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Inhibition of Rat Adjuvant Arthritis b y  a N e w  Immunosuppressive Agent R u b i d o m y c i n  

The  effect  on r a t  a d j u v a n t  disease o f  a cy to tox ic  com-  
p o u n d  of t he  an th racyc l ine  group,  R u b i d o m y c i n  x-~, is 
r epor ted .  A d j u v a n t  disease m a y  be med ia t ed  by  a de layed  
h y p e r s e n s i t i v i t y  reac t ion  ~-~ and  has  there fore  been  used 
as a model  for t e s t ing  agents  which  m i g h t  be of va lue  in 
the  t r e a t m e n t  of h u m a n  connec t ive  t i ssue  diseases ~,l~-z~. 

Methods. T w e n t y - f o u r  i nb red  male  a lbino \Vis ta r  r a t s  
were  each  in jec ted  i n t r ade rma l ly  in to  t h e  left  h ind  p a w  
w i t h  0.05 nfi of F r e u n d ' s  comple t e  a d j u v a n t .  The  local 
r eac t ion  and  the  po lya r th r i t i s  which  deve loped  af ter  9-10 
days  were  assessed visual ly  on a 4-point  scale and  an 
in tegra l  a r th r i t i c  score ca lcula ted  (Figure). The reac t ions  
were  also graded  by  cal iper  m e a s u r e m e n t  of the  th ickness  
of t he  paws.  

Blood coun t s  were  m a d e  regular ly  and  b o d y  weigh ts  
recorded .  

Twelve  an imals  (group 1) were  in jec ted  dai ly  f rom d a y  
4 to  d a y  9 wi th  1 mg /kg  R u b i d o m y c i n  (May and  Baker)  
a n d  12 (group 2) w i th  10 mg/kg  of t h e  analogous  ant i -  
b iot ic  t e t r acyc l ine  (Tet racyn-Pf izer)  a t  concen t r a t ions  in 
steri le  0.9% NaC1 w/v  of 1 m g / m l  and  10 m g / m l  respec-  
t ively .  Te t racyc l ine  was used as cont ro l  an t ib io t ic  since 
i t  is k n o w n  f rom prev ious  r epor t s  n o t  to  a f fec t  the  r a t  
response  to  a d j u v a n t  ~. T r e a t m e n t  was  s t a r t e d  on the  
f o u r t h  d a y  because  the  presence  of i n t ac t  regional  l y m p h  
nodes  unt i l  t he  f i f th  d a y  is necessary  for t he  d e v e l o p m e n t  
of po lya r th r i t i s  e*. 

Uric  acid d e t e r m i n a t i o n s  ~ and  mic ro - immunoe lec t ro -  
phore t i c  analyses  e* were m a d e  t e rmina l ly  on all sera. The  
ra t s  were  killed in pa i red  groups  of 4 a t  17, 21 and  25 days.  
P a r a f f i n - e m b e d d e d  sect ions  of b o t h  decalcif ied h ind  paws  
were  assessed microscopica l ly  and  synovi t i s ,  pe r ia r th r i t i s  
a n d  bone  disease were  graded  on a 5-point  scale (Table). 

Results. R a t s  t r e a t e d  wi th  R u b i d o m y c i n  r ema ined  in  
b e t t e r  cond i t ion  t h r o u g h o u t  t he  e x p e r i m e n t  t h a n  those  
given te t racycl ine .  

A sl ight  r educ t ion  in the  a r th r i t i c  score for t he  in jec ted  
paws  accompan ied  a s ignif icant  reduction,  in t he  score for 
the  non- in jec ted  paws  (Figure).  A less ma rked  increase in 
size in in jec ted  a n d  non- in jec ted  paws  in group  1 was  
de t ec t ed  b u t  t he  di f ference be tween  t r e a t e d  and  con t ro l  
g roups  was  more  p ronounced  in t h e  r ight ,  un in jec ted  
paws  (Figure).  I n  b o t h  groups  the re  was  a 12% reduc t ion  
of red blood cell coun t s  be tween  d a y  11 and  day  17. The 
coun t s  of t h e  ra t s  t r e a t ed  wi th  R u b i d o m y c i n  rose to  nor-  
mal  levels by  day  25; those  of ra t s  g iven te t racyc l ine  

