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Abstract; Objective From the perspective of biophysics and immunology, the effects of docosahexaenoic acid
(DHA) and eicosapentaenoic acid ( EPA) on biophysical characteristics, cytoskeleton and migration ability of
mouse derived dendritic cells (DCs) were analyzed, so as to explore the effect of w-3 polyunsaturated fatty acids
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(w-3 PUFAs) on immune function of DCs and its potential mechanism. Methods The bone marrow-derived
monocytes from C57BL/6J mice were isolated and induced to differentiate into immature dendritic cells (imDCs)
by 20 ng/mL recombinant murine granulocyte-macrophage colony-stimulating factor (rmGM-CSF) and 10 ng/mL
recombinant mouse interleukin-4 ( rmlL-4) , After 6 days, 100 ng/mL lipopolysaccharide was added to induce
mature dendritic cells (mDCs). Further the morphological observation and positive rate of CD11c in imDCs and
mDCs were analyzed, Then at different concentrations of EPA and DHA (0-60 ymol/L), the cell viability and
apoptosis of DCs were detected by cell counting kit-8 ( CCK-8) kit and flow cytometry. After the optimal
concentration of EPA and DHA were determined, the changes of the membrane fluidity, electrophoretic mobility
(EPM) and osmotic fragility of DCs were separately detected by the fluorescence polarization, cell
electrophoresis and concentration gradient. The expression of filamentous actin ( F-actin) was detected by the
immunofluorescence. Finally, the migration ability of DCs was detected by the Transwell system. Results The
positive rate of CD11c in DCs was about 80% . The viability of DCs decreased in a dose-dependent manner under
the action of EPA and DHA of different concentrations, which didn’ t induce the apoptosis of DCs. Under the
action of 50 ymol/L EPA and DHA, the osmotic fragility and EPM of DCs significantly decreased, and the
membrane fluidity significantly increased. The expression of F-actin in DCs obviously increased, and the migration
rate of cells obviously decreased. Conclusions «-3 PUFAs may affect the cytoskeleton structure and biophysical
characteristics of DCs, inhibit the migration, and then affect its immune function.

Key words: w-3 polyunsaturated fatty acids (w-3 PUFAs) ; dendritic cells; biophysical properties; cell migration;

cytoskeleton

-3 Z A FE W R ( ©-3 polyunsaturated fatty
acids, -3 PUFAs) fE N AMALFTRENI R Z —, F %
VT T e S T A Hoh b R TR TR
( eicosapentaenoic acid, EPA) ., . Bk /N M IR
( docosahexaenoic acid, DHA) 2 H ¥ Fp i 4 1B X
-3 PUFAs BATHCE A Ar B DI BE HE KA1 I [1)
Rl DR SO S5 DI RE , TEBI IR B BV fo 92 9500 il
P AR+ SO 5 T R A HEAR . BT
R Z A ) D e B SR S, 2o AL
PR BB, - 43 78 S 3 410 o 390 A HL 2
Wt & M, -3 PUFAs A 30 i B T 40 i@
(t-lymphocytes, T cells) 3458 , s HAF# e 71 M
B ¥ 2R3k FEORTE T 40 A0 T 40
iR T R, g A A R R A TR, 0-3
PUFAs n] 4 & 51 50 5 40 i I I, 8072 g i 1R 1 2
B, DTS e L B 95 D) e 9 4, WA 0k 8 ) Fn it
JFAR e HEHT 0-3 PUFAs X008 40 i AY
BARAE LA TERE

DCs J& H i & F DI B fc R R iy & HAHT I 5 52 4
fifd (antigen presenting cells, APC) , WH & & RAEK
F 0L 53 N AR B 28 0K 41 i (immature dendritic
cells, imDCs) F1 il A 5 IR 41} ( mature dendritic

cells, mDCs ), DCs 3 [l A 1R 2 # Btk ) 28 12,
imDCs Y58 BB B, 11 mDCs By 521 H 2% 5 .
SME AR Y imDCs Rl 2R TS , 1B 8o 16
mDCs FF R LTS, 5 mUhh T 40 i AH B AR
FVUR Shfee v, et fe v, Ll oo+ F
B 2 AR KB 3E N, DCs i Jide 55 ) ST fg
Fis s IR B, DCs 1998 i Mt | i vk T A8 R
(electrophoretic mobility, EPM ) A 5 i 214 55 A= 4
WA R UIE S R S BE DI RE A R
PR BL, -3 PUFAs A]FEARA AT IR DCs 41 i
PR AR B 7 A 3k T T AR M A, R
B RE R . RE/MR -3 PUFA J5, H
B T 200 484 5 2 3 A S 7

