F7% F10W BERTERERNER Vol. 7 No. 10
2016 4F 10 B Journal of Food Safety and Quality Oct. , 2016

—

AEHED

AR AR TR
fEJeHE i B

wiEE, £ BT, 2
(. HRAEYTREER)ERAR, M 363500; 2. bR R¥ET MK, L3 100871)

WO LMMmERR. WE . BRE. MARGEW . B BRRERFTEREE AL EMMERE,
HERBESFRE, FEL -, REEFRAEMKBHEREEE RIERN, RIEERNSEROFEERM, &
ERFEXEERAFBRE . RAEA S BYLRMBTEPER R, {Had A0 R 5 5N FHE B8 R IE SR EVAGE
Ko RIS HRENAN T, 54K ER (arachidonic acid, AA). -+ "B/ HB2 (docosahexaenoic
acid, DHA)H! . 18 L% BR (eicosapentaenoic acid, EPAY K 4% £ AL f1JEHH #8 (long-chain polyunsaturated fatty
acids, LC-PUFAs)fTAE MR — R EEMNREREMNNE. RIEGHMIE 3SR RNE 515385 LC-PUFAs
EX, AA R EHBANRESHERNE - TR FERERER, BAMWAEIAIEM. DHA fl EPA 7E{k
WERRLEH, BEiE&HAMHEBE (resolvins, Rvs)F{EYZE (protectin, PD)EEE ML IG Y E . DHA
EPA 1] LT3 et 4R ML N 15 5% SR AR R MBI AT SN o AU RAE SERMR YK R . LC-PUFAs FIRT A4 K
HAE R FPLRNB S H LR T AA, DHA # EPA 7ERAEFAIEA .
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Roles of arachidonic acid, docosahexaenoic acid and eicosapentaenoic acid
in inflammation
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Peking University, Beijing 100871, China)

ABSTRACT: Cardiovascular disease, cancer, diabetes, neurological diseases and autoimmune disease are major
threat to human health and long life, and a large amount of medical resources are consumed on the treatment of these
diseases, In fact, the progression of these diseases is pointed out to be accompanied by inflammatory response, and
inflammation is regarded as pathological basis of many diseases. Normally inflammation itseif is a defensive reaction
of body, but excessive inflammatory response and chronic inflammation can damage organ homeostasis. On the other
side, regulation and control of inflammation can be mediated by inflammatory mediators. It is indicated that
derivatives of long-chain polyunsaturated fatty acids (LC-PUFAs), such as arachidonic acid (AA), docosahexaenoic
acid (DHA) and eicosapentaenoic acid (EPA), are important regulatory mediators. The results show that eicosanoids
synthesised from AA play both effects of pro-inflammatory and anti-inflammatory, while resolvins and protectins

synthesized from DHA and EPA can inhibit inflammatory response through interfering with certain signaling pathway
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in inflammatory cells. This article summarized the roles of AA, DHA and EPA in inflammatory reactions from the

relationship between inflammation and disease, the derivatives of LC-PUFAs and pro-inflammatory and

anti-inflammatory mechanism, erc.
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KEIL, AEHCMmAER ., M. BRRE. #
BRGEIR . B H RS ER U R B SRR T
A D AEAL(WHOYS T, 2012 452 HE R FEF0 i i B
BRI ABEIL 170 TN, EFBALFTHBESET
Hh, HTHITTRERFEFATERAKRENES TR
U, F5 b, RERRNEEMEBEEREE RIERL, R
fE B R B B IREE LA, B2 RS BUX B IIER

FEE M CE R TEBMEMEN, Wik, ¥R
. DIESRRBEIIA ST, BB EEA N R
RAEMFER Y, B YARE RAER—F@ME . £58. LEMN
RYUERE, FHAIMBFRERFHIEFKFEAG, R
HF, fREFKk C-JXL&E[T(C-reactive protein, CRP)
KFETEE LT 2~4 £, FEERIEA B AR A MR E R
B, SR R F K T2 B B Sy PR O i B KBS £
FrE, AR AT Bl DR oK B R Ak 9 1 1 TR 4
W, LR RIEN RN SREN RIEN KL KR
AW, e 5E L A A RSP BR (long chain polyunsaturated
fatty acids, LC-PUFAs/ITHE A MR K —REEH
B S AE R A, BN T 54 AR Z (prostaglandins, PGs) . Jil#4:
# (thromboxanes, TXs). 1 =#%(leukotrienes, LTs), lEE %
(lipoxins, LXs)Fl Rvs %, EfTSAFEREA, BEAH
RAEF, AEHLR A I R AF A0 58 AR L2 [E] 1>,

