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on ly  t he  mic robas ic  m a s t i g o p h o r e  of Porites compressa 
dissolved w i t h i n  3 rain,  whereas  those  of Cyphastrea 
requ i red  9-10 m i n  to dissolve.  The  o t h e r  coral  n e m a t o -  
cys ts  e x a m i n e d  r e m a i n e d  und i s so lved  a f t e r  10-30 min  
exposure  to  DTE.  In  all  cases, t he  sp i rocys t s  r e m a i n e d  
una f fec t ed  b y  t he  D T E ,  t h u s  p r o v i d i n g  ev idence  for the  
chemica l  d i f ferences  be t w een  sp i rocys ts  and  n e m a t o c y s t s  
proper*.  E lec t ron  m i c r o g r a p h s  b y  one  of us (R.N.M.) 
h a v e  revea led  t he  d i s t i nc t  u l t r a s t r u c t u r a l  dif ferences  
b e t w e e n  a n e m o n e  sp i rocys ts  and  nem a t ocys t s .  

The  unf i red  n e m a t o c y s t s  of t he  va r ious  coe len te ra tes  
tes ted ,  w i t h  one no t ab l e  except ion ,  r e m a i n e d  unaf fec ted  
b y  t he  D T E  in t he  p re sen t  s tudy .  T he  single excep t ion  
was t he  mic robas ic  a m a s t i g o p h o r e  of t he  s w i m m i n g  sea 
a n e m o n e  Boloceroides; b o t h  t he  d i scha rged  and  undis-  
cha rged  mic robas ic  am as t i gopho r e s  d issolved in 1-2 rain. 

The  fac t  t h a t  on ly  1 n e m a t o c y s t  type ,  the  mic robas ic  
a m a s t i g o p h o r e  of Boloceroides, dissolved in a n  undis-  
cha rged  s t a t e  deserves  f u r t h e r  s t u d y  in r ega rd  to t he  
osmot ic  t h e o r y  of n e m a t o c y s t  discharge.  All t he  o the r  
und i s cha rged  and  pa r t i a l l y  d i scha rged  n e m a t o c y s t s  ap-  
pea red  to be  t o t a l l y  una f fec t ed  by  t h e  DTE.  

T h a t  some of t he  n e m a t o c y s t s  e x a m i n e d  requi red  
9-10 min  to dissolve, or d id  no t  dissolve a t  all du r ing  
the  per iod  u n d e r  e x a m i n a t i o n ,  r em a i ns  enigmat ic .  This  
was  especial ly  t r ue  for t he  coral  nema tocys t s .  One 
obv ious  poss ib i l i ty  is t h a t  some coral  n e m a t o c y s t s  m a y  
differ  chemical ly .  However ,  i t  is also possible  t h a t  t he  
r e l a t ive ly  large a m o u n t s  of mucus  l i be r a t ed  b y  the  
corals  ( compared  to  t he  o the r  coe len te ra tes  examined)  

p ro t ec t ed  t he  n e m a t o c y s t s  f rom d isso lu t ion  b y  D T E  in 
sp i te  of s teps  t a k e n  to min imize  th i s  p r o b l e m  5. 

Zusammen/assung. W/th rend  sich die Mehrzah l  der  
e n t l a d e n e n  Nesse lkapse ln  m e h r e r e r  hawa i i s che r  Coelen- 
t e r a t e n  in D i t h i o e r y t h r i t o l  (DTE)  aufl6st ,  s ind die Spiro- 
zys ten  und  die me i s t en  u n e n t l a d e n e n  Nesse lkapse ln  in 
d iesem die D i s u l f i d b i n d u n g e n  r eduz i e r enden  Reagens  
unl6sl ich.  
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The Role of the Bacterial  Cell Wall in the D e v e l o p m e n t  of the Lethal Effect of Colicin E 1 

