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embryo survival, was obtained following in-
oculation of the lower dilutions. However,
when the same fluid was titrated by inocula-
tion into the yolk sac no evidence whatever
of interference was found. It is clear, there-
fore, that inoculation into the yolk sac was
a suitable method for the measurement of
infectivity but not for the demonstration of
interference. In another experiment allantoic
fluid from dead embryos was partly inactiv-
ated by exposure for 20 minutes at 56°C
and titrated in eggs by both the yolk sac and
the allantoic sac routes. As anticipated, mor-
tality following inoculation into the allantoic
sac varied from 0 to 30% in all groups.
However, when the same fluid was titrated by
the yolk sac route, the LD5q was 10728, and
embryos inoculated with undiluted fluid died
more rapidly (A.D.D.=—=3.2) than those re-
ceiving fluid diluted 107 (A.D.D.=15.3).
Thus it was not possible to demonstrate inter-
ference following inoculation of partly inac-
tivated allantoic fluids known to contain in-
terfering material. It is suggested that inocu-
lation into the yolk sac may prove to be of
value in the detection of residual active virus
in inactivated preparations.

Discussion. It has been shown in the pre-
ceding sections that interfering material was
liberated or produced following death of the
embryo infected by the allantoic sac route
with influenza B virus and that such material
was not destroyed by exposure to a tempera-
ture of 56°C for 5 hours. It would seem
reasonable to assume for the moment that
the interfering material present in allantoic
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fluid from dead embryos differs quantitatively
rather than qualitatively from like material
known to be present in fluid from living em-
bryos(1-3), although the possibility of ex-
istence of an unrelated inhibitory material
should not be ignored. The fact that virus
was found to elute from the allantoic mem-
brane in dead but not living embryos following
inoculation into the allantoic cavity(14) may
account, in part, for the increase in the amount
of interfering material present in unheated
allantoic fluid following death of the embryo.
It is of considerable interest that the presence
of excessive active virus in untreated allan-
toic fluid from dead embryos was capable
of overcoming the effectiveness of the inter-
fering material present in the same fluid
{Table 1I). Indeed, it is not clear whether
inactivation of infective allantoic fluid ac-
tually creates interfering material or simply
reveals the presence of such material by the
removal of excessive infective virus, or both.

Summaryv. FExperiments are described il-
lustrating (a) the use of death of the embryvo
as a criterion for the measurement of infectiv-
ity and interference, (b) an increase in the
amount of interfering material present in
allantoic fluid following death of the embrvo
and (c) the absence of demonstrable auto-
interference following inoculation into the
volk sac.

14. Stone, J. D., Austral. J. Exp. Biol. and Med.
Sci., 1948, v26, 49.
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Elevation of the serum cholestero] level in
man(1) and in the rabbit(2) has been ob-
served in biotin deficiency. To determine

* National Research Council Fellow in the Medi-
cal Sciences (1948-50).

whether or not this rise represents an in-
creased production of cholesterol, the rate of

1. Sydenstricker, V. P., Singal, S. A, Briggs, A. P.
DeVaughn, N, and Isbell, H,, Science, 1942, v95, 176
2. Curran, G. L, unpublished observations.
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cholesterol synthesis in biotin deficient rats
was measured by means of deuterium oxide.
Because livers from biotin deficient rats have
a decreased rate of pyruvate oxidation(3)
and because biotin is necessary for the re-
versible carboxylation of pyruvic acid to
oxalacetic acid(4,5), it was of interest to
determine in addition whether the rate of
fatty acid synthesis in the rat is influenced
by the interference of biotin deficiency with
normal pyruvate metabolism.

Experimental. Animal feeding experiment.
Five male weanling rats of the Wistar strain
weighing about 30 g each were placed in
separate metabolism cages. Three of the rats
received 15 g a day each of the egg white
diet recommended by Emerson(6). The two
control rats received similar portions of a diet
identical except for the egg white, which was
autoclaved to destroy its avidin content. After
three weeks the three rats on the unheated
ege white diet showed evidence of biotin
deficiency. At this time all the rats were
injected with sufficient 99.8% D=0 to bring
the heavy water content of their body fluids
to 1.5%. For the next 11 days the rats
received drinking water containing 2.5% D.O.
One of the biotin deficient rats died 2 days
after injection of the heavy water; the re-
maining 2 rats in this group showed the alo-
pecia. dermatitis, spectacle eye and neuro-
muscular imbalance characteristic of biotin
deficiency by the end of the experimental
period. After the body fluids had been en-
riched with heavy water for 11 days, the rats
were sacrificed.

