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h u m o r a l e  normale ,  ils a u r o n t  ~ leur  d i spos i t ion  une  q u a n -  
t i t6  b e a u c o u p  plus i m p o r t a n t e  d ' an t ig~nes  t % p o n 6 m i q u e s  
e t  en  cons6quence  la q u a n t i t 6  d ' a n t i c o r p s  form6e sera  
plus  61ev6e. 

Les r6ac t ions  de Kl ine  son t  en  g6n6ral  n6gat ives .  Pour -  
t a n t ,  dans  2 cas, chez les thymec tomis6es ,  on  t r o u v e  une  
f locu la t ion  f a i b l e m e n t  posi t ive.  Q u a n t  au  Nelson  on  le 
r e n c o n t r e  une  fois f a i b l e m e n t  pos i t i f  chez les t6moins  
et  une  fois d o u t e u x  chez les souris  op6r6es. Ces derniers  
r6su l ta t s  son t  en accord  avec  ce q u ' o n  t r o u v e  dans  la 
l i t t 6 r a tu r e  se r a p p o r t a n t  ~ l ' 6 tude  exp6 r imen ta l e  de la 
syphi l i s  chez la souris :  n6ga t iv i t6  de la s6rologie clas- 
s ique 5, pos i t iv i t6  except ionne l le  du Nelson.  

I1 est  t r~s v r a i s e m b l a b l e  que l ' absence  d ' a n t i c o r p s  
an t i - ca rd io l ip id ique  cor respond  ~ l ' absence  de 16sions 
d6 te rmin6es  p a r  le t r @ o n ~ m e  chez la souris ce qui  a ~t6 
signal6 6ga lement  chez le r a t  ~,1~ P a r  cont re ,  chez le 
h a m s t e r  1~ la  s6rologie c lass ique est  t rouv6e  pos i t ive  
apr~s le t e s t  de Nelson car  chez cet  a n i m a l  les 16sions 
son t  t a rd ives .  Pou r  exp l iquer  le t e s t  de Nelson g6n6rale- 
m e n t  n6gat i f  chez la souris apr~s inocula t ion ,  il semble  
q u ' o n  doive  a d m e t t r e  une  faible immunog6n ic i t6  de 
l ' an t ig~ne  sp6cifique de T. pallidum chez cet  a n i m a l  

pu i sque  s eu l emen t  des in jec t ions  r6p6t6es de T. pallidum 
on t  pe rmis  ~ McLEOD et  MAGNtlSON r d ' o b t e n i r  r6guli~re- 
m e n t  des Nelson  posit ifs .  

Summary. The  purpose  of t h i s  s t u d y  was to i nves t i ga t e  
modi f i ca t ions  in t he  b e h a v i o u r  of a t h y m e c t o m i z e d  
mouse  towards  Treponema pallidum, a n d  w h e t h e r  a n  
immunof luo re scence  t e c h n i q u e  could t a k e  t he  place  of 
t he  insuff iciencies  of classic serology and  of Nelson  t e s t  
in  syphi l ized  mice. 
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Effect of A c t i n o m y c i n  D on the P r o d u c t i o n  of Acute  P h a s e  P r o t e i n  in the Rabbit  

Studies  on  the  p r o d u c t i o n  of the  acu te  phase  p ro t e in  
in t he  se rum of t he  r a b b i t  (CxRP) h a v e  shown  t h a t  th i s  
process  is essent ia l ly  i n d e p e n d e n t  of a n t i b o d y  produc-  
t ion  1. Blockage  of t he  re t i cu lo-endothe l ia l  sy s t em wi th  
T h o r o t r a s t  resul ted  in a decreased  p r o d u c t i o n  of CxRP2.  
In  rabb i t s ,  t h e  l iver  is the  only  organ  giving ev idence  of 
i n v o l v e m e n t  in t he  syn thes i s  of th i s  p r o t e i n  s . Studies  
on  t he  acu te  phase  p ro t e in  of the  r a t  4 h a v e  shown t h a t  
the  syn thes i s  of th i s  p ro te in  is pa r t i a l l y  i nh ib i t ed  b y  
a c t i n o m y c i n  D or pu romyc in .  However ,  t h e r e  are a 
n u m b e r  of differences  be tween  the  acu te  phase  p ro t e in  
of t he  r a t  a n d  C x R P  of t he  r abb i t .  Therefore ,  t he  p resen t  
s t u d y  was u n d e r t a k e n  on t he  effect  of a c t i n o m y c i n  D 
on C x R P  produc t ion .  

