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tain some red cells, show a negative reaction 
for bile pigments, and a masimum absorption 
at 3700 A, not shown by the normally colored 
urines. I t  is possible that hematuria and pig- 
mented urine development are an expression 
of the same metabolic disturbance, which is 
responsible for the failure of these animals to 
develop ulcers. The role of the above pig- 
ments, or pigment derivatives is now under 
investigation. 

Summary. The paper presents data on the 
degree of ulceration developed in a large num- 
ber of rats treated according to the Shay tech- 
nic, showing the incidence of esophageal 
changes, stomach acidity, and gastric liquid 

volume. The incidence of hematuria and pig- 
mented urines is emphasized in their possible 
relationship to the etiology of Shay rat ulcers, 
as is the effect of preoperative diet in reducing 
hematuria and pigmented urines and increas- 
ing Ithe incidence of ulceration. 
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Xeomycin,* an antibiotic isolated from 
Streptomyces fradiae by Waksman and Le- 
chevaIier ( I ) ,  has been reported to be effective 
in vitro and in vivo against a wide variety of 
gram positive and gram negative bacteria, 
including species resistant to other antibiotics 
(2-5).  -4s the nephrotoxic and ototoxic effects 
of the drug(6) preclude for the present its 
parenteral administration, only the action 
aflter oral administration was investigated. 
The drug is so poorly absorbed from the gut 
that i t  is recovered nearly quantitatively and 
unchanged in the feces(4). This report deals 
with cultural data on the fecal flora after oral 
administration to man and to dogs. 

In  vitro studies. Seventy strains (E .  coli, 
10; 4 .  aerogenes, 10; Pseudomonas aeru- 
ginosa, 10; B. proteus vulgaris, 10; hemolytic 
Staphylococcus aureus, 10 ; beta hemolytic 
streptococcus, 10; entmerococcus, 5 ; and Clos- 
tridium welchii, S ) ,  freshly isolated from hu- 

*The neomycin was provided by Dr. Earl L. 
Burbidge of Upjohn Co., Kala.mazoo, Mich. 

man feces, were tested for sensitivity in vifro 
by a twofold tube serial dilution method, the 
concentrations of neomycin ranged from 200.0 
to 0.006 pg per cc of nutrient broth. Each 
tube was inoculated with a bacterial suspen- 
sion of 5,000-10,~O bacteria obtained by di- 
luting an 18-24 hour broth culture of the par- 
ticular strain. The lowest concentratioa of 
neomycin in pg/cc that showed no visible 
growth after 48 hours incubation at 37°C and 
did not yield living organisms in subculture 
was considered to be the bactericidal titer. 
Comment. In  reading after 24 or 48 hours 
of incubation a series of tubes containing 
diminishing concentrations of neomycin, the 
last 'clear tube is followed by a tube just as 
cloudy as the control tube. I n  plating out 
&,his last clear tube there is no growth in the 
subculture. This indicates that in vitro neo- 
mycin has no bacteriostatic range and that the 
action of the drug is bactericidal-in sharp 
contrast to aureomycin which has a broad 
bacteriostatic range( 7). 
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TABLsE I. Bactericidal Titer of Seoinyciii in pg/ml in 48-Hr Xutrient Brot8h Cultures. 

Orgadsin strains 200 2.5 19.5 6.9 3.2 1.6 .8 .4 .2 , .1 .05 .095 
No. of 

Results. The results (Table I )  confirm the 
reported data(2-4) that strains of E. coli, A .  
arrogenes. Psc7irdortzonas aeruginosa, and he- 
molytic S t t r p h j k o c c u s  aureus are very sensi- 
tive to neonij-cin. strains of B. proteus are 
moderately sensitive, enterococci are moder- 
ately resistant. and Clostridiunz welchii com- 
pletely resistant to the drug. The strains of 
hemol!-tic streptococci herein reported were 
moderately sensitive to neomycin. This is in 
accord with some published data (4 ) .  while 
other reports indicate this species to be mod- 
erately resistant to the drug ( 5 ) .  