LC-PUFAs £ AN FTHIIENIRE, AT n-6 £51
B9 7L A PO 4% B2 (arachidonic acid, AA, 20:40-6)F n-3 R
T+ =B N BE (docosahexaenoic acid, DHA, 22:6w-3). —
+B5% 1 45 B2 (eicosapentaenoic acid, EPA, 20:50-3), REE
IR EE S LFREHRHBAN BRI LG REHL, B
FTR I n-6/3 LC-PUFAs K LB R 85 5 S BLO M HIR |
s . BEIRAG . B B HE SRmM R RNXRRE, mEmMR
HELRANETERRALE n-3 RIEZANEMEHENEAREKR
&, n-6/3 LC-PUFAs MR BIRA LB — AR & T 4:1,
AT 150 4R T 7 ARIER B n-6/3 LC-PUFAs fH ik 5
15:1~17:1, FEEMEE . 5 mAE ISR A ks 2™, X
BRI RRE BT EEERIER N . AA FEATEM
RN, A5 RGBS R RIS MR N RER
BiER, {EHE B IRFE R T (tumor necrosis factor, TNF)F
Fi4r & (interleukin, ILYFSAE B+ 098 BB, MOKR
fiE LRI, DHA Fl EPA SRR RIEN FLEBHARIEA, &

EHIBRE MBI EL, EPA I =S i £ 00,
AA. EPA Hl DHA R F455HR T Fuds il RAEKF . B
RERERETHAEEER L,

2 % IE

RIERHAYEHAZ R YR . LFENHRG, SZF%
SR Y R EBR A 710 RRAT R & AE 1 B
IR, RBAKE, L0M . K, ThREREASHAER ., RAE
X B AE AR R B F R T RAE & A A B 40 0 A9 1M 3R
@BV MERS M b A AMA . STk . R FEXRS
T LA K P 4 B8 o 1 B 9B HH i AR R AR R BT, RAERY
RE P RMERRHBREF(EEBEYHEL . LFOHE
ey, REMEMRENREREANER. Raifz5
RIES N AMMIFR A RIEAMIE, EEQFEE ARG, R
M. BAZE MM, 4RI E RS, AR
BB E R RIEN R, SAEE 2 2 F M B R
L, #HARZ 18] B 3C 038 i SR SE Ay B f5 3%, E4E TNF-a.
IL-1, IL-6, IL-8. PGs. LTs. NO. 1M M4 F
-I(intercellular cell adhesion molecule-1, ICAM-1) . E #EFH X
(E-selection)%,

3 RIEXHEFRHEN

RIEMFEERHRERBBEMINFERO AR, 18
HirAY, BEBATRERARZN, ERERNYS
THEFT R BTN, 1B AR K AN B8 MR R AY
REFENFEEE, AREN, BNRERTFKEASS
HME IR R E NTEE RN RIS RS R N e A
HaERER, RERT 5515 AR ERANBELE
AR, {RRET IL-23 KF5 T MEMMEN S0 RE
RERA AR, RERTSE BBEMR,

REBKHEEME R BREEPEERFEERIER
N, XESFHIMERMES ., 1@HEMENMER
(chronic obstructive pulmonary disease, COPD) 8 # &
IL-8 F1 LTB4 KFH R, k& RERM"Y, @Eidxt
M+ CRP KF-HAF LI, COPD B F AP 8 R AE SR
55 2 S PR RO LB IR, A 55K
BT, BHIIIREES . SRENSEHRENT, BREE
BEANOEEEFEERERN, MEH IL-6, CRP.
BEMEAARERO- ., FEREREEYIMHF (plasminogen
activator inhibitor-1, PAI-1)Z45E K FHIAKFHIEH AB
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U8 BJKER IL-6 ARG BGRS R G515 8%, e
SEMM. T RERIER, WFR IL-6 KERELBRYG
M8 PR B 4 M S BP0 R SE AT 4 CRP RYBURYE 58 i &
BEMSBKELRER X, B4, BEBREEEHL
A MAFRFET-RERE 20%~40%1, L RIBHE KT
# (rheumatoid arthritis, RA)BZ &) IOLE k£ L 4E,
SHELEURERTKFER. RE RA 500ERKFZ

