CN 43-1262/R "W E S kaE L 247 2015 4257 23 556 2 127

[XEHS] 1007-3949(2015)23-02-0127-05 . SCIRRER -
IR SE R 1T 65 X Jurkar 416 b GERTE ] i S 1 58 M

THM, NER, I 7, /&, TExR, LS, Bixs, BEA
(aFERXFaFERSAFH, &4 M 510515)

[RER] BREEEO6S; T, LAERAE; wFEEKES; EEBRARE

[ E] BH KB F TR X B R—HAR LK G 65(HSP6S) # 3 E L6y Jurkat 2 i K 4 3%
B R ENR SR B B R R R K BT A TR S FAE, FiE Jukat MILE T 2% 8 A(ConA) &
148 h J& , 5 R Bl JE HSP65 #% F 24 h,CCK-8 A& 4m AL 34 75 4% /1, ELISA M| & L& o £ 52 B F F 4% y(IFN-
v) A= & g fa N~ 10(1L-10) A&, & W U] Jurkat 40 fE A2 B BF 5% 5 RT-PCR ¥ R B Bi AR X 4532 & & , &
& ATP &4 & 45351k A1 (ABCAL) # G1(ABCG1) B 7 [ B #Fi#E X 2R (SR-B 1) it BALKRIZ FA M it 7 A 24K
(PPARYy) JF X %4k a(LXRa) #9 & ik, &R 5 mg/L ConA 5 Jurkat %0 ML % 48 h J5 T % H 42 it 4w fEL 38 74
HSP65 2 7] ZAR BT ConA #5449 Jurkat 28 iEL3g 74 (P <0.001) , ¥A 0.5.1 mg/L HSP65 £ %] & 22 Jurkat 4w J&
J& ,Jurkat %m e B B th B Am IL-10 48 3 2R AR M T B IFN-y A8 M2 % 7 & (P <0.01) , #8 i, ABCAL
ABCG1.SR-B I \PPARy.LXRa #) mRNA & A K-F 2/ ZRHEEIK(P<0.01), it £0.5~1 mgy/LKAE
B 1, HSP65 RALTT AR 3t T 20 M3 74 An Bl 40 0L S 98 B | 38 <7 5| A e ) B i ok AR, AU T4k 5 TR Az B A%
#3549 5% & & ABCA1 ABCG1.SR-B I .PPARy.LXRa #93 F & kA%,
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[ ABSTRACT ] Aim To investigate the effect of heat shock protein 65 (HSP65) as the important inflammatory sub-
stances in atherosclerosis on cellular immune function and properties of high density lipoprotein in apoptotic human T cell
lymphoma Jurkat cells in vitro and explore the possible molecular mechanisms of immune system and lipid metabolism.
Methods Jurkat cells activated by 5 mg/L concanavalin A ( ConA) were treated with different concentrations of HSP65,
and the cell proliferation were detected by CCK-8 assay. The concentration of cytokines interferon-y (IFN-y) and inter-
leukin-10 (IL-10) were measured by ELISA.  Cholesterol efflux was assayed by liquid scintillation spectrometry. — Ex-
pression of ABCA1, ABCG1, SR-B 1 , PPARy and LXRa mRNA were detected by RT-PCR, respectively. Results
ConA enhanced the activity of Jurkat cells after 48 h incubation.  HSP65 increased the proliferation activity of Jurkat cells
gradually (P <0.001). The cholesterol efflux and IL-10 level were significantly lower, whereas IFN-y level elevated in
0.5 mg/L group and 1 mg/L group than those in control group (P <0.01). Compared with control group, the treatment
of Jurkat cells with 0.5 mg/L and 1 mg/L. HSP65 resulted in a concentration-dependent decrease of ABCG1, ABCG1, SR-
B 1, PPARy, LXRa mRNA expression (P <0.01). Conclusions HSP65 within the concentration range of 0.5 ~ 1

mg/L can promote the proliferation and intensify the cellular immune response, which may attenuate cholesterol efflux by
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down-regulating ABCG1, ABCG1, SR-B1 , PPARy, LXRa mRNA expression in T cells.

