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The demonstration and ti tration of antibodies for rubella virus has 
been dependent upon the neutralization technique in tissue culture 
which relies either upon the interference of the rubella agent with another 
virus, ECHO 11 (1), or the inhibition of specific cytopathogenic activity 
in primary human amnion tissue (2). These slow and cumbersome pro- 
cedures are in large part  responsible for the limited progress in the labo- 
ratory diagnosis of this disease and on the evaluation of experimental 
vaccines. Attempts to demonstrate rubella virus by the direct method 
of immunofluorescence have been unsuccessful to date, probably because 
of the difficulty in obtaining specific antiserum in sufficiently high titer 
to conjugate with fluorescein. Unsuccessful attempts to employ the 
indirect method have also been reported (3). However, since the indirect 
method has proved satisfactory with certain other agents including the 
enteroviruses (4) and with measles (5) and since an unusually reliable 
source of antigen was available, this procedure was attempted. The 
development of a rapid and specific test for rubella antibodies using 
the indirect method of fluorescent microscopy with acute and convales- 
cent human sera is herein described. 

Acute and convalescent scra had been collected at the University of 
Michigan Student Health Service through the cooperation of the Director, 
Dr. Morley Beckett. Fluorescein-labelled goat anti-human gamma globulin 
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was obtained commercially* and further purified by  fractionation on 
a DEAE column (6). After equilibration with 0.0175 )5 phosphate buffer 
at  pH ~ 6.3 the DEAE was packed into glass columns under air pressure. 
Fifteen ml of undiluted, conjugated serum were placed in the column 
which was 1 cm in diameter and 20 cm in height and eluted with sodium 
phosphate buffer with stepwise increasing concentrations of I~aC1. The 
fraction eluted at 0.125 M NaC1 in 0.0175 M sodium-phosphate buffer 
contained the bulk of the labelled specific globulin. A 1:16 dilution of 

Table 1. F l u o r e s c e n t  a n t i b o d y  t i t e r s  of h u m a n  se ra  w i t h  r u b e l l a  
i n f e c t e d  and  n o r m a l  cel ls  

Serum Infected cells Normal cells 

(Clinical disease) 
(1) Acute 

Convalescent 
(2) Acute 

Convalescent 
(3) Acute 

Convalescent 
(4) Acute 

Convalescent 
(5) Acute 

Convalescent 
(6) Convalescent 
(7) Convalescent 

(Subclinical) 
(8) Post-exposure 
(9) Post-exposure 

(10) Post-exposure 
(11) Post-exposure 

(Infants) 
(12) No exposure 
(13) No exposure 

1:2 
1:16 

Negative 
1:16 

Negative 
1:16 

Negative 
1:16 

Negative 
>1:16 
>1:16 
>1:32 

1:8 
>1:8 

1:16 
>1:16 

Negative 
Negative 

Negative 
:Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 

Negative 
Negative 
Negative 
Negative 

Negative 
Negative 

this fraction was found to give an opt imum specific reaction and a minimum 
of nonspecific background stain. The source of antigen consisted of cover- 
slip cultures of continuous line monkey kidney cells (LLC-MK2) which 
were chronically infected with rubella virus. This rubella associated 
line (RA) has been subcultured for 25 generations over a 2-year period 
and possesses certain biological and morphological features which dif- 
ferentiate it from an uninfected line of the same cells. The persistence 
and growth curve of rubella virus in these cells has been described (7). 
The time for removal of coverslip cultures was found to be critical. Cultures 

* Baltimore Biological Laboratory. 
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removed during the first 3 days were found to be unsatisfactory because 
of background, nonspecific staining as were older cultures removed 
between the 8th and 12th day after seeding. The opt imum period between 
the 4th and the 7th day resulted in uniform monolayers of better  staining 

Fig. 1. Norma l  cells s ta ined with fluorescein=labe]led a n t i - h u m a n  g a m m a  globulin se rum by  
indirect  technique  following 1/4 dilution of h u m a n  rubel la  convalescent  serum (X 250). 

