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Because of the  extens ive  backg round  in format ion  and  experience ia  m a n  avai l-  
able on pa r en t e r a l  admin i s t r a t i on  of l ive av ian  embryo  vaccines,  chick and  duck  
embryo  tissue cul tures  have  been rega rded  as a safe med ium for the  g rowth  of 
a t t e n u a t e d  rubel la  virus  for use in. vaccines (1, 4, 5, 6, 10). 

The p resen t  r epor t  concerns the  cu l t iva t ion  of a t t e n u a t e d  rubel la  virus  in  
t u r k e y  embryo  tissue culture.  

Cell cul tures  were p repa red  f rom 14-day-old e m b r y o n a t e d  t u r k e y  eggs and  
grown in p las t ic  flasks (Falcon,  75 cm 2) to the  s t a t i ona ry  phase  or in rol ler  
bot t les  (New Brunswick,  1225 cm 2) using med ium 199 supp lemen ted  wi th  6 per  
cent  fe ta l  calf serum and  1 per  cent  neomyc in  (50 meg per  ml). t tPV-77  (7, 8) 
s t ra in  of rubel la  virus,  passaged  one or two t imes  in Afr ican Green Monkey  K i d n e y  
(AGMK) cells, was p r o p a g a t e d  a t  32~  iu t u r k e y  cell cul tures  ma in t a ine d  in  
Eagle ' s  medium.  In f ec t i v i t y  end-poin ts  (11) were per formed  in A G M K  (9). 

Table 1. Growth o] High-Passage Rubella Virus (HPV-79)  Strain in Turkey Embryo 
Tissue Culture 

Number of days 
following 
infection of 

Exp.No.  the cultures 3 4 5 7 10 11 12 13 14 

1 Wi th  1~o 4.0~ 3.5 3.25 3.25 3.25 3.0 3.5 3.5 3.75 1.25 
2 serum 3.5 3.25 --  -- 3.0 3.5 3.5 --  --  3.5 

1 Without  3.5 3.0 3.75 3.75 3.5 3.5 2.5 1.75 2.0 1.25 
2 serum 3.25 1.75 -- --  t.5 2.5 2.25 --  --  3.0 

a Infect ivi ty  end-points in log10/0.5 ml virus suspension. 

In i t i a l l y  the  high passage rubel la  v i rus  HPV-79 was compared  for i ts a b i h t y  
to  grow in t u r k e y  embryo  t issue cul ture  ma in t a ined  in med ium wi th  and  wi thou t  
fe ta l  calf serum (Table 1). O p t i m u m  growth  was ob ta ined  af ter  3 days  and  was 
m a i n t a i n e d  dur ing two weeks, t h a t  is unt i l  t e rmina t ion  of exper iments .  I n  some 
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instances, this study was performed by changing the complete medium daily and 
replacing it with fresh medium. Other experiments were conducted by harvesting 
the complete medium alternately every one to three days. The results obtained 
in the infected cultures maintained without fetal calf serum were as good as those 
obtained in medium supplemented with serum. However, virus yield appeared to 
be more consistent in daily harvests when serum was used in the maintenance 
medium. 0n  other hand, when grown in the absence of serum, virus yields appear- 
ed higher when harvested after a 3 day-interval. 

Serial passages of rubella virus HPV-78 in turkey embryo tissue culture were 
then performed at 7 and 14-day-intervals. Optimum virus yield was obtained in 
serial passages performed either at 7 or 14-day-intervals. In general, the infected 
cultures maintained without fetal calf serum were as good as those maintained in 
the presence of 1 per cent serum. 

The high passage level rubella viruses grown in monkey kidney cells and in 
turkey embryo tissue cultures were tested for their ability to propagate in RK-13 
cells and behaved like attenuated strains, whereas the wild strain did not. 

The two major considerations at the present time for rubella vaccines are the 
possible transmission of the vaccine virus to the pregnant woman or foetus, and 
the safety of the tissue system used to prepare the vaccine. Because of the latter 
concern, avian tissue cultures have been studied for the propagation of the virus. 
Chick embryo tissue culture has been shown to be unsatisfactory for rubella 
vaccine (6, 10) because it necessitated the overattenuation of the rubella virus 
strain in order to propagate well in this tissue system. Duck embryo tissue cultures 
allow the propagation of attenuated rubella virus (1) and are used at the present 
time as a safe tissue system for rubella virus vaccine. 

