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Alycoplusrna arthrit idis,  a pleuropneumo- 
nia-like organism (I’PLO) , has been reported 
to be a causal agent of polyarthritis in rats. 
Woglom and \Yarren encountered a filterable 
agent from abscesses occurring at  the site 
where rat sarcoma had been transplanted ( 1 1.  
\\-hen this material was injected intravenouslj- 
into normal rat<. most of the surviving ani- 
IN a 1s d eve 1 oped 1-1 n 1 y a r t h r i ti s . Id ien e ber ge r 
( 2 ) and l~Toglom and \\-arren ( 3  ) subse- 
quently demonstrated the fil terahle agent to 
be a PI’LO. Findlay. cf t i / . (  I ) reported i s ) -  
lation of PPLO from affected joints of rats 
with spontaneous polyarthritis. Arthritis was 
produced by injecting sterile agar and a fil- 
trate of the ground infected joints or a rabbit 
blood culture of €’€’LO into the pad of the 
hind foot of normal rat\. Similarly, polj7- 
arthritis in normal rats has been produced bj- 
intracardiac injection of large volumes of an 
ascitic fluid broth culture of PI’LO of the L4 
type( 5 )  or by intraperitoneal injection of 
broth cultures of PPLO ( 6 ) .  Jasmin ( 7 ) pro- 
duced a proliferative arthritis in  rats bj. in- 
traperitoneal or intravenous injection of esu- 
date collected from an air pouch containing 
lymphosarcoma. \Vhen this exudate was cul- 
tured in chick embryos a pleomorphic or- 
ganism was isolated which, when subcultured 
on solid media. was similar to the L4 strain 
of I’PLO. The sporadic occurrence of pol!-- 
arthritis in rats during regressing of 3IurphjT- 
S t u r m 1 y m 1-1 hosa r con1 a in d u ced 1 ) ~ -  K 1 t’ b sir. 11 ( I  

pnczi~zoniat. polysaccharide has been observed 
in our laboratory. Cultural studies yielded 
growth of PPLO, Mycoplasnza arthritidis, 
from the involved periarticular tissues and the 
necrotic tumor. The present study was under- 
taken to investigate the respective roles of the 
PI’LO. the tumor necrotizing bacterial poly- 
saccharide, and the tumor regression in 1)i-o- 
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duction of the polyarthritic lesions. 
Alatcritzl und vzethods. The Murphy-Sturm 

lymphosarcoma was propagated in male 
Sprague-Dawley rats weighing 90 to 110 g. 
Tumor tissue was aseptically minced, SUS- 
pended in Earle’s solution, and injected sub- 
cutaneously into the lumbo-spinal region. A 
palpable tumor appeared a t  site of injection 
in 6 to 10 days and grew rapidly to a spheroid 
mass of about 60 g measuring approximately 
50 ‘,%> 70 mm before death of the rat. Occa- 
sionally the tumor regressed spontaneously 
before reaching a diameter of 30 >< 35 mm. 
Necrosis of the tumors was produced by 4 
daily intraveneous injections of KZebsieZZa 
pizczjiiiuniac polysaccharide, 0.1 mg/100 g 
body weight. If the tumors were less than 35 
n m  in diameter. disappearance of the tumors 
usually resulted. Preparation of the poly- 
saccharide has been described (8) .  PPLO 
were isolated and transplanted on modified 
Shepard‘s media (9 )  using Fields’ tryptic di- 
gest broth (B-B-L) . Colonies were examined 
by the stained cover-slip agar block method 
of Dienes( 10). Difco PPLO broth, supple- 
mented with phenol red dextrose broth and 
W L O  serum fraction, was used for fermen- 
tation studies. “PPLO-free” tumor-bearing 
rats were obtained by subcutaneous injections 
of 3.3 mg of tetracycline HCl twice daily for 
7 to 10 days, beginning on the day of or the 
day before tumor transplant. These rats 
showed no arthritic lesions and their tumors 
were culturally negative for PPLO. On the 
8th or 9th day following tumor transplant, 0.5 
nil of a 4 day broth culture of I’PLO was 
injected by tail vein. The first injection of 
polysaccharide was on the 10th or 11th day 
after tumor transplant. To evaluate the in- 
terrelationship of the 3 variables-PPLO, 
bacterial polysaccharide, and tumor regression 
-9 groups of male rats of similar age were 
used (Table 1) .  Groups 1 through 4 were 
tumor-bearing rats. Of these, groups 1 and 2 
were “PPLB-free,” and 3 and 4 were PPLO- 
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(Group 1) (Group 3)  (Qroup 5 )  (Group 7 )  

(Group 2 )  (Group 4) (Group 6)  (Group 8) (Group 9) 
Polys:>cch:tride 0/9 0/3 6/7 6/9 O/J 0 0/16 

N o  polysaecharide 0/1 O / O  4/4 4/11 0/10 0/1O 9/9 
___ ___ 

* Numerator = KO. of rats with arthritis. 

injected. Groups 1 and 3 received polysac- 
charide. Groups 5 through 8 were non-tumor 
control animals treated as in Groups 1 
through 4. In  Group 7, PPLO were injected 
into 10 rats 3 days prior to polysaccharide 
injection, into 3 rats on the third polysaccha- 
ride injection day, and into 3 additional rats 
on the day following the fourth polysaccharide 
injection. In addition, 9 rats (Group 9) with 
spontaneously regressed tumors and “PPLO- 
free” were injected with PPLO on the 5th to 
8th day after onset of tumor regression. 

