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Conclusions. T h e  e x p e r i m e n t s  ca r r i ed  o u t  showed  t h a t  
a d r i a m y c i n  s ign i f i can t ly  depressed  t h e  level  of c i r cu la t ing  
a n t i b o d i e s ;  i t s  a c t i o n  depends  on  t h e  t o t a l  dose of t h e  
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Days after immunization 
Fig. 3. Effect of adriamycin on the primary response of mice im- 
munized with sRBC. The total dose of adriamycin administered 
was 9 mg/kg for the 3 different experimental groups of mice. A--A,  
control group. × - - × ,  treatment at days --3, --2, --1 (3 mg]kg/ 
die i.v.). [~--[], treatment at days --3, --2, --1, +1,  +2,  + 3  
(1,5 mg/kg/die i.v.). ©--©, treatment at days + 1, + 2, + 3 (3 mg] 
kg]die i.v.). O, day of immunization. 

d r u g  a d m i n i s t e r e d .  T h e  h i g h e s t  i m m u n o d e p r e s s i v e  effect  
was  obse rved  w h e n  t h e  t r e a t m e n t  fol lowed t h e  a n t i g e n  
a d m i n i s t r a t i o n .  Th i s  f i nd ing  sugges ts  t h a t  a d r i a m y c i n  
does n o t  i n t e r f e re  w i t h  t h e  v e r y  ea r ly  s t eps  of i m m u -  
no logica l  response.  

T h e  i m m u n o d e p r e s s i v e  ef fec t  of t h i s  a n t i b i o t i c  p r o b a b l y  
d e p e n d s  on  i t s  a c t i o n  on  l y m p h a t i c  t i ssue  a n d  on  h igh ly  
p ro l i f e r a t i ng  cell sy s t ems  14. I n  fact ,  as  ch ron ic  t o x i c i t y  
s tud ies  on  t h e  dogs  d e m o n s t r a t e d  zS, a d r i a m y c i n  causes  
a m a r k e d  r e d u c t i o n  of l y m p h a t i c  t i s sue  of t h y m u s ,  
l y m p h n o d e s ,  sp leen  a n d  p r o v o k e s  a b lood  l y m p h o c y t o -  
penia .  Besides,  a d r i a m y c i n ,  i n t e r f e r ing  w i t h  nucle ic  acid 
syn thes i s  12, ha s  a n  i n h i b i t i n g  ef fec t  o n  b o n e  m a r r o w  
cells, a n d  o n  b lood  l y m p h o c y t e s  s t i m u l a t e d  b y  P H A n ;  
a s i m i l a r  a c t i o n  can  be  supposed  on  i m m u n o c o m p e t e n t  
cells a f t e r  an t i gen i c  s t i m u l a t i o n .  

Riassunto. S t u d i  s p e r i m e n t a l i  h a n n o  messo  in e v i d e n z a  
che  l ' a d r i a m i c i n a  poss iede  u n ' a z i o n e  i m m u n o d e p r e s s i v a  
in  q u a n t o  d e t e r m i n a  u n a  in ib iz ione  s ign i f i ca t iva  del  t i to lo  
degl i  a n t i c o r p i  emol i t i c i  ed e m o a g g l u t i n a n t i  in  t op i  im-  
m u n i z z a t i  con  g lobul i  rossi  di  m o n t o n e .  

A. M. ISETTA, C. INTINt 
a n d  M. SOLDATI 

Farmitalia S.A.,  Istituto Ricerche di Base, 
Via dei Gracchi 35, 1-20146 Milano (Italia), 27 July 1970. 

14 C. BI~RTAZZOLI, T. CHIELI, M. GRANDI and G. RICEVUTI, Expe- 
rientia 26, 389 (1970). 

15 C. BERTAZZOLI, O. BELLINI, T. CHIELI, I. DELL'ORo, G. FERNI, 
G. RICEVUTI and E. SOLClA, confidential reports. 

O b s e r v a t i o n s  o n  N o n - S p e c i f i c  R e a c t i o n s  to  T u b e r c u l i n  i n  S h e e p  a n d  G o a t s  w i t h  Corynebacterium ovis 

