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RESEARCH NOTE

HIV-1 Isolation from Plasma
Specimens
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The human immunodeficiency virus type 1
(HIV-1),  ethiologic agent of AIDS, can be detected
within weeks to months of exposure. HIV-1 can
be isolated from peripheral blood mononuclear
cells (PBMC) of  HIV-1 infected patients (RW
Coombs et al. 1993 J Clin Microbiol 31: 1980-
1986).

The data accumulated up to now indicate that
plasma virus levels may be useful to indicate the
rate of viral replication in infected people and thus
may possibly be of value for prognostic analyses.
During acute HIV-1 infection, the frequency of
virus isolation and the plasma virus titers are high
(ES Daar et al. 1991 N Engl J Med 324: 961-964,
DA Cooper et al. 1995 Lancet 1: 537-540). Fol-
lowing initial viremia, however, the viral load in
plasma decreases  up to more than a 100 fold (Daar
et al. loc. cit.). In many cases this reduction in vire-
mia occurs within a period of several weeks and is
correlated most probably with the antiviral immune
response.

In designing a collaborative project between
laboratories and hospitals in different states of Bra-
zil, the difficulty of shipment of fresh blood was
discussed. As there is minimal published data on
the stability of HIV-1 load markers with respect to

sampling, processing  and  storing conditions, an
attempt to isolate virus from frozen plasma
aliquotes was carried out.

For the present study,  nine adult women, be-
longing to a cohort of the Evandro Chagas Hospi-
tal, were included. All women were infected het-
erosexually, at between 24 and 37 years of age
(mean age: 26.5). Some additional clinical infor-
mation was available for these patients (see Table).
Sample collection dates varied between 2 months
and 15 days before starting of the experiment. On
receival of blood samples, PBMC were separated
by gradient centrifugation and plasma was
aliquoted and stored at -20oC. Surplus PBMC were
cryopreserved.

Isolation of HIV-1 from fresh or frozen PBMCs
was carried out using the traditional co-culture
method with phytohemmaglutinin (PHA) stimu-
lated normal donor PBMCs (H Ruebsamen-
Waigmann et al. 1994 AIDS Res Hum Retroviruses
11: 1401-1408). For isolation of HIV-1 from
plasma specimens, the sediment of 2ml of plasma
(ultracentrifuged 40,000 x g/60 min), resuspended
in 0.5 ml of culture medium (RPMI 1640, Sigma,
St Louis, USA) was used to infect 5x106 PHA-
stimulated donor PBMCs. The cells were gently
resuspended in 0.5 ml of medium and incubated
with the samples at 37°C/5% CO2/30 min. At the
end of the incubation period, 4 ml of culture me-
dium were added. Thereafter, the cultures were
maintained just as routine co-cultures (Ruebsamen-
Waigmann et al. loc. cit.). Isolation success was
evaluated by HIV-1 p24 antigen determination
(HIV-1 p24 Ag detection kit, ELISA, DuPont,
Wilmington, DE) in supernatants of the 7th and
14th day of co-culture.

HIV-1 isolation from plasma was positive from
all samples from which HIV-1 had been originally
isolated from fresh PBMC (6/6). Isolation of HIV-1
from frozen PBMC was positive for only three out
of the four attempts carried out. Three samples from
which HIV-1 isolation from fresh PBMC had been
negative were also included. Isolation of HIV-1
from frozen PBMC was successful in the attempt
carried out, while isolation from plasma samples
from  three patients were positive in two attempts.
These results indicate that a second attempt of
HIV-1 isolation from stored materials is worth-
while, and that  no significant difference between
HIV-1 isolation from plasma or cryopreserved
PBMC could be noted.

A number of studies have reported the success-
ful isolation of HIV from cell-free body fluids, in-
cluding plasma and serum (RW Coombs et al. 1989
N Engl J Med 321: 1626-1630). The frequency
obtained of plasma isolation reported was higher
in individuals with more advanced disease as indi-
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cated by lower (<200) concentrations of CD4 posi-
tive lymphocytes in the peripheral blood (C
Rouzioux et al. 1992 AIDS 6: 373-377, LD Robin
et al. 1992 J Acquir Immune Defic Syndr 5: 822-
828). In this study, only two women had AIDS,
but overall CD4 concentrations were quite low.
However, our results indicate no specific correla-
tion between phase of disease and of HIV-1 isola-
tion from plasma.

In conlusion, a similar efficiency of recovery
of virus from PBMCs (both fresh and frozen) and
from plasma was observed. Therefore, it is pos-
sible to isolate HIV-1 even if local laboratory fa-
cilities prepared for  routine procedures in cell cul-

ture are not available. An important difference
observed between positive isolation of HIV-1 from
plasma and PBMCs was the culture period needed
for attaining positivity; probably reflecting lower
concentration of infectious virus in plasma than in
CD4 positive PBMCs. The efficient isolation of
HIV-1 from plasma samples described here should
be of importance for studies envolving frozen
plasma samples stored at sites were efficient col-
lection and storage of PBMCs is not feasable.
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TABLE

Information on number of patients (No.), date of sampling (Date), clinical classification  (Clin. class - according
to CDC 1986), period of time between sampling and first positive serologic diagnosis (Time post inf.), number of
CD4+ cells (No. CD4/mm3), and antiretroviral treatment (Chemotherapy) is indicated for each patient in paralell

to viral detection (Days of co-culture)

Day of p24 detection

No./Date Clin. Time No. CD4/ Chemo- Fresh Frozen Plasma
class post-inf. mm3 therapy PBMC PBMC

1 Mar 95 II >9m 83 Y - ND 14
2 Feb 95 II >5m NA Y 7 ND 14
3 Feb 95 III >3y 600 Y 7 14 14
4 Feb 95 IV >2y 87 Y 7 ND 14
5 Feb 95 IV >5m 312 N 7 14 14
6 Feb 95 III >2y 356 N 14 - 14
7 Mar 95 II >2y NA N 7 7 14
8 Apr 95 NA >7m NA Y - 14 -
9 Apr 95 II >1m 308 N - ND 14

NA: not available; ND: not done. Viral antigen detected using HIV-1 p24 ELISA kit (DuPont, Wilmington, DE);
N: no treatment;  Y: treatment; PBMC: peripheral blood mononuclear cells.


