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HIV-1 &S T, &7 AV 2T S 4L Y » 73N
RITET Do BB B L 7~14 ORI, mob»rso A v
AWK E N WIRF R (eclipse phase) & 72 %0 Dk, ™7
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1. WgYTI

2009 4E 5 2014 SEO RN E N THBL HIV &G X ) I
FEENTMBEE G L Uiz MR ISR E A 72, A
Wz A RERY Y ¥ —ORBEREAD KR IETY
% (KBTS 2010-310) 0 Z DIEBID 72 7> T HIV-1 [&GL4)
W & Bl & N7 EB) %2 X5 Western blot test ([WB] New
LAV BLOT 1, Bio-Rad) %47V, & (WHO DR:HE) 3z
L L RHERE TH o722 612 2R L, Btk
THo7z o8 PlaBIEIHREEL Lz 7NV —TOERETR
(PER), 4E#b, CD4 Btk T Mia%L, HIV-1 RNA &, HBs-Ag,
hepatitis C virus (HCV)-Ab, HIV-1 %7 % £ 7, g
B L OIRYHEES) 13 Table 1 127R9
2. YA MNHA IR

YA MH A Y OLEEFEKENEL T 728, xXMAP
(Multiple-analyte Profiling) 77 / & ¥ —1Z X % Bio-Plex 200
Y 27 2 (Bio-Rad) %M \», Bio-Plex Pro & M4 b A
¥ Groupl 7 v &4 (GI27-Plex) & Group I 7 v £ 4 (GII

21-Plex) 175 7z I8 o 48 FIHDOY 1 b A 4 Vel
(Group I : Eotaxin, FGF-2, G-CSF, GM-CSF, IFN-y, IL-1,
IL-1ra, IL-2, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-
12p70, IL-13, IL-15, IL-17, IP-10, MCP-1, MIP-la, MIP-
1B, PDGF-BB, RANTES, TNF-a 3 X U VEGF, Group II :
CTACK, GRO-a, HGF, IFN-a2, IL-la, IL-2Ra, IL-3, IL-
12p40, IL-16, IL-18, LIF, MCP-3, M-CSF, MIF, MIG,
B-NGF, SCF, SCGF-B, SDF-1a, TNF- 3 X Uf TRAIL) ®illl
EXAIToT0 2BEMOY A A A VEAROLKICIZY >V
Ay P —OUMEZIT, AREAKIEZ0.01% & L7
F70, WA RIS 594 b h A4 U ERFEFET L 720, HIV-]
RNA i dH 5\ id CD4 [tk T Ml & miEh 4 b A4 >~
AR E OB OWT, A¥ T < v ORI BEREE
K7z,

o xR

1. SAMECEMEETOYS MHM U EEDORSE
SEIEE LR e DICE BB TH Y, Il
X 34~36ECTMBMICERIROONE o7 (p=
0.184) (Table 1) o BRI LM & B 12 90% DL L 2sPERYEE
filC L 2dDTH o7z, MBERIFFIZEIT S CD4 Btk T
MFaBE, SEIIEE L B MR T YL iliAs E e 245 &
231.5cells/ul TH 0, MFEMIZERIZBO N Z2 o7
(p=0.414), M%EHD HIV-1 RNA =13, 2B CHEIC
o7z (p<0.0001) o B 4V ZAOREEIZ, hepatitis
B virus (HBV) 12D\ T 2~5%, HCV TlX 0~3% TH >
720 HIV-1 O 7% 4 713 E 12 CRFO1_AE A% 1 9
OB EN, EPRTRTHTT YL TBTHo7o, K
7 A v Z ORI MY IE CCRS R IAME A AP #E T 86 %
(n=36), MEYEHIBETIZ82% (n=80) % DTV,
MAER DY A N A VEARIZOWT, SV LB

