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Abstract

Spirulina is the most extensively cultivated alga in the world today owing to its high nutritional content as

well as safety and ease of cultivation and collection. As it is a prokaryote, it is classified in the genus Arthrospira

(Cyanobacteria) . It is used not only for health food products but also as a food colorant, pigmentation agent

for aquaculture, and livestock feed, in addition to being applied in several other fields. Here, with an aim

to further substantiate the role of Spirulina as a functional food material, we describe antibody responses

associated with Spirulina intake, its antioxidant and anti-inflammatory activities, as well as new approaches in

the medical and industrial fields to promote Spirulina consumption.
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£z 3% O B 61213 Dr. Belay'® 35 & X Shimamatsu 5%
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Jl i & B e S B 2 LA H > 7z, Challacombe &°”
W, KIREFRZ2NE L AW RIET IV Y 3 >k
TERIEGT 2 2 & TRWHUFRRRA IgA FUikf 24
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PVA
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(A) WIO/WH T)V LX)V 3 > NEHE. PLG; poly
(DL-lactide-co-glycolide) , PVA; polyvinyl alcohol
(B) ARG T E
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FITHINL 2, CD4" Ml DE| &3 L NCD4 CD8 ™
MBS ERICENL . TS Z2i#E%, AEYF
BIREEEEI< ™ X [ELs DY 71w MIDWTHEL
LA, EEIR T ATHSNS CDS il TCRy 6"
MR DD Z 53, HES T ATEWEDSE SN

=9 ZEILY UL, MIERIC & 7D R R T S e RE
DT LEIZ, HCOAEREBFENS O Rt S R
T&E5ZEDRSI N,

s & e, 9% 3 {k immunosenescence {2 D W TIX
Hi% < O S 27, SEEIC BN TARKE
BIORNREEDOR O AL D EERGNERTE /-
WA, BRI EYFRCIERFERRETHD Z &
IZAED DTN, FEZTL < DRBITEI b5
—7, fEEIC EWEFERAR EOATEEER, B
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WELTEHTERWY, ZOT7LAIVT 1 - B 7)bm
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A FT T HF—ELTRENTVEY,

T4 7= (PO) I, EHAKMESY NVEIZT 1
37 J EY > phycocyanobilin & JIXN 2T b o
Eo—)L OO HA RS L b EES 25D
(X 2), 1DHBNE2 DDFEAMMNKES L 72160~180
DT I )NS5 5T E17kD @ a-subunit & 19.5kD D
B-subunit 2322E L 7=V > 7 IR D heterodimeric « 8 H &8
EERRLY, TOaBHERSDNELSTT 1 AV
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HRDHo TARE (aB)REERDERINETY,
PCER7 /NI FUTY -7t JO5A >

o
H H
--—N—?—&—--
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|
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o = P - o
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4 T4 aBUY— LR
ARAEZaITURY Y (PE) BXUY 74T
(PC) M57256ARD Ty KA, 3 DD M &R cylindrical 7
074337 => (APC) A7 N5 HERICOUS, &
@ ¥ M hemidiscoidalikD 7 + AE U Y — AL, F5 3
1 FIRINDEAL2E R photosystem T (PSID) IZ#EE L T s
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antennae & LTI 0WTWS, T4 a2 Y203, @
WERMK (B, ELTHEEEN DY, KITKLBETT
FEHEOGWECH R EOE R L, mARRINEKZ610-
620nm T, #EIEE~635nm 2T 5, MARDHFEIME
MR ADDIXZDEIEITK D E b5,

