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Among the properties of the varlola vires studied only slightly is its hemagglutinating activity, lnforma o 
tion on thls is practically lln~ted to the communication of Nor'L, who noted the ablUty of the variola virus to 
produce agglutination of hen and chick embryo etythrocytes. We considered it expedient to check the hemag* 
'glutinating activity of the variola virus with respect to erythrocytes of various species of animals. The present 
work is aimed at augmenting the available data concerning the variola virus and its properties, as well as at at- 
tempting to establish differences between the smallpox virus and the closely related vaccine virus, using hemag- 
glutlnatlon as an index. This attempt is important for differentiation of the vlruses mentioned. 

Vaflola virus (strain "Narz') grown in ~veloping chick embryos was used in this worl~ it had undergone 
18 passages by the time of the investigation. Parallel experiments were staged with vaccine virus adapted to 
chick embryos (ovovacclne). 

Virus-containlng suspensions were prepared with physiologic solutlon 1: I0 from chorio- allantolc mere o 
branes of chick embryos infected with variola virus and ovovaccine after appropriate incubation (120 hours at 
34.5" for vadol~ virus and 72 hours at 34.5 ~ for ovovaccine vlrus).~ The virus suspensions so obtained were con, 
trifugsd for I0 minutes at 2500 rpm, the SUl~matant liquid was pipetted off and. after checking for bacterial 
contamination and infective liter, used for hemagglutlnation reaction. 

The hemagglutination reaction was carried out using 1 ml volumes with two-fold descending dilutioa~ of 
virus and 1~ suspension of thrice washed erythrocytes. Parallel controls were set up to check fez spontaneous ag- 
glutination of erythrocytes. The intensity of the reaction was designated by plusses (++§ § §247 +, i, "). 7~ne 
hemaggln~nation liter was taken to be the final dilution of/he virus which elicited visuaUy perceptible hemag- 
glutination (1). 

�9 Etythrocytes of the following animals were used in the experiments: cocks, chicks, developing chick em- 
bryos, pigeons, white mice, white rats. guinea pigs, rabbits, cats. dogs. rams. hamsters, piglets, frogs, Human 
eryetrocytes were also umd. Taking into account the available data (Ma.siukova, Le IChe MirP) concerning the 
effect of temperature on the ra~ and intensity of hemagglutination reaction of vaccine vLrus~s, the expezimen~ 
were staged at various temperatares (4 ~ 20 ~ 35*). The experimental resuks are presented in Table 1. 

As Table 1 shows, of the 15 species of erythrocytes rested variola virus elicited agglutination only in cock 
etythrocytes. The specuum of hemagglutinatlng activity of vaccine vlms proved to be wider: it produced ago 
glutlnation Of cock, pigeon, white rat, white mouse, chick and cat erythrocytes; with the exception of the 
two cases the flier and intensity of hemagglutluatlon were very low. The highest titer and Int~nsl~y of the mac* 
ti0n was observed in the case of cock ery~.rocytes. Comparison of the hemap~lutinating tite~s of varlola vims 
and vaccine at various temperatures showed that. as a rule. the titers rose to some extent with a rise in tempera7 
tam. It must be stressed that although the vaccine virus and the vaxlola virds Possessed the ability of agglutlnaZ- 

�9 Infection of chick embryos with varlola visas w~S effeczed by application to the chodo-alhntoic memhram. 
with ovovaccine by tn~roduction into the allantoic sac. 
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TABLE 1 

Hemagglutinating Activity of Variola Viruses and Ovovacclne 

o~o;~cdn~ v~u' ~-- t wr~o~a v~rus 
reaction at temperature o f  

Erythrocyte 
donors '1  1' 

Cocks 
Chicks 
Chick 

embryos 
Pigeons 
White mice 
White rats 
Cats 
Dogs 
Ram 
Guinea pigs 
Rabbits 
Hamsters 
Piglet 
Frog 
Man 

20 

0 
40 i + 

!i 0 0 
0 

0 

0 
0 

Ii' 
li ~ 

/i, i ti, o 

0 

0 
0 

I! ~ 
0 
0 
0 

0 - - .  

- -  0 

0 

0 

O. 
0 

Ing cock erythrocytos the hemaggludnating tlter and intensity of the reaction were considerably lower in the cam 
of the variola virus. 

The differences found in the hemagglutlnatlng activity of the two viruses for cock erythrocytes could be de* 
retrained by either the Individual sensitivity of the erythrocytos used or the particular properties of the strain of 
varlola virus used in the investigation. 