Table 1 Demographics of the subjects enrolled in this study

Acute stage group

Chronic stage group b

(n=42) (n=98) p-values
Female/Male (1) 0/42 0/98 —
Median age (years) 34 (20-62) 36.5 (17-74) 0.184
Median CD4' T-cell counts (cells/uL) 245 (36-840) 231.5(5-672) 0.414
Median plasma HIV-1 RNA levels (copies/mL) 1,873,480 (2,660-47,600,000) 86,000 (40-8,990,000) <0.0001
HBs-Ag (—/+/NT?) 37/1/4 89/5/4 —
HCV-Ab (—/+/NT") 38/0/4 91/3/4 —
Subtype (B/CRF01_AE/NT?) 40/1/1 96/1/1 —
Tropism (R5/X4/NT*) 36/6/0 80/11/7 —
Transmission (sexual/sexual and drug/unclear) 38/2/2 89/7/2 —

“NT, Not tested. °p-values for comparison between acute stage group and chronic stage group were determined by Mann-Whitney U-test.
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WBEZ L7 (Table2)o JIE L7248 DA A4 > BIUTINF-P) XHEMEDMEFAHMZ Tl 2720k
D9 b5, 128 (Group I: IL-2, IL-15 B L OV IL-17, Group I1:  HEKFEHT 5 5 BRAE L 726
GRO-a, IL-1a, IL-3, IL-12p40, LIF, MCP-3, M-CSF, B-NGF AT BEZ 36 T DY A b AL VDI B, SN A

Table 2 Comparison of the level cytokine in plasma between acute and chronic HIV infection

Acute stage group (n=42)  Chronic stage group (n =98)

Cytokine p-values
Median Range Median Range
Inflammatory IL-1B 11.1 (2.6-27.7) 5.7 (0.6-22.9) <0.05
IL-6 359 (4.3-119.3) 18.5 (6.3-71.8) <0.0001
IL-12p70 86.3 (13.9-192.7) 433 (1.6-1,103.7) <0.05
TNF-a 195.5 (33-517.8) 107.9 (9.2-344.3) <0.05
TRAIL 215.4 (13.8-711.7) 1314 (35-1,208.5) <0.05
Chemokines IL-8 60.7 (18.8-140) 314 (6.7-96.7) <0.0001
IP-10 2,893.1 (306.4-23,128.1)  1,285.0 (249.9-11,234.1)  <0.0001
CTACK 294.0 (92.2-850.7) 319.0 (75.8-964.3) 0.243
Eotaxin 109.6 (45.7-252.2) 70.5 (23.7-271.5) <0.05
MCP-1 66.7 (32.4-569.5) 515 (22.3-143.2) <0.05
MIG 898.7  (68.5-11,414.9) 569.7  (109.4-3,551.4) <0.05
MIP-1a 18.6 (5.3-44) 11.6 (3.6-33.1) <0.05
MIP-1B 753 (36.4-180.8) 62.7 (33.2-163.3) <0.05
RANTES  6,106.1 (2,330.8-13,130.1)  5,920.3 (922.7-11,634.1) 1.039
SDF-la 7949  (470.7-1,283.53) 7424 (389.2-1,066.1) 0.248
Anti-inflammatory IL-1ra 7234 (145.7-1,575.3) 3434 (15.8-1,427.3) <0.0001
IL-10 56.5 (8.4-152.9) 25.4 (1.2-423.9) <0.0001
Growth factor FGF-2 149.0 (25.8-264.2) 86.5 (7.7-232.9) <0.05
HGF 224.8 (77.7-565) 174.9 (67.3-500.2) <0.05
PDGF-BB 770.5 (40-3,807.7) 4423 (10.0-2,341.8) <0.05
VEGF 72.5 (10.3-229) 37.0 (7.4-124.8) <0.05
Hematopoietic IL-7 30.2 (7.3-68.9) 15.9 (2.2-464.3) <0.05
G-CSF 358.4 (114.3-794.3) 211.4 (38-689.6) <0.0001
GM-CSF 116.9 (26.9-252.2) 68.7 (10.5-385.4) <0.05
SCF 79.6 (10.8-292.3) 65.6 (18.3-141.8) <0.05
Adaptive 1L-4 7.6 (1.6-16.1) 42 (0.7-14.5) <0.0001
IL-5 322 (5.2-87) 16.0 (2-54.9) <0.0001
IL-13 33.8 (5.9-183.4) 21.2 (2.4-79.3) <0.05
IFN-y 261.9 (45-646.4) 127.8 (24.4-429.1) <0.0001
Others IL-2Ra 214.6 (43.2-639) 203.2 (52.9-467.1) 0.164
IL-9 373 (2.5-103.2) 17.4 (1.4-861) <0.0001
IL-16 405.9 (66.4-1,894.8) 662.5 (86.6-3,138.7) <0.05
IL-18 112.7 (13-827.1) 76.0 (24.2-754) <0.05
IFN-02 71.2 (22.3-151) 60.7 (28.9-126.9) <0.05
MIF 201.6 (67.2-698.9) 181.0 (67.2-821.3) <0.05

