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Bacteriostatic activity of Emericid 

Test organism Minimum 
inhibitory 
concentration 
([zg/ml) 

Staphylococcus aureus (straiu 2,09 P, ATCC 6 538 P) 0.8 
Staphylococcus aureus (strain Smith) 2.5 
Sarcina lutea (ATCC 9341) 1.9 
Streptococcus faecalis (ATCC 8043) 0.5 
Streptococcus pyogenes hemolyticus (strain Dig 7, 

Institut Pasteur) 0.8 
Diplococcus pneumoniae (strain Til, Institut Pasteur) 0.2 
Neisseria catarrhalis (A 152, Institut Pasteur) 50 
Bacillus subtilis (ATCC 6633) 0.8 
Bacillus cereus (ATCC 6630) 0.5 
Mycobacterium species (ATCC 607) 25 
Escherichia colt (ATCC 9637) > 150 
Shigella dysenteriae (Shiga L, Institut Pasteur) > 150 
Salmonella paratyphi A (strain Laeasse, Institut 

Pasteur > 150 
Salmonella schottmuelIeri (paratyphi 13 ; strain 

Fougene, Institut Pasteur) > 150 
Proteus vulgaris > 150 
Pseudomo~as aeruginosa (strain Bass, Institut 

Pasteur > 150 

E l e m e n t a l  compos i t i on :  C 63.2%, H 8.8%, O 24.3%, 
N a  2.9% is in  a g r e e m e n t  w i t h  t he  h y p o t h e t i c  molecu la r  
fo rmula  C44H~5014 N a ;  m.W.  : 851.06; n e u t r a l  e q u i v a l e n t  
w i t h  perchlor ic  acid in  acet ic  acid:  840. 

Accord ing  to i ts  phTfsicochemical proper t ies ,  m a i n l y  
t he  pecu l ia r  so lub i l i ty  of i t s  sod ium salt ,  emeric id  seems 
to be long  to t he  f ami ly  of ionophore  cyclic po lye thersK 
As a m a t t e r  of fact ,  p r o t o n  a n d  13 C N M R - s p e c t r o m e t r y  
(Figure 2) has  shown  t h a t  emer i c id  owns t he  same  cha in  
of cyclic po lye the r s  as n iger ie in  6 and  gr isor ix in  7 w i t h  on ly  
m i n o r  differences for  t h e  s ide - subs t i tuen t s .  Moreover ,  
a t t e m p t s  to  i den t i fy  emer ic id  w i t h  some o the r  p r o d u c t s  
of t he  family,  especial ly  a lbor ix ine  s, d i a n e m y c i n  9, 
lasalocid 10, lysocel l in 11, m o n e n s i n  1~-, A 20418, A 28 695 A 
and  B 14, b y  t h i n  l ayer  c h r o m a t o g r a p h y  h a v e  been  un-  
successful (condi t ions :  spo t  100 ~g in m e t h y l e n e  chlor ide  
on  a Silicagel Merck  F 254 p l a t e ;  deve lop  w i t h  t he  l igh t  
phas is  of a cyc lohexane ,  e thy lace t a t e ,  w a t e r  a n d  b u t a n o l  
50-50-25-5 m i x t u r e ;  s p r a y  w i t h  a van i l l in  3 g, m e t h a n o l  
100 ml  a n d  c o n c e n t r a t e d  sulfuric  acid 0,5 ml  r e agen t  and  
h e a t  a t  105 ~ Fina l ly ,  t he  un iqueness  of t h i s  c o m p o u n d  
was s u b s t a n t i a t e d  b y  m e a n s  of X - r a y  - c rys t a l l og raphy  

of t h e  s i lver  salt ,  u n r a v e l i n g  i ts  s t r u c t u r a l  f o rmu la  as 
shown  b y  F igure  315. 

The  LDa0 of emer ic id  is 150 m g / k g  for t h e  chicken,  w i t h  
a single p.o. a d m i n i s t r a t i o n .  

