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tuted 60% of the former, but was not present 
in the latter. 3. Although alkaline phospha- 
tase which migrated with beta-globulin was 
elevated in both diseases of bone and liver, i t  
is thought to be derived from bone since it 
had no 5-aucleotidase. 4. Since 5-nucleoti- 
dase is not contained in bone and is not ele- 
vated in diseases of the bone, it is thought to 
be derived from the liver. 
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Effect of Neomycin on Serum Cholesterol Level of Man." (24569) 
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During a clinical study of the effect of vari- 
ous dietary fats on the serum lipids of a group 
of patients with coronary atherosclerosis, it 
was observed that oral administration of neo- 
mycin to a patient with a gastrointestinal in- 
fection due to Salmonella Tennessee was as- 
sociated with a significant fall in serum cho- 
lesterol concentration. The decrease in serum 
cholesterol level occurred at  a time when the 
patient had clinically recovered from the in- 
fection although the organism was still pres- 
ent in the stools. To evaluate the significance 
of this observation, the effect of neomycin ad- 
ministered orally on the serum lipids was 
studied in 10 additional patients, none of 
whom were known to have disease of the gas- 
tro-intestinal system. 

Method. The study group consisted of 6 
male and 4 female patients ranging in age 
from 21  to 72 years. Nine were hospitalized 
and one was observed as an outpatient. Clini- 
cal diagnosis of each subject is listed in the 
Table. Total serum cholesterol levels were 
determined twice weekly in each patient by 
the method of Abell et aZ.( 1). The ester frac- 
tion was determined by the method of Schoen- 
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heimer and Sperry (2 ) ; and total serum lipids 
by a gravimetric procedure(3). Five of the 
hospitalized individuals were on the regular 
hospital diet in which 45% of the calories are 
derived from fat. Of the remaining 5 patients, 
one (Nas) received a diabetic diet of C 180, 
P 80, F 80 g without insulin; one (Ber), with 
familial hypercholesterolemia, was on a low 
fat diet in which 25% of the calories were de- 
rived from fat; 2 patients were maintained 
on a similar low fat diet after a preliminary 
period of 6 weeks on the regular hospital diet: 
and the outpatient ate her usual diet without 
restriction during the study. Average pre- 
treatment serum lipid values were established 
during periods of 5 weeks or longer prior to 
oral administration of neomycin. Neomycin 
was given as Mycifradin Sulfate@.+ This 
preparation contains 70% neomycin sulfate. 
The doses of medication in this study repre- 
sent the weight of Mycifradin Sulfate. Six 
patients were given 2 g each day. The remain- 
ing 4 patients received from 0.5 to 2 g daily. 
The period of neomycin administration varied 
from 3 to 16 weeks. If the amount of drug 
was varied, it was usually done so after 4 
week periods at each dose level. 

Results. The results of oral administration 
of neomycin on the serum cholesterol level are 

t The authors are indebted to Upjohn Co. for 
-. . 

Rcncrous supply of Mycifradin Sulfate. 
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summarized in the Table. In all the patients, 
the average serum cholesterol level decreased 
following oral administration of neomycin. 
The decrease varied from 17 to 29% (aver- 
age 22% ) , when 1.5 or 2 g of neomycin was 
civen daily. At the dose level of 0.5 g of neo- 
niycin daily. average decrease in serum cho- 
lesterol varied from 14 to 19%; at  the 1 g 
dose level average serum cholesterol dimin- 
ished from 11 to 22%. Two to 3 weeks of 
oral neoniycin administration were required 
before the level of serum cholesterol decreased 
to its low point. Increasing the amount of 
iieomycin from 0.5 to 2 g daily resulted in a 
qreater fall in serum cholesterol level. The 
lowering effect of neomycin could be main- 
tained for the duration of the study, a period 
as long as 16 weeks, at the dose level of 1.5 
to 2 g daily. Serum cholesterol levels re- 
turned to control levels within 2 weeks after 
the medication was discontinued. 

Figs. 1 and 2 demonstrate the effect of oral 
neomycin in 2 patients. In Fig. 1 (Patient 
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Mar) serum cholesterol level averaged 3 6 6  mg 
yo during the pre-treatment period and fell to 
average 279 mg % while on neomycin. The 
patient received 2 g of neomycin daily for the 
first 2 weeks, 1 g daily for the next 2 weeks, 
and finally 0.5 g daily for 2 weeks. The fall 
in the serum cholesterol was maintained al- 
though amount of medication was reduced. In 
Fig. 2 (Patient Walk) it can be seen that in- 
creasing the amount of neomycin from 0.5 g 
daily to 1 g daily resulted in a further de- 
crease in serum cholesterol level. 

The esterified fraction of serum cholesterol 
decreased in the serum in proportion to the 
total serum cholesterol in the 3 patients 
studied. Total serum lipids decreased in each 
patient, average fall for the group being 23% 
during the neomycin period. C/P ratio re- 
mained approximately unchanged during the 
study . 

Two patients were subsequently given 60 
mg of neomycin intramuscularly daily for 2 
weeks without appreciable change in serum 
cholesterol level. This amount of neomycin 
was calculated to exceed that proportion of 
oral neomycin (3%) which is absorbed from 
the gastrointestinal tract (4) .  

No significant side effects occurred as the 
result of oral neomycin but mild transitory 
diarrhea occurred in 4 of the 10 patients a t  
the 2 g dosage. Otherwise, the patients’ clini- 
cal status remained unchanged during the pe- 
riod of study. The renal status as measured 
by urinalysis and blood urea nitrogen deter- 
minations and liver function as determined by 

cephalin flocculation and serum bilirubin tests 
were unaltered. 

Comment. The mechanism of action of neo- 
mycin in lowering serum cholesterol concen- 
tration is unexplained. I t  is known that 97% 
of the orally administered drug is eliminated 
unchanged in the stool. It is possible that the 
effect of neomycin on the intestinal bacterial 
flora or upon certain enzyme systems of the 
gastro-intestinal tract may be responsible for 
the decrease in serum cholesterol level. Fur- 
ther studies utilizing antibiotics other than 
neomycin are in progress. 

Summary. Oral administration of neomy- 
cin was associated with a significant decrease 
in serum cholesterol concentration of all of 
the 10 patients studied. On 1.5 to 2 g of neo- 
mycin daily, mean serum cholesterol level in 
each patient was decreased from 17 to 29%, 
average fall for the group was 2 2 7 0 .  The fall 
in serum cholesterol level was maintained for 
the duration of drug administration which 
varied from 3 to 16 weeks. At a daily dose 
level of 0.5 to 1 g of neomycin similar but 
less marked falls in the serum cholesterol level 
resulted. 
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