= H

T % 2O REREITER ICBE 3 2 iff5E
24MA003 E§fEd =

VR R I X REFAESIER 26 T2 b 0% G I NTH Y, Fricligdsk % pE
TH27 a4 Xz, BHRAINE (dendritic cell : DC) DiEMALCH A b A A4 v L O A
KBS F 2 eBbN TS, Lo L, AlEmEdskiht Y % 280t L. Sz
% B L 7205 IR S T v B,

AfFgEclit, 27 oW &EEMEY 2~ v 2GR REMRMIE (bone marrow-derived
dendritic cell : BMDC) 1€ KX I 7E % b L. igiefdic X 2 fEditiff o 255 X OfE
Ao —imzHL 2 IcT 22 L2 HINE Lz, BMDC ic &ty (R&EE 50
pg/mL) ZRML. ¥4 F 4 viEAR% ELISAEIC X OV HIET 2 & & bic, qRT-PCR i
EFHOTHA F A4 vEEER FORBREC T L, £72, 7 —¥ 4 P AP Y =X
. BMDC %%+ T® % CDllc, CD86 & X 1 MHC class IT oI % i L 7=,

7 DR, S OIS IIC 5 TL-10 35 X O TL-12 0 A RINA D b N7z 25, 2D
FREITEREEIC X o TR 572, FFicy vy A 7 Y lskiiti®iz, IL-10 3 X W IL-12 @
FEAEZTHEICHEE ST 2 L & Hic, CD86 XL U MHC class Il oA HEICH ML 72,
nHORERD B Ykt BMDC @ i X OBEREIE AL %2 e e 5 2 A REME 23R i &
iz,

Ioic, vy 74 Vic X3 BMDCIE L2 G5 5720, ¥ 2T X v/ —rB X
URY IF> v BERHOEHEEBRZT-72, ZOfEHE, ELISA TIRHERISMIC X v
A hA VEEABDOKRT RO ONZ—T, 7a—34 X P Y —fEr<cld CD86 & XU
MHC class IT @ FH I GRIZIHME I IZIH S N o7z, 2D b, vy T4 7 Uk
B iE. B DZRMR Y 7 F AR IR 3, WO Z BRI % /i L < BMDC IcfE
ML CTwa R, E Z oz,

DLE X b ARWFZE I A Btk 4 23 BMDC Icit U C ke i lifE 2R3 2 &
FHOLPICL, BRI v T4 7 U PELE R SRR EM TH 2 EEE 2 RE T 2 D
DTH 5,



Many seaweed-derived components have been reported to possess immunomodulatory effects.
In particular, fucoidan, a polysaccharide derived from brown algae, is known to be involved in
the activation of dendritic cells (DCs) and the regulation of cytokine production. However,
studies that systematically compare a large number of edible seaweed extracts and evaluate
their immunomodulatory effects are limited.

In this study, we aimed to analyze the effects of 27 edible seaweed extracts on mouse bone
marrow-derived dendritic cells (BMDCs) and to clarify differences in immunomodulatory
activity among seaweed species, as well as part of their underlying mechanisms. BMDCs were
stimulated with each seaweed extract at a final concentration of 50 pg/mL. Cytokine
production was quantified using enzyme-linked immunosorbent assay (ELISA), and changes
in the expression of cytokine-related genes were analyzed by quantitative reverse
transcription PCR (qRT-PCR). In addition, the expression of BMDC surface molecules,
including CD11¢, CD86, and MHC class 11, was evaluated by flow cytometry.

As a result, several seaweed extracts induced increased production of interleukin (IL)-10 and
IL-12, although the extent of induction varied depending on the seaweed species. Notably,
the extract derived from Uppurui-nori markedly induced the production of IL-10 and IL-12
and significantly enhanced the expression of CD86 and MHC class II. These findings suggest
that this extract promotes the maturation and functional activation of BMDCs.

Furthermore, to investigate the mechanisms underlying BMDC activation by Uppurui-nori,
inhibition experiments were conducted using piceatannol and polymyxin B. ELISA results
showed that cytokine production was reduced by the addition of these inhibitors, whereas flow
cytometric analysis revealed that the enhanced expression of CD86 and MHC class II was not
clearly suppressed. These observations suggest that components derived from Uppurui-nori
act on BMDCs through multiple receptors or signaling pathways rather than relying on a
single receptor-mediated signaling pathway.

In conclusion, this study demonstrates that edible seaweed extracts exert diverse
immunomodulatory effects on BMDCs and suggests that Uppurui-nori is a promising

candidate as an immunomodulatory functional food material.



