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= K

RGBSR - HEEE
HUREZ B A (free radicals) B EAH
B 5 AR T B R = A R~ AUEH
ML MERRNEGEREAET - FRE S0
ARSI BN AELEEER
BRI E RSN - RERE(CEET - #
17 R4 AH BB 2 BB 4 BRI AR
HYIEH EIE - B —FEEAER - AL
Hit "THELYE (IR FaweitE
BRI B2V - HHE#HE 20
Wy R RRP AT HE -

AP IT L H WAL & (astaxanthin)
HA MR AALEE B B HisE R
Mo AT SCE R WA RS M - S
2% 3% £ [N (pro-inflammatory genes) ~ %
e F -kB (nuclear factor, NF-xB) »
Ji 87 £ 56 [ T -a. (tumor necrotic factor-a,
TNF-0) ~ H /1 Z 41 il -1p (interleukin-1p,
IL-1B) (Li et al., 2015) » N4 Y5e A
A& B BB E BE RS
144 (reactive oxygen species, ROS) ~ 7H[fj
LM PR AR RIS R - B&AK
fiE ~ BERRE  IHIEEEREES (low-
density lipoprotein, LDL) &1k » [F{E (oI
B ERH#HGEEEER DRI %
P B ~ B NAR HL ) 5 TR (Yamashita,
2013) °

PSR S N S AR DT =R (WL <
L E (LB ) 2 [EAYBE (5 - 2 T S H 0 il
AL R T-BL - TG RS B B
R -

B - Al EE R )

ANBEGRBFERE  FEHNEE
EITEALIEN > KN Ry S s R
{EREERE - DA ERAEEE - 128
R GRgELEERETAH
£ (superoxide anion radical, <0,) > %Y {5
BHEEMN02 ~2%  BERILEEHE
(hydrogen peroxide, H,0,) Rll & 2 ~ 4% (&}
SR~ DR B =R BN
2013) - NEGHVEHE: » AR E HA
(hydroxyl free radicals, *OH) ~ #H& [2 5T
H 1% (superoxide anion radical, <0,) 1
i# 48 1k &, (hydrogen peroxide, H,0,) % >
BEARENEEE A  BHLEEESR
(reactive oxygen species, ROS) ©

B HH AL Ry A2 W) G 28 17 3 A P 2
LZRIEY > 2EAEE®HZYE - EE
B NEENEHE  HREER EalE
TR BN EatEdEE - HE
Bl E#EE - S8R K EZEAE - A
B2 2 ELBE 1) (oxidative stress) i {5
% (Durackova, 2010) - 2R > ANE8H —
EYERT B AG R RE L (F - B AU T
ZHI BN T A - MNAEENTLELES -
WHEE/EY LR (superoxide dismutase,
SOD) ~ i E AL G M (catalase) FIFLALH AL
A ALY BE (glutathione peroxidase, GPx)
FAMERIBLEALTIRE T » QKA MERY 44
2 C ELAEYIEI 5 I (bioflavenoids) ~ AR
MEHVHEAER E B E RE -

W 4T 2 & J8 & 2E &) & (carotenoids)
& fafTEYE =R (xanthophyll’s) -



SR XML B MR E
HEAH IR > HArdt A fe & H AV IRAL
o EEERHWELEE
R SRR AL R - RAMRAL R
AR LENIERERIEE X - FEKEHY)
RIS ELABR R R - FE B
R B LU BRI AP I 5 SRR
HI&EHE B A RSBV E T UE - EfEft
B S TR S HHENRIEHET
B HEE A E - BEA YD B A
AU S IE - HRERPRE A - EEIHIR
{EAVZHSL (B > 2006) -

Nishida, Yamashita, and Miki (2007)
B SEfE - FTAEIPIELEIF - IRALR
JH [ L E5 BE 45 (singlet oxygen quenching)
Ty 58 © Yamashita (2013) 75 H g &L
ZPIEE MBS Z4EER EHY 100
& B ERRADIRE B- SR E R Y
40 15 - GG EHUCOREE RIGHA - BRALERA
ERAVEAIEN > HIUEBREER

