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Summary

Coil planet centrifugation was used to measure osmotic fragility in rat erythrocytes
treated with arsenic compounds i» vitro and in vivo. Arsenic trioxide given orally to rats
caused a significant increase in the osmotic fragility at a dose level of 20 - 120 mg As/kg
of body weight. However, in vitro tests on the erythrocytes, which were treated with 2 -
500 g As/mf of blood for 1 hr.incubation at 37°C, no significant changes were observed.
Monomethylarsonic acid and dimethylarsinic acid, known as metabolites of inorganic
arsenic, induced no significant changes in the osmotic fragility iz vitro tests on the ery-
throcytes. Moreover, these compounds did not show any changes even when rats received
i. p. injection of 20 mg As/kg of body weight. In case of sodium arsenate, oral adminis-
tration of 60 mg As/kg of body weight caused a significant increase in the osmotic fragility.
In inducement of the osmotic fragility in the erythrocytes sodium arsenate appeared to be
less active than arsenic trioxide.
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Fig. 1. Schematic structure of coil planet
centrifuge
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Fig. 3. Osmotic fragility of rat erythrocyt-
es. In vivo test of arsenic trioxide.
Rats were killed at 2 hr. after oral
administration. ( ): Number of
rats. a) p<0.05 b)p<0.01
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Fig. 4. Osmotic fragility of rat erythrocyt-
es. In vivo test of arsenic tri-
oxide *Time after oral adminis-
tration.

( ): Number of rats.
b) p<0.01

a) p<0.05
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Table 1. Osmotic fragility of rat erythrocytes K.S.P. H.H.P. H.E.P. controt (6 1
. . . e - ontro
0 -
by.oral administration of arsenic tri Wk 10 g As/ml of blood (2 )
oxide
Pm—— 50 ng As/ml of blood ( 2 )
(Mean & S.D.) S e——— 100 wg As/ml of blood { 2 )
Group No. H.S.P. H.M.P. H.E.P.
G——— 500 ug As/ml of blood { 2 )
Control 6 103.3 £ 3.1 |82.542.6 | 60.0 % 1.5 - -0 1,000 ug As/ml of blood { 2 )
60 mg As/k 2 108.0 £ 6.0 02, . .
¢ s - 85.0+2 E* 61.0 * .] 8 o - DMAA: 100 ug As/ml of blood ( 2 }
120 mg As/kg 6 109.8 £ 4.2 [ 88.7 £ 3.2 | 65.7 4 2.1
@ P 200 ;g As/m) of blood { 2 )
*p<0.05 ** p<0.01  Blood was drawn 2 hr. after L > 500 ug As/ml of blood ( 2)
administration. G ——( 1,000 jug As/ml of blood { 2 )
L 'l L F Fl g
H.S.P. H.M.P. H.E.P. 100 80 60 mOsH
* Control ( 4)
Fig. 6. In vitro osmotic fragility test of
monomethylarsonic acid (MMAA)
G e— 2ug As/ml of blood ( ¢) and dimethylarsinic acid (DMAA)
in rat erythrocytes. ( ): Num-
ber of blood samples.
G e—f) 2009 As/ml of blood( 2 )
H.S.P. H.M.P. H.E.P.
G m——  Control (6 )
W 100ug As/ml of blood( 4 )
@ - =@ 10 ug As/ml of blood { 4 )
4
* 200pg As/ml of blood{ 4 ) pu m® 20 ug As/ml of blood { 2 )
Gl 500ug As/ml of blood( 4 ) Oumee—)  10( ug As/m] of blood { 4 )
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Fig. 5. In vitro osmotic fragility test of
arsenic trioxide in rat erythrocyt-
es. ( ): Number of blood sampl-
es.

Table 2. In vitro osmotic fragility test of arse-
nic trioxide in rat erythrocytes

{Mean + S.D.)
Group

{Concentration No. H.S.P. H.M.P. H.E.P.

of arsenic)
Control 4 99.9£5.1 1 8.0%4.7]61.8+5.3
2 ug/ml 4 101.3 £ 2.3 | 79.5 + 3.5 | 58.8 ¢+ 2.2
20 pg/ml 2 96.5 + 1.5 | 76.0 £ 2.0 | 56.5 £ 0.5
100 ug/ml 4 102.1 £ 6.7 | 81.7 £ 5.6 | 63.2£5.3
200 ug/ml 4 96.5 % 3.0 | 80.5 2.9 59.3 1.5
500 ug/ml 4 104.0 £ 8.6 | 81.5 %+ 4.4 | 63.4 6.0

Blood was incubated with arsenic trioxide at 37°C for 1 hr.

S——e————) 200 ug As/ml of blood ( 2 )

500 ug As/ml of blood { 2 )

o @ 1.000 ug As/ml of blood { 2 )
L 1 L A - |
100 80 60 mOsM

Fig. 7. In vitro osmotic fragility test of
sodium arsenate in rat erythrocyt-
es. ( ): Number of blood sampl-
es.
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Fig. 8. Osmotic fragility of rat erythrocyt-
es. In vivo test of arsenical com-
pounds. Rats were killed at 30—60
min. after i. p. injection. *Mono-
methylarsonic acid.**Dimethylar-

sinic acid. ( ): Number of rats.
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Fig. 9. Osmotic fragility of rat erythrocyt-
es. In vivo test of sodium arse-
nate. *Time after oral adminis-
tration of 60mg As/kg. ( ):
Number of rats. b) p<0.01
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