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Effects of inactivated HIV —1 particles on human CD4* T cell activation

and Th1/Th2 cytokine secretion in whole blood
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edu. cn)

[ABSTRACT] AIM: To investigate the effects of AT —2 — inactivated HIV -1 particles on human CD4 * T cell ac-
tivation and cytokine secretion in whole blood ( WB) in vitro. METHODS : HIV — 1, particles were inactivated by AT -2
chemical and the concentration of p24 antigen was determined by p24 ELISA. AT -2 — inactivated HIV — 1, particles
were added to human WB culture system in serial concentrations to stimulate the cells. PHA was used as positive control.
Afier 24 h, all the cultural supernatants were harvested and the concentrations of Thl (IL -2, IFN - y and TNF — ) and
Th2 (IL -4, IL -6 and IL - 10) cytokines released to the supernatants were detected by cytometric bead array (CBA).
The percentage of CD69 expression on CD4 * T cells from WB was detected by immuno — fluorescence staining plus flow cy-
tometry. RESULTS: The concentration of p24 antigen in the AT —2 — inactivated specimen was 85.5 pg/L. 24 h later,
the percentage of CD69 expression on CD4 * T cells from control group was (1.62 +0.63) % , whereas it was (38.82 +
6.00)%, (3.83+1.07)%, (5.94 +0.85)% and (9.30 £1.22)% in PHA group, HIV -1 (1/500) group, HIV -1
(1/50) group and HIV -1 (1/5) group, respectively. Cyiokines secreted by WB in control group were mainly TNF - o
and IL -6. However, all the six cytokines tested were strikingly increased in PHA group, as well as in HIV — 13 groups.
CONCLUSION: AT -2 —inactivated HIV —1 ; particles activate CD4 * T cells from WB, and up — regulate both Thl and
Th2 cytokine secretion in WB. Besides the effects of viral proteins, other mechanisms may be proposed that HIV — 1 parti-
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cles act as antigen presenting cell ( APC) because many host — derived immune molecules are incorporated into HIV -1 en-

velop when it is released from infected cells by budding, and exert immune modulation.
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Fig1l A: H9/HIV -1 cell line cultured in RPMI - 1640 complete medium for 48 h and in the form of samll clusters or scatter; B:
(8166 cell line cultured in RPMI — 1640 complete medium for 48 h and in the form of big clusters; C: C8166 cell line and
H9/HIV —1 5 cell line co — cultured in RPMI - 1640 complete medium for 72 h, cells fused and showed virus — inducing cyto-

pathic effect ( x250).
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Fig2 The percentage of CD69 expression on CD4* T cells from human WB stimulated by AT -2 — inactivated HIV — 1 particles.

A activated human CD4 T - cells induced by AT —2 — inactivated HIV —1 particles in WB culture system. % £s. n=5. *P<

0.05, " P <0.01 »s control; B, C: flow cytometric analyses
ulated by AT -2 — inactivated HIV —1 ;5 particles.

of level of CD69 expressed on CD4 * T cells from two donors stim-

2 AT -2 R HIV -1, BitriES A WB EiRE CD4* T #ffakik CD69
F1 AT -2 Rig HIV -1, Fki S WB 5 Thl 4156 B FiE 0% 1

Tab 1 Effects of AT -2 —inactivated HIV — 1, particles on Thl cytokine profiles secreted by WB (% +s. n=5)
IFN -+ TNF - o IL-2
Group
MFI ng/L MFI ng/L MFI ng/L
Control 3.4x1.1 10.1 +8.6 25.3£5.1 74.6 +15.3 3.3£1.2 3.2+1.6
PHA 1121.5 £30.2™ 16 103.9 +576.5" 133.0+9.4%  506.2 +30.1%" 478.5+£20.3%  680.0 +40.8%
HIV -1 1/500 4.7+1.9 22.9 +10.3* 27.2 £5.5 80.3£17.6 5.9+1.6° 9.9 +3.6*
HIV -1 1/50 14.0 £2.6* 124.3 +30.2* 48.5 +13.2*  148.5 +46.7* 7.6+2.9* 12.5 +6.3*
HIV-11/5 15.9+2.1* 145.1 +19.6"  124.4 +18.9% 403.5 +63.9% 11.3 +2.5% 21.9 +5.1*

*P<0.05 ,#P <0. 001 vs control. MFI.: mean fluorescence intensity.
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Fig 3 CBA dot plots and standard curves of six recombinant cytokine standards by serial dilution. MFI: mean fluorescence intensity.

