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=Abstract=
A Study on Urinary N-acetyl-g-D-glucosaminidase Activities of
Office Workers in a Certain Industrial Complex Area

Hwa Sung Kim, Gap Soo Lee, Suhg Soo Lee, Kyu Dong Ahn, Byung Kook Lee

Department of Preventive Medicine, Medicine College.
Institute of Industrial Medicine, Soonchunhyang University

In order to identify the necessary information of biochemical indices for renal effect of
lead for the early detection in medical surveillance of lead worker, the reference values of
urinary N-acetyl-#-D-glucosaminidase (NAG) activities were studied with 205 office wor-
kers in one industrial complex area who were not exposed to lead occupationally. While
study variables selected for lead exposure were blood lead (PbB), blood zinc protopor-
phyrin (ZPP) and g-aminolevulinic acid (DALA) in urine, those for renal effect were uri-
nary N-acetyl-g-D-glucosaminidase (NAG), blood urea nitrogen (BUN), serum creatin-
ine(Cr), serum uric acid(Ua), and urinary total protein(U-TP). The results obtained
were as follows:

1. The mean values of blood lead, ZPP and DALA in all subjects were 14.39 + 4. 02,ug/
dl, 21.61 + 8.00,g/dl, and 2.73 + 0.90 mg/1 respectively.

2. The mean value of urinary NAG activities in all subjects was 3.51 +2.01:U/L. The

. mean value of urinary NAG activities, which calculated from NAG activities divided
by urinary creatinine concentration (CNAG), was 5.42 + 5.53 U/g creatinine and: log-
arithmic normal distributed. .

- 3. The reference value of urinary NAG activity was 12.06 U/g creatinine(95% CI=
 10.57—14.76 U/g creatinine).

4. Logarithmic CNAG (r=0.781 p < 0.01), U-TP(r=0.670 p < 0.01) and ZPP(r=0.172

p < 0.05) showed statistically significant correlation with CNAG.

Key words : references values, urinary N-acetyl-g8-D-glucosaminidase (NAG)
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Sol 734
s 5 dlofelr] ol g YRR wrh 2% 4
Gl A AHEIE FEELEE ATALY o3y

< Azt EAEH Audd g F= AL
2 BRE 7 ded 53] Hel A7t E2EE
7 Ax Aert 244 5 sloka 3o} (Ben-
nette. 1985; Inglis %, 1978). A2

94 3’:747]1%]"4 7]’C'ﬂ‘-"]’ L Ae oL 1

of o] §-7} vretutr] wiolrt. upebA] Al
71%2] A3} AFE o]
71 gt B8 A7AES AiEE 2
A% A G Fe vdehe 2712 Rl A3t °4“7‘—‘
3l B2-microglobuin, retinol bmdmg protein
(RBP), al-microglobutin, 18] 83 Fch S
o] B3] AlAe] Aud AsAl §83F N EYS
A v A (A E2 5, 1993; Mutti, 1992). &
A o] F HAAE FollA] ik A4 N-
acetyl-8-D-glucosaminidase (NAG)2] B XE
ZrEF o2 A sl o] 83 NAG
A= A A SR o} F RIZHEE Ao,
AR gl A8 o 55 LU= Al
£ AR2A FHIT Wol AHEI slvk Fuel A

s AR5

= g 39 ApRtEe] AdA #alEA F2
2|3k NAG 97}] Wiyl 78 vt ok (A
A1, 1993; o) &gt T 1993; A B £, 1993; &al
A2} ZEA 1992; o2, 1991). 2|t O]—‘;— o
TE2 Fl &2 29 T'_Li?‘}—— Ao 2 3
o] k3] 2.3 NAG v AdzFuhe 243 497}

FE2Z A4 drte] Ao 0431 742 ZAAH
o] AHg-Ea glon] whee] Falo] o] FoiAl ut
Qar, A2 U AAAJES] 25 NAG 43
7} @retal o] digk AT Lo EFste] o]
of g A7E o og AAolt

webd] B A7 e A7z TEHE 2
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Table 1. Age distribution of subject workers
Ace number of rcent cumulative
§ workers pe percent
~24 . 8 39 3.9
25~29 48 234 273
30~34 67 327 60.0
35~39 29 14.1 74.1
40~44 29 14.1 88.3
45~ 24 11.7 100.0
205 - 100.0
EQEste] F AX 20T o] Xasisdch
A 2444 (BUN)= urease ¥ (Berthelot B}

2)& At elad s a4, 1987). 83
creatinine 2 Folin-W (Jaffe reaction)®]-& A}-8-3}
gch(elatd=mt A4, 1987). A uric acid=
uricase ol &% FEAHE o] &3 Th(o]Ard I}
94, 1987).

