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Summary. — The antigenic potency of the wvaricella skin test
antigens was assayed by reversed passive haemagglutination
(RPHA) test using sheep red blood cells coated with zoster con-
ralescent serum and by enzyme linked immunosorbent assay
(ELISA) using anti-VZV sera or monoclonal antibody to gpl fol-
lowed by an anti-IgG B-galactosidase conjugate. Three kinds of
varicella skin test antigens were compared: a soluble varicella skin
test antigen, a modified soluble varicella skin test antigen, and a
crude varicella skin test antigen. The RPHA test was suitable for
the soluble and for modified soluble varicella skin test antigens
but it was not suitable for the erude varicella skin test antigen.
ELISA was applicable for all the three antigen types. It was
possible to assess quantitatively the content of viral antigens in
the same type of the skin test antigen, but not by comparing
the different skin test antigen types. ELISA was more efficient
in the quantitative assay of the amount of viral antigens than

the RPHA test.

Key words: varicella-zoster virus; skin test antigen; RPHA; ELISA

Introduction

The skin test antigen for testing varicella-zoster virus (VZV) was de-
veloped and first characterized by Kamiya et al. (1977);its clinical utility in
predicting the immunity to VZV has been further documented (Baba et al.,
1978; Hata, 1980; Asano et al., 1981; Shiraki et «l., 1984; Tanaka et al.,
1984; Florman et al., 1985; LaRussa ef al., 1985). Two types of skin test
antigens have been introduced. The crude varicella skin test antigen can be
prepared from the sonicated VZV-infected cells (Kamiya et al., 1978; Baba
et al., 1978; Hata, 1980; Asano et al., 1981; Shiraki et al., 1984; Florman et
al., 1985; LaRussa ef al., 1985), while the soluble varicella skin test antigen
was prepared from the supernatant of VZV infected culture which was
found to contain mainly two major viral glycoproteins excreted from VZV-
infected cells (Asano ef al., 1981; Shiraki et «l., 1982; Shiraki and Takahashi,
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1982; Shiraki et al., 1984; Tanaka e al., 1984; Baba et al., 1987). The anti-
genic potency of crude skin test antigen was assessed by complement fixation
(CF) test and that of the soluble skin test antigen was established by RPHA
test (Shiraki ef al., 1984). Although the latter is sensitive, the procedure is
complicated and the value obtained is not distinet enough for comparing
the antigenic potency of the skin test antigens hecause the system assays
the antigens in two-fold serial dilutions. ELISA is easy and more convenient
to perform than RPHA test. Monoclonal antibodies to viral glycoproteins
have been prepared and also anti-VZV polyclonal sera are available for the
serological assay. This study was designed to measure the antigen content
in the skin test antigens by ELISA.

Materials and Methods

Skin test antigens. 'The erude varicella skin test antigen was prepared from sonicated extraets
of VZV (Oka strain)-infeeted MRC-5 cells (Takahashi et al., 1975; Kamiya et al., 1978: Asano
et al., 1981; Shiraki et al., 1984). Briefly, MRC-5 cells were inoeulated with virus-infected cells
ata ratio of 1 to 5 uninfected cells. After ineubation for 48 hr at 37 “C, VZV-infected cells in
a Roux bottle were washed three times with phosphate-buffered saline (PBS) and s spended
in 5 ml of PBS. The cell suspension was sonieated and centrifuged at 1,500 xg for 10 min fol-
lowed by heating at 56 °C for 30 min. The soluble varicella skin test anfigen was prepared as
follows (Asano et al., 1981 Shiraki et al., 1984): by 24 hr post-inoeulation the VZV-.infected
MRCS eells wore washed three times with PBS and then refed with enriched minimal essential
medium without foetal bovine serum and phenol red for 24 hr. Culture fluids were collected
and eentrifuged at 1500 xg for 10 min and then at 100,000 xg for 2 hr, The supernatants were
heted at 56 °C for 30 wnin. The modified soluble varieella skin test antigen was prepared from
the culture fluids in the same way as the soluble varicella skin test antigen but after three
times freozing and thawing. The control antigens were prepared from noninfected cells. The
protein coneentration of cach preparation was determined (Bradford, 1976). The antigenie
poteney of the skin test antigen was examined by intradermal injeetion into the forearm.

Antisera to VZV. 1. Zoster convaleseent serum (1 :512 as determined by the complement
fixation test) (Shirvaki ef «l., 1982), 2. anti-VZV guinea pig serum (1 : 2 400 as determined by
the neutralization test) (Shiraki and Hyman, 1987), and 3. moncelonal antibody to gpl (Okuno
et al., 1983; Davison ef al., 1986). The monoclonal antibody (Cl 12) reacted with viral glyeo-
protein (gpl) and with glyeoproteins of moleeular weight of 55 kI and 45 kD. The soluble
varicella antigen contained the 45 kD glyeoprotein derived from the 55 kD glycoprotein: it is
one of two major glycoproteins exercted from infeeted eells (Shiraki et al., 1982; Shiraki and
Takahashi, 1982; Okuno et al., 1983).

