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HEAEX/NR CD4* T ¥ E 405 iE 4 5 B2 0

ERLT, §O0, FHH, FOS (T NELRES-HRERRERE, IF M 510260; *hEEER B, 4t
RO MEEE, ERDAERERBELR, L3 100032)

[# =] HEY BFIREBAEX/NR CD4" T HMEE LAY, 5% % BALB/c BL(SPF, M, 9 ~10 ) MBS B
HEARRABE(0, 10, 20, 40 mmol/L) i HHE A BEFLFIRE R 30 min /5, 4HIRAITIEEE A ConA) | $t CD3 ik, $i CD3/4;
CD28 JUARIBARGIRTR ; 5B 6 b, 36 h /AR ARMIR AT FERE FL bk CD4-PerCP F1; CD69-FITC i CD71-FITC Bufs,
&, WAGRAR CD4* T 4} CD69. CD71 Kk, HR EEFM(>10 mmol/L) 7 B EMEH; CD3 PLET|REH CD4* T
WELAHE CD6O 223k (P <0.01),, HAHEUEFABRBMKMET . HAAB(>20 mmol/L) 7T BE M ConA . 1 CD3/CD28 i
314 CD4* T JRELIM CD69 F3A (P <0.05) , KMAEAEMNBERLR, HBAR(=10 mmol/L) 7] BF | ConA 5|
AR CD4 " T HELHH CD71 Rk (P <0.05) , HMBERENBKBELE . HESBE( =20 mmol/L ) AT BEMH BT CD3 i
¥, #i CD3/47 CD28 Hufk3 |24 CD4* T HREL LB CDT1 34 (P <0.05) , MBI SRBKBLE, Eit aFEAMEAEN
/ML CD4* T MIEILEIER, HiBiE SR BKMEER .

[XEA] SR THESHM; CD4; 7k
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Effect of resveratrol on the activation of murine CD4* T lymphocytes

WANG Zhuolong'*, ZENG Xiaofeng”, LI Mengtao®, LUO Xiaofang?
! Department of Rheumatology, Second Affiliated Hospital, Guangzhou Medical College, Guangzhou 510260 ; *Department of Rheumatolo-
gy, Peking Union Hospital, Chinese Academy of Medical Sciences, Peking Union Medical College, Beijing 100032, China

[Abstract] Objective To study the effect of resveratrol on murine CD4* T lymphocyte activation. Methods Splenic
mononuclear cells (SMCs) from specific pathogen free (SPF) BALB/c mice (female, aged 9-10 weeks) were cultured with
resveratrol (0, 10, 20, and 40 mmol/L) for 30 min in vitro, and then were activated with ConA, anti-CD3 or anti-CD3/anti-
CD28. At6 h (for CD69) and 36 h (for CD71), cells were harvested for being stalned with anti-CD4-PerCP and anti-CD69-
FITC, or anti-CD4-PerCP and anti-CD71-FITC, and the expressions of CD69 and CD71 were detected respectively using flow
. Cytometry. Results Resveratrol ( =10 mmol/L) significantly decreased CD69 levels on CD4* T lymphocytes activated with
anti-CD3 in a dose-dependent manner ( P<0.01). In addition, resveratrol (=20 mmol/L) decreased CD69 levels on CD4 *
T lymphocytes activated with ConA, and anti-CD3/anti-CD28 in a dose-dependent manner ( P<0.05). When concentrations
=10 mmol/L, resveratrol depressed CD71 expression on ConA stimulated CD4* T lymphocytes (P <0.05), and resveratrol
(=20 mmol/L) decreased CD71 levels on anti-CD3 and anti-CD3/anti-CD28 stimulated CD4* T lymphocytes ( P<0.05), all
in a dose-dependent manner. Conclusion Resveratrol inhibits the activation of murine cD4* T lymphocytes in a dose-
dependent manner.