T4 3T =2 OFRAL - HiRIEMEH I Romay 57
Lo THIO TlE SNz, 5, IV ) —I)Lofks:
FHABLIUHI 70y —AREBRIICTE RoF
Ve TN -OHBXUN—=FFIV T HI
ROO -, 7)LaF )b - TP AIIVLO - DFREZEIREL
Lo 74337 7EU Y (M2) BALDRED DL
JIVE > EMO THEEL TWS, EUJLE A3miE Y b
T ORiER EEKRTOFIBRAMEE L TH W TWY
%, 74337 7BV > OIEVEEEEFEFRZE scavenge 1EH
%, —HEIF#EHE O, % quench (I B 7 T E O — )L
HEOCIOAHLERSTWE™, 2B FE2ED
T4 A7 ORI - FIREMERICE D f@#k - =
FHPN I DN T ORFFI LB 2T,

RAEVE U O BIRAE L, BERWE, T, ISR EL <D
FEEROREICTY —F PHIVDMERD > T3, Wang
570%, ZEILY F0.33% & &0 A 4 BT v k
BN TREM-FFRETRIC K 2 EBRA IR AT R~ —
SAMHEIRAT LI EER L, 70T 2 VE
BML7ZZy ~T, SOD® A T —EHi{LEEED L7,
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RIEWET A B JA 2 IL-6, IL-18 DJF/A %2 L CHK#h
By 2 hOvA FOBIEA FL AGEEGELEY. £
7= @-synuclein DRNIEAIC K B N—F >V VHRETIL
T MZBNWT, 1~4 7 A D0.1% X )LV FiRIned
BHERUC L D, R—=/X2 HRITHhD D 5 H iR E S
HOF O L KBIEBERERE TAMA s e,

T4 AT VKB ERN /0 F 5 F—1H2
(COX-2) PHE™ % TNF-a, 1L-6 KIEHD A NI A1 >,
matrix metalloproteinase-3 (MMP-3) DiE/ Iz Xk % EE
iR DWENRIBME I N TVND ™Y, BEERELED
70— PR D RIEM NG IR B (IBD; inflammatory bowel
disease) EFILE L TD4 BHEEIGE T v M RIBRITH
WT, 74 337 = 2200mg/kg REFRGI2L D, B
AR HY5-ASAITIEET 5 KB o)V F2 45—
+ (MPO) JE I A3 A 572", Yoshimoto 571,
BLEEETIVEL TOE MK K Caco-2 flia 5 &
U PMA (phorbol 12-myristate 13-acetate) #l#§ L 7= &
I~ BLERVE 1 s B Rl U937 sk~ o 0 7 7 — DM E:
ERT, UREHEKRLPSICE S FRORIEN T4 T2 T
ZoRZEkoTMEIEN D, ThbbpMby Ty —
M DRFEPET A b I A > 1L-6 % IL-8 D _F5H % #MH3
35—, ViIEMERCBERRE Y > AR IC BT 2 IgA
FUKBEE DDV D TGF-Bl EAEZET, &5
225 OE)E 3B OB GEE F CHE LD
Z&ERLU,

T4 AT = ORI 2 2 Bl Y B E
WKWEAMEILZTO0—=)VEBXITNY 71Ut R{E,
WEALIEE BARN, JE7 IV I —) LIRS % NASH
RAEZ AT WHEDOREBABNDY,

6. £ FNAMEANDER

1) &FHER

T T~8EDM, FIAIFMERIREICBT S AE
U FIZ &K BRT7 - ey b &R R E e MM
AWIZE & 18 2 T /=, Parikh 513, 2 BIBEFR % R #25
HERFELUTRAEINYF1H2g, 24 HBOEBEAZE
M35 K O EZEHE, MEEEL NIVE TN TF52 L%
WA U7z, E7- Suliburska 5%13, 25-60 % 8 % 3550
% (BL#K2s4) #RRETHEER T 7Rl
ICT3» AMIChED ZAEN Y F2g/HEREREED
WY 5 &Ik, 2OF 1L — MERIC K 28 F
OPEHIZHED < B E D ZEZ ME Lz, @ IEER
#H (404h) ERRETHEMEALL_EEKR T TRl
BV D UHE I E, AR BMI O gk #5012 $37-6 1%
BL524 % MB ET B IMEIEE DK ER & OWE
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