Isolation procedures. A sample of body
water was distilled from each rat carcass and
then the fatty acids and the cholesterol, as
the digitonide, were isolated from each carcass
and liver (7).

Isotope analyses. Deuterium analyses were
carried out by a micromethod(8).

3. Pilgrim, F. J., Axelrod, A. E., and Elvehjem,
C. A, J. Biol. Chem., 1942, v145, 237.

4. Shive, W, and Rogers, L. L., J. Biol. Chem.,
1947, v169, 433.

5. Lichstein, H. C., and Umbreit, W. W., J. Biol.
Chem., 1947, v170, 329.

6. Emerson, G., Proc. Soc. Exp. Bior. axp MEkp,,
1942, v51, 339.
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TABLE I. Cholesterol Synthesis in Biotin Defi-
cient and Control Rats.
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TABLE II. Fatty Acid Synthesis in Biotin De-

ficient and Control Rats.
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Discussion. Tt will be seen from the last
column in Table I that there is no significant
difference in the rate of cholesterol synthesis
in the biotin deficient rat as compared to the
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TABLE TII. Dody Weights and Weights of Cax-
cass and Liver Fatty Acids from Biotin Deficient
and Control Rats.

tion of 1.

Body wt :

Rat No.

Control
No.o 1

Control 165
No. 2

Iiotin 83
deticient
No. 3

Biotin i1
deficient
No. 4

LA BN 5] 9

--110 1.8+ .07 2.0

WLt of liver fatty acids 4wt of carcass
farty aeids

X 100,

Body wt at end of experimental period

normal. Therefore the elevation of the serum
cholesterol level in biotin deficiency cannot
be explained on the basis of an increased
rate of cholesterol production. The most
likely explanation remaining is suggested by
the data of Okey(9), who found that avidin
prevents the accumulation of cholesterol in
the liver by making biotin unavailable. Thus
in biotin deficiency. even with a normal rate
of cholesterol synthesis, the newly formed
sterol cannot be deposited in the liver but
rather enters the blood stream with a resultant
hypercholesterolemia.

The deuterium contents of the fatty acids
(Table I1) show that the rate of fatty acid

7. Rittenberg, D., and Schoenheimer, R., J. Biol.
Chem., 1937, v121, 2353,
8. Rittenberg, D.. unpublished.
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synthesis in biotin deficient rats is slightly
increased. It is apparent that biotin defi-
ciency. despite interference with the reversible
carboxylation of pyruvate to oxalacetate, does
not present a major obstacle to fatty acid
svnthesis in the intact rat. The last column
of Table II1 gives the ratio of the combined
weight of liver and carcass fatty acids rela-
tive to the body weight. It will be seen by
comparing this column with the last column
in Table II that the two biotin deficient rats
with the smallest ratio of fatty acids to body
weight have the highest rates of fatty acid
synthesis. This finding is in agreement with
the observations of Bernhard and Steinhauser
(10) who found that the rate of fatty acid
synthesis in fasting rats increased as the
ratio of total weight of body fatty acids to
body weight decreased. The increased rate of
fatty acid synthesis found in biotin deficient
rats is therefore a non-specific reaction to
inanition rather than a characteristic of biotin
deficiency.

Summarv. The rates of cholesterol and
fatty acid synthesis in normal and biotin de-
ficient rats were determined by means of heavy
water administration. In biotin deficient rats
the rate of cholesterol synthesis was found
to be normal and the rate of fatty acid syn-
thesis slightly increased. 1t was shown that
the increased rate of fatty acid synthesis is
related to the inanition accompanying biotin
deficiency and not to the deficiency itself.

The author is indebted to Mr. I Sucher for the
deuterium determinations and to Dr. D. Rittenberg
for his kind interest and helpful suggestions.

9. Okev, R., J. Biol. Chem., 1946, v165, 383.
10. Bernhard, K. and Steinhauser, H., Helv.
ckim. acta, 1943, v27, 207.
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