Reviews and Monographs Es3ad=k 274

) '1 EMhF5EYYEER
. . Progress in Biochemistry and Biophysics
)4 2011, 38(1): 20~27

www.pibb.ac.cn

n-3 SERRER S =4 It AR R SRt R

RIRAY

Ara? 3K

%‘ 1) *x

T AR AT HL, L 5240235 27 REEB AL 590 T EPA T, HHT 524023)

WE  RAER VR IE B AU B RI05 IR 2S,  SR T 1 S8R e WA A & 5 R @E RS s R A i itk
W, H -3 2AMARNTR 8 HIGRA —+ BN IGRACE = 2E 1 resolvins Fl protectins ML &4, HERMMPIAR
MRREE R G, 25948 T resolvins Fl protectin D1 [RYE. T RIEHFPTLRAUE], HEE—TFF R n-3 ZAMWAR TR & AR

WP A IWETT . D JOAE BB T e 1B ) A e

X% resolvins, protectin D1, n-3 JIRNIFR, #4E
FRHES  Q547, R34

RAE DAL LU 153405 X5~ (Bl i e 2, AH
FE (R JNE ROV 25 FEOO LA e S50 1) & AR A
KR, AT ] SRR R B s B L 1k Ty 22 i R
RPIRFINGPESIRE I . n-3 Z BRI+
1k 1.4 B2 (eicosapentaenoic acid, EPA)AI -}
Tk N (docosahexaenoic acid, DHA)E 4 A A&
WA IR IR, A A PN T8 I A5 T ST R R A R g ik
AT H K. AR, B EPA 1 DHA A
resolvins 1 protectin D102, g4I 28 4 H AT 2 3%
RFETIER, oA 2 k0.

1 n-3 B8 B BR 41X ¥t 7 4 resolvins FA
protectin D1 895 F 4 Y FHFE

NARFT 5 EPA R DHA = 208 i 1 13 3% 42 4
gy, WAL o WARIRIE T A® 21 ATHE |
SEKE . AS LU RN B A4k 3 [F) 45 H G Ak
J. AESORETHIR IR R BIR A EPA AT DHA (X175
BRI 7= 4 resolvins Al protectin D1(PD1)# 2 g2
WS, R PTG PE. PD1 s& HH DHA
IR A B EAT IEHE =0 a5 M B9 A s v v, i
resolvins M MR #5 HHT A AN [F] 4 4 resolvins E(RVEs)

DOI: 10.3724/SP.J.1206.2010.00108

F1 resolvins D(RvDs). PDs, RvEs fl RvDs 73 %l
DHA 1 EPA 4 1d 3 % (cyclooxygenase, COX)-2
FUA [ Jig 420 (lipoxidase,  LOX) 3t [A] 4 1 1My & &
e, Bk S e a i 1, B2 MK 3.
Resolvins Al PD1 1) 45 #4 & 3 2 #fi L, RvDl 4
7S, 8R, 17S- =¥£3L -47, 9E, 11E, 13Z, 15E,
192- —+ “BR/NKSR, PDI 4 10R, 17S- 3Rk -
47, 7Z, 11E, 13E, 15Z, 19Z- —+ “FRNKGR,
M RvEL & 58, 12R, 18R- =¥ # -6Z, 8E,
10E, 14Z, 16B- R MR, 5348, #F DHA
4 % RVEL g 42 R I 55 — B #4659 RVE2D,
AR 5S, 18R- etk - ik MR, Ub4h,
AT B w] VCARISOE 1R ) — AR RANVE S R
17R &%) RvDs, #{F A AT-RvDs, 5 178 &4
()= A AR N BAT AR R T 28 s 12,

* [H K HAREF ARG T BIIH H (30672741).

o JE THIBE FR N

Tel: 0759-2388591, E-mail: caichun@gdmec.edu.cn
Wk F e 2010-03-11, #:52 HM: 2010-11-15



2011; 38 (1) SRR, % n-3 BEIABR RSN RAE A BRA gt R

0210

HOO

Y
O(O)H
17S-hydro(peroxy)DHA

Reduction

17S-HDHA Protectin D1

Fig. 1 Production of protectin D1 from docosahexaenoic acid (DHA)
Bl 1 Protectin D1 KRS K