20 vy 2 R A 0 S Bl A D RE R R
TERNY A A —Fh i S S A i A &R, &
TSR 22 WO A a) 22 5 oz i WLSh 2 A
ZH A, OFREF 4R UL 3h 25 3 ( filamentous actin,
F-actin) , 4 F-actin B I}, GE7E 2 R UL 3l & H &5
A5 H (actin binding protein, ABP) £ 5 | fr&i it
FrE AN 22 4%, LA e AN Ta] 3 Ae i Be | 40 i J& 341
AR Lz 3l R 2 K B ER B v i 2 RE AR Y A
g W & B, 24 DCs 5 T 4 4% fk B, F-actin



ERIR, & w-3 Z AL RHEE X SR 20 B 4 M1 4 38 22 ROE R BE ST RIS M
WANG Huanhuan, et al. Effects of w-3 Polyunsaturated Fatty Acids on Biophysical Properties and Migration of Dendritic Cells 435

RA AL ST A1 ML 16 32 B 52 0 5 252 i)
PR A0

ST I A P T L) R B DDA G
7T 200 12 9 2 A0 Y Bl 1) BTl AR ST A= 0
PRz S x5 XA B, VAR R imDCs )2 mDCs
HFFEXTR , SHT -3 PUFAs /T DCs ZE 443
REPE AU SR F-actin MOERSRE T M AEfL, BFSY
50K N -3 PUFAs X} DCs %% T RE 1 52 i AL 1]
SEAEHIE STRE L o 4 R A U rh A 5 0 i ) 8
MEE IR AT RE

1 RS

1.1 SEIG#FR R R AL SR

L1.1 %¥zh4h  SPF K 6~10 J& C5TBL/6] /ML
W [ S ERF R S S 3 O (SR E) |, 1R 37

S BER RS AR S B TR R 2

L1.2 E&XA JRZHE L0401 5% . CCK-8
B & B AL 5 R 3K F R A PR R ; RPIM1640
K FRFEM A 2 [ Gibico 23 Al ; rmGM-CSF | rmlL-4 I
H 3% [ Biolegend 24 H] ; a4 LG H 3% [F] SERANA
23w s TMA-DPH 35050 & 0 a3 L FERHE A R
/N ] ; Annexin V-FITC {7 & H M R
AR A A B P bR IC R E FRIR I B 36
Thermo-Fisher Scientific 2\ ] ; EPA  DHA 4 H |1
Pt A YRR PR AW

L1.3 =2ME  HAHH0 A EE BD A,
Cytation 5 ZH il A% 2 Dh RE A & G2 FI 2 ¥ Bio
Tek 7~ w5 #0O% H6 R £5 W A8 I H H A Olympus

NS

1.2 /MREEREEZMEESE

PEHL 8~ 10 J&] C57BL/6] /N, AbFE 5 TC 1R A%
Iy B s KR, 75% A X PBS BRI AT &
REVRS), 70 pum 200 AR 07 o0 308 F ol FH 20 40 M 24 M v =
TR S5 T 15% M5 1Y 1640 K7 FL 2801 2467
PBS Y RIARAS B BEAH M
1.3 DCs HJiFSIKE

PL2x10° A~/mL 4 i 8B T 1640 5557236 (&
15% IMLTF 1% 5 55 2= -5 R A 0. 1% B-Hikk L BE) ,
{#i [ 20 ng/mL rmGM-CSF #1 10 ng/mL rmlL-4 %
F,T5% CO, 37 CHFFEHEF, I H B0, 256 d
WA= TF A A R4S imDCs 5 imDCs HH 100 ng/mLAR

EWEIRSERE SR 24 h B35 mDCs,
1.4 DCs%&%E

fd 7 Cytation 5 T 200x /%45 T W% DCs B4,
JE B AIEECA 1x10° 4>/mL, PBS YEI)E 4% £2F
R [ 52, 1% 4R 13 1 #& H (bovine serum
albumin, BSA) }2 0.2 mg/mlL CD11c-APC 2 eHRIC
BB SIS 45005 PBS YEIF Fi g, w4
AKEI I FlowJo #4443 #T
1.5 EPA .DHA %I DCs

