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t h e  an t ibod ies .  T h i n  sec t ions  were  c u t  o n  a L K B  Ul t ro -  
tome ,  a n d  e x a m i n e d  in  a H i t a c h i  H U - 1 1 C  t y p e  e l ec t ron  
mic roscope  w i t h o u t  e lec t ron  s ta in ing .  

I n  t h i n  sec t ions  of t he  E A T  cells t r e a t e d  w i t h  S L E  sera,  
t h e  nucle i  were  s t a i n e d  s t rong ly  a n d  s tood  o u t  w i t h  
s h a r p  d e m a r c a t i o n  aga in s t  e l ec t ron  l u c e n t  c y t o p l a s m  a t  
low m a g n i f i c a t i o n  (Figure  2). A t  h i g h e r  m a g n i f i c a t i o n  
p e r o x i d a s e  ac t iv i t i e s  were  m a i n l y  local ized in  t h e  wel l  
de f ined  a reas  co r r e spond ing  to  pe r i nuc l ea r  a n d  nucleolus-  
a s soc ia t ed  c h r o m a t i n ,  whe reas  i n t e r c h r o m a t i n i c  zones  
a n d  nucleol i  r e m a i n e d  u n s t a i n e d  (Figure  3). Clus ters  of 
t i n y  g ranu les  w i t h  low e lec t ron  dens i ty ,  c o r r e s p o n d i n g  
p r o b a b l y  to  i n t e r c h r o m a t i n  granules ,  were  o b s e r v e d  in  
t he se  i n t e r c h r o m a t i n i c  zone. P e r i c h r o m a t i n  g ranu les  
cou ld  n o t  be  iden t i f i ed  s ince t h e y  were  l oca t ed  closely 
to  c h r o m a t i n .  

I n  t h e  c y t o p l a s m  of S L E  s e r a - t r e a t e d  cells, t h e  i n t e n s e  
a n t i g e n i c i t y  was  occas iona l ly  f o u n d  in  t h e  c i s t e rnae  of  
t h e  e n d o p l a s m i c  r e t i cu lum,  t h o u g h  in sma l l  n u m b e r s  
(Figure  3). 

I n  t h e  cells t r e a t e d  w i t h  con t ro l  sera,  no  r e a c t i o n  
p r o d u c t s  were  seen in t h e  nucle i  (Figure  1). The  endo-  
geneous  pe rox idase  a c t i v i t y  were  seen in t he  h o m o -  
geneous,  sphe r i ca l  granules ,  a p p r o x i m a t e l y  0.5 ~tm in  
d i a m e t e r ,  a n d  in l ip id  d rop l e t s  i~. 

T h e  p r e s e n t  r e su l t s  c lear ly  show t h a t  t h e  a n t i g e n i c i t y  
assoc ia ted  w i t h  a n t i n u c l e a r  fac to rs  are  local ized in  t h e  
c h r o m a t i n ,  a n d  n o t  in  nuc leo lus  or  i n t e r c h r o m a t i n i c  
zone, sugges t ing  t h a t  n u c l ea r  D N A  or D N P  is i n v o l v e d  
as  a n t i g e n s  in t h i s  p rocedu re  in t h e  l igh t  of t h e  c u r r e n t  
concep t s  o n  t h e  n u c l ea r  u l t r a s t r u c t u r e s  18. Th i s  is, also, 
c o m p a t i b l e  w i t h  t h e  i m m u n o l o g i c a l  a s says  of S L E  sera  
b y  t h e  pur i f i ed  a n t i g e n i c  s u b s t a n c e s  14-Is. I n  a d d i t i o n  to  
t h e  c u r r e n t l y  r e c o m m e n d e d  t e c h n i q u e s  is i nc lud ing  en- 
z y m a t i c  d iges t ion  a n d  c h e m i c a l  ex t r ac t i on ,  t h e  u l t r a -  
s t r u c t u r a l  i m m u n o h i s t o c h e m i s t r y  e m p l o y e d  here  will  be  
su i t ab l e  for  f u r t h e r  e luc ida t ion  of t h e  t opo logy  a n d  u l t r a -  
s t r u c t u r e  of n u c l ea r  c o m p o n e n t s .  

