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blood pH, age of the animals, and duration of 
OHP treatment may influence respiration and 
gasping. These factors are known to be im- 
portant in other aspects of hypothermic and 
OHP stress ( 1,9). 

Summary. The effects of combining pres- 
sure oxygenation at  3 atmospheres with hy- 
pothermia (20°C) on asphyxia1 survival of 
rats following tracheal occlusion have been 
studied. Exposure to 100% oxygen at  high 
pressure (OHP) without hypothermia in- 
creased survival times about SS-SO% over 
those seen in animals breathing 100% oxygen 
at  ATP. Oxygenation at  3 atmospheres com- 
bined with hypothermia at  20°C gave maxi- 
mal prolongation of survival? a1 though this 
was not significantly greater than seen with 
hypothermia alone. Addition of Con to the 
inspired O2 under pressure also afforded addi- 
tional protection, even in absence of hypo- 

Further Evidence of a RelationshiD 

thermia. The action of OHP and hypother- 
mia in increasing survival is additive rather 
than synergistic. 
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Data presented in 1956 indicated a pos- 
sible relationship between live fowl pox and 
pigeon pox viruses with parthenogenesis in 
turkeys and chickens( 1 ) . Later, live Roux 
sarcoma virus was shown to be effective in en- 
hancing an unorganized type of parthenoge- 
netic development in turkeys(2). -4 rela- 
tionship was found by Gill and Stone at  the 
Animal Disease and Parasite Research Divi- 
sion, Agricultural Research Center, Beltsville, 
Md., between live Newcastle disease virus and 
the level of parthenogenesis in turkey eggs 
(personal communication). Each of these 3 
live viruses, however, upon being inactivated 
with beta-propriolactone and subsequently 
used to vaccinate virgin turkey hens proved 
to be ineffective in increasing the level of 
parthenogenetic development (3  ) . Spontane- 
ous parthenogenesis in unfertilized White 
Leghorn chicken eggs also has been noted fol- 
lowing a natural outbreak of fowl lymphoma- 
tosis of the visceral type (4) . 

Data presented earlier on the effectiveness 
of live fowl pox and pigeon pox viruses in- 
volved use of unfertilized eggs of Dark Corn- 
ish chickens and Beltsville Small White tur- 
keys. The effects of live virus vaccines were 
measured by comparing the average level of 
parthenogenesis in eggs of the same birds be- 
fore and after vaccination. This method, 
while keeping genetic influences constant, 
failed to take into consideration minor sea- 
sonal fluctuations in the level of partheno- 
genesis. Therefore, it was desirable to con- 
duct additional tests with live fowl pox virus 
so that daily collections of eggs from 2 simi- 
lar groups of birds could be incubated and ex- 
amined simultaneously for parethenogenetic 
development. 

Material and methods. These tests in- 
volved a total of 50 virgin Beltsville Small 
White (BSW) females from a flock in which 
no selection for increased incidence of parthe- 
nogenesis had been practiced. Each of these 
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50 females when 6-8 weeks of age had re- 
ceived a routine vaccination for fowl pox. 

At approximately 16 weeks of age, the 50 
birds were removed to isolated quarters to re- 
duce chances of subsequent natural exposure 
to fowl pox infection. They were maintained 
on a 10-hour light day until 30 weeks of age 
when the light day was lengthened to 14 
hours. First eggs were laid approximately 2 
weeks following onset of the longer light day. 
Eggs, as collected, were identified with hen 
numbers and date of lay and each evening 
placed in an incubator operating at  a temper- 
ature of 993/4'F and at a relative humidity 
of 57%. All eggs received an initial 10-day 
period of incubation before being broken-out 
and examined macroscopically for partheno- 
gene tic development. 

On the 42nd day of egg production, the 
hens were segregated at random into 2 groups. 
Twenty-three hens (hereafter the treated 
group) were removed to another isolated 
poultry house where they were revaccinated 
for fowl pox. The vaccine was a commercial 
product containing live fowl pox virus propa- 
gated on the chorio-allantoic membranes of 
embryonated chicken eggs. Administration 
was via the wing web by the stick method 
using a 2-pronged applicator. 

The remaining 27 hens were not revacci- 
nated or moved and were maintained as a 
control group isolated from other turkeys. 

ResuZts and discussion. Data presented in 
Fig. 1 show the average percentage level of 
parthenogenesis observed in unfertilized eggs 
of treated and control groups of turkeys. The 
data show a sharp rise in the level of parthe- 
nogenesis, evident as early as the 6th day 
after revaccination. Percentage values of par- 
thenogenesis for eggs of the treated group 
continued at  a high level and well above those 
of the controls throughout the 90-day test pe- 
riod. Differences between levels of partheno- 
genesis among eggs of treated and control 
groups, when tested by analysis of variance, 
were found highly significant at the one per- 
cent level. 