PHEEANIET A 1x10° 4~/mL, % E 0~60 pmol/L
e BE RS EE AL FE DCs, F5% CO, 37 CHi 3R 55 24
48 h; Hovb EPA 4L BEZH I DHA 40 B4 (EPA K%
DHA ¥ fii 1] 50% ZBERCH] ) S S5 20, 50% £ FEdH
XA, RN AR B S e AR A BRI AT A
FAbBE
1.6 #paiE RN

P AR 1x10° 4>/ mL, 96 FLAR H A 40
IR, CCK-8 1 M Bl A R OD s, . 1B o Al LA
TR AR T A

A = Ao
AipIE Ay = 2 TR 100%
Aiﬂﬁffﬁ A

1.7 AT RN

IR A0 %Kk 2% 108/ mL, #i¥e PBS VRS
H 1xbinding buffer B, {8 H AnnexinV-FITC %)t
Pk =B R EALRTEMIN 3, 8- & KE-5-[ 3-
( OHFREEL) WAL ] -6-28 FEMERE — it (PI) L)
K 1xbinding buffer, 3 =41 ALK 5 FlowJo %X
5T
1.8 SYEEHER
1.8.1 F&EME  FHAFBEIENS SR
FH A ECR 1x10°40/mL, 96 FLAR A FL 2 Ff
AN[FB 5 W AL FE A0 B 30 min, Ji5 i it CCK-8 ¥ K
B FRACAST I OD 4, (8 o AR A ML E 53 LEARYE T
A5

LA % = jwﬁ x 100%

popiEE]
1.8.2 EPM JAHE4IMI%CH 1x10° 4~/mL, PBS ¥
VT 109 FEME A T B, 1 200 B2 VR0 28 2 400 e e
TR/NEE N T 3 40 R B | s () R 2 H
JE, EPM B9IHEAXT .



EREYMHE $£37% F3H 2022%F6 A8

436 Journal of Medical Biomechanics, Vol. 37 No.3, Jun. 2022
S S HE (R FA Factin &1,
tv 1.10 EBEE RN

K. S rUKEE RS, ¢ S FLUKEF ], Vv R 4
AT UL EPM 55 200 R R 1 67 A ey 5 A IE L

1.8.3 BA#HE JHRRAMEECH 2x10° 4~/mL,
PBS Ve e B R E A, JF H 20 pmol/L 1,6-—K
F1,3,5-C =M (DPH) HOLIFF |, 2555 PBS Uk
YAt T L, DG TSRS A [E] A B S T 192
TIRME(P) . FOEHIF NS ER BT kK
4355 nm K HFK A 430 nm, Je4E 0 E N 10 nm,
WORHLE R 400 V, BHEIEHH 10 s, 28GR 1A
AR .

Ivv - GIVH IHv
P:IVV +GIVH [G=1HHJ

A UL P55 4 B R U 3 T Bl R L
1.9 #iAEZR F-actin &

P AR 2x10° 1/ mL, 4% 225 P[] 2
PBS ¥£ 4 )5 0. 1% Tritonx-100 3%, i K 1%
BSA H0A ; #GH P FHARIC A IR T 4 C
JEIEE 2 h,J5 PBS PRI 47, 6- R EE-2- R
W5 — Fh W2k ( DAPL) W K BT o PR K5 s ik A7
A, BOGILRE DG 488 nm A AR,
Image J BRI 0T R G000t B PO B ik Horp

[Pca [O] afft (Bitk)  APCAs
187 |O] imDCs CFtE) 80.3
L d

<Y

100 pm L/‘/
S — 0
10° 102 104 100
APC-A
(a) BRI FAR YN KL

E1 FAERHIKEST DCs BAFR CD11c FRERRIX

VB A BB 5 x 10° A~/mL, i H 8 um
Transwell RGE, T EAIRRE R, L =M1
B, T5%CO, 37 CHIFAAIRLERE SR 24 h 5 e
FREYM, CCK-8 & KR 0D, . 18 , iF
o oR MRE T

A
AR R = % 100%

Ay + Agy
1.11 SHit=ZE4aHh
K SAS #1 4 GraphPad Prism 8. 0 # {447
Bt B/, im0 Eme 3, A
[BSRH ¢ K256, P<0. 05 22 57 B it 2- W & v,
P<0.01 h2 5 HA R EE,

2 #R

2.1 ARERBRET,DCs FEF R CD11c FHME
i1 Cytation 5 W% imDCs [ mDCs 4HffIIE 2
DCs HJEFEVORA K, Hrd imDCs 1A A B %
&, 1 mDCs REA AN KERKYEE, @
1 A0 I A I imDCs & mDCs H CD11e 193
ik, H CD11e FHMRI R 80% Ai47 (WA 1) .