The  basic  b io syn t he t i c a l  processes of sens i t ive  bac te r i a l  
cells - and  consequen t l y  t h e i r  g rowth  a n d  d iv is ion  - are 
b locked  b y  colicins i m m e d i a t e l y  a f t e r  t he  con t ac t  1,2. I n  
spi te  of t ha t ,  t h i s  b lockade  is t e m p o r a r i l y  revers ib le ;  in  a 
p a r t  of t he  cells, i t  is possible  to  abo l i sh  t he  i n h i b i t i v e  
ac t ion  of colicins for a l imi ted  t ime  i n t e r v a l  by  t r y p s i n  3 
or a specific an t i -co l ic in  se rum 4. T he  first, revers ib le  
phase  of t he  effect  of colicins can  t h u s  be  r ega rded  as 
t he  bac t e r i o s t a t i c  one;  th i s  g radua l ly  passes  on  to t he  
i r revers ib le  phase  r ep re sen t ing  the  bac te r i c ida l  effect. 

Some prev ious  results ,  w i t h  colicins E 2  and  G, sug- 
ges ted  t h a t  t h e i r  recep tors  could no t  be  s i t ua t ed  in t he  
cell wal l  of a sens i t ive  b a c t e r i u m  (as h a d  been  supposed) ,  
b u t  in  i ts  cy top l a smic  m e m b r a n e  s . I n  t he  p re sen t  p a p e r  
we t h u s  t r i ed  to f ind  ou t  t h e  role of t he  bac te r i a l  cell 
wal l  in  t he  d e v e l o p m e n t  of the  effect  of colicin E 1  
(produced  b y  the  s t r a in  Shigella dispar P 14) ; we fol lowed 
t he  chronologica l  d e p e n d e n c e  of t he  onse t  of the  bac te r i -  
c idal  effect  on  t he  degree of s t r u c t u r a l  d a m a g e  of t h e  
cell wal ls  of sens i t ive  bac ter ia .  

Fi rs t ly ,  we c o m p a r e d  t h e  ou t se t  of t he  bac te r i c ida l  
effect  of colicin E 1 on  i n t a c t  bac te r i a l  cells and  sphero-  
plasts .  Sens i t ive  rods  of t he  s t r a i n  Esckerichia coli B 1 
f rom the  s t a t i o n a r y  phase  of g rowth  or glycine sphero-  
p la s t s  6 of t he  same  s t ra in ,  were i n c u b a t e d  in b r o t h  a t  
37 ~ w i t h  an  excess of col icin E 1. Af te r  1, 21/2 or 5 min ,  
t r y p s i n  (0 .25mg/ml )  was  added,  r e a c t i v a t i n g  those  
e lements ,  t he  i nh ib i t i on  of which  h a d  no t  ye t  r eached  
t he  i r revers ib le  phase.  (Nei ther  t he  cells no r  t he  sphero-  
p las t s  t hemse lves  were inf luenced  b y  t ryps in . )  A d rop  of 
each  suspens ion  was t r a n s f e r r e d  to t he  surface  of a l i t t l e  

aga r  b lock  m o u n t e d  on  a slide, covered  w i th  a covers l ip  
and  f r amed  w i t h  pa ra f f in ;  th i s  p r e p a r a t i o n  was t h e n  
p h o t o g r a p h e d  in a p h a s e - c o n t r a s t  microscope  in 30 min  
in t e rva l s  for 5 6 h. F r o m  the  p h o t o g r a p h s  the  pe rcen tages  
of d iv id ing  rods  or of d iv id ing  and  r e g e n e r a t i n g  sphero-  
plasts ,  t h a t  is of e l emen t s  e x h i b i t i n g  t h e i r  v iab i l i ty ,  were 
ca lcula ted .  

