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A polyarthritis of rats can readily be re- 
produced ;by in t raper i t oneal or intravenous 
injection of broth cultures of the L4 strain 
of pleuropneumonia-like organism. This ex- 
perimental polyarthritis has been used as a 
means of making chlemotherapeutic trials.l-” 
In  man pleurolpneumonia-like organisms have 
repeatedly been isolated from the genitour- 
inary tract and ‘‘may be related etiologically 
to an acute infectious type of arthritis and to 
Reiter’s ~yndrome.”~ Dienes has isolated 
L type cultures from many Gram negative 
bacilli and several large Gram positive ba- 
cilli: although thus far no one has reported 
isolation of such forms from streptococci. Un- 
fortunately these microorganisms are species 
specific as far as their patlhogenicity is con- 
cerned so that human strains do not produce 
infections in animals. WhiEe the polyarthritis 
of rats is not the same disease as rheumatoid 
arthritis in man, the course of both is favor- 
ably altered by the use of gold salts. In  the 
rat the arthritis may be prevented by the 
intramuscular injection of gold a t  the time 
of infection, or after the arthritis is developed, 
treatment with gold will promote healing more 

* This work was supported, in part, by the Office 
of Naval Research, U. S. Navy Department, and, 
in part, by the Stern and Bullard Funds for  Ex- 
perimental Srthritis. 

t The aureomycin was supplied by Lederle 
Laboratories Division of the American Cyanamid 
Company, Pearl River, N. Y. 
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rapidly than in untreated contro1s.l Our 
effort in the chemotherapy of this rat arthritis 
has been directed toward finding agents which 
might be as effective as gold, but less toxic? 
for possible trials in rheumatoid arthritis of 
man. The new antibiotic, aureomycin, has 
proved to ‘be successful in this experimental 
polyarthritis. 

Methods. Aureomycin was given to the 
infected rats by stomach tube, by subcutan- 
eous injection, or by mixing with the diet. 
The effect of aureomycin both as a preventive 
and a curative agent was evaluated. Scoring 
was designed to include the per cent incidence 
of arthritis in each group of white rats tested, 
and the per cen,t survival. The extent of the 
joint involvement was evaluated according to 
a modification of the arthrogram of Sabin 
and WarrenQ which assigns a numerical value 
of 4 to each front leg and 5 to each hind leg, 
giving a total of 18 points per animal assum- 
ing maximal joint involvement of all joints. 
The average arthrogram scores were deter- 
mined by adding the total scores for each 
group and dividing by the number of animals 
in the group irrespective of per cent incidence 
of arthritis. 

The microbe was cultured according to a 
method described by Tripi and Kuzelll in 
a broth culture which is a buffered yeast-ex- 
tract tryptose base enriched with 20% filtered 
horse serum. Table I shows the protective 
effect of aureomycin given coincidenlt with the 
intraperitoneal injection of 2 cc of a broth 
culture of the microorganism or shortly there- 
after. 

Results. When 0.1% or 0.376 aureomycin 
was mixed with the ground Purina dog chow 
complete protection of all animals occurred 
(Table I ) .  When aureomycin wis adminis- 

6 Tripi, H. B., Gardner, G. M., and Kuzell, W. C., 
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TABLE I. 
Preventive Effect of Anreoniyin in Polyartliritis of Rats. 

96 aureomycin No. of arthritis, arthrograrn Survival, 
in diet animals” Procrrlure ‘5 score % 

Incidence of Avg 

0.3 “0 hureoni.~-ciii added on daj- of rJ 0 100 
infect ion and continued 
for T d a ~ s  

0.1 2 0 Aureoiii?-c.in added on day r? 0 100 
following iiifcctinn and 
continued for 11 days 

0.05 36 -\urcwni~cin added on day of 15.n 0.07 100 
infect i 011 aiid c ont iiiuect 
for 14 d q - s  

0 11, 1ntiil):itioii 1 =\urcotii?-cin given Z(l.0 0.4 100 
(low I 1)y 3t0nia~‘Ii tube 

3 ( J  nig/kg \ (single daily dose) 
I f o r  2 dars fol-  

0 11 I 21) mg/kg j lowing infection y . 0  0.38 100 

( I  1 10 binglr dosch of :ciireoin-p4n 20.0 0.30 100 
(100 iiig/lig) siilwutaneouslp 

t in (la!- of i i ) f ( ~ t i o n  

0 7 t; T’11trrated cOl\tl-olS 77.4 5.41 96 
- - - - . - 

- The t iwragc’  -\\ciglit of the g i ~ ~ u l ~ s  at the beginning v a s  67 t o  75 g. 

tered by stomach tube to fasting aniiiials in 
single daily closes of 50 mg per kg for 2 days, 
there was an incidence of 20% arthritis with 
an average arthrogratn score of 0.4, while the 
incidence among the controls was 77.4a/oJ 
and the average arthrogram score was 2.41, 
the survival rate being 96%. +4 single dose 
of aureomycin, 100 mg per kg, given subcu- 
taneously on the day of infection gave an 
incidence of 20% and an average arthrogram 
score of 0.3, compared to a much higher 
value (2.41) for the controls (Table I) .  

