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A p r e I i m i n a r y  c a l i b r a t i o n  m u s t  be  m a d e  w i t h  a s a m p l e  
c o n t a i n i n g  a m e a s u r e d  a c t i v i t y  of P~'~ w i t h  neg l ig ib le  P~*, 
u n d e r  i d e n t i c a l  e x p e r i m e n t a l  cond i t ions .  

Fig. ~, 

T h e n  e x p e r i m e n t s  a re  made ,  a l w a y s  u n d e r  t h e  s a m e  
cond i t i ons ,  to  e s t i m a t e  t h e  a m o u n t  of pa3 p r e s e n t  in  t h e  
m i x t u r e s ,  d e d u c i n g  f r o m  t h e  c o u n t s  of t r a c k s  in  " p u r e "  
pa~ a n d  in t h e  m i x t u r e s  on  t h e  bas is  of a l i n e a r  r e l a t i on -  
sh ip ,  r e l e r r i n g  to  e q u a l  ac t iv i t i e s .  

Fig. 3. 

P a r t i c u l a r  a t t e n t i o n  was  pa id  to  t h e  ef fec ts  of  self- 
a b s o r p t i o n  ~ b y  m a k i n g  c o m p a r i s o n  b e t w e e n  s p e c i m e n s  
e v a p o r a t e d  a n d  s p r e a d  on  f i l te r  paper s ,  u n d e r  i den t i ca l  
g e o m e t r i c a l  cond i t i ons .  
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Fig. 4.-Experimental points. 
× a ~ from evaporated samples. Q b = from 8 mgicm ~ filter 

paper samples 

1 LheP and ANDI~EWS, Nuclear Radiation Physics {New York, 
Prentice Hall Inc., 1948), '2:16. 

T h r e e  se ts  of s p e c i m e n s  were  used ; 
(1) F r e s h l y  p r e p a r e d  p 3 ,  in  s o l u t i o n ;  
(2) A s o l u t i o n  c o n t a i n i n g  a b o u t  3 0 %  pa3 t o g e t h e r  wi th  

P ~ ,  a n d  
(3) A v e r y  o l d  so lu t ion  c o n t a i n i n g  99 % PaL  

All t h e  m a t e r i a l s  were  o b t a i n e d  f r o m  A . E . R , E . ,  
Harwe l l .  

D i r ec t  m e a s u r e m e n t s  of t h e  r a d i o a c t i v i t i e s  were m a d e  
a n d  a b s o r p t i o n  Curves in  a l u m i n i u m  were  m a d e  us ing  a 
G.M.4 e n d  w i n d o w  c o u n t e r ,  w i t h  w i n d o w  a n d  a i r  cor- 
r ec t i ons  (Fig. 1). 

I l fo rd  G 5  n u c l e a r  emuls ions ,  2 0 0 / ,  t h i c k  were  used  in 
m a k i n g  t h e  t r a c k  coun t s .  W e i g h t i n g  a c c o r d i n g  to  t h e  
n u m b e r  of p o i n t s  o b s e r v e d  in  t h e  t r a c k  was  e m p l o y e d .  

T h e  p h o t o m i c r o g r a p h s  s h o w  e x a m p l e s  of f l - ray t r a c k s  
in e q u a l  a reas  c o r r e s p o n d i n g  to  s p e c i m e n s  of m i x t u r e  of 
t h e  s a m e  a c t i v i t y  e v a p o r a t e d  in a n  a l u m i n i u m  dish 
(Fig. 2) a n d  w h e n  s p r e a d  on  f i l t e r  p a p e r  of  t h i c k n e s s  8 
m g / c m  * (Fig. 3). 

T h e  r e su l t s  are  s u m m a r i s e d  in F i g u r e  4. T h e  s e n s i t i v i t y  
of  t h i s  m e t h o d  is e v i d e n t  f r o m  t h e  f ac t  t h a t  t h e  t o t a l  
a c t i v i t i e s  used  in  t h e  v a r i o u s  e x p e r i m e n t s  l ay  b e t w een  
0.015 a n d  0.035 mic roeur i e s .  