/
~— COOH  Aspirin: COX2 ] 7 OH
- P450 HOOC =
EPA 18R-hydro(per)oxy-EPE
OH

5S-hydro(per)oxy, 18R-hydroxy-EPE Resolvin E2

NN COOH
Resolvin E1

Fig. 2 Proposed biosynthesis of E series resolvins from eicosapentaenoic acid (EPA)
B 2 Resolvin E [RVE] ZERRE K

==

~ DHA
Aspirin | [ ox
COX2 l

10, 17R-diHDHA HOOC__ 7 S /

. <— Epoxidation +—
16, 17R-diHDHA I7R-H(EDHA) QH
_OH / OH HO \ Ol
ol > / N
{_ COOH
HOOC -

7S-hydroperoxy, 1 7R-HDHA 4S-hydroperoxy, 17R-HDHA COOH

HO. | ——coon
\g—}://f
<, 0

7(8)-epoxy-17R-HDHA

AT-RvDI1(RvVD3) AT-RvD2(RvD4)

Fig. 3 Proposed biosynthesis of D series resolvins from docosahexaenoic acid (DHA)
B3 Resolvins D(RvD)F1 AT-RvD ZE KA BIE AL



*22 SMFEEMYIRER

Prog. Biochem. Biophys. 2011; 38 (1)

2 Resolvins #A protectin D1 BT K AEH

2.1 Resolvin E

R (4 IL K% TNF K552 5 R AE
SV A B, RS . st
92 IR L S TR B A& RE H ) 7 1 kS HE A
Jin S5 75 ff NI A 8 A28 vhoil 1 45 7 BALB/e il 45
JE R VEST RVEL, ] RT-PCR Ky 4 5 A 1 IL-1as
IL-1B A1 TNF-a ) mRNA 7K P, K3 IL-1B Fl
TNF-a ) mRNA FKi& T, 1 IL-1a %A B A8
b IL-1 F TNF-o 55 73 369/ T H00 ) P Bz 41 g 2
i5 ICAM-1 Fl VCAM-1 55, B#AR b PR 41 i 350k
CD11b/CDI18 11 CD11¢/CD18, Ml BR % 11 40 i 5
ML P R A0 G AR, 00 40 i 2 P2 e,
Lund Z8PE 25 T N 8 2 L e S b, R
RT-PCR FIfif G i 53 # L, RVEL 7 24h YU
/b IL-8. MCP-1 F41ZR A 1 () mRNA Al H 5K
o A HH 02 AN PR i A 1 A PR T AR
Arita ZEUOR] Y 2, 4, 6- = h4 3 A R (2, 4, 6-
trinitrobenzene sulfonic acid, TNBS) i % [1] /) iR &5
1V 2 B R AT A0 M DR 1 RAR IR 9T, WF U4 SRR
Wy, Wil RVEL KB, £ RVEL ¥877 i TNF-a
IL-12p40. iNO I COX-2 %5 8% [N 1 F ik T 4,
B B0, RvEL X T 40 8 45 30 ¥ 40 e 817
IFN-y. IL-4 Fl IL-10 %A 5% 0. Th-17 40 fi ™ /&
IL-17 5VF 2 SRR G5 2. A S R rEfix
e T S RN I 98 i 1) 995 L Ik FE B DIAH G, M
Th-17 41 f IS FI A K AR RS T IL-23. Haworth 4%
(O o A0 g A 2R o, 21 R Ik ) 4 R
RVE1 1697 A SCUE REDE LL R I, RVEL 98D
IL-23 F1 IL-6 B 78, My sk 2> Th-17 40 Mg 73 Wik
IL-17, {HX}IL-1. IL-4. IL-5 F1IL-13 ¥6 5500,
XLLZh AL W] RVEL T 3R 40 A R, AN
TN 28R KON 9 R IN R 2R 1B &

R o FAE A A0 M A PREE 5 40 W i) AH B A
FM—REE 7, SRS gl i
—RIME T T OB M (, RE RN 40
JOIT RS MR B 73 7263, Tian 250400 9 i Py 2
i Jf v 3E ok R 5T B E R B RVEL FRAIK VCAM-1
IR VCAM-1 BIS0d,  INI8ss 1 40 B & b1
A M RE |, 3R 40 i) RAE A B I3
/. Campbell Z5°{E PMN #1, K RT-PCR VLK
L RVEL ERE MM PRI 20 1 CDSS5 &i&, JF

