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Abstract— We studied the effects of the powders of Spirulina platensis (SPP) on anaphylactic reactions.
SPP inhibited systemic anaphylaxis induced by compound 48/80 in rats. SPP also inhibited local ana-
phylaxis activated by anti-dinitropheny}(DNP) IgE. Moreover, SPP dose-dependently inhibited his-
tamine ralease in rat peritoneal mast cells activated by compound 48/80 or anti DNP-IgE. These resuits
suggest that SPP may contain compounds with actions that inhibit mast cell degranulation in the rat.
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Table I —Effects of SPP on compound 48/80-induced
systemic anaphylaxis

SPP treatment Compound 48/80

(mg/g. body (8 ug/g, body  Mortality(%)

weight) weight)

None(Saline) + 100
0.005 + 100
0.01 + 80
0.05 + 60
0.1 + 30
0.5 + 0
1.0 + 0
1.0 - 0

Rats intraperitoneally pretreated with saline (200 pj)
or SPP was given at various doses 1 hr before (n=10/
group) the compound 48/80 injection. The compound
48/80 solution was intraporitoneally given to the
group of rats. Mortality (%) within 1 hr following the
compound 48/80 injection is expressed as the No. of
dead rats X 100/total No. of experimental rats.
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Table I — Effects of SPP on compound 48/80-induced
serum histamine release

SPP treatment Compound 48/80

(mg/g, body (8ng/g. body  Inhibition(%)
weight) weight)
None(Saline) + 0
1.0 + 62.7

Group of rats were intraperitoneally pretreated with
saline (200 pul) or SPP. The compound 48/80 sclution
was intraperitoneally given to the group of rats. The
drug was given 1 hr before (n=7/group) the com-
pound 48/80 injection. *p{0.01:significantly different
from the saline values.
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Table HI — Effects of SPP on the 48-hrs passive cu-
taneous anaphylaxis in rats

SPP treatment

Amount of dye e
. bod of dy 0
(mv%{fght()) y (ug/site) Inhibition(%)
None (Saline)  14.128+0.165 -

0.1 8.369+0.074* 40.8

0.5 4.425+0.046" 68.7

The drug was administered orally 1hr prior to the
challenge with antigen. Each amount of dye is
presented as the mean®S.E. of four independent
experiments(animal number=1).

*p<0.01: significantly different from the saline values.
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Fig. 1—Effects of SPP on compound 48/80-induced or
IgE-mediated histamine release from RPMC.
RPMC(1x10°cells/ml) were preincubated with
the drug at 37°C for 10 min prior to incubation
with compound 48/80(O) or prior to the chal-
lenge with DNP-HSA(®). Each data is present-
ed as the mean*SE of three independent
experiments(animal number=1) *p<0.01:sig-
nificantly different from the saline value.

DNP IgEsl oja) $5% ohjgaiig gAshs Ao
2 Alg "o

4 B

SPP+ compound 48/80 < ¢j8)] f-x¥ &Al olut
A 2 anti-DNP [gEE 5 ¥ F4 opjgzhig
AA3QTE ol SPPF Aol EA)Eks vwha
g QHAHSIAA FAETY HES dAFgoZH
compound 48/80 ¥ anti-DNP IgEd] ¢8| f=&
ohbdEtAlg Al AR Algdr)

ZA i

B A7E $LAEAD SAD ATAAAIY D7
H|2 5|9 0 m olo] ZAbERICH

2 #

1) Wasserman, S. 1. and Marquardt, D. L. : Ana-
phylaxis in Allergy : Principles and Practice. 3rd
ed., C.V. Mosby Co. 1365 (1988).

2) Kim, H. M., Hirota, S., Chung, H. T., Ohno, S.,
Osada, S., Ko, K. I, Kim, J. B, Kitamura, Y.
and Nomura, S. : Differential expression of pro-
tein kinase C genes in cultured mast cell deriv-
ed from normal and mast cell deficient mice
and mast cell lines. Int. Arch. Allergy Immunol.
105, 258 (1994).

