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EXCRETION OF URINARY N-ACETYL-8-D-GLUCOSAMINIDASE
IN PATIENTS WITH UROLOGICAL RENAL DISEASES AND
RENAL ALLOGRAFT RECIPIENTS
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Takahiro Akivama and Takashi Kurita
From the Department of Urology, Kinki University School of Medicine
( Director : Prof. T. Kurita, M.D.)

Activity of urinary N-acetyl-g-D-glucosaminidase (u-NAG) has been studied in patients with
urological renal diseases and in renal allograft recipients. Elevation of u-NAG was more marked
after nephrolithotomy compared to the elevation after pyeloplasty or pyelolithotomy. Increased
u-NAG level was highest on about the 7th postoperative day and decreased gradually to within the
normal range. The elevation of u-NAG correlated to the degree of renal damage. Hydronephrosis
after ureteroneovesicostomy was accompanied by an elevated u-NAG level which was normalized
after remission of hydronephrosis. In renal transplant recipients the elevation of u-NAG preceeded
Urinary NAG

assay is simple and considered to be a useful aid in the follow-up examination after urologic renal

the clinical diagnosis of acute rejection, and was thought to be of diagnostic value.

surgery as an indicator of renal damage.
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Urine Sample O.Imi

0.1 5M Citrate-Phosphate Buffer PH4.8 |.Omli
*

| OmM 4-Methylumbelliferyl-
N-Acetyl-38-D-Glucosaminide O.|ml

Incubated for
| hr at 37°C

0.1 7M Glycine-Carbonate Buffer PH9.9 3.0ml

Fluorimetry
Excitation 365nm
Emission 450nm

B Form
% Incubated for 2 hrs at 50°C

A Form =Total —B Form

Fig. 1. Assay of urinary NAG
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1. xfE#E (Fig. 2)

u-NAG 3@ AEgET 21.348.8 u/mg.cr (mean-
S.D.), AT 36.64+11.9 u/mg.cr, /NEHIZL 21.7
+8.5 u/mgeer T, £ETIE 25.5411.5u/mg-cr &
I—HUZ. X
1z, ¥ NAG EHED S b ADEDLNGT0%, BIEDS
W30BZEDTIz, kXD, uwNAG OEHELR%
mean-+42 S.D. © 48‘.5 u/mgecr & LU TUUTORENT
DEWE WAL
2. BFRER

BHIAM 2 T UICEERIT, wNAG igRmiE

ML, 1BEEBCESEEZRUIZ. BiHENOoXSH»
> TZREFITCIRIER O 1SEICEL, Db d 58

Total A B Total A Total A B Total A B
Mean 25,5 17.1 8.5 21.314.2 71 36.6 22.3 14.3 21.7 16.5 5.2
SD 11,5 7.6 5.4 8.8 7.9 2.8 i1.9 6.2 6.2 8.5 6.5 3.5
Overali Male Female Children
n =26 n=1{ n=7 n=8
Age 3—43 23—43 21—-30 3-7

Fig. 2. Urinary NAG in normal control group



A - 137 s w-NAG « IREFHYERE

FH A BT, 2BER T OEMBEERTIE
Blpsz LB e (Fig. 3). BRIERN, BLRUG
Wb, BULHE EABROEE 2R UL, uw-NAG
OLAZBYRRHICHUBE TH -7 (Fig. 4). &
BHRNE L ESOEHE 2R, ik 1 BEUACES
E2REUIRETL, 2BHABRREE &2 - 1.
LROBEY, BEFNIBREREELEZ A LN
(Fig. 5). DhofFERz3 v 5L (Fig. 6), 3EE
DFMED v-NAG OEFZBIFERD/ N F — 2R
UIchd, BYIAHEOEEDR ST, #NAG
DA, BEIFEDEDHHE2METHE, BOBED
WHHE B, & CBYARER TR, #itd30.8
Hite L B BiCid44. 6% 2 THEINL, 2 BT

541, 8% % DTN, CHICH UEEFN, B
Tk, WR1IEEBE T ZNZEN38.7%, 35.3% % T
OEMMICE EF o7z,

BUah®o 2 E\ER e 5 (Fig. 7). fEfl 13
BUAHEORANTS w-NAG OEFERUTNS &
Eroh, HE 1 BEBCEBERZTURLBRERLICE
TU, W2 vATEBEBELETEE L 2. EH2

SEREBR IS o AT, Mkl BN A

u-NAG Z—RHETHEmZED TN, 200HTAIIK
CEESERZRUL. C ORI O IVP T, BER
tamponade (2L ) KBIEZ 2L TS T WL

400t

3001

200F

NAG (n mol/hr/mg creatinine)

100

NAG (n mol/hr/mg creatinine)

700}
=z

500+

400t

300

2001

100

815

Normal

Range

Fig. 3.

preop. postop, | W
1-3 Days

2w

Changes of urinary NAG after

nephrolithotomy

"

preop. postop.

