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eve ry  day  of incubat ion.  The  pro te in  con t en t  of the  
p repara t ions  was also de te rmined  9. 

I n  control  l iver  t h e  hydroxy lase  a c t i v i t y  was negligible 
t h ro u g hou t  the  expe r imen ta l  per iod ; all t he  ave rage  va lues  
of the  specific a c t i v i t y  (m/tmoles of tyros ine  fo rmedfh /mg  
protein)  a t  each incuba t ion  day  were be tween  8 and 20, 
w i t h o u t  no tab le  change  i m m e d i a t e l y  af ter  ha tching .  
Similarly,  the  dehydrogenase  level  in the  p re -ha tch ing  
per iod was v e r y  low, averages  of t he  specific a c t i v i t y  
(m/~moles of N A D H  f o r m e d / m i n / m g  protein)  be ing  be- 
tween  25 and 41. This  enzyme,  however ,  increased im-  
m e d i a t e l y  a f te r  ha t ch ing  to 161, 4 t imes  t h a t  of t he  
previous  day  level.  I n  the  case of each enzyme,  ne i ther  
dose group of the  i r rad ia ted  l iver  showed any  meaningful ,  
s ta t i s t ica l ly  s ignif icant  change in a c t i v i t y  f rom t h a t  of 
t he  control .  The  resu l t  was also inconclus ive  in t he  case 
of hydroxy lase  w i t h  a single in jec t ion  of 2 .5 / , g  cor t isone 
in saline in to  t he  air  chambe r  of t he  eggs i m m e d i a t e l y  
a f te r  or  before the  i r radiat ion,  a t  several  s tages of incuba-  
t ion.  A dose of 400 r was no t  successful in ent ic ing a change 
in the  dehydrogenase  ac t iv i ty .  

The  deve lopmen ta l  pa t t e rn  of the  hydroxylase  in the  
chick e m b r y o  seems to be s imilar  to  t h a t  of mammals ,  
inc luding  the  h u m a n  1,2, a l though  a more  pos i t ive  v iew 
has  been  expressed 1°. The  sudden  increase of t he  dehy-  
drogenase conf i rms previous  work  ¢ and is comparab le  to  
t h a t  of o ther  m a m m a l i a n  enzymes  11,12. The  low convers ion 
ra te  of pheny la lan ine  to tyros ine  in the  new-born  ra t  was 
a t t r i b u t ed  to  the  low con ten t  of t he  co-factors  ~3, and 
in jec t ion  of m o l y b d e n u m  enhanced  the  dehydrogenase  
ac t i v i t y  in the  chick embryo*.  A l t h o u g h  b o t h  enzymes  
are  co-enzyme-dependent ,  the  pyr id ine  nucleot ides  were 
no t  an  effect ive  s t imula to r  ~. Despi te  m u c h  emphasis  on 
the  endocrine funct ions  in the  adult ,  several  lines of 
expe r imen ta l  ev idence  indicate  t h a t  factors  such as the  
ini t ial  level  and the  ra te  of fo rma t ion  of the  enzyme  could 
p l ay  a more  s ignif icant  role in embryon ic  enzyme  induc-  
t i on :  (1) con t r a ry  to  the  condi t ion  in the  adul t ,  snbs t ra te  

in jec t ion  did not  ac t iva te  the  fetal  l iver  enzyme  n,  and 
this appears  to  be t rue  in the  chick embryo4;  (2) the  
sudden  increase of enzyme  in t he  ch ick  e m b r y o  4 or  in 
m a m m a l i a n  l iver  1~ was comple te ly  blocked by  inh ib i t ing  
prote in  synthesis ;  (3) m a n y  enzymes  are inf luenced by  
age, sex, and nut r i t ion ,  in addi t ion  to hormonesZ,XZ,X% 
Therefore ,  the  lack of enzyme  ac t iva t ion  in this  experi-  
m e n t  could be a t t r i bu t ed  to these  general  condit ions.  

