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Relation of Milk, Cholesterol and Estrogens to Cholic Acid 
Formation in C,hicks. 

H. J. ALMQUIST, E. MECCHI AND F. H. KRATZER. 
From the Division of Poultry IIusbrrtitlr~y, Z-tiivrrsily of California, College of Agriculture, 

B e d e l  ey . 

Liquid milk products in the diet of the chick 
are known to exert a preventive effect on the 
development of gizzard erosions caused by 
either a dietary deficiency or the presence of 
cincophen in the diet.l*' This preventive 
action of milk products is evidently related 
in both cases to an enhanced secretion of 
cholic acid? An earlier report linked the 
gizzard erosions with a deficient formation of 
bile in the chick and especially of cholic acid 
in the bile." 

Further studies have been made of the 
action of milk in promoting cholic acid forma- 
tion in the chick. In  general, the methods 
employed were the same as previously de- 
scribed.'S3 Two types of diets were used, a 

complete practical diet containing 1% of 
cincophen and a deficient basal diet.2f3 

Attempts were also made to concentrate the 
anti-erosion and cholic acid-producing activity 
from whey by a procedure essentially similar 
to those used for the extraction of estrogenic 
substances from urine.4 The extract obtained 
yielded distinct color tests for es t r ~ g e n s . ~ ~ ~  
Presence of such substances in milk and whey 
has been reported.6 We have, consequently, 
investigated known pure estrogenic com- 
pounds, since the presence of estrogens in milk 
and their general structural relation to the 
bile acids are particularly suggestive of a 
possible role in bile acid formation in the chick. 

The results given in Table I confirm an 
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earlier report2 that milk products given in 
place of drinking water lead to an increased 
level of cholic acid in the gallbladder bile of 
the chick. In addition, it is shown that liquid 
buttermilk, whey and protein-free milk all 
exhibit an activity similar to that of skim- 
milk. The protein-free milk was made by 
isoelect ric precipitation of casein, filtering, 
coagulation of remaining proteins by heating, 
filtering again and neutralizing. There re- 
mains no doubt that the greater part of the 
cholic acid-producing activity remains in milk 
after separation of the proteins of milk, and 
that the activity is resistant to heating to the 

boiling point at pH 4 to 5. Cholic acid- 
producing activity is not shown by the estro- 
gen fraction from whey, or by the pure estro- 
gens tested, or by another structurally related 
substance, cholesterol. 

The results obtained in this study confirm 
previous reports of the existence in milk of a 
cholic acid-producing substance, possibly a 
precursor of bile acids, which is yet unidenti- 
fied. 

The authors are indebted t o  Dr. Oliver Kamm, 
Parke, Davis and Co., for a gift  of theelin used in 
this work, and to Dr. T. H. Jukes, Lederle Labora- 
tories, for the diethylstilbestrol. 
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Effects of Smallpox Vaccination (Vaccinia) on Serologic Tests for Syphilis. 
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Philadelphia. 

False positive serologic tests for syphilis 
have been attributed to many causes. More 
re~ently,l*'-~v~ smallpox vaccination (vaccinia) 
has lbeen added to the list. Lynch3 and his 
associates, in a controlledl study, showed that 
false positive reactions occurred in 16% of 
263 vaccinated subjects. The Kolmer, Kline, 
Hinton and Mazzini tests were employed. 
One or more of these tests were positive, vary- 
ing in intensity from t to ++++. The 
reactions appeared in 2 weeks and remained 
positive for 2 months in most instances, but 
a few persisted for 4 months and one for 5 
months . 

An opportunity for a similar study was pre- 
sented to us recently? A group of indi- 
viduals (mostly medical students and nurses) 
was chosen, in whom a serologic test had been 
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performed within a reasonable time previous 
to the vaccination. There were 202 indi- 
viduals, ranging in age from 3 weeks to 84 
years. Over one-half were between 20 and 
3 0  years of age. Forty-four individuals devel- 
oped a primary cutaneous (non-immune) reac- 
tion at  the site of inoculation, 134 developed 
a local accelerated (vaccinoidl) form, and 24 
were immune. 

Out of 202 individuals on whom a single 
blood examination was performed, 19 were 
found to be positive, ranging in intensity from 
& to .++-/-+ by one or more of the Kolmer, 
Kahn and Mazzini tests. Not all persons were 
tested at  the same time. They were examined 
from 10 days to 57 days following the vac- 
cination, but 93.6% were done before the 
forty-third day. One month following vac- 
cination 25 persons that gave a negative reac- 
tion were re-examined. Four out of this group 
were now positive. Undoubtedly, others would 
have been detected if the entire group had been 
examined more frequently. 

In  all, there were 24 individuals out of 202 
who gave a false positive reaction for syphilis. 
This is an incidence of 11 3%. The majority 
of the reactions were ++ or less in intensity 