A n t i c y t o p l a s m i c  fac to rs  in  S L E  sera  h a v e  been  desc r ibed  
as  spec ies-nonspeci f ic  a n t i b o d i e s  1~, ~0. T h e  a n t i g e n i c  con-  
s t i t u e n t s  r e a c t i n g  w i t h  t he se  a n t i c y t o p l a s m i c  a n t i b o d i e s  
h a v e  n o t  y e t  b e e n  cha rac t e r i zed .  T h e  p r e s e n t  r e su l t s  m a y  
show t h a t  t h e  i n t r a c i s t e r n a l  m o i e t y  of e n d o p l a s m i c  
r e t i c u l u m  is one  of t h e  r e spons ib le  a n t i g e n s  for  t h e  an t i -  
bodies .  

Zusammen/assung. N a c h  ind i rek te r ,  p e r o x i d a s e k o n j u -  
g ie r t e r  A n t i k 6 r p e r m e t h o d e  w u r d e n  e l e k t r o n e n m i k r o s k o -  
p i sch  E h r l i c h - A s z i t e s t u m o r z e l l e n  geprf i f t  u n d  a m  Chro-  
m a t i n  so lcher  Zel len d a s  A n t i g e n  gegen d e n  an t inuk le~ . ren  
F a k t o r  in  Se ren  e in iger  s y s t e m i s c h  L u p u s - e r y t h e m a -  
t o s u s - E r k r a n k t e r  gezeigt .  
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Fig. 3. Part of EAT cell treated with SLE sera, demonstrating 
stained ehromatin and unstained interchromatinic zone. In the 
interchromatinic zone, fine granules of low density are visible. An 
arrow indicates staining of the cisternae of endoplasmic reticulum. 
NC, nueleolus, x 18,000. 
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On the I m m u n o d e p r e s s i v e  Act ion  of A d r i a m y c i n  

A d r i a m y c i n  is a n  a n t h r a c y c l i n e  a n t i b i o t i c  i so la ted  in  
1967 f rom m u t a n t  of Streptomyces peucetius 1, ~. I t s  a n t i -  
neop las t i c  ac t ion  h a d  been  s t u d i e d  on  asc i t ic  a n d  sol id 
t u r n o u t s  i nduced  e x p e r i m e n t a l l y  in  mice  a n d  r a t s  3-s a n d  
r ecen t l y  in  m a n  o n  d i f f e ren t  n e o p l a s m s  a n d  in  l e u k a e m i a s  
of ch i l d r en  a n d  a d u l t s  e-l°. 

R e c e n t  s tud ies  n h a v e  d e m o n s t r a t e d  t h a t  a d r i a m y c i n  
is ab le  to  i n h i b i t  ' b l a s t i c '  t r a n s f o r m a t i o n  i nduced  b y  

p h y t o h a e m a g g l u t i n i n  (PHA)  in  h u m a n  l y m p h o c y t e  
cu l tu re s  a n d  in te r fe r s  w i t h  t h e  m e c h a n i s m  of ce l lu lar  
D N A  a n d  R N A  s y n t h e s i s  1~. 

Material and methods. Male Swiss  Cobs mice,  we igh ing  
20-22  g, were  emp loyed .  T h e  a n i m a l s  were  i m m u n i z e d  
i.v. w i t h  0.5 m l  of a 2 %  suspens ion  of s R B C  in  p h y s -  
iological  sal ine.  Doses  a n d  t r e a t m e n t  schedu les  e m p l o y e d  
are  r e p o r t e d  in  t h e  Table .  I0 a n i m a l s  for  e ach  exper i -  



15. 2. 1971 

Treatment schedule 

Specialia 203 

No. Dose No. Route of Total dose of drug Days of administration with 
of experiment (mg/kg/die) of animals administration (mg/kg) respect to immunization (day 0) 

1 1.4 40 i.p. 5.6 --3, --2, --1, 0 
1.4 40 i.p. 9.8 --3, - -2 , - -1 .  0, +1, +2, +3 
1.4 40 i.p. 5.6 0, +1, +2, +3 
-- 40 - - 

2 1.5 40 i.v. 9.0 --3, --2, --1 +1, +2, +3 
2.5 40 i.v. 15.0 --3, - -2 , - -1  +1, +2, +3 
- 4 0  - - 

3 3.0 50 i.v. 9.0 --3, --2, - - I  
3.0 50 i.v. 9.0 +1, +2, +3 
1.5 50 i.v. 9.0 --3, --2, - - I  +1, +2, +3 
- 5 0  - - 
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Fig. 1. Effect of adriamycin treatment on the primary response of 
mice, immunized with sRBC. A--A, control group. × - - × ,  adria- 
mycin 1.5 mg/kg/die i.v.; . . . . .  , adriamycin 2.5 mg/kg die i.v.. 
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Fig. 2. Effect of adr iamycin in t reatment on the pr imary  response 
of mice immunized wi th  sRBC. A - - A ,  control group. X - - X ,  
adr iamycin 1.5 mg/kg/die i.v. ; . . . . .  , adr iamycin 2.5 mg/kg/die i .v . .  

m e n ~ l  group  were  sacr i f iced a t  d i f fe ren t  in te rva l s  of 
t i m e  a f t e r  i m m u n i z a t i o n  a n d  b lood  samples  (1 ml) were  
ob ta ined  f r o m  each  an ima l  b y  m e a n s  of card iac  punc tu re .  