I wish to thank Professor J. S. MITCHELL for having suggested the 
problem of psa and for much advice. 

JANE MAYa 

Department o/ Radiotherapeutics o/ the University o/ 
Cambridge and the Centro Oncologico del Consiglio Nazio- 
nale delIe Ricerche in Atilan, August 17, 1954. 

Zusammen/assung 

Es wird  e ine  M ~ t h o d e  b e s ch r i eb en ,  we lche  die Be- 
s t i m m u n g  k l e ine r  M e n g e n  p33 in a l t e m  R a d i o p h o s p h o r  
e r l a u b t :  P ~ a - B e t a - S p u r e n  w e r d e n  a u s g e z ~ h l t  in  200 /t 
d i c k e n  E m u l s i o n s s c h i c h t e n ,  in  d e n e n  sie in  i h r e r  ganzen  
R e i c h w e i t e  e n t h a t t e n  s ind .  

The  Nature  of Viral  Inc lus ion  Bodies  and their 
Differentiat ion f r o m  N o n - v i r a l  Inc lus ions  

T h e  n a t u r e  of i nc lus ion  bod ies  h a s  been  t h e  s u b j e c t  
of m u c h  d e b a t e  d u r i n g  t h e  p a s t  50 years ,  a n d  is s t i l l  not  
fu l ly  u n d e r s t o o d  1. T h e  p u r p o s e  of t h i s  p a p e r  is (1) to  
show t h a t  all t h e  a v a i l a b l e  e v i d e n c e  can  be e x p l a i n e d  by  
a s ingle  t h e o r y ,  (2) t h a t  t h e  t h e o r y  will  he lp  m o r p h o -  
logis ts  to  d i s t i n g u i s h  v i r a l  inc lus ion  b o d i e s  f r o m  non-  
v i r a l  inc lus ions ,  a n d  f inal ly ,  (3) to  p ropose  t e r m i n o l o g y  
w h i c h  wil l  e l i m i n a t e  t h e  p r e s e n t  con fus ion  of t e r m s ,  

T h e  ea r ly  d i scove re r s  of inc lus ion  bod ies  cons idered  
t h e m  as l i v ing  o r g a n i s m s ,  m o s t  o f t en  as P r o t o z o a .  T h a t  
was  t h e  o p i n i o n  of PATERSON 2, GUARNIERI 3, ~-'~EGRI 4, 
RIVOLTA a n d  DELPRATO ~, a n d  o the r s .  F i l t r a t i o n  ex- 
p e r i m e n t s  w h i c h  s h o w e d  t h a t  t h e  c a u s a t i v e  a g e n t  of all 
t h e  a b o v e  m e n t i o n e d  d i seases  c a n  pass  t h r o u g h  bac- 
t e r io log ica l  f i l ters  m a d e  t h e  p r o t o z o a n  t h e o r y ,  a t  leas t  
in  i t s  p r i m i t i v e  fo rm,  u n t e n a b l e .  S ince  t h a t  t i m e  two 
schools  of t h o u g h t  h a v e  he ld  o p p o s e d  v iews  a n d  b r o u g h t  
f o r w a r d  v a l u a b l e  e v i d e n c e  in  s u p p o r t  of t h e i r  opinions ,  

1 T.M. RiVERs,General Aspects o]Viraland Rickeettsial In]ectiol~s, 
in: Viral and Rickettsia[ Infections ol 3lal~ (T. M. Rivers, Lippin. 
eott, 1948). 

R. PATERSON (1841), cited by RIVERS (19~8). 
3 G. GCAm'~rERL Arch. Sei. Med. 16, 402 (1892). 
4 A. NEGRJ (1903), cited by COVEbL and DANKS (1932). 