Serological assay of the skin test antigens. The RPHA test was performed as deseribed previ-
ously (Shiraki et al., 1984). Briefly, formalin-fixed sheep red blood cells (F-RBC) were treated
with tannic acid and then with zoster convalescent serum. Antigens were preincubated with
109%, I-SRBC for 1 hr to form a final 1% suspension. Antigens were subjected to two fold serial
dilution and incubnted with antibody coated F-RBC, Antigenie titres of the skin test antigens
were determined by their HA pattern.

Antigenic poteney was assessed by two methods (direet and sandwich) of antigen coating
on the BLISA plate. A 100 pl aliguot of the antigens was distributed to the wells of the ELISA
plate (Ureiner) and incubated at 4 ¢ overnight (direet method). The wells were washed and the
surfaee was bloeked with 19, bovine serum albumin (BSA) in PBS. Zoster convaleseent serum
or ascitesn of monoclonal antibody was diluted 1 : 50 with 19 BSA in PBS and then used as
anti-VZV werum. After washing the wells, 100 pl of anti-VZV serum was applied and incubated
for 1 hr at 37 ¢ After washing the wells, anti-human lgG f-gnlactosidase conjugate (Amers.
ham) or anti-mouse g B-gnlactosidase conjugato {(Amersham) and nitrophenyl--D-galacto-
pyranoside were used according to the manufaeturer’s instruetion,

I the wandwich method, anti-VZV serum was conted first on the plate. Zoster serum or
Buinon pig serum was diluted 12 50 with PBS and 100 pl of diluted serum was distributed to
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each well. After overnight ireubaticn at 4°C, the wells were washed, 100 pl overnight incubation
at 4 °C, the wells were washed, 100 ul of antigen was added and incubated for 1 hr at 37 °C.
After washing the wells, further reacticns were perfermed in the same way as by direct method.

Results

Table 1 shows the protein concentration, the RPHA titre, and the anti-
genic potency assessed in vivo by the skin reaction. Each antigen possessed
enough potency to induce the skin reaction. The antigenic potency of skin
test antigens was well correlated with the RPHA titre except for the crude
varicella antigen. The number of antigen molecules or particles determined
the titre in the RPHA test. Although the crude varicella skin test antigen
contained a higher protein concentration and a comparable skin test reac-
tivity, the viral antigens were present as large aggregated forms. In RPHA
test this may have resulted in a lower antigenic titre than with other
antigens.

Table 2 shows the comparative antigenic potency of the skin test antigens
assessed by the ELISA test. Antigens were coated on the ELISA plates and
reacted with zoster convalescent serum and monoclonal antibody (C112) (dir-
ect method). The soluble varicella antigen was well assessed by zoster serum
and by monoclonal antibody. In repeated experiments the modified soluble
skin test antigen was not efficiently detected by the zoster serum. The
reason is not clear, but this might occur possibly due to less efficient antigen-
fixation on the plate or due to poor antigenic presentation in this type of
preparation to the antibody in zoster serum. The crude varicella antigen
exhibited higher antigenic content in the sandwich method than in the
direct method. This may be due to better antigen fixation on the ELISA
plates coated with anti-VZV serum. Both the soluble and modified soluble
varicella antigens were low in antigenic value by the sandwich method.
Viral antigens in these preparations may be present as single molecules or

i

Table 1. Antigenic potency of skin test antigens

Antigens Protein concentration RPHA Skin reaction at 24 hours
(ng/ml) titre (mm)

Soluble control 9.5 1:«<1 ND

Soluble varicella 8.5 1. 237 15 % 15

Modified control 48.2 1:«<1 ND

Modified varicella 52.8 1. 24 16 » 16

Crude control 85.4 1:<«1 ND

Crude varicella 92.8 1: 2 15 % 18

ND = not done

The RPHA titres of the skin test antigens were the means of three assays.

One of the authors with a history of varicella underwent skin tests. The skin test antigens
(0.1 ml) were injected intradermally into the forearm. The cutaneous reaction was examined
at 8, 24, and 48 hr after injection.
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Discussion

The varicella skin test antigens were examined for their antigen content
by the RPHA and ELISA tests. The soluble varicella skin test antigen with
the RPHA titre of 1 : 4 or higher could induce skin reaction (Shiraki et al.,
1%4) Although RPHA test is useful in evaluating the antigen content, 1t
is not suitable for quantitative comparison of the amtlocmc value of each
preparation because of the rather rough titration as shown in Table 3. This
study was designed to quantify then antigen amount by ELISA. It is dif-
ficult to compare the antigen content of skin test antigens in a single assay
because of their diversity in the antigenic form, but it is possible to compare
antigen amount of each preparation by the same assay method.

The soluble varicella skin test antigen contains two major soluble viral
glycoproteins, and this antigen can be assessed by direct method by zoster
serum or monoclonal mmbo(lv The crude varicella skin test antigen can be
assessed by both the direct and sandwich methods. The modified skin test
antigen may contain two major glycoproteins and the other viral proteins
degr aded from viral particles and infected cells by freezing and thawing.
This antigen seems to be less efficient for ELISA but can be assessed by
combination of the direct and sandwich methods. ELISA is technically far
easier and cheaper than the RPHA test. Antigenic assay by ELISA makes
it possible to compare qudnht&tn'@ly he amount of viral antigen of the
soluble varicella antigens as shown in Table 3. ELISA test can be used for
standardization of the amount of skin test antigen content.
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