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THE EFFECT OF LOW MOLECULAR WEIGHT DEXTRAN
(LMWD) ON THE RENAL HEMODYNAMICS

Mineo Tamura, Masanobu Maexawa, Saburo Kono and Hironobu KawAaNisHI

From the Department of Urology, Osaka City University Medical School
(Director : Prof. Dr. M. Tamura)

LMWD has been widely used because of its beneficial effects of antisludging and disaggre-
gation.

Urologists has also interested in the plasma expander, because the recent progress of the
urological surgery has become to require a large volume of blood transfusion.

The best plasma expander in the field of urology must be the one not only to maintain the
blood pressure and the circulation volume, but also to have a good effect on the renal func-
tion.

The purpose of the following experimental and clinical studies is to evaluate the effect of
LMWD on the renal hemodynamics.

Experimental study :

1) The response of LMWD (Dextron and Dextron A) on the renal function was studied
in 24 anesthetized mongrel dogs.

2) After bleeding of 2% body weight, the same volune of the blood or LMWD was
transfused intravenously. Before and after transfusion, urine volume, urine osmolarity, serum
electrolyte, hematocrit, systemic blood pressure, renal perfusion pressure, urea index, direct
renal blood flow, PAH clearance and inulin clearance were measured.

3) LMWD was transiently as effective as the blood to maintain the systemic blood pres-
sure and the circulation volume. LMWD was more effective than the blood on recovery of the
renal function.

4) Change of the serum electrolyte was negligible, and the use of mannitol after trans-
fusion of LMWD was more effective.

Clinical study :

During and after various urological surgical procedures (temporary ischemic kidneys; 4
cases, the others ; 24 cases), before and after translumbar aortographies (10 cases), and as the
extracorporal circulation of the hemodialysis, LMWD was infused and renal function was
measured. LMWD had good effect on the clinical renal function.

LMWD is a just suitable plasma expander in urology.
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LO#EQ 75| 3 |[BEbeMES | TUR 10 s 8| 365| 70| 30| 121,800 400 | TE [500%4

gOmOps s i (TR | 1ooff T 450 28l 2| o0 0 o [
ROMON0 9 BMREME  [1R¥A% sofius B R 6| R 2500 720 | T [s00%3
FOROp0 o JLTHHIEX IR %@a w R a3 e 2 [
$OIOps| JUBIEX I |1 ool W 6| | 2| 16|00 20 IBK oo
FO#Ols s UBEXIIE | g, W sz wz] o) 0] 1200 0 g [soouce

W wi| s24| 72| 33| e8| 2300 36 ggg

JeO B 7 BRI A ,
=0 % & L g O3B 310| 70| 30| 62| 800 30 5 500x3
AIOH0[37| [ S IER AL sofff, I 486|981 40| 121,000 760 | eu lgng s

fith 3 H| 485 | 97| 44 12| 900, 780




ERHE : BIERC R LJIETESTTFA Y S VORE 499
- -
&l 5 B Fk AR 5 B 4901 99| 45| 11| 1,500 820 | sy
2UOBO <3 8 ?gﬁ%aﬁéﬁigu%ﬁﬁ SOms3B| 490 | 99| 44 o | 1600 835 | T& |500%2
R Vi vEA # wi 415| 95| 46| 8| 1,450 900 | e
24+OROB6 8 BBKE |2 2zl Omsfl a20| o4 45 7| 1650 920 | TE |500%2

KR, AR : e+ & o,

EF : ERESE.

BUREE : FBA38EE 5 A LEMIIEEE, MR, BUR, #F
REYF2EESZ, EBEZ L2 Ih, LIEBHE
CED ¥ CEERE L Tk BB R T IR4 14
3AZHEME XL,

BE « ARG RIF. BERTEES STt
EE R, BRI FERTH D4, EART
EfBHY, EF TEYMETS.

BEMR . mE 120~70mmHg, Wa-R (—).

MR FROERF 408x 104, M sRE: (Sahligk)
80.7%, Ht {E38.0%, HMIRET, 640, TOELHE
Fizl.

M RTR : Urea N 9.7mg/dl, Na 140.2mEq/
L, K 49mEq/L, Cl 109mEq/L, Ca 8.6mg/dl, P
3.6mg/dl, total protein 6.6 g/dl, A/G 1.87.

