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FIG. 9. An ultrathin section of a cell 24 hr after infection showing intranuclear naked viruses and extranu-
clear and extracellular enveloped particles. NV, nuclear naked virus; EV, extracellular enveloped virus. x
24,000.

agation of viruses in large suspension culture phytohemagglutinin. We have found that HSV
units. can replicate in permanent human lymphoid
Nahmias et al. (24) have reported that HSV cell lines without stimulation. The HSV yields

can replicate in fresh human leukocytes in obtained by this method were 10 to 15 PFU
vitro provided the cells are stimulated with per cell. Roizman and Spear (33) have ob-
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tained a higher yield of HSV in roller-bottle
cultures with HEp-2 cells. They were able to
produce HSV in a range of 100 to 200 PFU per
cell. In this study, the relatively low virus
yield may be due to the low level of MOI used.
Alternatively, the RPMI 8226 cells may have
the EBV genome in them since Zur Hausen
and Schulte-Holthausen (40, 41) have recently
found that the EBV genome was present in the
"EBV-negative" Burkitt lymphoma cell line,
Raji, and in fresh biopsy materials from
Burkitt lymphoma as well as from anaplastic
carcinoma of the naso-pharyngeal region. The
presence of the EBV genome may perhaps in-
terfere with HSV replication in analogy to the
limited replication of EBV in many lymphoid
cell lines. Recently Rabson et al. (27) reported
on a growth inhibitor of Herpesvirus hominis
found in extracts of the AL1 cell line, an EBV-
positive Burkitt lymphoma cell line. Such an
inhibitor may be produced by other lymphoid
cell lines with an apparent EBV infection, thus
preventing replication of HSV to different ex-
tents depending upon the degree of infection.
Further experiments may determine whether
the relatively low HSV yield can be improved
or if this is inherent for these lymphoid cells.
The calculation of the ratio VLP/PFU indi-

cated that 12 hr after the infection this value
was higher than expected: 103 to 105
VLP/PFU. Thirty and 48 hr after the virus
infection, 102 to 103 VLP/PFU were calculated.
Perhaps at the beginning more noninfective
virions were present in the culture; thus, the
ratio of VLP/PFU was high. As the infection
progressed, complete virus particles were re-
leased resulting in a much lower VLP/PFU
ratio.

All the methods used for characterization of
the HSV infection (different virus counts, cell
counts, and electron microscopic observations
of cell sections) indicated that there was a pro-
gressive HSV infection, although it was not
synchronous.

Preliminary screening for a suitable host cell
line for HSV among the permanent human
lymphoid cell lines in the RPMI cell bank in-
dicated that RPMI cell line 8226 was one of
the best hosts. Indirect biological tests have
shown that this is an atypical cell line (9, 16,
22). Characteristics of RPMI cell line 8226 that
may explain its ability to support the growth
of HSV are a lack of immunoglobulin produc-
tion (it produced only gamma-type light
chains), possible inability to make interferon,
and undetectable levels of infection with EBV;
EBV may cause inhibitory cross-reactions with
HSV.

Although it was previously reported (22) that
RPMI cell line 8226 cells grew for long periods
in serum-free medium, the available cultures
in a large-scale unit failed to grow in a me-
dium without serum. Nevertheless, the serum
concentration needed for growth was low: 2%
compared with 5% required for reasonable
growth rates of other human lymphoid cell
lines. The presence of HEPES buffer in RPMI
1701 medium prevented rapid pH changes as-
sociated with bicarbonate buffering of the
standard RPMI 1640 medium (20).
The low RdP activity found in HSV-infected

cultures might be expected when dealing with
a DNA virus (11). The increased DdP activity
in HSV-infected cultures needs further investi-
gation to determine whether it was due to
virus induction of a host or a virus enzyme.
A good yield of HSV and elevated enzyme

activity in large-scale lymphoid cell culture
systems could provide sufficient materials for
further biochemical and immunological anal-
yses.
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