The  bac t e r i o s t a t i c  a c t i v i t y  of emer ic id  aga in s t  some 
mic roo rgan i sms  is s h o w n  in t he  Table .  The  m i n i m u m  
i n h i b i t o r y  c o n c e n t r a t i o n  d e t e r m i n a t i o n s  were car r ied  o u t  
b y  t he  d i lu t ion  m e t h o d  in a p p r o p r i a t e  m e d i u m  for  each  
o rgan i sm a n d  a f te r  i n c u b a t i o n  for 18 h a t  37 ~ Emer i c id  
is on ly  ac t ive  in v i t ro  aga ins t  g ram-pos i t i ve  b a c t e r i a  a n d  
p rac t i ca l ly  i nac t ive  aga ins t  a n y  o t h e r  t y p e  of bac te r ia ,  
yeas t s  a n d  fungi.  I n  vivo,  emer ic id  is i nac t i ve  aga ins t  
s t aphy lococca l  a n d  pneumococca l  in fec t ions  of mice  b y  
t he  oral  or s.c. route .  

As p rev ious ly  shown  ~*, emer ic id  is an  exce l len t  coccid- 
i o s t a t  in  ch ickens ;  mixed  w i t h  t he  feed a t  0 .006-0 .02% 
levels accord ing  to  t he  in fec t ing  species of E imer ia ,  i t  
suppresses  m o r t a l i t y  a n d  i n t e s t i n a l  lesions, reduces  
oocys ts  exc re t ion  a n d  allows a n o r m a l  g r o w t h  of t he  
in fec ted  b i rds  ; t he re  is no  emergence  of r e s i s t a n t  E i m e r i a  
s t r a i n  d u r i n g  t h e  t r e a t m e n t .  S imi lar  resu l t s  h a v e  been  
o b t a i n e d  in r abb i t s .  

I n  conclusion,  emer ic id  is a new ionophore  polycycl ic  
po lye ther ,  ac t ive  in v i t ro  aga in s t  g ram-pos i t i ve  b a c t e r i a  
b u t  devoid  of a n y  in v ivo  a n t i b a c t e r i a l  ac t iv i ty .  I t s  m a i n  
in t e r e s t  lies in  t h e  e rad ica t ion  of coccidiosis in  ch ickens  
a n d  r a b b i t s  a t  t he  0 .006-0 .02% level  in  t h e  diet .  
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Effect of Cyclic AMP and Theophyll ine on Phagocytotic Activity of Tetrahymena pyriformis 
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Summary .  D i b u t y r i l  c A M P  a n d  t h e  c P D E - i n h i b i t o r  t heophy l l i ne  b o t h  e n h a n c e  t he  p h a g o c y t o t i c  a c t i v i t y  of Tetra- 
hymena. Theophy l l i ne  a n d  c A M P - a c t i v a t i n g  h i s t a m i n e  are synergis t ic .  I t  follows t h a t  t h e  cAMP-adeny lcyc l a se  s y s t e m  
func t ions  in  t he  unice l lu la r  a n i m a l  Tetrahymena.  

Cer ta in  fo rms  of h o r m o n a l  r egu la t ion  h a v e  b e e n  s h o w n  
to  be  ope ra t i ve  in un ice l lu la r  organisms,  a l t h o u g h  t h e y  
are seeming ly  of l i t t l e  consequence  a t  t h i s  s tage of phy lo -  
genesis. E p i n e p h r i n e  1,~ and  se ro ton in  a h a v e  been  s h o w n  
to be  p r e s e n t  in  Tetrahymena a t  c h a n g i n g  concen t r a t i ons ,  
d e p e n d i n g  on  t he  func t iona l  s tage  of t h e  p ro tozoon .  Also, 
Tetrahymena was found  to  r e s pond  to  ce r t a in  h o r m o n e s  
n o t  p r e sen t  in  i t  a n d  n o t  e n c o u n t e r e d  b y  i t  u n d e r  n a t u r a l  

condi t ions .  H i s t a m i n e  ~ p roduced  a cons iderab le  increase  
in t he  p h a g o c y t o t i c  a c t i v i t y  of t he  p ro tozoon ,  whereas  
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insu l in  s e n h a n c e d  i ts  glucose up take .  T he  receptors  of 
Tetrahymena are specific e n o u g h  to  d i f f e ren t i a t e  a g iven  
h o r m o n e  f rom close chemica l  der iva t ives* ,  6. 

P e p t i d e  h o r m o n e s  opera te  m a i n l y  v ia  t he  cyclic AMP-  
adeny lcyc lase  sys tem,  w h i c h  seems to be p r e s en t  in  all  
l iv ing  be ingsL  E v i d e n c e  of t h e  role of c A M P  in Tetra- 
hymena has  been  p r e s e n t e d  b y  WOLFE s, ~RoTHSTEIN a n d  
BLIJM s, as well  as b y  CSABA et  al. 1~ b u t  whi le  t h e  l a t t e r  
a u t h o r s  P, 1~ bel ieve i t  to  ac t  as a second messenger ,  
WOLFE s does not .  A n o t h e r  m a t t e r  of c o n t r o v e r s y  ha s  
been  t he  precise role of cyclic 3% Y-adenos ine  m o n o p h o s -  
p h a t a s e  d ies te rase  (cPDE)  a t  t he  lower levels of phy lo -  
genesis,  wh ich  is n o t  well  d o c u m e n t e d  9-13. 