FR . SBEEE, RcHE B () , wE
Tk, RO ) , B (), EE (+) , &

(), B (B

BEBEEEFT R - 58 300ml DULE, BEREAIE S X O
RENCRE2RADR., ERER X b OBWERIEL
RS, FEHMIAAEE, ZRITm% 6'507, BE
800" LEBELT3.

VARAT R ¢ BB S (B13RD i, Al
EHThDM, EFC—FT5McMEIREGREY
BB, HHEERVRE GFURD CTIEERER
REELRDIRCN, EBFROEFHOBHIE AR
RTHS.

P EomR X Y EMEIREFA L8 L, SBE
HIEHFEM T L. Waios B R, 5%
RBF 604ml/min., GRF 60m!l/min., 2% RBF 218mi
min., GFR 38.0ml/min., ‘TH > 7=,

FINFTR : BRI TEFTCEL, BTy
F105 bbb OET T 2 RFTeA% T - 1o,
XHREEX KB THHEZRTRALEOI L CE
PIEMR R - fo. BHEMEROS, FHiRE 120 4
THote. HmE 300ml CHEHE L AR TR
e VvARBIV0% <y =y b AEEER, i
CFEAPr VAR 500ml B XU0%<v=v +—
AW 200ml RERLAL, MEEERTSZ Ll
iR ORI RIFICHERF L7,

HBFTR : B ORERVBE T, AREOWHTIE
Ll b0 dbBHTH FEIERD

R : it 7+ A rrvA%1H 500ml 48
S L7, BRI RF CHMEM V&R EGF16KD
TREED B, #ith 108 B0 HElEB T v RE

(BT CTEBERA O X OERBNROE
IR L BIF &> T 5. #7208 B 045 Sk
BB, A% PBR 610ml/min., GFR 62ml/min.,
=% PBR 240ml/min., GFR 43ml/min., “CABH
BEOBELTD 5.

FEFIIL.

BE : BOFO, 47, £#A.

KIKRE, BLAERE : et & T &idinye,

5 - ARAYMER.

BURIE : IERI35FH X » MAES B L 5L Toiesd
BEL T\, B4 3 B258 X b ARMME %R
z 3 H28B S EFZR L.

B MBS BEOER*RO5ME L1k /s
W,

BEMR - E 114~62mmHg, Wa-R (=), M
fE 1R 10mm 2 RyE{E 28mm.

MAFFR « FRisk 484104, meskE (Sahli )
98.8%, Ht {# 48.0%, MAMmE3K 10, 800.

M AT R : Urea N 10.0mg/dl, Na 146.7mEq/
L, K 40mEq/L, Cl 106.5mEq/L, Ca 9.0mg/dl,
P 3.6mg/dl, total protein 8.0g/dl, A/G 2.1.

RFTR - RERE, [cEE, &8 (+) , kAT
RHRMR (+) , Bl (+), EE (+H), BRE

+

BEMSTTR : ZEERD.

VIRFT R, - BEEA L RIR (EI18RD THMUERT
MEIRE LIS o5, JRHEEE vEG (819
BD Tl & b EEHO PR HENRIF ch B
7, BREBRIERCINEL TN 5.

PAEOFRR X b WM E G L 28 L, 585
BRER T TERCTT AR R 2iTiR- . oBHE
XA RBF 480ml/min., GFR 52ml/min., £
RBF 462ml/min., GFR 48ml/min..

FHMATR : GOF KRB THD Z & BRI
iR fo. ks, WHROBEELEBICHD A
KREER IS, FHRL305, BHmERT705,



500 HFHE : BERCK LETESTFF+A L5 vOBE

Wi 50ml. BRE:BEIMA  AFRC 7 2 b r v ARY
BRLEH, HillT5 2 & AT ORI D
TRIFTH- 1o,

BT R - EARMBORKE, RETOHRKE LT
—HARREDO TR RO D (20D

BB HEFF A rv A 500ml % 6 BREME
Ali. HERIVREELD SEOREHY R D
Jo. #i% 3 B B 0B RBF 450ml/min.,, GFR
45ml/min. B 2 METOMEITIEE L T 5. kD
BEmEML RSB (X)) CEBBROBRFR,
#1580 B OBENBR VRE (22K TRETEY
RO RIF TBREROTRB LN L HEY
Rob. 3 PREBRRCTEFERETEL T
5,
COBREfET A LIc kD, EREOBHELEYE
THEHRTH, TLTEECEREIFTEL T3 E
FTh, HEEUNSHERESLEET Ll %E
CEMEBTLEZDLOTHS. hiiX, BGH
DFEOMIZ, F+A ey AW D microrenal cir-
culation HEIC B XIFET BRALHRENRE- T NH-
7o DRIFH TR BT

2) TOfLDRBERFHE : 4FIFER L. §
3 RECBIEGIF22, 23, 24BD 3 FH R 21T AT
RAFEEL L RBECBREREBLETHLIOT
»5.

