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Aol EHEH I A7 &4& I
F e PEe 437 SAERY AdE &4
Arolth, AMEH FEY AVsAAE BFY EF
€ O8] A o= F&FHoE WY F
QEAE A Wd g, i 3483E
o] g} AMAEE FA 3 blood urea nitrogen
(BUN)#} creatinine =9 &%, AAnde 4%
AEFEH 2AE F =53AYE, 5438 =84
% 2HHA 5oz PpEE & A

ol ¥ A7 AL 4EF SAHAIE, BUN, creat-
inine, E¥ERAIY F& A9 60~70%°1/d°]
4G utolof vl A o] v HEa>S
B) z76) A&Ae Adsr] o dFo] e
o FFo] 2 AYFEA JoJA BUN, creatinine
9 AT WY AHF 2R 4¥70F ¢
Bald AgAFs dddez o o dHe
NEAHAE 48 2EH2E F3 gaxe E7bs
& Gol it

43 nE¥AL BUN, creatinine, =53A¥
Hoe Z7]9) AEdE 1ad £ Aoy Fe 4
HEEY UolME= metabolism cageE AHEIAT
sl g AR S F=A && IE2 L F &F
A AHstrle 28tk 19708 oj2 8 kF
oz WdEe 5458 SAFEN S 4¥F
B dodM A 2EHAE FAY PHEFAL
758 B4 =EHROE 4 2ol A&
A& dREHA 19 £ Uthe HoA 71E9 A

N5AA FE2S9) UHL BRAT F YE B
HEslo] o] &2 T

Groetsch®t Mattenheimer'¥ & Atgel koA 30
Z ojAe) A4V HAHNLY 2F lysosomal en-
zyme] B-D-glucuronidase(GRS), N-acetyl-B-Drglu-
cosaminidase(AGS), arylsulfatase®} brush border
enzyme?) alanine aminopeptidase(AAP), alkaline
phosphatase ¥ -glutamyltranspeptidase( ¥ -GTP)
7} g s4AEHT AR A AEIA 7t
A7 At Qe

Mattenheimer®& 159 #Hart @Fo=¥H
s 4 AT Fz AN Kzt el
W Bxpo] 69,0000144% BaE AAPAE I3 &
Zut 29 St giokn gosX HlE koA
SASE A g iUl AF o9 g =3
of ZEsoEdx oA wMAF FVke AFEHY
£4& guisle AE BOe olEF ZAE A
A&t

¥ o8 AAY & e ATEAHEA TEH
Ve AFY nFd WARE 7-GTPE %=
ZAse 7-GTPYe AVGSH B4 d=21
AR EAQshe 7-GTPYe EXNFEE ®F ¥
-GTPY] #7} Agolghe AHdE $33L, &l
B9 BBEYE isoenzymed Aol 93 3o
AGS7F RAA fdde A F, & 2=
B2y $5ke Aol ollm AxAAA FHs= A
9¢ F3srqich

AT &40 e Al AAM nF2
7-GTP%¥)s} AGSH- e} wjd@ol Frlsimz
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ol $aAe nFWYF FHE HAS Judel A
®£2 ol4d€ + Uk Ak

Gibey $'72 gentamicin ¥l 23} Dieppest
Doyle® & &utel 2 FEFoid] o A&gol ¢
ol Algell oA kF AGSHlAFol F7Ishe
olF9 &AL EAL AAFE FYom o4
F AL A A

Brogren 5% chlorinated organic solvent®t &
NENEA S FFste A2 2 AFA33H
2 72N AREM 535 AGSHAZE o8
& oldn 3Qx, KindVe AFoA5&ed A
ol ol ARug el zrjdde] Yo} =
Z AGSHIEFE AEZ #4& & dokx FH

Roberts®} Seawright®’7} mercury chloride® %
g ol ¢1o]A Shaw™ 7} mercury chloride® F
g ol QoA 2tz xF9 ¥-GTPHAEFol 57}
e Ag Qg vk Qo

Ratol ojde A=Asier2d,™®)  aflatoxin
B1,® aminoglycoside,” HYuA 7ol ¢ A&
Aol dojA AGSTH) EE 7-GTPMM Y w3
Aol Z7l3t o2 d AMdE A ARE
o] ¥ & Ut FHAH.

