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Effect of Neoniycin, Para-Aminosalicylic- Acid and Other Antibacterial 
Drugs on Seruni Cholesterol Level of Man. (25188) 

s. I '  

Tt has been reported ( 1-2  ) that oral admin- 
istration of neomycin lowered serum choles- 
terol concentration significantly in 10 patients. 
In extending this study. the effect of neomycin 
and other antibacterial drugs upon serum li- 
pid levels of an additional group of patients 
was observed. 

11//(Jthods. Twenty-five patients. 14 males 
and 11 females. were studied in 44 experi- 
mental periods. The average age was 54.2 
years (35  to 74 years). Sixteen patients were 
hospitalized and 9 were followed as outpa- 
tients. Clinical diagnoses were coronary ar- 
tery disease ( 6 pa tien ts) . cerebral vascular 
disease ( 8 patients), familial hypercholes- 
teroleniia ( 2  patients) . familial hyperlipemia 
with coronary artery disease ( 1 patient), dia- 
betes mellitus ( 2  patients. including one of the 
VITA patients). In  7 patients there was no 
evidence of vascular disease or disturbance of 
lipid metabolism. Serum cholesterol levels 
were determined once a week, in the fasting 
state, by the method of Zak rt  d . ( 3 ) .  Serum 
phospholipid determinations were carried out 
by the method of Simonsen r t  cz/.(4) and the 
alpha and beta cholesterol levels by the nieth- 
od of Langan "t  u l . ( j ) .  The control serum 
cholesterol levels, prior to administration of 
the drugs, were followed during a period of h 
weeks or longer. Hospitalized patients were 
maintained on regular hospital diet with the 
exception of the 2 diabetics, and the diet of 
the outpatients remained relatively constant 
during the study. A preparation containing 
70%1 of neomycin sulfate ( Alycifradin Sul- 

* This work was done during tenure of Research 
Fellowship of Am. Hcart Assn. 

('if y 

f a t e ,@) t  was given orally to 18 patients in 
doses of 1.5 to 2 ,q daily for 4 to 20 weeks. 
Uoses oi medication in this study represent 
the weight of Alycifradin Sulfate. Five pa- 
tients were given 60 mg of neomycin intra- 
inusciilarly daily for a period of 3 weeks. This 
amount is equivalent to or higher than the 
proportion of oral close ( 3 % )  which is ab- 
>orbed from the gastrointestinal tract (6) .  
Para-aminosalicylic-acid: (PAS) was given 
orally to 4 patients in 6 experimental periods. 
Four were given 6 g of PAS daily for 4 to 5 
neeks. Two patients received 1 2  g of PAS for 
9 and 4 weeks respectively. TsoniazidS (300 
mg d a i h )  way administered orally to 3 pa- 
tients for a period of 4 weelis. Phthalylsulfa- 
thiazoleo (12 g daily) oxytetracyclinejl (1 g 
daily).  polymyxin B sulfatell (150 mg daily) 
and novobiocinO (1  g daily) were each given 
orally to 2 patients for a period of 3 weeks. 
Dihydrostreptomycinll ( 2  g daily) and baci- 
tracinl/ (20,000 units daily) were each admin- 
istered orally to 2 patients for a period of 2 
weeks. 

Rrsults. The results of oral administration 
of neomycin are summarized in Table 1. 
JIean serum cholesterol levels were lowered 
significantly in each patient by 17 to 29% 
during administration of neomycin, the aver- 
age for the group being 2 1 "/o. Two to 3 weeks 
were necessary before the concentration of se- 
rum cholesterol decreased to its low point. 
('holesterol levels remained low as  long as 
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the drug was given orally, and returned to 
control levels 2 to 7 weeks after administra- 
tion of neomycin was discontinued (Fig. 1 and 
2 ) .  In  8 patients studied the over-all average 
of the esterified fraction of cholesterol was 
775% during the control period and 78% 
during administration of neomycin. The  
mean phospholipid concentrations remained 
unchanged in 1 case and decreased by an aver- 
age of 24% in 6 cases during the experimental 
period in the 7 patients studied. Tn 6 pa- 
tients, mean Concentration of beta cholesterol 
decreased in 4 by an average of 97% and re- 
mained unchanged in 2. 