T h e  p r o b l e m  of non-spec i f ic  r eac t i ons  to  t u b e r c u l i n  
a m o n g s t  c a t t l e  h a s  b e e n  v e r y  c o m m o n l y  m e t  w i t h  in  
m a n y  c o u n t r i e s  w h e r e  t h e  c a m p a i g n  for  t u b e r c u l o s i s  
e r a d i a t i o n  h a s  b e e n  t a k e n  u p  o n  a la rge  scale.  I n  a reas  
r e l a t i v e l y  free f rom b o v i n e  tuberculos is ,  t h e  p r o b l e m  of 
non-spec i f ic  r eac t i ons  was  m o s t l y  conf ron ted .  Var ious  
c a u s a t i v e  o rgan i sms ,  n a m e l y  ac t i nomyces ,  ac t inobac i l lus ,  
J o h n e s '  Bacillus [aciola, bruce l l a  species,  a n d  pyogen ic  
in fec t ions  h a v e  b e e n  r e p o r t e d  to  e l ic i t  non-spec i f ic  reac-  
t ions  to  t u b e r c u l i n  in  c a t t l e  (KLEEBERG 1, RUSFORD 2, a n d  
TRANTWEIN3). CANHAM 4 also r e p o r t e d  s e n s i t i v i t y  to  
t u b e r c u l i n  in  gu inea-p igs  in fec ted  w i t h  t h e  Corynebacte- 
rium pyogenes. B u t  f r o m  t h e  l i t e r a t u r e  i t  is e v i d e n t  t h a t  
non-spec i f ic  s ens i t i z a t i on  t o  t h e  t u b e r c u l i n  in  ov ines  a n d  
capr ines  h a s  n o t  b e e n  r e p o r t e d  so far.  

T h e  p r e s e n t  p a p e r  inc ludes  t h e  s t u d y  of a n a t u r a l l y  
in fec ted  goa t  a n d  a sheep  w h i c h  r eac t ed  to  t u b e r c u l i n  in  
r o u t i n e  t e s t i n g  of t h e  herds .  These  r eac to r s  were  sacr i f iced 
for  t h e  i so la t ion  of t h e  c a u s a t i v e  o r g a n i s m s  a n d  t h e i r  
c h a r a c t e r i s a t i o n .  

Material and methods. Case No, 1. A n  ind igenous  goa t  
No. 426 of K a t u l a  goa t  f a r m  a t  I n d i a n  V e t e r i n a r y  R e s e a r c h  
I n s t i t u t e ,  M u k t e s w a r - K u m a o n ,  was  s u b j e c t e d  to  d o u b l e  
i n t r a d e r m a l  t e s t  w i t h  t u b e r c u l i n  a n d  j o h n i n  s i m u l t a -  
neously.  The  a n i m a l  r e a c t ed  to  t h e  t u b e r c u l i n  b u t  n o t  to  
john in .  Th i s  goa t  was  sacr i f iced a n d  on  t h o r o u g h  pos t -  
m o r t e m  e x a m i n a t i o n  a n  abscess  of 2 n d i a m e t e r  was  f o u n d  
in  t h e  d i a p h r a g m a t i c  lobe  of r i g h t  l ung  w h i c h  h a d  t h i c k  
h a r d  capsu le  a n d  was  fi l led w i t h  sof t  c a sea t ed  ye l lowish  

pus.  No o t h e r  les ions were  seen in  o t h e r  v i sce ra l  organs .  
S m e a r s  were  also m a d e  f rom i leo-caecal  g l a n d  for  de t ec t i on  
of J o h n e s '  baci l lus .  

A d i r ec t  a t t e m p t  was  m a d e  t o  i so la te  cu l t u r e  f r o m  t h e  
abscess.  T h e  s m e a r s  were m a d e  a n d  s t a i n e d  w i t h  Zeihl-  
Nee l son ' s  a n d  G r a m ' s  s ta ins .  T h e  pus  m a t e r i a l  a long  w i t h  
f ib rous  capsu le  was  t r i t u r a t e d  a sep t i ca l ly  in  s ter i le  sa l ine  
a n d  was  i n o c u l a t e d  i n t o  2 gu inea-p igs  b y  i .m. rou te ,  
3 fowls b y  i .v.  r o u t e  a n d  2 k ids  b y  s u b c u t a n e o u s  r o u t e  
in  neck.  E a c h  a n i m a l  was  i n o c u l a t e d  w i t h  1 ml  of sus- 
pens ion .  

Kids  were  also in fec ted  w i t h  new  isola tes  b y  d i f f e ren t  
rou tes .  I n f e c t e d  a n i m a l s  were  t e s t e d  w i t h  t u b e r c u l i n  a t  
v a r y i n g  i n t e r v a l s  of t ime .  