GOF pRle, BEREAMRE: S i BHERE T CEN
AT LI, EHT7 B XA TEHm YT

5 k7 FEA L vy AWKIREEIE & A ER
L, Fihoh v REE I AERD T, H
BAEA 7. 14, 19, 2U3—BROBHEBETRTFE ¥R
To B DU SPE AR R O R ERBCER L,
F o BEREE RS RA Z b, LTIk
BEIRR SRS ek .

3) RIERKEIIR v RBEERTRD06] : bhb
HITBRE - ZITREA E L TREIIRVBREEY R
TLTW5,

BEEIF, BEZKIG, BEA2HABIVERE
55, BERIEDS 1 AO106C, RENXEIRY
BB ORIHEK 38\WT RBF & 11 GFR %HEL
7o, WAFRI30 X D FEA b ryv AR S500ml % HiE
WEL, 17 /- ABIRRBE T T, EEAIIIT6%
vrr574yv 40ml RERLI. RERE4LRC
—¥ET5®YChHB. T7abb RBF ¥ 813.4—
884.2ml/min., GFR -¢F# 88.7—-94.0ml/min. &
B2 WITEID 108.7%, 106.6% Lis»>T\w5b. %L
T, RBP 3} X% GFR AMEEZRTEM CRITERD
HMEAEMEARD S,

) ATBOmMBHFCERL-146: ATEOm
WHRE U THERALCERN X, MK 400ml w7+
A b vy A¥ 500ml RERALN, HAERCKm
BT IO AL LAFBCHATS Z LA TE.
FLTHRED—RRBIC S EE LD h- .

3. BERBID/NEL BB

D RBEMmIEE LT - WREREIRIC 317 5 R

Fak BRI VEREETITROBERE

_ﬁ %\%T% . RBFﬁﬁzﬁjﬁ%#&ﬁ'é' bﬁﬁéiﬁ%ﬂﬁﬁa.
= & (ml/min) ‘ GFR (ml/min) |RBF (ml/min) lGFR (ml/min)
[ ] ’ 41 | 8 | EBEE 796 82 852 ’ 90
2 |2 m |39 5 | EBIES 917 102 930 ‘ 109
3 | & 5&} 67| 8 | EBES 825 79 882 ‘ 83
4 | BB K 1 39 | 2 | BBE 1,120 120 1,115 ‘ 120
5 |7 M ‘ 30| ¢ | HERRE 927 86 940 94
6 ‘ Hoh| 20| 9 | WHUEASE 503 62 562 77
7 ’%m | 48| 8 | EB#E 890 78 904 80
8 | A& |62 ‘ 5 | ABREA 1,230 116 1,232 112
~44§k~‘;;mﬁifuféé awlkégﬁﬁéfﬁﬁ 756 90 801 98
0 | R M|ss| e ! 2§@§ﬁﬂmﬁﬁk 570 68 624 77
35 {E 813.4 88.7 884,2 94,0




R : BIERCS JIETESFTHFA 5 VOHE 501

OB, btk b, MFESXOERMNK
BEOMRFIH, BiFgE8yi XiETioThith
bz, bhbhZiE 1), 2) DT 48
BREBBFMEAC T2 e v ARRZERL, AK
PERECTG I Rt -> T B ERITEH L.
LaLiz2ih, BRSNS L) BECTKREL, Lrdk
REfE] 0 BERELIM % B3 % SE G O it O B HE I B X
FETAROBHRICOWTIIS B I bR L

BRI AR T2 5E, D7 VT 7V AE
BREWDCBEERORLENBDTEL DDT,
BARETEERN TS I 5 mEACIREECEDL X
RTEAELEW, £LT, BB~k 5 Dehyd-
ration DREBTIIN 2> TREVPFEATHZ LD
50T, TOBERACRERYETS.