Rdsumd. Bien que  l ' ac t iv i t6  de l ' hydroxy lase  phenyl -  
a lanine  e t  de  la  d6hydrog6nase h y p o x a n t h i n e  dans  l ' em-  
b ryon  de pou le t  ne soit  pas  6vidente,  la d6hydrog4nase 
h y p o x a n t h i n e  augmen te  d ' une  fa~on rapide  j u s t e m e n t  
apr6s l '6closion. L ' i nduc t ion  des enzymes  par  l ' i r rad ia t ion  
par  les Rayons  X n ' es t  pas ef fec t ive  non plus. 
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Onset of Post -Irradiat ion Depress ion of Chlortetracycl ine-Induced Resistance of Faecal Coliforms 
in Young Conventional Pigs  

The  col i form c o m p o n e n t  of faecal microf lora  of con- 
ven t iona l  piglets,  which were ma in ta ined  for 1-2 weeks 
af ter  wean ing  on a d ie t  supp lemented  wi th  ch lor te t ra -  
cycl ine (CTC) (daily dose -~ 10 mg /kg  body  weight)  in- 
cludes a h igh  percen tage  - p rac t i ca l ly  100% - of s t ra ins  
res i s tan t  to  te t racycl ines .  W e  demons t r a t ed  a considerable  
t e m p o r a r y  depression of this  resis tance af ter  t o t a l - b o d y  
suble tha l  and half - le thal  doses of X- i r radia t ion ,  when  the  
piglets  - a f ter  being ' p repared '  by  low CTC doses for a 
shor t  per iod - were  fed a die t  w i t h o u t  a supp l emen ta ry  
dose of CTC dur ing  the  whole expe r imen t  1. 

The  mechan i sm of t h e  effect  of these  doses of ionizing 
rad ia t ion  (550 and  600 r), which  are  insuff icient  for a n y  
di rec t  inf luence on bac te r ia  *, is not  known.  W e  assume 
t h a t  the  macroorgan i sm damaged  by  the  rad ia t ion  or, 
more  accurate ly ,  i ts  in tes t ina l  t r a c t  which has a re la t ive ly  
high degree of rad iosens i t iv i ty  and  which represents  t he  
life e n v i r o n m e n t  for in tes t ina l  microorganisms,  is a 
m e d i a t o r  of th is  effect.  There  is p r e sumab ly  some ' t r ig-  
ger ing '  func t ion  of a re la t ive ly  low dose of rad ia t ion  for 
some mechan i sms  of infect ious genetics which  migh t  be  
invo lved  in inducing this  phenomenon .  

I n  order  to conf i rm our  hypothesis ,  an  a t t e m p t  was 
m a d e  to revea l  the  onset  m o m e n t  of the  resis tance de- 
pression. Thus,  i t  would  be  possible to es t imate  t he  n u m -  
ber  of genera t ions  be tween  the  ' h i t '  of i r rad ia t ion  and  the  
consequences  on the  charac ter i s t ic  of the  bac te r ia  - the i r  
resis tance to  te t racycl ines .  

We  used 3 conven t iona l  hea l t hy  piglets  (age 7 weeks;  
weight  9.5, 9.9 and 11.0 kg respect ively) ,  which were  
i r rad ia ted  by  the  dose of 600 r, -- LDs0/30. (For the  con- 
di t ions of care, feeding and i r radia t ion  see t he  prev ious  
cont r ibut ion) .  The  piglets, which  had been p u t  on a die t  
w i t h o u t  CTC i m m e d i a t e l y  af ter  t h e y  h a d  been de l ivered  
to the  ins t i tu te ,  were  sampled  8 t imes  and the i r  faecal  
col i forms tes ted  on the  res is tance dur ing  the  pre- i r radia-  
t ion  per iod of 18 days.  Af te r  i r rad ia t ion  the  samples  of 
faeces were taken 10 t imes  a t  3 h in terva ls  (from 3-30 h) 

i I. KUNST~I'~, I. MIKULA, A. SOKOL and V. STAVAREK, Strahlen- 
therapie, in press. 
I. PE~EVSKV and B. MXL~TX~, Nature 210, 325 (1966). 
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Fig. 1. The level of chlortetraeycline-indueed resistance to tetra- 
eyetines of faecal coliforms of conventional piglets before and after 
600 r (~ LD60/a 0) of total-body X-irradiation in days. 
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Fig. 2. The level of chlortetracycline-induced resistance to tetra- 
cyclines of faecal coliforms of 3 conventional piglets after 600 r 
total-body X-irradiation in hours. 

and afterwards 48 and 72 h, and 8, 10, 14 and 17 days 
after exposure (Figures 1 and 2). 