B R MY MR T LB AP, ERTREHRERER,

RA GEIIN.C BB RS, X 11 2277 44 B H iR T T
RH, RA L MERERRER T 48%5Y,

4 AA ERAEFHER

LC-PUFAs 1 4 24 i B X9 28 1l i 5 R 52 WAl 400 B iy 2 2L
e, EREMMEY, BB ERN—EE T ERY
BATE R R ME RN R, B RERAMN
LC-PUFAs —# %5t g EMWAENGERBAH, —8 o0
B AR A B4 SRR IR ThRE . LC-PUFAs 7
S R AR . RS B R M R E R MR
TREEIE, HENERES S TR R,

4.1 AA 5%+ x4

AA B—Fh AT n-6 B LC-PUFA, AKH B
DA T BR 22 — AR 5 A EE R A R AR A B AA,
Al LE R A SRR RN T KEWN
AA, RATEHIRE TR AR RN R MRS AA &
BE MR E4 L) K 29 20% ), IEHIE5LT AA LIBSEBAITE
RESTENME F, YFENABEKBRET R, BA
AA BIKF 1R 2 BHE SRR AT Y, S RIER
HBF, AR PRI BEASEE A2(phospholipase A2, PLA2)iE
RS SIS, KBAME LSS AA MBSERH S
AA, BEE AA ZEESRMER T & = Hiembie”,

BT H AA TTERM—RERIK, BRIER
MREENFRMATET, FEMHE PGs. TXs. LTs LIK
LXs . 1 bS5 -5 P48 (hy droperoxy-eicosatetraenoic
acid, HPETE), #2415k PIM®(hydroxy-eicosatetraenoicacid,
HETE)% . 2-R 5 BIATHIAR %A 16 #, {235 PGG2.PGH2,
PGD2. PGE2. PGI2, PGF2a %, iR E TE K TXA2, 4
=435 LTA4, LTB4, LTC4, LTD4, LTE4 %, X847
LY REEMNRIENR, BHRFHERMIEN, ERER
o7 H o [R) R4 48 i A5 B AN v 1R 61,

EE BB, PGE2 #l LTB4 2RIIMERET,
Y BT A i b 89 AR R 3244 SR S WK . PGE2 38
BURTRME Y5 Fm E e 3, %o o ki 40 A A fe e A,
WSRO RS R R, SR, EXRE# B
W ELIET= £ 5 R AR IE R IgE, PGE2 8B5S A A RE-2
IR IL-6 4. PGE2 NEETEERA, RE

AL RESE B AR, At 4 B R P (A i AT R AR
PA) B2 458 1.t )50V R o 2 P P R E | BRI A AA SRR &
A, LTB4 BLAT RSB AY (AN fL VR, BLAEE N M 45
B, WA ME, AR Mm R, 5SS ARk,
HEIE S E YR, 38 TNF-a, IL-1, IL-6, IL-2,
F# & -p(interferon-y, IFN-y)f %1%,

42 EZ+HREHER

AA TR TR RN B i 2 e ER,
BI3A A B (cyclooxygenase, COX)FIK € 5 B (lipooxygenase,
LOX). 7E COX MITEFT F AA 4k % PGs 1 TXs, 7£ LOX
FIPERT AA BALh LTs(E 1 BiR). AT & PGs #)
COX FEFAETHMNEMFMZE L, 458 COX-1
COX-2 FIffE R, COX-1 MEMEHEY, FEEH AL F
REHREFERENKE, URIEHRNIE®ES, W
COX-2 Z¥ETE, MR MM Z RS RE, BT
KEAM PGs LMEHREERI . FATAM TXs B COX E
BEAMEM/MRRE A, & RAIFIREY coxX £
BEoAHRERENK L, 48 PGD B COX TE 4 MTE R
MR L, ERZMRMERAERT COX §RAE
#) PGE2 fl PGF2a, BEH ¥R 4MPH COX HITA M
PGE2, FE RN COX EE S & PGD2,

