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1)Imai K, Koibuchi T, Kikuchi T, Koga M, Nakamura H, Miura T, Gonoi T, Yazawa K, Iwamoto A, Fuijii T.
Pulmonary nocardiosis caused by Nocardia exalbida complicating Pneumocystis pneumonia in an
HIV-infected patient. J Infect Chemother. 2011 Jan 21. [Epub ahead of print]

2) Nakamura H, Miyazaki N, Hosoya N, Koga M, Odawara T, Kikuchi T, Koibuchi T, Kawana—Tachikawa A,
Fujii T, Miura T, Iwamoto A. Long—term successful control of super-multidrug—resistant human
immunodeficiency virus type linfection by a novel combination therapy of raltegravir, etravirine, and
boosted—darunavir. J Infect Chemother. 2011 Feb;17(1):105-10. Epub 2010 Jun 30.

3)Koga M, Kawana~Tachikawa A, Heckerman D, Odawara T, Nakamura H, Koibuchi T, Fujii T, Miura T,
Iwamoto A. Changes in impact of HLA class [ allele expression on HIV-1 plasma virus loads at a population
level over time. Microbiol Immunol. 2010 Apr;54(4):196-205.
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hi{Z%E, BXEE. HVEREEDEEL. Geriatric Medicine. 2010 483108 1337-1342.

OEER &

) A

ERA

NZa—FELAFRAM#BEBMPICREL-BEEEROADSIER. BFKO—, REEE, SHEKE,
HBARE, TEEF hCE DRz BHE S4BT SONAARPEZSELS (ERN)
2)HV BZHICHFTHHBV I IF U ERBOMRICDONT BHEE, SHBRAS T, 58ET, &
HEE =Rz, #HE 84525 E5RAFABRPFEPREHRS (ER)

NATO%X & HAART DHFARICTEML- ADS BEETHESEMOEIRED 1 5] <5 H+HEA,
RERH HHIE, FAkD— HEETF DHMCE ZHERe, EHEE BHE SXEFT E 4 R
BRI/ X%E(EH)

4)ART PIEIEAZOMERESOEHMNATRICOVTEME, R8s, Hkb— HEEF S
BAE, AR HHIEE AR, BHE B4ARYH FUOEEAT(XEE(ER)
S)F/HRELOBRBICRIFTEHE BFKko—, HHE, HEEF REEH SHEKE, hH-E
HAHEE R, BHE EAZETE U EAEEIAAER(ER)

6)ITDEERE HIV BEFICTHITSD 2009 /1 TEVIAUTII U PFHINDIIF RO DA
DR HHIE, BEAHF BHE TEXH, SHEKER, BFKO—, HEEF, DFCE BHT
B ANE ZERz, THES BEAREFE U HAEI(XFEE(ER)

NADS EH=a—FE o RAFRAMBABRIZEFTEIH A ATOAIANATOF S RITEOBKBESIC
BIT H485 SHMEAKE, HiE, SEHEE, TEETF, PHCX ZHkY, BEHE BABE $
84 M A AREFER SRS (FH)

A EL[EXOREAMEDICHNTIBRUTEAETEH EOB. FHiF, sTHES, BEAS—,
EBRK, SHERE, SEEF PRCE BHEE SR, MARE, BHE S5XBE 2
58 @ B AL EEFE S B S (RIH)
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1. Endo T, Fujimoto K, Nishio M, Yamamoto S, Obara M, Sato N, Koike T. Clearance
of hepatitis C virus after changing the HAART regimen in a patient infected
with hepatitis C virus and the human immunodeficiency virus. J Med Virol 81:
979-982, 2009

[FaRK]

1 BRI, BEEE—, RIS, ILAR., NEFA, BEFR, SATHE, (EiERz
/NHFER: TagMan PCR TEMEIAIZ &% HIV-RNA WIEDEERMERICETIHRN &
22 BlAAR T A XELEWNES - 2, KPR, 2008 4E 11 A 26-28 A

