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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. I t  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. I n  another experiment allantoic 
fluid from dead embryos was partly inactiv- 
ated by  exposure for 20 minutes a t  56°C 
and titrated in eggs by both the yolk sac and 
the allantoic sac routes. -4s 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 LL).-,o was and 
embryos inoculated with undiluted fluid died 
mom rapidly (-4.D.D. = 3.2) than those re- 
ceiving fluid diluted 10-1 (*4.D.D. = 5.3). 
Thus it was not possible to demonstrate inter- 
ference following inoculation of partly inac- 
tivated allantoic fluids known to contain in- 
terfering material. Tt is suggested that inacu- 
lation into the yolk sac may prove to he of 
value in the detection of residual active virus 
in inactivated preparations. 

Discussion. I t  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 

fluid from dead embryos differs quantitatively 
rather than qualitaiively 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 in terlfering material present in unheated 
allantoic fluid following death of the embryo. 
It is of considerahle interest that the prlesence 
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 11). Indeed, i t  is not clear whether 
inactivation of infective allantoic fluid ac- 
tually creates interfering material or simply 
reveals the presence of such materilal by the 
removal of excessive infective virus, or both. 

Szmniur?. Experiments are described il- 
lustrating ( a )  the use of death of the embryo 
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 embryo 
and ( c )  the absence of demonstrable auto- 
interference following inoculation into the 
yolk sac. 
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Cholesterol and Fatty Acid Synthesis in Biotin Deficient Rats. (18243) 
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Elevation of the serum cholesterol level in whether or not this rise represents an in- 
creased production of cholesterol, the rate of 
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man(1)  and in the rabbit(2) has been ob- 
served in biotin deficiency. To determine 
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cholesterol synthesis in biotin deficient rats 
was measured by means of deuterium oxide. 
Beclause livers from biotin daficient rats have 
a decreased raite of pyruvate oxidation ( 3 )  
and because bilotin is necessary for the re- 
versilble carboxylation of pyruvic acid to 
oxalacetic aoid(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 rnetabolislm. 

Experimental. Animal feeding experiment. 
Five male weanliiig rats ad the Wistar sitrain 
weighling albout 30 g each were placed in 
separate rnetalbolism 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 af a diet 
iden'tioal except for the egg white, which was 
autoclaved to destroy its avidin content. After 
three weeks the three rats on the unheated 
egg white diet showed evidence of biotin 
deficiency. At this time all thhe rats were 
injected with sufficient 99.8% D.70 to bring 
the heavy waiter content of thleir body fluids 
to 1.5%. For the next 11 days the rats 
received drinking water containing 2.5 % D20. 
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. derrmtitis, spectacle eye and neuro- 
muscul a r imb alance character is t ic of biotin 
deficiencv hy the end of the experimental 
period. -4fker ithe body fluids had been en- 
riched with heavy water ifor 11 days, the rats 
were sacrificed. 

lsolation 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 micrmethod(8).  
_______. - - - - - __ - 
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Control .GGS 2 1 3  .321 32 48 

Control .650 .I83 .294 2f3 4.5 

Biotiii .741 .135 2 6 4  19 37 

s o .  1 

No. 2 

deficient 
s o .  3 

deficiciit 
No. 4 

Eiotiii .589 .168 .248 L3 42 

-k R a t  Xo.  4 died on 7th day of D20 administra- 

i Atom yo dwtwium in eholesterol 

A t o m %  deuterium in  body water 

t i n i i  aiid deutcrium values are for that  day. 

x 100. 

TABLE 11. Fat ty  Acid Synthesis in Biotin De- 
ficient and Control Rats. 

Rat  N o .  

(:nutrol .668 .060 . l o 2  9 15 

Control .63O .070 . lo2 11 15 

Biotin .721 .054 .155 12 22 

s o .  1 

No. 2 

deficiciit 
so. 3 

d e fie i en t 
No. 4 

Biotin 3 9  .041 -105 7 1 7  

* Rat No. 4 died on 7 th  day of D20 administra- 

t Atom 70 deuterium in  fat ty  acids 

Atom YG deuterium in body water 

tion and deuterium values are f o r  that  day. 

x 100. 

Discussion. It will be seen from the last 
column in TarhJe I that there is no significant 
d,ifference in the rate of cholesterol synithesis 
in the ibioltin deficient rat as compared to the 
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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 
i n  biotin deficiencj-. 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 11) show- that the ralte of fatty acid 
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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 oxalaetate,  does 
not present a major obstacle to fatty acid 
Fynthesis in the intact rat. The last column 
of Table ITI gives the ratio of the combined 
weight of liver and carcass fatty acids rela- 
tive to the body weight. I t  will he  seen by 
comparing this column with the last column 
in Table I1 that the two biotin deficient rats 
with the smallest ratio of fatty acids to body 
weight have the highest rates of fattj- acid 
sj-nthesis. This finding is in agreement with 
the observations of Bernhard and Steinhauser 
(10)  who found that the rate of fatty acid 
sjmthesis in fasting rats increased as the 

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. 

Sun?mcrry. 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 rafts 
the rate of cholesterol synthesis was found 
to be normal and the rate of fatty acid syn- 
thesis slightly increased. It was shown that 
the increased rate of fatty acid synthesis is 
related to the inanition accompanying biotin 
deficiency and not to the deficiency itself. 

ratio of total weight of body fattj- ap'd Ll  s to 
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