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The Possible Local Synthesis of Antibodies to Herpes
Simplex Virus in Normal Cerebrospinal Fluid

SUMMARY: We have used the techni-
que of antibody mediated cell dependent
immune lysis to examine paired samnples
of serum and CSF for antibody to herpes
simplex virus. The 40 patients studied
had no inflammatory disease of the
nervous system, yet 20 of the CSF
specimens did have antiviral antibody.
This is an extremely sensitive technique
for the detection of at least one type of
antiviral antibody and ‘‘in vitro'' is a

RESUME: Nous avons utilisé la techni-
que de lyse immune cellulo-dépendante
par anti-corps pour examiner des
échantillons pairés de sérum et de LCR a
la recherche d'anti-corps au virus
d’ herpés simplex. Les 40 patients étudiés
n’avaient pas de maladie inflammatoire
du systéme nerveux, mais 20 des spéci-
mens de LCR avaient des anti-corps
contre le virus. Il s’ agit d'une technique
extrémement sensible pour la détection
d’au moins un type d’ anti-corps contre le
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very effective way of killing virus in-
Sfected cells. There is no correlation be-
tween the level of antiviral antibody in the
CSF with the total protein content, but
the high CSF: serum antibody ratio in
some subjects who are particularly sus-
ceptible to recurrent herpes infection
raises the possibility that local stimula-
tion and production of this antibody may
occur.

virus et, ‘‘in vitro'', c¢'est une méthode
trés efficace pour tuer les cellules
infectées. Il 0’y a pas de corrélation
entre le niveau d’anti-corps antiviraux
dans le LCR et le contenu total de
proteines, mais le rapport LCR: anti-
corps sérique élevé chez certains sujets
qui sont particulierement susceptibles a
Uinfection récurrente d'herpes suggere
la possibilité que la stimulation locale et
la production de cet anti-corps puissent
exister.
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INTRODUCTION

Several studies have suggested
that finding antibodies to herpes
simplex virus (HSV) in cerebrospi-
nal fluid (CSF) is indicative of active
herpetic encephalitis (Lerner et al.,
1972; Cappel et al., 1975). We have
developed a very sensitive assay for
antibodies to HSV 1 and have shown
these antibodies to be frequently
present in normal cerebrospinal fluid
(Russell and Saetre, 1976).

The assay depends upon the abil-
ity of a minute amount of specific
antibody to sensitise HSV infected
target cells for lysis by unsensitized
control mononuclear cells, te. anti-
body dependent, cell mediated lysis
(ADC) (Russell et al., 1975). In this
study we have increased the number
of our initial observations and de-
monstrated the sensitivity of this
technique in the detection of an-
tiviral antibodies.

MATERIALS AND METHODS

The target cells, a line of human
embryonic amnion cells, were in-
fected with HSV 1, and 5'Cr labelled
as previously described (Russell et
al., 1975). 104 infected and control
target cells were incubated with 100
p 1 of CSF and 108 peripheral blood
mononuclear cells for 3 hours. at
37°C. The remaining cell pellet and
the supernatant were counted and
the % 5'Cr release calculated. The
results are expressed both as
specific 5'Cr release — as in the
figure — and also as the separate
percentages of 3'Cr released from
infected and uninfected (control)
cells.
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Figure I—Percent Specific 5'Cr released from HSV1 infected target cells by lympho-
cytes in the presence of CSF from two subjects (KA and LI). The effect of serial
dilutions of CSF is shown to demonstrate the amounts required in this assay system.

TABLE 1
Percent S'Cr release from HSV I infected target cells by lvinphocyies in the presence
of CSF or serum. The 3'Cr released by CSF and serum from the same person is shown
for seven subjects who have been selected to illustrate the various relationships found.

