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The Effect of Magnesium Deficiency on Superoxide Anion Production
of Polymorphonuclear Leukocytes in Rats
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Superoxide anion production of PMN induced by FMLP or PMA was increased by magnesium de-
ficiency in rats. The dose dependent increase of superoxide anion production was observed up to 107'™™
FMLP in control and 10~ ® M FMLP in magnesium deficient group, respectively. Cytosolic free calcium -
concentrations after stimulation with 1077 M FMLP in magnesium deficient group were higher than those
in control. The inhibition of H-7, a protein kinase C agonist, on FMLP induced superoxide anion produc-
tion in magnesium deficient group was less than that in control. These results indicate that cytosolic cal-
cium and protein kinase C are involved in increase of FMLP induced superoxide anion production

observed in magnesium deficient rats.
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Table 1. Total activities of lysosomal enzymes and superoxide anion production of PMN from
magnesium deficient rats '

Day 4 7 10
B -GL activities(pmol/min/2X10° PMN)
Cont. 194436 283+ 80 255+ 43
Mg-def. 26891 6194+136** 730+210**
MPO activities( A Agss/min/2X 10° PMN)
Cont. 3.94+1.23 6.591+2.88 6.07£1.79
Mg-def. 3.72+£157 14.00£2.93** 18.61+384**
LDH activities (nmol/min/10° PMN)
Cont. 4,004+0.79 6.43+£2.20 '8.231+6.09
Mg-def. 6.40+3.32 10.85+2.14** 15.35+3.82*%*
0,"production(nmol/min/10” PMN)®
Cont. 5.14%3.00 785+£1.76 6.14+281
Mg-def. 6.52+£3.71 16.48-+4.90* * 15.194+510%*

DPMN were stimulated with the mixture of 107® M FMLP and 5 # g/ml cytochalasin B. Results

are expressed as means £ S.D.
* p<0.05; **p<0.01.

251 25 r
O—-0: Control

20+ @&—@: Mg-def 20}
’2? T
=
(oW
- 15 b
(en)
T
=
1=3
= 10 F
(o]
E
<
=
(]

5 -
O n 1 L O 1 1 [l
1078 1077 107® 10°8 1077 10
FMLP (M) PMA (M)

Fig. 1. Superoxide anion production as function of stimulas concentration. PMN were stimu-
lated with PMA or the mixture of FMLP and 5 # g/ml cytochalasin B. Results are expressed as
means £ S.D.* p<0.05; **p<0.01.
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Fig. 2. FMLP induced elevation of intracelluar free calcium concentration. PMN were stimulatd
with 1077 M FMLP. Results are expressed as means =+ SD.* $p<0.05; * *p<0.01.
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Table 2. Effect of W-7 or H-7 on FMLP induced superoxide anion production

Inhibitor Control Mg-def.
%

None 100 100

w-7 58.5+ 7.0 62.7+9.7

H-7 70.0+19.8 96.5+8.2

PMN were preincubated for 5 min. with or without W-7 or H-7 and stimulated with the mixture
of 107°® M FMLP and 5 # g/ml cytochalasin B.
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