ol du} o] w4 EA o3 AAFH A=
Aol Ak B AFE HI 20997t S 2
ow =Rudl glojMe tE F9 FEoly
g2 2% Agd U HELHEE uckd Py
& ZAEYo] & 9 $E9 ko W3 H&3jn
Atk AMdol EHRAL HAoA THEAG. @
A e FosAde oA ATEH
7} QoiM BEHZAIRO 2 o2l d AP AN
7 AL A3 ety JET. 49 kF Y
-GTPS} AGSEAE ZA L 9% YT A4 o
HHE ARH(FE)7} oju] B v} JYh P

o] AP AL ratkFY 7-GTP(EC. 2322)
9} AGS(E.C. 321.30)84 %= &Ad) Hag A
Z05¢ 2A8Y $AME-S AEsHY potassium
dichromateE 3l 288 A5 E 4o rat
o &l =% 7-GTPS AGSH A3 AAA WHE
& AL 71E9 B33 AAEQ BUNE =
Alste] i A Z7o) o Wdv|E3 BUNSA
% A& AF& vlasy] 93t dAlE
Ak

e 3 iy

HYEE

Wistar rat®) £3& Agoista 4358 A%
oA Bofutol ALSFFE Ao AP AF
0] 350~550¢ © A& AITER A3

M mlnvh Bdoez edde AE Has
7] 95} metabolism cagell Fvleld Yo A3}
T 13290l AL X E metabolism cageld] Hx
£ 7)o WREAZAN sodium azide(1%)E 0.5mé¥]
AZMSA 14N =& AFReH olFA And
ABE 9742 st 300pmez 15830 4
AR st A3

Y -Glutamyttranspeptidase &4 = 3

1L 7122wy 7123 A3 HA2E Naftalin
574 ZHom 712 pHst 5= 2 HEFE 7
zdu)dPd) o8 FPY Aoz wdE FHe=
MFstd 2FsQgon 1 Axke AP 71&H
uto} ok},

2. 9299 pHoll 9% 971 EHA STy
& Naftalin 5701 35 @3lel pHE 6.4904
8.274A o] MUAA dgrtA 2 BE] 379 rat
ko] Qs 7-GTPBAEE &4 4399 pH
W3l me 4P AL Hue FH=E Y
& pH & F3Ach

37149 xe 948 F 17129 FEE 0.4
~4,4mmol/ £ &} WAWIA Q72 s 35
9 ratiol] W3 7-GTPEAEEE 34 gy
U 71489 Fxd WEs 9L ZAMEI Linew-
eaverst Burk®) #3%)o] 28 Michaelis constant
(Km)E 2ALEH4 )

N-Acetyl- B -D-glucosaminidaseZH& T &5
L7122y 1 71832 2492 Maruhn™ o)
ZHon 7149 pHY FE 2 HAFE Vxduy
ol o&f A Aoz WIH oz Ao

R B L

Agd WS gorstd ohgw 2o

O Al ¢

Substrate-buffer solution : 4-nitrophenyl-N-acetyl- 8
‘D-glucosaminide 10 mmol in citrate buffer(0.1 mol,
pH 36 at 37C).
2-amino-2-methyl-propan-1-0ol/HCl buffer(0.75 mol, pH
105 at 25C, AMP buffer).
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oOH X

. Test Sample blank Reagent blank
Solutions l ul % el
Substrate-buffer 02 - 02
Urine 02 02
Physiological saline 0.2
Buffer(citrate) 02
Close containers and incubate in waterbath at 37°C, 15min.

AMP buffer 02 02 02

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

O EAEMES LE
AE _FV __
cd X SV X10
AE : Absorbance change per minute.
€  Extinction coefficient.
d : light path.
FV : Final volume.
SV : Sample volume.

2. ghFde] pHel 2 % 71EAHY 538
& Maruhn®'ol 235 citrate @399} pHE 3.2~
4.49] HHoA A7tz HEo] 359 ratkof
W3] AGSEAEE £43o @399 pHH M|
o0 JFE AL H1d H=E Uehle
pH#& T3kch

3. AMP €399 pH . AMP&%949 pHe
£ pH7} 10.08& 2AII=E 37198 10.52 =3
L=

4. 7149 = % JF 7189 F=E 1~
15mmol/ ¢ &) WA H7iAz TES 379
raticol] 3l AGSBALE &4 shgdu 717
9 Fxo WEE HIFE FAEIIE Lineweaverst
Burk®] #HH%®)e]l ] % Michaelis constant(Km)E 7
A=