2. AR, hEEw, TR, BAEKR, NEER, NEHEERL, N TR, 15
BEs. BEHER], ANHERE, EEmS, EELE SRR, ETETF. KFRT.
HEILEE: MAREHFO HIV/HCV BERRRE A5 C BUTFLAEE 22 FERA
T A RERFWES - e, KPR, 20084 11 A 26-28 A

3. HMiSE, LIRME, ElEmz, ERAS, RAEK. WoEN, BESR. /g
R c-myc BFEZFRD T HIV BhE Diffuse large B cell lymphoma @ 1 i %5 253
B A ARNB S dmE &, FLIR, 20094 11 A 21 B

4. EEERZ, BRIES, LAEN, BEE— NEFEEL, ST, BER, |
A, SRR, EREMZ. /NhFER: TagMan PCR EMEVE% iV 7= Efavirenz &
Atazanavir DIFRFR O 8 23 M A AT A RZE2MES - BE. L HE.
2009 45 11 H 26-28 H

5. BRHRAL. LRIER. PriE, BRTER, HEAZ: 2WERkA 2 Ic Atk HIV
YLD L7 16 55 254 Bl A ARR A a5 2, AL, 201042 A 20
5]

6. EERH ., BRESE. ARR—, EEHESF. LRM—., EREE, NERA, ER
Beth, BERIEN ., TR, MEEFIR. HEVEE], AAHEE, BRI, /NG HAART
FaRTR O HIV-RNA RHIMIHIOBARMERICE T3 £ 24 B AAT A XL
hrtES - A, BT, 201045 11 H 24-26 B

7. REHH, HEEME, FERISE, AR, G AR HAART NEEE
(2 & U HCV-RNA 23¥H48 L7 HIV - HOV BRI E O —fF] % 24 B B Ax 1 X%4%
WS - e, HA, 20104 11 A 24-26 H

8. it AT, LRAE, WOEN, BEREE, JNEBEELL, SBENZ.
REEE, BEES. MGFER, SAHEE, BEEME: AIDS B Y o _EOWEERRKICE
B v oREifER A & /- L7z EBV related HIV-lymphadenitis ®O—fF %5 24 [@ A A&
T RFRPNES - R, B, 20104E 11 A 24-26 H
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Junko Hattori, Teiichiro Shiino, Hiroyuki Gatanaga, Shigeru Yoshida, Dai Watanabe, Rumi Minami, Kenji
Sadamasu, Mikiko Kondo, Haruyo Mori, Mikio Ueda, Masao Tateyama, Atsuhisa Ueda, Shingo Kato, Toshihire Ito,
Masayasu Oie, Noboru Takata, Tsunefusa Hayashida, Mami Nagashima, Masakazu Matsuda, Shiro Ibe, Yasuo Ota,
Satoru Sasaki, Yoshiaki Ishigatsubo, Yoshinari Tanabe, Ichiro Koga, Yoko Kojima, Masahiro Yamamoto, Jiro
Fujita, Yoshiyuki Yokomaku, Takao Koike, Takuma Shirasaka, Shinichi Oka, Wataru Sugiura:Trends in transmitted
drug-resistant HIV-1 and demographic characteristics of newly diagnosed patients: Nationwide surveillance

from 2003 to 2008 in Japan. Antiviral Research 88: 72-79, 2010.

3

1)

MIFETF, RIE, BELE, LE—8, WTER, LAR®RE : %10 B ANBEAEMEREREIEHA—~7
A7y rALED 1y ARCHHRRESET L PESBE. HARAREREE99(7) @ 164-171, 2010.
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1) EESR, NAER, IWBZHT, i, EHRE, BLRM, LTERL, TITERY, RHEAT: s e

2)

3)

4)
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v 2 T HIV/AIDS [HETHHE T £ & BV E->T. BATA %L, 2010 4, HE

BHEE, AR, BEME, LARE LASET, dF, FITEF, LE®E, MBIE—, §THEEE:
7wy 7 EURBRIC 81T B HIV RHEREHIRE O O OTHEROBIR L. BA= A %4, 20104F, HE.
THNTET, THAF, REM, BAB—K, WA=, LEBRE : MUERICBT 55 HIVEL D A DB HERE
[ZOWT, BARTA XF4, 20104, BHE

