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Short report

Soluble class I antigens in serum and CSF of patients
with varicella-zoster virus meningitis
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SUMMARY Soluble class I antigens (sHLA) are secreted by lymphocytes upon activation in vitro. The
intrathecal synthesis (ITS) of these molecules has been studied in patients with the varicella-zoster
virus (VZV) meningitis. In this paper we describe a sHLA index IH = (CSF sHLA/serum sHLA):
(CSF albumin/serum albumin) which is expected to increase only when sHLA is synthesised within
the central nervous system (CNS). The IH is elevated in the first week of meningitis, when antibody
synthesis is still low, and decreases thereafter. We think IH is an index of early lymphocyte activation
within the CNS. The relation of these findings with previous in vitro studies is also discussed.

A soluble form of membrane-bound major histocom-
patibility complex (MHC) class I antigens (sHLA) has
been shown to be secreted by both T and B lym-
phocytes when stimulated with mitogens.'

This is an early event and precedes lymphocyte
DNA synthesis by 24 hours.2 To see whether this in
vitro phenomenon has any significance in human
pathology, we studied the intrathecal production of
sHLA in a group of 16 patients with varicella-zoster
virus (VZV) meningitis. We also report the relation-
ship between the ITS of sHLA with local antibody
synthesis, blood-brain barrier (BBB) function and
time of evolution of the disease.

Materials and methods

Patient selection
We studied 16 acute aseptic meningitis (AAM) patients with
demonstrated ITS of VZV-specific IgG antibodies. The
detailed clinical data of eight of them as well as criteria for
their selection have been previously reported.3 The 16
patients had fever, headache and signs of meningeal irrita-
tion. Cutaneous shingles were present at the onset ofAAM or
developed within a week in eight cases. The outcome was
good with spontaneous remission of symptoms in each case.
One to three paired samples of serum and cerebrospinal

Correspondence to: Dr J C Alvarez-Cermeno, Department of
Neurology, Hospital Ramon y Cajal, Madrid, Spain.
Received 3 February 1989 and in revised form 20 April 1989.
Accepted 9 June 1989

fluid (CSF) were obtained from each patient. The first sample
was always collected within ten days of the onset of AAM
and the second within one month. In two patients, a third
pair was extracted 50 days and 41 days after the onset of
symptoms. These samples were all kept at - 70°C until
assayed.

Laboratory procedures
Unconcentrated CSF and serum sHLA were measured by an
ELISA method developed in our laboratory.4 Serum and
CSF albumin were determined by single radial immunodifus-
sion (Behring Institute FRG). To study the ITS of sHLA
avoiding a possible influence of passively transferred serum
molecules into CSF in the case ofBBB damage, we calculated
a sHLA index (IH), similar to that described for IgG. The
ratio between the molecules in CSF and serum is related to
the CSF albumin/serum ratio, which reflects the BBB status.5
IH is defined by the formula: IH = (CSF sHLA/Serum
sHLA)/(CSF albumin/Serum albumin) where each
parameter is expressed in milligrams per litre.

This quotient is expected to remain constant even if the
BBB function changes, increasing only when sHLA is
synthesised within the central nervous system (CNS). To
establish the upper normal limit of IH, we calculated this
value in 16 patients from a group with other neurological
diseases (OND) who suffered from non-specific headache
and whose CSF and serum analyses were absolutely normal.
Therefore we considered that values of IH above 9 7 (mean
+ 2 SD ofOND) indicate intrathecal synthesis of sHLA.
The measurement of specific IgG antibodies (Ab) to VZV,

performed in CSF and sera using an indirect enzyme-linked
immunoassay (ELISA) and the procedure to rule out other
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infections have been previously reported.3 We calculated two
different indexes to evaluate the ITS of VZV-specific IgG
within CNS. Antibody index A (ratio ofCSF Ab titer/serum
Ab titer to CSF albumin/serum albumin)6 and antibody
index B, which is defined as the ratio ofCSF Ab titer/serum
Ab titer to CSF total IgG/serum IgG.' The methods and
results of VZV isolation techniques have been published
elsewhere.3

Since our main purpose was the study of the ITS ofsHLA,
we divided the analytical data of our patients into two
groups. Group A included CSF and sera data obtained
within one week of the onset of AAM. The laboratory
findings of samples studied after this first week of the disease
constituted Group B of the data. All these studies were

compared with those of the OND group.