RIVOLTA and DELPR&TO (1@80), cited by WOODRUFF artd Goon- 
PASTUll:E (1930). 
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According  to  t he  one theo ry ,  inclus ion bodies  are t he  
p roduc t  of a l t e red  m e t a b o l i s m  caused  by  viral  or o the r  
agents .  This  t h e o r y  was a d v o c a t e d  by  SANFELtC~: l, 
LUGER and  LAUDA 2, COWDRY a, HAAGEN 4, LEPINE and  
~AUTTER ~, OLITSKY a n d  HARFORD 6, SCHILLER 7, ZOL- 
LINGER S , a n d  o thers .  

According  to  t he  o t h e r  t heo ry ,  inclusion bodies  are  
made  of the  v i rus  e l e m e n t s  ( e l e m e n t a r y  bodies) ,  poss ib ly  
in an agg rega ted  fo rm c o m p a r a b l e  to  a bac te r ia l  colony,  
s u s p e n d e d  w i t h i n  a m a t r i x  m a d e  of the  hos t -ce l l ' s  
mater ia l .  T h i s t h e o r y w a s a d v o c a t e d b y v o n P g o W A Z E K  *, 
LIPSCHUETZ x°, GOODPASTURE 11, a n d  WOODRUFF and  
GOODPASTURE 1 ~t 

F u r t h e r  confus ion  is caused  b y  the  lack of p rope r  
defini t ions.  Cyto logis t s  ta r e se rve  t h e  t e r m  inclusions,  as 
opposed  to  o rganoids ,  to  descr ibe  t h o s e  par t ic les  which  
are not  p r e s e n t  in all cells and  which  are "pass ive ,  lifeless, 
t e m p o r a r y  c o n s t i t u e n t s  of t he  cel l" .  There  are t h u s  
inclusions of p ro te in ,  g lycogen  or o t h e r  c a r b o h y d r a t e s ,  
p igment ,  etc.  On t h e  o the r  hand ,  m o s t  workers  in t he  
field have  no t  cons ide red  i n t r a n u c l e a r  glycogen,  for 
example ,  as an inc lus ion b o d y  and  h a v e  accep ted  for t he  
iden t i f ica t ion  of t he  i n t r a n u c l e a r  inclus ion bodies  the  
cr i ter ia  p roposed  by  COWDRV ~ which  have  also been  
appl ied wi th  s l ight  mod i f i ca t ions  to  t he  cy top l a smic  
inclusion bodies ,  These  c r i te r ia  are (a) ac idophi l ia ;  
(b) presence  of a clear  halo  a r o u n d  the  inclus ion body,  and  
(c) m a r g i n a t i o n  of t he  nuc lea r  c h r o m a t i n  (obviously  the  
th i rd  c r i te r ion  c a n n o t  be app l i ed  to  c y t o p l a s m i c  inclusion 
bodies).  

I t  is be ing genera l ly  a s s u m e d  t h a t  m a n y  (if no t  all) 
an imal  vi ruses  c o n t a i n  D N P  ~s. This  p ro t e in  is closely 
assoc ia ted  w i t h  t h e  t r a n s m i s s i o n  of h e r e d i t a r y  cha rac t e -  
r is t ics  and  is f o u n d  in t he  metazo~!n cells on ly  in t he  
c h r o m a t i n  m a t t e r .  The  s u b s t a n c e  appea r s  to  be of pri-  
m a r y  i m p o r t a n c e  a n d  i ts  p re sence  in a n y  l iv ing cell 
c a n n o t  be cons ide red  as a casual  f ind ing .  The  f ind ing  of 
D N P  outs ide  of  t h e  c h r o m a t i n  n e t w o r k  of a m e t a z o a n  
cell m e a n s  there fore ,  e i the r  one  of two  t h i n g s :  (a) pres-  
ence of nuc lea r  r e m n a n t s ,  or  (b) p re sence  of an ex t r a -  
neous  o r g a n i s m  which  has  t h e  ma in  cha rac te r i s t i c s  of life 
i.e. the  po ten t i a l s  of mu l t i p l i c a t i on  a n d  of t r a n s m i s s i o n  
of h e r e d i t a r y  cha rac te r i s t i c s .  