3 6o MEANMETFRERELHRERN CBA B ERIFE L

£2 AT -2 &KiE HIV -1, Bi#i %S WB 4rié Th2 4k E Figesm
Tab 2 Effects of AT —2 - inactivated HIV — 1, particles on Th2 cytokine profiles secreted by WB (% +s. n=5)

IL-4 IL-6 IL-10
Group
MEFI ng/L MFI ng/L MEFI ng/L

Control 2.7x0.7 3.0x1.6 254.9£16.3 938.8 £63.9 3.3z1.6 4.5+2.3
PHA 29.2£2.9% 257.1+32.3%  2375.7+100.2% 17490.7 £638.5%  217.6+18.3™ 1113.7x95.6%
HIV -1 1/500 2.8x0.6 3.3z1.6 2196.2 +48.3% 15359.5+362.9%  33.115.3% 159.6 +25.7%
HIV-11/50 3.2+0.9 7.0 £2.0* 2711.5+£89.9% 22531.0+541.3%  69.0+8.0% 347.9 £40.1%
HIV-11/5 3.4+0.9 7.722.1* 2751.6+65.4% 23687.2+427.9%  82.8+10.3% 417.7 +50.2%

*P<0.05 ,#P <0.001 vs control. MFI: mean fluorescence intensity.

B2 B0k BB BE AR #HH Thl #0 Th2 40 T&3BA 5,3 MR/ HIV
3 AT-2 R HIV -1, 853 WB Th1/Th2 4] -1 4+ Thl 1 Th2 41 A F 23 F 5, H Th
EEFo R RIE YRR Fef, BATFN —  #1INF - o 55 8.3, T Th2

R 1.2 ME 4 PR, 24 hGEE A R4/ WB - 4iaE 7o, LA IL -6 FIL -10 A B3
B EEPARE T EEN IL -6 1 TNF - o, PHA
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Fig 4 Concentrations of Th1/Th2 cytokines in the supernatant of
each groups analyzed by CBA.
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Fig5 “Direct recognition” happens in HIV — 1 primary infec-
tion.
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FATIA A HIV - 1 JE &M B (primary infec-
tion) H , 3 P B SR e A BEE AL R R h Rl R e B
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HAAE HIV -1 R B, A 5 HIV -1 f£444; B
R UEERFAMRERNBEYTR K, A
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it [ e e PR TR o B LR ) A TR A
IR R HIV -1 5338, TR E RS £
YY) (host — versus — graft, HVG) fyi3 72, H+#,
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SEEEHY A SRR HLA 43, HIV — 1 50kL By AR 1L
T Ay APC fa ;T “ [R5 246 B /Y T 4 iR
HZ3 B 55 APC M T ALK RIETF A /) HLA 43
THIk, ZERMREEEBES BT T 28R 5
BRI B BERAN” AT DS R T
PRI RIL 3% - 10% ; T04H3 — BB , 7 7
PEREAE A T SUMRTARRARRAUR 107° 107, kA1
FISEIR SR B AT -2 KGR HIV - 1 5, ORLAT LA
G LB CD4™ T ZIMAR R 1A 10% X — 3746 1E
SRMRERNBEPZE T 4 H0ED BRI W
R RMEY G, MIB\BRIND AN ELERE
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RIEXRMEEIL HLA VT K5 FHM B7.1 f1 B7.2 %%
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SESIEES 18 HIV - 15, BRI APC Fih
THlRE. B, RATEA XRATVIr &1 AT -2 K
& HIV - 1y, B0k BT 57 178 328 H -1 B2 EI A%
BT, (BRM AR, X —E R B HIV - 1§
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ERMERIECA (BN B7. 1.B7.2 %), BEFCEREKH,
HIV -1 dfaed, A5 E4 KA T HLA VT K5
T Rk s HLA U T %4 T AR HIRRK, 3
24 BRAT UR LIRS R H) CD8 ™ /CD4 ™ T 41 M v 4k
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PR RAE CD8 ™ /CD4 ™ T HIVE LR EK B RS
EERFE MRS EME FRFERFES, MHEREREE
YL HIV -1 R4 WA “RE 7K HLA 447,
WET APC [ A6, 358 i R R 2 E R B HLEH 5
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A4 B F R (cytokine storm) F77 1 | B
PIERIAEE . 40 BB 2 B LA F) 25 7 40 i 4 04
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T5 2ok e # VR 19 ORI 155 2 R AR W) 2 AE
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4 (antagonism ) F1 blp [A] 14 ( synergy ) 40 f 7 % #
A YRR BT R L MARRAE, AT B+ 2 B 2%
A F RS, RITHWEIERERER,
AT -2 RIER HIV - 1, S50k A] LB 8. H3F WB 233
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matory cytokine) , ] D5 545 — B W40 L NK 41 g
FR SR 40 I 55 2 Fh Ao 40 TR 4L T IL — 10 AT A
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PR B “ B 7 A B S WL AR (bystander
effect) , 13 50 2 S i IE L, LSRR 2R
PEAMIRE , RA B R IR VSIS CD4™ T
YRR CD8 ™ T YR KRBT JERITH
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