Differences between means were tested with the rank-sum
test. Correlations were compared with linear and non linear
correlation analysis or Spearman's test.

Results

The table shows the main results of our study. Group
A comprised nine analytical studies and Group B 21;
serum sHLA was similar in OND and in patients with
the AAM syndrome independently of the time of
evolution of the disease. CSF sHLA is significantly
increased in the first week of AAM (p < 0-01) and
decreases thereafter (p < 0 05), although it remains
elevated, when compared with OND (p < 0-05). As
can be seen in the table, these changes are parallel to
those of the BBB status as reflected by the CSF
albumin/serum albumin quotient, which is very high
in group A (p < 0-01), being almost normal in group
B. As could be expected, there is a significant correla-
tion between total CSF sHLA and albumin quotient (r
= 0-80,p < 001).
IH has a value of 4 02 (0 74), mean (SEM) in OND

group. In the first week of meningitis it rises threefold
to 12-32 (2 37) (p < 0-01) and decreases afterwards to
6-68 (0-95) (p < 0 05). There is a significant inverse
linear correlation between IH and the number of days
since the onset ofsymptoms (r = - 0456, p < 0 05).
Interestingly, both Ab indexes were low the first week

of AAM, and significantly elevated afterwards. No
statistical correlation was found between IH and
albumin quotient indicating that this index seems to be
independent of BBB status.

Discussion

The presence of soluble Class I antigens (sHLA) in
sera of different species is well documented.>" We
have found these molecules in sera of normal human
donors as well as in those of AIDS patients where its
level is increased.4 These antigens are also present in
CSF ofOND and of patients with AAM. In the latter,
sHLA are elevated in the first week of the disease
decreasing thereafter. The establishment of a normal
range for IH helped us to define that values above 9 7
reflect that sHLA are secreted within the central
nervous system. Similarly to the IgG index, IH is
independent of BBB status and this idea is
corroborated by the absence of any statistical correla-
tion between albumin quotient and IH.
We have found that IH is significantly increased in

the first week of VZV meningitis, while intrathecal
antibody synthesis is still low. IH decreases thereafter,
with a significant inverse linear correlation with the
time of evolution of the disease. At that time, ITS of
antibodies againstVZV increases fourfold as indicated
by both the Ab indexes studied. These data have not
been described before and we think they are the in vivo
counterpart of the sHLA secretion that B and T
lymphcytes produce in vitro upon stimulation, which
precedes their maximal proliferation.'2 We consider
therefore that IH may be a reliable early index of
lymphocyte activation within the central nervous

system in patients with varicella-zoster virus menin-
gitis.

This study was supported by a research grant from the
Fondo de Investigaciones Sanitarias de la Seguridad
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Table CSFand serum data of VZVmeningitis patients

OND group AAM group A AAM group B

N 16 9 21
Serum sHLA (mg/I) 1-85, (0 28) 1-65, (0-21) 1-56, (0-13)
CSF sHLA (jug/l) 32-17, (6.22) 233 22, (74-11)* 76 52, (18 69)**, t
Alb. quot. 5 17, (0 48) 12-35, (2-8)* 6-97, (1-45):
IH 4 02, (0-74) 12-32, (2.37)* 6-68, (0-95)**, t
Ab index A 0 1-33, (0-58)** 5-58, (1 78)*, t
Ab index B 0 3-51, (1-44)** 12-01, (2-34)*, t

Values are given as mean, (standard error of the mean). OND: Other neurological disease group. AAM group A: samples obtained within 7
days of the onset ofVZV acute aseptic meningitis (AAM). AAM group B: samples obtained after the first 7 days of the disease.
Alb. quot.: CSF albumin/serum albumin x 0-001.
See under methods the description of antibody (Ab) indexes.
**p < 0-05 vs. OND *p < 0-01 vs. OND
tp < 0 05 vs. AAM group A tp < 0 01 vs. AAM group A
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