During the whole period before irradiation until  12 h 
after irradiation the resistance was practically equal to 
100%. The first signs of post-irradiation resistance de- 
pression were detected in 2 piglets 15 h and in the third 
piglet 21 h after exposure. The mean values of resistance 
in days and hours are given in the Figures. 

After irradiation, a latent  period of 12-15 h ensues, 
after which the resistance decreases, reaching the lowest 
level about  48 h after exposure. (In our previous experi- 
ments 1 the 48-h-interval was omitted, and the minimum 
seemed to be in the 24th h following irradiation.) After 
an interval of 72 h the first signs of gradual rise again can 
be detected. The resistance reaches its normal on about  
the 17th day (according to previous experiments, on the 
20th day). 

I t  can be concluded that  the onset of the post-irradia- 
tion depression of CTC-induced resistance of coliform 
faecal organisms begins about 15 h after exposure, the 
resistance reaches the minimal level 24-48 h afterwards 
and returns to the original level about 17-20 days post- 
irradiation. 

If we take into account tha t  one generation of coliform 
microbes takes 18-30 rain, the number of 30-50 genera- 
tions alternates in the host from the 'hi t '  of irradiation to 
the moment  when its first effects on intestinal bacteria 

appear. However, this 'h i t '  is long enough, taking 50 min 
for each animal. I t  signifies tha t  the supposed genetic 
information, resulting in the 'mass'  effect of resistance 
depression, should be conserved in and t ransmit ted by 
30-50 generations. The other 66-110 generations succeed 
till the phenomenon of resistance depression reaches its 
maximum, i.e. manifests itself in 60% of individuals of 
the coliform population (see the fall of resistance from 
100 to 40%). 

Nevertheless, i t  must  be mentioned tha t  the method 
used, revealing the properties of coliform component  in 
total  (about 2.5 × 107 individuals/g of rectal content), 
does not  allow the study of the latent  phase of these  
changes, nor does it evaluate the degree of resistance 
quanti tat ively.  

Rdsumd. Chez des porcelets to ta lement  irradi6s par une 
dose de ---~ LD60/s 0 de rayons X, la r4sistance de la micro- 
flore choliforme f4cale provoqu4e par de faibles doses de 
chlort6tracycline commence ~ c4der 15 h apr~s l 'exposi- 
tion. 
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D i s s o c i a t i o n  of U r e a s e  in Ace ta te  Buffer  of  pH 3.5 

A molecular weight of 483,000 was calculated for urease 
in phosphate buffer of pH 7 from its sedimentation and 
diffusion coefficients (s o 18.6 S; D 3.46 × 10-7; V 0.730),; 
recently, this value has been at least approximately con- 
firmed by equilibrium ultracentrifugation measurements, 
despite problems caused by polydispersivity *. This com- 
munication reports that  on t rea tment  with 0.1M acetate 
of p H  3.5 urease dissociates within 1 h or less to a weight 
of 240,000 and tha t  this dissociated product is enzymatic- 
ally active; its act ivi ty in pH  3.5-acetate is 40% as great 
as tha t  in 0.34M phosphate of pH 73. The acetate medium 
causes irreversible denaturation, but  at  a rate much 
slower than that  of dissociation. A preliminary report of 
this work has been presented 4. 

Urease was isolated as described by MAralVA and GORIN 5 
(no mercaptoethanol employed) and recrystallized 3 

w i t h  R e t e n t i o n  of the  E n z y m a t i c  Ac t iv i ty  

times. The preparations had specific activities of 1600 to 
1850 U~aS/mg (equivalent to 145-171 SUMr+Er~ units) s,*. 
Figures 1 (a) and 1 (b) contrast  the sedimentation velocity 
of urease tha t  was dissolved, respectively, in 0.02M 
phosphate of pH 7 and in 0 .1M acetate of pH  3.5 (note 
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