oh ik ok AL 1k ( atherosclerosis , As ) Ji kL N £ 7E
5 K 1Y G5 15 P A L —T 40 i RN I A, sk 4
B AN LT I 23 B O PR il A0 B PR 55, DT
VB RERE N R R, H TR AR
Il (heat shock protein, HSP) 7E A~ [&] 4 Ff [51] 1) 125 55 44
SEFP O A8 U, AT 0 5 B G SO, £ i 20
MU 720 W, 75 As JE P BA EEAEH]

MEAEK FE AN K B, HSP6S W] iod 175 A AL
P B JERE S N 2R As I & A R . FRATTAYHI
WIWFF R | B2 R e HSP6S 1l [/ B I 41 i
JF & B R 003 1 %5 R £ 1 (high density lipo-
protein, HDL) et BR, K EOFIE LB B T AE
AT E RSN HSP65 L RES As BEH T T 4Hfid -
(W Z RS2 ARG G S A e SV TN 3 3ok 1 iR S 2 - 4%
SE SO INE] As (YRS, AL, T A0 Akl 2
JEEAF 530 HORH DG I 2 1 0, DT 5 | OB [ e e
BT (M # 5 M HDL M5 0 B AR S5l
SR HSP65 A —Fh R AEAH SCHY  BIE S n] 875 B
WA A HDL DhRE ML B, 2 IR ES 5 As
HEFE T 20 B 1 B [ e 3 DRI 50, H A P A1
WEEED o BRI, A5 58 2ok WA [] vk B HSP6S
WP Jurkat 4006 (N F IR T ik ELA0AE) &
Az AR JO NN IS JIEL [ P 1 38 A R i — 2B R
ATRERY 2T B

1 #RFTE

1.1 #F#

Jurkat 28 8, (TCHU123) 1 o E B 5 [ 40 g B 4=
fi s RPMI1640 35 27 6 4 i i 1 B % [E Gibeo 2
8 ;HSP65 1 B % [E StressMarq A 8 ; 7] 2 & A A
(concanavalin A,ConA) #H e E & Al B %
Sigma 2 #; CCK-8 R 7l & W & ]~ M % & A 7 ;
[PH]-E B B &R MR B % B PerkinElmer /A ]
A B % A% 10 (interleukin-10, IL-10) 2 F 4 & v
(interferon-y, IFN-y) B 5% % % X 7l & W B %
CUSABIO 2 7] ; 3# % F ik 7 & . % F 2 #F SYBR@
qPCR Mix ¥ @ H A& TOYOBO 4 4 & R A& ; 5 4
¥ ElEAETANEAK,
1.2 ¢mpaiEss

Jurkat %8 fiL 3 A T 4 10% 6 4 i 3% 100 kU/L
HHE % 100 kU/L 4 & %t RPMI1640 35 5%, 3F &
T37C 5%CO, il EaERp v R G E

BRAK,HF2~3 REEFR—K,
1.3 CCK-8 ill7E4H At 58 R

B 45 A4 K #1809 Jurkat 2800, 20 0 %5 E R R 1
x10° N/L, BEAE 96 LR H AR+, F 7L L ER
77100 pL, 2L 5 mg/L ConA #| #4048 h & &%, [
3 8 h g, FL A A N [E] R E B HSP6S (240K 2 F
H0.5.1 mg/L), %= A MmA Gt B, F4
WEREIANEIL, BT 37C 5%CO, ik
WH 24 h, WA ILAm N 10 WL CCK-8 ¥, n e B i
BWOL S H 4 h 5, A BEAR U K 450 nm 4
MBI BOL L, MEZI N HE, U Rl
EE 3R, LUBOL A R Bk 40 G 7 e
1.4 1L-10 0 [FN-y & 2E