-3 Days

W

Normal
\\ Range
2W

Fig. 4. Changes of urinary NAG after pyeloplasty or pyelolithotomy
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Fig. 5. Changes of urinary NAG after contralateral nephrectomy
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Fig. 6. Comparison of urinary NAG changes after three types of surgery to the kidney
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Fig. 7. Changes of urinary NAG in two cases after nephrolithotomy
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W2 BEEBO IVP THEEL O KBREZEL
ToEEID uw-NAG 13, M0 25.9+£4.4 u/mgecr &
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* P <0.001 (M SE)

Fig. 8. NAG excretion from hydronephrotic
kidney after ureteroneovesicostomy
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Fig. 9. Postoperative course and urinary
NAG change in one case with renal
allograft

Table 1. Urinary NAG in rejection

Elevation of

Case Rejection Elevated day

U-NAG

S.M. acute yes O days before
H.H. acute yes 3

R.O. acute yes 2

S.M. acute yes 1

K.M. acute yes 4

M.N. chronic no —_

TY. chronic no —_

Y K. chronic no —

75 19824F

BRUTZH, W ORER § IR 28T LIS B 6
BZVESAT LT w-NAG O EEDHY 5117z (Table
1), fbod 1 FEh w-NAG O LEMH 7205, HWEEW
CABHERRRS & ORI 18 & 13, false positive
EELLNIZ. UL, COERTE, 1 BERED
6,000~8,000ml 3 Y, u-NAG EE3RmEps
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AEHEE LT, Gonick (1973) &7 13, BRHEKSE
ERFEL, BRUTORKIDINC &, LRESE
BEBTEVTOTHFEINIWIFE R EH D C
&, BEREESREE, Wl hEEIuctine
&, R cEEED inhibitor & AU E activator H5%
FELURWT L, BHRAEVERCISCEASLLE2d
JTws, NAG &, HEVHEBHEBTHL LY
W REIEHE R IR LT A TZHS00, RSl
EREORRE UTERALI.. bhvbiud, B
X YVBEBMCL 2BEEN -NAGO L& 2 §
2O LD DTN, SHEEBEIREI2VT
u-NAG Z@iE L.

BERHFHED uwNAG OEFICOVWTE, T CICRE
WHhe, bhbhiBREOEREHRIL. T8bb,
BEOBEEREER 1L T LBAL LN BYAKE
W u-NAG i LA L, R 1 ERBCEREZ LT
BERIET LIS, 2BEBTI PR YOBHEZEL
Tz, BUYARIHEEAM, MOBFHL by
MRBHBET 5. RO E uw-NAG 53 LH9 51
HAMEI 5 L &, FIZHEANC S MRH u-NAG iTis
IIITEEIBED LN C & 510, wNAG 13
BREEEPNMLTWVAEE L LN 5, iUty
U, BEEVBELZLONLIBEIINER T 6,
u-NAG RFAEOEE) <% — 2 2RUTH, BYAHR
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Fig. 10. Urinary NAG activities compared to serum creatinine levels in renal transplant

recipients

H3ERLHEST, BREBEORE L TEE)
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REBZPFHELAREOLIRE2TRL, WE2EBETER
Lzl EBEREHO ERBEEOWE - B 5 H
T, Filf, HAEPELZSCI I BEELRMLUTVD
Dds, TIdpgdit BUN, 2 L7 F = o EoEE L
RUTEBS -T2 &6, BRERKL b HEBI
MoLOHEND DO, SERFALETAIOLE
biva, BUANKESECHEED LD - IEFITIE,
# 1 BRBREBREZR L ITRIIIR wNAG ZETF
Uiz, UL, BEEREMIZX b BFE tamponade %
SPHUTIRERIT, T OBIC—3 L T u-NAG OHE |
FPBED o0, HEEHECRERRLL, BFiHk
DORBELC wNAG IHEEGHTEEZLLNS.
NAG O BOEE, BEESDOVHSICHRRCHER
URRWEWSREDS AP, bNbNORETIE,
NBETH NAG FEHEO0%8 % B E LD
SRHEFT, wNAG OHEINE & 3 CBOEDED
AE4 L BREMEORBECHUTHEML, BYERS
HIEL DOV THEST A C itk b, BEEREDE
BEHIFE R R EROME & N A T RBMASRIB I i,

[ERE R BRI AR C RAEEREE 518 % g7 U 725l
F, RSB L EOKBEER 2 UENZ, D
B —H LU T u-NAG O ERBED 511, KEBED
Mk & bt w-NAG 3 IEEFEL L. 1, fiicid

EAERBIER B X0k - THERITO uw-NAG O H&
BELTH -T2, BEDE TS, KEBEEIICKST 5
W-NAG %A 728E3 72005, bIVbh ot b,
u-NAG | 3/KBIEFES & OHEBRCISNT & 258
T EDERINI.

BREERN T wNAG 213 UITc8EIRS { 612719,
LA BICHT LT u-NAG O FEH A LNS &
L b, BEERRICORHZECERTHS &35
BOVKETTH S, HbbhOBREE TS, s5HORA
VRS CHRIREBINC T U T w-NAG O EFHH
bNiz. U U uwNAG BIEERIGORAZ RO
A2 Y 210 EOHEL HH1®, bhvbh 3 false
positive 1 % BB LT, w-NAG 0 ERIE, B=H
BECHENZ S OT, BRERGICE » BEEREER
SO ERTAI0EELONLY, BRI
5 REREEELZ Y, MOBERID - T 5 A6
Bhid 1o, wNAG EREOHBIIEETIZ LA
WE 5730, WO wNAG OFE2ERT 2 & &)
i, BRMEPMHOREMED DI THRIET S &I
&b, u-NAG Z2MHEREIGO R R OE s
Btz b 55 &, #1400 & A HERNGOMRES
WDBEILICIE D 5 2D LB 5,

# S
wNAG S RESFINBREICK T 5 BRERED
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OEBHRT, BREEELZRTEED12EUTE
BTy paRBl 2R A ERA B,
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