HEE ol ARE YA dFsle] 23
NAG &7} 248 glzrjAdd oz sodium-m-
cresolsulfonphtaleinyl-N-acetyl- 8-D-glucosaminide
Iml & Q3 37C oA 587} incubation &+ ¥ v}
S A A (Na:COs) 2ml & 7}8hed ub-3-& A =) 4]
71 F 2% NAG Aao] osle] reaas
m-cresol purple 2] FEE 580nmolj A &4 3}y
EEFHOZRE NAG #4AE A4tsignt
(EEPPaEaLLE, 1987).

8% w2 3000 rpm ofl A WA S A8
2 BEYL 5044 APl B3 A}
(Tonein-TP) 3ml & 7} & wnulslaL 5871 uh3
F 590nm el FFEE ST CRiR
assay BTZERT, 1980).

o 22 AYS Heparmlzed Vacutainer
o 2~3ml o] WAtE At m FHA HY 05
mlE 2.5ml 1%-Triton X-100 22 3]43}od u]

%2 2}% %3 =4 (Hitachi Z-8100, Polarized
Zeeman effect AAS)S o]&3}o] standard ad-
dition¥] 2.2 #2433} c} (Fernandez, 1975). €%

ZPP &= AY FA] A Aol A portable hem-
atofluorometer (AVIV, Model 206)-& o]-&-3}o] =
3 8hsic} (Blumberg, 1977). 25 DALA X ¥A]
g AFsle] WErAsAtht Tomokuni £}
Ogata®ell 2l3ted  &A 8} c}h(Tomoguni 5,
1972). '

3 SAIH 24

22 A xE2 A 5A H71A SAS
(Release 6.03 edition)& o] &-3}o] Hgks} A5t
R A A
NAG ¥x° WE )

o AT EEE 7

B 4%
rﬂ‘ N‘O
tlo
>
TR g
25

A Ak} F 2059 AV FRARES AT
£ F29} e} 2% NAG 9] HF2 3.51 + 201
Ulle]d 3 2% zdoleld o g B3l NAG 9
Hd-& 542+ 5.53U/g creatinineo] ek 2AFE
CNAG £ Arddi<¢2 wighalel & o) ArHEs)
qow, Highs Al 3198 o NAG 7]
3] 73k 4.35U/g creatinine (95% Al 2|77k
3.81~4.96)015ic}. B 8 4A A= 12.56 +4.09
mg/dl, 3 zeteld & 1.00 +£0.14mg/dl,
A} QAME 524+ 1.20mg/dl, 22 9F S
£ 324 + 296 mg/dl o] 3]t}

AFN AR E2] AZE 2R F HFS Table 3
dAel o] WEAL 14.39 + 402ug/dIo]Re
o, 5 ZPP & 21.61 £ 8.00ug/dle] T 85 9
elon] @ B AL 2.73 + 0.90 mg/l ] % o}

NAG @429} BHE NAG &4 ad=w
R-F 3= Table 42} o] 254 o]slTo] 393+
143U/, 25~29 A} 0] 3.14 £ 1.72U/1, 30~34 A
Fol 3.44 12,04 UL, 35~39 4 F¢] 3.33 £ 201U
n 4o~44x11?o] 398 +2.30 U/, 45 A o) A3-Fo)
3.98 +220U/I o, RA¥ NAG A= 25
M| o]aFEo] 4.90 + 2.53 Ufg creatinine, 25~29 A
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Table 2. Mean values of renal function indices in
all subjects

variable unit mean + SD range

NAG ull 3.51 £2.01 0.60~11.50
"CNAG Ulg Cr 5.42 £5.53 0.78~65.00
BUN mg/dl 1256 £4.09  4.90~25.20
Cr mg/dl 1.00 = 0.14 0.70~ 1.90
UA mg/dl 524 +120  0.50~ 9.30
U-TP mg/g Cr 0.07~33.00

4.46 + 4.40

.. SD  :standard deviation
NAG : N-acetyl-#-D-glucosaminidase
CNAG : NAG devided by urine creatinine
BUN :blood urea nitrogen
Cr : serum crealinine
. UA  :serum uric acid

