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Hummary. — Specific mumps v irus  antigens of three purification 
degrees h a v e  been prepared and their quality was  evaluated in 
the enzyme-linked immunosorbent assay (ELlSA) with specific 
human sera. Two enzyme immunoassays were elaborated, namely 
a simple sandwich method for IgG and t h e  IgM-capture technique 
for  IgM detection. Four different lots of mumps antigen w e r e  
tested in these two KLTSA systems. All antigens of corresponding 
purification degrees showed practically the  same properties. 
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Introduction 

Determination of specific antibodies to  m u m p s  v irus  is  of importance f o r  
diagnosis of diseases caused b y  m u m p s  virus, for  epidemiological studies, 
a n d  for determination of immunological  efficiency of m u m p s  vaccines (Sa-
k a t a  el al., 1985; Nigro et al., 198(5; Fedová  et al., 1987; Linde  et al., 1987). 
I n  tho case of  parallel detection of IgG a n d  IgM antibodies ELISA is v e r y  
adventageous, because i t  enables to  reach the  results i n  a relatively fas t  
a n d  easy w a y .  W e  devel- oped a now method  i n  our laboratory for  t h e  
preparation of t h e  specific m u m p s  v irus  antigen suitable i n  E L I S A  (Grub-
hoffer, 1980). For  tho determination of IgG antibodies a simple sandwich 
method  w a s  used. For  t h e  determination of IgM antibodies the  IgM-cap­
ture technique was applied, because the indirect method of IgM detec­
tion often leads to  mistakes. Mumps virus antigens were tested with human 
specific sera using "sandwich" (IgG) as well as "capture" (IgM) techniques. 

Materials and Methods 

A nligr.jifí. Tho lenders s t ra in  of m u m p s  v i r u s  w a s  u s e d  f o r  preparat ion of v i r a l  ant i gens  (Pa-Ag).  
Tho v i r u s  (reproduced in cells o f  chicken e m b r y o  allantoic) w a s  concentrated  b y  prec ip i ta t ion  
w i t h  polyethylene glycol  0 0 0 0  a n d  f u r t h e r  pur i f ied  b y  high speed contr i fugat ion  a t  100 0 0 0  x g 
through a 2 0 %  (w/w) sucrose cushion a n d  on a linear sucroso g rad ient  of 20 — 5 5 %  (w/w) (Grub-
hof fer  a n d  Novotný,  1080). 

Human nrra. F o r  tho e v a l u a t i o n  of t h e  q u a l i t y  of a l l  ant igens  t e s t e d  i n  E L I S A  a c u t e  (Pa-
PS/IgM) a n d  convalescent  (Pa-PS/TgG) p a t i e n t  s e r a  wore u s e d .  Tho presence of specific ant i ­
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bodies w a s  first determined in haemagglutination-inhibition a n d  immunofluorescence tests .  The 
selected negat ive  sera (Pa-NS) contained n o  antibodies t o  mumps  v i r u s  b y  these tes t s .  

Hyperimmune horse serum and peroxidase labelled conjugate of specific horse gamma-globulin. 
A serum obtained a f t e r  immunization of a horse w i t h  purified m u m p s  v i r u s  antigen w a s  used 
f o r  isolation of gamma-globulin b y  the  combined precipitation procedure wi th  caprylic acid 
a n d  ammonium sulphate (McKinney a n d  Parkinson, 1987). Specific horse gamma-globulin w a s  
then coupled w i t h  horseradish peroxidase (RZ = 3,  Boehringer Mannheim) b y  the  oxidation 
method i n  t h e  presence of iodine (Nakane a n d  K a w a o i ,  1974). 

Protein determination. Protein content in antigen preparations w a s  determined colorimetri-
cally (Lowry  et al., 1951). 

ELIS A system for detection of IgG antibodies. Specific antigens were  attached onto t h e  surface 
of polystyrene microtitre fiat-bottom plates  (Novogen, TJMG ČSAV, Czechoslovakia) b y  pass ive  
adsorption in t h e  concentrations f rom 0.2 t o  20.0 (xg prot./ml. Then negat ive  and positive control 
sera  were  applied in dilutions f rom 1 : 100 t o  1 : 10 000. The  conjugate,  swine anti-human IgG 
antibodies labelled wi th  horseradish peroxidase (SwAHu/IgG/Px, S E V A C ,  Czechoslovakia), 
w a s  examined in dilutions f r o m  1 : 500 t o  1 : 30 000. Ortho-phenylendiamine w a s  used a s  a sub ­
s t r a t e .  A f t e r  s topping t h e  enzyme  react ion,  absorbances  of all  samples  were  r e a d  a t  492 n m  
us ing  a spect rophotometer  Un i scan  I I  (Flow Laborator ies) .  