20 ff1, £ F 1L-10 #0 [FN-y & & = AR B R A &
LB 45 K A ELISA & ,
1.5 RBEEETRHEMNE

%% Jiang £ AN EBE R H F, &
ConA 7E 1V & B Jurkat 20 f 5 F4 78 24 FL 20 10 3% 7= K
F(BEIKRE S x10° /L), 4 B 4 0.2% BSA
RPMI1640 3 7= & 1 mL T 37°C 5% CO, ¥ =4 #F
BEER FHEEZERRF 2 mAN[CH]-IEE B
(AWE1 mC/L) RANMBEREE BE A (L RE
30 mg/L) 173t a0 3 JE B B R, R 24 h B &
PR¥E R, IF A PBS PR B 2 K, B R Am AN
4 R B & HSPOS (4 & 25 7 0.5 1 mg/L) #Y
RPMI1640 5 # i (0. 2% BSA) ¥ % 24 h g # ¥ %
W, ik EREF - mALHEHEEE AL (10
mg/L) #y RPMI1640 3 5% i, & ¥ [H ]-J2 E B i
H, B — IR Am RPMIL640 ¥ 55, ¥ 3 M &
FL, 4 h Uk R RK, 4 F PBS TR kA G
A 1 mL NaOH (0.1 mol/L) , % &% % 30 min &
W B B VA AR R TROIR T EOUAR U 4 R AR A R
AR CH] At B, BEBREE =(LF
CHI RS E/E[PH] B E) x100%
1.6 RT-PCR #&iUZHAEH ABCA1,ABCGI.SR-B 1 |
PPARy & LXRa mRNA FRi%x

FAR A & VLA, Trizol FE R B Jurkat 488 & RNA,
A HHE T E RNA & E A4 RNA R E 8
¢DNA, A SYBR@ qPCR Mix #k & % Jt ¥ & LIGHT
CYCLER 480 | # 47 PCR ¥ %, 5| 4 1t : ABCAl
H 5'-ATG GCA CTG AGG AAG ATG CT-3'( iE 3L #%)
#15"-CAG ATA ATG CGG GAA AGA GG-3' ( & X
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#),ABCG1 # 5'-TGC CAG GAA ACA GGA AGA TT-
3'(IFE X4 ) #15'-GAG ACA CCC ACA AAC CCA AC-3
( X 4%) ,SR-BI Wy 5'-TCG GAG AGC GAC TAC ATC
G-3'( IE X 4% ) #1 5'-GTG GTG AAT GCC AAG GTC A-
3'( L 3L4#E) ,PPARy % 5'- CAG AAA TGC CTT GCA
GTG G-3' (IE X 4%) #1 5'-CTG GAT TCA GCT GGT
CGATA 3" ( L X 4 ),IXRa # 5'-AGT TTG CCT
TGC TCA TTG CT-3' ( iIE X 4 ) #1 5'-CAT CCG TGG
GAA CAT CAG TC-3' ( & X %), B-actin ¥y 5'-CAG
ATC ATG TTT GAG ACC TTC AAC-3'( IE X 4%)#Fn5'-
TCG AAG TCT AGA GCA ACA TAG CAC-3' ( &K XL
%), B-actin 1E N WA FEE, DL b 3k B AE 3 & 3k 3
%2 AN E L ACt=Ct(BEW) —Ctl( W), AACt
=ACt(Hm2h) — ACt( X ),
1.7 SitESHh

T EXR U +s F&, LR XA T £ 04
Kol P <0.05 b ZFAAITFEN,

2 % R

2.1 ConA Xt Jurkat ZARE1E 58 B8 11 B 22 M

5 mg/L ConA 5 Jurkat 4 IL[E ¥ H ,24 h
i ConA A1 EE(E S 25 AT BRALAH LG W 18 25 5%
(P=0.114) 1M 48 h It ConA ZH WG 528 A XF
MAMILZERA G L (P <0.001;% 1),

% 1. 5 mg/L ConA %t Jurkat ZARIEFEAE TAIZSNE (% +5)
Table 1. Effect of 5 mg/L ConA on the proliferation activi-
ty of Jurkat cells(x +5s)

T ] 25 [ R 2 5 mg/L ConA 4
24 h 0.34 +0.04 0.41 0. 11
48 h 0.40 0. 02 0.62 +0. 08*
ah P<0.001, 525 (X RAL H A,

2.2 HSP65 Xf ConA -FHY Jurkat 4HBEIEIEBE J1HY
=AU

0.5.1 mg/L HSP65 X} Jurkat ZH o A7 {1 2 184
YERT, B 279 FE (R s, % Jurkat 200 B A9 S 58 1
A 32 ¥ 1 JF, 1 mg/L HSP65 415 0.5 mg/L
HSP65S AL Z R A ST #E L (P <0.001), &~
[ ¥ B HSP6S X Jurkat ZJH Jid % 334 58 4 FH 5 25 11 &)
M 2R HAGI2AE X (P <0.001;4%2),
2.3 HSP65 X Jurkat ZHAE _EiFH 11-10 F2 IFN-y &
=M