" U-TP

* urine total protein devided by urine creatinine

Table 3. Mean values of lead exposure indices in

all subjects

variable unit mean + SD range
PbB pgldl 14.39 + 4.02 7.10~29.90
ZPP weldl 21.61 £ 8.00 5.00~57.00
DALA mgfl 273090 0.20~ 5.80

PbB  : blood lead
ZPP  :iblood zincprotoporphyrin
DALA :.delta-aminolevulinic acid

.Tablbe 4. ‘Mean values of NAG and CNAG by age

ége no NAG(U/l) CNAG(U/gCr)

~-24 8 393 +1.43 490+ 253
25~29 48 314+ 1.72 526+ 3.89
30~34 67 3.44+2.04 490+ 4.40
35~39. 29 333x2.01 525+ 292
40~44 29 3.98 +2.30 7.89 +11.40
45~ 24 398 £2.20 459+ 227
F-value 1.05 1.42

p>0.05 p>0.05

o] 526 +3.89U/g creatinine, 30~344)Fo)
4.90 + 4.40 U/g creatinine,. 35~ 39 4] o] 5.25 +
2.92U/g creatinine, 40~44 4] ¢] 7.89 + 11.40 U

o] AFFo] 4.59 +£2.27U/g
creatinine o]t} vtolo whE HFA] WHES &
ol 7] a8 HAEAS AT A BT A9
o wE YA WE FAL Bolx Attt (p>
0.05).

NAG 2429} 245 NAG 439 B2
Table 5ol A1¢} 7Fo] NAG A4 A= 3.0~3.9U/1
Abololl 24.9% 241 Al we] FEdta U
uq HAE NAG BAAE A4 22 73 ¥
& RIE HYT F EE BF HEE A4

Bl A EE]UH(NAG p=00, W=
0.9037, 9% 1.227 A= 2.018; CNAG p=0.0, W
=0.5319, )5 6.976 WX 67.874). NAG LA =]
9} BAE NAG 84435 27 bl shsle] B

ERES 2 A7 A% NAG A A o] - A
TFEEE 3k A2 Yehdh(p=0432, W=
0.9872, f = =0.391, & =1.776).

2 ol F=¥ NAG 843 2 NAG BA4 =]
o] B ¥ Table 649} o] ¥ o 15~19ug/
dI3} 10.g/dl o]3}al FollA] 713 =31 thgo]
10~1dpg/dlE 3.45 £ 193U/, 20pg/dl oj AT
277+ 1.28 U1 <414t} NAG EA A& 10~
194g/dl ol A 6.73 + 9.21 U/g creatinine 4] 7}

e creatinine, 454

ir o

Table 5. The frequency distribution by urinary NAG
and CNAG activity levels

NAG(U/) CNAG (U/g Cr)
level
no  percent no . percent
~1.9 10 49 19 9.3
2.0~2.9 36 17.6 28 13.7
3.0~3.9 51 249 43 210
4.0~4.9 36 17.6 32 15.6
5.0~59 23 11.2 26 12.7
6.0~6.9 24 11.7 - 14 6.8
7.0~79 12 59 13 6.3
8.0~89 6 29 7 34
9.0~ 7 34 23 11.2
205 100.0 205  100.0
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Table 6. Mean values of urinary NAG and CNAG by blood lead level

blood lead NAG U/ CNAG (U/g Cr)
no
(g /dl) range mean + SD range mean + SD
~9 25 09~ 9.6 377 £ 2.09 1.3~10.0 4.76 + 2.41
10~14 102 0.6~11.3 345 +1.93 0.8~15.0 48] + 2.63
15~19 59 0.9~11.5 3.76 = 2.26 0.9~65.0 6.73 + 9.21
20~ 19 09~ 6.3 277 = 1.28 2.0~22.0 547 + 4.38
F-value 1.35 1.66
p>0.05 p> 0.05
Table 7. Correlation matrix among all parameters
NAG CNAG LCNAG U-TP BUN Cr UA PbB pp
CNAG 0.402* ‘
LCNAG 0.510™ 0.781*
U-TP 0.340" 0.670™ 0.553=
BUN 0.171* 0.096 0.105 0.160*
Cr 0.056 —0.042 —0.113 0.003 —0.056
UA 0.182* 0.129 0.191™ 0.084 0.043 0.064
PbB —0.087 0.124 0.102 0.117 0.066 0.049 0.068
VAYY : 0.125 0.172* 0.172* —0.012 0.098 —0.016 —0.053 —0.086 -
DALA 0.073 —0.003 0.004 —0.076 —0.165*  —0.038 0.116 —0.042 0.068 . -
= P<0.01
*:P<0.05
NAG : N-acetyl-§-D-glucosaminidase CNAG : NAG devided by urine creatinine

