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for embryos has a narrower range of heat 
stability than the virus hemagglutinin. The 
former ranged from 30 to 180 minutes, as 
compared to 5 to 360 minutes for the latter. 
The descending order of susceptibility to heat 
treatment obtained by the Henles for certain 
activities of influenza virus is not paralleled 
with Newcastle virus. With the latter either 
activity, the HA or the EI, may be destroyed 
first. 

The ability of the virus to fix complement 
in the presence of immune Serum is very stable 
under heat treatment, withstanding 100°C for 
at  least an hour. Using only three strains, 
0.01% formalin failed to increase the stability 
of the hemagglutinin. The possibility still 
remains that certain other Newcastle virus 
strains, like some of the influenza strains, may 
have hemagglutinins more stable to heat in 
the presence of traces of formalin. 

Comparisons of heat resistance of the hem- 
agglutinating activity of the strain with the 
locality from which it was isolated suggests 
that a survey, based on many strains, may 
show a close correlation between them, espe- 
cially if the time of isolation is considered. 
All five strains obtained from the eastern sea- 
board of the United States were of low heat 
resistance, 4 having either very low or no 
stability a t  15 minutes. All 8 Canadian 
strains were highly heat resistant, 7 of them 

having hemagglutinins persisting for 2 to 4 
hours. The strains from the Middle West 
showed more variation in their stability. 
When the time of isolation of these strains 
is taken into consideration, it is noted that 
of 3 obtained in 1946, all were of medium 
resistance; of 2 obtained in 1947, 1 was of 
medium and 1 of high resistance; and of 
3 obtained in 1948, 1 was of low and 2 were 
of high resistance. It is possible that a shift 
in the heat resistance of the midwest strains 
is occurring and *at it might be related to 
mutation of existing strains or to the intro- 
duction of new strains. The existence of 
such a possibility merits further investigation 
by this and other methods of strain charac- 
terization. 

The stability of the hemag- 
glutinin of different Newcastle disease virus 
strains, when subjected to increased tempera- 
tures, has been found to vary over a wide 
range. The stability of the hemagglutinin 
of 1 isolate was destroyed at 56°C in a 
period as short as 5 minutes, and that of 
another was diminished only after 6 hours 
exposure. The stability of the hemagglutinin 
of Newcastle virus is discussed in relation- 
ship to influenza viruses. -4 relation of heat 
stability of strains to place and time of isola- 
tion is observed. 

Conclusion. 
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TBELE I. 
Comparative Effects of Eutter and Vegetable h‘ntzl on tlic Gain in  Body Weight of Immature 

Ruts Maintained IJuder Cold Room m d  Rnom Temnerature Canditions. 

Dietary f a t  

Cottonseed oil 
Corn oil 
Margarine f a t  
Butter f a t  

C.ottonseed oil 

~- ._ 

No. of Init ial  body 
rats Wt., g 

Cold room series 
i n  65.3 
10 (5 .1  
10 65.3 
10 64.4 
Room temperature series 
6 64.3 

~ __ - - - - . 

___ 

Gain in  body n-t 
8 wk period,* 

6 

110.0 f 3.8 
100.4 f 6.4 
94.7 +- 4.2 

100.6 f 4.6 

129.7 f 4.1 

.._~_____ __ 

Corn oil 6 
Margnrincb f a t  G 
Bottcr f a t  6 
- 

- ; Ed: - Rt:lnd:lld error Ilf tlK. 1I1c:ln / - / \/IT 

vitamins no significant difference in growth 
has been observed under room temperature 
conditions in immature rats fed diets contain- 
ing butter fat or various vegetable oils.1-3 
Available data indicate, however, that require- 
ments for essential nutrients may be signifi- 
cantly increased by exposure to cold and 
other conditions of  t tress."^ I t  was felt 
that if differences exist in the nutritive value 
of fats, these might be accentuated under 
the stress of low environmental temperature. 
In  the present study immature female rats 
were raised to maturity on purified rations 
containing butter and vegetable fats and their 
rate of growth determined under conditions of 
low environmental temperature. 