PRI ICAM-1 [3RL. 1T CD55 FIAHE ] T
PMN ZEHAT RS, Ik T RYEQ RS, A
R T RIEEHR . Dona ZEU97E PMN A% 41 fu
FIFH 4 9% 9 5 & B RVEL e 45 45 46 B A% 40 g Fn
PMN FRERE S L IRE A 2 CDI18 K& M,
X RG> T AE R ARA R . kR LM
FEEF CDI8 KA/ PMN FE £ 40 i 55 11 4
JOZRE B T-IE A P B2 A0 e B R, el 1 4
KRB, XL L RAL/R RVEL I 5200 35 B R 1
Rk, Ml PMN B LAl EE R, M PMN
=i,

RvEL WA =W bi 2805 P & AN AR A . Horh
20- F2 55 -RvEL PR 40 e e 5 RvELD — 3L,
RERIAEFELIL PMN 38 7 1, 17 19- 23 -RVE1L A
XTEESg. AR, 18- % -RvEL, 20- 3L -RvE1 I
10, 11- —4( -RvE1 NI /& RvE1 IEL =4, AR
P 1 4 s e Bl R RvEs &1 ik
W) RVE2 {E9% /> PMN &3 7 1fl, 5 RvEL B
A FH 7= A2 B R0, R 9% 308 ek i ok v 5 [ 55
FE ) RvE2, HPrREJ15 RVEL —Ff, FEHlE
X PMN 23 (], il ek S s eh 2, R INAEAH
[F] )&~ RvE2 5 CR$F 06 PMN 23 168 7, 1M
RVEL WU L8R, €78 RvE2 nl Be - AR T
RVE1 ¥4 .
2.2 Resolvin D

TG R ST B i WL R R 2 —, H RS 1R
FEREG IR TR R R A T, TSR
IE AT, WDk 90 I AT A 2 2.
Merched “507T P 35 25 il 1R 86 G 11 98 AR R vl
T 8 M DS % B 4 43 B IR, RvDIL R 8 sk 2D
TNF-o+ IL-17. IL-13. IL-12. IL-9 FURL4H0 057
T IR 1A B DR o i, MR S R A B R 1
IR AR B RE 7, AR T P e A A kb A R ST
LURINAE, kS IEF B FE ], Krishnamoorthy 5501
7 H R YL PMN SR 5 hrid & B
RvD1 P& PMN 41 fa L3 & (1 3R &, JEBH I
LTB, 5| MR 7> A # p2 KL, KR HET
3 PMN AL RIEIE 2 2] PMN 75 98 E f A7
Bk D, A AT RS AR B e R A
filg, AU ORERR B IR PZ AL B .

J 8 98 0 B R A 1 BEARZS . Duffield
SEWIRI A W0, BUE 0 S5, ik 4 RvD1
WATE R N RIE I, S5 REK W, RvDIFFK



2011; 38 (1)

KR, % n-3 BERERRSI= I RIER R Rt R *23 -

A% - B WA S A R TNF-o, RIE T
PMN Fl %40 ffl L) CD11b. CD68 i1 GR-1 #E %
ik, 275 RvDI #2123 FF PMN 5 4% 41 D (1)
R

AN IOR: B E R ELEAR N 7 AR IR R A7 TR
Mo FFN R R FEUIE N, 1 AR R e 1) 22
JRRZ —. AL BB B R R PR, R
FIR S W, P A KB ). T P AR
W x 4- Ik 2- TIR SR MH KN4 &Y
(glutathionyl- HNE, GS-HNE), 7£Z 8451
BB RS v e AR R AR R S AR B bR A& . Spite
SR GS-HNE 5B SRR T 04T, KINE R Y)
Jii PGE,w LTB, FZBENE (1 — 4 34 I I 51k (1 41 g
i, AHKZ RvD1 i T GS-HNE Bk, [#
ik 11 GS-HNE & J% 11 [ 40 Mo i& AL R 2 AR AR ok
DR N EEE A = . PGE, 1 LTB, =4, B
ik CD11b/CD18 5 & 31k M0 PMN Fl L%
S MG BT P9 R At B, B Al 9 0 PR AR 9

RvD1 R4 8- 4 - RvD1 Fl 17- 4 - RvDlI,
EATIPTA IS TE S AR, Sun 2576 IR 4 A5 o
KIL, 8- - RvD1 a4 PMN &1, & 17- 5
RvD1 WA XA EIEH, #2715 17- % - RvD1 7]
AEJE RvDL (EEAL 4. 53 A R IR BT ] DC ARG
AT A K AT-RvD1 HY 17R F2 544 TR R IR i bl
WRNE, HEOR RvD1 HY 17 7 2 A 20 ] B 2 5 i
LA BE A,
2.3 Protectin D1