LCNAG: logarithmic CNAG BUN
Cr : serum creatinine UA .
U-TP  : urine total protein

A B3 theo] 20.g/dl o)A FOZ 547+
4.38 U/g creatinine, 10~14g/dl 0] 4.81 + 2.63
U/g creatinine, 9g/dl ©]3}<1 7¢] 4.76 + 2.41 U/
g creatinine Q1 £2.2 ¥F o F= W= &
FASY T 43 A =0 e dgHe W}
FrkS HolA] ekokch
Table 72 7+ HpE7be] AdA]

22 NAG $AA & A e 84
g 8. creatinine 2 2. BAF Axnc
o] ¥obzlerd thE 4175 ww.ym 4
e 3% Al e (U-TP)o Hate] Egtow
A 4ty Eels Aol glon SAHoZ

o
£

o ﬂllO r£

o '
W)

e}

)}L ﬂ.l]o i

: blood urea nitrogen
* serum uric acid

Frelstdch AFE A B2 NAG 9} ¥
A& ¥F ZPP R thi7t Abddo] 3l
ehdeh(r=0.172, p < 0.05).

Fl[‘ Y
PrIAvE
L
2
e

- Alw%-g— dorle Q% BE ¥
ol A AHEshE fAEA QQIH T2 97
Z 2o °1§} Aoz 245 7 9.on (CEC/IPCS,
1989) 53] F<5Foll 23t o] B2 A= o
A glovh E2 o} QJarEAr W A F el uhal jol
A 3l HEIE A R A BA
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& 7wy g 2ol et Aol o
2% Zo] olFolAr] AE AAelchMuti

1989). o -2 A=A =3
=

N
olr
2
o8,
o
tlo
N
e e
2 oo T
A
lo
>
>
ofp
_?{.L

oy
e«
-
[
(o

QPRI AP B2} 029 o] o]
Fojx)7) Rejgom B3 Tl AT &
Soll £ Aotk oY ATEL o2

F(1991)8) 2 E 2ol A 259 NAG wiAd
ol ek A7, FAIA (1994), HE 5 (1993)e]]
213 Pl AF 2Rl A A7) A Fe] WS} A
E 5(1993)8] 85 NAG A A& o] 43 A
WA xe] 2259 WA A75 Aol 3o} A
FA1(1993)8] A& 2 AL g 3 A7]F
73 A}, ol 2k 5(1993)9] A4 A5 NAG W
Ak % ol glovt A& fajecsl T2 &
2ate} vl EE g2 e AA7F
o ZAAA L wlad AEZA AA olFE AL
Sl

Aol ArAHE AA7]Fo A7t vepts A&
3olslr) 91t d7rt o] stabEel o) A =5
o) =4 (Fischbein, 1992; NIOSH, 1978), $-2:}
gl Ae AAPAES W42 A BUNH
Creatinine, lxAF 18] 3 &5 5 2717 475
HRAAAE AAsl vAHFSFEY AF2F
A A7) E oA A go) B3 A Fl o
E Al7% o)A &27&Y St veldohe o
F71 Qe (FAA, 1994; HFE 5, 1993; =
g 5, 1993).

Sevel AAIE] QEE ARF ¥FA F
e TR a7k el gled & o
FAME 27 3 57} 144 £ 40g/dl S
2 veht Z25d 5(1992)8) 23.84 + 4.58g/dl,

A3 % (1986)2] 17.17 £ 7.87pg/dl, 735 (1985)
9} 16.54pg/dl Brb= 3 A (1985)9] 14.8
pgldlal Aztels fAbslich

g, dF 7ZPP & AFE AHAA 83
A AgEE e AXZ B A FdAe
21.61 + 8.00pg/dlo] i o0 Z1Aat 5 (1984)) <
Wb AT A 26.54pg/dl, dAA S (1993)
9] 18.5 + 6.64g/dl, AF41(1994)8) Unt AN E
AR 21.6 + 19.4pg/d1 3} B AR S HAFA =
Salslgd ot 15 5(1992)9) 32.54 + 9.88g/
dl B} e

