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ABSTRACT

To evaluate an effect of methanethiol on a cause of erythrocyte membrane damage in rats,
methanethiol was given at 11.25 mg/100 g body weight, and after 4 hr, the animals were sacrified,
the activities of Na*/K* ATPase, protein contents in partial purified erythrocyte membrane and
erythrocyte indices were determined. Concomitantly, in vitro, effect of methanethiol on the erythro-
cyte fragility, Na‘*/K* ATPase activity and its kinetics in various concentration of substrate from
the preincubated erythrocyte membrane with methanethiol were demonstrated. The spleen weight
per body weight (%) and MCV of erythrocyte in methanethiol-treated rats were more increasec
than those in the control group. The Na'/K™ ATPase activities in erythrocyte membrane were
more decreased in methanethiol-treated rats than those in the control group. The apply of 0.05 m/
rat whole blood to the 0.24 mg/m/ of methanethiol solution in isotonic condition showed the com-
plete hemolysis. The Na*/K* ATPase activity in preincubated erythrocyte membrane with methane-
thiol at 37C showed the dual effect and the K, value of Na'/K* ATPase was higher in the
preincubated erythrocyte membrane with methanethiol than that in the preincubated erythrocyte
membrane omitted the methanethiol. These results suggest that the methanethiol may induce
the damage of rat’s erythrocyte membrane due to a change in substrate binding affinity of Na*/K*
ATPase.

Keywords : Methanethiol, erythrocyte, Na*/K' ATPase.
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o) EHBES &% HHIE S8 F&sicled
3 fpte] B AEglel fastksict
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Table 1. Composition of experimental diet (g/kg diet)

Ingredients Quantities
Casein 200
Corn starch 674.36
Corn oil 64.85
Vitamin A and D mixture (a) 10.2
Vitamin E and K mixture (b) 2
Water soluble vitamin mixture (c¢) 3
Vitamin By (d) 1
Salt mixture (e) 40
a-Celluiose | 20
*4081 kcal.

*Vitamin A & D mixture : 51,000 unit of A and 5,100
unit of D dissolved in 100 m/ of corn oil.
°Vitamin E & K mixture:5g of a-tocopherol and
0.2 g of menadion dissolved in 200 m/ of corn oil.
“Water soluble vitamin mixture : Contained (mg);
choline chloride 2000, thiamine hydrochloride 10, rib-
oflavin 20, nicotinic acid 120, pyridoxine 10, Ca-pan-
thothenate 100, biotin 0.05, foli acid 4, inositol 500,
P-aminobenzoic acid 100.

4Vitamin by : 5 mg of vitamin B;, dissolved in 500 m/
of distilled water.

¢ Salt mixture : Contained (g) : CaCos 300, potassium
phosphate dibasic 322.5, MgS0, 102, Ca-phosphate
monobasic 75, NaCl 167.5, ferric citrate 27.5, KI 0.8,
ZnCl, 0.25, CuSO,-5H,0 0.3, MnSO, 5, molybdic acid
0.2.

ume®} 6f5gcl] sFsh= K& 0.9% NaCl goog
4¥l cell washingdled A2 FrifnEkel 5fZE 2
1mM Tris buffer-1 mM EDTA(pH 7.00& fn&li
1650 WAl ste Fumsks wimAlAck o) BimgE-e
4T ol 4 20,000 X g2 1597 SRl 7BEstel 22 3
AEoll thA] 54582 A7) 1 mM Tris buffer-1 mM
EDTA(PH 7.0)2.2 1[5, 3ffmo R 2@ AT ¥
10 mM EDTAS-o4 2 2 1[5}, t}A| 1 mM Tris buffer-
1 mM EDTA 4 18, 0.5 M NaCl£4 1[4, 0.5 mM
histidine-imidazole buffer (pH 7.0)o14 4] 20,000
Xgoll A S TEEsle] ®A% hEYS 0.5 mM histi-
dine-imidazole bufferel] ¥-f-3to] KRS FHimEkig
g Aok
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Methanethiololl #i3} ## FmEke) Aimt: #
fros #hs Ao) el wet EHislde). 3 0.9%
NaCl 5m/e] #RAEW) methanethiols # &2
ABE] 012, 0.18, 0.24, 0.30, 042 mg/m/ S HES
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Fig. 1. Effect of methanethiol on the osmotic fragility
of rat’s erythrocyte. The assay procedure was
described in the experimental methods. Val-
ues are mean for 3 separate experiments.
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Methanethiol {Z8HE 3 HEHo 2 Ve KM
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e F, ol 58 FRMEMEEE BB 7] Table
20]t}, '