Case No.  2. A B i k a n e r i  sheep  of t h e  Gene t i c s  Divis ion,  
I .V.R. I . ,  I z a t n a g a r ,  e l ic i ted r eac t i on  to  t u b e r c u l i n  a n d  
was  n e g a t i v e  to  j ohn in .  Sheep  was  su spec t ed  for  t u b e r -  
culosis  a n d  s u b j e c t e d  to  s.c. t u b e r c u l i n  tes t .  S ign i f i can t  
r ise in  t e m p e r a t u r e  of  3.5 ° F to  4 ° F was  n o t e d  a t  12-15 h 
a f t e r  s/c tes t .  Sheep  was  sacr i f iced a n d  on  p o s t - m o r t e m  
e x a m i n a t i o n  3 -4  abscesses  of 1' t o  3'  d i a m e t e r  were  found  
in  t h e  spleen.  Abscesses  were  l ike t h a t  of goat .  
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No. of animals Material inoculated 

Readings of tuberculin test  (ram) 

Dose, route 5 weeks interval 70 days interval 
and sites 
of inoculation Original Finalreading Original Finalreading 
(1 ml) 

Kid No. 74 
Kid No. 75 
Kid No. 391 
Kid No. 392 
Kid No. 394 
Kid No. 395 
Kid No. 590 

Pus of goat 426 
Pus of goat 426 
48 h old culture isolate I 
48 h old culture isolate I 
48 h old culture isolate II 
48 h old culture isolate II 
Standard strain 48 h culture 
Standard strain 48 h culture 

Average increase in thickness of skin (mm) 

Lamb No. 12 
Lamb No. 11 
Lamb No. 15 
Lamb No. 16 
Lamb No. 17 
Lamb No. 18 
Lamb No. 13 
Lamb No. 14 

s.c. neck 
s.c. neck 
i.t. 
i.t. 
i.t. 
S.C. 
i.t. 
S.C. 

Pus of sheep 311 s.c. neck 
Pus of sheep 311 s.c. neck 
Isolate I 48 h old culture s.c. neck 
Isolate I 48 h old culture s.c. neck 
Isolate II 48 h old culture s.c. neck 
Isolate II 48 h old culture s.c. neck 
Standard strain s.c. neck 
Standard strain s.c. neck 

Average increase in thickness of skin (mm) 

2.3 7.9 2.4 11.0 
2.2 6.0 2.3 7.5 
2.9 8.6 3.0 9.5 
2.5 10.2 2.5 10.9 
2.6 11.3 2.5 9.6 
2.7 9.8 2.5 9.8 
3.0 8.1 2.5 8.0 
2.7 9.2 3.5 7.9 

2.6 8.9 2.7 9.25 

1.5 10.8 1.5 12.0 
2.0 11.6 1.6 14.0 
1.7 13.0 1.6 14.0 
1.5 12.0 1.3 13.6 
1.4 12.0 1.5 15.7 
1.3 11.0 1.4 14.6 
1.5 9.8 1.5 10.0 
1.6 10.0 1.4 11.0 

1.5 11.2 1.4 14.6 

O r g a n i s m s  w e r e  i s o l a t e d  a n d  s h e e p  w e r e  i n f e c t e d  w i t h  
48 h o ld  g l u c o s e  b r o t h  c u l t u r e  a s  we l l  a s  w i t h  t h e  s u s -  
p e n s i o n  o f  t h e  a b s c e s s .  T h e s e  w e r e  t e s t e d  w i t h  t u b e r c u l i n  
b e f o r e  i n f e c t i o n  a s  wel l  a s  a f t e r  i n f e c t i o n .  B i o c h e m i c a l  
m o r p h o l o g i c a l  c h a r a c t e r s  o f  t h e  n e w  i s o l a t e s  w e r e  c o m -  
p a r e d  w i t h  t h e  s t a n d a r d  s t r a i n  o f  Corynebacterium ovis. 

Results. S m e a r s  f r o m  t h e  a b s c e s s e s  o f  b o t h  t h e  c a s e s  
d i d  n o t  r e v e a l  a n y  a c i d f a s t  b a c t e r i a  b u t  G r a m  p o s i t i v e ,  
p l e o m o r p h i c  c o c c o b a c i l l a r y  m i c r o - o r g a n i s m s  w e r e  s e e n  in  
t e e m i n g  n u m b e r s .  S i m i l a r  b a c t e r i a  w e r e  a l so  s e e n  in  t h e  
a b s c e s s  m a t e r i a l  o f  a r t i f i c i a l l y  i n f e c t e d  k i d s  a n d  l a m b s  
w i t h  n e w  i s o l a t e s .  