FRERHIF, MEEFAA—ER, HokiEz, WEER, HH%, TECE HMER, EcAiE GHEERE AEfL, K
#, R LHEA, 5FRH, GEERT, SIOME, RBEE, BEIHES HE—E, KEES, LT
Fe, BRBE, NERE, BHR 2RSS, GERET, MERIE, MiE— GERes, SEeT, ek,

RFEIEHR, BBgt, EIERT, BBK, ARKE, NBIET, AANR, Pk, SEE, ANET, #5E,

WABGLA, TEZ, BEAKES, RILUIES, ZHE : 2003~2009 F£0OHH HIV/AIDS BWHEGICIS 1T D AT
EoBm. BARTA %2, 201046, .

HEE, Efme, mEE, FEERL, HSEG, LESE SIS, B EHEA, ERBEA, BILE
B, PHERE : SHBIREFRECRT 5 HAMRT OB %HF 2009. BATA K%L, 20104, HT.

RRERHLT, Wk, S, TECE, bR, e AE, FREE NBERL FE, GRS, EEEA,

AR, EBEERT, SF0E REEE, AFtEE HE K, KAES, Lk, SRBEE mhEE,

NEERE, HREHET, BHR, SARE, EERT, MRIRE, RES HEHEMK, AEFR, [iE—, F50
WHA, BRI ER, SEKRIA, BERAEIT, Moo, LE®E, KFEH, BBEh, BEISESET, EAK KA
Wi, BIREE, RERE, NEEF, RER, PR, RS, ANEE, BEEE LKEGL, RTFES, #EE
WER, BELIES, JRLE, HZEE : 2003-2008 EOFH HIV/AIDS BWHESIZ361T 5 BRIMEEE 088, A AT A
AL, 20094, AR

RHPF, REM, BHB—, LRAZHT, 7, LHEHSE . HEAEEZRRL Ui FHeE A L5 HIV &
& DMELERBEO =D OFHELIZHWT. AART A XFL, 20094, 4HE
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LHERX, EEE, DAER, UTHET, ZEAF, HEHE, REGET, FEE—, WFERL, LBE=HET,
dEEGRR, STHT, BRHWOL, KBRS JbE7 oy 7 TERER] HIV/AIDS &4 - THES ) OBIR MBS, AR
T XL, 20094, £HE

Bz, SARE, GRIE, FHREK, EBEd, HREET, LEBX, ESK BHEA, BEE SHER
A, BINER, R{CE  ZHFLEREFEHEICBT S HAMRT OFHE. BAT A X%E, 20094, 4HE
INEEE, FAR LFHBER : FEREREEZESH HIV RYYEICR L. HARRT 2EA Lz 1 6. HAz 4 %S,
2009 &, £HE

INEEE, B LHEE, \WHERET  HIV/HYY EEERERIERFICRT 5 Peg-IFNa 2a D BEEHIER 5 DR,
AART A X%¥4, 20094, AR

EHEBE, EAM—ER, REEME, LAWE, LHZEF, i, EEBK, aTHER : A)IRNIZRT A HIV
BEROEHKICHET L7 /7 — MNRELSBROBE. BATA XFER, 20094, 452

INEER, AR, LHEEE, [UE=HTF : HAART BREAIZEED XA 77 U 2 & REEE L~ —h — OB,
AATA X%, 20084F, KBR.

ERR, WWFERETL, BH0Sh, LHEE  A)IRIFIFEFRIZBIT 202 ) v 7OBRREE LS % OR
B, BARTA AFER, 20084F, K.

EEER, FAH, LE®E, BT BREIFRSMEMAEICR U, TVD/EFV IZ X 5 HAART 4328Z) L 7= HIV/HBV &
BRYEO—F. AATA XEE, 20084, KK

MHE, BBz, H50%, TECSE MoER, FERIK RE GEXE A7-FRHA, EERA, TEEH
T, SIRE, AFES, RBEE, BR¥E, (xR, BVEE NEEE, SWHEHET B, 2455E,
BHEZ, fRIBRE, BIESE, MR8, MiE—, HEER, REMNT, S, BES—, &BKiL, &
Ao, LHSE, AFER, HBEMD, EIEEF EEKXK OREKE, FRE, FRER, HABET, &BEF,
ARATRERS, %, ILAKSL, RTEZ, RIUES, HEEKES : 2003-2007 F0HH HIV-1 BREE I 0 5 KA
HEEOBIR. AT %S, 20084, KK

