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(2) a decrease in the rate at which the epidermal cells 
keratinize. Since there is no significant increase in the 
mitotic activity of the basal cells10, it seems more probable 
that the epidermal cells of mice deficient in fatty acid are 
retarded in their rate of keratinization by their involve
ment. 
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Influence of Basic Antibiotics on Serum- and 
Liver-cholesterol Concentrations in Chicks 

IT has been reported1 that orally administered neo
mycin lowers the serum-cholesterol level in man, and these 
results were confirmed in other studies2- 4 • Neamine and 
kanamycin have only a moderate effect, whereas strepto
mycin and dihydrostreptomycin are inactive"•'. 

As neomycin is very poorly absorbed from the gut, its 
action is probably restricted to the intestinal lumen. 
The modifications of the intestinal flora, induced by the 
antibiotic, are generally considered to be responsible for 
the cholesterol-lowering effect of this drug. Nevertheless, 
the observation that streptomycin, a substance with a 
closely related antibiotic spectrum, has no influence on 
serum-cholesterol concentration casts some doubt on 
this explanation. 

An incidental observation that neomycin precipitates 
solutions of bile acids led us to suppose that the activity 
of this product might be due to its ability to form salts 
which interfere with the absorption of lipids from the 
intestine. 

To examine this hypothesis, we have prepared and 
tested two types of neomycin derivatives which are 
devoid of antibiotic activity: N-methylated neomycin 
(Vanderhaeghe and Claes, unpublished work), which is 
basic, and N-acetylated neomycin•, which is a neutral 
substance. 

Five groups of 15 neonatal broiler chicks were fed a 
basic casein-sucrose diet containing 6 per cent corn-oil 
as the sole source of fat 6• To this basic diet were added 
0·2 per cent cholesterol and 0·15 per cent of the different 
substances under investigation, as indicated in Table I. 
The experimental diets were fed for 2 weeks. After 
fasting overnight, the birds were bled by cardiac puncture 
and the serum- and liver-cholesterol concentrations were 
determined by the method of Abell et al. 7• Fmcal fat 
excretion was determined daily according to Van de 
Kamer et al.8 • 

As shown in Table 1, feeding 0· 15 per cent neomycin 
or O· I 5 per cent methylated neomycin reduced serum-

Table I. EFFECT OF NEOMYCIN, STREPTOMYCIN, AND Two NEOMYCIN 
DERIVATIVES ON SERUM- AND LIVER-CHOLESTEROL AND ON F!ECAL FAT 

EXCRETION IN CHICKS 
Strepto- Methyl- N-aeetyl. 

Neomycin n1ycin neomycin neomycin 
0·15 % 0·15 % 0·15 % 0·15 % 

Average serum-
cholesterol, 
(mg/100 ml.) 267 198 284 222 270 

A veraia:e total liver-
cholesterol, 

771 589 765 (mg/100 g liver) 762 502 
Frecal fat, (mg/g 

49 92 52 dried freces) 57 104 
Body weight (g) 143 127 148 140 141 

cholesterol concentrations by 26 per cent and 1 7 per cent 
respectively. The N-acetylated neomycin was ineffective, 
and streptomycin rather tended to increase cholesterol 
levels. Table 1 also shows that the administration of 
neomycin or methylated neomycin resulted in an in
creased frecal fat excretion; streptomycin and N-acetyl
ated neomycin had no such effect. 

Our results indicate that the cholesterol-lowering 
effect of neomycin is due not to its antimicrobial activity 
but to the presence of basic groups in the molecule. 
This hypothesis could also explain the results obtained in 
human experiments by Samuel and Waithe•. Strepto
mycin, which does not lower serum-cholesterol, has only 
three basic groups. Kanamycin and neamine, with four 
amino groups, present a weak activity. Neomycin, 
an antibiotic with six amino groups, is the most active 
of the four drugs. 

Further experiments in this laboratory have shown that 
both neomycin and methylated neomycin, but neither 
streptomyoinnoracetylated neomycin,can break emulsions 
stabilized by lecithin (to be published). A similar effect 
on the emulsification of lipids in the intestine could 
explain the increase in frecal fat output observed in the 
present work. 

During these studies it was also found that neomycin 
and methylated neomycin when added to human or to 
chick bile cause precipitation of bile acids and phos
pholipids, and a correlation was observed between the 
bile-acid-precipitating activity of different compounds 
and their effect on the serum-cholesterol level in chicks. 
Moreover, feeding chicks with 0·25-0·5 per cent of methyl
ated neomycin caused a five-fold to ten-fold increase 
in the excretion of fmcal bile acids, and addition of neo
mycin or methylated neomycin to a diet containing 
lithooholic acid protected chicks from the hepatotoxic 
effects of lithocholio acid9, thus indicating interference 
with the absorption of bile acids from the intestine. 

These experiments support the hypothesis that basic 
substances such as neomycin and methylated neomycin 
interfere with the intestinal absorption of fats, cholesterol, 
and bile acids by disturbing the emulsification of lipids 
in the intestine or by complexing bile acids. The chole
sterol-lowering effect could then be explained by an 
impaired intestinal absorption of cholesterol and an 
increased degradation of cholesterol to bile acids in the 
liver. 
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