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Comparative Hepatotoxicity Assessment of Cadmium and Nickel
with Isolated Perfused Rat Liver(IPRL)

Bong-suk Cha, Seung-jun Wang, Sei-jin Chang, Jung-woo Lee"

Department of Preventive Medicine and Institute of Occupational Medicine, Department of Physiology"
Wonju College of Medicine, Yonsei University

Objectives : It is the objective of this study to compare  of liver was sampled and then biochemical indicator of hepatotoxicity
hepatotoxicity of nickel chloride and cadmium chioride with each other  was measured.
through IPRL{Isolated Perfused Rat Liver) method. ) Results : AST, ALT, and LDH in buffer increased with sampling time

Methods : Biochemical indicator of hepatic function such as  much more in CdCl2 exposure group than NiClz exposure group in
AST(aspartate aminotransferase), ALT(alanine aminotransferase),  both 50 and 200 /M and statistical significance was verified with 2-way
LDH(lactate dehydrogenase) and perfusion flow rate were used asthe  repeated ANOVA. Viability was decreased more and more in all
indicator of hepatotoxicity. Oxygen consumption rate were used as  substances during passed time.
viability indicator. 300(+-50) g - weighted rats were allocated randomly Conclusions : It is inferred that CdClz has stronger hepatotoxicity
to each group(0 M, 50 M, 200 M NiClz and CdClz exposure) by 5,  than NiClz. IPRL method would be used widely for acute hepatotoxicity
totally 25. After Krebs-Ringer bicarbonate buffer solution flowed intothe ~ when considerating the benefit of it.

ortal vein and passed the liver cell, it flowed out of vena cava. Liver i i
evas administered with each NiClz and CdCl2 of each concentration Korean J Prev Med 2000;33(1):117-124
and observed with buffer solution sampling time. Buffer which got out ~ Key Words: Cadmium chiloride, Nickel chloride, IPRL, Hepatotoxicity
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Figure 1. Variation of AST concentration with time in each control, 50 M CdClz
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Table 1. Concentration(Mean+S.D) of AST, ALT, LDH in KRB solution having passed IPRL by sampling time at control, 50

#M NiClz and 50 M CdCl2

Biochemical Sampling times(min)

o Groups

indicators 0 15 30 45 60 75 90

AST(U/L)* none 2580+ 192 3500+ 292 3540+ 590 3820+ 239 3940+ 439 4660+ 2770 48.80* 2.86
NiCl: 3000+ 566 4160+ 1.07 5140+ 230 6020+ 3.19 7120+ 319 8640+ 868 98.00+14.14
CdClz 2820+ 277 4240+ 391  63.60%+ 1.34 93.00+ 283 11840% 1.82 156.00+ 2.83 362.60+32.76

ALT(U/MLY* none 1120+ 084 1380+ 164 1660+ 1.14 21.80+ 1.64 2500+ 1.87 3320+ 3.11 4340+ 3.65
NiClz 1060+ 1.14 1260+ 055 18.60+ 230 31.80% 0.84 4260+ 089 5720+ 148 7560+ 3.85
CdClz 13.80+ 130 24.00+ 374 3500+ 245 53.60% 2.07 7320+ 228 138.20%32.26 200.80123.07

LDH(U/ML)* none 9320+ 286 10680+ 327 11660+ 2.61 12720+ 319 137.20% 6.76 132.00+ 224 136.80%+ 2.28
NiClk 8920+ 239 106.80%+ 4.16 116.60+ 742 213.60x 7.06 26420+ 593 298.80+19.15 376.20+12.79
CdClz 9340+ 5.18 1474041845 259.00+29.15 37540%15.73 4764011234 54260+ 4.83 627.20+1590

* 1 statistical significance(p<0.05) : difference among control and two exposure groups by sampling time(two-way repeated ANOVA)

AST : aspartate aminotransferase
LDH : lactate dehydrogenase
IPRL : Isolated Perfused Rat Liver

ALT : alanine aminotransferase
KRB : Krebs-Ringer bicarbonate
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Figure 4. Variation of perfusion flow rate by time in each control, 50 #M CdCl2

and 50 #M NiCl2 administration group(p=>0.05).
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Figure 6. Variation of AST concentration with time in each control, 200 M CdCl2
and 200 M NiCl2 administration group(P<0.05).

700

600

500

Mean ALT(U/L)
g &

N
S
&

2
8

o

A ’
e 4
. Y
’
s Substance
’ i
e
4 o Nome

P4
o S0UM NICI2
A soumcacn2

Time(min)

80.00

Figure 7. Variation of ALT concentration with time in each control, 200 «M CdCl2
and 200 #M NiClz administration group(p<0.05).