I n  t h e  p r e s e n t  expe r imen t s ,  t he  p h a g o c y t i c  response  
of Tetrahymena to  agen t s  t h a t  af fec t  t h e  in t r ace l lu l a r  
level  of c A M P  was tes ted .  D i b u t y r i l  c A M P  is k n o w n  to  be  
a h igh ly  ac t ive  c A M P  der iva t ive ,  p a r t i c u l a r l y  su i ted  for 
t h e  e x p e r i m e n t a l  s tudy7  of c A M P  ac t ion ;  t h e o p h y l l i n e  
is t he  m o s t  ac t ive  m e t h y l x a n t i n e  i n h i b i t o r  of c P D E  7, a n d  
h i s t a m i n e  ac ts  on  Tetrahymena t h r o u g h  i ts  m e m b r a n e  
receptors ,  w i t h o u t  e n t e r i n g  in to  t i le  cell, as shown  pre-  
v ious ly  4 in t h i s  l abo ra to ry .  

A Tetrahymena pyri/ormis G L  cu l tu re  g rown in 1% 
B a c t o  t r y p t o n  (Difco, Michigan,  USA)  a n d  0 .05% yeas t  
e x t r a c t  for 2 days  a t  25 ~ was used. 24 h before  t h e  exper-  
i m e n t  t he  Tetrahymenae were i so la ted  f rom t h e  m e d i u m  
b y  c e n t r i f u g a t i o n  a n d  r ende red  vacuole- f ree  b y  incuba -  
t i on  in LOSINA-LosINSKY'S so lu t ion  1.. The  fol lowing 
t r e a t m e n t s  were ca r r ied  ou t :  3 or 10 ra in  exposure  to  
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Effect  of d i f ferent  combinat ions of cAMP and theophyl l ine on the 
phagocyte coefficient of Tetrahymena. 
- - ,  cAMP 3 rain. , cAMP 10 inin, �9 - .., Theophylline 3 rain. 
. . . . .  , Theophylline 10 rain. - �9 - -, Theophylline 3 rain + histamine 
3 rain. - . . . . . .  , Theophylline 10 min + histamine 10 rain. 

c A M P  (N 6, O2-dibutyr i l  adenos ine  3 ' ,5 ' -cyc l ic  mono-  
p h o s p h a t e  N a ;  Aldr ich,  Beerse,  Be lg ium) ;  3 or  10 m i n  
exposure  to  t h e o p h y l l i n e  (Richter ,  B u d a p e s t ) ;  3 or  10 
min  t heophy l l i ne  t r e a t m e n t  fol lowed b y  3-rain h i s t a m i n e  
t r e a t m e n t  (Reanal ,  B u d a p e s t ) ;  no t r e a t m e n t  (control  
series). The  c o n c e n t r a t i o n  r ange  of t he  t e s t  ma te r i a l s  was 
10-* to 10 -1~ M.  Af te r  p r e t r e a t m e n t ,  Chinese i nk  d i lu ted  
in LOSlNA-LoslNSI~Y solut ion,  was  added  to t h e  Tetra- 
hymena lots ;  a f t e r  3 ra in  smears  were p r e p a r e d  and  were 
dr ied rapid ly .  E a c h  c o n c e n t r a t i o n  of t he  appl ied  t e s t  
m a t e r i a l s  was t e s t ed  in 5 repl icas  in each  series a n d  vacuole  
coun t s  were a lways  d e t e r m i n e d  in 100 animals .  The  means  
ca lcu la ted  f rom read ings  on  500 p r o t o z o a  a t  each  con-  
c e n t r a t i o n  level  pe r  g roup  were r e l a t ed  to t he  cor respond-  
ing con t ro l  r ead ing  as 100 to o b t a i n  the  p h a g o c y t e  
coefficient.  