[Key words] resveratrol; T lymphocyte; CD4; activation

HIEBE (resveratrol, Res) {453, 5, 4-= FEHHREX Y, T 20 F A T Y B B 4 B
RS, TEAETEYWAART, BEALME CD4'T ARSEEALEREEA RS E 5%
RPERMZAANER. FRRACEARL. HERRFNEENH, GRABALTNEHR
TR, MR SRR DR SRR RGN T KIS, MR, (B %X TR CD4* T
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AR FAIRE A CD69 R B 40 B iE (kB 3 0k
HIRREST. #IEREN T MR E% CD6o",
CD71 ZRFIAXS 4 F R E (M, )95 000 fo3E8e % 1
3244 (transferrin receptor 1) , K44 B A K R i B s
TR, REERESYHEBNEN E, SEELY
WELHH ., BARBSE, 2 T MW B 40 b B b
B2, BILRBW T A ER CDT1, ApF
FOELES L RBFIT RS BEXE /N CD4* T 43
CD69. CD71 Rk LA T#REXT CD4* T 40 fu 35 1k i
-2

1 #HEIAE

L1 #% SPF Z##: BALB/c B, 9 ~ 10 A#, HFEf
19.6~20.7 g, WAL REBAELRAMBERERAA.
HEA R, JJE&EH A(concanavalin, ConA) 2% Sigma 4\ &) =
Ao PerCP FRICHI K BBT/INGL CD4 $Lik, FITC #7122 BLET
/N, CD69 $idk . FITC FRTHI K BT/ CDT1 Hidk, gy
NA/LE £ Ryi/b B CD3e Hidk, si{ki NA/LE & B4/ 5l
CD28 $i{4% BD Pharmingen 4 7] 7=,

1.2 FiE

1.2.1 3 A% 4 B (splenic mononuclear cell, SMC) 4 % Fa
H& BB RATEN R, 4T B4 B A B 5 S B B
SIRWEZ 300 HFER, SWEMKSERSE HEMEE
H. B ERERCREMRE S, HEAREHERER
F RPMIL640 SESIESRM A, MBI BER (1 x10"/mL) ,
5 SMC BH (1 x 107/mL) BHITF 48 LR EHRER Y
1 mL) AHMEIEESREE 5 41: SMC 34 R (R INFELHAFT Res) .
TEACHIRT R4 (A0S LI, 10 Res) ., Res10 41 (f03E4LAI,
i1 10 mmol/L Res) | Res20 £ (H0iE 4L , 120 mmol/L Res) .
Res40 4 (H3E 450, 10 40 mmol/L Res) , 40 B335 4L 40 B3R
ConA(RWBE2.5 pg/mL) RIB. #h1LE NA/LE & B/ B
CD3e $if4(1 pg/mL) KU, £i4kE NA/LE 6 BH/MR CD3e
(1 pg/mL) FILEILRG NA/LE €& B30/ B, CD28 (1 pg/
mL) RERIH. FHALMER Res F 37°C, 50 mL/L CO, 1
FRARE 30 min 5, FEINFELHIF 37°C,, 50 mL/L CO, #55
FFEH . L3R 6 h SUECRAMRT CD4 " T 41 CD6Y =
; JEEIR 36 h FUCRAIHRN CD4* T 41 CD71 (3%,
1.2.2 CD69 Rik#h#® SMC B (1 x10"/mL)100 uL
A FITC 4792 -2 Bt/ NG CD69 Hifhfl PerCP FRiTHIK B,
Pi/hR CD4 Fidk, FRBIEAERT 30 min, PBS Yedk/SEEM
3. BD FACSAria S0 AHAAAR M . 35 B84 F0 2 FAS X IR
1.2.3 CD71 R ehaa  SMC B (1 x10"/mL)100 pL o
A FITC #/iE 49K B/ B CDT1 HifkF PerCP AR K B
/R, CD4 Hidk, ZiRBLYE 30 min, PBS YEX/EEE M
Mo BD FACSAria MMM . 1% BIbEE T8 RS IR,
1.2.4 %t #44 HEBERLT+s FR, R SPSS17.0
RUFLHE, AREERE BRI, P<0.05 WEREGEH2
"X

4I5S 53 F 5 4 %% 75 (Chin J Cell Mol Immunol)2013, 29(7)

2 &R
2.1 CD4'T ZHRHEIT SMC i Gatel BSEHE
HHI(E 1A), M Gate2 S CD4' T 40fu (M 1B),

Alo024

768

256 Gate 2
i v =3

0 :
00 256 512 768 1024 10 100 100 100 10*
FSC-A PerCP-CD4

B1 CD4*T 4]