In order to clarify them questions we staged special experiments in which erythrocytes from 20 cock-donors 
were used, the etythrocytes themselves differing in their sensitivity to the agglutinating action ~ of the vaccitm vl* 
rue. The investigation was made with i0 strains of variola virus (3-5 passages dxrough chick embryos)dmul- 
taneously. 

Data ixesented in Table 2 confirmed our conclusion that the vaflola virus possessed weak hemagglutlnating 
activity with respect to cock erythrocytes. None of the 10 strains tested gave a hemagglutlnation riser exceed- 
ing 80. In some straim no hemagglutinating ability could be detected under our experimental conditions. At the 
same time, a clearly consfsmnt feature must be mentioned- hemagglutinating ability of varlola virus could only 
be detected when erythrocytes highly sensitive to the agglutinating action of ovovaccino virus were used. Thus, 
erythrocytes which gave a tlter of 0 to 320 with a standard suspension of ovovaccin~ virus did not agglutinate with 
varlola virus. Agg!utination appear*d when erythrocytes which ga,~e risers of 640 and higher with the same sut- 
pension of ovovaccine virus were used. The greatest hemagglutinating activity of variola virus was noted in those 
experiments in which the eryt~x~-ytes most sensitive with respect to ovovacclne virus were used. 

Unlike the vaccine virus which, beginning with the first passages through clack embryos, gives condstently 
high hemagglutinaring taters, the ~l~magglutanatang activity of ~-afiola virus remains weak and fluctuates from 
passage to passage, sometimes being completely absent (traced through 26 passages). 

North has noted that variola virus can.elicit (very weakly, it is true) agglutination of chick embryo erda* 
rocytes. In contrast to these data we did not obtain any- positive results with cldek embryo eryt~ocytes which may 
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TABLE 2 

Relation of Hemagglut~na~ng Activity of Variola Vires to the $ens~tivity of Cock L - ~ o  
rocytcs to the Agglutinating Action of Ovovacclne Virus 

Hemagglu, z" 
t i n a t i o a  re-]" - 
a c t i o n  t i t ~  ). -- 
with eve- [ s 
vaccine I 
vires \ I 

0 
40 
H'O 

32O 

32O 
3 ~  
320 
32O 
3'.~) 

Strains o f  var|Ola v i rus  - - -  

) "Dzh'? 'NKh"Khal~All" ;'Urn" l 'Bur" ? m s  1p_ '['ND" i'13~a~_ 
number of passages 

I ~ ) , I ' i  ~ i . i ~ i ~ - t i  i 7  

641) 
640 
64O 
640 
640 
64O 
640 

|280 
1280 
1280 

0 0 0 0 [ 0 0 
0 0 0 0 ~ 0 0 
0 0 0 0 I 0 0 
0 0 o 0 I 0 0 
0 0 0 0 ] 0 O 
0 O. 0 0 ~ 0 0 
0 0 0 0 ~ 0 0 
0 0 0 O ] 0 0 
0 (} 0 0 ~ 0 0 
0 0 0 0 ] 0 0 
0 0 0 0 i 0 0 
0 0 0 0 I 0 0 
0 0 0 0 ~ 0 20 
u o o o l  o 20 
0 0 0 0 ] 0 20 

~ o o e l  o 2o 
2fl 0 0 0 ~ 0 20 
C 0 0 0 ~ 0 2O 

20 0 0 0 I 20 20 
0 0 0 1 2 0  2O 

1 

0 0 
0 0 
0 0 
0 0 
0 O 
0 0 
0 O 
0 O 
0 0 
0 O 
0 0 
0 0 
o o 
0 0 
0 0 
0 0 
0 0 
0 0 

20 0 
0 0 

be explained by the fact that in out experlmems less concentrated virus suspemlons were used and by differenoas 
In individual sensitivity of erythrocytes. 

Thus. we have found that the variola virus has weak hemagglutina~ng activity which becomes apparent 
only with cock erythrocytes highly sensitive to the ovovaccine virus. 

S U M M A R Y  

Data on hemaggludnatlng activity.of variola virus are presented in this paper. It  was demomtrated that 
out of 15 types of erythrocytes obtained from various species of animals the ~ims of smaUpox caused mild agglu- 
tination orily in case of cock erythrocytes. It  was also shown that the ability of the smallpox vLrus to cause 
hemagglutination appeared only with cock erythrocyres which were highly sensitive to the virus of this vaccine. 
This was established by experiments with 10 different strains of smallpox virus. 
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