Gel filtration®| HeF: 539 HAAGHE SR
AIA gel filtration®] FF& A7) 9138t rat 7
59 52 717} Sephadex G-25M22 ZFAE Col-
umn PD-10(Pharmacia Fine Chemical)o} SZAlA
oustn oAz ¥ Agd s 7-GTP
s} AGSe #AEE A3 2 4HL Hla3}
Kt

ZMA s o] Aol AgE 3 9 A
Ao A 35 rate E poolingdted gel filtra-

tion3F A7 wiFZ AT Ao HAEA
o} BNl o]EXE T3t ¥k

Al#lo| ¥ (Within-Run Imprecision) : 489 &
TE A7) 93t 359 ratko] s ¥-GTP
9 AGSY AT E 9~108 wHEZA st wWolA
F& F3tn BAENE A A

S2MY 3 44YE 93t 1059 ratol potas-
sium dichromate 10mg®g F7F  Imeoll £33}
242} HEFAL sdon Fodn FogF 24, 48,
72, 96A17o) 7t 4NN E AFHAEA gel filtra
tiong &% 7-GTPY AGSY #¥4:=g ZAsH
potassium dichromate oo &8 FaLe] vidF
o] AAA WEg 2AIAGY B o] rag e 4
PFE HE(FFF 967171 FHs G =4
HHE TEI hematoxylineosinE G488 3o X%
o] EAAEE AU

#H Wz rat 105 W3|AE potassium dichr-
omateS 10mg¥ 27 HaFAletn Fod@I} Fof
% 24, 48, 72, 9671t EA-& AF st BUN#S
ANA HEg 2AEE.

g

Y-GTPEA 0oA glycylglycined #-F3 Tr
isHCl ¢39¢) pHE 7.699 Hole BA=E Y
el th(Fig. 1).

7-GTPEAE ZAd QlojA 7129 Fxd w
2 8459 xole Fig 29 2ker o] 4HL
ZAZ 3 Lineweaverst Burk®™®¢] Hhidl o))
T3 Michaelis constant: 1.1~1.2mmol/ £ °11t}
(Fig. 3).
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Fig. 1. Effect of pH of glycylglycine-Tris-HCI buffer Fig. 4. Effect of pH of citrate buffer on N-acetyl- 8
on 7 -glutamyltranspeptidase activities in three -D-glucosaminidase activities in three different
different urines. urines.
8t : e——"*
100k . ] Cee—"
-~ . -* o [ . —* /
8o} T /4 -
-~ o g — O *
/o/.;./° §4_ .4.././’
Y . /° P /I./
- 601 S - *
~ ./ 7 - /
j=) s :
40} .f:/ 21
Ve
20+ .:/ 1 . e
0 25 mmol 50 75
0 0 50 30 10 Fig. 5. Effect of variation of 4-nitrophenyl-N-B
mmal -D-glucosaminide concentration on activities of
Fig. 2 Effect of variation of 7 -glutamyl-p-nitroani- N-acetyl- B-D-glucosaminidase in three different
lide concentration on activities of ¥ -glutamyltran- urines.
speptidase in three different urines. 0.5r
Km=0. 8~0., 9mmol/ ¢
- - 7 04b
T 0.060 Km=1.1~1. 2mmol/ ¢ . b /
2 : & 03 .
0040 b / - / .
* L] ~ . /.
g s S o2}
= ../ hd ~ ®.e
= 0020 b pZi /%
/ . . oy /).1
0 069 139 278 ' . .
-1 ~-12-11 0 05 10 20
(mmol/ ¢ ) (mmol/ £ )1

Fig. 3 LineweaverBurk plot of data shown in Fig. 2. Fig. 6. Lineweaver-Burk plot of data shown in Fig. 5
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Table 1. Effect of Gel Filtration on 7 -Glutamyltranspeptidase Activity in Urine

U/¢ at 37C

. Before After Difference
Urine gel filtration gel filtration (%)

1 2598 2644 4+ 18

2 1194 1191 ~-03

3 667 550 ~175

4 1732 1654 —- 45

5 2087 1934 -73

6 1158 1441 +244

7 1691 1578 - 67
Mean 1590 1570

SD 644 645

Table 2. Effect of Gel Filtration on N-acetyl - 8 -D-Glucosaminidase Activity in Urine

U/ ¢ at 37C
Urine Before After Difference
gel filtration gel filtration (%)
1 19 29 +52.6
2 17 26 +529
3 18 21 +16.7
4 18 26 +444
5 20 28 +40
6 13 18 4385
7 20 25 +25
Mean 18 25
SD 2 4

* * significant at 0.01 level.

