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Abstract

This research aimed to study the effect of cadmium and selenium on hepatic xenobiotic metabolizing enzymes of
hamsters. Male hepatic Phase I and Phase II xenobiotic metabolizing enzymes systems seem to be more susceptible to cadmium
toxicity than those of the female. Components of Phase I xenobiotic metabolizing enzymes including cytochrome P (CytP450),
cytochrome b5 (Cyt b5) were decreased in every group of cadmium-treated animals of both genders. In contrast, cytochrome ¢
reductase (Cyt ¢ reductase) activities of male hamsters treated with 2.5 and 5 mg/kg cadmium were increased. Phase II enzyme,
glutathione-S-transferase (GST) activities of male animals which received 1.0 and 2.5 mg/kg cadmium were lower than their
controls. However, only GST of female animals receiving 5 mg/kg cadmium was decreased. Cadmium increased the activity of
Y-glutamyl transpeptidase (GGT), which is the marker for liver cell damage, in both genders.

Hepatic cadmium levels were clearly found to be lower in animals receiving selenium and cadmium when compared
to the cadmium-treated group. Low dose cadmium increased levels of Cyt P s Cyt b5 and Cyt c reductase in males, whereas
there were no changes in Cyt P and Cyt b5 levels, but decreased Cyt c reductase activity in females. Males receiving selenium
alone showed a tendency for increased levels of hepatic Cyt L Cyt b5 and Cyt c reductase activity, but did not reach statistical
significance. Selenium increased levels of Cyt P and Cyt b5 but did not change Cyt c reductase activity in females. When
compared to control or cadmium-treated animals, co—administration of selenium and cadmium increased Cyt P in both genders,
whereas Cyt b5 levels increased in females and did not change in males. The Cyt ¢ reductase activity was decreased in males but
increased in females receiving a combination of these two elements.

Low doses of cadmium or selenium or combination of cadmium with selenium did not change GST activity in males.
In contrast, females receiving selenium alone or selenium in combination with cadmium showed higher GST activity than the
control group. GGT activity increased in both males and females receiving selenium plus cadmium. In conclusion, cadmium given
either in low or high doses was very toxic to hamsters. It disturbed the xenobiotic metabolizing enzymes in males more than in
females. Administration of selenium can attenuate cadmium toxicity by decreasing the hepatic accumulation of cadmium and

changing the metabolizing enzymes of hamsters.
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MTNN 1 NVUNAUYBILENFLNDS NIASULAALHENZINAM

Dose (mg/kg) Male female
Control 4291£0.111 (7) 5.34710.146 (7)
1 4.929% 0.256 (7) 5.23710.209 (7)
2.5 4.489% 0.296 (7) 5.15710.364 (7)
5.0 4.594% 0.247 (5) 4.924% 0.254(5)

uaaeAiy mean+SE (n) Tumiendlu g/100g 2p91miing
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MINd 2 warasuealdanaaUSaes Cyt P450, Cyt b5 WazMSMIUYBY Cyt ¢ reductase LUAU

waNFLRDS
Sex Dose Cyt P' 450 Cyt b5’ Cytc reductase’
Male 0.0 1.053£0.064 (7) | 0.202£0.012(7) | 238.097% 15.464 (7)
1.0 0.825%£0.025"(7) | 0.158%0.007°(7) | 250.638% 13.134 (7)
25 0.728+0.034*(7) | 0.168+0.010"(7) | 317.743% 13.325*°(7)
5.0 0.87310.057"°(5) | 0.154%0.008"(5) | 319.411%22.521°(5)
Female 0.0 0.821£0.049 (7) | 0.154%0.010(7) | 235.377%15.425(7)
1.0 0.641£0.016" (7) | 0.134%0.009 (7) 191.769£ 6.237 (7)
25 0.618£0.072°(7) | 0.140£0.004 (7) | 208.723%29.375(7)
5.0 0.565£0.075"(5) | 0.122£0.007°(5) | 225.722%7.913 (5)