CHEAER CEHEALE > R f AL
Z R iRfE e miE ] (e e 5 8GR -

(haematoccus

pluviali) »
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2~ IRALE A PR RE B PR
{LRE )

LR T4 (| ) FREAES
MEBLKOS MR AR BE M - R4S R RE
AN (HKME) SRR 2 2% (polyene)
GEFESEAS o SRR R - SR T ImEEH
Mk g0y (chiral center) By B 12 E M HY
38,3'S KA g tHEMY) - BREEAR
FE¥E (ionone Ring) » & b &H —FLEL KA
BEAITR A - A o- FOARER - Ryt EL (polar
region) J& /KM 43+ (Higuera-Ciapara,
Félix-Valenzuela, & Goycoolea, 2006) °

FH 7 B R (o M 4T 22 15 DU A4 e st
e 4s gt - B T ER - 1688
A R A (08l 2 ) - 46 Shdiehka
E R E B o [F r g 4 AR Y RS T LR
Shg - R LAY ERE S - BEREBIE
i £ & (b 2 T % (Pashkow, Watumull, &
Campbell, 2008)

Liu, Yamada, Maruyama, and Osawa
(2008) Hy B FTHE A AL EE T ~ 4 Bl SRR
BGHIHIAZ R —E HERAG 24 (ubiquitin-
BE = BE - AT BE

proteasome system) IJ]

1 SEERRIRAIE 3S 0 3" fBtEREE

BRI« AT REE -
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2
EHRIACIE © Pashkow et al. (2008)

& AR EREN EEREE - Liu
Bl Osawa (2009) DL il &€ £} 4H At &7 4H A
PRk SH-SYSY H g 45 REI R~ fEAH
o1 48 B 4] B 8 SH-SYSY o » g 47 & 7]
I — 4 Z 0k N W& BE - B F /b & (DHA
hydroperoxide, DHA-OOH) =, 6- f8E: %
f# (6-hydroxydopamine, 6-OHDA) Ff &% Z
ZIEMEE T THIER - B E A
Ay OREME > THIGIE AR ICEE © 55—8)
Vg BRI IR - IRALER Al PRaEaR I M Y
AL - FHP = i ER L rp R, - SR TR T
I EZEE R (Hussein et al., 2005) °

Kiko et al. (2012) f 3¢ &% 5 7% p- J4
B EH (B-amyloid protein) Ff7 e ELLIM
BERIBGHERT » IIAMRALE @ ATERAL
MmERA B- B & A HISC B AEH - AR
b B- B B E PR S 2 AR E IR AL
PRI 98 B B 4T 22 TR AL M ER T RE 32 48
AT IR R A At R 2 TR - DR S i
B E (microvascular amyloidosis) »
JEK 4% [ 2% 7 BAAE R A2 < [F]IF > Ye, Huang,
Zhang, Zhu, and Chen (2012) W52 IRzEE

SRR R IR B e R T R E

o RALR A DR EBA S S FEEEN
BE > HPIHEARIE

it~ WL 3 1 g R ) R BL 1
(ERZ3TH

L& G BRI RE BV SR AR - W REiE
PCEALBR S5 [RE% R S e » HEAHER G
KREZAXKPREET - BHERE
LR (WE 3) > EEEEE LR &
NBREPIRALIFRE - 3F 2 REE » RAL
RRHERTIACYE - AIH R R
[IE - #palbBE -

# RN LRGHGENHNE
FElak - BiE—TEiREM P E - TRES|
SN -2 N e P el e e =
AL E e 125 K SR - A R
4Rt (mast cells) FIEMMER (leukocytes) A&
TR R KB R - DG S BEE
MEER A E A B A2l T VBN
FZ4HHE - FI P 4HARIBER (cytokines) F 1L
% (chemokines) ~ {{ 4= VU §% fi% (arachidonic
acid) {UHYIHE 2Bl R S E - HEELE
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CAT or GSH-Px (Se) H

20+02

RH + oxidant initiator — R’

ROO" + Astaxanthin — formation of inactive products

o, SOD 1 H,0,
B EHE BELE
Fe?*
Cu?t
102 - HO Mechanism :
BRREHEE SEEHE
W . R+ 0, — ROO’
l %ii)im