SR S 22 P A AR, R A T K A
WETRMERI AR TR RS, JH 2R RE
S SRR A0 L DR AH B P 0 — P = pe 1 AR e
RIE. Levy SFROE I fCME S B B AT o b B,
L4517 PDI [ FvB /)N il AE B S U8 It v E vk
T L i R AN RN AR L AN R, [ o D
IL-13. ZME A =% F PGD, &304 H 7Rk, FH
R B FE I ARG |2 1) 00 v B N 1 BE 8 4k PDIL
HHGS R, AR SR

JEIEE 98 S — P JR i R 98 S .. MBI 98 A
i, MRS RN A0, W PMNL B4
SO T4 A5, I 51k 3 28 40 I KRR Ariel
SRR RE 220 5 | RS 1 S 28 v B PDL gk /b 2
SR PMN w3, $0H) T 4040 B X1 TNF-a
HTIFN-y [PREBC.  [FIFE AR G 6 AR rh R I PD
/0> PMN i, 3800 =JE 28 M Ik T 40 Jf A A i 4 i

SEEE, MRSIEMEE, 1 AP-trans-PD1 %A AL
LS,

FAER N Z 5 E8 ), HRIELFEAE TNF-o
SN A RO T 5 BhE R BT AL, il AR
LA BORERBONEZ 48 B 915 . Hassan 5L
PR R I PDL 98/ PMN i, B2
Do I 21 25 % A6 i -1 (heme oxygenase-1)3R ik, 1]
2T 3R 5 -1 1R IA 38 i BE 9 2> TNF-o. IL-6
HTIL-8 ZEECAR D7 IR, PR PMN FL R - B
Wi 20 Jf0 25 S M A RO % 22 AL, AT ke Ty
K712,

3 Resolvins A protectin D1 BI 3T H

H # X resolvins £l protectin D1 [T % ML il it
ATIMFST, R resolvin E1 i@ i3 4E | ChemR23 5%
BTL, 2K K IEPL 221G PE, resolvin D1 i i iR 5 %
Ay SZAR(ALX ZAR) KIEGLRAE R, 1 protectin D1
PRI PERT e S M 7oAk
3.1 ChemR23 &%

ChemR23 & — P55 #l & JIK AT [A) U5 1 1 18 G
R ORICZ A, BAE A AR SR 4 B K g
WS PUR SE I ANHH m R IA, 7E E AR A3 4N R
Bt RIE, HA YRR TE SR e
RN, CARC B8R B & 2 AR N, Y
ChemR23 SZAASZHUN, HT A IE PEIRIS B 2%

Arita Z57E PR S 98 AR Y b R B, 8 i i Y
13 3% K °F+ (nuclear factor kappa B, NF-kB)fili % J7)
H R T R 2 5 R T 5 kS 1 40 e
2 RvE1 &35 (141 i ik /b, $#78 RVEL /EH
HE AT AERIAAE A4 b, R T BEIE LM NF-«B
MR DR AR, NF-kB [R5/l Eisk S 2 Fh
NIRRT S R VAR I ARA, )
Z: 5 R0 NV IOR ST R REER . [
I 3d ok [PH] RVEL 9 3 15 F 80 a5 B0, 75 % 4%
ChemR23 2 14[] HEK-293 4l ffi ' NF-kB i P52 3]
O, MR IERE G ChemR23 5244 (1) HEK-293 4l
(1) NF-«B MW A 5% 0. 534085 A chemerin JRAE
(112 Ik (YHSFFFPGQFAFS) At B 11 2 il /& . chemerin
ZJIkfE a4+ /D PH] RVEL 54454, 1R
RvE1 /£ HF ChemR23 52 {A. ifij#f HEK-ChemR23
40 Mok B0 RVEL 520 41 i A0 A5 5 3 1 30 A
MAPK [fffftk, #Hk, 1A% ChemR23 524k
0 AT VR TP 0 /M S T SRR MAPK



*24 - SMFEEMYIRER

Prog. Biochem. Biophys. 2011; 38 (1)

(PRI AL R 41 J IR 7 N SRE R R I, 2
R MG K A RN B AL

Ishida 25> HEK-293 41 Jfid vb & B RvEL 017
TNF-o 51 ) NF-kB % %47, 1 HA7{E ChemR23
ZARMCHE. TR BE Seki S5 PAE T J8 A% Y rp b R TR
RVE1 #I{] NF-kB p65 W3A% S5, i 0 NF-xB
WEPE. X ebgh B R W] RVEL i i ChemR23 3244
0] NF-xB [0