Procedure and Resdts. Four experimental 
rations were employed in the present experi- 
ment, differing only in the source of fat. 
These consisted of 53.5% sucrose, 22.070 
casein,t 4.570 salt mixture,: and 20.0% of 
either cottonseed oilt corn oil, margarine fat 
or butter fat.$ To each kg of the above diets 

n-1 

1 Boutwell, R. K., Geyer, R. l’., Elrehjem, (!. A., 

2 Deuel, H. J., Jr., hfovitt, E., JIallm:iu, 1,. I!’., 

3 Deuel, H. J., Jr., Greenberg, 6. 11.. S:i\-agr, 1.L. 

4 Erslioff, R. H., Physiol. Rev., 1948, 28, 10i.  
t Vitamin Test Casein, C;cnrr:tl Biodirinicnlq, 

$ Sure’s Salt Mixture No. 1,b. 

and Hart, E. B., Arch. Biochem., 1945, 7, 143. 

and Mattson, F., J. S u t r i t b n ,  1944, 27, 10;. 

and Fukui, T., unpublished data. 

Inc., Cliagrin Falls, Ohio. 

5 Sure, B., J .  ~Vutrition, 1941, 2a, 499. 

64.7 138.3 f 7.9 
64.7 119.7 2 6.5 
(i4.2 139.8 f 9.3 

- ~ - 

were added the following synthetic vitamins: 
thiamine hydrochloride 72 mg, riboflavin 9 
mg, pyridoxine hydrochloride 15 mg, calcium 
pantothenate 67.2 mg, nicotinic acid 60 mg, 
2-methyl-naphthoquinone 5 mg and choline 
chloride 1.2 g. Each rat also received once 
weekly a vitamin A-D concentratell contain- 
ing 150 U.S.P. units of vitamin A and 15 
U.S.P. units of vitamin D together with 
3 mg of alpha-tocopherol acetate. Seventy- 
two female rats of the Long-Evans strain were 
selected a t  28 to 30 days of age and an 
average weight of 64.9 g for the present 
experiment. Animals were placed in indi- 
vidual metal cages with raised screen bottoms 
to prevent access to feces, and were fed the 
above diets ad lib. Feeding was continued 
for 8 weeks. Experiments were conducted 
(1) with animals kept continuously in a 
large walk-in refrigerator a t  a temperature 
of 251.5”C, and ( 2 )  under standard labora- 

6 ‘rlie fa t s  were obtained from the following 
sources: Cottonseed oil, Wesson Oil, and Snow- 
drift  Sales Co., h-ew Orleans, La., corn oil, Corn 
Products Refining Co., Argo, 111. ; margarine fat:  
Hest l’oudu, Inc., S e w  Pork, N. Y.; butter fa t ,  
Knudsen Creamer? Co., Los Angcles, Calif. The 
butter and ni:irgarinr n-ere melted, and the water 
and protein separated by centrifugation. The f a t  
was poured off and mi\-cd to give a homogenous 

11 Nopco Fish Oil Concentrate, assaying 800,000 
U.8.P. units of vitamin A and 80,000 U.S.P. units 
of vitamin D pcr gram. 

sample. 
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tory conditions at an average temperature of 
approximately 2 1 r+ 2°C. The cold room 
groups consisted of 12 rats each; the room 
temperature groups of 6. Food consumption 
was determined for each rat during the first 
4 weeks of feeding. All diets were prepared 
weekly and kept under refrigeration when 
not in use. 

The findings are summarized in Table I. 
Data for the cold room series were computed 
on the basis of the top 10 animals in each 
group to minimize variations in averages dne 
to early deaths, infection, and atypical 
responses on the part of individual rats. 
Growth was markedly reduced in all rats 
under cold room conditions. Gain in body 
weight was most marked on the cottonseed oil 
diet and least on the ration containing mar- 
garine fat. In the room temperature series 
gain in body weight was most pronounced on 
the butter fat diet and least for margarine 
fat. The differences in growth on the various 
rations, however, either under cold room or 
room temperature conditions, were not suffi- 
ciently marked to be statistically significant. 

