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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 .  
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Method. Male albino mice 21 days  old, weighing s t r ic t ly  
9-10 g, were in jec ted  wi th  na t ive  urine of to ta l  dosage 
levels 3, 1, 1/3, 1/9, 1/27 and  1/81 ml  of 24-h urine. 
Doses f rom 1/3 to  1/81 were comple ted  to 1 ml w i th  
bora te  buffer  p H  9. The inject ions  were made  s.c. once 
dai ly for t he  3 successive mornings .  The to ta l  dose of 
3 ml was in jec ted  as 3 • 1 ml  while t he  o the r  doses were 
in por t ions  of 0.4, 0.3 and 0.3 ml. On the  four th  morning,  
c. 72 h af ter  the  first  injection,  the  animals  were killed 
wi th  chloroform, the  seminal  vesicles carefully dissected 
out  and freshly weighed on the  tors ion balance  0-10 rag, 
5 animals  were used at  each dose level. The doses were 
increased in geometr ic  progression by  the  cons t an t  fac tor  
of 3. The calculat ions of t he  results  and the  tes ts  of 
va l id i ty  were pe r fo rmed  by  the  procedure  of BORTH et 
al. 4 using 1 : 2, 2: 2, 2 : 3 or 3 : 3 types  of calculations.  As 
reference subs tance  was used the  Second In t e rna t i ona l  
S t anda rd  for H u m a n  Chorionic Gonado t roph in  (second 
IS-HCG) es tab l i shed  1963. 

Rel iabi l i ty  of the  me thod .  The specif ici ty of the  
me thod  was proved  by  the  paral le l ism of t he  log-dose 
response curves of the  second I S-HCG and  m a n y  response  
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Fig. 1. The log-dose response curve of the second IS-HCG (heavy 
line) and response curves of the pregnancy nrines. 

curves of p regnancy  urines (Figure 1), and  by  non-  
de tec t ion  of chorionic gonado t roph in  in normal  urines.  
In  order  to  know w h e t h e r  larger a m o u n t s  of p i tu i t a ry  
gonadot rophins ,  possibly p resen t  in n o n p r e g n a n c y  urines, 
have  an influence on the  results,  t he  a m o u n t s  of 2.5, 
9.4, 11.0, 12.0 and 25.3 rag/24 h of the  second I R P - H M G  
( F S H : L H  = 1:1) were added  to  the  ur ines  of h ea l t hy  
individuals .  Af ter  in ject ion in mice, t he  increase of 
seminal  vesicles was absent .  In  the  th i rd  t r imes t e r  of 
pregnancy ,  the  concen t ra t ion  of the  chorionic gonado-  
t roph in  in urine becomes lower bu t  t he  concen t ra t ion  
of biological act ive s teroids increases. I t  had  to coun te rac t  
the  inf luence of the  a m o u n t s  of these  s teroids  p resen t  
on increase of seminal  vesicles. For  th is  reason the  mice 
were in jec ted  wi th  act ive s teroids on r ep roduc t ive  
organs  in quant i t i es  max imal ly  p resen t  in 24-h p r egnancy  
urines (andros terone  6 mg, t es tos te rone  80 txg, andros te -  
nedione  40 lxg, dehydroep iandros t e rone  3 mg, oes t rone  
8 mg, oestradiol-17fl  4 rag, oestriol  100 rag). No t  in one 
case was the  increase of seminal  vesicles found.  In  order  
to t e s t  the  accuracy,  the  a m o u n t s  375, 500, 800, 5000, 
15,000 and 45,000 IU/24 h of the  second IS -H CG  were 
added  in normal  urines. E a c h  concen t ra t ion  had  3 
recovery  exper iments .  The t rue  values  (the added  
amounts )  were always wi th in  the  fiducial l imi ts  P = 0.05. 
For  the  a sce r t a inmen t  of the  precision the  chorionic 
gonado t roph in  was assayed in 4 urines 17-28 weeks of 
p regnancy  in original sample  and in di lu t ions  w i th  bora te  
buffer  1 : 1 and 1 : 2. The individual  results  var ied be tween  
78 and  126% of the  mean  results.  The sens i t iv i ty  was 
e x a m i n a t e d  by  add ing  250, 375, 500 and  800 I U / 2 4 h  
of second I S-HCG in normal  urines. At  t he  concen t ra t ion  
of 250 IU/24 h, no t  one t rue  value was wi th in  fiducial  
l imits,  while in o ther  amo u n t s  examined,  t h e y  were. I t  
can be considered t h a t  375 I U / 2 4 h  is the  value of 
sensi t iv i ty .  

In  the  Figure 2 the  results  are shown and  fiducial  
l imi ts  P -  0.05 in 54 normal  p regnancy  urines.  The 
values agree well wi th  those  repor ted  by  o ther  biological 
methods .  The index of precision of the  de t e rmina t ions  
L was 5.30-14.15 (L -- 7.31 • 0.24 S.E.) and  the  fiducial  
l imi ts  in order  of 61-151% of the  results  5. 

Zusammen/assung. Biologische Methode  zur Bes t im-  
m u n g  yon  Chor iogonadot rophin  (HCG) im H a m ,  welche 
auf Gewich t szunahme  yon Samenblasen  juveni ler  M/ruse 
basier t .  
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Fig. 2. The results and fiducial limits P - 0.05 of the HCG assays 
in 54 normal pregnancy urines. 
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