B zalo 4] 239 DALA & 2.73 + 0.90 mg/l
gon AFA(1994), FAA 5 (1994)7} w3t
AL 2yt

B AFYAxlEe ¥% BUN, zdeleld, &
A 2wl Zhzb 12.56 +4.09mg/dl, 1.00 £0.14
mg/dl, 524 +1.20mg/digder, uF 2wl
3.24 +2.86mg/l 2 heRT) A4 (1993)9]
Z2 Fo] g 602 AR TEA HET
< PFqlo] 14.7 + 4.1pg/d1Q] FF) A BUN ]
11.5 £ 4.3mg/dl, 83 =¥ olelde] 1.0 +0.1mg
/dl, Xakel 5.0+ 1.2mg/dl, Zxbde] 3.7+22
mg/1& vrepon, AF41(1993)2) dntedAd of
ZFAAEWN=177) 35 o] 10.7 £+ 3.564g/d],
ZPP7} 216+ 194,g/dlQ) SZo)4) BUNo
14.8 + 4.05mg/dl, BA = oleldo] 0.6+ 0.36
mg/dl, £4Fo] 4.0 +0.91 mg/dl, o] 49 &
3.50mg/i gl Ao BwEoe] & dFoAe) vl
g AS B}

2% NAG A& A2 9 =] o
Woll it g A FRA AAAZ Qe 1
A Aol AEE A =3 2Lkt NAG = 24t
go] z7] wigoff Aol A7E well= A3
o] 71X Ert AR E, E A w2
o|3}|7] w el ol F YehA] @ &
2rA AR, 53] AAxge Fart ds
AY =F iAol SUEER AVF AXE
ol &= g9l 53] Al =] 27l
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A7} S7HG R st AH2E A7 FAH
27 AR ARAHL AFHAA 5, 1993; A
BT 5, 1992; o]2d &, 1991; A} JE
I, 1992; WHO, 1991). Bernard (1988)+= o= 4l
1% ZAALE £ NAG 47} Ao 93 A
dopd F Qe AxtL FAslHon, Ver-
choor (1987) 5% NAG 49 &3e] 27|19 A
Aud AHE dohle AU T UL AR
oz #A4sse.

Gerhardsson (1992)-2- 34 BUN ¥} Creatinine
azla 830 ol 5-F o4 Alvls AT
7} ZA ) gko] Al Aot AlApe] of ff-8-3Fo]
2Z27] dEel A7) 50| Aes] AslEtetx o]
ZAArEe] A Ug F Ao o5 FHA
ak 7R 3 Al g A R-E “Jrz*ffk—tﬂ‘—‘—
el Fo] sk s, Aol wetAs Al7
ol 2/3 BEy} zaEefol ¥A BUNo]xJr
Creatinine & ZJA}X|7} olzlthal 3 v}, B}
z7)o) A7)F oS Gohll= 2% NAG B4
o] &Ao] g 3lrha st

a9 AA7se 27 AREA 259 albu-
min, B2-microglobulin, retinol binding protein,
brush border antigens §-¢] gl&H] o] & A3}
7] 913k vy 2 u) 4 So] Z2AE] H 447
7lodle B ol#E HEe] slevt 1 F NAG
E ek 24" 5 olE A1Es) s
(Noto &, 1983) E3& o2 o] &5 1 ot (A&
T, 1993; FA A, 1993).

o] ubH-2 m-cresolsulfonphthaleinyl =45
7142 s duk BF FEAE o] 43t F
2 A|RE wE A7kl FAo] 7L, 71E
wol o3 Axlel ¥ Ab@Ae] ity drh
(&L 5, 1993).

B AT 4 NAG &A) 29 |2 351220
U/1°]9d—-"4 8% zAdeleld o2 ¥A3% NAG
% 5.42 + 5.53U/g creatinine & 24 $-& 22 A
X5 3lo] e 3 A9 AFEE
ste Zle 2 vepgch feluetel A Zhe v

r-{u:

2

t 4o rir

Moz AFE AYPF AFAE B NAGH
CNAG & 77k 317 5(1992)¢] AF-elA=
2.80 + 1.64U/l, 2.26 +1.25U/g creatinine, o|¥
gt 5(1992)9) AFeAe 5.71 £4.34U/1, 3.63
+ 1.67U/g creatinine, 27 5-(1993)2] <5~
A= 4.61 = 3.42U/1, 2.95 + 1.32U/g creatinine &
2 Fgs Jepl dAee v AHRE B
ot BAHe] 9 B Q79 thh Aol F R
F3 914t