Fig. 2, Rubel la  associated (RA) cells s ta ined wi th  lluoreseeln-labe]]ed a n t i - h u m a n  g a m m a  
globulin se rum by  indirect  techniqu~ following 1/4 dilution o~ h u m a n  rubel la  convalescent  

se rum (X 250). 

cells. This period also corresponded exactly with that  of maximum virus 
production (7). Chronically infected and normal coverslip cultures were 
washed in phosphate buffered saline at  p H - - 7 . 3 ,  fixed in acetone for 
20 minutes with a change of fresh acetone after l0 minutes and air dried 
for a minimum of 30 minutes. One or two drops of appropriate dilutions 
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of the  h u m a n  serum were then  added  to the  coverslips.  Af te r  incuba t ion  
for one hour  a t  37 ~ C the  eovers]ips were washed three  t imes  for 10 mi- 
nutes  each in phospha te  buffered saline, then  s ta ined  for one hour  a t  
37~ wi th  f luorescein-]abel led goat  a n t i h u m a n  g a m m a  globulin.  The 
coversl ips were again  washed three  t imes  for  10 minu tes  each, moun ted  
on glass slides and  examined  under  a b inocu la r  microscope wi th  a dark-  
field condenser  using an Osram HBO-200 l ight  source. The f i l ter  sys tem 
inc luded a UG-5  exci ter  and  an OG-4 and  OG-5 bar r ie r  f i l ter  combi- 
nat ion.  The  react ions  were g raded  according to the  br i l l iance of fluores- 
cence and  t i t r a t i on  endpoints  were t a k e n  as the  h ighes t  serum di lu t ion  
giving a 3-~ or 4 +  s ta in .  

Table  1 presents  the  f luorescent  a n t i b o d y  t i ters  ob ta ined  wi th  pairs  
of acute  and convalescent  serum, and  wi th  convalescent  sera f rom other  
eases of cl inical ly d iagnosed rubel la  from 3 of which virus  had  been re- 
covered. I n  all  instances,  specific react ions  were recorded on infected 
cells wi th  convalescent  sera ob ta ined  a p p r o x i m a t e l y  one m o n t h  af te r  
onset. I n  contras t ,  acute  specimens t aken  wi th in  48 hours of rash  were 
nega t ive  except  for one which had  a ve ry  low t i ter .  A serum d i lu t ion  
of a t  least  ] :8 was found to be bes t  for d i f ferent ia t ion  of react ion.  B o t h  
acute  and  convalescent  specimens were comple te ly  nega t ive  wi th  normM, 
uninfec ted  cells. Figs .  1 and  2 i l lus t ra te  t he  reac t ion  of a convalescent  
serum wi th  no rma l  and wi th  infected cells. I t  will  be no ted  t h a t  the  
specific s ta in  is in t r aey top lasmic .  Serum was also ob ta ined  from four 
add i t iona l  women,  including two who were pregnant ,  4 to 6 weeks af ter  
known exposure  to  cases of rubella.  These specimens were al l  posi t ive,  
poss ib ly  as a resul t  of subcl inical  infection.  Two sera f rom 7 m o n t h  old 
infants  were comple te ly  negat ive .  Add i t i ona l  s tudies  are  being made  (8). 

Abstract 

Ant ibodies  for rubel la  virus  were de tec ted  in h u m a n  serum and  ti-  
t r a t e d  b y  the  indi rect  m e t h o d  of immunofluoreseence using a chronica l ly  
infected,  cont inuous line of m o n k e y  k idney  cells as ant igen.  Pos i t ive  
react ions  were ob ta ined  wi th  convalescent  or pos t -exposure  specimens 
while acute  sera and  those from unexposed  ind iv idua ls  were negat ive .  

The authors wish to acknowledge the technical assistance of Mrs. Margaret 
Jakobovits. 
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