
teinptcd to speculate that the chemical 
structure of highly polymerized RNA is 
perhaps different from that of DNA and 
contains cross links a t  the 2-position of 
the ribose. A purified sample of the 
S = 24 component should be very useful 
for fundamental studies of the structure 
of KNA. Attempts are beiyg made to ob- 
tain homogeneous material ( I  I ) . 

JOHK S. COLTER 
RAYMONDA. BROWN 

V i r a l  and  Rickettsia1 Sect ion,  Rcsearclz 

Division, A m e r i c a n  C y a n a m i d  Co., 

Ledcrle  L,nboratories, Pearl R ivcr ,  

N e w  Y o r k  


References and Notes 

1. 	 J. S. Colter: R. A. Brown: D. Kritche\,sky, 
Experientia, in press. 

2. 	 E. R. M. Kay, 3. S. Simmons, A. L. Dounce, 
J .  A m .  Chem. Soc. 74, 1724 (1952). 

3. 	 A. E. Mirsky and A. W. Pollister, J .  Gen. 
Ph>'siol. 30, 117 (1946). 

4. 	 K .  G. Stern et al., Federation Proc. 6, 35 
(1947). 

5. 	 D.  C .  Gadjusek, Biochim. et Biof~hys. Acta 
5, 377 (1950). 

6. 	 E. Chargaff, in T h e  A'ucleic Acids, E. Char- 
gaff and J. N. Davidson, Eds. (Academic 
Press, New York, 1955), vol. 1, p. 313. 

7. 	 B. Magasanik, ibid., 1111. 385-386. 
8. 	 E. R. &I. Kay and A. L .  Dounce, J .  Anz. 

Chem.  Soc. 75: 4041 (1953). 
9. 	 E. Volkin and C. E. Carter, ibid. 73: 1516 

(1951). 
10. 	 A. Gierer and G. Schramm, Nature 177, 702 

(1956); 
11. 	 We w ~ s h  to thank Maurice Davies and S'lary 

Englert for valuable technical assistanc~. 

1 August 1956 

Age, Growth, and the 

LD,, of X-rays 

In  the case of x-rays and other ioniz- 
ing radiations, the dependence of the 
acute LD,, on age has not been deter- 
mined throughout the life-span of a 
mammal, although it is known that im- 
mature mice ( I )  and rats ( 2 )  are inore 
sensitive than mature oner, and it has 
been indicated that mature female rats 
are more sensitive at 16 months than at 
6 months ( 3 ) .  T h e  present experiments 
contribute data for the first 75 to 80 

A + 15 DAYS 
0 + 2 5 D A Y 5  

percent of the -900-day life-span of 
CAF, mice. 

T h e  biological, physical, and statisti- 
cal methods employed are described else- 
where ( 4 ) .  T h e  mice were meaned at 
about 30 days and experienced puberty 
at about 50 days. The  radiation factors 
were 250-kvcp x-rays; half-\due layer, 
1.6 mni Cu; tissue-dose rate, -35 r/niin. 
Deaths were counted duriqg the 28-day 
period after a siqgle whole-body expo- 
sure. For each LD,, determination, there 
were 4 to 6 dose-groups of about 10 ani- 
mals each, thus employing a total of 
about 50 animals. 

T h e  results (Fig. 1 )  showed that the 
LD,,, was a linear function of log age, 
A, from 37 to 105 days ( 5 )  but war prac- 
tically constant from 115 to 709 days 
( 6 ) .Thus the hypothesis that the "adult" 
LD,, is proportional to remaining life- 
r,xpectaacy ( 7 )  was not confirmed. 

A change occurred in the response of 
the oldest animals, shown by the in-
creased value of S ,  the average of the 
LD,,/LD,, and LD,,/LD,, ratio?. For 
ages 600 to 709 days, three determiaa- 
tions of S were 1.16, 1.17, and 1.24. For 
ages 37 to 434 days, the mean and stand- 
ard deviation of 29 determinations of 
S were 1.072 5 0.024. Radiobiologically, 
therefore, the population became more 
variable at 600 days. 

