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Figure 2. The effect of ARV in pre-adipocytes and mature
adipocytes. From confluence (day 0), 3T3-L1 cells were
treated with differentiation medium in the absence (control)
or in the presence of vehicle or various ARVS. To compare
the effects of ARVs on preadipocytes with mature adipocytes,
ARVs were added to the medium on day 0, when 3T3-L1
cells are still preadipocytes (gray bar) or on day 6, when 3T3-
L1 cells differentiate to mature adipocytes (white bar). (A)
The effects of ARVs on triglyceride accumulation during 3T3-
L1 adipose conversion, On day 7, the cells were stained with
Oil red O. Staining was quantified at 520 nm after solubiliza-
tion and expressed as %+SE of the control on day 7. (B) The
effect of ARV on adiponectin mRNA levels in 3T3-L1 cells.
On day 7, total RNA was prepared and mRNA levels were de-
termined by real time RT-PCR. The results shown are after
correction for the levels of § actin mRNA and normalized to
the controls and represent the meansSE. (C) The effect of
ARV on adiponectin secretion in 3T3-L1 cells, At day 7, each
supernatant was collected. Then, concentrations of the adipo-
nectin were determined using an ELISA. Results shown are
normalized to the controls and represent the mean+SE. Sig-
nificance of difference between vehicles and other ARVs was
evaluated by using the Dunnett test. EFV: efavirenz, RTV: ri-
tonavir, ATV: atazanavir, NFV: nelfinavire

on the expression of adiponectin mRNA. In 3T3-LI cells,
the expression of adiponectin mRNA was decreased by
RTV, NFV and EFV, but not by ATV. These data are consis-
tent with our in vive data. The pre-mature adipocytes were
more sensitive to the effect of NFV and EFV on adiponectin
mRNA and lipid accumulation than mature adipocytes.

Since adiponectin is mainly produced from mature adipo-
cytes, some factors, such as the regulatory mechanisms for
the differentiation of adipocytes, might be involved in the
expression of adiponectin. In fact, in subcutaneous fat from
individuals from HIV-associated lipodystrophy, decreased
expression of some differentiation-associated gene, such as
sterol regulatory element binding protein 1, CAAT enhancer
binding protein o, and peroxisome proliferators-activated
receptor-y have been described (16). On the other hand, the
effects of RTV and ATV on the expression of adiponectin
mRNA and lipid accumulation were not significantly differ-
ent belween pre-mature adipocytes and mature adipocytes,
Further, the effects of RTV, NFV, and EFV on adiponectin
expression were observed also in mature adipocytes, though
to a lesser extent than in NFV- and EFV-treated pre-mature
adipocytes. These results showed some mechanisms other
than differentiation-associated gene might be involved in the
expression of adiponectin. Adipose cells are highly sensitive
to oxidative stress, and it has been reported that oxidative
stress is one of the mechanisms that regulates adiponectin
expression. Using a reporter construct containing the adi-
ponectin promoter, reactive oxygen species (ROS) have been
shown to reduce the transcriptional activity of the adi-
ponectin gene in 3T3-L1 adipocytes (17). From the current
data, it is certain that various mechanisms are involved in
the regulation of adipokine expression and that the effects of
ARVs on adipogenesis and adiponectin expression may vary
among different drugs. The distinct metabolic effect of
ARVs could therefore be a consequence of their differential
effects on both the production of adiponectin and the adipo-
cyte physiology.

We have shown that ATV, in comparison to RTV, NFV
and EFV, causes less inhibition of adiponectin secretion and
lipid accumulation. Furthermore, the replacement of RTV,
NFV, and EFV to ATV did not decrease the serum HMW
adiponectin level and ATV replacing therapy has been asso-
ciated with a decrease in hyperlipidemia and an increase in
serum HMW adiponectin in HIV-infected patients. In the
same way, ATV leads to a reversal in the impairment of adi-
ponectin secretion or other metabolic abnormalities in 3T3-L
1 cells. These properties could underlie the favorable meta-
bolic side effect profile of ATV observed in its clinical use.

This study showed the direct effect of ARV on the lipid
metabolism, but it is possible that such abnormalities in adi-
ponectin and lipid metabolism in HIV-infected individuals
are the result of either the consequence of HIV infection it-
self or of cytokine/chemokine released from infiltrating
macrophages, or several other factors.

This study provides important new information for clini-
cians and patients regarding the relative risk and benefits of
available antiretroviral regimens for the initial therapy of
HIV-1 infection. EFV and some Pls except for ATV contain-
ing ART decreased serum HMW-adiponectin, which is asso-
ciated with dyslipidemia and lipodysirophy. Some ARVs,
with the exception for ATV decreased the expression of adi-
ponectin in adipocytes in vitro and the phenomenon seems
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Figure 3. The elfect of replacing ARVs with ATV on adiponectin mRNA levels in 3T3-L1 cells.

From confluence (day 0), 3T3-L1 cells were treated with differentiation medium in the absence
(control) or in the presence of vehicle () or various ARVs, which were added to the medium at day
0, when 3T3-L1 cells are still preadipocytes, (*)(A), or on day 6, when 3T3-L1 cells differentiate to
mature adipocytes (o) (B). On day 7, the cells were washed and then treated with the medium con-
taining ATV(2) or with the medium with the same ARV as used until day 7 (#, ). On days 7 and
9, total RNA was prepared and mRNA levels were determined by real time RT-PCR. Results
shown are after correction for the levels of [§ actin mRNA and normalized to the control and repre-
sent the mean x SE. P values are evaluated by Student’s t-test. ¥p<0.01 versus the same ARV as
used until day 7. EFV: efavirenz, RTV: ritonavir, ATV: atazanavir, NFV: nelfinavir