Froa D] M (BHE  apoe
190 0] mDCs (FItE) 810

10° 10? 10* 10°
APC-A

(b) FRP TR AL

Fig.1 Morphology and positive rate of CD11c in DCs with different maturity (a) imDCs, (b) mDCs

2.2 -3 PUFAs X} DCs fApai& B9 # N

ik CCK-8 i e Wl A X, 43 5l K il EPA FI
DHA fEHI'F DCs 4 1% J3 1724k, EPA Fl DHA
(MR 0~60 pmol/L) 1EH T, 5 %+ 8 41 A
I, 7E 0~20 pmol/L ¥ T EPA A1 DHA Jf A%
Wi DCs 4 ffd 1% J1, 1 76 40 ~ 60 pmol/L ¥k & F

EPA Fl DHA 5 51 5 A1 M [ Ik DCs 241 1% )
(WL 2),
2.3 -3 PUFAs Xf DCs JAT-HI8 01

Wi AnnexinV-FITC/PT 8 T2 51 & K6 0 A2 7
AN, /BRI EPA A1 DHA /EH T DCs 11
TGO, FHodr, R A9 4 43 51 8 AnnexinV-FITC



ERK,E.0-3 ZRAFBERHEX PSR MR E IR F R R TR N R0

WANG Huanhuan, et al. Effects of w-3 Polyunsaturated Fatty Acids on Biophysical Properties and Migration of Dendritic Cells 437
100 100 100 100
£ 95 L 95 S 95 S 95
R R R R
% 90 Eé 90 i 90 HE 90
b3 = 2
¥ s & s ' § g § s
80
0 20 40 50 60  0T0 20 40 30 60 8020 40 350 60 80 —3"20 40 350 60
EPAYREE/(umol-L ') DHAMRE/(umol L) EPAYREE/(umol-L ') DHA MRS /(umol L)
(a) R R AH SR G0 (b) ERARS R0

Bl 2 A[ERE EPA #1 DHA 1T DCs fHAEiE W4
Fig.2 Cell viability of DCs under the action of EPA and DHA at different concentrations (a) imDCs, (b) mDCs

0 SR A L, "P<0. 05, **P<0.01,ns: LR EMEER,

WA P1IEIE , Q1 SASRFEAIMIRE , Q2 A1 Q3 RiHT: 9 0~60 pmol/L)YER T ,imDCs Fll mDCs ¥k % /&
NMIRE, Q4 NI ANMIAE, 78 EPA Fl DHA (VY T (WA 3)

2.4 -3 PUFAs Xt DCs 4= 4 B8 43 14 #9221
HATREB S R R B 10% FEFRAL R TMA-  41) Kol BEALAR HL, 278 5 K 175,55 mOsm/kg i,

0 pmol/L 20 pmol/L 40 pmol/L 50 pumol/L 60 pmol/L

o o
) ——vg :

EPA =5

DHA :*

() AR TR

20 umol/L 40 umol/L 50 umol/L 60 umol/L

EPA .

PERFEPER PR P P P P P M P P A P P P P P N

(b) BB SR
B3 AERE EPA 71 DHA {EA T DCs AT IR ELE
Fig.3 Comparison of apoptosis for DCs under the action of EPA and DHA at different

concentrations (a) imDCs, (b) mDCs
Q1 AL 5 RBE (AnnexinV™/P1*) 4HARLHF, Q2 62 & WE W I T~ ( AnnexinV*/PL* ) 41 I H¥E, Q3 B 5 B
T (AnnexinV* /P17 4HIIHE, Q4 15515 (AnnexinV™/PI™) 4H I

450 pmol/L) YEHIR, 518 1% H:295 mOsm/kg (5512

DPH i &r, 20 K EPA A1 DHA /EJHF DCs 8% imDCs X mDCs FB @& et B8/, [ iF EPM B
etk EPM KR sh itk r 284k, EPA 1 DHA (¥R SRR, 1 R S B R (WL 4)