T h e  diphasic dependence of the LD,, 
011 log age (Fig. 1 )  was similar to that 
for 10s body weight ( 8 ) , a parameter of 
growth. It may be said, therefore, that 
for the first 80 percent of the life-span 
the LD,, continued to increase until the 
growth rate fell to its fully mature level, 
after lvhich it remained constant. 
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Fowl Pox Vaccine Associated 
with Parthenogenesis in 
Chicken and Turkey Eggs 

Studies \\.ere initiated at the Agricul- 
tural Research Center, Beltsville, Mar)-- 
land, in 1953 to determine which factor 
or factors Tvere responsible for the par- 
thenogenetic development encountered 
in the eggs of chickens ( I )  and turkeys 
( 2 ) .  Since these studies were initiated 
more than 13,000 infertile chicken eggs 
have been incubated and examined 
for parthenogenesis. These eggs were 
produced by chickens of four diffcr-
cnt breeds-namely; New Hampshires, 
Barred Rocks, Rhode Island Reds, and 
Dark Cornish-as well as two crosses in- 
volving New Ilanipshires and Dark Cor- 
nish. Data obtained sho~ved an inherited 
tendency on the part of certain indivicl- 
uals, as well as on the part of different 
breeds, to produce eggs that will develop 
parthenogenetically. The  eggs of Dark 
Cornish and Cornish crosses were the 
only ones encountered showing any ap- 
preciable ,rniount of parthenogenesis thnt 
could be detected macroscopically. The  
development in the case of chicken eq%, 
consisted typically of a limited gro~vth of 
:~lembranes. These data also indicate that 
this tendency can be increased or de-
creased b!- selective breediag. T h e  causal 
agent remains unkno~va. However, it was 
found in 1955 that a virus may be in- 
volved in the initiation of parthenoge-
netic development in the eggs of Dark 
Cornish chickens. 

I11 1955, the eggs laid by 42 pullrts 
from 19 January to 4 May were incu-
bated and examined for parthenogenesis. 
O n  5 ;\lay, these same 42 pullets were 
vaccinated, 13 lvith pigeon pox and 29 
with fowl pox vaccine. All eggs laid by 
these 42 females during the fol1on;ing 4" " 

months Tvere likewise examined for par- 
thenogenesis. In  each care the method of 
testins Tvas the same, an initial 9- to 10- 
day period of incubation, follobving whit 11 
the eggs were broken and the germinal 
discs were examined lnacros~opic~~l ly  for 
parthenogenetic development. 

I n  1956, the eggs of 35 Dark Cornish 
females \.rere examined before and fol- 
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lowing vaccination with fowl pox virus 
on 1 April. The results of the 1955 and 
1956 tests are presented in Table 1. 

These data reveal that, in 1955, more 
than 3 times as much parthenogencsis 
was encountered in cggs laid after vac- 
cination with chicken pox virus than was 
found in eggs laid by the same birds prior 
to this time ( x 2= 33.0, degrees of free-
dom= 1, P < 0.001). I t  is interesting to 
note that the milder pigeon pox virus was 
less effective in inducing parthpnogcncsis 
( x 2 =  < 1, degree, of freedom = 1, P 
< 0.35). In the 1956 tcsts involving fowl 
pox vaccine, the difference was even 
greater, more than 9 times as much pal- 
thenogenesis appearing in eggs of the 
same birds followinq vaccination than 
was found prior to the introduction of 
the virus (y," 168, degrees of free-
dom = 1, P < 0.001 ) .  The highest inci- 
dence of parthenogenesis was cncoun-
tered in eggs laid 30 to 60 days after the 
birds had been vaccinated. Facilities were 
not available for the maintenance of non- 
vaccinated birds during the full term of 
these tests. However, data on the inci- 
dence of parthenogenesis in turkeys doc, 
not show any appreciable seasonable vari- 
ation (3) .  

A furthcr indication that fowl pox vac- 
cine may be involved in the initiation of 
parthenogencsis is furnished by data ob- 
tained in 1956 with turkcy cggs. In thcse 
tcsts a total of 3110 eggs laid by two 
groups of turkeys wcre examined for par- 
thenogenesis over a pcriod of 3 months. 

One group was composed of 16 non- 
vaccinated birds, the other of 49 turkeys 
that had been vaccinated for fowl pox 
at 7 weeks and again at 30 weeks of age. 
Since the ancestry of each bird was 
known, it was possible to select birds fol 
these tcsts so that in cach group full sis- 
ters would be represented. The 16 non- 
vaccinated turkeys, representing 12 fami- 
lies, were housed in wire cages within a 
screened building where they could bc 
kept irolated from other birds. The 49 
vaccinated birds, representing the same 
12 families, wcre kept in turkcy houses 
where they were in direct contact ~vi th 
other vaccinated birds. All birds involved 
in these tcsts wcre virgins, having been 
segregated from males at 4 weeks of age, 
and all received the same type of feed. 