ANERK LOX B—Hmaxe4EH, HAEHE 2
AMEBF I B S E FREA LR, RRTEREGL
FEERBEHGREYE AW EMERE, 44 5, 8-
12-, 15-LOX 4 #1* Heh 5 LOX ERFEMN—F, TEHE
TN ., B, B4Ry, AT4
W 4-ZFI A =4, 35 LTA4, B4, C4, D4 F1 E4®,
5-LOX 2 —FWmea s, HEkah AA Eir-4
5-HPETE, BE/ETIEARER LTA4 A1 5-HETE, LTA4 #
IKfRPEH LTB4 B7E LTCA A B F S H IKE &
B LTC4, FEEMMSMCETE R LTD4 #I LTE4(IAE 1
FiR)s 12-LOX 46T /MR e e, 15-LOX 776
F AR AHLH . 12-LOX I 15-LOX HOE BT 51 i Rl
KE 99%, FEILBAFRN 12/15-LOX, T#EfL AA 4
12-HETE #1 15-HETEP"2,

43 ETHHEERMIMKINEE

B AA fiT4E KM PGE2 EHA N R —FRSI 12 4 A
T, RMITERDTHY, PGE2 DHTRIER, HAmH
T LA B B S SR SR R A AR R 1, SR IL-6. IL-2
F IFN-y B4 B0, SRELI A 20 4 40 i 1 5 200 L B
TNF-a fl IL-1%%1, SR 6B %] 5-LOX 3E K 4K 4-LTs 7=
#B4. PGE2 BT LLIES 15-LOX FIf AA SHIREE
Ad4(lipoxin A4, LXA4)®, LXA4 D RIFL BAH BB AN
YERIPY, Chan P40 HGE, LXA4 K EFSEEE R
WS IR B, LXA4 5REESE, @SR
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MBS A AA
PLA2
HFEBAAA
COX-1
COX-2 15- y \12 LOXN
PGG2 5- HPETE 12-HPETE 5-HPETE
PGH2 15- HETE 12-HETE LTA4 5_HETE
TXA2 PGD2 PGI2 PGE2 PGF2a  LXA4 L1C4 LTB-4
LTD4
LTE4

B AA AR PRRAR 1

Fig. 1 The pathway of eicosanoid synthesis from arachidonic acid !

2 4> 3 B 3% b | 8 ¥ 8% (mitogen-activated protein
kinase, MAPK). % A # # C(protein kinase C, PKC)#
75 4 L B % %% B F «B(nuclear factor kB, NFxB)HI &
1L A - 1(activator protein-1, AP-1)%E ¥ % H F M5t
7 22 45 30 4 48 E B9 38R  LX A4 38 B LA 13 30 kY S 38 40
Mo 5 i & R 40 M A9 B B LA R i A0 BB B A T
-1(vascular cell adhesion molecule-1, VCAM-1)F ik iy
BRBEEFRRMERLY, BATXTF LXA4 BHRERE
HE A A 500,

5 DHA/EPA S54&3E

DHA # EPA 2 AELFTH LC-PUFAs, 5 AA A
&, H&ETF n-3 ¥ LC-PUFAs, BEHMH RAEWIER., FH
RERH RN AN - EPA Rl DHA B4 A BIH 1%
1 2.5%, AR LSRRI AR 5 - 3E— AR, B
RE TR AR R MR IBUE B4 s RS &,
PR E S DHA M EPA BEIHT AT LU R M 40 BB g
EHNERE AR, FREEAA MEE, AR AA
B 5K R K R,

5.1 DHA/EPA fZEREFHIER

4R KB SCHk 8 BR, DHA Fll EPA 78 885 R
REFRWER., FRLXH EPA TMHIMNENER
(lipopolysaccharide, LPS)if S R EHMMAF S5 F, 100
umol/L # EPA Fil DHA FTLARE{K LPS 5% THP-1 4 &
B, TNF-a., IL-18, 1L-6 248 5E B F (/K 0, 7 P s
Z T Wk E 40 Jurkat Z0H0)F0 B 3Kk A0 (Raji 40 BB 57
fr % 3, EPA 1 DHA ATF&& IL-2. IL-10, TNF-a fl IFN-y

