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RAMBEERICHE 5 MG HEBE~E 7 v E L fED
HEh & BEIRMEEEICOWT
——ELISA iz X plE8 i~/ HIEEZRHCT—
R & KB KLt T
MEEgA FlLFEY RH /N
& & wmx ' T
= 5 BEt L.
R EFHE

RHMEERT Fi1 & MifT LIcB AER146IZ D
T, ELISA EZ A~/ vt L BIER
B, BAERICX 50 L BRMAERESE &
DBERIZ OV TR L. REEEEZEDOEEL L
TR e N-acetyl-D-glucosaminidase (NAG) ¥ Xk
U8 ag-microglobulin (exM) o il & & % IR #F
creatinine fE T LT index & LTELL., T
NOIER & FIMERFE#A~T 7 o E U E0 LR
Izl LT NAG-index X 8 yM-index o I
AERD, B L RMAEEEOBIRIHEE I .

iU &I

EAERIZE b7 5 BmMMEBEEORA 1T, B
Offic BT 2K EREHED—DTH Y, MiEH
BT S a B E S RMAERESE & OBIfRIZOWT
B oBENR SN TELDDD. —F 1
BT e ECOBIER, Rk BEECLE
BIET B2 HENRL, ~EFwty 1mg 2%
ANFT R eEy 142mg BEET S LEDORED
bLITBANES RV BERSI BT E
VEED S ERIC X YR B4 FlESA—RREYIC
TbhTED6, 4E, W KV +FA ELISA
ErRCclli~T /e CUBES v b ERREL
1T, ZhERCTENERTFMIC ST 51
AT S o E U EOHTR L BEEDB#EIZOWT

*ZERFELT AR ARE

HAEER Tz AC bypass i, ALFEEM
B B\ B KB ARG A T B AT & et L7
UBlEx% s L. 28, RATHEMEIA, @ik
5%, FEiT44—67K CFHL5R) Thoro. &
fefiral o B aER A I3 £ A1EH T, BUN 1743
mg/dl, creatinine 1.04+0.2 mg/dl TH - 7=. 4
BRI e — 5 —F v 7 LK@ (Harvey 1700)
53R (Maxima) A &5b¥TT -
7-. BT 15% mannitol (5 mi/kg), 6% hydrox-
yethyl saccharide (Hespander 5 ml/kg) (ZFLEE Y
UV BNz AR 2000-2200 ml THIE L7,
FEEEAR LA, HEFZ 2.4 /minm? % BiE
& LI,

g SCRESE

BRI EEBIREES » 6, WRERE AR, it
B304, FMK TR, M1 AH, 28H,
3HEBEDERSIZR\TIT - . REFIZEHFMm
FEafElic s 28K 2 A re.

BIEEA B X OWESEER LI T. EEE~
T/ w ErOBlERT FY 580 ELISA %
v hEHAVK., KXy b~ b e oot
Fuvry lBRNCEETECOBEEFIAL
12t DT, w4 7w L— K2kt b hrrE
VRS SSREMEA TN e b, Hie b
~NESu CUPRICER AR LB R ERD

Presented by Medical*Online



670 18 R #l # F12E Fim (199D

x1 AEHB R OHNZE N K

VAN N -l

AT

WgE 7 b e

W~ S m £
N-acetyl-D-glucosaminidase (NAG)
ay-microglobulin (o; M)

NAG-index

oy M-index
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BAT R E L —fB~ES v E X142
ELISA #

EREEE

TS S I B

R NAG / JRF creatinine {&

Re ;M / JR b creatinine &

f~E v Erfiffick 24 KM vF ELISA
ERHVTWL S, R EE A0 MK DU TR
HETRE Lo RIZ 0.04+0.0 mg/dl (M+£SD) T
B,

FRERMEESOREL LT, Rdo
N-acetyl-D-glucosaminidase (NAG) k¥ X I8 o
-microglobulin (M) ZHIE L, T £ R+
creatinine {E T L T NAG-index % %\ & o
M-index & LT L1,

2B A EEEZ FHEEREERETRL, MatE
HOALFE X Student’s t test I X W {7\, fEEES
LUTEEEEDY LHE LK.
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K3 B NAG-index 3 X UK ayM-index DZH)

SHITETT 504 1 B HIC b k14604 5
il 1.8-10.1 mg/dl OEHE~T 7 v £ oK
H It

3) ®3 itk NAG-index X1 eyM-index
RS2 L =T . NAG-index %, WRE:EALA
B2 & S EERBHAA RE £ T2 844 mU/mg
crea 12X L, RAMERSRLICHEML, &4t
TEIRBALA150— 1804 FFic 1X 168+253 mU/mg
crea [ZE L. B oyM-index %, {K/MEIRE
AFTHY 444 ug/mg crea 12K L, RAMERSE
WL, FATEERLI50— 18045 KFicix 66129
ug/mg crea ([ L7c. i index iz, KA
B THRIETT 55, i3 Hic» T kHl
BT e~ fEs e Lic.

