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URINARY EXCRETION OF N-ACETYL-8-D-GLUCOSAMINIDASE
AFTER WARM ISCHEMIA OF KIDNEY

Takeshi MaTsuura, Masanori IcuaHi,

Takahiro Axrivama and Takashi Kurita

From the Department of Urology, Kinki University School of Medicine
( Director: Prof. T. Kurita, M.D.)

The change in urinary N-acetyl-8-D-glucosaminidase (NAG) activity after renal warm ischemia

was studied using mongrel dogs. In the control group, urinary NAG activity was stable during all

courses of the experiment. Urinary NAG activity was markedly elevated just after the release of

the clamp of renal vessels in the warm ischemic group. Renal tubular damage due to warm ischemia

was considered to yield the increase in urinary NAG activity. Detection of urinary NAG activity

was thought to be useful in evaluating the viability of the preserved kidney.
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A - 132 u-NAG - BB MR 805

Control

(U/mi)

500
NAG

4001

300

[(AH]
5000 LDH

4000

30001

2000

1000

oL

Before 0 1

hrs after WIT

Fig. 3 Changes of urinary NAG and LDH in control group

EEEMEEE CRE U2, Ceua, Crhie 1Y
35%DEEICE EF -T2, Coo DEIERA SN,
BREREOBEGEEMSHECEBRLTO S LEA
bz, Rt NAG, LDH (2% Rk b
Bl HEim L, DRI EIDSEED & b,
SEREETAE Eeal, NAG 157.1469.2 ufml,
LDH 513.04-261.0 u/ml T - 17,

3. RRHIM6043EE (Fig. 6, 7)

MEFEREE 1 R CREEASREREIED N
T, TN AWNEE MRS REACE2 OBd 1.
Cpan, Crhio, Cmo BWHEEEAZED T, XVEE
OEBEENAT T B Bz, NAG, LDH 3 &
BICRHHTH L D EERZRL, BRACETUIN,
EHEIMS0TEE L U T, BREFEORER & OMERRE
D HNIED 5T,

4. BRRMI0sEE (Fig. 8, 9)

MFEFEE SRR TREHIZR LAZAD LT,
BEZIODTEEZL OTHoEE LN,

NAG |ZHIBF s BT ¥ i % X b R LICHS,
LDH OZEhIP T,

5. &M TORF NAG FitE (Tig. 10)

Pl IR E MR A NAG B EE LD 5
L WVEN O MERAPRL b, R NAG G
BOLE FEBED 1. UL, 2BEETRE,
Cran, Crnio WIZZEEBEDONTZHEOD, R
NAG EHRETE, BREOEEL2TTHELPRER
B LNZhoT.

6. RREMIFIFTORF NAG HiE (Fig. 11)

MR R, HENZEE U REDE 517230
SFEAOEMEMBT, BEABEIIHYOREN KM
NAG Hifiift %, control B fh#k L7z, NAG He
213, MEBHEEEL ) EEL, BEMIZX 28R
WMEBERPNMUTERTZ D EEL LN

- 3
R EEOBRISIN, ZO0BHELCONTE



WIT 30min.
wIT
{mishr)
504
o]
(%) RPF
100
0 - L} T v g
%) GFR
100
0
¥ v Y Y Y
hrs after WIT
Be.lore 0 1 2 :2 4 S
{ml/hr}
-50

Fig. 4 Changes of urine volume, RPF, GFR and Cauo
in 30 min. warm ischemic group

WIT 30min,

NAG
wiT
(U/mi) &
500
400

300

200

100

wiT LDH
) &
5000

4000

3000

2000

1000
]

L

0 Before 0 1 2 3
hrs after WIT

Fig. 5 Changes of urinary NAG and LDH in 30 min.
warm ischemic group

od

Al

908

&1 Fer =HMM

#7861



(mijhry
50

(%)
100

wIT

WIT 60min.

GFR

; ———————

hrs after WIT

(ml/hr)
~50

Fig. 6 Changes of urine volume, RPF, GFR and Cgzo

in 60 min.

warm ischemic group

U/mi)
500

4004

300

2001

100

(u)

5000

4000

30004

2000

1000

WIT 60min.

wIT NAG

wIT LDH

L

T —

0 — v v
Before: 1 2 3 a

hrs after WIT
Fig. 7 Changes of urinary NAG and LDH in 60 min.
warm ischemic group

<ZE) o HH

(HIBTTEIEE, - DYND ¢

£08



{mi/hr)
50

(%)
100

Wit

WIT 9O0min.