The curative effect was evaluated by giving 
aureomycin 100 mg per kg subcutaneously on 
the 7th and 8th days after the infection was 
begun and at  a time when there was a 55% 
incidence of arthritis. The crude aureomycin 
being quite aci’d caused local necrosis, so fur- 
ther injections were not given. In  4 days the 
incidence of arthritis bad fallen from 5 5  to 
5% in the treated group while it had increased 
from 66 to 73% in the controls (Table 11). 
At the samle time the average arthrogram score 
for athe treated animals had decreased in 4 
days from 1.6 to 0.15 while in the controls it 
had increased from 1.3 to 1.35. At the outset 
there was a less severe degree of arthritis in 

the controls, the drug being tested against a 
more severe arthritis, yet the outcome was 
more favorable. 

In Zifro, a concentration of 2 pg a u r m y -  
cin per cc of the broth permitted questionable 
growth of the microbes in 24 hours and 
definite growth in 48 hours as estimated by 
the turbidity of serial dilutions. Using 3 pg 
of aureomycin per cc of broth, no growth was 
oibserd.  

Estimations of blood levelsS of aureomycin 
in the treated rats, according to the method 
of Brainerd et showed that rats receiving 
0.1 % aureomycin in the Purina dog chow for 
3 days bald blood levels of 0.62 pg per cc, 
while those eating a diet containhg 0.075% 
aureomycin had less than 0.155 pg per cc. 
Rats receiving 50 mg per kg with a stomach 
tube once daily for 2 days showed blood levels 
of 0.62 pg of aureomycin per cc when the 
sample was taken 2 ahours after the adminis- 

$ W e  are indebted to Miss Mirra Scaparone of 
the San Francisco Hospital for  determination of 
the aureomycin blood levels. 

TBrainerd, H. D., Bruyn, H. B., Jr., Meiklejohn, 
G., and Scaparone, M., PROC. Sw. EXP. BIOL. AND 
MED., 1949, 70, 318. 
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TdBLE 11. 
Curative Eff eel of Aureomycin in Polyarthritis of Rats. 

Incidence of arthritis Avg arthrogram score 
7 \ r r  \ 

No. of Pret.reatment, aureomycin, 4 days after 
Pretreatment aureomycin 

4 days after 

9% 
_____- 

animals* % 
- - -_____ __- 
100 mg aureomycin per 20 55 5 1.6 0.15 
kg subcutaneously on 
7th and 8th days 
after infection 

Untreated controls 20 66 7 3 1.3 1.3.5 
._ - -_____ 

* The average body weight in both groups was 75 g. 

tration of the drug. The untreated, controls 
showod no measurable level of the antibiotic. 

Preliminary clinical trials were made in 4 
advanced cases of rheumatoid arthritis which 
had responded unsatisfactorily to severd 
therapeutic agents, and one early case using 
2 g aureomycin daily by mouth for 1 month. 
Two patients noted an improvement in appe- 
tite, and one patient had' to discontinue the 
medication on the third day due to a marked 
gastrointestinal upset. None of these cases 
showed any improvement in range of motion 
of affected joints and 3 of them developed 
increased pain and swelling while under treat- 
ment. One case of Reiter's syndrome respond- 
ed dramatically, gaining 6 Ib during the 
first week of treatment and losing all joint 
pain. At the end of one month he showed no 

more joint swelling. His blood sedimentation 
rate (Wintrobe Method) decreased from 40 
rnm to 12 mm lper hour in 2 weeks. 

S U W Z ~ W Y .  1. The addition of aureomycin to 
the diet, subcutaneous administration, and 
gastric intubation of the antibiotic prevented 
and cured experimental polyarthritis of rats 
due to the L4 strain of pleuropneumonia-like 
organism. 

2.  In vitro aureomycin prevented growth 
of the microbe in broth. 

3. I n  preliminary clinical trials, several 
patients with chronic rheumatoid arthritis 
who responded unsatisfactorily to several 
therapeutic agents also failed to respond to 
aureo m ycin . 
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Sperryl reported that the incubation of 
blood serum or plasma from normal human 
subjects resulted in a decrease in thle amount 
of free cholesterol present without a change 
in the toital cholestlerol. I t  was conchded 
that esterifreation of some of the free tholes- 

* This investigation was supported by Research 
Grant No. H39 from the National Heart Institute, 
U. S. Public Health Service. 

1 Sperry, W. M., J .  Biol. Chem., 1935, 111, 467. 

terol had taken place and that this had come 
about through the action of an enzyme, as the 
process was abolished by Beating the serum 
to 55-60' prior to incubation. If this esteri- 
fication of 'cholesterol in vitro were the result 
of lenzymztic activity, it seemed possible that 
the enzyme might ;be absent or present in re- 
duced amounts in the peripheral blood of pa- 
tients with an abnormally low cholesterol 
ester fraction in the serum. This would 