PI3K/Akt i 2% i 5 NF-xB Hai v 1 5%, i
PO M A K. A . TSR S A T R
Ohira Z5>IE#E e ChemR23 5244 1) B SL41 ffa & B0
RVEL 877 Akt IR AL, 725250 b i@kl F Akt
WM AT i I RVEL 520 Akt FIAZ R 7K 85 11 S6
WML, AR AR 9 S6 42 PI3K/AKt 342 T itk
F A, #2785 RVEL /EH T ChemR23 52 44 k% Hf 44
H A S6 Wik, W ARG PI3K/Akt i 143017 40
WG S 16 3 RIEPLRTEE.

3.2 BLT, &%

LTB, i i H 32 R BLT %2445 &2 51
PNk A, FRA BN S T 40 iR,
RPN EEPE T AP, 1T BLT, 524K 1 BA7 A
T A BT A Eth . SREEFGH N T
T A A R

RVE1 GEA7 R4 1 2 0E P B0 B8 40 B 534k
FUE F . Herrera 55 PO7E ff 7 40 M A5 78 o 3@ ik
FIPH]#5iC RVEL K 3L, LTB, 4% 5 [*H]-RvEl %
SR A0 M B b 4G 47 s, 3275 RVEL il LTB,
YER AR S 2 5 RAE R Y. 554 LTB, #it
71 U75302 HEMS DT 1 RVEL SR 40 i A= K 3k,
IR RVEL 1] NF-xB ' p50 W% S A7, Ml
ik 2 AL NF-«B 300, ¥ — 0 75 RvEL di
LTB, % A(BLT % 14) %M NF-kB ¥, KIEPLR
iEE.

5 2 R Ips B o RVEL 401 PMIN 5 4 Bz 4
TR ARG, Arita Z5277E PMN 48 2+ F[PH]RVEL
HEATHE G0 %, AZIUPH] RVEL 5 PMN JEf Ky A
483 mmol/L, 1fii [*H] RvEl 5 BLT, 324K Ky M
45 mmol/L, #¢7~ RvE1 Al RefEH T BLT, 524Kk, %
HMEREYR BLT, 44640 fah & 38 RvEL #0i BLT, %2
A 1) R PR FA AL, TR BLT, 524441 i 1) Ji
FIR LB A A W, 78 RvEL /EA T BLT, %
T ASE BLT, 32145,

3.3 ALXR1E
R R A, 5 ZARALX) S5 & K% 2

SRALPTR AR IR RN, HAN AHE: il PMN
TERIEFOIZEEE . WK / Prg b P4, BRI
RIE: TS UESE, (RdERAZ / BRI
AL RN GGG T PMN 135 B

H RN A 98 e N Ik R A A S AR,
1M RvD1 752 i S REAR 2 v 5 B RE Al o s 40 i
(I A A . Krishnamoorthy 5585d it % FH 171 H
% 7 2% (pertussis toxin, PTX) /& 4% RvD1 % F£ 1)
PMN 4, &BLPTX BEMS I FR RvD1 FAKNLEY
EABSVEM, #2715 RvD1 AT G84E ] T PTX iUk
(1) G B 524k, AL RvD A 5141 AN
Ca® ILH B IR AL E TG 1k, 3278 RvD1 AN 218
M AR T A RS Sk . [
] 7. HEK-293 40l Jfi & 3, RvD1 ¥ A7 5% Wi 3|
PPAR-a. PPAR- y. PPAR-§ Fll RXR-a SZAATE 1,
TR A G 2R 32 AR 140 ffa v 4n BLT,w BLT,.
CB. GPR-1. FPR Il ChemR23 24k, ¥ K
RvD1 A #IHI1EH, #2785 RvD1 A&k Ll 324k
RIEPURIENE. MILERE Y ALX SZAK 40 i o & B0
RvD1 #1i] tH TNF-o fith & [¥) NF-xB [0, 0
o VAN B RE R T PMIN RS ST, M, FERRR
TG BV MR RE ) N . &5, 8 PH]-
RvD1 ik A R SR, R4 2 A, BB 20 S6 4+
RvD1 5 4044, [mIAEAE A 40 i b a4 H g
AR Z AR ALX IS HURIR L RvD1 0] B8 R0 2
FHpg. xsegt Lt — P48 RvDL @ EH T
ALX ZRIEPUAEE.