M a t u r e  New Zea land  whi te  r a b b i t s  were used and  the i r  
sera were t e s t ed  to ensure  the  absence  of C x R P .  On the  
basis  of p rev ious  obs e r va t i ons  b y  HURLIMAN s, r a b b i t s  
were s t i m u l a t e d  to p roduce  C x R P  b y  t he  i.m. in jec t ion  
(gas t rocnemius)  of t u r p e n t i n e .  A c t i n o m y c i n  D (200 ag/kg)  
was t h e n  a d m i n i s t e r e d  i.p. to  the  e x p e r i m e n t a l  groups  of 
r a b b i t s  a t  0, 6, or 12 h a f te r  s t i m u l a t i o n  w i t h  t u r p e n t i n e .  
The  con t ro l  groups  of r a b b i t s  received t he  same  dosage 
of a c t i n o m y c i n  D a lone  or t he  d rug  so lven t  (e thanol-  
saline). Blood samples  were t a k e n  i m m e d i a t e l y  before  
the  in j ec t ion  of t u r p e n t i n e  (zero hour) ,  a n d  a t  12-h 
in t e rva l s  t h e r e a f t e r  over  a per iod  of 48 h. T i t e r s  of s e rum 
C x R P  were d e t e r m i n e d  b y  t he  cap i l la ry  p r ec ip i t a t i on  
t e c h n i q u e  s aga ins t  a n t i s e r u m  specific for CxRP.  

Resu l t s  p re sen ted  on  t he  Tab le  r ep resen t  t h e  ave rage  
t i t e r s  of C x R P  in t he  r a b b i t  s e rum samples  in  t he  dif- 
f e ren t  groups.  R a b b i t s  rece iv ing  t u r p e n t i n e  a lone  showed  
a h igh  level  of C x R P  a t  t he  12th  h a f t e r  s t imu la t ion .  Th i s  
c o n t i n u e d  to  increase  t h r o u g h  t he  24 th  h a t  wh ich  t i m e  
t he  m a x i m u m  level was  r eached  and  r e m a i n e d  c o n s t a n t  
t h r o u g h  t h e  48 th  h, as shown  g raph ica l ly  in t he  Figure.  
R a b b i t s  rece iv ing  a c t i n o m y c i n  D a t  zero or 6 h a f t e r  

a d m i n i s t r a t i o n  of t u r p e n t i n e  showed a s ign i f ican t  inhi-  
b i t i on  of the  syn thes i s  of s e rum C x R P  a t  t he  12th  h. 
Howeve r  t he  sera of these  2 g roups  of r a b b i t s  showed  a 
sha rp  rise in t i t e r  of C x R P  be tween  t he  12th  and  24 th  h. 
Thus  t he  i n h i b i t o r y  effect  of t he  d rug  on t he  syn thes i s  
of C x R P  h a d  a d u r a t i o n  of a p p r o x i m a t e l y  1 2 h .  i n  
r a b b i t s  a d m i n i s t e r e d  a c t i n o m y c i n  D 12 h a f te r  t he  tu r -  
pen t ine ,  t he i r  sera showed  a s ign i f ican t  decrease  in t he  
r a t e  of p r o d u c t i o n  of t he i r  C x R P  be tween  t he  12th  and  
24th  h, in  c o n t r a s t  to  the  increase  in t i t e r  n o t e d  for t he  
group rece iv ing  on ly  t u r p e n t i n e .  The  a c t i n o m y c i n  D 
con t ro l  g roup  of r a b b i t s  showed a s h a r p  rise in t i t e r  of 
se rum C x R P  af te r  t h e  12th h a n d  c o n t i n u e d  t h r o u g h  
the  36 th  h. This  rise in s e r m n  t i t e r  para l le led  t h a t  of 
the  g roup  of r a b b i t s  receiving t he  d rug  a t  the  same  t ime  
as t he  t u r p e n t i n e .  In  t he  g roup  of r a b b i t s  rece iv ing  t he  
d rug  so lvent ,  t he i r  sera  showed a s l ight  rise in  t i t e r  of 
C x R P  w i t h  t he  m a x i m u m  level  of t he  p ro t e in  a p p e a r i n g  
a t  24 h. P r e l i m i n a r y  e x p e r i m e n t s  w i t h  the  use of cyclo- 
hex imide  g iven  to r a b b i t s  i.p. (10 mg/kg)  showed a degree 
of i n h i b i t i o n  of t he  syn thes i s  of C x R P  s imi la r  to  t h a t  
ach ieved  w i t h  a c t i n o m y c i n  D. 

