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40l 4 alanine aminopeptidase
B g v}

3, Crowell¥o]

E 345k AL ARE 4 YeE

oAbzl 7o) mEA %zaoﬂ o3t AR =} A
T 3T 2007 2o
J] %éﬂ&'ﬁoﬂ Aol A k2 Fo| F
ol thE F79 AR dis) AHEHESE 2
obd wW-g AEge] & 4 T8 ol o

Ag3tx Jv}r Atddo] FHEAL Aol A
A ek Sk}t o A el A& o) 2k
A o u} g4 FREA} ke Rt o
23 Ay FAA AAE =2E st

o] 4y B4 utFFEF £ 5 4YTEER
3t nF o8 wAsl= gammaglutamyltra-
nspeptidase(E. C.2.3.2.2, ¥ —GTP), N-acetyl
— B —D—glucosaminidase(E. C. 3. 2. 1. 30,
AGS) % alanine aminopeptidase(E.C.3.4.1.
2,AAP)S] R4 E ZFo| B AT 2AL
ZAbste Z23ukg AREla, in vitro ol A9
H 4, A E(imprecision), AU 5& X4}
3te], o] AAEY A & WFFEY AT
< zld ARSI AF A2E FRE
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HEESE | ALz st el 4 A8
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M =247 2B Andr] 9 A= Fol-

ey catheterZ 418319 on] AA)719 AnE
A AFdupists AL A3 skgdch. A3 8

+ sodium azide® w}E-z]z}slg o 3k 2
of Z3EF 3000rpm e 2 fJ Al 2} st} Apgst
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1) 7125349y 7]%%‘° %’ ¥zl Naft-
alin 550 30w 7149 pHo} 5= Y 3}
A4 A2 ool Ago] BlsH A Aoz %
s LeE A gabel 233k
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Buffer : 0.1mol glycylglycine in 0.1mol Tr-
is-HCI buffer(pH7.6 at 377C)

o}, Substrate : ¥ -glutamyl-p-nitroanilide
oA z
Soluti Test Control Standard Blank
olutions
ml ml ~ml ml
Urine 0.05 0.05 — —
Substrate 0.5 — - —
Incubate at 37C for 10 min
Acetic acid 2.0 2.0 2.0 2.0
Standard sol. - - 0.5 -
Distilled water — — — 0.5
substrate - 0.5 — -
Sodium nitrite 1.0 1.0 1.0 1.0
Mix and stand at room temperature for 3 min.
Ammonium sulphamate 1.0 1.0 1.0 1.0
Mix and stand at room temperature for 1 min.
N-naphthylethylenediamine 1.0 1.0 1.0 1.0

Mix and read at 545 nm.
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4.4mmol/1 of buffer
Acetic acid 10%
Sodium nitrite 0.1%
Ammonium sulphamate 1%
N-Naphthylethylenediamine di-HCl 0.05%
Standard solution of p-nitroaniline, 0.2 #
mol

O ZABAYEY A
A—“:&j—fn%ﬂxo.x x—f%xmoo

2) ¥—-GTPEA & Y3 71449 F5+%
A FFEEH] Bag A sAeE T
18] EF-4oF (p-nitroaniline 0.2 #mol/ml)z} 7]
Heholl s BASw 4o FTI44E 495~
595nm2] W] el 4 ZA}F5HS et

3) stFqe] pHell o3 93 : 7] EAQl 3
94 e Naftalingoe] 25, s$ae) pHE
7.20141 8.07kx19] WMol A of2{stx 2 abE
o] 359 £9] ol o8l ¥ —GTPEAYEE §4
stel B39l pHES| e FaF¢ 28D
329 YHYEE e pHELE Fahsleh

4) 7139 FEo A% 4% [ /1Ay FEE
0.4—4.4mmol/18] "YWl 4 o712 uE
o} 359 49 noll A8 ¥ -GTPRAEE 33
st qb-3 F1AY Fxe BEE PE £
A48}l Lineweavers} Burke] uhddi®le) o} &
Michaelis constant(Km)& F38}4i s}
AGSRIME &Y,

1) 7185349y | 714 S el Mar-
uhn'@ol] F3 o 7138 pHol 5% ¥ st
Zlzelu] 4gell 3 AP} A2 w3 g2
2 Agsted 2Rshsk