2.2 RA¥AERT CD4' T 4188 CD69 F kB RN
LA ConA 3E4L7], JLEE Res %f CD4 * T 401 CD69 3
BRI (B 2 AE 3A), SMC £ ConA WS
CD4" T 41} CD4* CD69 * T 4HpR LA B BT, A
BEHER[(3.72£1.18)% vs (82.24 £5.46)% ,
t=38.27, P<0.01], SMC £ 10, 20. 40 mmol/L
Res T-Hi/5 F Al ConA Ft3E3%, CD4* T 4ifrh CD4*
CD69 " T 40 B Lk 4] 4> B 2 (75. 33 £ 11. 51)% .
(71.52£6.49)% ., (62.51 +10.93)% , Res( =20
mmol/L ) AT B E ] ConA F[#2f CD4* T ¥ E 41
CD69 F3L(P <0.05), HEAFERBEKBLE,
LAZEAL R NA/LE £ BH/N R CD3e $HiikH1% 4k
7, YAZE Res Xf CD4* T 41} CD69 ik By (&
3B), &I SMC £4i/MN§. CD3e HiiE MBS CD4* T
ZHH3F CD4° CD69 " T I el B BTG, & Bt
ER[(4.98£3.16)% vs (66.92+7.97)%, 1 =
14.53, P <0.01], SMC £ 10, 20. 40 mmol/L Res
THE BT CD3e FIAILIESE, CD4* T Hha
CD4"CD69 " T 48 Ho 4] 43 B 4 (51.74 + 6. 53) %
(46.11 +8.12)% . (33.07 £7.37)% ., Res( =10
mmol/L ) A BEMHIHT CD3e Fifk3|#2H CD4* T HE
4ilffa CD69 FK(P <0.01), 3 HAFFERSIRMIER .
LAZE{L ) NA/LE & BHt/N R CD3e $iARBEA 4t
161 NA/LE 6 RH0/0 R CD28 Hifk Mgk, W
Res Xf CD4 " T 4y CD69 Fk BB (& 3C), SMC
Z91/NR. CD3e HLIRRMHI /N BUCD28 HikBE A F 3K
JG, CD4*T ZHffas CD4* CD69* T 4 iy L 4l B B 38
H, FREMEEF[(3.68 £0.71)% vs (82.37 +
5.14)%, t=34.49, P <0.01)], SMC £ 10, 20, 40
mmol/L Res FHi/5 FAIHL CD3 H14k/CD28 i fhft i
3%, CD4"T #fi= CD4* CD69 * T £ fa e 41 43 81 %
(72.93+13.11)% ., (69.16 +14.87)% . (61.80

- 12.88) % . Res( =20 mmol/L ) i] B2 M4$t CD3 $;
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(P<0.05), #EAFERMKHXR.

AA B C D E
10 X | " 4
0.00% 2.18%| ' podios 728%] '° D.00p% 5922% | 17 Joode 53.41% 10 D.00% 42.46%
o) 3
o |10 3 3 3 \J
] 10 10 10 10 '
Q ; . $
a| e 2 & 2 2 3 10° !
e 10 ‘ 10 g 100 : %
= g - g || :
10! % 10! e 10' K5 10' é 10' ﬁ
0.00% S 97.82% oou%i 27.12% .00V % 40.78% 10.00% 46.59 D.00P4+ 57.59%
10° 100 100 10° 10* 10° 100 100 10° 10* 10 10 100 100 10 10° 100 100 100 10* 10 100 10° 10 10“
PerCP-CD4
A; SMC x84 ; B: ConA R #0; C: Resl0O 4d; D: Res20 #42; E: Resd0 4.
B2 Res X CD4* T 41 CD69 Fk B (ConA JRIMIH)
A B c
100 80 100
a
= Gk R . S22 . —_ - b
£ — % : S ¢ g sor
2 2 b 2
_E 00 - § = 60
& & Yor b 5
o
a 40 a 2wt
v © O
3 3 3
a 20+
o Ff 3] 8 ot
o L= 0 1 | Ry —
ConA = o2 % i3 * HCD3 — + + + 22 HiCD3 — + + o+ +
Res — - 10 20 40mmoll Res — - 10 20 40 mmoliL ficp2 — + +
Res — — 10 20 40 mmalL