SCGF-p 14,9842 (3,205.1-99,205.1) 14,738.7 (1,689.3-53,730.8)  1.121

“These cytokines were categorized by major function on each cytokine.

® p-values between acute and chronic HIV-1 infections were determined by Mann-Whitney U-test.
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A A VIS A IL-1B, IL-6, IL-12p70, TNF-a & TRAIL,
EH A VIZET B IL-8, IP-10, Eotaxin, MCP-1, MIG,
MIP-1a, MIP-1B, RANTES & SDF-la, PLRIEMEY 4 ~ A
4 VBT A IL-1ra, IL-10, B EKTFIZET % FGF-2, HGF,
PDGF-BB & VEGF, #& Ifil K+ 1ZJ& 3 % IL-7, G-CSF, GM-
CSF & SCF, #1283 % IL-4, IL-5, IL-13 & IFN-y,
Z Oz 53 S B IL-2Ra, 1L-9, IL-18, IFN-02, MIF &
SCGF-B (Table 2) @ 34 FifHIZBWC, BUEMH X v 2k
WS ME T R L7ze 29 % IFNy, IL-1ra, IL-4, TL-5,
IL-6, IL-8, IL-9, IL-10, IP-10 B X U8 G-CSF &M a1 #1012
H B ENRD Bz (p<0.0001, Figure 1), F 72 CTACK
& IL-16 IZBWTERMEHIIC B W TEMEZ /R L7z,

2. AMHEIEICEIBITAMILAE, CD4BHETHBERE

YA MHA D EEEDERE

EHER LT B0 A4 M A AV RERT B0, AR
2BV THARERILEE O HIV-1 RNA &3 L <13 CD4 Bk T
ML B A4 ™ A4 v OREERICHEIEED bNE 0%
M7z

HIV-1 RNA ®IZ2W T, 2FEoH A4 M A >~ (Ip-10 &
MCP-1) IZBWTAY 7~ v DNAMABREIZ BT >
0.5 OIEDOHBEAFED B 7z (Figure 2)o F 72, CD4 Btk T
MBI DWW, DY A b A A4~ (HGF, 1P-10, MIG,
SCF B X U TRAIL) DEAEIZ < —-0.5 DEDOMHBHFE
» 57z (Figure 2)o

% =

HIV-1 BB B 2 SRR S~ - — 2 W5 72
¥, HIV-1 YA E# S E 2 2k & BT 2 B
S, A8TEIEEDOY A M AL CoOEEREFNE L, 20
SLIGHDOI A "I Ay Tu T A VEREL:, 20
M, BT 34 MEOY A A A~ (HGF, IFN-02,
IL-1ra, IL-1B, IL-2Re, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9,
IL-10, IL-12p70, 1L-13, IL-18, MIF, MIG, MIP-1a, MIP-
1B, MCP-1, TNF-a, TRAIL, IP-10, Eotaxin, FGF-2, SCF,
SCGF-B, SDF-la, PDGF-BB, RANTES, VEGF, G-CSF,
GM-CSF 3 X OV IFN=y) AMEMEIITE & O BT - 72,
7T IFN-y, IL-1ra, IL-4, IL-5, IL-6, IL-8, IL-9, IL-10,
IP-10 3 & O G-CSF (&#aTAIc A EIC (p<0.0001) &>
Z L0537z (Table 2)o & H 1T, 1P-10 & 5\ id MCP-1
DOMERETANZAEEOMICHEERIEDOHBZA, HGF,
IP-10, MIG, SCF & % \» 13 TRAIL @ /LR & CD4 Bk T
Hife & DI OMBIAFRD S 7z (Figure 2) o