A total of 738 eggs was produced bj 

the 16 nonvaccinated turkeys during thc 

3-month test pcriod. Of these, 180, or 

24.4 percent, showed parthenogenetic de- 
velopment when they were examined fol- 
lowing a 9- to 10-day pcriod of incuba- 
tion. Membranes only were found in 144; 
47 showed blood formation in addition to 
mcmbranes; and 19 eggs contained well- 
formed embryos. 

The -1.9 vaccinatcd females produced a 
total of 2362 cggs during the same pcriod. 
Parthenogenetic development occurrcd 
in 750, or 31.8 percent, of these eggs. 

30 NOVEMBER 1956 

Table 1. Incidence of parthenogenetic development found in eggs of Dark Cornish chick- 
ens before vaccination and following vaccination with pigeon pox and fowl pox vaccine. 

-

Item 1955 1956 
- --- -- - - --- 

Before vacciizafion 
Number of birds on test 13 29 35 
Number of eggs tested 497 1190 1294 
Number of eggs showing parthenogenetic development 9 12 2 1 
Percentage of eggs showing parthenogenetic 
development 1.8 1.0 1.62 

A f f e r  uaccination wz fh  Prqeon pox Fowl pox Fowl pox 
Number of birds on test 13 2 9 3 5 
Number of eggs tested 808 1653 1675 
Number of eggs showing parthenogenetic development 23 5 3 266 
Percentage of eggs showing parthenogenetic 
development 

The parthenogenetic development was 
classified as follows: 548 cggs contained 
mcmbranes only; 100 contained blood in 
addition to membranes; and 102 con-
tained well-formed embryos. 

The records of these two groups of full 
ristcrs reveal that a significantly higher 
percentage of partli~nogcnesis occurrcd 
in the q g s  laid by the vaccinated group 
of turkeys, 31.8 percent a, compared 
with 24.4 percent of total eggs tested 
(x2= 12.3, degrees of freedom = 1, P 
< 0.001 ) ( 4 ) .  This increased incidence 
of parthenogenesis in the eggs of the vac- 
cinated group was evident in cach of the 
three categories listed-that is, mem-
branes, blood formation, and embryos. 

The results secured in the foregoing 
tcsts indicate that some agcnt, possibly 
of a physiological nature, had some part 
in initiating parthenogenetic develop-
ment. JYhen this agent was present at, or 
ncar, the optimum level in the blood 
strcam of genetically susceptible hens, the 
develooment initiated tended to ~ r o c e c d  
furthcr and show a higher degree of or-
ganization. The agent, whatever its na-
ture, possibly may be transmitted from 
parent to offspring through the egg, since, 
in eggs of both nonvaccinated groups of 
chickens and turkeys, a considerable pcr- 
centage of eggs was encountered showing 
parthenogenetic development. This was 
true, even though thcse nonvaccinatcd 
females were isolated from other birds. 
and every attempt had becn made from 
time of hatching to keep them discase- 
free. 

It  would appear, therefore, that at 
least two conditions are neccssarv before 
an advanced type of parthenogenesis oc- 
curs. First, a surccptible strain of birds 
is necessary. This implies not only that 
birds produce readily activated cggs but 
also that the parthenogcnetic cells possess 
a sufficiently high inherent viability to 
survive until such time as the cggs are 
placed in an incubator. In this sense the 
cggs produced by most of our domestic 
breeds of chickens cannot be considered 
as susceptible, since in nearly every in- 

2 9 3 2 15.9 

stance the parthenogcnetic cells have 
died by the time the eggs are laid. The 
second condition is that an activating 
agent must be present in the blood 
strcam. JYhen this agcnt is present at, 
or ncar, an optimum level, it has the 
effect of inducing parthenogenetic dcvel- 
opment. 

I t  is not known, at prcsent, whether 
the f o ~ t l  pox virus as such is the sole 
agcnt initiating parthenogenesis or 
whether some contaminant ~vhich may 
be prcsent in the vaccine is also involved. 
Neither is it known just how this virus 
may cxelt its effect, whether it is a direct 
or an indirect one. 

M. i\'.01S E N  
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Spontaneous Activity in 
Denervated Insect Muscle 

Following section and peripheral de-
generation of the motor nerve supply, 
insect muscle generally has becn thought 
to become inactive, even in response to 
direct electric stimulation ( I) . Recent 
physiological investigations of the thor- 
acic spiracle muscles of cockroaches, 
Periplaneta americana (L.), have dem- 
onstrated a strikingly different mode of 
behavior, which is deemed of sufficient 
interest to the general question of the 
irritability of insect muscle to warrant 
preliminary description. 

For each thoracic spiracle of the 
.4merican roach there is a single occlusor 