AR FE HSP6S mf LA AIE 48 [H 7 IFN-y 433

HOm A - 1L-10 43 k2, AN [A] v BE HSP6S
X Jurkat 40 3E P IFN-y A5 W0ME -5 25 X IR
MM ZEFHHEASI#E L (P <0.001),1 mg/L
HSP65 215 0. 5 mg/L HSP65 ZHAH I 2 R WA 4iit
R SL(P<0.001), Bl 2590 TR, HSP6S
XF Jurkat 40 35 o IL-10 B94E I E Wi ss , 5 23
PG BRZHAR L 25 S B et 22 (P <0.001) ,
M 0. 5 mg/L HSP65 415 1 mg/L HSP65 4122 [a] 24 5%
TG X (P =0.154;33),

* 2. NEIRE HSP65 XF Jurkat ZARRIEEEE ST HISSNE (2 £5)
Table 2. Effect of HSP65 on the proliferation activity of
Jurkat cells(x +s)

a4l WOGEEH

25 0 R 0.37 +0.02
0.5 mg/L HSP65 4 0.62 +0. 02"
1 mg/L HSP65 41 0.78 +0.07"

ay P<0.001, 5% (A% AL L4 b 2 P <0.001, 5 0.5 mg/L
HSP65 4 b4,

% 3. HSP65 412 /5 Jurkat 40 ff1 L& & TL-10 #0 IFN-y &
ENTWK (x5, ng/L)

Table 3. Contents of IL-10 and IFN-v in Jurkat cells stimu-
lated with HSP65 (x +s, ng/L)

MR T AR ERA
IFN-y 15.59 £0. 86
IL-10 21.86 £0.92

0.5 mg/L HSP65 41

18.76 +1.08"
17.07 +1. 28"

1 mg/L HSP65 4

25.02 +0. 98
16.16 1. 46°

ay P<0.001, 5% X A ;b P <0.001,5 0.5 mg/L
HSP65 41 F A

2.4 HSP65 X Jurkat 28 A1 BB ElEE i H R KIS0

HSP65 BEFFAX Jurkat 20 Jid JIF [ @2 3 1 %6, HOAR
[ B2 HSP65 X Jurkat 20 Jifd JIF [ B3 H 23R 1) 52 i
HEAXMMBAME2Z R BAGIT¥E L (P <
0.001),1 mg/L HSP65 415 0.5 mg/L HSP65 41 4H
2R WAL FE (P =0.001;%4),

% 4. HSP65 X Jurkat £ ff1 BB E| B 7t tH Z AU R20E (x  5)
Table 4. Effect of HSP65 on cholesterol efflux rate of Jur-

kat cells(x =)

| JAFL T g i
25 T HR A 21.27% +2.44%

0.5 mg/L HSP65 £
1 mg/L HSP65 4H

14.36% +1.42%"*
10.69% +2.03% ™

ayP<0.001, 5= AXBALHE;b R P<0.01,50.5 mgL
HSP65 4 Fb A,
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2.5 HSP65 Xt Jurkat 48 8 ABCA1, ABCG1, SR-B
[ .PPARy #1 LXRa mRNA FRi%HIS200
Has Xt AL A L, 0.5 mg/L HSP65 4 Al 1
mg/L. HSP65 246 ABCA1 ,ABCG1 .SR-B [ .PPARy i
LXRa mRNA ik ¥ 8 K (P <0.001 3¢ P <

R 5. AN[ERE HSP65 %t Jurkat ZH ff1fE El Bz 4%z F 3 mRNA Rik

0.01), 50.5 mg/L HSP65 ZHAH Lt ,1 mg/L HSP65
20 ABCA1 ,ABCGI1 .SR-B I Al LXRa mRNA ik
W B FAIK (P <0.01) , 1fif PPARy mRNA #ik22 730
Giit L (KS),

G850 (x +5)

Table 5. Effect of HSP65 on cholesterol transport proteins mRNA expressions (x +s)