The inclus ion bodies  occur r ing  in m a n y  viral  diseases  
are Feu lgen  pos i t ive  (i,e, t h e y  c o n t a i n  D N P )  a t  some 
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V. COWDRY, Arch. Path. 18, 5"27 (1934) ; Amer. J. Clin. Path. 
(1940). 
HAAGEN (1937), cited by BLAND and ROBINOW (1939). 
L~P~N~ and V. SAtrTTER, Ann. Inst. Past. 73, 174 (1946 I. 
K. OLITSKY and C. G. HARFORD, Amer. J. Path. 13, 729 

SCHILLER, Z. Zellf. mikr. Anat. 34, 356 (1949). 
U. ZOLLINGIrR, Sch~a.eiz. Z. allg. Path. Bakt. lit, 446 (1951). 

V. PaOWAZEI¢ (1905), cited by BLAND and RO~tNOW (1939). 
~0 B. L~SCnU~TZ, Arch. Dermat. Syph. Orig. 136, 4"28 (1921); 

Jadassohns Handb. Haut- u. Geschlechtskrankheiten, vot. 2 
(Springer, Berlin, 1932). 

It F.. W. GOODPASl'URE, Amer. J. Path. 1, t (19"25). 
a~ C. E. WOODRUFf" and E. W. GOODPASTURE, Amer. J. Path. a, 1 

(1,~"29); 6, 713 (19a0). 
ta A. A. MAXtMOW and ~V. A. BLOOM, Textbook o] Histology 

{Saunders, 194"2). 
t4 F. V. COWDRV, Arch. Path. 18, 5"27 (1984). 
~ T. F. AI~O~RSON, Palhogenesis and Pathology o/ Viral Diseases 

ted. J. G. KIND, Columbia University Press, 1950). - H. HvnE~, 
The Nutleoproteins in Virus Production. Cold Spring Harbour 
Symposia on Quantitative Biology, vol. 12 (1947). 

s tage  of the i r  d e v e l o p m e n t .  This  has  been  shown  for t h e  
fol lowing viral  d iseases :  va r io laL  vacc in ia  2, he rpes  3, 
ps i t t acos i s  and  l y m p h o g r a n u l o m a  v e n e r e u m  4, B-v i rus  5, 
yel low fever ~, rabies  ~, t r a c h o m a  s, v e r r u c a  vu lgar i s  g, 
sa l ivary  g land  virus  ( the so cal led c y t o m e g a l i c  d isease  
of in fan t s  ~°, as well as r a b b i t  pap i l l oma  and  h u m a n  a n d  
swine  inf luenza t  L 

I t  has  been shown  t h a t  the  a m o u n t  of D N P  in s o m e  
inclusion bod ies l~r i ses  s t ead i ly  unti l  a ce r t a in  peak  is 
reached,  a f te r  which  it m a y  d imin i sh  unt i l  t h e  inc lus ion  
is Feulgen  nega t ive ,  eos inophi l ic  a n d  hya l ine .  I t  is clear ,  
therefore ,  w h y  t h e  s a m e  inclus ion bodies  h a v e  been  
descr ibed  as Feulgen  pos i t ive  by  s o m e  a u t h o r s  a n d  as 
nega t ive  b y  o thers .  Conf l ic t ing  r e p o r t s  h a v e  been  
pub l i shed  on the  Feu lgen  s t a in ing  of t h e  inc lus ion bod ie s  
of rabies  (compare  PAUL a n d  ,~CHVtEINBURG 13 to  COVELL 
a n d  DANKS 14t and  WOLMAN a n d  BEHAR ltl, of  the  c y t o m -  
egalic disease (if in fan t s  (compare  CAPPV:LL a n d  McFAR- 
LANE t 6with Bu R M ~.:ST ERt ~,and of he rpes  s implex  (compare  
COW1)RY 18) and  LEPINE and  ,~AUTTI.;R 19 wi th  CROUSE et 
al. ~°, and  WOLMAN and BEHAR 21. 