ARE, SEE SAM—, 2%, LB, S, EE®RR, MEE—, fTEENE: kT ay s
HARRICET 5 11 EO HIVERERERIOR A5 & 5% OFE. BATA X¥R, 20084, KK
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(BFRHEASFERAEBEST—h'5 )
% 10 EEFARZREPIESRRIESZSBA—T VAV T 7 LY ZAFED
1 ZAEICIFIRRE#EHGEIT U feth S

A=TF A imHF T (EUAFRETEES v —)
TR = S 5 Y B (ERFERR B - $Ba A9
£E WX (BAFES 1 WE)
Gl i? A BB (EWKER R R A )
iE B 2R IR SEES (BRI A AT)
V7Fx 57— FH #k (ENESLHh Rl kg

Key words : "AEFYE, HIEMITRERE 229, KEE0E WIRREEEY
(HH&EE 99:1690~1697. 2010)

WEN S Y BEEZE L E Lo 2 B2 S T

fEIRE = HEEHELTH Y, ABED 10 HEi» Sidlde A X
ML BERSN L WIREET LA, RER O

L. PO DR 0 R k£ . BABITETA, RACLDERELD BV
2. EREH BT A, REMoTLE-72E DT ETLA. BRERE L

HYTHA. KIERIZGTD TEA. @EEDPD
I BEMEPBIICELEF—THhrT77L Y MEUI L CHEHEL DV THATL.
AZMBLEYT. SEDOH 770 Rid7 0 REE 1 WEBEIVYTTD.
TORREBMICELBREBREEHFLTNL IEE BEHEIE TV I OMAEET. —AES
CEEHMELTEBY EY. M, BENH, LTy, BEERICHRERIEH Y A, ik
T DMUIFRIR L, 2 O H BE W] RE v % #530 L BETEAS, KA MEE, BB KB
TR E MR L T2 ET. EAIRES  BTUhoTuwET. WHEMEIZS ) ¢
VL 9. A ST A, HE - REIRTHREET
S EBEESLMOBY. EFIRAICHE  WETEIHATLED, EWHLLWED 5
T HHERIFIRNEE TS, BB TTA, ABKE o F L7 K 3720, IREII AR T35,
1 77 A2 S Eh, SoPEREk, 55 (R 070 bR 8 4 CTEWEIFE T L. BRI 86 [|/4r, %, I
HELTWE L RAICITRINSEASHEE L © H: 166/64 mmHgT9. SpO:88% (room air) &

BRITHEL 20, DOIZE#F R LY, K FRLKTZREDE LS., YL T— LT A
oL E Lz HifnldZz <, CHEND BRE %

Fow LI T EH SLL. A <o RIEY o8Eib AL FRATLA. g5k
UnbH, 31 Bvessd, 2a4b thtl, BB TR SMEEI fine cracklesZ IERL L & L
e Fo RS EBOEHATLE, WHBE
I E RS 2 T FBEREPE & Bk B S DR T 2380 F L7

BAAHPEME £0% J|7S - FR22E7 A108 (164)
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ol 22 F£E EEHERFRREMBIE T AW SRHRESE

sk X REH

E1.

THRAZEIZRO TEATL .
BTSN FHATL.

b F@ISBITLTELS0MRBHEICL T,
BNEFIDVREYPT, YLT—LDETFTHHD,
Bk L. 20 FEESHEDIERISED
TWwb L) Z & TFh. fine crackleld HHE M
MR TIEITHE CHEIEFENTTH, 0
FHE ST THI 2o nwH) LT,

REH2 EETWLOIIL 0 53 IEENR
BELdHhEdh. FALRKRLOBELZOTL &
R

B7 ZFALICEWTIE Ao ) il
LTwET.

d AL > TWBFFRIZH Y 3.

