
therefore. between the kinetics of killing 
and of activation of T4 bacteriophage 
by urea and the kinetics of protein de- 
naturation by urea. for they exhibit en- 
tirely analogous concentration, tempera- 
ture, and pI-I dependence. 

M'e conclude that. through a range of 
values of p H  and temperature, urea ac- 
tivates cofactor-requirinq phage in n 
manner similar to its denaturing action 
-that is? by breaking critical hydrogen 
bonds in the proteln of the phage adsorp- 
tion organ to produce a new configura-
tion, which 1s able to for111 an attachment 
to the bacterial surface I t  seems rearon- 
able to postulate furthrl that tryptophan- 
like cofactors exert their influence in a 
similar manner 

G. H. Sx-roi 
Calz fo~nra Instztuie o t Tcclznolo,o), 
Pasadena 
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Chenodeoxycholic Acid in 
Human Blood Serulli 

For many yearc chenodeoxycholi~ 
acid (3.7-dihydroxycl~olanic acid; lvas 
thought to be confined largely to the bile 
of fowls and to occur only as a minor 
component of human bile. Recent stud- 
ies ( I )  have shown, however, that this 
bile acid is a prominent constituent of 
human bile and that it is also one of 
the principal bile acids in human blood 
serum ( 2 ) .After considering the numer- 
ous methods for measuring blood cho- 
lates ~vitll their highly variable results, 
which ranged from none at all to values 
exceeding 100 mg percent, Sobotka ( 3 )  
concluded that reliable procedures must 
be preceded by a reasonable amount of 
evidence that the bile acid being quanti- 
tated actually exists in the serum. The  
present study is designed to furnish some 
of this necessary evidence and thus to 
provide a basis for further quantitative 
studies of the several bile acids in human 
serum. 

An extract of serum rvas prepared ac- 
cording to methods that have previously 
been described (4 ) .  The  procedure em- 
ployed \ \as  as follo\cs: serum was re-
moved from freshlv clotted blood. and 
25 ml was added drop~cise to a mixture 
of 250 ml of ethanol and 15 ml of a satu- 
rated aclueous solution of barium hy-

droxide that contained 1 g per 100 ml 
of barium acetate. The  mixture was 
heated 10 minutes in a boiling water 
bath, and the precipitated proteins rvere 
removed by filtering through a medium 
sintered glass funnel. The  filtrate was 
taken to dryness under reduced pressure 
at 40' to 45OC. The  dry residue was 
stirred with 100 ml of ethyl acetate to 
which 2.5 ml of a 3.3-vercent solution of 
anhydrous calcium oxide in ethyl acetate 
had been added. The  mixture was heated 
in a boiling water bath for 2 minutes; it 
was then centrifuged, and the super-
natant was decanted. T h e  ethyl acetate 
wash was repeated twice more in the 
same manner, except that the calcium 
oxide reagent was omitted. The  residue 
was then dissolved in 10 ml of 7N sodium 
hydroxide and autoclaved for 3 hours at 
140°C. After hvdrolvsis. the alkalinesolu- , , ,  
tion was made up to a volume of 50 ml 
with water, acidified with concentrated 
hydrochloric acid to a blue reaction with 
congo red paper (pH less than 3 ) ,  and 
extracted four times with 50-ml portions 
of chloroform. The  chloroform extract 
was concentrated to dryness under re-
duced vressure. and the residue was 
taken up in acetone and adjusted to a 
volume of 1 ml. 

Paper chromatography was carried out 
as described by Sjovall (5) by applying 
0.2 ml of the acetone solution to the 
paper. Solutions of cholic acid (3,7,12- 
trihydroxycholanic acid) ,  deoxycholic 
acid (3,12-dihydroxycholanic acid) and 
chenodeoxycholic acid in acetone were 
also applied in amounts ranging from 1 
to 40 ur to serve as controls. Antimonv . L, 

trichloride reagent was used for identi- 
fication as previously described ( 6 ) .  In  
a system using 20-percent isopropyl ether 
in heptane, descending for 18 hours, a 
well-defined spot could be seen that 
moved at the same rate as the known 
chenodeoxycholic acid and that also had 
a purple fluorescence identical with that 
of the chenodeoxycholic acid control. 

By this means chenodeoxycholic acid 
has been observed repeatedly in both 
normal and icteric serums. Cholic acid 
and deoxycholic acid have also been regu- 
larly found by employing 60-percent iso- 
propyl ether in heptane. For normal 
serum it is sometimes necessary to apply 
larger amounts of the acetone solution in 
order to detect the minute amounts of 
bile acid present. If hydrolysis is not 
done, the bile acids occur as conjugates 
of glycine and taurine, and a different 
solvent system is required for chroma- 
tography; no free bile acids have been 
observed in human serum thus far 

In  these qualitative studies, no attempt 
has been made to measure the amounts 
of bile acids present beyond comparing 
the size and fluorescent intensity of spots 
from serum with that of the known 
amounts of acids that were applied as 

controls. By this process, it was observed 
that cholic acid and chenodeoxycholic 
acid occur in approximately equal 
amounts, the former usually predomi-
nating in normal serum. Deoxycholic 
acid occurred in much smaller amounts. 
Wysocki and associates ( 7 )  have noted 
that an extract of serum dissolved in a 
mixture of sulfuric and acetic acids had 
a total absorbancy at 3100 rZ that ex-
ceeded the values contributed by deoxy- 
cholic acid and cholic acid at this \cave- 
length; they concluded that the differ-
ence was due to chenodeoxvcholic acid. 
This conclusion is supported by our find- 
ings. Their observation that the concen- 
tration of chenodeoxycholic acid is ap- 
proximately 7 times that of cholic acid 
is probably accounted for by the differ- 
ences in the methods used (8, 9 ) .  

J. B. CAREY,JR .  

Department of Medicine, University of 
Minnesota Medical School, Minneapolis 
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Lipid Levels in Migrating Birds 

Although it is generally known that 
the body fat content of migratory birds 
increases greatly a t  the time of migra-
tion, few actual measurements of total 
lipids have been made. In  October 1954, 
we obtained a sample of birds represent- 
ing many species that had been killed 
by flying into obstacles near airport ceil- 
ometers. O n  the nights of 7 and 8 Octcl-
ber a large concentration of birds was 
evidently "riding a cold front" south-
ward when weculiar weather conditions 
brought about accidents at  a number of 
airports ( I ) . Specimens frozen shortly 
after death were obtained for us by D, 
W. Johnston of Mercer University, Ma- 
con, Ga., and by Ivan Tomkins a t  Sa- 
vannah, Ga. This material has enabled 
us to compare lipid cleposition of birds 
that were literally "snatched from the 
air" during migration with previous 
data that were obtained from premigrant, 
nonmigrant, and experimental birds. I n  
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