The results of intramuscular administration 
of neomycin are included in Table 1. In the 
5 patients studied, serum cholesterol levels 
failed to show appreciable changes following 

intramuscular administration 
(Fig. 1). 

of the drug. 

No significant side effects occurred in the 
group given neomycin. A mild, transitory 
diarrhea was present in 6 of the 18 patients a t  
the initial phase of oral administration of the 
drug. Weight of the patients remained ap- 
proximately unchanged. 

Table I shows the results obtained with the 
use cd oral PAS. At the daily dose of 6 g of 
PAS no significant changes in serum choles- 
terol concentration occurred. Increasing the 
daily dose of the drug to 1 2  g in 2 patients re- 
sulted in a reduction of average serum cho- 
lesterol concentration within 2 weeks by 24% 
in one and 26% in the other (Fig. 2 ) ,  with a 
return to control levels 2 weeks after adminis- 
tration of PAS was discontinued. No signifi- 
cant side effects were noted. A mild nausea 
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NEOMYCIN, PAS AND SERUM CHOLESTEROL 

Pol lml  No .4  
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FIG. 1. Effect of intramuscular and oral neomycin 

FIG. 2 .  Effect of oral neomycin and P.4S on scrum 
on serum cholesterol concentrations. 

cholesterol concentrations. 

was periodically observed without appreciable 
changes of the patients’ weight. 

Oral administration of isoniazid, phthalyl- 
sulfathiazole, oxytetracycline, polymyxin B 
sulfate, novobiocin, dihydrostreptomycin and 
bacitracin failed to alter serum cholesterol 
levels appreciably. 

Comment. It is known that approximately 
97% of orally administered neomycin is eli- 
minated unchanged in the stool and only 
about 3% is absorbed( 6 ) .  Since intramuscu- 
lar administration of 3% or more of the orally 
effective dose failed to alter serum cholesterol 
levels, it  is apparent that the cholesterol low- 
ering effect of neomycin is dependent upon its 
action in the gastrointestinal tract. At pres- 
ent the mechanism of this action is not under- 
stood. However, it is possible that the effect 
of neomycin is due to modification of the in- 
testinal bacterial flora or inhibition of intes- 
tinal enzyme systems. 

The mechanism of the serum cholesterol 
lowering actioln of PAS cannot be explained. 
Recently, Tygstrup et al. have also noted the 
serum cholesterol lowering action of this drug 
( 7 ) .  Although PAS is readily absorbed, one 
cannot rule out the possibility that its action 
would be mediated via changes in the gastro- 
intestinal tract. Studies are in progress to 
elucidate these problems. 

Sum tzzarJl. 1 ) Neomycin was given 
orally to 18 patients a t  daily dose of 1.5 to 2 
g for 4 to 20 weeks. Mean serum cholesterol 
levels were decreased significantly in each 
patient by 17 to 29%, and were maintained 
low for duration of administration of neomy- 
cin. Average fall for the group was 21%. 
Intramuscular administration of neomycin to 
5 patients for 3 weeks failed to alter serum 
cholesterol levels. 2 )  Oral administration of 
12 g of para-aminosalicylic-acid to 2 patients 
lowered serum cholesterol concentrations sig- 
nificantly in each, while the daily dose of 6 g 
had no effect on serum cholesterol levels. 3)  
JY hen ph t halylsul f a thiazole, isoniazid, dihy- 
drostreptomycin, osytetracycline, polymyxin 
B sulfate, bacitracin and novobiocin were 
given orally. no appreciable changes in serum 
cholesterol concentration resulted. 
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