On the  a s s u m p t i o n  t h a t  the  Feu lgen  pos i t ive  m a t e r i a l  
wi th in  t he  inclusion bodies  r ep re sen t s  the  virus  particles*Z, 
the  a f o r e m e n t i o n e d  s tudies  s eemed  to  ind ica te  t h a t  an 
inclusion b o d y  undergoes  a def in i te  cycle in which  an 
ini t ia l ly  small  n u m b e r  of virus  par t i c les  mul t ip l i e s  
wi th in  t he  inclusion body  unti l  a ce r ta in  l imit  is r eached .  
In  some viral diseases the  n u m b e r  of virus par t ic les  la te r  
begins  to  decrease,  unti l  f inal ly the  par t i c les  d i s appea r .  
This  is in c o mp l e t e  a g r e e m e n t  wi th  the  o b s e r v a t i o n s  

1 p. F. Mu.ovlDov (19;~;¢), cited by MILnVlDOV, l 'hysik umt 
Chemic des Zellkernes. Protoplasma-.Monographie (Berlin, I949). 
M. WOL~tAN, Amer. J. Cliu. Path. :tl, 11o7 (1951). 

.z p. F. Mn.ovlDov (1933}, cited t)y MrLov~oov, l 'hysik uud 
Chemic des Zellkernes, Protoplasma-Mouographie (Berlin, 1949). - 
J. O. W. BL~NO and C. F. ROBINOW, .l. Path. Bact. 48, 381 (1939). 

3 H. V. CROUSE, i.. I.. CORIELL, H. I:fI,ANK, and T. F. McNAIR 
SCOTt, J. hnnmnol. 6,, 119 (1950). - M. WOLM~-U and A. BEIfAR, 
J. Inf. Dis. 9t, 63 (1952). 

4 p. Lf':PINE and V. SAUTTER, Ann. Inst. Past. Z3, 174 (1946). 
A. M. LUCAS and W. H. RISER, Amer. J. Path. 21, 435 (1941). 
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7 W. P. COVELL arid W. B. C. DANKS, Atner. J. Path. 8, 557 
(1932). - M. WOLMAN and A. BEnAR, J. Inf. Dis. 91, 69 (1952). 

s H. GROSSFELD, Anler. J, Ophthahn. 33, 1831 (1950). 
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V. BURMESTER, Virch. Arch. 317, 165 (19-19). 

It C. VAN ROOYVZN and A. J. RItoDI.:s, Virus Diseases o/ Man 
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1~ j .  O. W. BLAND and C. F. ROLUNOW, J. Path. Bact. 48, 381 
(1939). - H. V. CROVSE, L. L. CORIELL, H. BLANK, and T, F. McNAIR 
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J. Inf. Dis. 91, 63, 69; (1952). 

18 V. PAUL and V. SCHWEINt;UR(;, Virch. Arch. ~62, 164 (19~6). 
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xtt M. WOL~tAN and A. BEltAR, J. Inf. Ills. 91, 69 (1952). 
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herpes simplex, herpes zoster, and varicella. In: The Patkogenesis and 
Pathology o/ Viral Diseases, ed.: J.G. Kmn (Cohnnbia Univ. Press, 
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m a d e  byWoODRUFF and  GOODPASTURE t o n  t h e  i n f e c t i n g  
c a p a c i t y  o f  " y o u n g "  v e r s u s  " o l d "  i n c l u s i o n  b o d i e s ,  a s  
we l l  a s  w i t h  t h e  r e s u l t  o f  t i t r a t i o n  e x p e r i m e n t s %  a n d  o f  
c u r r e n t  o p i n i o n s  o n  v i r u s  s y n t h e s i s ,  a 

