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The  exper imenta l  resul ts  ob ta ined  in th is  inves t iga t ion  
are in good agreement  wi th  the  above proposed  mechan i sm 
of action. Conclusive evidence will be p rov ided  by  
fu r ther  exper iments ,  in which  the  ra te  of syn thes i s  of 
cy tochrome P-450 in lead-poisoned ra ts  will be measured  
direct ly  by  incorpora t ion  of labelled precursors.  

Conclusions. Inh ib i t ion  of heine synthes is  in acute  lead 
poisoning is associated wi th  i m p a i r m e n t  of the  mixed  
funct ion  oxidase  system.  Since the  ac t iv i ty  of th is  enzyme 
sys tem is an index  of hepa t ic  de tox i fy ing  capac i ty  for a 
large n u m b e r  of xenobiot ics  (drugs, pest icides,  food 
addi t ives ,  etc.), enhanced  sens i t iv i ty  to  such foreign 
chemicals  s h o u l d  be expec ted  to  occur in lead-poisoned 
organisms.  S imul taneous  exposure  to modera te ly  toxic  

organic compounds ,  e i ther  acc identa l ly  or for t he rapeu t i c  
purpose,  m a y  resul t  in unpred ic tab le  adverse  effects.  

Zusammen/assung.  Eine  Verminde rung  der Konzen-  
t r a t ion  yon  Cy tochrom P-450 sowie der Akt iv i t~ t  von 
a r zne imi t t e l abbauenden  E n z y m e n  t r i t t  in der  R a t t e n -  
leber nach  Ble ivergi f tung auf. In t ens i t~ t  und  Dauer  s ind 
dosisabh~Lngig (10-100 vmol  Pb(NO3) ~ pro kg K6rper-  
gewicht) .  

P. SCOPPA, M. ROUMENC-OIJS and  W. PENNING 

Biology Group, Euratom Joint  Research Center, 
1-27020 Ispra (Italy), 30 January  7973. 

a- l ,4-Glucosidase  Activity in Leucocytes and Lymphocytes of 2 Adult Patients 
with Glycogen-Storage Disease Type II, (Pompe's Disease) 

The glycogen�9 independen t ly  publ i shed  by  POMPE 1, 
BISCHOFF ~ andPuTSCHER a in 1932, was shown by  HERS 4 
in 1963 to  be duet�9 the  absence of ~-l ,4-glucosidase act ive 
a t  acid p H  ( 'acid mal tase ' )  (E.C.3.2.1.20). 

In  near ly  all cases of POMPE'S disease cardiac failure 
leads to dea th  wi th in  the  f i rs t  year  of life. However ,  in 
t he  las t  few years,  t h e r e  h a g e  been a n u m b e r  of descrip- 
t ions  of pa t i en t s  who regch adolescence or who  develop 
s y m p t o m s  only a t  t h a t  t ime  5-~s. Only 4 of these  adul t  
pa t i en t s  showed signs of cardiac  failure. 

In  mos t  of the  cases, where  the  c~-l,4-glucosidase activi-  
t y  was s tudied  also in leucocytes,  no ac t iv i ty  a t  p H 4  
could be de tec ted  in the  whi te  blood ceils of the  babies.  
Bu t  in some of the  adul t  pa t i en t s  wi th  absence of acid 
mal tase  in the  muscles the  ~-l ,4-glucosidase ac t iv i ty  in 
leucocytes a t  p H  40 was found  to  be wi th in  the  normal  
range ia, 1% 
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Variation of ~-l,4-glucosidase activity of leucocytes with pH �9169 
Control; Q--O, A.M.; A--A, M.M. 

As we have  seen in former  s tudies  (SEILER and  }{ELLE- 
T•R 20, unpub l i shed  results) t h a t  in leucocytes and lymph�9 
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~-l,4-glucosidase activity (nmoles maltose hydrolyzed]mg protein/rain) in leucocytes and lymphocytes of 2 patients with Pompe's disease 

pH 4.0 pH 4.5 

Leucocytes Lymphocytes Leucocytes Lymphocytes 

Controls (n = 20) 2.0 ~ 0.7 1.3 ~ 0.8 3.0 4- 1.0 1.9 ~ 0.8 
M.M. 0,6 0.7 0.7 0.7 
A.M. 1,1 1.4 1.2 1.4 

Leucocytes and lymphoeytes were prepared according to 2~ Conditions of assay see 2~ 
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cytes  t he  e - l ,4 -g lucos idase  a c t i v i t y  var ies  w i t h  t h e  
p H - v a l u e ,  h a v i n g  m a x i m a  a t  p H  3.2, 4.5 a n d  6.2, we 
m e a s u r e d  t he  v a r i a t i o n s  of a - l ,4 -g lucos idase  a c t i v i t y  
w i t h  p H  in 2 cases of POMPE'S disease in adul ts .  

