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plained by either assuming that a hemagglu- 
tinating unit of virus had not yet been accu- 
mulated or by ‘the alternate hypothesis offered 
by Henle and Henle(4) who suggest that the 
formation of influenza virus proceeds through 
a development of immature forms or building 
block. The contentions of these workers can 
be extended to the present study since it can 
be seen that while the infectivity titers of the 
16th, 18th and 24th hr samples remain sta- 
tionary, the hemagglutinating titers continue 
to rise. This paradox alniost bespeaks a 
maturation process that endows the virus with 
its hemagglutination property, and is an event 
which lags behind the development of its in- 
fectivi ty. 

1. Data are presented to sup- 
port the contention that the growth of New- 
castle disease virus in the developing chick 
embryo occurs in cycles of 4 hr. The ap- 
parent 4-hr latent period in the production 
of virus following the inoculation of an in- 
fective dose does not correspond to the lag 
phase in the multiplication of bacterial cells, 
but rather indicates an intercellular develop- 
ment of virus particles that cannot be de- 
termined by any of the present technics for 
measuring viral activity. The maximum ad- 
sorption of virus onto susceptible cells occurs 
within 10 minutes after its introduction into 
the embryonated egg. 2. The existence of an 
unequal development of infective and hemag- 
glutinating titers during the growth of Kew- 

Summary. 

castle disease virus is described and an at- 
tempted explanation for this discrepancy is 
made on the hypothesis that the hemagglu- 
tination unit results from a maturation of the 
infectious particles and cannot therefore be 
detected early in its growth. 
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Response of the Baby Chick to West Nile Virus. (19572) 
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University of Maryland, College Park. 

The virus employed in this study was the 
B 956 strain of West Nile virus furnished by 
the American Type Culture Collection in 
Kashington, D. C. This virus was obtained 
by the above institution from Dr. K. C. 
Smithburn (1) of the Rockefeller Foundation 
Laboratories in New York, who had isolated 
this virus strain from a patient in Uganda, 
-Africa and had passed this virus 25 times in 

Swiss albino mice by intracerebral inoculation. 
This virus has been cultivated in chick 
embryos by other investigators ( 2  1. At this 
laboratory the above-mentioned virus was 
passed 4 additional times in mice by the 
intracerebral route before initiating the pres- 
ent study. 

Methods and results. Three-week-old Swiss 
albino mice (Webster str.ain) were employed. 
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This strain of mice was the one recommended 
by Webster (3) as being especially susceptible 
to neurotropic viruses. The baby chicks 
employed were 1-day-old and were furnished 
by a local farm in the state of Maryland. 

E'ach of 6 mice were inoculated intracere- 
brally with 0.013 ml (of a 10% suspension 
of Wes't Nile virus of the 29th intracere- 
bra1 mouse passage. The mice showed in- 
voluntary motor reactions on the 4th day. 
When these symptoms of central nervous 
system involvement appeared, the mice were 
sacrificed and the brains were removed asepti- 
cally. The pool of infected mice brains was 
ground with alundum and diluted to a 10% 
suspension with physiological saline. The 
suspension was then subjected to 5 minutes 
centrifugation in a horizontal centrifuge at 
2,000 r.p.m. The supernatant was used as 
the inoculum for initiating the virus experi- 
ment in baby chicks. The virus titrated 
in Swiss albino mice inoculated intracerebrally. 
The supernatant material was injected intra- 
cerebrally into 6 unvaccinated mice and into 
6 mice which had been immunized previously 
with the 25th mouse passage of West Nile 
virus. Immunization was accomplished by 
intramuscular injections using high dilutions 
of the virus over a period of several weeks. 
After 6 days the unvaccinated mice showed 
symptoms of central nervous system involve- 
ment, while the immunized mice showed no 
nervous symptoms during a 30-day observa- 
tion period. This confirmed the virus to be 
West Nile virus. 

Six 1-day-old baby chicks were injected 
in the right frontal lobe with 0.05 ml of the 
supernatant from the virus-bearing mouse 
brain suspension, and 6 Swiss albino mice 
were injected intracerebrally with 0.03 ml 
of the same suspension. From 3 to 6 days 
after injection the baby chicks showed irrita- 
bility, extreme nervous tremors, and paralysis. 
When nervous symptoms developed, the brains 
were removed aseptically, ground with alun- 
dum and diluted to a 10% suspension with 
physiological saline. This suspension was 
passed to 6 baby chicks and 6 Swiss albino 
mice by intracerebral injection. The mice 
showed West Nile nervous symptoms between 
6 and 8 days after inoculation and were dis- 

TABL'E I. Response of Baby Chieks and Swiss 
Albino Mice Inoculated Intracerebrally with West 

Nile Virus. 