B JEKkEEED DOTIEH Y TEATL.

dt CoORETTE T LAY A MEEEHRLT
HET. FFITETEOFIREITR A Z L
THEIZEW LB NEH, EMWERTIE < BT
Afine crackle, REEFRIMIE, X HICEFFL VT
FITTR TOL) RERTELRRNT, B3
ATLZZLEDL ) RERELTEZONE T
HENNIED L) LRERED LT T

REE 3 FERITREE LA 2L ONdH 5
WP A D . HEFT M 0 S5V IR - 08 PR
Tfine crackle b FENILIFMEA v v ) Z &h

F DI EFI

(165)

1691

-~

5, Bl ITHEEN RSB EICHEL AL
LbEbLbhETL, FHIIMArL v &, FlzE
P EYERT RO R A IE 72 < ¥ A d B D Tsystemic
LERBCTHERELELTCWL 02 bHhE

A, DNEHITRBIHEATHLEDTT .
meE £ TY.

BEEI3 €9 T 5HELwbWw3bcardiac dysp-
neak % ) Vo /o REIBOKERIC L 5 b DTit
L, PIZIETTHICE B Db, HDVidiE b
BREDEMEE D LZON SN T A,

# OB (EILKRFE—NED HHRIETER
HETHIVHIERIZAFEMIEBRT S 0TI
BnEBWES, AL VW) T LTI, @
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[onEs] [41E52]

WBC 22,670 /ul TP 9.5 g/dl BUN 50 mg/dl
Seg 785 % Alb 4.0 g/dl Cr 0.7 mg/dl
Band 40 % Amy 62 U/l UA 6.3 mg/d!
Eos 0.0 % AST 93 IU/1 TG 175 meg/dl
Baso 05 % ALT 22 1U/1 T-Cho 207 mg/dl
Lymph 125 % yGTP 45 {U/t Na 129 mEqg/i
Mono 40 % ALP 288 [U/1 K 5.3 mEqg/1
Myelo 05 % LDH 1.162 U/ Cl 30 mEa/i

RBC 423X 104 /ul CPK 67 U/ Ca 9.0 mg/dl

Hb 12.6 g/dl T-Bil 0.4 mg/dl CRP 17.6 mg/dl

Ht 38.0 %

PIt 65.9% 104 /ul

[BEh] [EnifRmmA 2]

HBs Ag (=) pH 7511

anti-HCV (=) Pa02 40.5 Torr

STS (+) PaCO:z 22.9 Torr

TP (+) HCO3 18.2 mEag/L

B-D-glucan 52.6 pg/mi BE -26

A-aD02 82.02 Torr

. HERERE CT
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Abstract

The expression levels of various cytokines increase with the progression of HIV-1 infection. However, the effects
of antiretroviral therapy (ART) on serum cytokine levels have not been fully determined. In this study we
measured serum cytokine levels of 35 HIV-1-infected Japanese adults. We first performed a cross-sectional study
and observed that TNF-a, IL-6, IL-10, IL-18, and IL-7 levels all showed significant increases in those with
advanced disease, and that this had a significant negative correlation with the CD4 cell count. However, IFN-g
levels did not show this relationship. A longitudinal study in 18 HIV-1-infected patients with a CD4 cell count
<350/mL revealed that the introduction of ART reduced cytokine levels. Significant reductions of IL-7, IL-10,
IFN-g, and IL-18 levels were observed on days 30, 60, 90, and 90 after the initiation of ART, respectively. These
results indicate a discrepancy between cross-sectional and longitudinal studies of serum levels of IFN-g. To
clarify this, we investigated serum IFN-g levels in each patient. In 5 of the 15 patients IFN-g levels did not
decrease, even after ART initiation, and remained at 5 pg/mL or higher on day 120 after ART initiation. Higher
IFN-g levels (>5pg/mL) were also observed in 2 of 7 asymptomatic patients, and 2 of 11 patients who un-
derwent ART for 1 year or longer. These data demonstrate that IFN-g levels in some patients increased and
remained high even after the initiation of ART, which was a specific observation different from those of the other

cytokines.