5000

4000

@
8
=1
8

Mean LDH(U/L)

2000

1000

o __A_>_6-———L

o
T

o~ @ soumnicn2

Y - S -

B A soumcdcn

00 15.00 30.00 45.00

Time(min)

60.00 90.00

|

Figure 8. Variation of LDH concentration by time in each control, 200 /M CdClz
and 200 #M NiCl2 administration group(P<0.05).

=xJo] oA AfAo] 9l LS :_q_'l.
t}. Kingsley$} Frazier(1979)=
HFEHE Foto] Fteg okdo
SARAY WA U %“’Jo}%‘i\

Stacey 5(1980)2 isolated rat hepa-
tocyted] 71HE Edto] Fl=Fo] lipid
peroxidationd ¥ 07| o|Ao] 7HEA
9 F83 714 A2 HAEgoen

¥ Y

_9_
HE

fot

e
e ofo

Dudley 5(1982)=
o 7l=® s
35tk 1§ Sato 5(1983)0] 54Y
e o Eo}oq =B 7H=A

10

7He
o] a4 7HEAe] 9l g

RONE
O o ro Sk

W O 2 transaminase
o &AL HHeAL
HarveyQ} Klaasen(1983)= 159 o+
| A lipid peroxidation® 7}=g9 7+

N
s rl

b3

oM

742 o83 7IT g Al 2EY vz 121

g@ow 34
7F=Ao] 9182 gHelgl o Duddleys)
Klaassen(1984)-& transaminase S %3}o]
75232 8187 o] He} gluathione
79 _Qg] ArgA 8- golaldr.
cE ] 1-6]] 1’]7“4 7].Ex-l D_l
611% RAA| X
& Argjo)t}.
Sunderman(1983)»‘: &= at’dg 3]
AL Eof3l oA} transaminased] 5
e BT HEHS AP
lipid peroxidationo] 2.3+ 7| 4-& &
0139t} Chen 5(1998)% UAL &
3 879 Aol A transaminase’} 2]
A E71eHe 8918l lipid peroxi-
dationo] 2 £83 7|AY AoZE A
stek
Aeg g U
o aPpae ge
A Hrte glojA
2 o]gEo] go

2 2

pa)
ch
2

O

<
sl

me Bl N g

B Y

Ko

o
ro
=
©,
=2
L
re
-
=
2
rir
A0 orle ¢ du oo ol o ode r2 (o Y 2

x
2y rlo
e ooxt Lo

o i
o, I
3

off
o)

jo
o

_11}1‘ B
oxl

ol

e

o rl 52
—

fu %
2=

2o R

b
o,
i
Jor n
ot

het :—\‘% i
=2
foE
kL =
(=0
ol
AL om oo (i

!
2 =
=
22

A AZe) F7}e
LDHY| 37} #lg
Eol A B S7he) Fol

2}91%‘3]' lb *1i°ﬂ*1 Xﬂ/‘]

AS

)
= r““x
>9.
¥R 3
o7

5 &

rQL' et
ot £y

e
o
B 2 otlo AL 10 o) off

c

2
N

—

30 3l

@‘333}% Aolth. JI=H
A AT A el whet ‘*Trf?—x- }
3= AE B9vt o) cholestasisE
AR wdste ARE Lupo

(1986)¢] A4} dAele Aoz 71

1

o



122 s - ez - a7 - ol5s

5C00

4000 A
g 3000
T A
a
g
=
;» 2000
Substance
A =
1000 4 ? Nome
/" -
LA _o” © soumniciz
. AT -7
OJx Y L -1 8 = a 50 uM CdC12
0 1500 3000 4500  60.00 7500  90.00

Time(min)

Figure 8. Variation of LDH concentration by time in each control, 200 xM CdCIz
and 200 #M NiCl2 administration group(P<0.05).

80

55
S — o o &
RS
“A, ~x
50 - N
g YN
< 45 ™
] N
& -SRI
E pRY T
g SR
“ Substance
o Nome
as -
o 50 uM NiC12
30 A 50uM CdC12
00 1500 3000 4500 6000 7500  90.00

Time(min)

Figure 9. Variation of perfusion flow rate by time in each control, 200 xM CdCl
and 200 M NiCl2 administration group(P>0.05).

70

P %04 —
£ To
2 ~o
1
& R
I3 ™,
2 s0 A Aol
~
€ ~
. 9
] S
§ A\ Substance
2 —
= N
& 40 A o
3 AN Nome
]
° 50 uM NiC12
A
30 50uM CdC12
00 1500 3000 4500 6000 7500 9000

Time(min)

Figure 10. Variation of oxygen consumption rate by time in each control, 200 xM
CdClz and 200 M NiClz administration group(P<0.05).