MIA R, {8 EPA B9VERITE G E4S), EPA #l DHA AT LA
BH 1L A A 35 O BB = 4 IL-18 1 TNF-ol*), BH I8
Jok I B 7 B2 MM TE AR IL-6 A0 IL-8147), EPA 1 DHA AT LIf%
fENER I RIAKE M4 T (40 E-selection, ICAM-1 F1
VCAM-1), HIELRZAMEKH, BERAS DHA
1 EPA Wil /S REREIR R 1 4 ™ 4 PGE2. TXB2.LTB4
I LTE4, gty scub k8, i BERR K SRl s B meem
HEE TR ICAM-1 FIfESR R +F VCAM-1 K7k R, %
K E B4 B TNF-a. IL-18 #1 1L-6°>4, EPA #1 DHA
AR T M3 7 1L-6 . TNF-a. INF-y 1 CRP BI7KF, Tiséhn
THRETF 1L-10 MEEKEF TGF-4 HKFE, iF
P4 Bt NADPH £ /LB (NADPH oxidase, NOXYHE (L =4z,

i DHA/EPA #5 & NOX Ja T E H 4 BRI A - |4,
{HHLH] A RiE O3,

DHA #1 EPA Ui RAEM X EEH 9 E k. DHA AT LIE
BAE SR KT - RREA R 4R VCAM-1 2B Ry Rx 1,
RIS R B MRS B P A EPA F1 DHA J5HH B
KT 40N COX-2, TNF-a fll IL-1a BEKFKT, FEA
HE X TIRE RS NIRRT LI, EPA fl DHA BRI T
A FiFERM COX-2, IL-1. TNF-a M 5-LOX Z:HEAY
ik, BB AR RMARKEFESHER, LK
COX-1. 12-LOX. 15-LOX MR FE £ B EABALIMHIE
F(tissue inhibitor of metalloproteinase, TIMP-1,-2,-3)#Y %t
[, EPA Fl DHA M BTt 84 fE 10, B8 B/ NRE KK
/DRI BIME, TGF-g, 4FEE A ICAM-1 FYER
s 369 mRNA 7K FREARSY, 24/ BB R fmE, 3% LPS
A M R B v A B N BT RS SR B TNF-a F1 ICAM-1 Y
mRNA 7KFEFREC, LPS B {55 B ol 34 ) ALk B2 R A P
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%1%

f4 IL-18 B mRNA /K HFE(K, 1 mRNA K P HREEAE
B AR T A2 P T R B
52 EPA MRFMRKIEHR

EPA W RIEREES EHHEMHERETFHER
LH EPA 5 AA MALELSHFEIE, R COX-2 #1 5-LOX
MELEY, AREBIENS T2 L%EEH AAR EPA L
HFHSH PLA2 MBEEHEAZEA, 2MFEK COX-2 M
5-LOX #Ab&E A TR, AA £ COX-2 AR
2-PGs fl 2-TXs, % 5-LOX f{b& M 4-LTs, BN IESEE R
RAEFAE 1 FiR). B2 BRT EPAYER AA KWES
HEHEL COX-2 M 5-LOX HALERBREHEBEN
3-PGs, 5-LTs f1 3-TXs A3, 1 EPA 4 H# LTBS
THEEMHEAETF LTB4 B4R, R, MLz,
iR M A/ER £, LTBS b LTB4 HSREIK
10~100 £5%4%, #EFHFRABMMA COX-2 BEFKX L
PGE3 [t PGE2 WEESI{K, 3+ H PGE3 FI¥E MM A K
IL-6 BIFE BRI, & F#& DHA/EPA Kt il DAREAE
AA EVEH PGE2,. TXB2 . LTB4 I LTE4, X/ PGE3.
LTBS # LTES ByF=A:69,
53 DHA/EPA S&IEESEE

DHA/EPA MW RIE(E S EB MM TG EE
B3 PPARa-IxB-NF«B {55 EERFEWE 3 Frx),
NFxB RRIERESEBRPHN— KBS T, HEHENRE
BEENREFATET, EFZHARNESEEPRERK
DER, 252MERKESMAR, B49KREEKNR
H. UREEER, EFESR COX-2. ICAM-1,
VCAM-1. E-selectin, TNF-a. IL-18. IL-6. —&{LEE
E#(inducible nitric oxide synthase, iNOS)% #4E K 7 FIE§
ML ZEE R X ), NF«B 2 i 5 p65 Fl p50 # B
RSN, p6s WERFHFMIETIRE, TSR
iR FHIERE A% F, 7E8 B4 P, NFB Rk
BEUIEXMBEHEXSHMGER kB EEERLE

EPA

B ) DT AR-
COX-2 5-LOX COX-2
PGG3 S-HPETE 18R-HPEPE
l l lS-LOX
e-PGs, TXs 5-LTs RvEI, RvE2

PR R RSB THMRE S X440 R 4 fat, kB
B BE(1xB kinase, IKK)YEIHIE A IxB BEffL, BRILAY
IxB 5 NFxB ZRF M, #RBME NFxB ZREHEILE
kA MM, 5 DNA R B EASES,
BEHEREERMEE, EEMBEH IL-6. TNF-a, IL-1 %
RAEHET, {23 INOS fl COX-2 MM EX, B
ICAM-1 7 VCAM-1 ZH5 M 4 F By k01326970