Results. Twelve “PPLO-free” tumor bear- 
ing rats were injected with polysaccharide 
(Table I, Group 1 ) .  The tumors of 9 re- 
gressed; the other 3 showed only temporary 
inhibition of tumor growth. No arthritis was 
observed in any of the 12 animals. Similarly, 
arthritis did not develop in the 10 “PPLO- 
free” tumor-bearing rats which received no 
polysaccharide. Spontaneous tumor regres- 
sion occurred in one of these animals (Table 
I! Group 2 ) .  

I n  the PPLO-injected animals, Groups 3 
and 4, tumor regression was likewise more 
frequent following injections of polysaccha- 
ride. In  Group 3, tumor regression occurred 
in 7 of 16 rats. In Group 4, the tumors of 4 
of the 15 rats regressed spontaneously. In  
Groups 3 and 4, arthritis was seen in all the 
rats with tumor regression except one. In  
Group 3: nine rats had only temporary in- 
hibition of tumor growth (negative tumor re- 
gression); 6 had arthritic lesions with exten- 
sive areas of necrosis in the tumor. 

In  the non-tumor control groups, no ar- 
thritis was observed in the PPLO-free or 
PPLO-injected groups with or without poly- 
saccharide (Table 1, Groups 5, 6, 7, 8). In 

Deiioniiiiator = No. of rats i n  group. 

contrast, 9 “PYLO-free” tumor-bearing rats 
with spontaneous tumor regression developed 
polyarthritis within 2 to 4 days following in- 
jection of PPLO (Table I, Group 9)  s 

PPLO were recovered from all arthritic 
joints cultured; likewise, cultures from tumors 
of PPLO-injected rats yielded PPLO growth. 

FIG. 1 Periarthritis in hind foot of rat with prior 
regressed lymphosarcoma. Arthritis developed 4 days 
after intravenous injection of Mycoplasiiin nrthritidis 

(PPLO) . 
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S o  PPLO were recovered from joints or tu- 
mors of “ITLO-free” tumor-bearing rats or 
from joints or tissue of non-tumor control rats. 

Conti~rcnfs. Our data indicate that the sig- 
nificant condition for production of PPLO 
arthritis in rats was the concurrent or prior 
n ec r o s i < of I\ I u rp h y - S t u r m 1 y m p ho sa r com a .  
Since polyarthritic lesions resulted from PPLO 
infection of tumor regressed rats, neither the 
bacterial polysaccharide. viable tumor nor ac- 
tual necrotic tumor appears essential for in-  
duction of arthritis. 

Production of acute joint lesions by bac- 
terial polysaccharide in normal guinea pigs 
( 1  1 ) suggested a similar role in the arthritis 
of tumor-bearing rats. However, in €’€’LO- 
injected rats without tumors, injection of bac- 
terial polysaccharide resulted in no arthritis. 
That PPLO might localize in the articular 
structures only during a transient favorable 
phase following polysaccharide injection 
seems untenable since the polysaccharide was 
introduced a t  various intervals before and 
after PPLO injection. Likewise PPLO- 
infected arthritic lesions were observed in 
tumor-regressed rats that received no poly- 
saccharide. 

Although the arthritis occurred occasionally 
in some rats with progressively enlarging 
lymphosarcoma, areas of necrosis were found 
within such tumors. I t  should be emphasized 
that arthritis was much more frequent in the 
rats with regressing than with progressing 
tumors. Since in the PPLO infected animals 
the best source of the microorganisms was 
from tumor tissue, it may be proposed that 
the necrosis of the tumor leads to the massive 
release of PPLO into the blood stream with 
subsequent localization in articular or peri- 
articular tissues. However, release of YPLO 
from necrotic tumor tissue would not appear 
essential inasmuch as the non-infected rats 
with complete, though recent, spontaneous re- 
gression of tumor developed arthritis within 
2 or 3 days after intravenous injection of 
PPLO. 

Various studies suggest that PPLO arthritis 
in rats may occur with certain tissue reactions 
other than tumor necrosis. Necrotizing agents 
such as croton oil( 7 ) ,  chronic inflammatory 
agents such as Freund’s adjuvant(l2),  or 
tumor in an air pouch(7) may have a com- 
mon denominator of host response to the ne- 
crotic debris as the essential preparatory 
mechanism for PPLO arthritis. The nature 
of the significant components of necrotic tis- 
sue, the cellular and humoral aspects of host 
response and the favorable conditions for 
ETLO localization and growth in articular 
structures are unknown. 

Sunzvzavy. Sporadic polyarthritis in rats 
observed during spontaneous and induced re- 
gression of a lymphosarcoma has been investi- 
gated. Cultural studies of the involved peri- 
articular tissues and the tumor yielded PPLO, 
!l/ycoplas ma art hrit idis. The respective roles 
of PPLO, tumor-necrotizing bacterial poly- 
saccharide, and tumor regression in produc- 
tion of the polyarthritic lesions have been 
evaluated. Arthritis occurred only in PPLO- 
infected rats with concurrent or prior necrosis 
of tumor tissue. Bacterial polysaccharide and 
viable tumor were not essential. 
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