Eeect of orul neoiizycin on the noriiqal fecal 
flora o,i dogs.  J le thod.  Each of 37 healthy 
mongrel dogs received 0.4 g 'kg of neomycin 
orally each day in 4 divided doses. In  the 
first group of 17,, the drug was given for 2 
days: in the second group of 10 for 4 days; 
and in the third group of 10 for 10 days. The 
dogs were allowed to eat and drink as usual 
during the entire period of observation. S o  
tosic reactions were observed. The fecal flora 
of all dogs was examined before the drug was 
started. daily during administration of the 
drug. and for a few days thereafter. The coli- 
iorni bacilli were counted by the method of 
Spaulding et 01. (8 ) . 

Results. 1. Califorin bacilli. In  the 1 7  dogs 
treated for 2 days coliform bacilli disappeared 
from stool cultures in 1-3 days and then re- 
appeared in steadily increasing numbers. In  
S of 10 dogs treated for 4 days the disappear- 
ance rate and reappearance following cessation 
u i  therapy were the same. In the remaining 
2 there was onlx a marked reduction in the 
coliform count during and for 1-2 days after 
treatment. In 9 of 10 dogs which received 

the drug for 10 days, coliform bacilli disap- 
peared within 1-4 days and were markedly 
reduced in the 10th. However, in 4 of these 
dogs E. coli reappeared on the 5th-6th day and 
rapidly reached pretreatment levels. These 
strains were tested in vitro and were found to 
be resistant to the drug (bactericidal titer 25 
to 50 pg/cc). 2. Pseudonzonas was present 
initially in the stool cultures of 18 of the 37 
dogs disappearing in 9 of these after 2-6 
days of neomycin. There was no appreciable 
change in the remaining 9 dogs. 3.  Proteus 
vulgaris. Strains of this species, present 
only in 6 of the 37 dogs prior to neomycin, 
disappeared in 4 after 2-3 days of treat- 
ment. 4. Entwococci were found initially in 
the stools of only 7 dogs. Thsey disappeared 
in all 7 after 2-4 days and remained absent 
during treatment and for 1-2 days thereafter. 
5 .  Yeasts were found in many stools shortly 
after treatment was started. When all gram 
negative bacilli had been eliminated the 
aerobic plates frequently showed pure cul- 
tures of yeasts. However, they were never 
found in large numbers and there was no 
apparent increase during treatment. 6. Clos- 
tridia were present initially in the feces of 3 0  
of 37 dogs. The number of colonies of these 
organisms on anaerobic blood plates from 24- 
hour thioglycollate subcultures was small to 
moderate, relative to the number of other fecal 
flora. The numbers of colonies was not ap- 
preciably reduced during treatment. Indeed, 
in several dogs all other bacteria were cleared 
from the feces and pure cultures of Clostridia 
remained. Hence in vivo resistance parallels 
the in vitro resistance of this species to neo- 
mycin. 
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Ten dogs were given a single dose of 6 g 
neomj-cin by gavage just prior to inducing 
hemorrhagic shock. Two died after 12 hours, 
2 after 48 hours. The rest were sacrificed 
after 2 days. Cultures of small intestine and 
colon taken immediately after death showed 
the following: In  the 2 dogs dead of shock 
after 1 2  hours, cultures from the jejunum 
yielded few to moderate number of colonies 
of E. coli, Clostridia, and enterococci. Cul- 
tures from the colon showed a large number 
of colonies of E. coli, a moderate number of 
colonies of CEostridia and a few colonies of 
enterococci. In  all dogs dead or sacrificed 
after 48 hours cultures yielded no coliform 
bacilli in the jejunum or colon, but there were 
present moderate numbers of colonies of 
CZostridia, yeasts, and occasionally a few of 
Pseudo unonas. 

Comment. -4 single large dose of neomycin 
will eliminate coliform bacilli from the cul- 
tures of intestinal contents of the dog within 
48 hours or less. This cannot be achieved so 
rapidly after oral administration of strepto- 
mycin. aureomycin, or sulfonamides (9).  