AA|xell A NAG A4 AE FAsH 89 %
A 5o upz} A9} wHFo] A, o] &
Z zYoteld o2 RAshd vl = %—73
& e A F o], drlxmellA NAG A&
=25 A9 wtsR] 9% aoleEldd] o B
Zo] A a3}t 3ok (Horak, 1981). glA) o 4
Ag)e we AAXEL tige] A7l SR B
B A& o2 doja]r] ufol dutde g ol
He w29 Za 9ot AA R AT, A,
A, Al 27, A&, $4 59 ok
29lo)) uja} HA )Y FFE F ¢ UL, SH3)
ZAAA ] etz FaAsp debd = 9l
Zdlel tidt x| o) A2 AFAE A
o17F AtHAEA 5, 1993). 3 & Aol 4]
= A3l a2l NAG 8429t zdloteld 24
NAG &4 xe] wFe] AHgedl ol Well
wood (1975) 53 o] Fe(1993) 52 NAG &4
2|7} A3 wel FohskA] devhe Ealet 3
Sk =& Kunin(1978)2 24 o8} £-& 564 o]
Aol Akg A 9slas NAG &4 A7} vl wA
A shelar skl et

32 d T 2% NAG 844 2 NAG '

Jl)l

A

r

lr S

HAS) FEE Fol@ AL BolA gx ¥
A3l ol $U7 5 (1992)9]) 43} YA
shadek.

2 d7oA 24 25 NAG 8A4AZ &
adeleld e BAZ RAYXE vy X
19357_ Ad s Ride o AFEEE s]—

o2 Vet AR FEES S Aol

R r‘r m\m D{N
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2] 95% AF FAA 8T x FlstiEd
2 2 el 4= 91o} (Duca, 1992; 3 &3 =
4, 1991) o)ol w2}t A A7 12.06 U/g
creatinine (95 % AlZ]-F7F 10.57~14.76 U/g creat-
inine)o] Ach. 22t o| AT} 0] 24 (1993) B
AFA A AHERE Ao st 7% NAG
FA 0] AAHE 0.59~7.23UN 2 AA st
gle] ¥ Aol oid 27} glov) o] 4
F EAeolt m=oteld BAE AR A &
7] g 5e) Aoz AztElc)

g %ioﬂ w2 A7 sE AR
lshe < et Al A ofy] &
A<l ﬁLoﬂ flvﬂ H9H0g o EAER
ot Al7]59) oF-ub-s A 55 TP 2 F
2 Ao & Al7]%2 HIE dohlrle o
HH(WHO, 1991). }x1qt A1A7]% A 7] A}e]
AR Eol Al £ wAHql aqld] o o
4, 3o] ldzlx ou]E 71zl 7o yle}
EY F 9Lm g Mutti, 1993), A7) 5 0)AHS
Z1dl vebd = 9l 8% NAG % 2 3xn
(Reference value)dl] th3l QA= F .3} A<
22 7 slofot & 7o 2 AtgHr}.

2 W

2 B

 ATE AZRo G AsIBY HE 2
ol FA] A LT NAG AL A 71 £
ARE ATY 2R A9H A%25} gt
L FEA G ALFA A 222} 2059 o o5}
o o]5e AF2ARY TFE A3 2F
NAGS®| #azhg A 8t} A =5t ct.

8% NAG #ZAAE
phthaleinyl-N-acetyl-8-D-glucosaminide & o1&
1A 2.2 st 71 B oate] Mo o
F2 AF2= €I @A 3, 8F ZPP
(HF2FxH), 25 detolu| x| 2 AH(DALA;
Tomokuni ¥})& 3l T Al7]%5 AFE2E= EH
saAsx (e, 23 mdokeld (affe

sodio-m-cresolsulfon-

W), 4 QA (Urease ), 8. (Tonein-TPH)

+ H3led ohga 2 AAE At

1. ZAF RS2 59, ZPP, 18]3 DALA
o HFAe 22k 14.39 + 4.02,g/d), 21.61 +
8.00ug/dl, L8] 3 2.73 + 0.90 mg/l o] g c}.

2. A} tjAAES] 8% NAG 4 A& 3.51 +
201 U/10]19eH niAFExel T 83 =4
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