A | ABCAL1 ABCG1 SR-B I PPARYy LXRa

25 R 1.00 £0. 00 1.00 £0. 00 1.00 £0. 00 1.00 +£0.00 1.00 +£0.00
0.5 mg/L HSP65 4 0.63 £0. 05" 0.55 +0. 03" 0. 54 +0. 08" 0. 64 +0. 03" 0.62 £0. 05"
1 mg/L HSP65 4H 0.31 £0.09" 0.30 +0.04" 0.34 +0.05" 0.44 0. 10° 0.44 +0.05"

a A P<0.001, 525 (XTI FLE ;b i P <0. 01,5 0.5 mg/L HSP65 4H L4,

3w #

5T 2 B, BT 2 5 40 Bf (antigen presenting
cell, APC) ‘216 1) HSP65 FI 8 T 41 I 11 Toll #£5%
& (toll-like receptor, TLR) & T 401 Z K (T cell re-
ceptor, TCR) 2551 , T S0GE - S i S e >, {2
HE As WRA R, 203G 5 2 e 20 e ] 300 4
HFRVEFT i DNA &2 ) RNA %% S AR 5
B A S R SN TR AT 1 43 R A i R 2 S 2
i 37 B0 SR e RE T L 48 AR, ConA J& T —
P 22 53 54 5, v RS 1k i T 40 M3 B R T, 0%
£ T 40 AR Sk 255007 40 it o] 43 b kA IR 7 SR A B R
AR | 200t RDF UL AR Y, R PT Bk B 4H i A
FAZANRL ) AL R e R HE As IR E R, As
BSR4 T 20 AT ARG HSP6S |, - A Ak fagse S i
fd T HEBIANAE (Th1 F1 Th2) 4002 A5 . IFN-
v JE— P EZH Thl P2 A 4R & B, LB B
YR, {2 7F 2H ZUAH 25 PE T (major histocompatibility
complex , MHC ) 431 % X Fl P 7 #2 2 4E H ; 1L-10 J&
—FP B Th2 28 W0 2 B, 5@ 2k T I8 B
AR MHCIL B Rk, AR L h R 23 /E LT
VAT S P, 300 8 4 B A S 3T RS FIORG
I [ B ] 2 9 PR 14 S R

AT EIL,5 mg/L ConA %4 48 h Bk Jur-
kat ZH AL, (oI G RERGBR  FRATTI5E BT Ak %) 240 i
TR, BEME — G0 T 0B R A
e HSP6S 1 T15 A1) Jurkat A /i 48 h J5 A UL
YA TERE S 3 5R, S as FO IR 4,0, 5 me/L
HSP65 ZH A1 1 mg/L HSP65 #HAE 48 [ ¥ IFN-y Hk )&
BT, MR T 1IL-10 ¥ B N Z T R A, i 42

TN — VR LY HSP6S RIS T 4 ™= Az G 88 B,
fdfi Th1 F1 Th2 4HMI DI RE A R HE As R4 R,

HDL A6 As S5 1A AR VR, =X Al AR
FEARKRR BE I J th T A 5 7 10 1 5336 4% 32 T g
HDL A7 A [ B JE BRI 2 20 (4046 As BEHR ) %32 5
JHFRIE 3264 T FEAG 2R i LA AR B4 T8 2 HE i, X — i AR AR
Sy JIEL ) P 5 A AR T R A S A 0T A R D e
B — R PR A B H 3 A 50R
M5 HDLC [k BEAR DG, i H 5 HDL (4
WUIRIE, 2011 4F & SRAEBT Jekk 22 Z4 B R 3R
BA 230 it T 61 Pt 8 26 mT Sy F HDLC 7K Y- B 47 b i
W As e & A XU, HLIH [ B2 3 11 o 02 1EA
HDL D18 19— A& 5457, FRATT A9 A5 303 AF 5% &
B HSP6S R i o 4 0 SN, 3 ek A A1 i 5
Xt S8 W i 1 ( paraoxonase-1, PON-1) 3% P | Tt = i i
AL W) T 1 ( myeloperoxidase , MPO ) Fl 4 iE $5 %%
i E HDL FrRIUAIIIRE, SR, EAMEOB AT
HU BT E VRN AN, As BEBR AL TEAL A T 40l
LA 3 5 RE [ e i i R e g A I R T AE S

