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Table 1 In Vitro Metallic Mercury Uptake by Rat liver Dissociated Cells and Homogenate.*

Protein Added Mercury Uptake (m+ o'n—1) Catalase Activity
ng/mé  Hz03%) Alcohol (0.3%) ug/ml  ng/mgprotein PU/mg.protein
Sucrose Buffer - + - 0.004£0.001 - - -
TPB Buffer** - + - 0.016+0.001 - - -
- - 2.48010.200 657+51.7 1.0 1.21
— MeOH  0.16610.044 44111.7 0.07 -
- EtOH 0.4021+0.011 106+ 2.9 0.16 -
Dissociated Cells
+ - 2.420£0.160 642+ 424 1.0 1.21
in TPB Buffer**
+ MeOH  0.666+0.060 177+ 15,9  0.28 -
+ EtOH 0.96310.004 255+ 1.1 0.40 -
- - 2.510+0.163 669+ 43.5 1.0 1.95
- MeOH  0.445+0.008 119+ 2.1  0.18 -
- EtOH 0.62210.005 166+ 1.3 0.25 -
Homogenate
. 3.75 + - 3.050£90.050 814+ 146 1.0 1.95
in Sucrose Buffer
+ MeOH  0.664+0.234 177+ 62.4  0.22 -
+ EtOH 1.080+0.100 288+ 26.7 0.35 -

*Solution was exposed to metallic mercury vapor at 37°C for 3 hours.

**Tetra phenyl boron buffer.

Table 2 Effect of Methyl Alcohol (MeOH) and Ethyl Alcohol (EtOH) on the Catalase
Activity and the Metallic Mercury Uptake.

Alcohol H:0: Hg® Catalase Activity Mercury Uptake
0.3% 3% 0.1ml PU/mg,protein*** ng/mg.protein***
- - - " 0.911+0.170 -
- + + 0.827+0.080 239+£25.0
- + - 0.945+0.134 -
Homogenate® - + + 0.635+0.049 247+£25.3
MeOH - - 1.060+0.185 -
MeOH + - 1.070+0.167 -
EtOH - - 1.044+0.039 -
EtOH + - 1.098+0.051 -
- + - 330+ 6.0 -
- + + 251+16.1 21,800£4,200
Catalase** MeOH + - 390+42.4 -
MeOH + + 315+42.4 5,040£1,350
EtOH + - 371+ 5.5 -
- EtOH + + 300+34.3 11,500+ 4,400

*Protein concentration in the incubation mixture was 11.0mg/ml and initial catalase
activity was 0.8154 0.032PU/mg.protein. Mixture was incubated for 3 hours at 37°C.
**Protein concentration in the incubation mixture was 0.017 mg/m! and initial catalase

activity was 405+0.20 PU/mg.protein.

***meanz on-1

Mixture was incubated for 1.5 hours at 37°C
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Table 3 In Vitro Metallic Mercury Uptake by Rat Liver Cell Components*
Protein Catalase Activity Inhibitor Mercury Uptake(m=+ a-1)
Fraction PO/mE - -
mg/dl PU/ml protein 20mM wg/ml ng/mg.protein Ratio
— 1.98+0.26 2,480+ 319 1.0
Mitochondria 0.79 3.54 4.45 KCN 1.06+£0.11 1,330+ 137 0.54
NaN3 0.22+0.02 25.1 0.11
— 2.76+0.68 4,290+1,060 1.0
Microbody 0.64 6.56 10.2 KCN 1.76+0.14 2,440+ 175 0.57
NaN3 0.14+0.02 - 251 0.05
. — 2.57+0.26 2,890+ 292 1.0
Microsome 0.89 4.88 5.49 NaNs 0.93+0.04 3.9 0.10

*3% hydrogen peroxide was added to center well of Warburg flask and incubated at *37 C for 3 hours.