The treated group laid a total of 1091 eggs 
during the 90-day test period following revac- 
cination. Of these, 314 or 27.9% showed 
some degree of macroscopically observable 
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FIG. 1. Percentage parthenogenesis in unfertilized 
eggs of Beltvville Small White turkeys in relation 
to time of fowl pox vaccination. Hens of treated 
group received 2 vaccinations for fowl pox, the 
first at 6-8 wk of age, the second 30 wk later. 
' ' Non-vaccinated ' ' controls received a routine vac- 

cination at 6-8 wk but were not revaccinated. 

parthenogenetic development. This included 
41 eggs (3.9%) in which blood formation oc- 
curred and 24 other (2.7%) in which well 
formed embryos, as well as blood, had devel- 
oped. Four sets of identical twins were en- 
countered in these single yolked eggs follow- 
ing use of the vaccine. 

The control group during this same 9Gday 
test period produced a total of 1099 eggs. Of 
these, 188 (17.1%) showed some degree of 
macroscopically observable parthenogenesis. 
Sixteen of these eggs (1.5%) showed varying 
degrees of blood formation while 4 additional 
eggs (0.36%) were encountered in which em- 
bryos, as well as blood had developed. No 
twin embryos were found in eggs of this 
group. Thus while the level of parthenogene- 
sis of all categories increased by something 
over SO%, blood formation tripled and the 
embryo population increased 6-fold following 
revaccination. 

The record of both groups prior to their 
use in these tests may be of interest. The 50 
hens were maintained as a single Aock during 
the 42-day period prior to revaccination. 

The 23 hens, later to become the treated 
group, produced 597 eggs during this 42-day 
pre-test period of which 106 or 17.8% devel- 
oped parthenogenetically. This included 7 
eggs (1.2%) in which blood formation oc- 
curred and 4 other eggs (0.757%) in which 
embryos developed. 

The 27 hens which were to serve as con- 
trols laid 734 eggs during this same 42-day 
period, of which 100 or 13.6% were classified 
as having undergone some degree of partheno- 
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genetic development. This included 10 eggs 
(1.4%) in which blood only occurred and 4 
other eggs (0.5%) in which well formed em- 
bryos had developed. Thus while total aver- 
age incidence of parthenogenesis was slightly 
lower in eggs of control birds, the percentage 
value for eggs showing blood formation and 
embryo formation was essentially the same 
for both groups. 

The nature of the stimulus to partheno- 
genetic development and mode of action of 
viruses in turkeys remain alike obscure. How- 
ever, a few points concerning the enhancing 
action of live viruses appear to be fairly well 
established. These findings are based entirely 
on experiments with birds of the closed flock 
of Beltsville Small White turkeys (not se- 
lected for parthenogenesis) in which rela- 
tively advanced parthenogenetic development 
was first observed(S,6), and do not neces- 
sarily apply to other strains of turkeys which 
may not produce eggs inherently capable of 
parthenogenetic development ( 1 ) . ( 1 ) Killed 
viruses are ineffective. Incidence of parthe- 
nogenesis was not increased in eggs following 
vaccination or revaccination with viruses in- 
activated with beta-propriolactone( 3) .  ( 2  ) 
Antibodies as such can probably be discount- 
ed as the agents responsible for parthenogene- 
sis. Killed Newcastle disease virus incites 
antibody formation and is effective in protect- 
ing chickens from this disease. Parthenogene- 
sis, however, did not increase in turkey eggs 
following vaccination with killed Newcas tle 
virus( 3). (3) Foreign proteins present in 
the vaccine are probably not the causative 
agents. Virus free, macerated chicken em- 
bryos and membranes when injected subcu- 
taneously into turkey hens did not cause an 
increase in incidence of parthenogenesis in 

their eggs(3). (4) The effective duration of 
a single vaccination is of the order of 3 
months or longer(2), (Fig. 1). This pos- 
sibly means that causative agents have gained 
entrance into numerous immature ovarian fol- 
licles following vaccination. The health of 
turkeys is not affected, the ovary remaining 
functionally unimpaired following vaccina- 
tion. Cleaved immature ovarian eggs are 
found rarely. I t  is reasonable to assume, 
therefore, that the agent involved in parthe- 
nogenesis although present, remains latent 
until time of ovulation when a single matur- 
ing follicle comes under the influence of the 
luteinizing hormone. 

Suntrnary. The level of parthenogenesis 
was determined in unfertilized eggs of 2 simi- 
lar groups of unselected Beltsville Small 
l’hite turkeys. Birds of one group were re- 
vaccinated for fowl pox (live virus) a t  ap- 
proximately 36 weeks of age. The others 
serving as controls had received only one vac- 
cination when 6-8 weeks of age. The treated 
group produced 1091 eggs and the controls 
1099 eggs during the 90-day test period. Ap- 
proximately 28% of the eggs from the treated 
group and about 17% of the control group 
underwent some degree of parthenogenetic 
development during 10 days of incubation. 
Twenty-four embryos (2.7 % ) were encoun- 
tered in eggs of the treated hens as compared 
to 4 (0,36c/;,) in eggs of the controls. 
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