PPARa-1xB-NF«B i B H i 5 — @4 F RS Sk
HF {4 138 5 ¥ B0 15 32 1K (peroxisome proliferator-activated
receptors, PPARs), ‘BHE—FMERET, —“R&EH, 4
oy, TR, BHE—H LC-PUFAs S AT A HEKFE
kI BT & B, DHA #1 EPA #B2 PPARSs MR/, EPA 7]
LSBT B PPARs 454, {55 PPARa B f158",
DHA #1 EPA 5 PPARa &R/ /G515 HEIE A4, 7
BHNESRUERN X 2L R ERIRE B HERRE
FF b, R BWERN, EARAT B 5 NFBES
JEELTFRERET, NTH NFB HSEMERES
Wi AR R, HHEHE AR & 45T, EPA 7]
AR TREK-1 43 Tl B3 805 5 PPARs I A C A
R ZRIKKBH ¥ Z 40 MR, 380w 2T FI 4 B I 77
TEHR, MARZHEEALE B b i3 — SR 417, ¥ EPA ¥
1% i) PPRAo/y(DHA 1E FI%/N AT LARR R E M40 M0 Th 3
B 40 L R 42 BB F AR DS BEAY K F, [RIR S Th2 o IL-4
1 IL-10 ZHiR HF/KF, SR, PPARa HEEE R/ L
XHRIBS | &0 A A RN B RIS FE KUY, X AT 86 F PPARa
2 53N R IEE R BB K 55, PPARs MK A AEFE FIAY
BLERE LS, RFERMRR —BESTEL
Y B EALR R AMER R, —RTIMEMARERTF
W R4, A RE BIR, 5 EPA %541 PPARa/y BEH
BAERF NFxB B9 P50/65 B4k, MTPHI{ER HF IL-6
H B FEIKT EPA I RERER LPS ¥ RHK RE W41
MAPK {E), TiXit—# 53 kB BEMALKFREMR, M
TPl NFxB BTEARE,

DHA
By ] UL AR

17S-HP-DHA 17R-HP-DHA
l yiox l 5-LOX
NPD1 17SEHRvD1-4 AT-RvD1-4

B2 @1 EPA fl DHA AR5 - 4. B E RAEXEA FAgEIS
Fig. 2 Pathway of eicosanoids, resolvins and related mediators synthesized by EPA and DHA 8!
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cell membrane

( DHA )

J’l’ ARJ

v
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DHA

~
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nucleus I

/
”

Bl 3 DHA i PPAR M#] NF«B 1+ S5 516 BB Z0

Fig. 3 DHA suppresses signaling pathway of the NF«B via PPAR activation

EPA 1 DHA B3R EHE W B85 GPR120 Z4NF
KI5 S8 %, GPRI20 B—FF G BB, 7EiR
U7 40 LT 5 L o B R, SRR S T LIBUR A
MANESE R, SRS kB KE, K TNF-o #
1L-6 A4 . GPRI120 7 40 M B8 b ol UL 45 € 55 2
LC-PUFAs, 5 EPA fl DHA & /5 7 IR EA S M
B, MAMENE EE GPRI20 ZAGEER A, DHA M
4N BT A 4 0 S B PR P 2 T R

5.4 DHA/EPA ¥iFERRAHYR

YAk, BB DHA F EPA WAVEFRMIRADIE,
MRENERT —BHBMPIRYE. PR AHM, i DHA
A EPA it TR R AR R B A RIUMHARIER . H
BEWMERE, BEMERYHARELS N E RHBE
(resolvin E, RVE)F D 257418 & (resolvin D, RvD)"), & 2 &
7~ T H EPA 7 DHA & BUEIBE KiE12 . RVE £ EPA N
EMTE LOX FZ Bkl COX BIHEIL FRTAEMI R, RVE B
ABEEN A RAKS S, COX-2 it Z Bt 56 & Tk
HERREFEBOERTRERESHMIEN, EPA &
Lok E] VUK Z BEALAY COX-2 #Efb4E AL 18R-HPEPE, /5
FHHE 5-LOX HEALRY S ¥ 4s RvE] FI RvE2(®44, RvD
f1 DHA ik, HA magis A a| ARk
WHiHF R RvD HIBTRIVCARIK#RTE S RVE BYE BENL,
Z&5 BT R DU Ak 2, BEAL B COX-2 F1 5-LOX ffbE A LY