G u i n e a - p i g s  a n d  f o w l s  w e r e  a l so  s a c r i f i c e d  b u t  t h e y  
d i d  n o t  r e v e a l  a n y  g r o s s  p a t h o l o g i c a l  l e s i o n  a n d  s m e a r s  
f r o m  d i f f e r e n t  v i s c e r a l  o r g a n s  w e r e  n e g a t i v e  fo r  t h e  
p r e s e n c e  o f  e i t h e r  G r a m  p o s i t i v e  o r  a c i d  f a s t  o r g a n i s m s .  

K i d s  a n d  l a m b s  i n f e c t e d  w i t h  e i t h e r  o r i g i n a l  a b s c e s s  
m a t e r i a l  o r  n e w  i s o l a t e s  d e v e l o p e d  loca l  a b s c e s s e s  a t  t h e  
s i t e s  o f  i n o c u l a t i o n .  L y m p h a t i c s  o f  n e c k  s h o w e d  m a r k e d  
c o r d i n g  w h i c h  w a s  m o r e  p r o n o u n c e d  in  t h e  a n i m a l s  
i n f e c t e d  w i t h  n e w  i s o l a t e s  t h a n  i n  t h o s e  i n f e c t e d  w i t h  
s t a n d a r d  s t r a i n .  T h e  c o r d i n g  o f  l y m p h a t i c s  w a s  m o r e  
s e v e r e  i n  l a m b s  t h a n  i n  k i d s .  A b s c e s s e s  a t  t h e  s i t e  o f  
i n o c u l a t i o n s  in  t h e  a n i m a l s  i n f e c t e d  w i t h  s t a n d a r d  s t r a i n  
s u b s i d e d  a f t e r  45 d a y s  w h i l e  w i t h  n e w  i s o l a t e s  t h e y  p e r -  
s i s t e d  a s  l o n g  a s  150 d a y s .  G o a t  No .  391, w h i c h  w a s  
i n f e c t e d  i n t r a - t r a c h e a l l y  w i t h  n e w  i s o l a t e s ,  d i e d  o n  4 0 t h  
d a y  o f  i n f e c t i o n  a n d  h a d  m u l t i p l e  s u p p u r a t i v e  a b s c e s s e s  
i n  t h e  l u n g s  w i t h  s e v e r e  c o n g e s t i o n  o f  d i a p h r a g m a t i c  a n d  
i n t e r m e d i a t e  lobes .  S m e a r s  f r o m  t h e s e  l e s i o n s  r e v e a l e d  
s i m i l a r  o r g a n i s m s .  

K i d s  a n d  l a m b s  i n f e c t e d  w i t h  n e w  i s o l a t e s  a s  we l l  a s  
w i t h  s t a n d a r d  s t r a i n  w e r e  s u b j e c t e d  t o  t u b e r c u l i n  t e s t  
a t  v a r y i n g  i n t e r v a l s  a f t e r  i n f e c t i o n .  T h e y  e l i c i t ed  s i gn i f i -  
c a n c e  r e a c t i o n  a t  5 w e e k s  i n t e r v a l  w h i c h  w a s  m o r e  m a r k e d  
a t  l a t e r  i n t e r v a l s .  T h e  d e t a i l s  o f  t h e  t u b e r c u l i n  t e s t  a r e  
g i v e n  i n  t h e  T a b l e .  I t  i s  a p p a r e n t  f r o m  t h e  T a b l e  t h a t  
s e n s i t a t i o n  o f  t h e  a n i m a l s  i n f e c t e d  w i t h  s t a n d a r d  s t r a i n  
w a s  less  t h a n  t h a t  o f  n e w  i s o l a t e s ,  t h e  f o r m e r  e x h i b i t e d  
l e s s  o f  t u b e r c u l i n  r e a c t i o n  t h a n  t h e  l a t t e r .  H o w e v e r ,  i t  
w a s  i n t e r e s t i n g  t o  n o t e  t h a t  t u b e r c u l i n  r e a c t i o n  w a s  m o r e  
p r o n o u n c e d  i n  l a m b s  t h a n  in  k i d s .  T h e  a v e r a g e  i n c r e a s e  

in  t h e  t h i c k n e s s  o f  s k i n  a t  t h e  s i t e  o f  t u b e r c u l i n  t e s t  w a s  
3.4 t i m e s  in  k i d s  a n d  7.4  t i m e s  in  l a m b s  a t  5 w e e k s  i n t e r v a l ,  
a n d  3.9 t i m e s  a n d  9.1 t i m e s  r e s p e c t i v e l y  a t  70 d a y s  i n t e r v a l .  