EAH

Hag
c

}

DNA, RNA

LI EERR ﬁ%ﬂ‘ﬁiﬂ%ﬁ ~ RERMET - 7J AT
EEARKIE © FIZER - RERAGEE - BE - B

3 IRAISREEEERE - RAERAKETIE

BRI © AT E L

ZHEER > M RRH R R > &
FE IR E MR (stromal cells) TP £z 4HHE
(=8 - 2016) -

i 4T 22 75 18 4111 1 e 5% 3% 4l B B 3R |
gyl PERIARUBIER - RS SR S HE R i
ZME N YRR + A Bt oM & A
KA gt A 7 2 Py - MRS 2 BUHE
PR v B A 2 & b 1 o AR AT BRI 2 4
th o BRAT 2R A DUE N RS R EH | (pro-
inflammatory genes) [y 4 ~ EEEHIH] 5]
L% SRHYAT - 40 NFxB ~ — &L HE (nitric
oxide, NO) ~ fEER ¥ Z E2 (prostaglandin
E2, PGE,) ~ TNF-o % {E ] » ## 25 L A
TN VG AR 5 2% % S E (Pashkow et

al., 2008; Terazawa, Nakajima, Shingo,
Niwano, & Imokawa, 2012) °

WAL R LLRERE p M 22 &
EEEVEFER - HIHIEECIE B E O B
(L EY) ~ 0 R B 2 RN B (R
PR /N BV PR B 8B H 48 48 PR M B
R A E 4R 5 5 (Ambati, Phang, Ravi, &
Aswathanarayana, 2014) - 5 &%) & & »
ER R IR AL R E DU PR s B AH T AR AR
2 SOD ~ GPx ~ #BE LG I (Catalase) FI
Wi BEEL[E] (thiol groups) & &AYINRYL (Leite,
de Lima, Massuyama, & Otton, 2010) °

HH [5] DL R 41 2% 6% & 1 R 74 Bl 12
SEREFIREEREE BEME&J:T]MQ)SZ
B B o IL-6 ~ TNF-a B iz A B (L &
F (monocyte chemoattractant protein-1,
MCP-1) Z R - 75 ] 83 [ R S5 Is IR
& B B # %] R T (plasminogen activator
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inhibitor-1, PAI-1) ~C ;X JEZE [ (C-reactive
protein, CRP) % Ifil & 14 I & 9% R T (Von
Willebrand Factor, vWF) ~ & & (Chan,
Pen, & Yin, 2012) o

SeRidtgTE o O M E EREE N
FALBE ] K RIER ERHVIR G TSR
(ROS) HIJETE % (RNS) Ui NFkB - A[8E
IEME N K DI REREwE - BfRss R {L
DLRe sk i f R 2 A ARV (S > H 28
B0 A BRSO R (Pashkow et
al., 2008) » 1 76 1 FA LT AE % [ (R Bl AR i
{EA &b - BE | R AVHLELREISE TR Lo
& ¥ JA7 © Fassett Bi1 Coombes (2011) 7R 3
HHIRAL 22— R EE N EALAE > 1
o ILAH &% o S0 SR I P R B S AL B
trEMEN - At BEA1F BB EEE(L -
OV B BB B

HE it e iRl EERE
&= H MBS (triglycerides) I T1 = %%
% HE & H BE[E B (high-density lipoprotein
cholesterol, HDL) Eif5 i Z (adiponectin)
(Hussein et al., 2007) - A S EE: 1A » 2
HEHBHIRALE 12 £ 18 mg #HE 1 N
HDL - [F{E=FHmEs - BnmEEs =
o B WAL Z Al A I A (s B A TR B
Aot tE (b (Yoshida et al., 2010) °

G - BoT BRI AL R E R T
BIREE o- B FAR R 2R E M E Bk
Z 11 HEhR s R 4 S E > 551E
GHEBR B R BN 0 IRALE T LB
B RV THEIREIREE RS - SEIHRAL T
DU v LR T K o JBR R 22 228 o LY
287°% (Yanai, Ito, Yoshida, & Tada, 2008;
Hussein et al., 2005) ©