Data on food consumption and the relative 
efficiency of the various diets for the building 
of body tissues are summarized in Table 11. 
The findings indicate that for the first 4 weeks 
of feeding both under cold room and room 
temperature conditions virtually no difference 
in relative efficiency as measured by the ratio 
of gain in weight X 100 to the calories con- 
sumed was obtained for diets containing cot- 
tonsed oil, corn oil, or butter fat. Values were 
somewhat lower in the case of margarine fat, 
but in view of the small number of animals 
employed it is questionable whether these 
differences are significant. Values for the 
cold room series were less than for the room 
temperature series, a finding due, at  least in 
part, to the increased metabolism of animals 
maintained under cold room conditions. 

The findings indicate that butter fat, mar- 
garine fat, cottonseed oil, and corn oil have 
substantially the same nutritive value a s  
judged by gain in body weight and efficiency 
of food utilization of young rats maintained 
at  low environmental temperatures and fed 
diets differing only in the source of dietary fat. 

Summary. Immature female rats were 
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raised to maturity under cold room and room under cold room conditions. No significant 
temperature conditions on purified rations difference was observed, however, either under 
differing only in the source of fat. The fats cold room or room temperature conditions, 
employed were cottonseed oil, corn oil, mar- in gain in body weight on the various diets 
garine fat, and butter fat. Gain in body employed. 
weight was significantly reduced in all rats 
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Pollock’s observation that carbon dioxide 
prevents electrically induced cortical seizures 
in cats suggested further study on primates.’ 
Since the normal electroencephalograph of the 
Macacus rhesus is so well known, and it is 
not difficult to extrapolate from it to the 
human, this animal was chosen for the primate 
study. 

Tracheal intubation, exposure of both 
femoral veins and of the calvarium were per- 
formed under ethyl et<her anesthesia. -4rtificial 
respiration was started after an initial intra- 
venous injection of 20 mg of dihydro-B- 
erythroidin hydrobromide and was maintained 
a t  45 cc per stroke, 30 strokes per minute. 
180 mg of dihydro-B-erythroidin hydro- 
bromide in 300 cc of normal saline was admin- 
istered as a slow drip throughout the experi- 
ment. Bilateral screw-in electrodes were 
placed 4 mm posterior to the coronal suture 
and 6 mm lateral to the sagittal suture. These 
electrodes were connected to a double-pole- 
double-throw switch allowing alternate con- 
nections to the input of a Goodwin non- 
blocking EEG amplifier with ink-writing 
oscillograph or to the output of a Lab-Tronics 
Stimulator (Model 3 ) .  The EEG was re- 
corded cbncurrently with the EKG picked up 
from the right fore and left hind limbs. 

Routinely the animals were ventilated with 
various concentrations of carbon dioxide in 
oxygen for intervals of 1 to 9 minutes and, 

1 Pollo+, G. H., Thesis, Univ. of lll. ,  College of 
Medicine, 1948. 

on termination of each period of respiring 
carbon dioxide, stimulated with threshold and 
superthreshold voltages. A “saw-tooth” stim- 
ulating frequency of 60 impulses per second 
and a falling phase of 10 sigma were used 
throughout the experiment. I t  was found 
that concentrations of carbon dioxide below ’ 

15 ”/. when administered for 3 minutes, would 
not prevent electrically-induced cortical 
seizures. When these concentrations were 
given for periods longer than 3 minutes, 
suppression of seizures occurred, which was 
inore marked as the concentration of carbon 
dioxide approached 15%. Concentrations of 
carbon dioxide over 20% prevented the 
seizure response. Duration and intensity of 
the stimuli did not markedly affect the result. 
It appears that in Rhesus rnacacus the anti- 
convulsive level of carbon dioxide lies some- 
where between! lS% and 20%. The changes in 
the EEG and EKG found with carbon dioxide 
were similar to those found in cats by Pollock? 

Lorente de No’ found that the rise of the 
membrane potential due to carbon dioxide is 
roughly proportional to the logarithm of its 
concentration, and this was accompanied not 
only by a decrease in fatiguability but also by 
a rise in threshold.‘ It is also known that 
carbon dioxide alters the pH, oxygen tension 
and blood flow of the brain.:3 Hence it is to be 

‘JI~orcute de No’, R., Studies from the Rocke- 

SRoseman, E., Goodwin, C. W., and McCulloch, 
fellor Institute for Medical Research, Vol. 131. 

W. S., unpublished data. 