I t  m i g h t  be  n o t e d  t h a t  a c t i n o m y c i n  D itself  s t i m u l a t e d  
the  p r o d u c t i o n  of CxRP,  which  ha s  p rev ious ly  no t  been  
repor ted .  U n p u b l i s h e d  resul t s  b y  HOKAMA (personal  
c o m m u n i c a t i o n )  i nd ica t ed  t h a t  a c t i n o m y c i n  D, in j ec ted  
i.v., h a d  no  effect  on  t he  p r o d u c t i o n  of CxRP,  even  a t  
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Effect of actinomycin D on the production of acute phase protein in the rabbit 

15. 3. 1969 

Group Treatment Total CxRP titers ~ after treatment 
number of 12 h 24 h 
rabbits/group 

36 h 48 h 

1 Turpentine alone 7 1.9 (0-3.0) 3.4 (2-4.0) 3.4 (3-4.0) 3.0 (2-4.0) 
2 Turpentine plus actinomycin D b injected at 0 h 6 0.3 (0-0.5) 1.7 (1-2.0) 2.8 (2-4.0) 2.2 (1-3.0) 
3 Turpentine plus actinomyein D injected at 6 h 5 0.7 (0-2.0) 2.4 (2-3.0) 3.0 (0) 2.3 (2-3.0) 
4 Turpentine plus actinomyein D injected at 12 h 5 1.7 (0.5-3.0) 2.4 (2-3.0) 2.6 (2 4.0) 2.8 (2-4.0) 
5 Actinomycin D injected at 0 h 7 0.3 (0-0.5) 1.4 (1-2.0) 2.5 (2-3.0) 2.8 (2-4.0) 
6 Actinomycin D solvent injected at 0 h 3 0.2 (0-0.5) 0.5 (0-0.5) 0.1 (0-0.5) 0.1 (0-0.5) 

Titers are reported as log~ of the reciprocal of the highest dilution of serum giving a positive test with the antiserum. Values in parenthesis 
represent the ranges, other values are averages for the number of rabbits listed. Antiserum used was Goat anti-CxRP from Hyland Labora- 
tories, Los Angeles, California, USA. b Actinomycin D was a gift from Merck, Sharp and Dohme Research Laboratories (USA). It was dis- 
solved in a 3.3% solution of ethanol in normal saline, the concentration being 0.02%. It was injected i.p. at a dose of 200 [zg/kg. 
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Effect of actinomycin D on the production of acute phase protein 
in the rabbit. �9 turpentine only; [] turpentine plus aetinomycin D 
injected at 0 hour; �9 turpentine plus actinomycin D injected at 
6 h; O turpentine plus actinomycin D injected at 12 h; A actino- 
mycin D only; �9 actinomycin D solvent. 

a level of 1000 ~g/kg. However ,  i t  was our exper ience  t h a t  
when  ac t inomycin  D was in jec ted  i.v. w i th  t he  following 
dosages:  200, 400 or 800 ag/kg respect ively,  all animals  
receiving 400 or 800 ~g/kg died wi th in  12h,  whereas  
those  r abb i t s  in jec ted  wi th  200 ~g/kg remained  alive for 
a t  least  48 h. C x R P  t i te rs  were  no t  de t e rmined  on these  
animals  since t h e y  had  been  found  to  conta in  de tec tab le  
a m o u n t s  of th is  p ro te in  p r io r  to  the  t r e a t m e n t  wi th  
ac t inomycin  D. 