B i o c h e m i c a l  c h a r a c t e r s  o f  t h e  n e w  i s o l a t e s  w e r e  c o m -  
p a r e d  w i t h  t h a t  o f  C. ovis s t a n d a r d  s t r a i n .  B o t h  i s o l a t e s  
c o u l d  f e r m e n t  g l u c o s e ,  g a l a c t o s e ,  t r e h a l o s e ,  b u t  t h e r e  w a s  
n o  c h a n g e  i n  l i t m u s  m i l k ,  l a c t o s e  m a l t o s e ,  m a n i t o l ,  s u c r o s e  
a n d  d e x t r o s e .  B o t h  w e r e  f o u n d  n e g a t i v e  fo r  N H 3 ,  H 2 S ,  
I n d o l ,  N i t r a t e ,  M . R .  a n d  V . P .  T h e r e  w a s  n o  g r o w t h  o n  
g e l a t i n  b u t  pe l l i c l e  f o r m a t i o n  o n  b r o t h  l ike  s t a n d a r d  
s t r a i n .  N e w  i s o l a t e s  w e r e  d i p h t h e r o i d  i n  a p p e a r a n c e  a n d  
c l o s e l y  r e s e m b l i n g  t h e  s t a n d a r d  s t r a i n  o f  C. ovis. 

Discussion and conclusion. O n  t h e  b a s i s  o f  b i o c h e m i c a l ,  
m o r p h o l o g i c a l  a n d  p a t h o g e n i c i t y  t e s t s ,  t h e  2 n e w  i s o l a t e s  
w e r e  p r o v e d  t o  b e l o n g  t o  Corynebacterium spec i e s .  T h e s e  
s t r a i n s  w e r e  f o u n d  t o  b e  p a t h o g e n i c  t o  l a m b s  a n d  k i d s  
b u t  n o t  t o  g u i n e a - p i g s  a n d  fowls .  B o t h  n a t u r a l l y  a s  wel l  
a s  a r t i f i c i a l l y  i n f e c t e d  a n i m a l s  r e a c t e d  t o  t u b e r c u l i n .  T h e  
r e a c t i o n  w a s  m o r e  s e v e r e  in  l a m b s  t h a n  in  k ids ,  p r o b a b l y  
t h i s  w a s  d u e  t o  loose  t e x t u r e  o f  s k i n .  T h i s  c l e a r l y  i n d i c a t e d  
t h a t  C. ovis e l u c i d a t e s  n o n - s p e c i f i c  r e a c t i o n  in  s h e e p  a n d  
g o a t s  t o  t u b e r c u l i n  i n  n a t u r a l l y  i n f e c t e d  a n i m a l s  a s  we l l  
a s  in  e x p e r i m e n t a l  o n e s .  T h i s  m i g h t  be  e i t h e r  d u e  t o  
s h a r i n g  o f  s o m e  c o m m o n  a n t i g e n i c  c o m p o n e n t s  b e t w e e n  
2 o r g a n i s m s ,  o r  e v e n  d u e  t o  s e v e r e  n e c r o s i s  o f  a n i m a l  
t i s s u e s  5. 

Rdsumd. L a  t u b e r c u l i n e  p r o v o q u e  u n e  r 6 a c t i o n  n o n -  
s p e c i f i q u e  s u r  les  m o u t o n s  e t  les  c h ~ v r e s  q u i  s o n t ,  so f t  
n a t u r e l l e m e n t ,  so f t  a r t i f i c i e l l e m e n t ,  i n f e c t ~ s  a v e c  Cory- 
nebacterium ovis. 

RAMARAKSHA SHUKLA 6, 
N.  NATH a n d  G. SINGS 

Division o[ Bacteriology and Virology, 
I .V .R . I . ,  Mukteswar-Kumaon (India), 5 June 1970. 

5 Thanks  are due to the Director I. V. R. I. IZATNAGAR, for providing 
necessary facilities. 
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