Y e IS T S e A 9 d7EHY Strubelt 5(1996)9) AT
olth. WAY ek 7 FolgRelM Al Aze} dXshe Aotk II=F FoT
e Aol wet ARSI FAEE o A A Al weh Aravg

Ao zA NS AT F AN 9 #ag AT 5 e o
o7 Fo FE7] AREES iud T AAdAEE S wheddte Aol
o 7t=ge] A w2 Skl gl # B8, nEnoA Y Zol g 2 AL
FEEEH 2 Z08 fAadtes AEE FAT 4 e o d7AHE HE
B = 9=t o= Lupo 5(1986) oA A|A18 Lupo £(1986)3} Strubelt

3 0 2 monooxygenase 2]
4 2 conjugationg E& A5G
FAANTY g qA whe-& Aol
A9} o] FANA Fh QA9 B &3

TZE 5] e A2 Yol A Ao} 9l

= e o] 8sto] AES ] Wi of
TS Tt A% ¢ e gAY &
e AL in vitroBTh in vivod) 717
T & & glt} o] W& 53] 43 &
T AEE AHT ¢ ] Wi 154
°of APHE JAS X HIE T
o 49 & ¢ AATh U AT 1
B S1997)e] A&7 AFHS o 48
N,N-dimethylformamide?] 7+=4 7}

o] Slolq AST, ALT, LDH =3} #84
T Y AAAEES o]4FE o] AT

dHE B dree gl daiRgol
T7hatgl e o5 o] B4 fiA
cytochrome p-4507} #hol3l Axpel Ao
2 4wy 9ok
o) @7 A3 BRG] A4

e
= 39L B89 9edl T 249 54
2 vlmapeds) 247 9 o]4e] o
Fohe 2] 2 249 dhaled A7) 4
ol w2 S49 WIS Fagroz
1AL A58 4 gelnhe b 2
)2 F3 gk o ATFE AN
8% 127 BRYY BEL A, A
AP wHoRA e 2404
&40l 43 Ul Rl 9l$- of2l)
Asle] $Fo] rhs Aol £, 2ol
NAE 7407} ofele) B4 S4el= A
F3he o) Brbsste 2, AA,

KRB(Krebs-Ringer bicarbonate) & ¢1¢]
3t Samrt e 22 A9, 48
of2l¥ Hol grhe Aolch AT
SAE HZE F840] n%
A=A AFde s

Holet Bu o] Wig o
7b =M E 245 2

KON
N

i rf
lo & aot
FU I o mi

oo _|Zi
32 b
[UlO Jm l"—?‘—" H.HCI
S ox >

4



5

AE7 BEYE o148 SIEF A 7%

“

123

A vl

Table 2. Concentration(Mean+S.D) of AST, ALT, LDH in KRB soiution having passed IPRL by sampling time at control 200

#M NiClz and 200 M CdClz

Biochemical Sampling times(min)
Groups

indicators 15 30 45 60 75 90

AST(U/L)* none 2580+ 192 3500+ 292 3540+ 590 3820+ 239 3940+ 439 4660+ 270 4880+ 2.86
NiClz 3480+ 335 183.60+ 7.83 28560+11.10 344.20%25.68 443.60+ 31.19 625.60+£23.53 746.80+ 8.29
CdCL 3440+ 182  80.60+ 7.16 13340+ 559 575.20+55.50 982.60+ 26.35 1568.40+56.93 2563.401+61.86

ALTU/L)* none 1120+ 0.84 1380+ 1.64 1660+ 1.14 21.80+ 1.64 2500+ 1.87 33.20% 3.11 4340+ 3.65
NiClz 13.60+ 2.07 2200+ 1.00 4280+ 249 7340+ 207 12720+ 179 247.60+£11.19 387.40+11.10
CdCl 1440+ 378 2640+ 2.88 96.80+ 295 161.60+£18.70 358.00+ 20.76 460.00+25.11 619.80+17.37

LDH(U/L)* none 9320+ 286 106.80x 3.27 116.60+ 2.61 127204319 13720+ 676 13200+ 2.24 13680+ 2.28
NiCl 93.60+ 241 12060+ 3.65 184.60+ 740 241.60+4048 36340+ 20.88 577.40+12.84 1053.40+38.53
CdClz 9720+ 1.30 167.00£19.39 32340+ 956 655.80%34.17 1410.20£155.40 2598.80+51.30 3880.80-46.63

* : statistical significance(p<0.05) : difference among contro} and two exposure groups by sampling time(two-way repeated ANOVA)

AST : aspartate aminotransferase
LDH : lactate dehydrogenase
IPRL : Isolated Perfused Rat Liver
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