d r o p p e d  b y  a f u r t h e r  8 % .  W h i t e  b lood cell coun t s  showed  
t h a t  the  leucocytosis  which  no rma l ly  accompan ies  t he  
onse t  of a d j u v a n t  a r th r i t i s  ~ was  p r e s e n t  only  in an imals  
of g roup  2. The  mononuc lea r  cells of g roup  1 an imals  
appea red  to  be larger  and  to  h a v e  a lower nuc leo /cy to-  
p lasmic  ra t io  t h a n  those  of g roup  2. Ur ic  acid levels 
(group 1 : 3 . 0 3  ± 0.77 mg/100 ml,  g roup  2 : 4 . 1 6  :J: 0.69 
rag/100, ml) and  m i c r o i m m u n o e l e c t r o p h o r e t i c  ana lyses  
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Mean weights, mean diameters of uninjected 
hind paws and mean arthritic scores for 
12 rats given Rubidomycin from days 4-9 
after a single intradermalinjection of Freund's 
complete adjuvant and for 12 control animals 
treated for the same time with tetracycline. 
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revea led  no s ignif icant  differences. Microscopically,  syno- 
vitis,  pannus  format ion,  bone destruct ion,  new bone for- 
mar ion  and per iar thr i t i s  were identif ied in 11 of the  12 
animals  g iven  te t racycl ine .  I n  t he  R u b i d o m y c i n - t r e a t e d  
animals  the  reac t ion  a t  the  site of in jec t ion  was a lmos t  
unchanged  bu t  the  synovit is ,  cellulitis, per iar thr i t i s  and 
bone des t ruc t ion  in the  non- in jec ted  paws were g rea t ly  
reduced in ex t en t  and in tens i ty  (Table). 

Discussion. R a t s  in jec ted  wi th  F reund ' s  comple te  ad ju-  
v a n t  i n t r ade rma l ly  develop a severe, de layed polyar thr i -  
t is  25. The  po lyar thr i t i s  is g rea t ly  diminished when the  ra t s  
are  g iven  R u b i d o m y e i n  f rom day  4 to  day  9 af ter  t he  
in jec t ion  b u t  is no t  inf luenced by  te t racycl ine .  

These resul ts  are  comparab le  wi th  those  obta ined  wi th  
an t i l ymphocy t i c  serum and wi th  an t i - i n f l ammato ry  and  
immuno-suppress ive  drugs. R u b i d o m y c i n  cuts  shor t  t he  
anaemia  and p reven t s  the  leucocytosis  normal ly  associa ted 
w i t h  a d j u v a n t  diseaseO-G: af ter  concluding t r e a t m e n t  there  
is no ev idence  of  t he  'escape '  charac ter i s t ic  of s teroid  

Histological assessment on 5-point scale of response of joints of right 
and left feet to Rubidomycin and to tetracycline 

Left foot Right foot 

Cellu- Syno- Bone Cellu- Syno- Bone 
litis vitis destrue- litis vitis destruc- 

tion tion 

Tetracycline 4.00 3.70 3.33 3.08 2.73 2.20 
Rubidomycin 3.75 3.01 2.90 0.75 0.67 0.16 

admin i s t r a t ion  z3 The no rma l i ty  of uric acid levels  suggests  
t h a t  whi te  blood cell des t ruc t ion  does no t  persis t  a f ter  
t r e a t m e n t  stops. The  absence of qua l i t a t ive  differences in 
serum proteins  of t r ea ted  animals  does not  exclude the  
possibi l i ty  t h a t  q u a n t i t a t i v e  differences m a y  be present  27. 