AGSEA: &3 3UoA citratet3Fol 9] pHE
159 =& 3499 279 k& 3699 7HF £
BN =E e AH(Fig. 4).

AGSEAE &3 oA 71AE 9 wisle o}
2 84x9 Aol Fig 59 ggter o] 4FL
A R3] Lineweavers} Burk?] WHgol] oa) 73
Michaelis constant= 0.8~0.9mmol/ ¢ )1t Fig.
6).

759 ratko] o8l gel filtration¥ Al 8.9 gel fil-
trationUd A 82 TFEIA 7-GTPEAEE 23
& 2 gel filtrationd AlBE 157016450/ ¢ (HF
+REHIE YA gel filtrationets AaE
159016440/ ¢ & JeERHAAX FF oMM F9%
T 9AHA gton A ERE gel filtrationoh 2
3 7-GTPEAEY 3718 Az 43 A 4

A Table 1).

AGSBAE YoM e gel filtration® A&7} 25
14U/ ¢ 1A 1 gel filtration S A B 18+2U/ ¢
24 gel filtration® A&7} A& A gHT {94 (p
<0018 & AGSBAEE Yehlidlen 74
B2 E gel filtration® A& 2TV} ¢h Algnd
L AGSEAEE YA Table 2).

Y-GTPs} AGSS #A=E ZZ o 135U/¢,
70/ ¢ A A 34E Jeh )itk (Fig. 7,8).

359 ratkol Wisl ¥-GTPEALE 105 a2
A A3} WHolAlFE 3.8~6.4%°1AN2™ F-335
A3} wEZre) folAsl ARHA FATH Taple
3).

359 raticol] ths] AGSEAEE 9~108] w2z
A3 A7 WolAse 2.5~4.1%010 e F-HA
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Table 3. Within Run Imprecision(U/ ¢ )
7-GTP AGS

Rat 1 X 595.2 14.8
S Hu2 06
CV(%) 57 4.1
N 10 10
Rat 2 X 4709 204
S 300 05
CV(%) 6.4 25
N 10 10
Rat 3 X 8514 22
S 323 07
CV(%) 38 32
N 10 9
Y-GTP : 7 glutamyltranspeptidase.
AGS : N-acetyl- 8 -D-glucosaminidase.
180
~
E 135} .
£ o :
5% -
e
I
o2
) ' 1 4
2 4 6 8 10
Urine( # ¢ )

Fig. 7. Linearity of 7 -glutamltranspeptidase activity.

14}
3 "
? .
Fy
é 7 .
<
/
i ! L 1 L
20 40 60 80 100
Urine(# ¢ )

Fig. 8. Linearity of N-acetyl-#-D-glucosaminidase
activity.

A3 PHEdel FA7t AFHA GteH Table
3).

potassium dichromate® 9% 1079 raF 1%
(No. 1) ¥ 24X 074 wixsig o 2 d
WA gston thg 1%(No. 3)& FAF AT
2B 4843 Aloldle ¥ grhrt % oAl W)
37] AL EOE 1% (No. 7)€ 4% 48
AIZHRE vinslR] ZEQin. 38 RoqF 43
L2 Mud ratd] JAOME o T xS Ye
e A EC] oA potassium dichromate T E
o ke 4T AP Vel gttHFig
9). '

Y-GTPH A3 Fodd vg) Fo% @A3
S7FIAE (p<001), FHA AAY wAdZge
22.1411.20/24hrs - kg body weightolglon] %o
F 24A30E<L 102. 3144 5U/24hrs - kg body weight
& Wldstd Fojdo] ula) ok 4689 ¥-GTPES
WA en 2F gL Frdle BdF 724
ZHRE 96AIZE Atole] Azt W B B 43
Bo f94 UA IR (Fig. 10).

EP AGSHAHZE T v} T3 AA 3
71l (p<001), Fod 4 wjdF L 0.
530.2U/24hrs - kg body weighto]glon Eo%
A&t 5.813.3U/24hrs + kg body weightS W]
std Folde] uls] < 11u)9] AGSE WA
IF MdZe FhdAHoY FAE GARAAE
FoA #E22 FadRAE BUHFig. 11).