The present data show that rubella virus strain HPV-77 propagates well in 
turkey embryo tissue culture. Harvesting the virus daily appears to be profitable 
during the first 10 days of culture when the infected cells are maintained in medium 
without fetal calf serum. 

The persistence of the virus at 32 ~ C in tissue culture media during 14 days 
proves that rubella virus is truly replicating in turkey embryo tissue culture. 
Further evidence for the replication of rubella in turkey embryo tissue cultures is 
obtained from analysis of inputs and yields on serial harvests. For example, in one 
study, on first passage in turkey embryo tissue culture the input was 104 per 
0.5 ml. After an adsorption period of 2 hours at 32 ~ C, 100.5 per 0.5 ml was adsorbed 
and daily harvests yielded more than 103.25 viral particles per 0.5 ml. On sub- 
sequent passages with a similar viral input, 102.25 to 10 a.5 particles were produced 
in multiple harvests. 

Acknowledgment 
This work was supported by a FederM-Provincial Public Health Grant. The techni- 

cal assistance of Mrs. Franeine Landry was greatly appreciated. 

Referenees 

1. BUYNAK, E.  B., M. R.  I~ILLEXYIAN, 1:~. E .  WEIBEL, a n d  J .  STOKES: Live  a t t e n u a t e d  
rube l l a  v i rus  vacc ine  p r e p a r e d  in duck  e m b r y o  cell cul ture .  I .  D e v e l o p m e n t  a n d  
clinical  tes t ings .  J .  Amer .  reed.  Ass. 204, 195- -200  (1968). 



Rubella Virus in Turkey Tissue Culture 279 

2. C~AONON, A., and V. PAVILANIS : Freezing and storing of monkey and rabbi t  kidney 
cells for tissue cultures. Cryobiology 3, 81--84 (1966). 

3. C~AGNON, A., and V. PAVILANIS: Delay of the appearance of cytopathic effect by 
latent viruses in monkey kidney cell cultures after freezing and storing at low 
temperature. Arch. ges. Virusforsch. 19, 435--441 (1966). 

4. FUCILLO, D. A., G. L. GITNICK, J. L. SEVER, and R. J. ]-IUEBNER: The adaptation 
of rubella virus to avian tissue culture and embryonated eggs. Fed. Proc. 26, abst. 
928 (1967). 

5. GITNICK, G.L. ,  D. A. FUCILLO, J . L .  SEVER, and R. J. ]-IUEBNER: Progress in 
rubella vaccine development: review and studies of growth of rubella in chick 
embryo tissue culture. Amer. J. pub. Hlth 58, 1237--1247 (1968). 

6. LARSON, I-~. E. ,  P. D. PARKMAN, H.  E. Hor rs ,  and H. M. MEYER, JR. : Studies on 
rubella virus at tenuat ion on chick embryo cell culture. Fed. Proc. 28, 697, abst. 
2457 (1969). 

7. MEYER, H.  M., JR., P. D. PARKMAN, and T. C. PANOS : Attenuated rubella virus. I I .  
Production of an experimental live-virus vaccine and clinical trial. New Engl. J. 
Med. 275, 575--580 (1966). 

8. PARKMAN, P . D . ,  ~-~. M. MEYER, JR., R . L .  KIRSCHSTEIN, and H . E .  HOPPS: 
Attenuated rubella virus. I. Development and laboratory characterization. New 
Engl. J. Med. 275, 569--574 {1966). 

9. PARKMAN, P .D. ,  E. L. BUESCHER, and M. S. ARTENSTEIN: Recovery of rubella 
virus from army recruits. Proc. Soc. exp. Biol. (N.Y.) 111, 215--225 (1962). 

10. PARKMAN, P.  D.,  J .  P.  HAMILTON, H.  E.  I-Ioe~s, N. V. REESE, and I-I. M. MEYER, 
JR. : Production of rubella vaccine in avian cell culture. Fed. Proc. 27, 733, abst. 
2910 (1968). 

11. REED, J. L., and ]-I. MUENCH: A simple method of estimating fifty per cent end- 
points. Amer. J. I-Iyg. 27, 495--497 (1937). 

Authors' address: Dr. ANDR~ CHAONO~, Ins t i tu t  de Microbiologie et d'I-Iygi~ne 
de Montreal C.P. 100, Laval-des-Rapides, Ville de Laval, Qua., Canada. 