Introduction

YTOKINES ARE INTERCELLULAR SIGNALING MOLECULES

that regulate the differentiation, proliferation, and acti-
vation of immune cells (11,12). They are primarily secreted by
immune cells, and they exert their biological effects by bind-
ing to specific receptors on these (autocrine) or other target
cells. Cytokines serve as the immune response molecules
against infective microorganisms, and also have various
physiological functions in inflammation, allergy, develop-
ment, and hematopoiesis. The cytokines include interferon
(IFN), tumor necrosis factor (TNF), and colony-forming fac-
tor, as well as the interleukins (ILs), which all show different
functions in vivo. Common characteristics shared by these
cytokines include effectiveness, even in trace amounts, tran-
sient secretion, and a short half-life. Thus serum cytokine
levels are generally low and are often undetectable in healthy
individuals. Another common feature of cytokines is the
presence of complicated networks or cascades, which regulate
their mutual effects additively, synergistically, or antagonis-

tically. The Th-1/Th-2 balance represents one of these net-
works (6). This balance determines the differentiation of naive
T cells into Th-1 cells for cellular immunity, or Th-2 cells for
humoral immunity.

Human immunodeficiency virus (HIV)-1 infects CD4™" cells
to destroy the immune system, leading to the development of
acquired immunodeficiency syndrome (AIDS). After HIV-1
infection, 5-10 y will pass without symptoms in most patients.
This period is called the asymptomatic carrier (AC) period.
Although apparently asymptomatic in this period, HIV-1
gradually destroys the immune system and decreases the
number of CD4" T lymphocytes (the CD4 cell count). When
the CD4 count drops below 200/mL, various opportunistic
infections, including AIDS indicator diseases, will develop.
Antiretroviral therapy (ART) with multiple agents was de-
veloped in the second half of the 1990s, markedly improving
the prognosis of HIV-l-infected patients. This therapy is
called highly-active antiretroviral therapy (HAART), which
continuously suppresses viral replication and restores the
function of the immune system in HIV-1-infected patients.

L AIDS Medical Center, Osaka National Hospital, National Hospital Organization, Osaka City, Osaka, Japan.
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Many studies have been conducted on the importance of
cytokines in the pathogenesis of HIV-1 infection because it
affects the immune system (11). In the pre-HAART era, the
expression levels of various cytokines reportedly increased,
along with the progression of immunodeficiency (1,3). Since in
previous studies researchers have reported that a Th-1/Th-2
imbalance is strongly involved in HIV pathogenesis (5,7), the
cytokines responsible for the Th-1/Th-2 balance, such as IL-2
(18), IL-6 (4), IL-10 (2), and IFN-g, have been studied in detail
(1). On the other hand, in the post-HHAART era, the increased
cytokine expression was decreased by ART (14,16,22,23,25).
However, only a few cytokines examined in the pre-HAART
era that exhibit abnormal expression have been studied. It has
not yet been determined whether this abnormal cytokine ex-
pression is caused by biological responses to viral prolifera-
tion, or whether it is induced secondary to other infections

A
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caused by the immunodeficiency. In fact, the abnormal cyto-
kine expression may be caused by latent opportunistic infec-
tions due to a decreased CD4 cell count. In this study we
investigated the cytokines with expression levels that differed
from those of the other cytokines, by measuring their serum
levels primarily in patients who underwent ART, in order to
identify the cytokines directly involved in HIV-1 infection.

Materials and Methods
Patients

We first obtained written informed consent from 35 HIV-
l-infected adults who regularly visited our hospital, and
collected sera from these patients. The median age of the
patients (34 male and 1 female) was 39 y (range 28-73 y). All
of the patients were Japanese. The putative infection routes
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FIG.1. Serum cytokine levels in asymptomatic carrier (AC), pre-antiretroviral therapy (pre-ART), and under-ART groups.
(A and B) Shown are the CD4 cell counts and HIV-1 RNA levels of the HIV-1-infected subjects in the three study groups. (C-
H) These plots show the values of the indicated cytokines in the three study groups. Statistical comparisons were made using

the Kruskal-Wallis test (*p <0.05, **p < 0.01, ***p < 0.001).
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of these patients included homosexual contact (29 patients),
heterosexual contact (5 patients), and transfusion for hemo-
philia (1 patient). We then measured the CD4 cell counts by
flow cytometry using the whole-blood lysis method. Plasma
HIV-1 RNA levels were measured using reverse-transcriptase
PCR (Amplicor HIV-1 monitor test; Roche Molecular Diag-
nostics Corp., Indianapolis, IN). This study was reviewed
and approved by the Institutional Review Board, National
Hospital Organization, Osaka National Hospital (approval
number 0542).

