS DU TR LTz,

= (Table 5) xPAZEfi), FIF# BUN, » v
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7F =y DIEFLCET 2 AN E R BN 5 T
H5. MAEPFEZRIZRL Tn5. FeRBI
FIRE L vk ¥ CoPHELTRL QB30 5D
CIBRE Alnd o o, BEEZIRAGL, R Tk
LHFETREBCH- ORI ERC B 2 2ixd
70, BEAETCCRERBC L 2EEEL ST
BAIDBDE - DT CZR EFTERCIR D LD TH
B, Lictis This D BEBRERESIIEG-b0 LE 2R
X bis. FEEOGNIHAC X AP0 mNEE
RN ET L B 26 SFh vk, &
B 1 5 BEE Y S (ndex) TRL TV A4
(Table 6), 7v7s=v 279 75vADSK (in-
dex) XEHER (BAEH0 &P L TS, PSP
PEHRRER, 74 v A EERAB R EERE L O—
ERRIER D,

Bull (1956)% (3 FIR I FUR ORI & d70- T
BiEEE GFR AR A LT A, RAEEE
B SHTEETS Evvs T B, 5 (1969)5 14
PRI FERT 5 W% X OUREIK B o B R Gl £
BAERE L HITL, BEKEECH ST+ 7 e v
BHOBEE (A ERL, T LFORERIEEED
ERIiCOWTHE L, GFR (EFIC X 5 AE ALk
ZBRIR L, AT B IR BE OB BeEZE L
WEERFEIEC L 588, b B IREmERE
i, Na WIbEE, SA4CHEHRKERIEESECT
Bofe LRNTNS, A (19677 (LR D REEH
EMREBOETREIT R & b b SRRk X
UEERIKEE GER, BHEE L Rl B 775 &k
~ IVP 0Bl TS, FHITHFREER
FEE O TR DB D o ihTe b 1o, BE D
(1969)%® 11 T HRIR L EAE g BT <13 PSP PRlbiE X
D, BEERBEED ETNBETCH- s T
5.

2y IR BRI L 5 B RSB E
5 O WAR RGBT X B FURR 1B DR B
MBaEZORE L 1o i (index) i X 5 B E
TCHELICHT ThHH, BRO—2L LIBOER
(HHE, #2) ol on iR e 2
CHIER LT BE CH o 7z, L LIRAFEHYE
BB H A bR e ARARER AT LT
HHRBLBEFTHCHD & Bbhi.

VI # B

PREGSTEME E B O I R, BER
B, BLUOFBRERELHTL, W Ir0M)
JHE bz, o¥OfRE 2.,

1. IEEBEAESRESLEE 9mmHg X
DR UCED, R EA 2228 %7ai6, FDV
140 ml, MDV 265ml % L Lz,

2. TRRERMERENE OB BT T BB o
HIcd b, B LETH TRIEFEEN 2w L
ERENY Lo THER - .

3. = UVIEEE, iz v RO A
PERERE CRIEFEBM G 2 A EEEL ST
RS, FRRMEEEN TR DBE R, &
BRI cik = ) YRR X D BBEEA, B
ORI Cldl = ) vIEEHE X v RERA
BT AERCE D, ZOEYEEEORE
Lo i,

4. PREERZHELURWERABTOHRT
BWEORE L, BECHERBYIERER 100
~300 ml, MVR 20 ml/sec, AVR 7 ml/sec 1),
b, VT 20sec DUFiB# 2 Bhbus, Ll
—JRICEES DB & b I WA TRRPER ET
DERNRD S5 ERERETNETH S,

5. FEAPCHRIZR/ET S &, FEHOH
e & & 7\ MVR o4, VT oiEf, AVR
DA DA DA Bz, =ik AEBNPER D
ETe:EzZLRSD,

6. BISZAEABAHE, FRAEREE T MVR oK
T, VT ok, AVR O TFTAELL, £0
TWRRER IR Uve, 3R /v LB A FRIC
LY EHEERSHE LSO TR EROKL T —
ABWEIN, TOBBELRANVCHE T
<.

7. EEERBEESEEC L) EEBETRLOR
BE e L THieonT, B kB
EERREE FHEO RE L £ WRBFHE
RS EEY HEebe T SORDO% S
(index) % L OHR&E R (HEXR) ©EHT5
B TR LT,

8. MEERL (a) PAZIME, (b) FRE
BUN, creatinine o ERLicE 42 HE, (c)
FIRBOREL O BHRTx, BEERZ (),
(b) AW L, (¢) 2REHFEOMER
HHIndio To, EREEZEREG Cor © index &
L BET L.

9. FEBHEOWH U BE R I OSBRERE
Ha, FrUCHBEERELRITb0, 22
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