BALMHENIB VT, FTREETA M A VO EAR
RBOLN, DVTHRIERLZME T 2914 M A > O#FE
ERBE B, HIV-1 ESRT% 1 BT 5 A — 8 R o i3
YA A A EE R L7 Cd, BRGNS IL-1a,

IL-1B, IL-2, IL-6, IL-7, IL-8, IL-10, IP-10, TNF-a 3 X Of
Fractalkine D EE BV HEICE VW EWE S TWEY, —
F, AT, IL-le & IL-2 (&IEFFAHP % T E - 72
A%, IL-1p, IL-6, IL-7, IL-8, IL-10, IP-10 35 & OF TNF-a (2}l
2T, W4, IL-5, IL9 B X O IFNy b A EICEH

LTwhbZ e s/ (Fractalkine 1 ARHIE) . F 72,
Stacey AR. 512X 5 &, ThH420D% 4 FH A4 v (IL4,
IL-5, IL-9 B8 & OV IFN-y) 1 HIV-1 & cwdnd
ERBEMICH DA, EIERI TR L 31~57% DIERNZ & &
FoTWAEHEENTVSY, Stacey AR. 5D TIZ
WOt T 3y N—Y 3 ¥ 78RV % T Eclipse phase %
5 Fiebig stage I DIEB] (n=35) ZMEHT LT 5, ZNIC
LT, AERETIIEEMEEOE®HN, A7) —=v 7k
L T® HIV-1 JUR PR A TRz L 72 Fiebig stage 11 7* 5
IVThb, TD720, BMWMEEDOERDE NI 4 DD
A A4 Y (IL-4, IL-5, IL-9 B L OV IFN-y) (ZH =R M
EEAFED SN NE) DDEELELEEZONDL, &5
12, IL-4 & in vitro DEERTIX CXCR4 DI I 5. % FHE
T 2720 X4 f_ITET 4 VA (B 5\ X4/RS WifgIaE>
AIVA) ORFIARNME > L &y 12, HIV-1 LTR &
EFOEEOFEMALZF E R TV IV FGT b, #
DIzD, T ANV ABIANE L W EGEAMEN T, L4 0
W PEA DT A WV A EAEZR LI Y 4 VAR 25
THEEDZEZ SN b,

JEAE HIV-1 B R, LMERE, B IR E2 0T
BOYERBRYETH OB S 5 CD4 Btk T B0 2%
H o FTRYBHEISIT DN T VBT KHRE 2 1E 2 5]
BRBGPR % (INSIGHT START study) O Cld, CD4 By
P T M £ A5 500 cells/pl YL E % #8 2 T\ % HIV-1 Btk o
N CHHRE % MG L7284, 350cells/uL ICIKTF LTH S
BEEBB LA L IRLC, 25T AIDS D
LW IEIE AIDS IO EE R A XV b DY A7 5E B
wEHELTw2Y, BUE, RGO BRI CD4 Btk
THIBEASEEE L LCTib T b, X 5 ICEHI TRl 72
BEBIRR % WD 5 720, 51588 5% 2 HiBifsE o
PR B T ON D, HEE KWLT 5354 + < — 5 — DK
IS & BB IC AN, HIV-1 BRI B 294 A
v7u7 A NVOREHREEE L TV I LIZEETHL L
L RY (W

IP-10 (X IFN-y IZFHE I N B 7 V7 B TH 0 EYeph
ELTIET A K, KIEFBIRL~Y787 7 —Y% CD4
Btk THINE T HIV-1 B2 RAES €D 2 L 235N T
W0 F 72 IP-10 BIE HIV-1 g2 X ER L,
T ANV ABERPE VAR S HAEITEE  (Rapid progressor)
TIREMZRT AFRICBWTS, IP-10 &7 A L
mEDOMICHERIEOMMAITFED 5 iz, HCV H 5\ id
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Figure 1 Comparison of cytokine levels in plasma between acute and chronic stages of HIV-1-infection.
Western blot-negative or false-negative subjects were categorized as acute stages. Ten cytokines
levels showing significantly different (»<<0.0001 by the Mann-Whitney U-test) between acute (n =
42) and chronic (n = 98) stage groups are represented. The boxes represent the median and the 25th

and 75th percentile, with the line in the middle of the boxes corresponding to the median value.
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Figure 2 Comparative analyses of cytokine levels with (A) HIV-1 RNA viral load or (B) CD4-positive T-cell counts.
Plasma cytokine concentrations of the acute stage group have been plotted against (A) HIV-1 RNA viral
load or (B) CD4" T-cell counts. Only cytokines that are significantly correlated with HIV-1 RNA viral load

or CD4" T-cell counts by the Pearson product-moment correlation coefficient are shown.