E n s u r i n g  t h e  d iagnos is  of POMPE'S disease,  we could 
no t  f ind  ~-1,4-glucosidase a c t i v i t y  a t  p H  4, 0 in  t h e  muscles  
o b t a i n e d  f rom the  two  male,  non - r e l a t ed  pa t i en t s .  The  
cl inical  fea tu res  will  be p u b l i s h e d  elsewhere.  

As can  be seen f rom t h e  Table ,  we found  a- l ,4-glucosi -  
dase  a c t i v i t y  a t  p H  4.0 a n d  4.5 in  b o t h  t he  l y m p h o c y t e s  
a n d  leucocytes  of t h e  two pa t i en t s .  A t  these  p H - v a l u e s  t he  
e - l ,4 -g lucos idase  a c t i v i t y  was m e a s u r e d  b y  ILLINGWORTH- 
BROWN a n d  ZELLWEGER 19 a n d  b y  HUDGSON et  al. la. The  
di f ferences  were more  p r o n o u n c e d  for t he  leucocytes  
(mix tu re  of g ranu locy te s  a n d  lymphocy te s )  t h a n  for  t he  
l y m p h o c y t e s  alone.  

S t u d y i n g  t he  v a r i a t i o n  of a c t i v i t y  w i t h  p H  we o b t a i n e d  
t h e  resu l t s  shown  in t he  Figure .  On ly  t he  curves  o b t a i n e d  
for t he  leucocytes  are p r e sen t ed ,  b u t  for  t he  l y m p h o c y t e s  
we o b t a i n e d  a s imi la r  p ic ture .  P e r h a p s  t he  a- l ,4-g]ucosi-  
dase  a c t i v i t y  of t h e  leucocytes  a n d  t h e  l y m p h o c y t e s  of t he  
two p a t i e n t s  w i t h  POMPE'S disease a t  p H  4.0 a n d  4.5 m a y  
be  exp la ined  as res idua l  a c t i v i t y  of t h e  enzym es  ac t ive  a t  
p H 3 . 2  and  6.2, whereas  t h e  e n z y m e  w i t h  m a x i m u m  
a c t i v i t y  a t  p H d . 5  seems to  be  a b s e n t  or a t  leas t  d imin is -  
hed  in t h e  w h i t e  b lood cells. I n  t he  muscles  t he re  was no  
a c t i v i t y  a t  p H  4.0. 

The  resu l t s  p r e s e n t e d  sugges t  t h a t  d e t e r m i n a t i o n  of t he  
v a r i a t i o n  of e - l ,4 -g lucos idase  of leucocytes  a n d  l y m p h o -  
cytes  w i t h  t h e  p H  of t he  assay  is a useful  tool  in  t h e  
d iagnosis  of PONPE'S disease, especial ly  w h e n  a muscle  
b iopsy  is re jec ted .  

Zusammenfassung. Die Messung  de r  A k t i v i t s  v o n  
e - l ,4 -g lucos idase  in L y m p h o z y t e n  u n d  L e u k o z y t e n  i n  
Abh/ ing igke i t  v o m  p H  e rgab  bei  2 e rwachsenen  P a t i e n t e n  
m i t  POMPE'scher E r k r a n k u n g  A k t i v i t / i t s m a x i m a  bei  
p H 3 . 2  u n d  6.2. Bei  den  K o n t r o l l p e r s o n e n  wurde  ein 
wei teres  M a x i m u m  bei  p H  4,5 gefunden .  
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Analysis  of Vasodilatation in the Submaxi l lary Gland Using Potentiators of 
Acetylcholine and Kinins 