(%)
100

Before 0
] 'l

N
o

(mi/fhr)
-50

Fig. 8 Changes of urine volume, RPF, GFR and Cuyo

in 90 min,

warm ischemic group

808

WIT 90min.
NAG
(u/miy|
5001
0 |
300
200
1 bl
a1
o o
™o
o
i
~1
wir LDH o
0v) :
500 e
[N
1 -
40007

004
20004

1000

—_— —
2 3 4 5

hrs after WIT

Changes of urinary NAG and LDH in 90 min.
warm ischemic group



A~ 30

(U/mi)
500

Control

: u-NAG - B RH it

809

NAG

{ Mean + SE

a4

oL¥ v =

(U/mb
500

WIT 30min.

(U/ml)
500 4

WIT 90min.
(U/mi)
500

0 vt v
Before O 1

2

e
]

3

hrs after WIT

Fig. 10, Changes of urinary NAG activity in control and each ischemic group

{OWFENIZINTVAD, FRCHaIsHEIN A1
B T2 T W 750D,
(NAG) 13, B, & RBRIBIE L aThey,
B S FRE R T IR R % B SR R R
EEZ BT LM TESH, Leaback (1961) 50 2k
b, BRI L 2 AEESRE S NTUE, R
NAG OBEZEICOVWTORELHES, FEEERE B
FERERORR NAG BHEVHI E XN, BRE
FADBZINRDTOSSD, 7, BHEEERA G
1T 5 ERPWE SN, ERNGORBEZINCRAE
INTWAESD, 3L ICEEREFHOE KK foO
NAG @FEiHfEick b, B viability ¥E~OGH L
HHENTNA1, pivbiul, BREKBST 5E via-
bility HTEIZ /R NAG FEE 200 A<, 7
BRI & % Ek BRER E0R & NAG fEkE
KR IITTRHERRE Uz, control BECIIRMEMAT

N-acetyl-8-D-glucsaminidase

#%7T, K&, Cean, Crnio, Cmo, NAG, LDH i3
EAEEB D IS 12h8, BEME TR, RE,
Crams Crnio TZEN FNO BEMERCHEIGLT,
BEEBEEORER2K T A EELLNLE R2H
fo. BRI & 5 R NAG BEHEEOZ 8o A1
HIeE, TEEE TR SR, bhubhofst
T, BEIMBREDERL b REEEEOZHE R
WHEONIZ LY, BEEMCK » BEEEEES
PRELLT, BREEMRL D BEL I NAG DSRE~
530 EZL 6N, UL, ERFIOBECs
BUIZER B NAG BHEOE 834 609, BRE
BEEOREY, OWrIKRH NAG fEiHEC RS R
JITTOPIEL, 3L THEMSHRHZETL OEIED
iz, Kir LDH 4 NAG LA BOB s %2R, it
LB B L5, BREEECL DIRPE
HELG BRI



810 WIRACE  28%

NAG

Control  se---x

WIT 30min +———
{Ushr)
5000
4000
3000
2000
© 10004
[¢]

Before O 1 2 3 4 5

hrs after WIT

Fig. 11. Urinary NAG excretion in control
and 30 min. warm ischemic group

BRFICET A4 viability HEICE, 3¥I%
DG A— 2 —PPREINTOEY, BEBEAETRE
EREERo#EREHo GOT, GPT, LDH, LDH
isozyme 72 EH5—fRH0 G, NAG 3 viability ¥Eic
BRTHZ EFEINTVS., SEODIVOIVORE
T, R MUk 3 BRE EESRAE NAG B
FEEI NIz &5, BERRE, I 5CEEMBE
BEWBIT 5, washout DEEDRE NAG jEitk{ghs,
B viability ¥FEOIHE 2D 5 A0 BEEIIREB I
Tz, ¥z, NAG €3 isozyme & LT A, B 3FEHH
Hio, bbb NI BRERERICET 5 NAG isozy-
me QRABE € Z ~ TN T EERHTH 5.