34 HATIERE

S ML YH T2 2 A0 M AR AR I )40 IR AR R T
R, ERIRRE AL KRS, T ERBRA
T s B S FH 4.

Herrera 25 & 0, RvE1 ML W|WEZAT 2, 3- XL
AR A RS S R A CD, T 40 0 % 2 40 i
T2, FEALEREL Toll FESZAATN, AT LR 1L
TR ARAE T BRI B CCRS [ iAse, $2
7 RVE1 i 1 155 28 S 40 M0 T SE I B 11 3)
ﬁlé:[zﬂ'

Ariel Z507E T 41 i bl i S e 586 K ILZ PDI
Ab RS RORE 4N MU T DNA A EBL B £, W I AE
Junkat T 40 i Ffdi Fi] PD1 ¥ Fas BCAAALBE 5, #BAE
SIRMGIE KRS, $on PD @ I e B 2
FIPDI fill K ARIEER 45 Fas 0 K. Fas 70 15
AR I FE T2 AR S5 A o T R TR, T Ak
HH R T AT R SR AR T 3 B KRS TS AT K



2011; 38 (1)

KR, % n-3 BERERRSI= I RIER R Rt R

0250

AP A -8, A S L R D5 5 e
(1) A B R T B B BT MR A, B R B A
Bl -3 o DNA FEfRREE, A% DNA 5140 T
(IR, (HATER 2, Lund 25O H Py 25 2200 06
i, I RVEL e CRFE 40 i J5 50 R A0 PRI bE
2 -3/7 W& e, AN AR S0 40 I DXL P 2 B0
JAT-2N . 1T Mukherjee 25CMBAE ALE fili & (141 M
JE PN 7 40 B 3 A5 28 rh R B, PDL Gl i H T ALE
InsRpE AR -3 43545 N i Bax RIAF I Bel-2 &
Pk, AIE AE KA IET:. Lukiv 55
FER /R 25 BR T N B 457 PD1, RIL A PERE
DRI i 2 1) ARA2 W 52 B9, RIS EIRpTIE TR
1 Bel-2+ Bel-x1 f Bfl-1 ik, i b4 i -3
ik, $&K PDLE ST/ ST RS 3)
P R A7 5 D] 2 TR R ok 42 v i 48 . 2 A R 40 |
AB42 i K40 e # k. IX g B PDL A1
RVE1 198 TGP R A A% 55 41 M 3 7% D) AH OGP,

4 B 2=

EPA F1 DHA i it COX-2. LOX i 4= (1
F P24 resolvins F1 PD1, 33X 26 Jlg 2805 M4 T
(TR AE FTFIALIENT T JEE IR T S A 8T 1 SR 2%
52 MBI b ORI, n-3 2 ARG i 1E A
resolvins A1 PD1 [N JEPERTAA, 7ERE &4 & n-3
JIE 07 R 11 5 B, & (i 1E resolvins A1 PD1 () ZE B,
M A B A A, DR A S R A ER R
n-3 JEWT IR ] RAEBTR RIS AEME AR, ol 4
NIRRT RE, 9 SRR A B R M R VA, AT
K BT AA T H .

RVE1 iiid 5 ChemR23 52 {& 5k BLT, 324k 45 &
BHWT NF-kB 15 5 16 3@ 42, /b 905 TR
WM DR RGP AE, NIRRT, A
RvE #l RvD 15 R Z ST R HLEIA WA, W1 RvD2
JeVEH T I A AL R R I IS A B2 AR, S fiE 43
AR RS RS T, 0l R AR AR R
RIEE S04 52 PD1 A4 R TR BIPT 4
MRIEEEAEN, AAERIELES, PD1 I 5 35)
I 0 A0 22 1 B T (AL 2 AR BN ek e 3
RAEH P TR IEIRIGIE? REAREREME 55
FUPUNRFEXLAER 2 HAF S 2B ? X8t
) A R E— B4, B RvEs R PD1 WFSEIH
RN 5 R A 9 I — S8 F R Lo I 85 7
Ji R S5 PRI 815 ¥ 4 T R i SRR 1 S

s % % W

[1] Ariel A, Li P L, Wang W, et al. The docosatriene protectin D1 is
produced by TH2 skewing and promotes human T cell apoptosis
via lipid raft clustering. J Biol Chem, 2005, 280(52): 43079-43086