Cross-sectional and longitudinal studies

The patients were divided into the following three groups:
AC, pre-ART, and under-ART. They were then subjected to a
cross-sectional study to compare serum cytokine levels. The
AC group included asymptomatic patients with CD4 cell
counts of 350/mL or higher. The pre-ART group included
untreated patients (ART naive) with CD4 cell counts less than
350/mL, from whom samples were collected after treatment
for opportunistic infections. The under-ART group included
patients who underwent ART for 1 year or longer, and whose
plasma HIV-1 RNA levels were below the detection limit.
Patients in the pre-ART group were subjected to a longitudi-
nal study, and samples were collected from them periodically
after ART introduction for comparison with the baseline.

Measurement of serum cytokines

Serum cytokine levels were measured with a sandwich
enzyme-linked immunosorbent assay (ELISA). The following
reagents were used: IFN-g (human IFN-g ELISA; Bender
MedSystems, Vienna, Austria), IL-6 (Quanti Glo human IL-6
chemiluminescent immunoassay; R&D Systems, Inc., Min-
neapolis, MN), IL-10 (human IL-10 ultra-sensitive ELISA kit;
Invitrogen, Carlsbad, CA), IL-18 (human IL-18 ELISA;
Medical & Biological Laboratories Co., Ltd., Nagoya, Japan),
IL-1 (Quantikine HS human IL-1 immunoassay; R&D Sys-
tems), IL-2 (Quantikine human IL-2 immunoassay; R&D
Systems), L4 (human IL-4 ultra-sensitive immunoassay;
R&D Systems), IL-12 (Quantikine HS human IL-12 immu-
noassay; R&D Systems), IL-7 (Quantikine HS human IL-7
immunoassay; R&D Systems), TNF-a (Quanti Glo human
TNF-a chemiluminescent immunoassay; R&D Systems), IL-
17 (Quantikine human IL-17 immunoassay; R&D Systems),
and I1-23 (Quantikine human IL-23 immunoassay; R&D
Systems). The measurements were carried out according to
the manufacturers’ instructions.

Statistical analysis

Multiple comparisons were carried out using the Kruskal-
Wallis non-parametric analysis of variance (ANOVA) test.
The Spearman rank test was used for correlation, and the
Wilcoxon signed-rank test was used for paired data. The
significance level was set at p < 0.05.

Results

We measured the serum cytokine levels in 35 HIV-1-
infected patients. IL-1b, IL-2, IL-4, [1.-12,1L-17, and IL-23 were
not considered in the analysis because they were below the
detection limits in the majority of the samples (60% or above)
(data not shown). To examine the relationship between the
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serum cytokine levels and HIV-1 infection, the patients were
classified into three groups on the basis of their CD4 counts
and the introduction of ART: AC, pre-ART, and under-ART
groups, and their serum cytokine levels were compared
{cross-sectional study). The CD4 counts and plasma HIV-1
RNA levels of the groups are shown in Fig. 1A and B. As
presented in Fig. 1 D-G, serum TNF-a, IL-6, [L-10, and IL-18
levels in the pre-ART group showed significant increases
compared with the corresponding values in the AC and un-
der-ART groups. The IL-7 levels were significantly higher in
the pre-ART group than in the AC group, but comparable
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FIG. 2. Association of serum cytokine levels in HIV-1-
infected patients with CD4 cell counts and plasma HIV-1
RNA levels. (A) The bars indicate Spearman’s rank correla-
tion coefficients (r). (B) Linear regression analysis was used
to investigate the relationship of IL-7 levels with CD4 cell
counts (slope=-8.3, r*=0.42). (C) Correlation with plasma
HIV-1 RNA levels. The bars indicate Spearman’s rank cor-
relation coefficients (r).