Eflect o j  oral neomycin on  normal fecal 
from o j  m n .  Three groups of patients with- 
out disease of the gastrointestinal tract re- 
ceived neomycin. In  the first 8 patients, a 
single 6 p [dose was given: in the second 8 
patients a 6 g dose was given in 4 divided 
doses of 1.5 g 'every 6 hours for 24 hours ; and 
in the third group of 9 patients, a 6 g dose 
was given daily for 3 days, 1.5 g every 6 hours. 
Two patients of the latter group had nausea 
or vomiting. and one had diarrhea. The pat- 
tern of the intestinal flora was determined in 
each case from stool cultures before treat- 
ment was started, and daily thereafter until 
the pretreatment status was restored. Quan- 
titative changes in the coliform count were 
determined by the method of Spaulding( 8) .  

a )  Single 6 g dose-8 patients. 
In  j of the 8 patients the coliform bacilli dis- 
appeared from the cultures and remained ab- 
sent for 48 hours in 4 of (them. In the re- 
maining 3 there was a marked reduction in 
the ccrliforrn count within 24 hours. In  all 8 
patients the count returned to pretreatment 
levels between the 4th and 6 day, Pseudo- 
monaj disappeared from the cultures in 2 pa- 

Results. 

tients and remained absent for 2 days there- 
after. In  4 others there was no change, and 
in the remaining 2 none were cultumd either 
before or after therapy. There was no ap- 
preciable change in the count of Clostridia or 
enterococci. b) One and a half g every 6 
hours fo r  1 day-8 patients. Coliform bacilli 
disappeared from cultures in 24-48 hours 
after onset of therapy in 6 of the 8 patients, 
and remained absent for 24-72 hours there- 
after. I n  the 7th patient there was only 
slight reduction and in the 8tlh no reduction 
in the coliform count. Clostridia, entero- 
cocci, and Pseudomonas were not significantly 
suppressed. c) One and one-half g every 6 
hours for 3 days-9 patients. In  all cases 
coliform bacilli Idisappeared from cultures 
within 24-48 hours. They remained absent 
for 2 days in 4 patients, for 3 days in 3 ,  for 
4 days in 1, and for 5 days in 1. Subse- 
quently there was gradual return to pretreat- 
ment levels. Pseudomonas was suppressed 
after 2 days of neomycin therapy in 4 pa- 
tients and remained absent from cultures for 
1-2 days thereafter. The remaining 5 showed 
no change. Enterococci disappeared from the 
cultures in 3 after 2 days of neomycin admin- 
istration. There was no change in 3 others. 
In the remaining 3 enterococci were absent 
before treatment was instituted. Clostridial 
growth was not alitered in any instance. 

1 .  Ten random strains of each 
of the following 'species were sensitive in vitro 
(3  exceptions in 40 cultures) to 6.2 pg/cc or 
less of neomycin in a &hour nutrient broth 
culture: E. coli, A .  aerogenes, Pseudomonas 
aeruginosa, B .  proteus vulgaris, Hemolytic 
staphylococcus aureus and Hemolytic strep- 
tococcus. I n  5 strains of enterocwci the range 
of sensitivity was 25-3.2 pg neomycin/cc, 
while Clostridia were not sensitive at  a con- 
centration of 200 pg/cc or higher. When neo- 
mycin is effective, its antibacterial action is 
bactericidal and not bacteriostatic under the 
conditions of the test (8). 2. Oral administra- 
tion of neomycin usually eliminates coliform 
bacilli from stool cultures in dogs and in man 
within 48 hours and frequently within 2 4  
hours. Continuation of the drug for 5-6 days 
resulted in the appearance of resistant strains 
of E. coli in dogs. Such resistance was not 

Summary. 
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observed in 2 5  humans. 3. The numbers of 
Enterococci, Ps. aeruginosa, and B. proteais 
vulgaris in the stool are reduced in most cases 
by oral neomycin therapy. 3.  Clostridia are 
not noticeably affected by neomycin. 
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