%>'Cr released by incubation with
CSF and lymphocytes from: Frequency of CSF
Patient | Age | Specimen HSV1 preyious Protein
Infected cells* Uninfected cellse | herpes infection mg%
Pe 47 Serum 26.8 4.4 Occasional 65
CSF 8.0 3.7
Vo 53 [ Serum 24.7 8.0 None 76
CSF 18.2 7.0
Ra 33 | Serum 24.5 5.4 Regular 144
CSF 16.4 5.7
No 40 | Serum 38.4 5.0 Often 75
CSF 23.9 4.0
De 28 | Serum 40.3 4.9 Often 35
CSF 15.9 4.6
Sa 40 { Serum 15.3 3.8 None 29
CSF 3.6 3.0
Mc 44 | Serum 4.5 3.8 None 66
CSF 3.5 3.7

*Background release from infected target cells alone=2.8 (£0.7).

o Background release from uninfected target cells alone=4.6 (*1.1).
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Specific 5'Cr release= 1 - N 4 100
FI

I = cpm of supernatant after incu-
bation of infected target cells
with CSF and lymphocytes
minus the background 5!Cr re-
lease.

N = cpm released from uninfected
cells minus background.

[z cpm after freeze thawing of in-
fected targets x 5.

1.0 ml of CSF was obtained during
routine lumbar myelography and a
serum sample was later obtained
from the same patient. CSF was
discarded if it contained 5
RBC/cu.mm., in view of possible
contamination with plasma under
these circumstances. 40 paired
serum and CSF specimens were ob-
tained.

RESULTS

Initial experiments were per-
formed with serial dilutions of CSF
to determine the optimum concen-
tration in this assay (Fig. 1). In sub-
sequent experiments 100 i 1 were
used. 20 of the CSF specimens gave
a significant 51Cr release. In all cases
the paired serum sample was also
positive and had a higher % release
(see Table).

The % 5'Cr release did not corre-
late with the total protein concentra-
tion of CSF, even when the
seropositive patients alone were
considered (see Table 1).

Three patients with persistent and
frequent episodes of oral herpes had
relatively high 3'Cr release from
both CSF and from serum. No CSF
specimen induced 3'Cr release when
incubated with infected targets in the
presence of fresh complement —
most serum specimens did (Russell
et al., 19795).

DISCUSSION

It is clear that with sufficiently
sensitive techniques anti-herpes an-
tibody can be found in cerebrospinal
fluids that would otherwise be con-
sidered normal, and it seems likely
that it is this antibody that may be
responsible for the maintenance of
herpes virus latency in nerve ganglia
(Stevens and Cook, 1974). The anti-
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body detected by our technique is
known to be of IgG type (Shore et
al., 1976) but whether any of it is
produced locally cannot be clearly
answered from our data. Neverthe-
less the normal range for the IgG
concentration of CSF has been fre-
quently assessed and is usually
below 13% of the total CSF protein
(Yahr et al., 1954; Lamoureux et al.,
1975). Tourtelotte (1972) has sug-
gested that the normal CSF: serum
IgG ratio is approximately 1:275.
Thus the ratio obtained by compar-
ing the percentages of 3'Cr released
by CSF and serum can be used to
assess the possibility of local anti-
body synthesis by comparison with
his suggested figure. It would seem
that the ratio is very much lower
than this in some patients, and this is
at least consistent with the possibil-
ity of local stimulation and produc-
tion of this antibody.

Antibody dependent cell mediated
immunity (ADC) is an efficient
mechanism for the lysis of herpes
infected cells and it has been sug-
gested that it might have a protective
role in vivo (Rager-Zisman and Alli-
son, 1976). The mononuclear cell
mediating this phenomenon in our
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system is a ‘‘null cell” — that is: a
cell that neither forms rosettes with
sheep red blood cells (a T cell) nor
has syrface immunoglobulin markers
(a B cell). As the few lymphocytes
present in normal CSF are almost all
T-cells, (Manconi et al., 1976), it
seems unlikely that the ADC effect
of CSF antibody has an in vivo role.
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