3) Dombrowicz, D., Flamand, V.. Brigman, K. K.,
Koller, B. H. and Kinet, J. P. : Abolition of ana-
phylaxis by targeted disruption of the high af-
finity immunoglobulin E receptor & chain gene.
Cell 75, 969 (1993).

4) Martin, T. R., Ando, A., Takeishi, T., Katona, 1.
M., Drazen, J. and Galli, S. J. : Mast cells con-
tribute to the changes in heart rate, but not hy~
potension or death, associated with active ana-
phylaxis in mice. J. Immunol. 151, 367 (1993).

5) Lee, Y. M., Kim, D. K., Kim. S. H., Shin, T. Y.
and Kim, H. M. : Antianaphylatic activity of
Poncirus trifoliata fruit extract. J. Ethnopharmacol .
54,77 (1996).

6) Ando, A., Martin, T. R. and Galli, S. J. : Effects

J. Pharm. Soc. Korea



292y A A8 FAY Fauntg oA 77 651

of chronic treatment with the ckit ligand. stem
cell factor, on IgE dependent anaphylaxis in
mice. J. Clin. Invest. 92, 1639 (1993).

7} Gomes, J. C., Distasi, L. C., Sgarbosa, F. and
Barata, L. E. S. : Pharmacological evaluation of
the inhibitory effect of extracts from Anchietia
salutaris in the histamine release induced in the
rat and the guinea pig. Int. Arch. Allergy Im-
munol. 103, 188 (1994).

8) Petersen, L. J., Mosbech, H. and Skov, P. : Al~
lergen-induced histamine release in intact hu-
man skin in vivo assessed by skin microdialysis
technique : Characterization of factors in-
fluencing histamine releasability. J. Allergy Clin.
Immunol. 97. 672 (1996).

9) Baltzly, R., Buck, J. S., De Beer, E. J. and
Webb, F. S. : A family of long acting depressors.
J. Am. Chem. Soc. 71, 1301 (1949).

10) Amir, S. and Englis, A. M. : An inhibitor of ni-
tric oxide production, N%nitro-L-arginine-
methyl ester, improves survival in anaphylactic
shock. Eur. J. Pharmacol. 203, 125(1991).

11) Kanemoto, T., Kasugai, T., Yamatodani, A.,
Ushio, H., Mochizuki, T. K., Kimura, M.,
Nishimura, M. and Kitamura, Y. : Supernormal
histamine release and normal cytotoxic activity
of beige rat mast cells with giant granules. Int.
Arch. Allergy Immunol. 100, 99 (1993).

Vol. 41. No. 5. 1997

12) Takei, M., Umeyama, A., Shoji, N., Arihara, S.
and Endo, K. : Mechanism of inhibition of IgE
dependent histamine release from rat mast
cells by penasterol and penasterone. J. Pharm.
Sci. 84, 223 (1995).

13) Ovary, Z. : Passive cutaneous anaphylaxis in
the mouse. J. Immunol. 81, 355 (1958).

14) Ovary, Z.: Immediate reactions in the skin of
experimental animals provoked by antibody-an-
tigen interaction. Prog. Allergy 5, 459 (1958).

15) Watanabe, N. and Ovary, Z.: Antigen and an-
tibody detection by in vivo methods. A re-
valuation of passive cutaneous anaphylatic reac-
tions. J. Immunol. Methods 14, 381 (1977).

16) Tyler, V. E., Brady, L. R. and Robbers, J. E. :
Pharmacognosy, 9th ed., Lea and Febiger 489
(1988).

17) Katayama, S.. Shionoya, H. and Ohtake, S.: A
new method for extraction of extravasated dye
in the skin and the influence of fasting stress
on passive cutaneous anaphylaxis in guinea
pigs and rats. Microbiol, Immunol. 22, 89 (1978).

18) Shore, P. A., Burkhalter, A. and Cohn, V. H.:
A method for fluorometric 'assay of histamine in
tissues. J. Pharmacol. Exp. Ther. 127, 182 (1959).

19) Yurt, R. W, Leid, R. W. and Austen, K. F.:
Native heparin from rat peritoneal mast cells. J.
Biol. Chem . 252, 518 (1977).