ARWFFCIG AR e BE HSP65 5 T 41 i 2[RI 7
L2 JIE [ P R AR Ak, S5 SR Z B, 528 O R
ZHAH L PG HSPOS Vi B2 Ay 3G, T 48 A I8 [&] B i
HERZEEAM, Z5R A58, XEH
HSP65 #E175 5 T 20 Ak fin il e 98 B2 i i) [ s
PE T HDL /- S A AR [ i 552 D Re 5 T 40 iR
[ P 5 BRI, 3X T BB S HSP6S iR As &
Y X Bl

2 5 4N 4 2000 [ BE A B 58 5 A AB-
CA1 ,ABCG1 1 SR-B I 55, 577 20 B JIK 3¢ i A 23k
FHZ5 T ¥ N5 o0 M\ A1 A P 1 sl 51 3 40 i A 1
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NSRS B4R A A T A3 A, DA X fIE [
HMIRHEATIR T . ABCAL ME N —ANERG 18 57+ A1
[f] 3 32 R HDL A= B RS Ui 25 R b e SR AR
MEMREE A 1 SRR ABCAL 4545 )5, ek
20 B A i s R R R R O Hh O SRR AR T A T 2%
A B RGH AR HDL, ABCG1 3B A5 B AH ] it
Fis 5 A HDL, SR-B [ 215 7 fIH [# i 4128 1%
TR IR A~ 28 5 Ui 1 TR0 W DA A1 ) 4 i 3 1 DA 2
HDL IV [ FE i it 25 0 [ B 32 32 30 T IR 5 DA IR
T4y, PPARy BERS 1A S A% 55 Sk N F LXRa 35
Han, N5 12 ABCA1 SR-B 1 3514 & 41 20 it
R BN, BEAEAF ST 2 B0 T 20 M 836 ) 7= Ak bk
CFZE LIGHT (AT T 40 b A R A8 K 1%
WAL BR ), IR0 1 4RCHS ERAC O i SULT2B1 3500 , 4
LXR Jeiif , JIH [ 55452 3 11 ABCA1 (ABCG1 F£iAF
R, RV P o SRR AR O3 A, Al 7K SF- BF 5 JIE
SETLR3/4 Y 3T PTG 2o 5% s P TRF-3 > 417 1l
LXR A6 BH [#6 B 2 32 T R o 200 A R o g o %
FEALT, Jiang % BFSE & L, 7F RXR #43h5) AT-
RA fEHITF CD4 " T 40T, TCR {5538 i J& ABCA1
BEERIL LML ERRE, THREZ R E A
P4 ( mitogen activated protein kinase , MAPK ) ZXJi% H
() 4 L SME 5 P8 15 B4 ( extracellular signal-regulated
kinase , ERK) (] .c-Jun ﬁ%ﬂiﬁﬂ%{%ﬁ@ﬁ(]un N-termi-
nal kinase, JNK) [12] {550 IEAE E 40 ABCAL 1Y
Tk RIEE CHAIEN, P EA CD3 1k
A1 A/ BRI b T 4 7S & 38 ABCAL \ABCG1 4
IR BTG A S 3 ) RS O B 4 e A7
TE5 HE A5 055l  v] LAY S8 [ Rl iz

AWFFE RN, B HSP6S ¥ B i34 fn, T 41 i
JIEL [P G 11 S5 2 W T [, ABCAL ABCG1 SR-B I |
PPARy il LXRa By 5 B 3R 35 7K -3 7 B %, 1M
HSP65 X T 24 Jfd i) 384 5 A FH 3 38, A2 & I F TFN-y
YRE B T, 30 TR T TIL-10 9 J3E 0] 528 57 R A1
$E7R HSP6S AN AT 3458 G008 S Iy, 38 ] T )8 JIH ]
FSC % 32 B 1 00 3L P R 3k, /b T 40 B AR [

ZE LA, AHIF g i SRR [ ¥R HSP6S X
T 240 e L T S 1 SR A 5 i, 45 SR R B HSP6S e 1
5 T 20 MG B A [ s 8 ] [ AEG T 400 it A o
it %, FLE A AL WT e i i 4 T 8 ABCAL | AB-
CG1 .SR-B 1 .PPARy Hil LXRa HY 3L [H 2K 5280, 1%
W F & HSP6S SE i T 4 52 il B 5 AR 1B L
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