As e aokahd o3k ok

oA e

Substrate-buffer solution :
4-nitropheny-Nacetyl- 8 -D-glucosaminide
10mmo} in citrate buffer (0.1 mol, pH 4.0

at 37C)
2-amino-2-methyl-1-propanol]HCl buffer (0.
75mol, pH 10.5 at 25C, AMP buffer)

oA A

Test  Sample blank Reagent bland

Solutions nl ol ol
Substrate-buffer 04 - 04
Urine 04 04 -
Physiological saline - - 04
Buffer{citrate) - 04 -
Close containers aed incubate in watesbath at 37%, 15min

AMP buffer 04 04 04

Read absorbance of 4-nitrophenol at 405 nm against distilled water

O R4LYxS 4%

SELFV g
AE : Absorbance change per minute
€ : Extinction coefficient(17. 0X10%)
d: Light path
FV :Final volume
SV : Sample volume
2) p-Nitrophenols} 7134 9] F4+3F4 | ¥4
= &3 ¥ay A spA+E TIA Yl
p-nitrophenol (10 #mol in AMP buffer,pH 10.
5)3 713949 F5+F4E 340~500nme] YW
ol A ZArsg el
3) 349 pHoll 97t 43 | 71 €49l &34
uh] & Maruhn®ol] &:3}5) citrateglgo o] pHE
3.2~4.4% HAWHAA AR ghEe] 359
48 o d# AGSZAEE A HFY
o] pHl gl o1& Q3FE Apsta o) 24
=€ Jebll e pHEE T34
4) AMPZ49 pH : AMPUZe8e] PR
% pH7t 10.0& 2335 F 3H7] 918 10.52
2435 ek
5) 7139 FxEol o 93 : JAY FEE
1—15mmol/1 ¢ H el ol 7lx] 2 nlkEo]
379 49 ol s AGSEAYEE S8t 4k
Sl 71A 9 Fxe #HE: AdgE AR
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Lineweavers} Burke] uldj®el] 2J%F Michaelis
Fahgleh.

AAPRINE £,

1) A&y @ 71E4dq FHde =
Crowell5-*0] F3l¢l o] 449 pHet 7149
5 ¥ HAAs AT sz Al o A
sheba sstsl o= s EEqlct

04 o

(1) s34, 30ColA pH7t 7.80] HEZF 0,

2mol potassium dihydrogen phosphateg}

constant(Km)&

0.2mol disodium hydrogen phosphate&
0] 43} 0.1mol phosphate}Fo4 & nl&
ek
(2) 714, 1.66X10°molo}] =5 L-ala-
nine-p-nitroanilide & YFHol] L3 sl
prrres
L
IlJrine 1. oml+Buffered substrate 2, 0ml
Reaction at 30C
I\I/Ieasure absorption increase at 400nm
against distilled water
O BAYAES A
F4E AL SHes 2ok

AE FV

5
€d XlO

AE . Absorbance change per minute
¢ : Extinction coefficient(9. 50X 10?)
d: Light path
FV :Final volume
SV : Sample volume
2) AAPZA§ Z595 7349 F+34
P RBE 30 Yay HA sAeE T
2l FF-88 (p-nitroaniline 0,1#mol)z}t 7|
He] FHEE 340—460nm WY ol 4 FA}E}
st
3) k3| pHell 2|3t J3F : 7/l €A A4
44} 2 Mondorf 5%l &35, 4549 pHE

6.60ll 4 8.67kx19] Wl 4 HrtAR abE
o 3% 49 wol il FYAEE ZFeld
SF4e] pH& F3kgich

4) 7129 FEdl A A% AR $5E
0.2~2.0mmol/I" ¢] Holl 4 oJ2l7}x & abEof 3
wtel9) 49 wol o3l AAPRAUEE 73]
H3A 713 FEo] HE e Eaen
Lineweavers} Burk™ wlwlo] ¢Ja] Michaelis
Fsach

gel futratlon_.l Y | wxFY FALEZH Y
o] A gel filtation2] o 8F-g Z2}35}7] 95t 95
2]8 49 wE 77 Sephadex G-25Mo & x|
5l Column PD-10(Pharmacia Fine Chemicals)
< A AF3L A3t} Ao 4] 2o
& r-GTP, AGS ¥ AAPY #4452 2335
AL ttestE 443t AR AHF YA L
HE S Ao

& (Within-run imprecision) : o] Q& )
99 2Ry HEE 25l Sdske 3%
9 49 ol Wa#l 7-GTP, AAP 3 AGS%4
5E 103 w8 &2 3)e # o)A 4=(coefficient of
variance) & T3 T4k A4S 424185

OFHA : in vitrool A mE A9 AP L 24}
8}7] &) gelfiltrationdt 85F-2] ol o] A3
F 5T —20Cq) BEsA AHNY 39F ¥
790 o] AABAYES] WIE 2Aste Fetesto]
o8 pELE REJ|Ye wHE2E BLYYS
o Aol % wlmstgleh.