1o be caused by several different mechanisms. A greater un-
derstanding of the mechanisms underlying the development
of this metabolic effect could lead to safer ARVs, and at the
same time lead to the most appropriate treatment for these
metabolic side effects of ARVSs,
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Peripheral blood HIV-1 RNA load (HIV-BNA) CIM positive T lymphocyte counts (CDAL HIV-] Ap/Ab
ELISA (ELTSA) patterns of Western blot results are shown, '
PP Prcumoeysts pnvumonia, TB; Tuberculosis, ART: antiretrovieal therapy, ELISAS enzyme-linked im-
munesorbent assay.
hydrocortisone Prednisolone(mg/day)
PEP“ T]fﬂraw T8 Therapy ;
HIV-RNA CD4 4
400
V.RNA
1000000 + 300 il
10000 | 200
100 | 100
0 1] :
HIV-DNA (copies/10° cells) 1551 7m 39 ni
‘05 ‘06 07
Mar Apr May Jun Jul Dec  Jul  Sep  May
Tgpibl(eny) v v : ¥ + P - - - -
gqp120{env) - . % - . " . . - . ;
pol(pol) . . A p P . " - . . -
p3Sigag) - - » R . « . . u " "
pR@O) - . - - e
gpdienv) - . - . . . . - - - -
pligag) - - - -
p3d(pol) . ; . : . " . . . . -
p24/25(yag) - - “ - - . . - . - -
p'm[gag) * + * + + + + a - & &
HIV-Ag/Ab 68 501 3868 0.9 055
ELISA) + o+ o+ : :
HIV.Ab (PA) 512 512 64
+ + +
Table 2 Tatient profiles
Cm HIV.RNA ARV Duratéon Cid lmiﬁ] v i et dise (i
Age iresstit) o) (renesd t/ply Steroad fase steveid dose (maxh
. & . " - hefore ART Hydeocortisone [(0mg
o i o <% 21 ! afrer ART PSL 20my
| ) an ¢ 50 4 [BE3 betnre ART mP*SL 500my
2 35 374 < 1 2 before ART a1, limg
3 37 ad] < 50 2 13 wfter ART PSL 20myg
' 19 Sl < 30 36 i after ART PSL dkug
A 47 595 < 50 35 m i 0
f ) 53 < 5 1 Dot e ]
7 30 513 <™ 18 23 &
2 30 155 13000 ) 155 4]
& 29 i 1300 [} 245 e 0
] a0 ’ 325 B4 0 22 e ’ 0 ’
CO4 fmink minimumn CTH T Iymphoeyte counts during elinicsl course,
Sterob] dose (mask masinmn stenid dose use during clinical course.
Gk L 2:RFETIE03%, Gibbonns ] HSOMK % M LG A Y, By o) yilE (DHIV-

s U2 T L8N Rl vt v AT (AR 2R (5) U L AMOEIM, (6) HRFEILHio|I]E,
OB EE LTk (L A 2 Fall (2) fEoOH (7) WEA, Z2risiraisd, REHOES, &
9o AT LA 4RI R, I LT B TIIV A AL T s 2IERLLEASEA L TEY, (1) @

THE2LEE 5 H20H



HIV 828R v hO—O%ZER U SEEE OFERICE T DR 119

Sy

3N
4

Fig 2 Response of the perpheral blood mononuctear cells (PBMCH w HIVasperifie protein.
S 10° PBMUs were incubated in triplicate with PHA 2uMi Gag p24 (ludh. Gag pi7
1 2uM), gpdl 02uM) for 3 days () Proliferation assays were performed with a Cell profif-
eration Assay kit (b) IFNy mRN A expression of PEMC was evaluated by quantitative RT-
PCR. () Secretion of [FNY o the culture medium was assayved using an ELISA Results are

expressed as the ratio of data of PEMC with antigens to data of PBMU without antigens,
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A Case of HIV-1 Infection that Showed Western Blot Analysis for HTV-1
Negative After Antiretroviral Therapy

Rumi MINAML Soichiro TAKAIIAMA, Hitoshi ANDO & Masahiro YAMAMOTO
Internal Medicine. Clinieal Research Institute, National Hospital Organization, Kyushu Medical Center

Western blot (WB) is the most widely accepted confirmatory assay for detecling antibodies to the hu-
man immunodeficiency virus 1 (HIV-1), We report the case ol an HIV-T patient whose WE was negarive for
OVET WO YCars,

A Al-vearold Japancse man with Pneumocystis pneumonia (PCE) and puimaonary tuberculusis referred
in March 2005 was jound to have positive HIV-1 ELISA and IV RN A PCR. but HIV-D WE with only two
bands, at gpl60 and pl8, and no WB HIV-2 band. The CDA count wus 37 pl. and rotal immunoglobulin, 1gG,
1M, and IgG subclasses were normal The man was treated for POP and pulmonary wberculosis, then un-
derwent antiretroviral therapy, He had taken short-terms steroids to treat a drug allergy and immune re-
constitution syndrome. Six months later. his serological ELISA tests for HIV-D and HIV DNA PCR were
negative and WB showed no positive band, The CD4 count recovered gradually, and exceeded 350 pl. two
vears later, but WB remained negative. Lymphoproliferative assays and interferon v pxpression against
HIV-pl7, p24. and pil were studied and compared to those of other IV infected patients. Our patient
showed no response to pl7 or p21 and only a weak response (o pdl, Other patients showed a response o
HIV-antigens, but patients with antiretroviral therapy or with histories of sternid use responded more
weakly than those with neither. These findings show that HIV-specific lymphocytes decline with antiretrovi-
ral therapy and steroid Lreatment within varly HIV infection. 1t is therefore important to interpret negative
serological tests carefully in patients such as ours.

(A, Inf. D. 83 1 251~ 255, 2000]
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