Table 4 In vitro Metallic Mercury Uptake by Catalase, Cytochrom C, Methemoglobin, Hematine and

Ferric Ion?*

Added Mercury Uptake (mean+ g-1)
Solution
H20:(3%) EDTA@mM) 1g/ml 18/ ymoles.Fe.hr Ratio(/Fe)
Phosphate - + 0.025+£0.020 — —
Buffer + — 0.032+0.010 — —
M/15, pH6.8 + + 0.035+0.010 — —
Catalase — + 0.040+0.010 — —
50.2/3ml + + 1.539+0.134 3.47x103 2.69x 104
Cytochrom C — + 0.034+0.003 — —
200.g/3ml + + 0.178 +£0.025 1.83x 10! 1.42X 102
Methemoglobin - + 0.099+0.009 3.92x1071 3.03x10°
6mg/3ml + + 0.862+0.064 4.47x10° 3.46x 10t
NazCO3 Buffer — - 0.043 +0.008 — —
M/15, pH10.2 + - 0.053+0.009 — —
Hematin — — 0.052+0.012 — —
6mg/3ml + - 0.052+0.013 — —
HCl - - 0.035+0.005 — —
9mM + - 0.074+0.006 — —
FeCl3 — - 0.211+0.039 3.90x 102 3.02x1071
3mM + - 0.654+0.209 1.29x 10! 1.00x 100
+ + 0.102 £0.023 — 4.65x1072
HNO3(9mM) + - 0.054+0.010 — —
Fe(NOs)s + - 0.587 +£0.070 1.18x 1071 9.15x 101
3mM + + 0.058 +0.011 — 6.90 1073

*Solution was exposed to mercury vapor at 37 °C for 1.5 hours
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Metallic mercury uptake by catalase
In Vitro metallic mercury uptake by rat liver dissociated cells, homoge-
nate, cell components, heme protein and ferric ion, with the effect of ethyl
and methyl alcohol on the uptake
Katashi' KENMOTSU
Department of Public Health, Okayama University Medical School
(Director: Prof. M. Ogata)

In Vitro metallic mercury uptake by rat liver dissociated cells, homogenate, cell com-
ponents (microbody-rich fraction, mitochondrial fraction and microsomal fraction), heme
protein (catalase, cytochrome ¢, methemoglobin and hematine) and ferric ion were in-
vestigated. The effects of ethyl and methyl alcohol on the uptake were also investigated.

The following results were obtained.

1) Mercury uptake by rat liver dissociated celld was similar to the uptake by homoge-
nate.

2) Mercury uptake by rat liver homogenate in the presence of hydrogen peroxide
was 1.22 times the uptake in the absence of hydrogen peroxide. The uptake by rat liver
dissociated cells in the presence of hydrogen peroxide was similar to the uptake in the
absence of hydrogen peroxide.

3) Mercury uptake by crystalline catalase, rat liver dissociated cells and homogenate
was inhibited by ethtl alcohol and methyl alcohol, though inhibition of catalase activi-
ties was not observed.

4) Mercury uptake by rat liver cell components was observed in the order of micro-
body-rich fraction>microsomal fraction>mitochondrial fraction, and catalase activities
were also observed in the order of microbody-rich fraction>microsomal fraction>mito-
chondrial fraction. Mercury uptake by rat liver cell components was inhibited by po-
tassium cyanide and azide.

5) Cytochrome ¢, methemoglobin, catalase and ferric ion oxidized metallic mercury
in the presence of hydrogen peroxide. In the absence of hydrogen peroxide, methemoglobin
and ferric ion oxidized, but catalase and cytochrome ¢ did not oxidize metallic mercury.

6) Hematine did not oxidize metallic mercury with or without hydrogen peroxide.

7) Uptake by ferric ion was inhibited by equimolar addition of EDTA.

8) In the presence of hydrogen peroxide, mercury uptake by catalase was 27,000 times,
cytochrome ¢ was 140 times and methemoglobin was 35 times the uptake by ferric ion.
Therefore, of heme protein catalase showed the highest mercury uptake.