TERET R T AE o R 4L B B (R
AERRYHAE A DUASAYAE ST - W9 T 4HARMY
fEH > RSB N R RE O ES: - WIE
FE/NBHTEL 7 R A 0 BN AR
Y 1gM ~ IgA F1 1gG 5 55 4h - #RALEE 1]
DL v 58 /)N BB i TL- 1o R TNF-a £ BE 77
(Jyonouchi, Sun, Tomita, & Gross, 1995;
Okai & Higashi-Okai, 1996) o 7F & [ HI 5t
BUR » BRMT 2 2R IRALE - TWIBEH
A FEAR LA 5 DNA {EE ML AT (plasma
8-hydroxy-2’- deoxyguanosine) ~ /\H1% A]
Bt AR i 0 o S M %% 3k Al (C-Reactive
protein) > i 5 5 58 7 % S FERYZHRY (Park,
Chyun, Kim, Line, & Chew, 2010) - 3T Hf
st EEEFHMTRA R 4=
5T HEIR RIS 1gA YA » MRS
NG RCHIHLAZ IR % (Baralic et al.,
2015) -

SHEMEREL  WARBEAARE
FFRBED BE - T i 3% 0 S B e B 32 K 4t
(insulin resistance, IR) ~ & LR JTFINE 4
& % (endoplasmic reticulum stress, ERS)
H B # {F B (Malhi & Kaufman, 2011;
Gentile, Frye, & Pagliassotti, 2011) = B %%
HUR > iR AR MR B DN
REIEHE - H] DUEE R RO - A
il IS I AH SR N B 2 0 DSR4
SomBE Mg 2EIERE (RT3
2003 5 fa s - 2013) » ] DU E B &
HHFEEEFE -SRI AR IR AL BB R &
HRAREE S AHE - HOEEBRE
ey ES - RITIF T IiE LT B
D a8 HT Bt BB ZE = [id 7 288 Bl e B 2 ThAE
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REEIREATEEE R - T2 - L
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MR AYE » ARIRHEEEEER
SALBET) - BRME -~ LN - KEESE
SR BHSEEIEHEERIIE  BRAN
HHURR B R EALTTE -
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finfEHY %L (anti-oxidation) ~ f77 8 3% AE
77 (anti-inflammatory response) > §t [# 1K
Bk B 2 [H #1i (insulin resistance, IR) Ei &
PSR [ i A = B HOm BRSO s - AL
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fm o AN A DA 18 M 36 0 S E AT i B HY
LRSS FEARERENRCR - A
AR MR AL R BB RN E - (T
HASCRR S - HCEVA e il B R B A R
(Earnest, Lupo, White, & Church, 2011) >
DRI G R 5 R AAC B 5 ) 36 W 4T 2R 1Y 48 B 3 el
SREMILABRET 5 55 ME 22 B B i F et £
5 BB TIE R JE v DR A7 R ] L4 5 0T A P 9 (8
B KEAFRERRENERE] -

25300
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Abstract

Many studies confirmed that appropriate exercise can promote health, prevent aging
and avoid the risk of disability. Its mechanism may be related to the ability to enhance
mitochondrial oxidase and improve insulin sensitivity. Free radicals get generated when
the human body converts nutrients to energy and physical activities. During the process of
oxidation, the free radicals support physical maintenance. However, excessive amounts of
free radicals can also activate oxidative stress, which may lead to immune dysfunctioning,
muscle injuries or inflammation. Being under the attack of free radicals constantly may
trigger cell damage, homeostatic disruption and chronic inflammatory or degenerative
diseases. Hence, the optimal method to stay healthy is to enhance anti-oxidation and
to cultivate anti-inflammatory physique. Extensive research has proven astaxanthin has
anti-oxidant properties which can effectively anti-free radicals, relieve the inflammation
response and modulate physiological functions. This paper reviews the current available
medical evidence regarding astaxanthin to identify its diversified health benefits in dietary
supplements.

Keywords: anti-oxidation, chronic inflammation, degenerative disease
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