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The results of the lymphocyte a-D-glucosidase deter- 
minations are shown in the Table. Extracts  from both 
normal and leukemic lymphocytes were able to liberate 
6-bromo-2-naphthol, indicating the presence of a-D-gluco- 
sidase in these ceils. As observed with the salivary enzyme, 
the hydrolytic potencies of leukemic lymphocyte extracts 
showed considerable variability, unrelated to disease 
duration, t reatment  administered, or amount  of glycogen 
detected with the PAS reagent. Normal lymphocyte ex- 
tracts demonstrated similar differences but  their mean 
value was higher than tha t  quanti tated for leukemic 
enzyme activity. 

Discussion. The overlapping of individual glucosidase 
act ivi ty  values obtained with normal and leukemic 
lymphocyte extracts questions the significance of the 
mean differences detected by these assays. I t  appears tha t  
leukemic lymphocytes contain appreciable amounts  of 
~-D-glucosidase making it unlikely tha t  a deficiency of 
this enzyme is responsible for the excess histochemically 
demonstrable glycogen seen in these cells. 

The consistent failure, up to the moment,  to show tha t  
lymphocyte glycogen storage is related to abnormalities 
per se of 3 different enzymes involved in the synthesis or 
catabolism of glycogen suggests an al ternat ive metabolic 
defect. I t  is conceivable, for example, tha t  a block in 
either the EMBDEN-MEYERHOF or hexose monophosphate 
(HMP) shunt pathways might  lead to an accumulation 
of glycolytic intermediates which could ul t imately enter 
the glycogen synthesis cycle and become manifest as 
increased PAS-posit ive intracytoplasmic material. Experi- 
ments in this laboratory, measuring quant i ta t ive  evotu- 
t-ion of CuOz from glucose-l-C ~4 as an endpoint, imply that  
leukemic lymphocytes metabolize proportionately less 

carbohydrate via the HMP pathway ~* than do their  
normal counterparts. These preliminary studies, which 
support, but  do not prove, the stated hypothesis, are 
being extended to more precisely localize this metabolic 
abnormali ty x~,t4. 

Zusammen/assung. Der einfache Nachweis von m-D- 
Glukosidase in leukiimischen Lymphozyten  gelang spek- 
trophotometrisch. Dies liisst darauf schliessen, dass ein 
Enzymmangel  nicht Ursache fiir die Glykogenspeicherung 
dieser Zellen sein kann. Es scheint sich um eine Ansamm- 
lung yon glykolytischen Zwischenprodukten und nicht  
um einen Defekt der Glykogenolyse zu handeln. 
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T h e  Act iv i t i e s  of  P h e n y l a l a n t n e  H y d r o x y l a s e  and 
and  an A t t e m p t  to  I n d u c e  t h e s e  E n z y m e s  

Genic defect of metabolic enzymes in man results in 
congenital metabolic disturbances. Phenylalanine hy- 
droxylase and hypoxanthine dehydrogenase are 2 such 
enzymes, the lack of which causes phenylpyruvie oligo- 
phrenia and xanthinuria,  respectively. The fetal mam- 
malian liver contains very little of the former enzyme, 
which starts to develop several days after birth a,~. The 
lat ter  enzyme, which is present in embryonic chick liver, 
is also negligible, although it  increases abruptly im- 
mediately after hatching z,4. The act ivi ty of hydroxylase 
in young rats s and of dehydrogenase in rat  and chick 
embryos 4,s varies with the administration of substrate 
or non-substrate substances. Among many inducers of 
enzymes in rat  liver v, X-irradiation has been reported as 
an effective stimulator of t ryptophan pyrrolase in which 
the hypophysis-adrenal function appears to be a control- 
ling factor s . In  view of this, observations have been made 
on the developmental  patterns of these enzymes in chick 
embryos and on the inducibility of these by X-irradiation. 

Developmental ly staged chicks of ages between 14 days 
of incubation and 12 h after hatching were used. For  the 
2 dose groups of irradiated embryos, a single dose of 
either 600 or 800 r was administered into the embryo side 
of the eggs by an X-ray apparatus (250 kv, 30 mA, 
H V L  1.4 mm Cu, 295 r/min, distance 60 cm), and they 
were immediately returned into the incubator. These and 

H y p o x a n t h l n e  D e h y d r o g e n a s e  in Ch ick  E m b r y o s  

sham-irradiated control embryos were sacrificed simul- 
taneously after 2 h of treatment.  The procedures for 
preparation and incubation for measuring the activities 
of hydroxylase and dehydrogenase, from the supernatant  
after 16,000 and 34,000 g centrifugation, respectively, of 
the pooled liver homogenate, were the modified methods2, 3 
of corresponding original workers. Crude preparations 
were used to secure all the enzyme content  of the cells 
which might be present in multiple forms. At  least 5 
determinations were made from each batch of eggs at  
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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) 
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