Min t o  max 
incubation 

No. chicks period,* days 
No. ehieks showing r-h 

Passages exposed symptoms Chickens Mice 

1 6 6 3-6 6-8 
2 li 4 3 -5 6-8 
3 6 4 3-5 3-5 
4 i 

1 2  1 2  ' 4-6 3-5 
5 i  
6 )  
7 1  
8 1  

*- Incubation period = time between exposure t o  
virus and onset of symptoms. 

carded. The West Nile virus was carried 
serially through 8 passages in the baby chick 
by intracerebral inoculation as shown in Table 
I. A 10% suspension of virus-bearing chick 
brain from each passage was injected intra- 
cerebrally into 6 Swiss albino mice in order 
to determine the presence of West Nile virus. 
All of the mice succumbed to the disease. The 
incubation periods are shown in Table I. Three 
hundredth ml of a 10% suspension of virus- 
bearing chick brain of the 8th intcacerebral 
passage was injected intracerebrally into 6 
unvaccinated mice and into 6 mice which 
previously had been immunized with the 25th 
mouse passage of West Nile virus. Immuni- 
zation was accomplished as previously de- 
scribed. After 6 days the unvaccinated mice 
showed symptoms of central nervous involve- 
ment, while the immunized mice showed no 
nervous symptoms during a 30-day observa- 
tion period. This confirmed the virus in the 
brain material of the 8th intracerebral chick 
passage to be West Nile virus. Throughout 
the 8 intracerebral baby chick passages, the 
chicks showed typical symptoms such as 
paralysis, nervous tremors, malaise, and death. 

Twenty-eight healthy 1 -day-old baby chicks 
were divided into 7 groups of 4 chicks each. 
Chicks of the first 5 groups were administered 
0.06 ml of a 10% suspension of the virus- 
bearing chick bfiain of the 7th intracerebral 
baby chick passage by one of the following 
methods: intraperitoneal, intradermal, intra- 
muscular, intralingual, and intracardiac in- 
jections. Five-hundredths ml of the same 
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TXBLE 11. Response of Baby Chicks t o  West S i l e  
Virus of 7th Jntracerebral Chick Passage. 

S o .  chicks Milin t o  mas”  
Route of S o .  cliicdks shoiring incubation 

inoculation c q o s e d  symptoms period, days 
_____ 
Inti ;iIwritoiienl 4 3 1  
Rec.t:11 4 4 1  
I nt 1 ’ : )  der111:t 1 4 3 1  

1ntr;i lingual 4 

5-1 0 l i l t  rava idiac. 4 
I n t  ran~uScu1:~r 4 

In t ranasa l  4 4 :I 
___________ - - ~ ~  ~ ~ 

J iicubatioii period = t i i w  lwtween exposure 
allcl onwt  of 9yIll~,tonls. 

inoculum was instilled intranasally in chicks 
of the 6th group and rectally in chicks of the 
7th group. 

After inoculation all groups were observed 
twice dlaily for nervous symptoms character- 
istically found in baby chicks infected experi- 
mentally with West Xile virus. The results 
of this group exposure are given in Table 11. 

Summary. A strain of West Sile virus iso- 
lated by Dr. K. C. Smithburn from a pa- 
tient’s serum in Africa and passaged intracere- 

OF INFLUENZA VIRUS 

brally in Swiss albino mice has been success- 
fully transmitted intracerebrally to 1 -day-old 
White Leghorn chicks. The virus was carried 
intracerebr(a1ly through 8 serial passages in 
1-day-old baby chicks. Virus-bearing brain 
suspensions from chicks of each passage 
proved to be infective for Swiss albino mice 
when inoculated intracerebrally. Virus from 
a chick-brain suspension of the 7th intracere- 
bra1 passage was transmitted successfully to 
baby chicks by the following routes of ex- 
posure : in t raper i toneal, int rader ma1 , intra- 
muscular, intracardiac, intralingual, intrana- 
sal and rectal. Baby chicks showed typical 
symptoms of West Nile disease between 5 to 
10 days post-inoculation. 
____ 
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Further Studies on Antigenic Variation of Influenza A Virus. (19573) 

ITALO -\RCHETTI. (Introduced by Frank L. Horsfall, Jr.) 
From Zstituto Superiore di Sanitd, Rome ,  I taly .  

I n  a previous paperjl)  it was shown that 
an tigenic variants of influenza A virus strains 
emerge during serial passage in ovo in the 
presence of immune serum against antigenical- 
1: different but related strains. I t  was also 
demonstrated that the modified strains re- 
tained their new antigenic patterns in the 
absence of immune serum. 

I t  was of interest to determine how long 
the new antigenic properties would persist on 
serial passage in the absence of the selective 
environment used to obtain the variants. This 
report is concerned with the latter problem. 

Naterials and methods. Viruses. Two 
strains of influenza A virus, PR8 and 965, and 
the variants obtained from them on passage 
with heterologous immune serum (1) were 
used. The variant strains had been through 
6 passages in the absence of immune serum 

before the present experiments were begun. 
I n  the experimental section, the lines of a 
particular strain, e.g., PR8, are identified by 
subscripts as follows: original strain = PR8,; 
control passage strain = PR8,; heterologous 
immune serum passage strain = PRti9 (sub- 
script corresponding to the strain, i.e., 965, 
used to produce the immune serum). Virus 
titrations, immune serum preparation, neutral- 
izing antibody titrations, and hemagglutina- 
tion-inhibiting antibody titrations were car- 
ried out exactly as in the previous study( 1). 
In  ‘the serial passages, the inoculum consisted 
of 0.2 cc of a dilution of infected allantoic 
fluid. 

Experimental. The variant strains PR&, 
and 965, which had been through 6 serial 
passages in ovo in the presence of the hetero- 
logous immune serum, and then through 6 