[67-69]

TEPEE 17R-RvD, Bl AT-RvD1-D4, RvD By3ER & ARk
MR R 15-LOX LT L 17S-F21 E-DHA, B £
5-LOX #{LAER 4 D 17S B3 RvD1-DA®, (RiPE
Di(protectin D1, PD1)Z LI DHA N JEY 5e4F 15-LOX #EA
T4 RR 178-5213 8 -DHA(17S-HP-DHA) G, £ COX {EfI#%
LAFR G PR, FHKEEE PDI KMERIPE
D1(neuroprotectin D1, NPD1)¥1,

THIRE ML RMEA EERIAT: RvE1 MIRVD1 5%
AR5 A GHREMES TNF-a ™38 NF«B 5515, MWl
TNF-a, IL-18. IL-6, IL-23, B4 HALETEA
-1(monocyte chemotactic protein-1, MCP-1), INF-y. PGI2
FRAEE FHRIEMSTW, FIESRAEMRHOR; 18040 ]
Kl o3 F (9 23k DARE 1L R AE TR AL A BRI R Rk R 1
AR T MIE TR A IE R, R R AR, IR
Z RvEl M2 4F #{LEE E F % (& (chemokine-like factor
receptor 1, CMKLRI)?FH LTB4 344, Ef1#E G BHAEBK
Z4® RVE1 5 CMKLR1 AESRIFERS, BEFRT
B aBELEL-3 MAEH MAPK 0 B4 HAME S 3
Eﬁ(extracellular signal-regulated kinase, ERK)H{E 5% %

, ATREMKIE R AE . WRMMMITHA IL-12 MR
[*3 9"9” RvEl 5%k BLT1 & 5% T 5 515 SH0BIE
YERILL LTB4 55, KL al@ad 4+ MM LTB4 5 BLT1 #
LA TR MG RERVEA®, RVD1 WZEETE LXA4
TR G EEMEZ K GPR32, ZEAER4IMH RvD1 5
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GPR32 B S11R5E, (H.EA MEMEE, RvD1BUE ALX
1 GPR32 J5 #RREAM 4 48 5 = i 2,

6 & it

IAERFR BRI, BN AL TASHIERA LC-PUFAs
RERZ I AR R A BT BRI R A A o QAR I 8 1 b
ERFWREFERIERE, LC-PUFAs BIMBEATEYREHE
WRAER MY KFHBHEERENF. N-6 £y AA
n-3 B H DHA/EPA ZERIEH EEARRMAIER . AR
AA RZKE RS EHE S T, RIERER AA 7 COX
M LOX BE AT G B 2-PGs 1 4-LTs, B ERIIK{ER
1R, A5 A, PGE2 REt BAHRERY, it
B AA A RH LXA4 L EA R RIERPS, EPA Hb$4EH
5 AA Hfl, tiE COX #1 LOX HUEY, fE5 AA =5
MIZEEALE, B RAERIEIREEA 3-PGs 1 5-LTs!'Y, EPA
F1 DHA W RMENED & BF R R Y E, HE LOX fZ
BiiLRy COX MMM T 4r 518 i RVE #1 RvD, BEIIERER
R BN H] J8 E B TR BT

FEH 44 FHLE I, DHA #l EPA FEE@Ei
PPARa-IxB-NFxB W5 5@ B H MRS 5153, EPA
DHA 5 PPARs 58 R J8 MR B kB M E KA, 40
MR kB 5 NFxB & /5 &L FIEBERS, NiiHp
il NExB N+ SH{@ £ 15 5496871, DHA F1 EPA it
PPARs Il 45 MPE FMLEIDAR A L4, HERT THE
fo 4 5 B T HIEE R4, BT REE S 2 = + 4 BR 1K 40
74781, EPA 1 DHA WP RVEFI L ATRES GPR120 324k
¥ BAHHTEFEEEREAN. AA, DHA 1 EPA
B4R 2 FPT e ME FRAHE B, AR 1k 40 5 I i & 49
AR RE, HERARAN -6 B AA Ml n-3 B
DHA/EPA S EHILLHIXT A AR, PR REER
FHEREE X,
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