AjZHY H8t 259 Ao oisl 2447 nE
A 647 RARALE FYuE AF )Y
gel-filtration®qr ¥ o»F A4LFYEE &35ty
v) . 3hgl e}

HAMY 4559 ELOE G4 nE 2
A 6A18E] 74] Alo]o} A3 s gelfiltrationdt
F oiie] BYEE EH3G

constant(Km)S-

a4

7-GTPRAE &3ol glol4 Hau3o] AHE
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¢l prnitroanilineol] 2]s) WA= = M 42 F4E
= 545nmoll 4 Hojolodom A q)
495~595nm2] 9] v el] 4

Y -glut-

amyl-p-nitroanilide &=

= 714 FAEE veb =] ol 545nme] 4
F228 EHeHE Aol A Aoz vdebun
(Fig 1)
100r / S
£ 80}
8
o
2 6ok ™ pnitroaniline
o
2 / .
© L]
é‘ 40p \
I
—E‘) [ ]
s 4 20L
Y -glutamyl-p-nitroanilide
e A

500 520 540 560 580 600

nm
Fig. 1. Absorption spectra of colors produced

by p-nitroaniline(0.2 #mol) and ¥ -glu-

taml-p-nitroanilide(4.4mmol)

v -GTPEA 2ol 4 glycylglycined -#-3t

Tris-HCl 2k5o8e] pHE 7.6~7.8%a] o2
#4558 ep el (Fig 2).
100

R

jo.g
(=
T

)

% of activity at optimum pH
i o
= =)
¥ B

[
[e]
L

A ) 8 L. A A

7.2 7.4 7.6 7.8 8.0
pH

Fig. 2. Effect of pH of glycylglycine-Tris- HCl.

buffer on 7 -glutamyltranspeptidase

activities in three differenturines.

Y-GTPEA T 2o Qo]A 7 x5
w}'—g-% %’{6]59] i}-ol-“; Flg 33} 7 0 n:l 0]
ARe AR 3le] Lineweaver?} Burke] uiw
o] 2]&] F3& Michaelis constant= 0.77~0. 91
mmol/lolo,;{r,} Flg 4)'

6 L

@ s G

o—— wmcrel) e
4 }F

U/

2 kL

Y UV A I 1 ' i [ |

04 1.2 2.0 2.8 4.0

(mmol)

Fig. 3.Effect of variation of ¥ -glutamyl-p-nitro-
anilide concentration on activities of 7 -
glutamytranspeptidase in three different
urines.

06 Km=0.77~0.91=mmol 1

0.5
04}
(U/1)-1
0.3f
0.2

0.1

Fig. 4. Lineweaver-Burk plot of data show in
Fig. 3.

AGSEA X FHd ol B44EEY AHEQ
p-nitrophenol?] &34 5= 405nmdl] 4 FHde]gl e
o 7]z ¢l 4-nitropuenyl-N-acetyl- 8-D-glucosa
minides] FFEL 405nmel] 4 0.0682 AL F
Al Prolm@ 405nmol 4 FFEE EHdE

- 295



100 | AGSHAE 2ol el 745 5o slol
[ ZA5 o zlel: Fig, 73t 7rgkodd o
+7 235}e] Lineweavers} Burke] 8¢
o & T3 Michaelis constant= 0.67~1.
00mmol/le) ¢ e} (Fig 8).

w
<o
T

15 r

Relative absorbance(%):

12 p .
U/l ///

\; \ 0.9
L ' \ja —
340 380 420 460 50

0 06
nnm b d //

Fig. 5.Absorption spectra of p-nitrophenol

‘r*
(]

(®#——e, 10#mol) and 4-nitrophenyl- 03
N-acetyl- 8 -D-glucosaminide( m——m ,
3.3mmol). o —
2.5 50
Aol Agg Aoz vebroh(Fig 5). (mmol)
AGSZAE 2o glo4] citrate ShFofeo Fig. 7.Effect of variation of 4-nitrophenyl- 8-D-
pHE 4,094 713 He BYEE ebygdet goucosaminide concentration on activities
(Fig 6). of N-acetyl- #-D-glucosaminidase in three

different urines.