T h e  e v i d e n c e  t o  d a t e  is t h a t  i n c l u s i o n s  w h i c h  a r e  n o t  
c a u s e d  b y  v i r u s e s  n e v e r  c o n t a i n  D N P .  T h e  i n c l u s i o n s  
f o u n d  in g l i o m a t a  4 a r e  e o s i n o p h i l i c  a n d  h y a l i n e  a n d  
t h e r e f o r e  p r e s u m a b l y  F e u l g c n  n e g a t i v e .  T h e  s a m e  a p -  
p l i es  t o  i n c l u s i o n s  o b s e r v e d  a f t e r  e x t e n s i v e  b u r n s  o r  
a f t e r  X - r a y  t r e a t m e n t  ~, I n c l u s i o n s  d u e  t o  c h e m i c a l  
a g e n t s  s u c h  a s  b i s m u t h  a n d  l e a d  s a l t s ,  a l u m i n u m  h y d r o -  
x ide ,  f e r r i c  h y d r o x i d e  w e r e  a l l  r e p o r t e d  t o  be  F e u l g e n  
n e g a t i v e  6. 

I n  o r d e r  t o  e l i m i n a t e  t h e  p o s s i b i l i t y '  t h a t  s u c h  in -  
c l u s i o n s  m i g h t  a l so  c o n t a i n  D N P  a t  s o m e  s t a g e  of  t h e i r  
d e v e l o p m e n t ,  \VOLMAN 7 h a s  r e c e n t l y  s t u d i e d  t h e  s t a i n -  
i n g  c h a r a c t e r i s t i c s  o f  t h e s e  i n c l u s i o n s  a t  e a r l y  s t a g e s  o f  
t E e i r  f o r m a t i o n .  I t  h a s  b e e n  f o u n d  t h a t  t h e s e  i n c l u s i o n s  
n e v e r  c o n t a i n  DNI: ' .  

O n  t h e  b a s i s  o f  t h e  e v i d e n c e  p r e s e n t e d  a b o v e  i t  is 
c o n t e n d e d  t h a t  v i r a l  i n c l u s i o n  b o d i e s  c o n t a i n  a t  s o m e  
p e r i o d  of  t h e i r  d e v e l o p m e n t  D N P  a n d  t h a t  t h e  D N P  
p r e s e n t  in  t h e m  r e p r e s e n t s  t h e  v i r u s .  P e n d i n g  c o r r o b o r a -  
t i o n  f r o m  f u r t h e r  s t u d i e s  on  a n i m a l  v i r u s e s ,  i t  is s u g -  
g e s t e d  t h a t  t h e  p r e s e n c e  o f  F e u l g e n  p o s i t i v e  i n c l u s i o n  
b o d i e s  be  c o n s i d e r e d  a s  s t r o n g  p r i m a  f ac i e  e v i d e n c e  for  
t h e  v i r a l  n a t u r e  o f  t h e  p r o c e s s .  T h e  f i n d i n g  oI F e u l g e n  
n e g a t i v e  i n c l u s i o n  b o d i e s  s h o u l d  n o t  be  c o n s i d e r e d  as  
e x c l u d i n g  a v i r a l  e t i o l o g y  u n t i l  t h e  p r e s e n c e  o f  a F e u l g e n  
p o s i t i v e  s t a g e  in  s o m e  p h a s e  o f  t h e  d e v e l o p m e n t  h a s  b e e n  
e x c l u d e d .  

I t  is s u g g e s t e d  t h a t  t h e  t e r m  " i n c l u s i o n  b o d y "  s h o u l d  
be  r e s e r v e d  fo r  t h o s e  s t r u c t u r e s  w h i c h  a r e  e i t h e r  F e u l g e n  
p o s i t i v e ,  o r  w h i c h  e x i s t  w i t h  o t h e r  e l e m e n t s  w h i c h  a r e  
F e u l g e n  p o s i t i v e ,  o r  f o r  s u c h  i n c l u s i o n  b o d i e s  w h i c h  a r e  
k n o w n  t o  h a v e  b e e n  F e u l g e n  p o s i t i v e  a t  s o m e  s t a g e  o f  
t h e i r  d e v e l o p m e n t .  