[2] Serhan C N, Hong S, Gronert K, et al. Resolvins: a family of
bioactive products of omega-3 fatty acid transformation circuits
initiated by aspirin treatment that counter proinflammation signals.
J Exp Med, 2002, 196(8): 1025-1037

[3] Arita M, Bianchini F, Aliberti J, et al. Stereochemical assignment,
antiinflammatory properties, and receptor for the omega-3 lipid
mediator resolvin E1. J Exp Med, 2005, 201(5): 713-722

[4] ButovichIA, Lukyanova S M, Bachmann C. Dihydroxydocosahexaenoic
acids of the neuroprotectin D family: synthesis, structure, and
inhibition of human 5-lipoxygenase. J Lipid Res, 2006, 47 (11):
2462-2474

[ST Sun Y P, Oh S F, Uddin J, et al. Resolvin D1 and its aspirin-
triggered 17R epimer. Stereochemical assignments, anti-inflammatory
properties, and enzymatic inactivation. J Biol Chem, 2007, 282(13):
9323-9334

[6] HongS,LuY, YangR, et al. Resolvin D1, protectin D1, and related
docosahexaenoic acid-derived products: Analysis via electrospray/
low energy tandem mass spectrometry based on spectra and
fragmentation mechanisms. J] Am Soc Mass Spectrom, 2007, 18(1):
128-144

[7]1 Tjonahen E, Oh S F, Siegelman J, et al. Resolvin E2: identification
and anti-inflammatory actions: pivotal role of human
S-lipoxygenase in resolvin E series biosynthesis. Chemistry &
Biology, 2006, 13(11): 1193-1202

[8] JinY, Arita M, Zhang Q, et al. Anti-angiogenesis effect of the novel
anti-inflammatory and pro-resolving lipid mediators. Investigative
Ophthalmology & Visual Science, 2009, 50(10): 4743-4752

[9] Lund T, Mangsbo S M, Scholz H, et al. Resolvin El reduces
proinflammatory markers in human pancreatic islets in vitro. Exp
Clin Endocrinol Diabetes, 2010, 118(4): 237-244

[10] Arita M, Yoshida M, Hong S, et al. Resolvin El, an endogenous
lipid mediator derived from omega-3 eicosapentaenoic acid,
protects against 2, 4, 6-trinitrobenzene sulfonic acid-induced colitis.
Proc Natl Acad Sci USA, 2005, 102(21): 7671-7676

[11] Haworth O, Cernadas M, Yang R, et al. Resolvin El regulates
interleukin 23, interferon-gamma and lipoxin A4 to promote the
resolution of allergic airway inflammation. Nature Immunology,
2008, 9(8): 873-879

[12] Tian H, Lu Y, Sherwood A M, et al. Resolvins E1 and DI in
choroid-retinal endothelial cells and leukocytes: biosynthesis
and mechanisms of anti-inflammatory actions. Investigative
Ophthalmology & Visual Science, 2009, 50(8): 3613-3620

[13] Campbell E L, Louis N A, Tomassetti S E, et al. Resolvin E1l
promotes mucosal surface clearance of neutrophils: a new paradigm

for inflammatory resolution. Faseb J, 2007, 21(12): 3162-3170



*26 - SMFEEMYIRER

Prog. Biochem. Biophys. 2011; 38 (1)

[14] Dona M, Fredman G, Schwab J M, et al. Resolvin E1, an EPA-
derived mediator in whole blood, selectively counterregulates
leukocytes and platelets. Blood, 2008, 112(3): 848-855

[15] Serhan C N, Gotlinger K, Hong S, et al. Anti-inflammatory actions
of neuroprotectin D1/protectin D1 and its natural stereoisomers:
assignments of dihydroxy-containing docosatrienes. J Immunol,
2006, 176(3): 1848-1859

[16] Hassan I R, Gronert K. Acute changes in dietary omega-3 and

[}

omega-6 polyunsaturated fatty acids have a pronounced impact on
survival following ischemic renal injury and formation of
renoprotective docosahexaenoic acid-derived protectin D1. J Immunol,
2009, 182(5): 3223-3232

[17] Merched A J, Ko K, Gotlinger K H, et al. Atherosclerosis: evidence
for impairment of resolution of vascular inflammation governed by
specific lipid mediators. Faseb J, 2008, 22(10): 3595-3606

