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Fig. 1 Effects of high hydrostatic pressure (HEHP) on human immunodeficiency virus
ype 1 (HIV-1). Suspensions of the virus (2 I8 stain) containing 10% fetal alf serum were
adbjected to HHP at 100 to 500 MPa for 10 min (%) and for 10 t0 1,000 min (B) 2t25°C-
The infective titers of HIV-1, calculated as a tissue culfure infectious dose (TCID), were
assessed in MT-4 cells. * Below the lowest detectable titer of the assay (108 TCIDsy/ml<0.5).
No, Infective ttes of HIV-1 without the HHP treatment. N, Those after the HHP treatment
at each plot. Reprinted from T. Nakagami et al., Transfusion, 36/5, 475-476 (1996).
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Fig. 2 Effects of high hydrostatic pressure (HHP) on various strains of HIV-1. Each
suspension of the viruses (a I1TB strain, M; a KK-1 strain isolated from an AIDS patient
aKK-2 strain from an HIV carrier, A) containing 10% fetal calf serum was subjected to
HHP at 100 to 550 MPa for 10 min at 25°C. Sec Fig. 1 for other details.
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Fig.3 Electron-microscopic observation of HIV-1 (a II B strain) particles treated without
(A) and with the high hydrostatic pressure treatment at 500 MPa for 10 min at 25°C (B and
o).
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Fig. 4 Effects of high hydrostatc pressure (HEP) on the infective tiers (M) and the
reverse-transcriptase (RT) activities (@) of an HIV-1 IIIB strain. RT activities were
determined with a modified method of Lec etal ¥, See Fig. 1 for details.
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Fig. 5 Electron microscopic obscrvation of rabbit platelets treated without (A) and with
high hydrostatic pressure at 100 MPa (B) and 300 MPa (C) for 10 min at 25°C.
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Effects of High Hydrostatic Pressure on HIV Infectivity and Blood Cells
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Ibaraki 300-26, Japan and *Osaka Prefectural Institute of Public Health, 1 -Chome 3-69,
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Abstract

We previously reported that high hydrostatic pressure (HHP) at 400 MPa or higher
inactivated HIV-1 (an HTLV-IIIB strain) (Fig. 1) but that HHP did not alter the biological
activities of such plasma proteins as antithrombin [II, 7 -globulin and blood coagulation
factor IX except for factor VIII*?.

The present paper describes (1) HHP-induced decreases in infective iters of various
strains of HIV-1 including a I11B strain and clinical isolates of KK-1 strain derived from an
AIDS patient and KK-2 strain from an asymptomatic carrier, (2) morphological changes of
HIV particles induced by HHP, (3) HHP-induced decreases in reverse-transcriptase (RT)
activities of HIV-1, and (4) morphological and functional changes in such blood cells as
erythrocytes and platelets treated with HHP.

HHP inactivated HIV. Decreases in the infective titers were somewhat different among
the strains tested; i.e., IITB strain was more susceptible to HHP than the clinical solates of
KK-1 and KK-2 (Fig. 2).

Electron microscopic observation revealed that HHP ruptured HIV particles (Fig. 3-B)
and induced leakage of their core protein (Fig. 3-C).

HHP inactivated RT activities. Decreasing patterns of RT activities were coincident with
those of the infective titers (Fig. 4).

HHP at 100 MPa or higher destroyed such blood cells as erythrocytes and platelets (Fig.
5) and inactivated platelet-coagulation capabilities.

From these findings, inactivation of HIV by HHP may be associated with damage of HIV
partiles and/or reduction of RT activites. Since HHP did not altr the biological actvitics of
such plasma proteins as blood coagulation factor X, antithrombin III, and 7 -globulin but
destroyed such blood cels as erythrocytes and platelets, application of HHP may be restricted
to inactivation of HIV in plasma fraction.
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