The  hemoly t i c  and  h e m a g g l u t i n a t i n g  t i t e r s  carr ied ou t  
us ing the  mic ro t i t e r  equ ipmen t ,  are expressed  as t h e  
reciprocal  of t he  geomet r ic  m e a n s  of t he  h ighes t  d i lu t ion  
of se rum capab le  of caus ing hemolys i s  and  hemagg lu t ina -  
t ion  of 50% of a 0.5% sRBC suspension.  Means  were  
ca lcu la ted  on  10 d i f fe ren t  repl icat ions .  

The  i m m u n o d e p r e s s i v e  ac t ion  of  a d r i a m y c i n  was  
eva lua t ed  b y  ca lcu la t ing  t h e  suppress ion  index  (SI), 
which  expresses  t h e  ra t io  b e t w e e n  t h e  m e a n  a n t i b o d y  
t i t e r  of t r e a t e d  mice  and  t h e  con t ro l  ones  accord ing  to  
DIETRICH IS, as well  as b y  m e a n s  of s ta t i s t i ca l  analysis  of 
va r iance  (Anova).  

Results. The  e x p e r i m e n t a l  resul ts ,  r e p o r t e d  in F igures  1, 
2 and  3, d e m o n s t r a t e  c lear ly  t h a t  a d r i a m y c i n  admin i s -  
t e red  i.v. depressed  the  syn thes i s  of c i rcu la t ing  ant i -  
bodies,  hemagg lu t i n in  and  hemolys in ,  in t he  t r e a t e d  ani-  
mals,  w h a t e v e r  t he  t r e a t m e n t  schedu les  employed .  

The i m m u n o d e p r e s s i v e  ac t ion  of th i s  subs t ance  ap-  
peared  to  be r e l a t ed  to  t he  t o t a l  dose of t he  d rug  a d mi n -  
istered.  Also the  i.p. t r e a t m e n t  w i th  th i s  d rug  p roduces  
a clear i m m u n o d e p r e s s i v e  effect  on the  a p p e a r a n c e  of  
humora l  an t ibod ies ,  b u t  i t  causes  local a l te ra t ions .  
A m o n g  the  var ious  t r e a t m e n t  schedules  employed ,  t h e  
g rea tes t  a c t i v i t y  was  obse rved  w h e n  t h e  subs t ance  was  
admin i s t e red  for 3 days  a f t e r  i m m u n i z a t i o n  (Figure 3). 

General ly  t h e  ac t ion  was  m o s t  m a r k e d  4, 6 and  8 days  
af ter  a d m i n i s t r a t i o n  of t he  an t igen  and  the  mos t  signifi- 
can 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  the  
to ta l  dose 15 m g / k g  h a d  been  reached.  In  th i s  case, an 
a lmos t  t o t a l  i nh ib i t ion  of t he  c i rcu la t ing  an t ibod ies  was  
seen (Figures  1 a n d  2). 

S ta t i s t i ca l  ana lys i s  showed  t h a t  t h e  d i f ferences  of 
va lues  o b s e r v e d  b e t w e e n  t h e  con t ro l  an ima l s  a n d  those  
t r e a t e d  i n t r a v e n o u s l y  were  s igni f icant  a t  t he  4th,  6 th  
and  8th d a y  a f t e r  immuniza t ion ,  a t  a level of 5% or 
even  lower.  In  our  e x p e r i m e n t s  an imal  m o r t a l i t y  was 
never  obse rved  even  wi th  the  h ighes t  doses,  which  caused 
only  a s l ight  decrease  in b o d y  weight ,  becoming  normal  
a f t e r  some d a y s  fol lowing t r e a t m e n t .  
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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  

900 

8O0 

700 

600 

5O0 

"--:~" ~00 

ZOO / / ' P ' ~ ,  " ~ ' X  
~ / /  "-, "~ 

100 o. L 
. . . . . . . .  l ; y . . . . . ,  o * - "< ) ' - - -  . . . . . . . ,  0 

z z 

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 .  
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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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B. H. RUSFORD, Aust. vet. J. 40, 406 and 411 (1964). 
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