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Summary 

Plaque assay in DBT cells with DEAE-dextran and trypsin presents a titration 
system for MHV3 as sensitive as the LDs0 assay in mice. 

Plaque assay of mouse hepatitis virus type 3 (MttV3), a member of the genus 
coronavirus (7), was carried out in mouse embryo cells (3) as well as mierofocus 
assay in mouse macrophages (5). However these methods were either not so 
sensitive as the LD50 assay in mice or else not convenient for routine use. In this 
paper we describe an improved method for the titration of MHV3 in the same 
continuous eelI-line that  makes the growth of MHV2 possible (4). 

The cell-line SR-CDF1-DBT (DBT), originating from a mouse brain tumor, 
was kindly supplied by Dr. Hirano (Institute of Medical Sciences, University of 
Tokyo, Japan). DBT cells were grown in Eagle's minimum essential medium 
(MEM) supplemented with 10 per cent calf serum (CS) and 10 per cent tryptose 
phosphate broth (TPB). 

When DBT-monolayers were infected with MHV3 (American Type Collection 
Strain previously submitted to three cycles of plaque purification in our laboratory), 
the formation of s}mcytia became visible at 6 hours postinfeetion (p.i.) and in- 
creased in both size and number parallel to the virus titer. Plaque assays were 
performed on DBT-monolayers in 3.5 cm-diameter petri dishes, following the 
method described by HII~ANO et, al.  (4). In DBT cells overlaid with ME)/I contain- 
ing 1 per cent Noble agar, 5 per cent CS, 10 per cent TPB, and 1 : 10,000 neutral 
red, MHV3-plaques of 0.6--1.4 mm (mean value = 0.9 ram) in diameter could 
be counted at 40 hours p.i. The plaques were clearly-defined and sometimes con- 
tained a deeply-stained area at their center. Comparative titrations showed that  
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the plaque assay gave tigers lower by about half a log than did the LDs0 method 
in mice (Table 1). 

Table  1. Comparative assay el M H V  3 by plaque /ormation on DBT-monolayers and 
LD~o in mice 

Virus P F U / m l  LDso/ml PFU / L D s o  

Sample  1 104.4 105,2 10 -°.s 
Sample  2 104.5 10 ~.7 10 °.s 
Sample  3 104.a 104.7 10 o.2 
Sample  4 10 3-9 10 5.3 10 1.4 
Sample  5 10 5.0 10 a.4 10 .o.4 

(105.6)~ 

P F U  ob ta ined  when  a 50 Fg/ml dose of D E A E - d e x t r a n  was  given to  DBT-mono-  
layers  w i th  virus suspens ion  

To ira.prove the sensitivity of the plaque assay we examined the effect of 
diethylaminoethyl-dextran (DEAE-D) on the plaque formation and plaque 
diameter of MHV3, as BRADBUllNE and TYRREL]5 had reported that DEAE-D 
added to overlay agar increased the plaque number of human coronavirus (2). 
When DEAE-D was added to the overlay medium, no significant increase in the 
mean plaque number was produced compared with that of cultures overlaid with a 
DEAE-D-free medium. When DEAE-D was given along with the virus suspension 
to DBT cells, a clear-cut increase in the plaque number was found (Fig. 1). The 
most remarkable increase was observed in those cells which received a. 50 ~zg/ml 
dose of DEAE-D. ~Vith a 25 tzg/mI dose of DEAE-D the mean plaque number was 
still 4 times greater than that of the control. With regard to the plaque diameter, 
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Fig. 1. Ef fec t  of D E A E - d e x t r a n  on the  p laque  fo rmat ion  of M H V 3  
D E A E - d e x t r a n  was  added  to  DBT-mono laye r s  a t  t he  same t ime  as t he  virus  inoculmn ; 
a f te r  adso rp t ion  the  cells rece ived the  agar  m e d i u m  ~d thou t  D E A E - d e x t r a n  (.). 
DB T-mono laye r s  were infec ted  wi th  M H V  3 in the  absence  of D E A E - d e x t r a n  ; D E A E -  
d e x t r a n  was added  to t he  agar  over lay  (e). Open and  filled circles show the  m e a n  

p laque  n u m b e r s  and  ver t ical  lines i l lus t ra te  t he  range  of p laque  n u mb er s  
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no s ignif icant  difference was found between the control  group and  a n y  of the  
t r ea t ed  groups.  

The effect of t ryps in  on MHV3-p l aque  fo rma t ion  in DBT-mono laye r s  was 
also inves t iga ted .  Af te r  infection,  D B T  cells were over la id  wi th  MEM conta in ing 
1 per  cent  Noble  agar  and  t ryps in  a t  a concent ra t ion  of 5, 10 or 25 [zg/ml. The 
Dl3T-dishes were incuba ted  a t  37°C for 24 hours and plaques  were s ta ined  
wi th  a second over l ay  med ium consist ing of MEM with  1 per  cent  Noble  agar,  
5 per  cent  CS, 10 per  cent  T P B  and  1 : 10,000 neu t ra l  r ed  a t  37 ° C for 16--18 hours.  
Whereas  an  enhancing  effect, on the  p laque  fo rmat ion  of myxovi ruses  has  been 
repor ted  (1, 6), no s ignif icant  increase in the  mean  p laque  number  of M H V 3  
was observed.  However ,  the  p laques  were larger  (mean value  - -  1.4 mm in d i ame te r ;  
range = 0 .6- -2 .3  ram) and  clearer t han  those in the  control  group. 

The sens i t iv i ty  of the  p laque  assay  in DBT-mono laye r s  was equal  to t h a t  of the  
LDs0 assay  in mice when 50 ptg/ml of D E A E - D  were added  to the  virus  d i lu t ions  
and  the p laques  could be coun ted  wi thou t  d i f f icu l ty  when the  ove r l ay  med ium 
conta ined  25 [zg/ml of t ryps in  (Table 1). As D B T  is an  es tabl i shed  cell-line, i t  is 
far less t roublesome in handl ing  t han  mouse macrophages  and,  th rough  the p laque  
assay  on D B T  cells, virus  t i te rs  are de t e rmined  in a shor ter  per iod  of t ime t h a n  
th rough  the LDs0 assay  in mice which is widely  used as a t i t r a t i on  me thod  of 
MHV3 today .  Consequent ly ,  the  a s say  method  of MHV3 descr ibed above  can 
advan t ageous ly  replace no t  on ly  p laque  assay  on mouse embryo  cells or mouse 
maerophages  bu t  also the  LDs0 assay  in mice. 
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