The  e x p e r i m e n t a l  resu l t s  are shown  in t he  Figure .  
A l t h o u g h  t he  3-rain d ibu ty r i l  c A M P  t r e a t m e n t  h a d  l i t t le  
effect, 10-rain t r e a t m e n t  was suff ic ient  for  t he  develop-  
m e n t  of a n  ac t ion  of s imi la r  degree to h o r m o n a l  inf luence  *. 
Theophy l l i ne  increased  the  p h a g o c y t o t i c  c a p a c i t y  of 
Tetrahymena, b u t  in  a lesser degree t h a n  cAMP. I t s  effect  
g rea t ly  d e p e n d e d  on  the  t i m e  of t r e a t m e n t ,  as d id  t i le  
ac t ion  of cAMP. The  p h a g o c y t e  coeff ic ient  o b t a i n e d  on  
s u b s e q u e n t  3-min exposures  .to t h e o p h y l l i n e  a n d  h i s t -  
a m i n e  did  n o t  exceed t h e  va lue  o b t a i n e d  on  t r e a t m e n t  
w i t h  h i s t a m i n e  a lone in ear l ier  s tudies*,  ~, whereas  3-rain 
exposure  to  h i s t a m i n e  fol lowing u p o n  10-rain t r e a t m e n t  
w i t h  t h e o p h y l l i n e  e n h a n c e d  t he  p h a g o c y t o t i c  a c t i v i t y  of 
Tetrahymena to  a g rea te r  degree  t h a n  a n y  o t h e r  t r e a t -  
men t .  

Accordingly ,  t he  p r e s e n t  f ind ings  s u p p o r t  t he  conc lus ion  
t h a t  t he  c A M P - a d e n y l c y c l a s e - c P D E  s y s t e m  func t ions  in  
Tetrahymena. A n o t h e r  i m p o r t a n t  i n f o r m a t i o n  emerg ing  
f rom th i s  s t u d y  is t h e  decis ive role of t he  t i m e  factor ,  t he  
d i s regard  of wh ich  can  well  a c c o u n t  for t he  c o n t r a d i c t o r y  
resu l t s  of ear l ier  e x p e r i m e n t a l  s tud ies  9, ~1-~3 on h o r m o n a l  
r egu la t ion  in un ice l lu la r  an imals .  
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C e l l u l a r  C o n t r o l  of  the  T i c k - B o r n e  V i r u s  A n t i g e n  P r o d u c t i o n  in  P e r s i s t e n t l y  I n f e c t e d  Cel l  C u l t u r e  
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Summary. The  inf luence  of i n h i b i t i o n  or s t i m u l a t i o n  of cel lular  D N A  syn thes i s  on  t i ck -bo rne  v i rus  a n t i g e n  p r o d u c t i o n  
in pe r s i s t en t l y  in fec ted  cell cu l tu re  was s tudied.  E i t h e r  m i t o m y c i n  C or cy tos ine -a rab inos ide  caused  cessa t ion  of 
a n t i g e n - c o n t a i n i n g  cell n u m b e r  increase.  S t i m u l a t i o n  of cel lular  D N A  syn thes i s  b y  g r o w t h  m e d i u m  change  increased  
t he  level  of a n t i g e n - c o n t a i n i n g  cells. W h e n  H E p - 2 - S o f  cu l tu re  was synchron ized ,  a cor re la t ion  was obse rved  b e t w e e n  
t he  e n t r a n c e  of cells in to  D N A  syn thes i s  phase  a n d  t h e  increase  of p r o p o r t i o n  of a n t i g e n - c o n t a i n i n g  cells. 

P e r s i s t e n t  in fec t ion  of H E p - 2  cell cu l tu re  b y  t i ck-  sys tem,  name ly ,  1. s t i m u l a t i o n  of v i r a l  an t i gen  p roduc -  
bo rne  encepha l i t i s  v i rus  (TBV),  d e s i g n a t e d  as H E p - 2 -  t i on  b y  5 -b romodeoxyur id ine2 ,  2. in fec t ious  p rope r t i e s  of 
Sot  1, ha s  been  u n d e r  s t u d y  for  a b o u t  15 years .  Some cel lu lar  D N A  a n d  de t ec t i on  of vi rus-specif ic  sequences  in  
r e c e n t  f ind ings  s t r o n g l y  sugges ted  t h e  p a r t i c i p a t i o n  of nuc l ea r  D N A  b y  molecu la r  h y b r i d i z a t i o n  e x p e r i m e n t s  3, 
ce l lu lar  genome  in t he  s t a t u s  of chron ic  in fec t ion  in t h i s  3. t h e  lack of D N A  excis ion r epa i r  in H E p - 2 - S o I  cells ~. 