*P<0.05, P <0.01 vs 34 M ( + )Res( - ) 44.
B3 Res X} CD4*'T 4 CD6Y FAE W (n=6)

2.3 BA¥EAEX CD4'T 445 CDT1 RiXHIFME

Ll ConA Hi54k3, WZE Res X CD4* T 415 CD71
FikWE I (E 4, B 5A), SMC £ ConA H¥ )5
CD4"T 4 CD71 XK KFHBAR[(74. 67 =
11.14)% vs (3.63 £2.16)% , t=17.35, P<0.01],

SRR R4 A, RRIVEEERY) Res 2384 CD4*
T4HHi 4 CD4" CD71" T 41 B bk 51 5 8 B I (
3A), HEFEE( =10 mmol/L ) 7] B ConA 5]
L CD4* T WRE4HHE CD71 383k, I BT REUK
xR,

A B c D E
A 10t
107 b .oode 0.98% | 10* To.00 59.09% | 10* [.0o0% 50.32% | 10* To.00 4123%] 10* [0.00%% 25.73)
= 10° 10° 10° 10°
a
Q1 e 10 2 10
B 10° 10%
=1 10 10' 10! 10' i 10!
b.00fet 99.02% 0.00ps 40.91% 0.00ps 49.68% 0.00fh" 58.77% 0.008 74.27%
10° 100 10° 10° 10°  10° 10" 10 10° 10°  10° 10 10° 10° 10* 10° 10' 10° 10 10* 10° 10 10° 10° 10°
»
PerCP-CD4

A SMC sfR48; B: ConA »4L; C: ReslO #45; D; Res20 41 ; E: Resd0 41,

4 Res X} CD4" T 4j% CD71 FXMIB M ( ConA HFIFHA)

AL NAZLE £ RGL/N R, CD3e Hifk AL
7, WEE Res Xf CD4" T 4} CD71 FK KB (&
5B) , SMC &4 CD3e HiAAHIBUS CD4 * T 41} CD71
FkKTH B[ (48.06 £20.75)% vs (5.77 +
3.34)%, t=5.70, P<0.01], Res &£ FIE L%
FRALECEY, Hoh 3P B ( =20 mmol/L) AT B 1

i CD3 k51249 CD4* T W E LM CD71 %3k, &
HEH ¥ B (R.<0.05) , 3 HAAERBKBER.
RISk NA/LE 4 BB/ B CD3e HiikBE A4k
b NA/LE £ BHi/ Bl CD28 itk o is b, Mg
Res Xf CD4 * T 4 jifg CD71 F3XH2 (B 5C) , SMC

- &4 CD3e GG CD28 FiAEABRARIWG, CD4' T
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4ifd CD71 FikKFBHBFR[ (61.43 £14.42) % vs
(2.26 £1.73)%, t =10.64, P <0.01] , Res &41Fn

WEALTAIR R, FH Res( =20 mmol/L) 7 B3

=

A

E3
=

A5 5 F R Z ¥ 2 7 (Chin J Cell Mol Immunol )2013, 29(7)

Wil PT CD3e HLIAFIH CD28 HFLAABE A MM K
CD4" T HE4IHE CD71 T3k, REGIHERN(P <
0.01), FHEFERBIKHIXR,

c

100 ~
80
b
3 80| S ( b
S\., b e 60
= ]
£ o 2
— 40
] 40 a E
(3) 4 =
Pt T S
8 2} g % o
T
- = -
0 0 0
ConA — + o+ + + #cpy — + + #iepy — + + +
Res — = 10 20  40mmolL Res  — - 10 20  40mmaliL $icD28 — £

*P<0.05, PP <0.01 us %46 H ( + ) Res( - )42,

B 5 ResXf CD4" T 4iffd CD71 FXHEW(n=6)

3 it

CD4 ' T EHIRAEREA MBS H 555
HERERTEEERRY . £ CD4* THEH MK
RERYT, BARREEL=LASRERES
HOTRBNEERRIHS . AR CD4' T
WEABIBFIEX R, WA HFE A REXT CD4* T
- HREALE