% %
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BEfEE, W EARAIARMEE LTEIATY
5. RAMBERPOEIIC X 5B EEERERA O
F&LT, 1) RMFCHMIhICERE~NE S
E U E i CA UcMifa® heme i L 224
RABEHETEY, 2) HEHE~T S a U REENT
cast ZTEH T 2R B - 2RMEAED LAY ,3)

WEE~T 7' m o X B MR B E RETUEE FH 0 ff
Bolxiec Eh5p DIC BEUHED 7 ErBE S
T30, TR LTHBEOGHESE~T /=
vy nBRAEEE ISR T LERR/OR
WEZATHAH. ABRICKTIL, IRAERE
EDEL LT, HRME lysosome 2% < fF
LURMEEECL YV RFIGER TS EE2 60
BRF NAGY.9 L aMRMERE IR TR
WRFICHEE S B RF MO ZREL, 25
WCREBICE 2B %70 T1cHR NAG-index,
R ouM-index ZK® T L. TOHRIT,
WL BATERORE & & HICHENT 52 Lo
R I, KAMERFIZEMOMIZ, B R
T, EER, 79 K=y 2 BB L
EBEERIET LI, R NAG-index, o
M-index # LR I sFRERIcRVBEZLEEZL
N5, SENTEMIC X 5 HE P OICKR Licss,
Jf NAG-index, oyM-index & & IZERE~E 2/ w &
YOEREME LB ERLTEY, HHE~TE
reme it X s RMEEELRBLTCH280L
s h5.

DeWall 512 iz X % & AT Ol HRHC 3 i
HEEA~E 7 v £ it 1.64 mg/dl/min D& £ — F
THE L, EHICENTS L0, Ber0OBE
THEBOERTH -7z, La LIEL DIEMEIC
KDL, By oTREMERBGRICT Ticm
BlEEg~t /e OB en oo L, it
TBEIRBAEHIO S & TG EHE~ET 7 e £ D HE
LAVER S B -7, Z0 X5 icmiBiEgE~T s
v OHBREAMESIC L ) — T Eo
HHELTROLS RERBIEL NS, —2IF
AT MIE N~ 7+ 7 v EAEIZ RS TR X 2B E
ENRDHBIDIT, HHEASNE S v BT AEE
BENVERIIC L - CTREBZ ENDTF NS, ME
NN e EroEFEEZ 128425 mg/di® » %
Wi 169.5457.6 mg/di®) 7o ¥ oBELHRE I h
TiE\57, FEEIZIE 30-300 mg/dl & AR
DY ORENSH Y, OERLE ICHEE T
Kz L dLomELALNDY. blibhDiE
BT 15.9-120.8 mg/dl & =DM~ 7 b
v P EICERE RIS 2ENA 6N, 55—
2%, FAMBERFPOEMICIZ A L% & EAER
B8 A & MK & O ERRIC X 2 MK
DENMBEORSNIC & 5 MEHENKERFRRE
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Renal Tublar Damage Caused by Hemolysis during Extracorporeal
Circulation——Free Hemoglobin Titration using

Enzyme Linked Immunosorbent Assay

Kuniyoshi Tanaka, Tomoaki Sato, Toru Mizumoto
Kiyoto Wada, Yoshihiko Katayama, Isao Yada
Hiroshi Yuasa, and Minoru Kusagawa

Department of Thoracic Surgery, Mie University

School of Medicine, Tsu, Mie, Japan

A study was wundertaken to evaluate
hemolysis which may cause subsequent renal
damage in 14 patients undergoing car-
diopulmonary bypass (CPB) surgery. Serum
free hemoglobin concentration was measured us-
ing newly developed enzyme linked limmunosor-
bent assay. Both N-acetyl-D-glucosaminidase
(NAG) and oy-microglobulin (o;-M) values ex-
pressed in per urine creatinine levels
(NAG-index and «;-M index) were used as in-
dicators for renal tubular injury. Total
hemoglobin level increased progressively and
reached 120+73 mg/dl at 180 minutes under

CPB. As a result, free haptoglobin disappeared

within 30~90 minutes under CPB, and free
hemoglobin level increased progressively,
reaching 93+73 mg/d/ at 180 minutes under
CPB. The NAG-index and o;-M index also in-
1681253
mU/mg crea and 66+29 ug/mg crea at 3 hours

creased progressively, reaching
under CPB, respectively. These findings in-
dicated that once the plasma hemoglobin level
exceeded the binding capacity for haptoglobin,
the free hemoglobin level would increase pro-
gressively, resulting in renal tubular injury as in-
dicated by these corresponding increases in the NAG-
index and oy-M index.

Key Words: Renal tubular injury, free hemoglobin, cardiopulmonary bypass,

N-Acetyl-D-glucosaminidase, «;-microglobulin
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