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Fig. 1 Effects of adrenaline on mast cell degranulation.
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(A) High dose adrenaline suppressed the degranulation from rat peritoneal mast cells.
(B) Adrenaline dose-dependently suppressed the degranulation from rat peritoneal mast cells.
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Fig. 2 Effects of adrenaline on membrane capacitance of mast cells.
High dose adrenaline suppressed the GTP-y-S-induced increase in the membrane capacitance.

3.3 BEHMMORBEMNRRICHTIIEEIT R
LDhE

WA, AN AL O BRI LG 5T D~ 7 R D LD
R WA, BEEL IR IZ L, b~ %
A 1~100 mM OFF/E FC, TR TV D4 LER
[ZTX P AN AEFRL, v ha— IGA LR L
7= (Figure 3) , TOFER, AR E Db~ 7 x>
T2 (1~25 mM) OIFEFE T ClE, HEGHAR O PR3 5
IEIHIE N2 > T=DITHRIL, 50 mM DFFEE F CIlEfA &
(A BHAL, 100mM OFEFE R CIEBLBRI B G k&<
&7z (Figure 3) . ZNUHOFERLD, b~ R
LDOYGE, TRUF VAT ASRIUT R RENLE ThH -7
HODO, TRV TV LEE, HEERAEC R 5
D PR B G A M2 LMo T,

~ 7 XU LT, KNOINT T DEHERFT L2 TR
ZROTD, @ILECE Y, BRAZUGELTZD T 51T,

ITIEIT VAR —EMER T HZEb 00> TEN,
ZDAN =R KIHASN TR T2, RFFROFER, ~7
AT LBT RUF U LRIERIS, BRI HAED 5 O R
B4, SFVX VYA = 2D T ut 2% H BRI
ICBRE T ALk C, MR e EALVE 2R3
HZEWIRENTZ, 77 22T LIRS CHE 2 72554
RN~ TNV LOFEADPHEI S DI EDRFNHILT
WD, RRFSET, w7 2w AR L B E R &
FEIELT- AN = A LD ETIZHA DD TRVAS, [T5H0)
DREFIZED, T AOER EFEHIL T2 FTREHEDS H VY,



avrA—IL
I =L

10 mM 25mM 50 mM 100 mM
MgCl, MgCly MgClz MgCl;
; = =
0 :
el
&

100

10mM 25mM 50mM 100mM
MgCl, MgCl,  MgCl;  MgCl,

1mM
MgCl;

avba—AcHLTERESY

5mM
MgCly

ayka-i

() Dp2E STRASHTT A+ (ARSI

# .

Fig. 3 Effects of magnesium chloride (MgCl,) on mast cell degranulation.
(A) High dose MgCl: suppressed the degranulation from rat peritoneal mast cells.
(B) MgCl2 dose-dependently suppressed the degranulation from rat peritoneal mast cells.
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Fig. 4 Synergistic effects of adrenaline and magnesium chloride (MgClz) on mast cell degranulation.
(A) 1 mM adrenaline with 25 to 100 mM MgClz suppressed the degranulation from rat peritoneal mast cells.
(B) 1 mM adrenaline with 25 to 100 mM MgCl. synergistically suppressed the degranulation from rat peritoneal mast cells.

1gE)
&v" FceZ A

\ 4

Fig. 5 Proposed mechanisms of magnesium by which it potentiates mast cell-stabilizing ability of adrenaline.
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Summary

Adrenaline is the first-choice drug for anaphylaxis, since it quickly inhibits the release of histamine from mast
cells. However, there are several cases that are resistant to adrenaline. Magnesium is one of the essential minerals
for human body mainly consumed from daily foods. Besides health promoting functions, such as bone formation,
helping to relax muscle and nervous tension, magnesium is known to exert anti-allergic effects. In the present
study, using the differential-interference contrast (DIC) microscopy, we examined the effects of adrenaline (1 mM
to 1 mM) and magnesium chloride (MgCl) (1 to 100 mM) on the degranulation from rat peritoneal mast cells.
Both adrenaline and MgCl, dose-dependently decreased the numbers of degranulating mast cells. At relatively
higher concentrations, such as 50 and 100 mM, MgCl, markedly suppressed the numbers of degranulating mast cells.
However, at concentrations equal to or lower than 25 mM, it did not significantly affect the numbers of degranulating
mast cells. Of note, higher concentrations of MgCl, synergistically enhanced the suppressive effect of adrenaline
on mast cell degranulation. The results provided in vitro evidence that magnesium dose-dependently inhibited the

process of exocytosis, and that it synergistically potentiated the mast cell-stabilizing property of adrenaline.