5 B3

IR EE O lysosomal enzyme ¢ % 3 N-acetyl-
B-D-glucosaminidase (NAG) 235, BHEMHMIC L % &
HERERFRUTR BBl sNs »E 5 h% K
ALY, MEERZEG, BEM A% TR BN
CERRURA NAG FEiEERAIELT. Rt NAG
EHEEE, REMEARSL b ERL, FEEMCE
WEBT B L EPHRBINI. UL, BRERED
HEZ M s BRELNEh o1z, R NAGTH

75 19824
Pfid, BEREICIT 5 viability DR, % ¥

FOBEEOEBEIE b EAT S 5 TR 5 &

Hbhs.

R OEER, 60 HAREF R BLTHERL
7z,

3 B

1) Raab WP: Diagnostic value of urinary enzyme
determinations. Clin Chem 18: 5~25, 1972

2) Taylor DG, Price RG, Robinson D: The
distribution of some hydrases in glomeruli and
tubular fragments prepared from rat kidney by
zonal centrifugation. Biochem J 122: 641 ~645,
1971

3) Dance N, Price RG, Stirling JL: g-galactosidase,
g-glucronidase and N-acetyl-g-glucosaminidase
in human kidney. Clin Chim Acta 24: 189~
197, 1969

4) Leabach DH, Walker PG: Studies on gluco-
saminidase. The fluorimetric assay of N-acetyl-
B-glucosaminidase. Biochem J 78: 151~156,
1961

5) Wellwood JM, Ellis BG, Price RG, Hammond

K, Thompson AE, Jones NF: Urinary N-acetyl-

B-D-glucosaminidase activities in patient with

renal disease. Brit Med J 16: 408~411, 1975

Kunin CM, Chesney RW, Craig WA, England

AC, DeAngelis C: Enzymuria as a marker of

2

renal injury and disease: Studies of N-acetyl-8-
glucosaminidase in the general population and
in patient with renal disease. Pediatrics 62:
751 ~760, 1978
7) BBR E B B-D-N-acetylglucosaminidase D
ST & NRBERICIS T HHRIER. HEE
22: 117~136, 1980
Wellwood JM, Davis D, Leighton M, Thompson
AFE.: Urinary N-acetyl-g-D-glucosaminidase as-

8

Nut2

say in renal transplant recipients. Transplanta-
tion 26: 396~400, 1978

9) Ellis L, McSwiney RR, Tuker SM: Urinary
excretion of lysosome and N-acetyl-g-D-gluco-
saminidase in the diagnosis of renal allograft
rejection. Ann Clin Biochem 15: 253~260,
1978

10) Cohen GL, Ballardie FW, Jhonson RWG:



Y - 1200 ¢ u-NAG - BEE R s 81l

Patterns of lysosomal enzyme release during in saminidase isozyme A and B by radioimmunoas-

vitro kidney perfusion. Brit J Surg 63: 662, 1976 say and radical immunodiffusion. Eur J Biochem
11) Geiger B, Navon R, Ben-Yoseph Y, Arnon R: 56: 311~318, 1975

Specific determination of N-acetyl-§-D-hexo- (19824F 1 A11BE4D)

\\l:

i
i

lI"!l"

i |
l
l" i
Iy

I

== =—1RE
W7y FLYFouE %,'EB:F L_ cooe

NAtZ/77 Y Y -

KR WM/ C

®{ER OEGEE
w7 vnx—¥el, mAERE B TUNAX—EER (BE, BERE, B8, A

EEE, 4 v —7 = uBREEH, Fooaz, Prax—dasisy), Aadhs,
B & IR B - SRR ER EyyrhE, FHRAERE, ORE,
2HLEV. WY ERICBIT 2 TEBREREOIE,
OfF%:-FAR 181M@, 14 (2m!, 5ml, $2ix20ml) KT 3BRAICES.

R I X 0 BEEEWR.

WA, 1H 10, 40ml 2800RAIKEES. F8, ERIC X DEEHR,

8% 2wl 5% -30%, S5mlI5%E - 50, 2mlil10% - 1004
MERA EOXER, HAOBRMNXELISRTEW,

O AREEEIC z u *nv&:

Qi 10008, 50008z
§k 3 )77 =4 RINERE (T160) BTHE R E3-1-12