2) BEEATRBINR v ARRESE HEfTH O A : Beall
et al. W X % L BHAOMERAAREARC L H—B
DEBEE T4 5 L L, Bernstein & Evans X
5Lk, ZOBBEATXEAMERL sludge IV
aggregation 234 U %7 T, S HIEARIC LMWD
EREL TR EFHTHD LD,

R SERIMEEL 1Y, B Aortography, Drip infu-
sion pyelography, Venography 7z & D&EFI% KE
BRI EAT 3 HE HEECIG A IR 3 HECH
5., C0XO s, EEEIBEBIEERORED
BECIIE S IEN VA, PEES L AREEDRE
BOFETHEATCIIBREROBENERL, Br4
CEBWABETNLDS.

Beall et al. O#&IC X % LRERABIR v HRIBH
ERfTE#% ¢t RBF ¢ 984-362ml/min, GFR
T 92—54ml/min » &% HEfTRID37%, 59% &
BA LT3, Ll bbhbh O Tl Bl
BEORWH DT XL TELERADEVWORHLT, &
BHEARR O L DX HifTHr % » T EHET O Hiny 82
fo. BT, FEFI6 O X 5 mEEOm MBS (5523,
4R wk\Th, HfTH RBF & X0 GFR i3
DL T B EWD Z &L, BERREOEL LY
Efhc b B KEDOBEEHALEALED - L&KL
TWwW5, LT, ZOZLXFFALeY ARD
microrenal circulation FERE®D FEHIC HT0 > THy
BhofedbDEELD.

B

m. #

1. ERTE

1) MERAX24EELEAY, TFAIRVEL
CF+AbrY ARO B35 HR%E HFx
7z,

2) FERIrVEIFFFA e VAWK,
BEMEES L mED MBI LT, —
Rk K & RO R S 5. BEIEOCKE
BEL Tk, MKIodELTHD, LMWD
11 microrenal circulation DB L TH
BNIHREFEET LI O LELDLNS,

3D FEAILRY BLIU F+A e vV ARKE
ek smFBERECEBHRBEEC, EETHE
HTH5.

D BE<V=y P—LHEDHHRZ LB
BREXNET 5.

5 SHEO AMERTR FF¥A e vE I
FEA eV AROHEE TR

2. BRI

1D —BNBmMEN Y B4 s FHidH, %
O fh OWIRERBL 2450, BIEAIREIIR L HRR
EHTH106, B ICATEOMBEHREL L
T16, R ERALRFAEREE L.

D FEALIRY BIX FFA e VARKR
WREHFERIE 5w Td BEhi ABEIE Th
D, WREBHFNHEE K routine K FHINT
BnbDrELS,

X Bk

1) Atik, M., Manele, B. & Pearson, J. : J.
A. M. A, 183 : 455, 1963.

2) Beall, A. C. Jr., Crawford, E. S., Couves,
C. M., DeBakey, M. E. & Moyer, J. H.
: Surgery, 43 : 364, 1958.

3) Bergentz, S. E., Falkheden, T. & Olson,
S. : Ann. Surg., 161 : 582, 1965.

4) Bernstein, E. F. & Evans, R. L. : J. A.
M. A., 174 : 1417, 1960.

5) De Wall, R. A.: New Engl. J. Med., 266

: 1078, 1962.

6) Gelin, L. E. : Acta Chir. Scand., 122 :
287, 1961.

7) Gilmore, J. P. : Circulation Res., 14 :
301, 1964.

8) Lindsay, R. M., Linton, A. L. & Long-
land, C. J. : Lancet, 1 : 978, 1965.
9) Moore, F. D. : Surg. Clin. North Amer.,
43 : 577, 1963.
10) IIAREERR - HRgsb&Ek, 11: 92, 1963.
(19674 1 A25A %)



502 EFHb - BERCRS XIETESTFF+A 7 vOoPHR

a.

W o
F3N BB URE, CENBREE
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FIOK BEEMEEEVRER, EEHOTHIT 22X BEMMEEE VARG (REISE) £F
HEBEMREFTHS. BEA ORI RIF CHEAER O
b WA L&%"zm&b 5.

%20@ Fiikac %’ﬁkfﬁﬁ’ﬁoﬁﬁ Rﬁﬂ““‘ -
DIEKE L ORRIEOM TR La B0
5.

o1 BEBM L REROEE), EBCRE A
DERERRDIEV. 24X REMEARBIIR VAR