BUN& T Hla] £ dA3 F7lsiqe
o (p<001), F9A 26mg/déoN X FAF 9647k
151mg/dee @3t7174R] A4 Z7rstdcH(Fig. 12).

potassium dichromate® FAFE 96X12He] ratd]
Ag2AL Fig. 138 Zo] ZYJAnBA X
coagulation necrosis?t EA3] velgon] ZIA
23 WZdE cast7t F2EH AN EF £
F st 23 rate] AFZHL Fig 149 2o
Bowman'’s space”} 4134l &350 IUALh

n
glycylglycine® ¥ TrisHCIZ$ 99 pH7t

2% 7-GTPEARA "X& 9L A 27
pH 7.6(37C)NA 7bF & BH=S YR
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No. 2

Changes of urine volume and urinary Y -glutamyltranspeptidase  and N-acetyl- 8-
D-glucosaminidase excretion after administration of potassium dichromate in 10

individual rats,
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Fig. 10. Change in the mean excretion of 7-glu-
tamyl-transpeptidase in rats after administa-

tion of potassium d:chromate.
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Fig. 11. Change in the mean excretion of N-acetyl- 8

48 72 96

-D-glucosaminidase in rats after administa-

tion of potassium dichromate.
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Fig. 12. Change in mean blood urea nitrogen con-
centration in 10 rats after administration

of potassium dichromate.

o o] Ase Naftalin 0] A €AFS 7
-GTPZAl UM pH 7.80] 713 A3tk &
Aape o] AolE JEhA T
7 -glutamyl-pnitroanilide® 71242 A3 2w 7
-GTP9] Michaelis constant= 1. 1~1. 2mmol/ £ ©1
o 7 -glutamyl-p-nitroanilidex Aol A
4mmol/ 2 ¥ol} S =X on 4 4mmol/ £ o FHE
e 33U SAAEHE FAE 5 W HE
o] 7142] ¥%E& Michaelis constant®} 10W1&
Asrle 2@e Naftalin 57 22mg/10mé(8.
3mmol/ ¢ o ) HFE3EAS WEF YA
A HEEe 713 AR AATE AHEE A
& BRHAT o) BF YRz YGA T o
2 A&sls 7129 B o)t dom AP
o He7t AM Aol FE AHe] Atk AAE
4.4mmol/ ¢ £ 8 & AL 4B E AT B
103} wrE-Z79) HolAFE 3.8~6.4%°IUL F-
ARAF BBl Fodo] JAREHA gobr] 71
HQ 7-GTPEAWH SN NAdY F=&
4.4mmol/ ¢ 2 AR Ao Fsitty #dE
Atk

citrate 2N pHI} rathF AGSTA T} vl
€ 9F& A 23 pH 3.6904 Hue X
€ Yeiith Maruhn®'e Abge] =3 AGSEA
EE pH 41504 A5t 1 Knoll £ pH 4.40]
Al E3E AFes g2 APAH ojRL FEZY
Zpolo] 713t Reg AZHd.

4-nitrophenyl-N-acetyl- 8 -D-glucosaminideE 713
2 AH8-3l8v AGSY Michaelis constante 0. 8~0.
9mmol/ ¢ )R LW o] AN yANY Fr =
§319) AJY® Lol 10mmol/ ¢ 2 SR 2 2
w3 71A9 HFFEE Smmol/ ¢ ol
°] ¥X¥ Michaelis constant®] 108]8 ZZA}7]]
Rae Aot wEtd et 2 sAde
7Hgst AP S A A} 9~103) wEEA
9] WolAlee 2.5~4.1% 0102 F-7AZA
B2t ool AFHA oty 7de FxE
10mmol/ ¢ & 3t A& FUF Aoz sersiyot

of Agell Aol gel filration®l ¥ GTPH AGS
Axof nXe Jgs dHEE gel filtrationH T
Alge Har-GTPEPEE 159U/ ¢ o) gel fil-
tration® A& HF ¥-GTPEAEE 1570U/¢ =
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Fig. 13. Renal tissue of the rat administered with potassium dichromate. The coagulation
necrosis of the cells in proximal convoluted tubules and the engorgement of the
tubules with casts(arrow) are shown(400X ).