100

er: 0.67— 1.0 m mol/I™*

y

% of activity at optimum pH

80 |
60 |
40
20}
3.4 3.6 3.L8 41.0 4..2 4.J4
pH

Fig. 6.Effect of pH of citrate buffer on N-acetyl-

@ -D-glucosaminidase activities in three Fig. 8. Lineweaver-Burk plot of data shown in

different urines. Fig. 7
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AAPIH T ZHol o] EAuESo ALE
p-nitroaniline?] &4 3.’-‘.1—?_— 370nm¢} 390nmol} 4}
»}- L-ala-
]

400nm--&] 4]

Q
p RS

©

F 4

nine-p-nitroanilide2

peak & 71" <l

4 §E2 Yo} (Fig 9).

1001 /

= / - P-nitroaniline

PO NG

Q

=

i)

:9-750»- \

< - L-alanine-p-

é’ nitroanilide

=

& “\ \
'\ \o

340 360 380 400 420 440 460

nm

Fig. 9. Absorption spectra of p-nitroaniline(0.1
#mol) and L-alanine-p-nitroanilide(1.66

mmol). %

AAPEA S FAo glojA 2%9 49 m&
phosphate $t-<4 2] pH7} 7.8 7b ¥ &
AEE el 159 4£9] x¥ pHS. 241 4
73 & FA45E e sl cH(Fig. 10)

100(

B

o 80F /

g

£, g

2 60} s

< 5

>

‘5 40F

g

° 204
1 1 1 1 i |
6.6 7.0 74 - 78 82 86

pH

Fig. 10. Effect

urinary alanine aminopeptidase activ-

of pH of phosphate buffer on

ities in three different urines.

AAPEHE Z3ol glold 7] AEES] dsol
o2 FAE zlo]l& Fig, 113 7o o]

A28 Z7 2 3te| Lineweavers} Burke] ui
o 2l T3 Kmx|+= 0.38~0.48mmol/ gt}

(Fig. 12),

06k ./"—’——.

/

/
04 -
sy’
0.2}
L - |

0.67 1.33(mmol)

Fig. 11. Effect of variation of L-alanine-p-nit-

roanilide concentration on activities of
alanine amiropeptidase in three differ-
ent urines.

Km=0.38—0.48 mmol/1-}

) Tl

4
(mmol/l)-1
Fig. 12. Lineweaver-Burk plot of data shown in

Fig 11.
952 42 Mo ol gelfiltrationdt A 89}
gelfiltrationgbdt A8 2 FEao 7-GTPLA

A, J

EE& £33 A3l gelfiltrationdt A 8% 4.47+
1.94U/I(HF+E5H 25 Jebl gl 2, gelfilt

rationlsl Al g & 1,9442.15U/18 Yeldo] A
gel-filtrationdl 4} 27} <3t A8 8} §eldql
Al (p<0.05) & HAHAEE Vel gl
trationol] 2|3t LY T Fr1o H Rl

7t A3k ch(Table 1).

1, gelil

A3 2po]
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Table 1. Effect of Gel-filtration on Gamma-glut-
amyltranspeptidase Activity in bovine

Table 2. Effect of Gelfiltration on N-acety- 8
-D-glucosaminidase Activity in bovine

Urine Urine
(U1 (u/s1
pnial Mo Before After Difference Auimal No Before After Difference
gelfiltration geliltration (%) geliltration gelfiltration (%)
1 6.35 301 -526 1 1.52 201 +322
2 094 414 +3404 2 135 2.22 +64.4
3 41 482 +23 3 14] 262 +858
4 024 6.01 +2404.2 4 1.3 221 4649
5 118 120 45102 5 148 269 1818
6 094 242 +1574 6 1.38 206 +493
7 030 242 +706.7 7 099 198 +1000
8 071 301 +3239 8 129 2.4 +736
9 212 723 +210 9 1.21 226 1868
Mean 194 447 Mean 1.3 25
SD 215 1.95 SD 0.16 0.35

AGS#EAY Kol 9led 4| & geliltrationd} 4] 27}
2.2540.25U/lo] g 1, gel-filtrationakat ] &=
1.3310.16U/12 4 gel-filtrationdt A 87} <8}
Az Rt 794 (p<0.01) YA ¥ AGSEY
EE Jelyod sAABEER gelfiltrationdl 4]
B R5Uh gk AlBRY & AGSEAEE U
bl ¢l e} (Table 2).