ER4EMOE $£37% $£3H 2022%F6A

438 Journal of Medical Biomechanics, Vol. 37 No.3, Jun. 2022
—_ 0.4
04 * N
1001 ns ng N
° s ns oS, = X
= 95 # iy PR ns =@ DHA 03 03
_ g!{r e ki, WREPA %
mDEs g 90 B o2 £ 02
B %
Z s 2
0.1 0.1
so
295 235 175 55 0 0 0
B& E/(mOsm-kg") st DHA  EPA
e ns
100 S — 08 . 05
§ 95 ns W, ns m DHA 06 * 04
; “# = EPA '
mDCs e 90 # ns, H ns 03
% “h Boa ~
. * 0.2
= 8 # .55
0.2
so 0.1
295 235 175 55 0
B#EE/(mOsm-kg") 0 FE DHA EPA 0 T T
(2) BBtk (b) EPM (c) JERF

E 4 50 pmol/LEPA 1 DHA {EF T DCs 4B 45 4% b 3

Fig.4 Comparison of biophysical properties for DCs under the action of EPA and DHA at concentration of 50 pmol/L
(a) Osmotic fragility, (b) EPM, (c¢) Fluidity

SR , "P<0. 05, **P<0. 01;5 295 mOsm/kg I H,#P<0. 05, ns: LR FMHER,

2.5 -3 PUFAs Xf DCs AR & 22 B 220 50 pmol/L) fE FH T, 5 Xt B4 40 #4H Lt , imDCs &

A O R AR BB I Image ] BHR 0 BT mDCs 1A AR B 5 3 K [A] B F-actin 3k W] 1
R4, 3 I EPA Al DHA /E 1 F DCs % F+1] s Horh EPA &b B 4 A T FR B R T
Ut B F ik, fE EPA Al DHA (¥ & ¥ K DHA b (WK S5) .

Xt EPA DHA
300 15000 sk
S
ok ns
E #
i? 200 glmm)
& 8 _
imDCs 2 5
& 100 u: 5000
i DHA EPA 0 i DHA  EPA
400 25000 *k
E . £ 20000 e
= 300 o
& X 15000
mDCs % 200 Pé
=2 3 10000
® 100 i
5000
50 um 50 pm 0 0
Sm——— a— %t#@ DHA EPA Xt DHA  EPA
(a) F 4L #(600) (b) MaTi AR (c) F-actin

5 50 pmol/L EPA %1 DHA {EF T DCs A& 245 th &
Fig.5 Comparison of Cytoskeleton structure for DCs under the action of EPA and DHA at concentration of 50 pmol/L
(a) Skeleton structure, (b) Body area, (c¢) F-actin

. GRHRAAR L, *P<0. 05, **P<0. 01 ,ns: o E 2SS,

2.6 -3 PUFAs X} DCs T8 TR 2 00 DHA (¥ FEY R 50 wmol/L)EHT , S5%F LI AH L
B3 Transwell 248 K CCK-8 ¥, 437l EPA imDCs iR & mDCs iR R 3% T [ H EPA 4b
1 DHA YEFIF DCs EBRE J1 9254k, 7F EPA I AT R RS WA T DHA (WK 6)



ERK,E.0-3 ZRAFBERHEX PSR MR E IR F R R TR N R0

WANG Huanhuan, et al. Effects of w-3 Polyunsaturated Fatty Acids on Biophysical Properties and Migration of Dendritic Cells 439
— — TR mDCs AE 4 W) BRI (H 5F %A 15
0 o FORAETET, A R LIRS 4 T
8 % = % Xt EPA Al DHA f9 &ML AR 7], 1A [ e B EPA
£ E A1 DHA EFF 400 S Rk As U A A 22 5
T8 T8 0L A ) B A R P T AR IR B I

80 0
%tH DHA EPA Xt DHA EPA

(a) R AR SR 40 KL (b) R S IR 41 L
6 50 pmol/LEPA #1 DHA {Ef T DCs T 8E HEL 5

Fig.6 Comparison of migration for DCs under the action
of EPA and DHA at concentration of 50 pmol/L
(a) imDCs, (b) mDCs

T 5 RLIMT L, "P<0. 05, **P<0.01,ns: TR EMEZEF

3 i

w-3 PUFAs 15 AT NG 0518 , 7T 5% 1 41 it
258 S H E AR M iR 15 Ak . BF9E & B, -3 PUFAs
AU 5 40 L o I T S A B TR 0 T,
WU A Mg IR Tk T DCs 2 H TR
DIRESGRINY APC, b T )5 3l 45 S 4k 35 G g2 Iy 2
BRI A W P B A ) i 2 R
HAREDIRE K A%, TIN5 42 F-actin 75 AL & Hiz
BIEERES . ARSI 7E 50 wmol/L w-3 PUFAs /E
AT, BIE imDCs & mDCs 094 Y9 B2~ 45 vk 40 it
R F-actin MITRRES1 ¥ % 4 W ARk

