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Effect of Hizikia fusiforme Water Extracts on Splenocyte
Proliferation and Cytokine Production in Mice
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ABSTRACT

Hizikia fusiforme (seaweed fusiforme) has long been used as a food source mainly in Korea and Japan.

This study was performed to evaluate the immunomodulative effects of Hizikia fusiforme in mice. Hizikia fusiforme
water extracts (0, 50, and 500 mg/kg b.w.) were orally administrated into the mice every other day, for four weeks.
The proliferation of splenocytes, as well as the levels of proinflammatory cytokines (IL-1B, IL-6, and TNF-a) secreted
by activated macrophages were measured. Splenocyte proliferation was enhanced in the experimental groups compared
to that of the control group. Also, the mice with Hizikia fusiforme water extracts supplementation in both concentrations
showed increased levels of cytokine production by activated peritoneal macrophages compared to those in the control
group. The highest levels of cytokine (IL-1B, IL-6, TNF-a) production were observed in the 50 mg/kg b.w. supplementa-
tion group stimulated by LPS for all three cytokines. The results of this study showed that the supplementation of
Hizikia fusiforme water extracts may enhance the immune function by regulating the splenocytes proliferation and
the cytokine production by activated macrophages. Further studies are needed to identify the stimulative and im-

munomodulating components of Hizikia fusiforme.
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Institute of Laboratory Animal

Alof 2 ux]

2 odtel] A& B A= RPMI medium 16402] GIBCO
BRL(Erie, NY, USA) Al&S AH83}91 a1, fetal bovine se—
rum(FBS),
(ConA), thioglycollate, sodium bicarbonate, ammonium
chloride, TRIZMA®base, TRIZMA®hydrochloride, try-
pan blue solution(0.4%), DMSO(dimethyl sulfide), 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide(MTT) 52| Ak Sigma-Aldrich Co.(St. Louis,
MO, USA) A< A&

lipopolysaccharide(LPS), concanavalin A

A A heart puncture)ol|
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o}, =3k mitogen® % Con A5 pg/mL), LPS(15 pg/mL)S
10 LA BF38ta o]o] sk 27 S 2= mitogen Al
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Table 1. Proliferation index of splenocytes of mice orally ad—
ministered with Hizikia fusiforme water extracts for 4 weeks"

Splenocyte proliferation index”

Conc. Without
(mg/kg b.w.) mitogen Con A LPS
0 (control) 1° 3.7240.18°  2.59+0.13°
50 1.1940.03°  5.73:0.37°  3.60+0.12°
500 1.30£0.09°  5.18+0.15°  3.40+0.03

DProliferation index=mean of O.D. in test wells/ mean of O.D.
in control wells.

*Means with different letters (a-c) in a column are significantly
different at a=0.05 as determined by Duncan's multiple range
test.
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Table 2. IL-1p production by activated peritoneal macrophages
of mice orally administered with dlfferent levels of Hizikia fusi-
forme water extracts for 4 weeks'

Conc. IL-1B production (pg/mL)z)
(mg/kg b.w.)  Without mitogen LPS treated
0 (control) 32.47+0.68" 710.69+5.60°
50 32.47+0.83 716.9043.15°
500 71.33+1.00° 866.34+4.71°

YMacrophages were incubated with or without (control) Hizikia
fusiforme water extracts for 48 hr. Levels of cytokine were
determined by triplicates cultured supernatant cells and values
are mean+SD.

?Means with different letters (a-c) in a column are significantly
different at a=0.05 as determined by Duncan's multiple range
test.
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Table 3. IL-6 production by activated peritoneal macrophages
of mice orally administered with dlfferent levels of Hizikia fusi-
forme water extracts for 4 weeks"

Conc. IL-6 production (pg/mL)”
(mg/kg b.w.) Without mitogen LPS treated
0 (control) 232.01+5.10° 926.66+7.20°
50 127.92+7.00° 1,122.10+12.00
500 231.60+3.54° 959.24+10.11°

1)Macrophages were incubated with or without (control) Hizikia
fusiforme water extracts for 48 hr. Levels of cytokine were
determined by triplicates cultured supernatant cells and values
are mean+SD.

*Means with different letters (a-c) in a column are significantly
different at a=0.05 as determined by Duncan's multiple range
test.
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Table 4. TNF-a production by activated peritoneal macrophages
of mice orally administered with dlfferent levels of Hizikia fusi-
forme water extracts for 4 weeks'

Conc. TNF-o production (pg/mL)z)
(mg/kg b.w.) Without mitogen LPS treated
0 (control) 186.67+9.60° 676.57+9.35
50 175.17+5.50° 708.51+7.70°
500 236.49+4.52° 663.166.02°

1)Macrophages were incubated with or without (control) Hizikia
fusiforme water extracts for 48 hr. Levels of cytokine were
determined by triplicates cultured supernatant cells and values
are mean+SD.

?Means with different letters (a-c) in a column are significantly
different at 0=0.05 as determined by Duncan's multiple range
test.
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