' udaediili mean+SE (n) Tuniha nmole/mg protein

2 ua@ea i mean+SE (n) Tumine nmole/min/mg protein

* HANNUANGNNNAFUAIUAN (p< 0.05)

b fenuuandnnnngulasunaaiian 1 mg/kg Wningd (p< 0.05)

“fianuuandennngulasuuaaiiion 2.5 mg/kg NN (p< 0.05)

M1 3 KEVBILAALNENGRNTINNUYBY GST wag GGT YDIAUUTNFLADS

Sex Dose GST' GGT'
Male Control 2.601%0.186 (7) 0.221%0.025 (7)
1 1.947£0.014°(7) 0.343%0.095 (6)
2.5 2.150% 0.102° (7) 0.251%0.086 (4)
5 2.698% 0.193% (5) 0.480% 0.082"(5)
Female Control 2.402% 0.125 (7) 0.343%0.094 (7)
1 2.289% 0.095 (7) 0.400% 0.079 (7)
2.5 2.337£0.097 (7) 0.55120.150 (7)
5 1.858+ 0.086" (5) 0.613%0.099"(5)

! uaeaetllu mean+SE (n) Tumihs

Wmole/min/mg protein

* ANNUANINNNAGNAIUAN (p< 0.05)

* fanuuanannnngulasuuaaiiisn 1 mg/kg WINGY (p< 0.05)

“fianuuandennngulasuuaaiiion 2.5 mg/kg NN (p< 0.05)
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rineuwasUSinaawaaliey (Cd) wazdalan (Se) Tuduuanawasnlasuwaaiion

2UIN 0.5 mg/kg

Sex Treatment Wmiinay’ cd’ Se’
Male Control 3.918%0.186 (7) 0.170%£ 0.025 (7) 0.778% 0.129 (7)
Cd 427110.123 (7) 21.247% 2.844° (7) 0.740% 0.070 (7)
Se 421310222 (7) 0.172% 0.023b @ 1.260% 0.125&“b 6)
Se+Cd 4.136%0.348 (7) 9.659F 1.998" (7) 1.039% 0.057b @
Female Control 3.957% 0.257 (6) 0.231£ 0.024 (6) 0.939% 0.07 (6)
Cd 3.603% 0.160 (7) 26.535% 0.1850°(7) 1.080% 0.114 (7)
Se 4.1131+0.194 (7) 0.371% 4. 138b(7) 1.527% 0.143&“b 6)
Se+Cd 4276+ 0.162"°(7) | 20.440% 1.506™°°(7) | 0.832%0.032° (6)
! uaaeaidy mean+SE (n) Tumihe g/100g 28910%tiné?
2 uaaeanii mean+SE (n) Tuniig mg/g winuiaau
* HANNUANGNNNAFUAIUAN (p< 0.05)
P flanuuandnnnngulasuueaden (p< 0.05)
¢ fennuanannnnaulasudaisn (p< 0.05)
200 -
180 ab]: ab
ac a
160 a ]: a ab:[ abe
140 b ]: I:I control
g | IR M cd
8 100 a
o
= 80 O'se
60 O cd+se
40
M = male
20
F = female
0 1 1 1 1 1

M-Cyt P, F-Cyt P

450

M-Cytb5S F-Cytb5 M-Cytc

F-Cytc

reductase reductase

JUN 1 USnm Cyt P uaz Cyt b5 uazms¥naueas Cyt c reductase Tuaurasuanamasnlasudaiion

uazuAALiiEN (a, b, ¢ LEMANNUANANNNNGNMUAN NaNTIlasULAaLTEN 1 me/kg uas 2.5

mg/kg 9 p<0.05)
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abc
150 4 a l
.|. T -control
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£ M ca
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5} DSe
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Cdcd+se
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M-GST F-GST M-GGT F-GGT

Y o o P v aa
s 2 m9uLes GST uag GGT Tusvzasuwanamasnlasudadien wazuaailon (M = male,
' ' VA va
F = female U8 a, b, c WHFNANNUANGNNNNFNAIUAN nqmlﬁ"smmmﬁﬂu 1 mg/kg Wag 2.5

4
mg/kg 9 p<0.05)