JEA2E T, DCs % I A HL TR R EAIE 2 AS AU DU A 25
FESSH (0 TC4F AR I . IRIE, /D BUE Bk
I8 DCs ALl BB WEE K CD11e [ #FRIE 5
FROEEATAL A %™ AL DCs KA
AHNZE R, mDCs 4R AL L imDCs 2 H K,
PG CD11c PHMERILE 80% 24 ), Lin 45
W R, /NRE BESR IR DCs 1Y CD11c PR ] 15
F| 70% ~85% A IALE R GAR LIS EE B —5L,

FRE ST, -3 PUFAs AJ RE 38 1 ok 728 40 i 11
AV R E, B AE S T, PR KM, 1E
250 pmol/L w-3 PUFAs YEF T, AN Wi i i A K
P = L AR 60 pmol/L -3 PUFAs
CIEFE W NECRZIE A S 1R o ] VA R A 7 S 0 )
WA ARG 2 B, fo R Bl ] A 0 peb 2 AL 0 B R T,
DRI A 2 JHL B 0 30 e 3l B 0 5 A W o B D
5070 ARSI FH] EPA 1 DHA 24 5 ik B A i
FEAK DCs 36 77, [A] B 2R Y Wy s 2 e v 55 4k (R
S HMT, Ha VYRR LB, 08 N KR

EPM RS sh 455 T, ©ATT5 40 M 45 44 Fn ) B2
PIAHOG . 538 Jfa M 2 4 20 I 0 A [R]85 BT Y
AE T, IE 4 M 7R 1838 R B s W h A B
PE EPM J& 48 16 2 H 3 T 40 i 1Y) iz 2h R R B4
i L T LA 2% B2 14 A1 1™ 5 240 B B 3 2 4
LIS B IR PS04 A T3 022 1) 286 3K 3 52 el 44
MTRE W& B, IR B AT BEAR S
JOK P Bz 40 B %95 358 B 1 EPM IS gL sh v, DA T
HIER R Ty Z B, AR AR R, 0-3
PUFAs fif DCs ¥ i P 91 0 B A%, EPM B &2 e,
T S 3l 1 B S 3 O, ) I 3 A% 8 ) 35 52 2
Hile AW R, AR K 7Bl & A
mDCs B i#EMetE K EPM FEAR, 1053 3l 1 31 K,
A3 mDCs B AE S Z B0 H1Y . mE W,
-3 PUFAs Al BB UAF DCs A= )9 BR2F 4 | 52
M H T RS HE ), B 25 M e DI RE A%

A AE F-actin TEAAMUE S A0 RE R A 20 i
B RN R AR, W9 & B, DCs 4
H1E 4 F-actin 1935 5 2 Fh ABP A, iX 235
AN A B AR 3R TR RO I s S B 2 i
DCs iE# 32 2P WLBh & P bk 4% ./ R 85 500%
A-WHFLEN PR WURE SC B 11 1 B 4 i 43 2R 45 i 4R
F 42 RS- E AR 23 RS &
A ,50 wmol/L w-3 PUFAs /EH T DCs Y F-actin 3
KU bR RN RS RE ) B TR, AR
B, AR 87 AT B B imDCs Y F-actin 235,
RASEILITRAESZHME ™, HILEH, 03
PUFAs 7] fgl 1 8 4% F-actin B4, ¥ H 1T %6k
J1, #EMEZm DCs () PETIRE

4 #ig

FREWE T w-3 PUFAs 7] GBI i 228 DCs Y
AR B A0 B SR A A SR R e T,
MTSEM DCs W SR BEDIRE, A SCHEFE S5 R ATRA
PR -3 PUFAs X} DCs 938 DI BB 14572 M HIL i $2 £t
T LRSS A



ER4EMOE $£37% $£3H 2022%F6A

440 Journal of Medical Biomechanics, Vol. 37 No.3, Jun. 2022
expression increases upon maturation in dendritic cells and
%%Efﬁk promotes their maturation and immune functions [ J]. Front
. _ Immunol, 2021, 11 587441.
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