T h e  t e r m  " i n c l u s i o n "  a s  d i s t i n c t  f r o m  " i n c l u s i o n  
b o d y "  s h o u l d  c o n t i n u e  t o  c o v e r  a l l  t h e  f o r m e d  a g g r e g a t e s  
o f  p a s s i v e  t e m p o r a r y  c o n s t i t u e n t s  o f  t h e  cel l .  T h e  f o r m e r  
t e r m  is a p p r o p r i a t e  for  t h e  i n t r a n u c l e a r  g l y c o g e n  d e p o s i t  
o f  t h e  d i a b e t i c  l i ve r  cel l ,  t h e  s i d e r o t i c  g r a n u l e  o f  t h e  
e r y t h r o c y t e  a n d  t h e  i n c l u s i o n s  f o u n d  in  t h e  k i d n e y  t u b u l e  
cel l  in  l e a d  p o i s o n i n g .  T h e  t e r m  " i n c l u s i o n "  is c o n s i d e r e d  
t o  be  m o r e  t i m e  h o n o r e d  a n d  less  m i s l e a d i n g  t h a n  t h e  
t e r m  " P s e u d o - i n c l u s i o n "  s u g g e s t e d  b y  LIPSCHUETZ in  
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Z u s a m m e n f a s s u n g  

A u f  G r u n d  d e r  v o r h a n d e n e n  I n f o r m a t i o n  w i r d  ge-  
s c h l o s s e n ,  d a s s  v i r a l e  E i n s c h l u s s k 6 r p e r  zu  e i n e r  g e w i s s e n  
Z e i t  i h r e r  E n t w i c k l u n g  D N P ,  a l so  e l e m e n t / i r e  V i r u s -  
t e i l e h e n  e n t h a l t e n .  I n  n i c h t v i r a l e n  E i n s c h l i i s s e n  w u r d e  
D N P  n i e m a l s  g e f u n d e n .  E s  w i r d  e in  SVeg fi ir  d i e  m o r -  
p h o l o g i s c h e  U n t e r s c h e i d u n g  z w i s c h e n  E i n s c h l u s s k 6 r -  
p e r n  (Vi rus )  u n d  E i n s c h l i i s s e n  a n d e r e r  N a t u r  v o r g e -  
s c h l a g e n .  

I s o l a t i o n  o f  A c t i n o p h a g e s  

T h e  e x i s t e n c e  o f  b a c t e r i o p h a g e s  a c t i n g  u p o n  a c t i n o -  
m y c e t e s  w a s  f i r s t  r e p o r t e d ,  i n  1936,  b y  \'VIEBOLS a n d  
WIERINGA 1. S i n c e  t h e n ,  n o  n e w  i n v e s t i g a t i o n s  o n  t h e  
s u b j e c t  we re  p u b l i s h e d  t o  o u r  k n o w l e d g e ,  b u t  fo r  t h e  
s i m u l t a n e o u s  i s o l a t i o n  o f  a v e r y  s p e c i f i c  a c t i n o p h a g e ,  
a c t i n g  o n l y  u p o n  c e r t a i n  s t r e p t o m y c i n - p r o d u c i n g  s t r a i n s  
of  Streptomyces  griseus,  b y  SAUDEK a n d  COLINGSWORTH 2 
a n d  b y  W'OODRUFF, ~NUNHEIMER, a n d  LEE a. T h i s  p a r t i  
e u l a r  p h a g e  w a s  f r e q u e n t l y  o b s e r v e d  l a t e r  o n  in  m a n y  
s t r e p t o m y c i n  p l a n t s ,  a n d  w a s  s t u d i e d  b y  REILLY, 
H A R R I S ,  a n d  V~rAKSMAN 4, b y  \ ¥ A L T O N  5 a n d ,  m o r e  
r e c e n t l y ,  b y  o n e  u f  u s  6. 

Fig. 1.-isolation of actinophages. Sixteen different strains of Str@to- 
myces were streaked on "manure-agar" .  About one half of them show 

typical plaques of baeteriophagy. 
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