[18] Krishnamoorthy S, Recchiuti A, Chiang N, et al. Resolvin D1 binds
human phagocytes with evidence for proresolving receptors. Proc
Natl Acad Sci USA, 107(4): 1660-1665

[19] Duffield J S, Hong S, Vaidya V S, et al. Resolvin D series and
protectin D1 mitigate acute kidney injury. J Immunol, 2006,
177(9): 5902-5911

[20] Spite M, Summers L, Porter T F, et al. Resolvin D1 controls
inflammation initiated by glutathione-lipid conjugates formed
during oxidative stress. British J Pharmacology, 2009, 158 (4):
1062-1073

[21] Levy B D, Kohli P, Gotlinger K, et al. Protectin D1 is generated in
asthma and dampens airway inflammation and hyperresponsiveness.
J Immunol, 2007, 178(1): 496-502

[22] Kobayashi H, Takeno M, Saito T, et al. Regulatory role of heme
oxygenase | in inflammation of rheumatoid arthritis. Arthritis and
Rheumatism, 2006, 54(4): 1132-1142

[23] Ishida T, Yoshida M, Arita M, et al. Resolvin El, an endogenous

lipid mediator derived from eicosapentaenoic acid, prevents dextran

sulfate sodium-induced colitis. Inflammatory Bowel Diseases,
2010, 16(1): 87-95

[24] Seki H, Fukunaga K, Arita M, et al. The anti-inflammatory and
proresolving mediator resolvin El protects mice from bacterial
pneumonia and acute lung injury. J Immunol, 2010, 184 (2):
836-843

[25] Ohira T, Arita M, Omori K, et al. Resolvin E1 receptor activation
signals phosphorylation and phagocytosis. J Biol Chem, 2010,
285(5): 3451-3461

[26] Herrera B S, Ohira T, Gao L, et al. An endogenous regulator of
inflammation, resolvin E1, modulates osteoclast differentiation and
bone resorption. British J Pharmacology, 2008, 155(8): 1214-1223

[27] Arita M, Serhan C N. Novel chemical mediators in the resolution of
inflammation. Tanpakushitsu Kakusan Koso, 2007, 52(4): 348-354

[28] Ariel A, Fredman G, Sun Y P, et al. Apoptotic neutrophils and T
cells sequester chemokines during immune response resolution
through modulation of CCRS expression. Nature Immunology,
2006, 7(11): 1209-1216

[29] Vassiliou E K, Kesler O M, Tadros J H, et al. Bone marrow-
derived dendritic cells generated in the presence of resolvin El
induce apoptosis of activated CD4+ T cells. J Immunol, 2008,
181(7): 4534-4544

[30] Mukherjee P K, Marcheselli V L, Barreiro S, et al. Neurotrophins
enhance retinal pigment epithelial cell survival through
neuroprotectin D1 signaling. Proc Natl Acad Sci USA, 2007,
104(32): 13152-13157

[31] Bazan N G. Neuroprotectin D1-mediated anti-inflammatory and
survival signaling in stroke, retinal degenerations, and Alzheimer's
disease. J Lipid Res, 2009, 50(Suppl): S400-405

[32] Lukiw W J, Cui J G, Marcheselli V L, et al. A role for
docosahexaenoic acid-derived neuroprotectin D1 in neural cell
survival and Alzheimer disease. J Clin Invest, 2005, 115(10): 2774~
2783



2011; 38 (1) SRR, % n-3 BEIABR RSN RAE A BRA gt R « 27

Progress in Anti-inflammation Effect of n-3 Fatty Acid Metabolites®

ZHANG Jun-Jie", ZHOU Ke-Yuan?, CAI Chun"™
("The Analysis Center, Guangdong Medical College, Zhanjiang 524023, China;
2nstitute of Biochemistry and Molecular Biology, Guangdong Medical College, Zhanjiang 524023, China)

Abstract Inflammation is the normal host tissue response to infection and injury. However uncontrolled and
unresolved inflammation contributes to a range of acute and chronic human disease. Recent results have
demonstrated several new families of lipid mediators, derived from eicosapentacnoic acid (EPA) and
docosahexaenoic acid (DHA) of n-3 serial fatty acid, that including resolvins and protectins, to be both
anti-inflammation and proresolving. Biosynthesis, anti-inflammatory action and mechanism of these new
proresolving lipid mediators were described in order to complete the anti-inflammatory mechanism of n-3
polyunsaturated fatty acid and offer exciting new potential for therapeutic control.
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