I n  con t ro l  p r e p a r a t i o n s  w i t h o u t  colicin, nea r ly  100% 
of rods  and  over  63% of sphe rop la s t s  divide,  whi le  on ly  
some 10 4% of rods and  sti l l  less sphe rop la s t s  su rv ive  
the  ac t ion  of colicin E 1  (wi thou t  succeeding t r y p s i n  
add i t ion) .  The  effect  of t r y p s i n  r e a c t i v a t i o n  is c lear ly  
vis ible  f rom Tab le  I :  a f te r  all 3 exposures  to  colicin used, 
i t  is possible  to  r e a c t i v a t e  t h e  rods  in a r e m a r k a b l y  
h ighe r  p r o p o r t i o n  t h a n  is t he  case w i t h  spherop las t s .  So 
t he  bac te r i c ida l  s tep  of colicin E 1 effect  s t a r t s  more  read i ly  
in  a n  abso lu te  m a j o r i t y  of spherop las t s ,  l ack ing  t he  r igid 
m u r e i n  cell wal l  layer,  t h a n  in i n t a c t  rods  of t he  same  
s t r a i n ;  th i s  l ayer  ev iden t ly  de lays  t he  onse t  of i ts  i r rever-  
sible, bac t e r i c ida l  effect. 
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Secondly,  we compared  the  possibi l i ty  of r eac t iva t ion  
of i n t ac t  rods  of t he  s t ra in  Proteus mirabilis D 52 wi th  
t h a t  of the  cells of a s table  L- fo rm of t he  same strainT; 
th is  L- fo rm is, in fact,  of a p ro top la s t  type .  R o d s  or 
s table  L- form cells f rom the  s t a t i ona ry  phase  of g rowth  
were incuba ted  1 rain a t  37 ~ in b r o t h  wi th  an excess 
of colicin E l ,  before  t ryps in  (0.25 mg/ml)  was added ;  
here t h e  v iabi l i ty  of e lements  in ques t ion  was checked 
according to  the i r  abi l i ty  to  fo rm macroscopic  colonies 
on agar  plates.  Fo r  cu l t iva t ion  of L-colonies, 10% (v/v) 
of beef  se rum and  300 uni ts  penici l l in /ml  were added  
to m e a t - p e p t o n e  agar. 

The  resul ts  are summar ized  in Table  I I .  Af te r  1 min  
exposure  to  colicin E l ,  49% of rods and  abou t  39% of 

Table I. Reactivation of rods and glycine spheroplasts of E. coli 
B 1, incubated with colicin E 1, by trypsin (phase-microscopic obser- 
vations) 

Time of incubation with colicin E 1 
(min) 

0 1 2.5 5 
(controls) 

Rods 
No. of elements observed 170 337 432 
No. of viable elements 168 319 374 
% of viable elements 98.8 94.7 86.6 
Spheroplasts 
No. of elements observed 327 359 262 
No. of viable elements 207 27 7 
% of viable elements 63.3 7.6 2.7 

348 
259 

74.4 

L- form cells are capable  o f  forming  colonies (which cor- 
r esponds  to  t h e  q u a n t i t a t i v e  ra t io  of t he  adsorp t ion  
capac i ty  of b o t h  k inds  of e lements  for colicin E 18). Af ter  
a pro longed exposure ,  t he  p ropor t ion  of colony formers  
is no more  d iminished.  Fol lowing the  add i t ion  of t ryps in ,  
all rod cells inh ib i t ed  by  colicin, b u t  no L- fo rm cells are 
reac t iva ted .  So colicin E 1 af ter  1 rain exposure  exer t s  
only a bac te r ios ta t i c  effect  on rods, while  t h a t  on s table  
L- form cells reaches  the  bacter ic idal  phase .  W i t h  regard  
to  t he  fact  t h a t  t he  s table  L-form used la~ks any,  even  
chemical ly  p rovab le  r e m n a n t s  of t he  cell wall s , th is  
resul t  shows again t h a t  t h e  cell wall  cons iderably  reduces  
the  bacter ic idal  effect  of colicin E 1. 

I t  is thus  possible  to  conclude t h a t  the  bacter ic idal  
effect  of colicin E 1 on a sensi t ive s t ra in  proceeds  the  
more  readi ly ,  t he  more  the  wall of its cells is decomposed.  
In  cells lacking the i r  walls completely ,  t he  bacter ic idal  

e f f e c t  is ins tan taneous .  Thus  the  no rma l  cell wall  of 
rods  does no t  med ia t e  the  bacter ic idal  ac t ion of this  
colicin, but ,  on the  cont rary ,  it  reduces  it. This  conclusion 
is in accordance  wi th  previous  experience,  concerning 
the  ac t ion  of colicin Q on E. coli spherop las t s  l~  a n d  
of colicin E 2 and  G on s table  L- form cells of P.  mirabilis 5. 