E LI S A system for the detection of IgM antibodies. Swine a n t i - h u m a n  I g M  ant ibodies  (Q-
SwAHu/ IgM,  SEVAC, Czechoslovakia) were  a t t a c h e d  o n t o  t h e  sur face  of micro t i t re  fiat-bottom 
p la tes  b y  passive adsorpt ion  i n  t h e  concent ra t ions  f r o m  1.0 t o  32.0 (JLg pro t . /ml .  Control  h u m a n  
nega t ive  a n d  posit ive sera  were  t h a n  appl ied  i n  t h e  di lut ions f r o m  1 : 100 t o  1 : 10 000. I n  t h e  
f u r t h e r  s t ep ,  t h e  m u m p s  an t igen  w a s  a d d e d  i n  t h e  concent ra t ions  f r o m  0.2 t o  20.0 \ig pro te in /ml .  
I n  t h e  t h i r d  layer ,  t he r e  w a s  appl ied t h e  con juga te ,  horse  a n t i - m u m p s  ant ibodies  labelled w i th  
horseradish peroxidase (HoAPa /Px) ,  i n  di lut ions f r o m  1 : 500 t o  1 : 20 000. Or tho-phenylen­
d iamine  w a s  used  a s  subs t r a t e .  T h e  eva lua t ion  of t h e  reac t ion  w a s  pe r fo rmed  in  t h e  s a m e  
w a y  a s  described above  f o r  I g G  ant ibodies  determinat ion.  

Table  1.  Specificity of t h e  tested m u m p s  ant igens  i n  ELISA 

M u m p s  v i r u s  
ant igen  

A Pa-PS/ IgG**  
R a t i o  of A p a _ x s  

APa-PS/IgM** 
R a t i o  of —, i, A Pa-NS 

P a - A g l / I  3.91 2.08 
P a - A g l / I I  4.58 2.65 
P a - A g l / I I I  6.15 3.12 

Pa-Ag2/I 4.55 2.11 
Pa-Ag2/II 5.30 2.45 
PaAg2/III  7.02 3.28 

Pa-Ag3/I 3.75 1.90 
Pa-Ag3/II 4.72 2.32 
Pa-Ag3/III 6.51 2.96 

Pa-Ag4/I 3.68 1.88 
Pa-Ag4/II 4.66 2.53 
Pa-Ag4/III 6.28 3.05 

* Pa-Agl-4/I — m u m p s  v i r u s  antigens a f t e r  direct ultracentrifugation. 
Pa-Agl-4/II — Pa-Agl-4/I fur ther  purified through a sucrose cushion. 
Pa-Agl-4/III  — Pa-Agl-l-4/II  f u r t h e r  purified on a linear sucrose gradient.  

* *  APa-PS/IgG,  APa-PS/IgM,  A Pa-NS — t h e  absorbances measured i n  t h e  relevant E L I S A  
t e s t s  b y  the  detection of specific anti-mumps antibodies i n  control h u m a n  Pa-PS/IgG 
(1 : 10 000), Pa-PS/IgM (1 : 2 000), a n d  Pa-NS (1 : 500). 
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Result.1 

Four  different lots of m u m p s  antigens (Pa-Ag) h a v e  been evaluated. Al l  
antigens were gradual ly  purif ied b y  direct ultracentrifugation (Pa-Ag/I), b y  
ultracentrifugation of Pa-Ag/I through a sucrose cushion (Pa-Ag/II) a n d  
b y  ultracentrifugation of Pa-Ag/II o n  a linear sucrose gradient (Pa-Ag/III). 
A s  a criterion of  the  qual i ty  of  t h e  tested antigens their specificity was  
considered, wh ich  was expressed numerically as a ratio of the absorbances 
relatsd t o  the  control h u m a n  positive and  negative sera i n  the  detection of 
specific antibodies under opt imum conditions. These conditions were f o u n d  
b y  means of "chequer b o a r d "  titrations of all components used i n  ELISA 
systems. It was f o u n d  out  t h a t  the o p t i m u m  protein concentration for  all 
types  of Pa-Ag, t o  attain the  m a x i m u m  discrimination between positive 
a n d  negative sera, w a s  i n  the  range f rom 2.0 to  3.0 [jig protein/ml. The data 
OIL the  antigen specificity are summarized in Table 1. For  the  final evaluation 
of t h e  tested Pa-Ag i n  ELISA the  control h u m a n  positive a n d  negative sera 
were used i n  the  fol lowing dilutions: Pa-PS/IgG (1 : 10 000), Pa-PS/IgM 
( 1 : 2  000), and Pa-NS (1 : 500). These dilutions of control sera were selected 
so t h a t  the  absorbances measured after stopping the  reaction were i n  t h e  
range f rom  0.10 t o  1.50, which ensured sufficient reliability of the results 
obtained. 

Discussion 

Four  different lots of m u m p s  antigens prepared i n  the  same w a y  were 
tested under identical conditions in ELISA systems developed for  the  de­
tection of human anti-mumps IgG and IgM antibodies. The properties of 
the; antigens of various purity (Pa-Ag/I, Pa-Ag/II, and Pa-Ag/III) were 
compared. The optimum concentrations of all three types of the tested 
antigens were always in the range from 2.0 to  3.0 ag protein/ml. These re­
sults are in a good correlation with the values stated b y  other authors in 
similar systems (Sakata et ril., 1985; Julkunen rt at., 1984; Kristensson et al., 
1984). The degree of purification affected the specificity of the tested Pa-Ag 
strongly. Maximally purified antigens allowed much more better discrimi­
nation between control human positive and negative sera in ELISA than 
the antigens of lower degree of purification. The preparation of more purified 
Pa-Ag requires larger amounts of initial viral material, but it  is worth to  
ensure the  better quality (specificity) of these antigens. The checking of 
four different lots of mumps antigens confirmed the reliability of the respect­
ive; preparation procedure, which is of importance with regard t o  the com­
mercial production of these antigens for the detection of human IgG and 
IgM antibodies to  mumps virus in ELISA. 
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