These da t a  indicate  t h a t  ac t inomyc in  D has an inhib- 
i tory  effect  on the  synthes is  of C x R P  following challenge 
wi th  tu rpen t ine .  Similar  f indings were r epor ted  by  
DARCY 4 on a re la ted r a t  acute  phase  protein .  However ,  
he found t h a t  ac t inomycin  D in jec ted  3 h af ter  t he  tur-  
pen t ine  resul ted in a grea te r  response Of the  a c u t e  phase  
p ro te in  af ter  2 4 h .  DARCY suggested t h a t  pe rhaps  a 
single ' large in jury ' ,  r ep resen ted  by  the  in jec t ion  of the  
drug and  t u rpen t ine  s imul taneously ,  has  less effect  t h a n  
2 ' smaller '  bu t  equ iva len t  ' injuries ' .  However ,  our  results  
show no s ignif icant  difference, a s  no ted  by  C x R P  levels 
in rabb i t s  in jec ted  wi th  ac t inomyc in  D at  0 or 6 h af ter  
tu rpen t ine .  In  addi t ion,  we were unable  to  f ind any  
s i tua t ion  where  ac t inomycin  D t r e a t m e n t  enhanced  the  
s t imula t ion  of C x R P  to  a h igher  level t h a n  the  t u r p e n t i n e  
controls.  The lack of increased response  in levels of C x R P  

by  the  in ject ion of ac t inomyc in  D o the r  t h a n  simul- 
t aneous ly  wi th  t u rpen t ine  is an addi t iona l  character is t ic  
difference be tween  C x R P  and r a t  acute  phase  protein .  

Ac t inomyc in  D is k n o w n  to b lock the  D N A - d e p e n d e n t  
R N A  synthesis .  A n t i b o d y  synthes is  has been shown to 
be inh ib i ted  in v i t ro  by  ac t inomyc in  D ~, whereas  experi-  
m e n t s  wi th  in tac t  animals  have  failed to give cons is ten t  
resul ts  7,8. E x p e r i m e n t s  by  SMILEY et a l ?  on the  in vi t ro  
anamnes t i c  response showed t h a t  an t i b o d y  synthes is  was 
inh ib i ted  a t  modera t e  concen t ra t ions  of ac t inomyc in  D, 
whereas  a t  low concen t ra t ions  an t i b o d y  synthes is  was 
unaf fec ted  or increased even t h o u g h  R N A  synthes is  was 
inhibi ted.  They  suggested t h a t  the  m R N A  necessary  for 
a n t i b o d y  synthes is  was no t  the  l imi t ing  factor,  e i ther  
because it was s table  or was p roduced  in excess. This 
migh t  explain  the  lack of comple te  inhib i t ion  of the  
synthes is  of C x R P  in our  studies.  An a l te rna t ive  explana-  
t ion m i g h t  be t h a t  C x R P  is a subun i t  of catalase,  as has 
been recent ly  suggested1~ In th is  ins tance  the  C x R P  
produced  when  ac t inomyc in  D and  tu rpen t ine  are given 
s imul taneous ly  could resul t  f rom me tabo l i sm of cata lase  z2. 

Rdsumd. La p roduc t ion  de la prot6ine en phase  aigu~ 
chez le lapin (CxRP),  apr6s in ject ion s t imulan te  de th6- 
r6benthine ,  a 6t6 arr4t6e par  l ' app l ica t ion  i.p. d ' ae t ino-  
mycine  D. Cette  inhib i t ion  dura i t  envi ron 12 h. 
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