Rdsumd. Un nouveau  compos6 an th racyc l ique  ~ pro-  
priGtGs an t ib io t iques  e t  cy to toxiques ,  la R u b i d o m y c i n e  
(Daunomycine) ,  a 6t6 adminis t r6  ~ des ra t s  peu  apr~s 
in jec t ion  in t r a -de rmique  & a d j u v a n t  comple t  de Freund .  
Pa r  compara i son  avec un groupe tGmoin qu i  a 6t6 t ra i t6  
avec  un  au t re  ant ib io t ique ,  la tGtracycline, non rGput6 
cy to tox ique ,  on a constat6  une  r6duct ion  marquGe des 
16sions sys t6miques  e t  de l ' a r th r i t e  de la  malad ie  provo-  
quGe par  l ' a d j u v a n t .  
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~3ber die H e m m u n ~  des  W a c h s t u m s  v o n  Lactobaci l lus  casei d u r c h  e in ige  A n t i p h l o g i s t t c a  z 

W i r  s tel l ten test, dass Verb indungen  einer neuen,  yon 
uns beschriebenen Klasse yon  Ant iphlogis t ica  der  1,2- 
Malonyl-4-phenyl-1,  2-dihydrocinnol in-Reihe  2 eine H e m m -  
wi rkung  auf das W a c h s t u m  des Lactobacillus casei ausiiben. 
Die  Resu l t a t e  des Vergleiches mi t  bekann ten  Ant iphlogi-  
st ica zeigt  Tabel le  I. 

Die  Subs tanzkonzent ra t ion ,  welche das W a c h s t u m  um 
50% h e m m t  (IDs0) b e s t i m m e n  wir  im a l lgemeinen im 
Ribof lav in  Assay M e d i u m ,  Di t to  ~, m i t  Zusatz  yon  0,03 ~g 
Ribof lav in /ml .  F i i r  die H e m m u n g s v e r s u c h e  m i t  den  Ant i -  
me tabo l i t en  5-Bromuracil ,  6-Chlorpurin,  6-Mercaptopurin ,  
2, 6-Diaminopur insulfa t ,  8-Azaguanin und  6-Thioguanin  
(Tabelle  I I )  ve rwende ten  wir  das ha lbsyn the t i sche  Medium 
nach  LANDY und  DICKEN ~ un t e r  Hinzuf i igen  der  ent-  
sprechenden Wuchss tof fe  und  Metabol i ten .  Bebr f i tung:  
24 h bei  37 °C. Tr i ibungsmessung:  im L u m e t r o n  m i t  F i l te r  
530 n m  gegen unbe impf tes  Medium als Leerwer t .  

Ffir  die Hers te l lnng  der  Hemmstoff lGsungen werden  
50 m g  Subs tanz  in 1 ml  \Vasser bzw. I N  N a O H  (5 ml  I N  
N a O H  fiir  Scha 306) gel6st und  m i t  ~Vasser auf  50 ml  
auIgeffillt .  Die  10fache Verd i innung  m i t  N~hrlGsung ergib t  
die Ausgangskonzen t ra t ion  y o n  100 ~g/ml.  

Unser  L.-casei-Stamm ATCC 7469 zeigt  unbeeinf luss tes  
~,Vachstum bis zn e inem p H  yon  7,1. N u r  bei e inem Geha l t  
von  fiber 50 t~g Scha 306/ml werden  die Versuche du t ch  
die Alkal i t~ t  der  L6sung  beeint r~cht igt ,  n ich t  aber  im 
Bere ieh  niedr igerer  Konzen t ra t ionen .  Bei  den res t l ichen 

Verb indungen  ist  auch  in den hGchsten gepri i f ten Konzen-  
t r a t ionen  keine H e m m u n g  des W a c h s t u m s  du t ch  Alkal i  
zu beffirchten,  wie Kont ro l lve r suche  mi t  p H - B e s t i m m u n g  
gezeigt  haben.  

Aus Tabel le  I i s t  zuniichst  ersichtlich, dass Salicyls~ure, 
Pheny lbu tazon ,  I n d o m e t h a c i n  und Azapropazon  (Mi 85)8 
prak t i sch  unwirksam,  Mefenaminsl iure sehr  wenig sowie 
Meclofenamins~iure und Flufenaminsi iure  mit te lmiiss ig  
wachs tumshemrnend  sind. I n  der  Reihe  der  1, 2-Malonyl- 
4 -pheny l - l ,2 -d ihydroc inno l ine  (Scha-Nummern)  f inden 
wi t  yon  R ' =  Propyl  bis H e x y l  s te t ig  ans te igend eine 
H e m m w i r k u n g  des W a c h s t u m s  yon  L. easel. Am 
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