However ,  th is  conclusion m a y  no t  hold  for the  act ion 
of all co]icins in general.  So it is p robab le  t h a t  a fu r the r  
inves t iga t ion  of t h e  effect  of individual  colicins on s table  
L-forms - and especial ly compara t ive  expe r imen t s  w i th  
pro toplas t - l ike  s tab le  L-forms of P.  mirabilis and E.  coli - 
m a y  produce  in te res t ing  results  on the  p rob lem of the  
mechan i sm of t he  act ion of colicins in general.  

420 Zusammen[assung. Es konn te  wahrsche in l ich  g emach t  
2 werden,  dass ZellwAnde yon  ]3akterien die Wi rkung  be- 
0.5 s t i m m t e r  Colicine h emmen .  

Table II. Survival and reactivation of rods and stable L-form cells 
of P. mirabilis D 52, incubated with colicin El ,  by trypsin (No. of 
colony formers) 

Sample Rods Stable L-form 
cells 

No./ml % No./ml % 

Originalsuspension 8.00 • l0 s 100.0 8.00 • 10 s 100.0 
Original suspension + eolicin 3.92 x 108 49 .0  3.13 • 108 39.1 
E1 (1 min) 
Original suspension + eolicin 8.03 • 108 100.4 3.12 • 108 39.0 
E1 (1 min) + trypsin 

V. OBDRZ2kLEK I~, J. ~MARDA, 
O. CECn and  J. ADLER 

Department o/Biology,  Medical Faculty, 
J .  E .  Purkyn i  University, Brno (Czechoslovakia), 
7 October 1968. 

7 U. TAUBENECK, Z. allg. Mikrobiol. 2, 132 (1962). 
8 V. OBDR~kLEK, J. ~MARDA, J. ADLER and O. ~ECn, ZentbL 

Bakt. Parasitkde, Abt. 1, in press (1968). 
9 H. H. MARTIN, J. gen. Mierobiol. 36, 441 (1964). 

10 j .  ~MARDA and M. VRBA, Folia microbiol., Praha 7, 104 (1962). 
11 j .  ~MARDA, Zentbl. Bakt. Parasitkde, Abt. 1, 196, 240 (1965). 
12 Present address: Institute of Microbiology, Czechoslovak Academy 

of Sciences, Praha, Czechoslovakia. 

P R O  E X P E R I M E N T I S  

The H u m a n  Chorionic  G o n a d o t r o p h i n  B i o - A s s a y  by S e m i n a l  Vesic les  in Mice 

The q u a n t i t a t i v e  de t e rmina t i on  of chorionic gonado-  immunologica l  m e t h o d s  could be employed  only  for 
t r oph in  (HCG) is of impor t ance  in diagnosis  and  prognosis  qua l i t a t ive  t e s t s  b u t  no t  for q u a n t i t a t i v e  de te rmina-  
of p regnancy ,  as also for t he  diagnosis  of t umou r s  ex- t i o n s l -K  
cret ing chorionic gonadot roph in .  F r o m  1934, when  the  w e  wish to  describe the  bi6Iogical assay m e t h o d  for 
f i rs t  m e t h o d  was c i ted for t he  q u a n t i t a t i v e  de te rmina t ion ,  the  q u a n t i t a t i v e  de t e rmina t i on  of chorionic gonado-  
a n u m b e r  of biological and  recent ly  immunologica l  t r o p h i n  in urine based  on the  response in weigh t  of seminal  
m e t h o d s  were presented .  Since the  values  ob ta ined  by  vesicles in i m m a t u r e  male  mice. The specif ic i ty  and  
immunologica l  assays in second and  th i rd  t r imes t e r  of sens i t iv i ty  of t he  m e t h o d  allow the  di rect  in ject ion 
p r egnancy  are h igher  t h a n  those  ob ta ined  b y  immu n o -  of ur ine w i t h o u t  any  ex t rac t ion  of chorionic gonado-  
assays  (for lack of specificity),  i t  was considered t h a t  t rophin .  