T 4TS LA T 32 & TCR 55 4% ik
SAMRFEREME LW RRN¥S TS5 T HkRE
ERAR 2R A EAE RS . T W 4 2
E{EBhTF CD3, CD4/CD8 F1 CD28 %6}%9{1@51}7}*
BN S S EHMAR, HRRETE
, BABIBA, BAAEXRERD,

CD25 B E MR HE iR . B WA
Wl CD25 B3k, MM T MELMEHLS, H%
FEREXT CD4* T 4B CD69., CD71 3k MR IR AR
o BT AR I 40 R 48 IE AL R 7R CD69 g
BELIRE CD71, SRR I GBI ME gt
CD3. #i CD3/CD28. ConA RI¥S|ER CD4'T 4158
CD69 #1 CD71 gk, RMHEFERARIKBXER.
LW LER R MFEREXT CD4 * T FHAIELEA
MR, 4R 530MBE LSRR ,

EIRE S B ) CD4* T 40 O & 4k B WL 3% R
®, THRFELHESEERBEERFEFAPL,
NF-«B %2 5, B BA Sinl #9454z
I, sirtl BAKH NAD 3 2. Bhik B, 72 T4
BREEF, EURAESRRERRER %
ZBLR R, 1KY aELE A, NF-«B, FOX0

K&, AP-1, P53, PPAR-y. P 410 NO 4 B§,

Res —  — 40 20  40mmolL

PARPI, STAT3, 1B H £ % % B SUV39HI
411 AP-1 |y c-Jun 1 c-fos 41 R, Sirtl T 44k
c-lunR A % Z BEAb B 3 AP-1 TR,
NF-«B & H pS0 1 p65 B/~ LA T B B4 Rl YR =%
W Rk, Sirtl A NF-«B ) p65 T2 K310 27,
B4 7 B o AH o6 1t R 4 110, W R R
CD4 " T 4 HUIE 4L AT BB S 3D Sintl XA X, FE
FHEM 1k AP-1, NF-kB R 4 % Z. BE4L R N 5 3%
AP-1, NF-kB {EHETRE, BARINMWH CD4* T 4
BEAER, XARFTEUERNELRPIIE,

BZ, AHRERBARAEABEFNH D
B CD4* T 4HIE AL AR RS, JC30 4k T 28 5] B 40K
X&Ro
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3 iTig

—& R (NO) Al TNF-o R40 52 6145 B 4538
KRTETF, A 40 8 5 BE RN 48 5 2 T BAE
SR RERIER R, BAY RN TSR
NO #1 TNF-a & RARER . B NO BRHEE =4
WEYS AT MR FX AREAESER, o
B TNF-o« SIMERERGAES L CHREFY
AR, FETE 6B E 40 e PHEEHN -HLEEE
(iNOS) B& AR NO FyBREBE, INOS RS 4b & B B9
# NO W4 R, TNF-o B 1iF iNOS ik, {23t
NO MR . B I FR %03 & NO H1 TNF-o FR A= B,
A BB RNAIT RAERY, R¥ NO & ReR M TNF-o
R R I TS AINA T 45 £E AOBE 5

MEREMAREMIER, ARG OMIE
PRSI H 1 %6 % R 4 FE B RE . ABTFE 4 NO
1 TNF-o £E A8 SORBF I RE R 1L & Wit S E i
AFHH. SREFEFTRHER, HEE. MK
F N sativanone X LPS 3551 RAW264. 7 4HHE NO &
BAEMEER, FELEABRRKBXR. &R
BERETHHER, RHEESHAER™Y, B
KRR RERERER., 2HREHR
sativanonedji # 1% ¥ #¢ £, sativanone #1141 4 £¥ B F
TNF-o {95335, BE# sativanone ¥ BE B3 41, TNF-o
MAWERY>, BEEHBRABEKB LR, B0
sativanonei@ i3 3l ] TNF-o B4}, W4 iNOS {3
B, Wb NO AR, BEFRNFHESE, HEE,
1B AN sativanone & 3 MMl NO 7k - % # 41 4 4
Fo Sativanone B i K4 F TNF-o 4 R AT

M5 5 FRPF A 27 (Chin T Cell Mol Immunol )2013, 29(7)
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