Table 3. Within-run Imprecision

(usnm

gamma-glut-

N-acety- 8 -D- Alanine-

amyl glucosami- aminipept

transpptidase nidase idase

X 12.99 0.51 1.24

. SD 0.94 0.02 0.06

Animal 1

CV(%) 7.2 3.9 4.8

N 10 10 10
..................................... g s

. SD 0.76 0.03 0.03

AnimalZ oy o) 48 5.2 25

N 10 10 10
..................................... T U S

Animal 3 SD 0.84 0.02 0.05

CV(%) 5.8 6.1 3.6

N 10 10 10
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};r

gel-filtrationdt =%

—20Toll A BEY
o] wla) FA A<

AR 2E FAgE

e

e

ol q;sn AAP®
= 2.5~4.8%°]%
«X‘M A= = gkt

2145 A

£ 103 uH&
ouw] F-

%9 7-GTPRZ4 =+ 5C9
Sd AFHE 797 =
F2 25 debl A = ke
7A€ vebli e Aol

% ke

A5

AL 2 3 AgE dAska gsteh(Table

gel-filtrationgt =59 AGSZAH S+ 5T} —
20CHN A 2EH LA A F 7474 AHFH Yol
H)E FAHQ Y AAE FebR] ki A
=2 543 7% vdehi = 2ol gisick(Table
5).

gel-filtrationdt =52} AAPRA S = 5T —
20CoA A REH S AHAF 7d7x= AF Yol
Wjdl EA Al 2 AE Jebl A ke A F

% 39l AL vls) 47} Sk AHF
746ll& 7k AAE L AH LY FFol wH

Table 4. Change of Urine Gamma-glutamyltranspeptidase Activity During Storage at

5C and —20C (U/h
) 3 Days after collection 7 Days after collection
Animal No Day 0 50 —200 5C —20C
1 2.0 2.3 0.8 2.3 1.1
2 5.6 6.4 10.9 6.0 2.3
3 3.0 4.5 2.3 2.3 2.3
4 4.4 6.4 45 38 4.5
5 4.5 7.5 45 4.5 53
6 41 5.3 41 34 4.9
7 6.8 7.5 6.0 4.5 56
8 6.8 7.2 53 6.0 5.6
Mean 4.7 59 4.8 4.1 4.0
SD 1.7 1.8 30 1.4 1.8

Table 5. Change of Urine N-acetyl- 8-D-glucosaminidase Activity During Storage at 5C and —

20¢ U1
. 3 Days after collection 7 Days after collection
Animal No Day 0 5C —200 50 200
1 0.78 0.81 0.92 0.68 1.03
2 0.45 0.57 0.59 0.57 0.49
3 0.68 0.75 0.79 0.85 0.91
4 0.37 0.37 0.57 0.43 0.59
5 0.94 0.98 1.09 0.89 1.01
6 1.00 1.03 1.11 1.09 1.01
7 1.87 1.83 1.92 1.94 1.88
8 0.62 0.68 0.68 0.68 0.60
Mean 0.84 0.88 0.96 0.89 0.94
SD 0.47 0.44 0.44 0.47 0.44
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Table 6. Change of Urine alanine Aminopeptidase Activiy During Storage at 5C and —20C

(U/hH
Animal No Day 0 3 El))ﬂ(z;ys after coll—eczt(;?crl 7 5Do(z:iys after coll_e(;t(l)igl
1 0.77 1.08 1.15 0.87 0.84
2 1.41 2.19 2.22 1.85 1.82
3 1.18 1.95 1.85 1.51 141
4 1.72 2.59 243 2.22 2.05
5 1.75 2.46 2.33 1.99 1.92
6 1.38 2.22 2.02 1.92 1.79
7 2.22 3.03 3.03 256 2.59
8 1.88 2.66 - 2.56 2.53 2.19
Mean 1.54 2.27 2.20 1.93 1.83
SD 0.45 0.58 0.55 0.55 0.52
Table 7. Activities of Urine Enzymes at Different Time of a Day in Two Cows U/
Animal No 1 2
Time y-GTP AGS AAP 7-GTP AGS AAP
12:00~18:00 10.91 3.78 1.71 3.01 0.94 0.67
18:00~24:00 11.30 3.14 1.58 5.65 2.82 1.31
0:00~06:00 6.40 2.58 149 3.76 3.04 134
06:00~12:00 7.15 2.96 1.62 3.76 2.77 1.28

Ae vt F& ZBHEE A8l =H(Table 6).

