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Immunomodulating Effects on Macrophage of Rhamnan Sulfate Extracted
from Monostroma nitidum
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ABSTRACT : The rhamnan sulfate extracted from green algae seaweed, Monostroma nitidum
was characterized as activity in vitro culture assay with macrophages from mice. Rhamnan sul-
fate indicated that F-4-3 fraction enhanced glucose consumption, as well as the production of ni-
trogen dioxide and tumor necrosis factor(TNF). F-4-3 fraction was also augmented IL-1 secretion
from those macrophages. Effects of the pretreatment of peritoneal macrophages with rhamnan
sulfate F-4-3 fraction and several polysaccharides as relative standard on the production of H,O,
induced with unopsonized zymosan A were examined. Pretreatment with polysaccharides in-
hibited the zymosan A mediated H,0, production by macrophages. The phorbol myristate ace-
tate (PMA) mediated H,O, production was not affected by the pretreament. These result sug-
gested that pretreatment of rhamnan sulfate interfered with the interaction of macrophages zy-
mosan A. Rhamnan sulfate inhibited zymosan A mediated production of H,O, by macrophages
and F-4-3 fraction was also activator of macrophages.
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Fig. 1. Macrophages immunomodutaling activity ac-

cording to glucose consumption in vitro.
Macrophages monolayers obtained from C57B1/6
mice were incubated with or without activator for
72 h.
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Fig. 2. Macrophages immunomodutaling activity ac-
cording to nitrogen dioxide production in vitro.
Macrophages monolayers obtained from CS7B1/6
mice were incubated with or without activator for
72 h.
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Fig. 3. Macrophage inmunomodulating activity ac-
cording to Interleukin-1(IL-1) production in vitro.
Macrophage monlayers obtained from C57B1/6
mice were incubated with activator or without ac-
tivator for 72 h.
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Fig. 4. Macrophage inmunomodulating activity according
to tumor necrosis factor(TNF) production in vitro.
Macrophage monlayers obtained from C57B1/6 mice
were incubated with activator or without activator for
72 h.
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Fig. 5. Effects of pretreatment of macrophage with F-4-3
on their subsequent release of H,0,.
Adherent macrophages were preincubated with various
concentrations of F-4-3 for 4hr at 37°C, then the cells
were washed 3 times and incubated with F-4-3 for 2hr.
A—A 1250 pg/ml F-4-3, @—@ : 100 pg/m! PMA,
O—0 : 50 ug/ml zymosan A, Released H,0, was es-
timated from the reduction of fluorescence intensity
scopolein.
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Fig. 6. Effects of pretreatment of adherent macrophages
with F-4-3 or laminarin on their subsequent
release of H,0, after stimulation with zymosan A
in O—0 : 250 pg/ml/ laminarin, ® —e@ : 250 ng/
m! F-4-3.
Adherent macrophages were pretreated in 250 pg/mi
laminarin or F-4-3 for various times at 37°C, after
washing 50 pg/ml zymosan A was added to the culture
H,0, was measured for 2hr by reduction of flu-
orescence intensity of scopoletin. Percentage of in-
hibition of H202 release were calculated by comparing
the results obtained with macrophages preincubated
with F-4-3 and laminarin to these obtained with ma-
crophages preincubated without F-4-3 or laminarin.
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