HBV B IR0 A v 4 Yo F —
YASHIV-1 L I3E L5 TwWb, HBV TR A M7 A4 VE
AR, HCV Tld HBV IZNEAEDNZ VL DD
BN TH A M A U EH Tz EBLLRTY
WTENOPF £ 4V ARPEFEICBWTY

bo EHIZ,

HIV-1 HlEGe & b4 b h 4 2 BB 2 W Eas
Hbo LY biFIP-101F, HIV-1 EHE M TIE &R
BT EANRD SN LA, HBV HAE Y Tid 30%,
HCV T 70% DFEFIZ & & F 5T BV, HIV-1 EYHED
RREICIR ORI & 7 2 CD4 Btk T Ha L & 7 4 )V 2 &2
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® L, IP-10 iZIEOAHEZ b2, LA L, MHoEdyEils
WCHEAESINLZ DD L0, HHONA F~—T—
ZRlAEDE S Z LT HIV-1 BRI BT 2 FR A9
Bv——L LUEHTE 2 WEEMSELD %,

HIV-1 @Gt e i om¥Eds- A4 v 4 v o 7o
T ANVERLEL, METOMES v 87 B E o
MREMERERAITH) S LI XY, S4B E 5L HIV K
IR NS —h =B SN Lhtkwn, Z
o ORFIE, EHHRFAGRYZ & ORRAIEEIZT TR
<, HIV-1 BEOHBZMEL LToOMLET 7 F >
DFMICD DO RD B, 512, HIV-IHE (p24) B0
&7 4 VA RNA (ZEBRITCTHILT & % X 9 % HIV-1 &Y
BRI NNAF = —PRETENL, 74 F7EY
F FHICOBRMICE 2 4 VZADT ) HiFFilc iz &2 B
589 2 %50b Lk, 5% TUTE—20HR%ED
TR RU— AT EED, FHEEO RO
BIRNT 2 ATV, HIV-1 G AERNCR R IcBigE s o N
AF =T =%V IAATHE 0,

B

EN ARSI S Pt TR A G o 1 e
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Objectives : Biomarkers that enable us to predict the rate of HIV-1 disease progression are
potential benefits for clinical management of infected individuals. In particular, such biomarkers
are required for the management of acute phase because antiretroviral therapies have been
recently introduced in the earlier stages of HIV-1 infection. To identify such biomarkers, we
extensively analyzed cytokine levels in plasma of acute phase HIV-1 infected individuals.

Method and Results : Recently diagnosed HIV-1 individuals were categorized into two groups
based on the results of HIV-1 western blotting (WB) : 42 acute (negative or indeterminate in WB)
and 98 chronic HIV-1 infections (positive in WB). We measured 48 cytokine levels in plasma
using the Bio-Plex 200 system. Impressive cytokine over production (Cytokine storm) was
observed in the group of acute HIV-1 infection. In particular, IFN-y, IL-1ra, IL-4, IL-5, IL-6, IL-
8, IL-9, IL-10, IP-10 and G-CSF were significantly increased during the group of acute HIV-1
infection compared with that of chronic infection (p<0.0001). The level of IP-10 showed
significant positive correlation with HIV-1 viral load, while negative correlation with CD4-
positive T-cell count.

Conclusion : The level of IP-10 was associated with CD4-positive T-cell counts and HIV-1
RNA viral load, although their productions were also observed in the subjects of acute stage by
other virus infection. These data suggest that IP-10 will be potential biomarkers for prediction of
acute HIV-1 infection in combination with additional factors.

Key words : HIV-1, cytokine, acute HIV-1 infection, biomarker
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