Methanethiol #¥EEE] MCVfE7} 6747+ 2.70 *
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Table 2. Hematological findings in methanethiol-treated rats

Indices " ;
. . CV (' MCH
Groups RBC X 10%/w Hb. (g/d) Hct. (%) MCV (i) (ppg)
Control 7.375% 0.379 14.40% 0.740 44.10% 2.165 60.00% 0.52 19.68+ 0.42
Methanethiol 7.820+ 0.334 16.00* 0.835 49.82+ 2,597 6747+ 2.70* 2043+ 0.85

Each value represents the meant SE. for 6 rats.

*p<0.05.

Table 3. Effect of methanethiol treatment on the changes of organ weight per body weight (%) in rats

Organs . .
Groups Liver Kidney Spleen Heart
Control 3.79+ 0.11 0.68+ 0.027 0.56+ 0.04 0.34+0.01
Methanethiol 3.73+0.12 0.69+ 0.020 0.72+ 0.11 0.37+0.01

Values are meant SE. of 6 animals.

Table 4. The Na"/K~ ATPase activity, protein and phospholipid contents in each purification procedure of
rats erythrocyte membrane

Protein Phospholipid | Specific activities

Procedure Preparation (mgXx10~1 (mgXx10~% (nmoles pi/hr/mg
RBC) RBC) of protein

1. Hemolysis Whole hemolysate 294.80 19.95 0.013

2. First centrifugation 20000 | p o 4ivave 43.03 8.05 0.041

Xg for 15 min)

3. Washing with 10 mM EDTA | Precipitate 8.21 3.87 0.169

4. Washing with 0.5M NaCl Precipitate 8.49 3.30 0.232

5. Final washing Final fraction 4.18 0.98 0.350

The assay procedure was described in the experimental methods.

Values are mean for 5 separate experiments.

Table 5. The protein and phospholipid contents in
erythrocyte membrane of methanethiol-
treated rats

Protein Phospholipid

(mg>x10 "/RBC) | (mgx10 "/RBC)
Control 4.200+ 0.031 0.950+ 0.057
Methanethiol 3.009+ 0.567 0.923+ 0.087

The assay procedure was described in the experi-
mental methods.
Each value represents the meant S.E. of 6 rats.
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Table 6. Effect of methanethiol administration on the
Na/K' ATPase activity of erythrocyte
membrane in rats

Na'/K"~ ATPase®

0.350+ 0.047
0.144+ 0.050***

Treatment

Control
Methanethiol treated

The assay procedure was described in the experi
mental methods.

Values are meanz S.E. for 6 animals.

#Unit : nmole pi/mg of protein/min

**+*n<0.001.

Table 7. Effect of preincubation on the Na*/K* AT-
Pase activity of rats erythrocyte membrane
with methanethiol in vitro

Preincubation time (min) 0] 15| 30( 45| 60
Na*/K™ ATPase activity (%)|100]116{134| 77 | 66

Each value is the mean of 3 experiments.

Each enzyme activity was determined with the en-
zyme preparation preincubated with methanethiol.
A mixture of rats erythrocyte membrane (3.009 mg
/mi of protein) with the methanethiol (0.01 mg/m/)
was preincubated at 37C in the various time de-
scribed as above.
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Fig. 2. Double reciprocal plots of Na*/K* ATPase
activity in the rat erythrocyte membrane. The
reaction mixture (1.5 m/) contained 0.5 mM
histidine buffer (pH 7.0), 67 mM NaCl, 13.3
mM KCl, 0.33 mM EDTA, 3.3 mM MgCl,, en-
zyme solution and various concentration of
ATP. Enzyme solution: The mixture of 0.07%
methanethiol and erythrocyte membrane;
protein (2.847 mg/mJ) (1 : 1) was preincubated
at 37C for 60 min and then 0.1 m/ of prein-
cubated enzyme preparation was used. Data
points represent means for 3 experiments.
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