250l ol 6417k AL e P nE AF 5
7-GTP, AGS, AAPS @A =2 2437 Az
AHA NN w2 AR Hile| A &
4 ol glc}(Table 7).

4552 FLEpIF r40 uE oA 648
74] }ololl # A ste] gelfiltrationztE ¥ -GTP,
AGS 9 AAPY A4 x=E EA% A v-GTP
£ 6.60+3.26(2.36~14.50)U/le] gz, AGS:
1.3140.81(0.33~3.78)U/lo] gl o5 AAP: 1.
7340.55(0.77~3.03)U/lo] 9l c},

-

49 u%F9 7-GTPRAE 39 7244l
whedol] glojA] EHAMESS HAE< p-nitro-
anilineol] ¢jal 43l 42 545nmoll 4 2| o} F2
2 Jeliga 7R 545nmoll A A F#

EE vebl Al Bokd  545nm ol 4 Zhedof
ALY EE F4ETF dt A2 Jeltenl
o] Azl Naftalin 5 o] 540nmel] 4 =333} 7
3} o) F4ol gt Azto]gle},

L

7t =% 7-GTPRAY Eof| o]z] o 3kg z4}3h
Az pH 7.6(37C)oll 4 b & BAEE
eh =) o] A3l Naftalin 5 o] A}t o1 3
%9 7-GTPZ&3oll doj4 pH 7.80] 7}2+ A3}
et & Asbe e zte] & uhebglch.

7 -glutamyl-p-nitroanilide& 7]z 2 28312
o] ¥-GTP<2] Michaelis constants 0, 77~0.
91mmol/lo} gl o= 7 -glutamyl-p-nitroanilide=
Aol 4 ammol/lgtel]l Faislx otow 4.
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Measurement of Urine Enzymes for the Early Diagnosis

of Nephrosis in Ruminants

1. Optimal Conditions for Measutement of Enzyme Activities and Normal Ranges

Chang-Woo Lee D. V. M, Ph. D. and Kyoung-Kap Lee D. V. M, M. §,
College of Veterinary Medicine, Seoul National University

Abstract

Present experiment was performed to establish the optimal reaction conditions for measur-

ement of urinary gamma-glutamyltranspeptidase(? -GTP), N-acetyl-B-D-glucosaminidase (AGS)

and alanine aminopeptidase(AAP) activities in bovine and to investigate in vitro stability of the

enzymes, within-run imprecision of the methods, and normal ranges.

1.
2.

The optimal wavelength for measurement of 7-GTP activity was 545am.
The optimal pH of Tris-HCI buffer containing glycylglycine for measurement of urinary 7
-GTP activity was 7.6~7.8(37TC).

. Coefficient of variance for within-run imprecision of urinary 7-GTP activity ranged from

4.8 to 7.2% and there was no significant difference among replications,

4. The optimal wavelength for measurement of urinary AGS activity was 405nm.

5. The optimal pH of citrate buffer for measurement urinary of AGS activity was 4.0(37C).

6. Coefficient of variance for within-run imprecision of urinary AGS activity ranged from 3.9

to 6.1% .and there was no significant difference among replications.

7. The optimal wavelength for measurement of urinary AAP activity was 400nm.

8. The optimal pH of phosphate buffer for measurement of urinary AAP was 7.8.

9. Coefficient of variance for within-run imprecision of urinary AAP activity ranged from 2.5

10.
11.

12.

13.

14.

15.

to 4,8% and there was no significant difference among replications.

7-GTP and AGS activities were increased significatly by gel-filtration.

Turbidity interfered with measurement of urinary AAP activity in bovine unless the spec-
imen was gel-filterated.

Preservation of the specimen at 5C or -20C did not affect the AGS activity at least for 7
days after collection.

Preservation of the specimen at 5C or 20T did not affect the 7-GTP and AAP activities
statistically, but some individual specimens revealed fluctuation during preservation.
7-GTP, AGS and AAP activities revealed fluctuation by the time of the day when the
specimen was collected.

The normal ranges of urinary 7 -GTP, AGS and AAP activities were 6.60+ 3.26(2.36-14.50),
1.3140.81(0.33—3.78), and 1.73+0.55(0.77—3.03)U/I, respectively.

-~ 305 -