Fig. 14. Renal tissue of the rat which revealed anuria after administration of potassium
dichromate. The Bowman’s space is dilated(arrow 400X ).
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A S22 foxe AAHA Fskow AME
€ gel filtration®] 93 7-GTPEAL7} 718 A
X 243 A% gled o) A3 & AAER kP
7-GTP inhibitor®) 2+8-0) 2@ AA S 7-GTP sti-

mulator®] #}8-o] 2% JAA7E Q7] WEQ] Rez -

AZEH o] Wiel] k59 7-GTPEA 94A wt
EA] gel filtration3}9] inhibitor®} stimulatorE A7
A gom ¥8 Aoz AuHUY. EF gel fil-
tration ¢H3F AR 9 HF AGSEH =+ 18U/ ol
gel filtration3 A5 9] HT AGSEAHEE U/ =2
A gel filtration$ A 89 AGSEAET} H94 &
A ERen AAERE gel filrationd A& ZF7}
A ¥ ARG g2 BHEE JE AL
o] 43L& rati=%2 AGS inhibitcr7} gel filtrationoll
a3 AAHNY QEos AAHY QA vt} gel
filtration®l] &% AGSEAE 719 A=} fda7)
&) SAAe W= gel filtrationdoFe Aoz
BeEl9l o8 Berscheid 57 Wemer 579} B3
9} dx) = AnolAr)

23 AAAG4 AoM e 7-GTP AGSE
A7} A2 1350/ ¢ 9 U/ ¢ AN AAARE Y
ol BAHT7L 1 o)ie] He Alae AL 3§
X Z2RF ool 3= Aow AlgHA.

potassium dichromate® 3] 3tEAE rate] $oJA
k3 7-GTPMEZES HAF AUAZhef A3
27V 3 % Wl FL gasid AXE 724
2E 96A1ATelS] A3 WidRE AXNA F
BO% f94 A B3A Jdeem k3 AGS )
AFe ARAF UARIRA AT TP L 2F
W AFLE BAFAoU AAF WARMAT HA
A Foz ZAAXE 9ol o] HHom ¥
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Nephrotoxicity Assessment by Determination of Urinary
Y ~Glutamyltranspeptidase (¥ -GTP) and N—Acetyl- 3 ~D-Glucosa -
minidase (AGS) in Rat

Young-Ho Kim, D.V.M., M.S. and Chang-Woo Lee, D.V.M., Ph.D.

Excerpta Medica Korea and College of Veterinary Medicine, Seoul National University’

Abstract

Present experiment was performed in order to establish the optimum conditions for quantitation of

7-GTP and AGS activities in rat urine and investigate the applicability of the these enzymes in expe-

rimental assessment of nephrotoxicity in rats. The results obtained were as follows.

1. The optimal pH of Trs-HCI buffer containing glycylglycine for determination of urinary 7-GTP
activity was 7.6(37C).
2 The Michaelis constant of urinary 7-GTP ranged from 1.1 to 1.2 mmol/ ¢ .

3. The optimal pH of citrate buffer for determination of urinary AGS activity was 3.6(37C).
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4. The Michaelis constant of urinary AGS ranged from 0.8 to 0.9mmol/ ¢.

5. Coefficient of variance for withinrun imprecision of urinary 7 -GTP ranged from 3.8 to 6.4% and
that of urinary AGS ranged from 2.5 to 4.1%.

6. There was no significant difference between gel-filtered samples and crude samples in the
mean activity of urinary 7-GTP and the intra-individual differences by gelfiltration were
either increased or decreased. Mean values of ¥-GTP activities in gel-filtered samples and
crude samples were 1570 and 1590 U/ ¢, repectively.

7. The mean activity of urinary AGS increased significantly after geliltration and all the
individual urines revealed higher activities after gel-filtration.

8. 7-GTP and AGS activities were linear to 135 and 7U/ ¢, respectively.

9. Urinary 7-GTP and AGS excretion before administration of potassium dichromate were 22.1411.2
and 0.5+0.2 U/24hrs + kg body weight respectively and increased significantly to 102.3+44.5 and 58+
3.3U/24hrs * kg body weight respectively within 24 hours after administration.

10. BUN increased continuously from 24 hours following exposure to potassium dichromate inall 10
rafs.

From these findings it is concluded that the urinary ¥ -GTP and AGS excretions are early and sensi-

tive indicators for nephrotoxicity assessment in rat.
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