The  p r o b l e m  of t he  res i s t ance  of c e r t a i n  p a r a s y m p a -  
t h e t i c  ne rve  effects  to  i n h i b i t i o n  b y  a t rop ine  is unexp la in -  
ed. P e r h a p s  t h e  m o s t  classical  exam p l e  is t he  vasod i l a t a -  
t i on  in  t he  s u b m a x i l l a r y  g land  of t h e  ca t  a n d  o the r  
m a m m a l s ,  w h i c h  accompan ie s  s t i m u l a t i o n  of t he  pa ra -  
s y m p a t h e t i c  nerve ,  t h e  c h o r d a  t y m p a n i .  Th i s  has  led to  
v iews t h a t  m e c h a n i s m s  o the r  t h a n  chol inerg ic  ones  
m e d i a t e  t he  va sod i l a t a t i on .  Thus ,  HILTON a n d  LEWIS 1-3 
conc luded  t h a t  t h e  e n z y m e  kal l ikre in ,  v i a  t he  release of 
k in in ,  is t h e  m e d i a t o r  of t h i s  v a s o d i l a t a t i o n  in  t he  s a l iva ry  
a n d  o the r  glands.  SCHACHTER et  al. 4-6, however ,  h o l d  t h e  
v iew t h a t  ka l l ik re in  p lays  l i t t l e  or no  role, a n d  sugges t  
t h a t  t h i s  p a r a s y m p a t h e t i c  effect  m a y  be  chol inergic  
desp i te  i t s  r e s i s t ance  to  a t rop ine .  T he  poss ib i l i ty  t h a t  i t  is 
m e d i a t e d  b y  a n  u n k n o w n  n e u r o t r a n s m i t t e r  is d i f f icu l t  to  
exc lude  abso lu t e ly ;  in  fact ,  i t  h a s  r ecen t l y  been  sugges ted  ~ 
t h a t  t h e  p a r a s y m p a t h e t i c  a t r o p i n e - r e s i s t a n t  c o n t r a c t i o n  
of t he  u r i n a r y  b l a d d e r  is due  to  t he  release of a p u r i n e  
nucleot ide ,  poss ib ly  adenos ine  t r i p h o s p h a t e .  

A classical  e x p e r i m e n t  d e m o n s t r a t i n g  t h a t  ace ty l -  
chol ine  is a p a r a s y m p a t h e t i c  t r a n s m i t t e r  a t  leas t  to  some 
cel lular  e l emen t s  of t h e  s u b m a x i l l a r y  g land  was done  in a 
s imple  b u t  d r a m a t i c  w a y  b y  BABKIN e t  al. s. T h e y  showed 
t h a t  s t i m u l a t i o n  of t he  c h o r d a  t y m p a n i  ne rve  in a n  eserin-  
ized ca t  p roduced  a fal l  in  the  sys t emic  a r t e r i a l  b lood  
pressure  a f t e r  a de l ay  wh ich  co r re sponded  to  t he  cir- 
cu la t ion  t ime.  Th i s  h y p o t e n s i v e  effect  was  o b t a i n e d  
on ly  in  t h e  p resence  of eser ine a n d  was p r e v e n t e d  b y  p r io r  
i n j ec t ion  of a t rop ine .  

A group  of pep t ides  ha s  r ecen t ly  been  syn thes i zed  wich  
p o t e n t i a t e s  m a r k e d l y  t h e  effects  of k in ins" ,  1~ I t  now 
s e e m e d  poss ible  to  us, therefore ,  to  pe r f o r m  e x p e r i m e n t s  
s imi la r  to  those  done  b y  ]~ABKIN e t  al.L b u t  us ing  a k i n i n  
p o t e n t i a t o r ,  as well  as eserine. A l t h o u g h  we found  one of 
these  new c o m p o u n d s  to  be  more  ef fec t ive  in p o t e n t i a t i n g  
t h e  h y p o t e n s i v e  effect  of b r a d y k i n i n  t h a n  eser ine was in 

p o t e n t i a t i n g  t h a t  of ace ty lchol ine ,  we were u n a b l e  to  
d e m o n s t r a t e  even  a t r ace  of b r a d y k i n i n  release d u r i n g  
s t i m u l a t i o n  of t h e  e h o r d a  t y m p a n i  nerve.  

Methods. Cats  we igh ing  2.6 to  4.8 kg were a n a e s t h e t i z e d  
w i t h  chlora lose  (60 m g  kg -1 i.v.). N e r v e  s t imu la t i on ,  
col lect ion of sal iva,  a n d  b lood pressure  m e a s u r e m e n t s  
were car r ied  ou t  as descr ibed  p rev ious ly  s. Drugs  were 
g iven  e i the r  close a r t e r i a l ly  v ia  a l ingua l  a r te ry ,  or i.v. v i a  
a femora l  vein .  Blood f low was m e a s u r e d  v i a  a forced 
convec t ion  f lowmete r  w i t h  a p robe  in a n  e x t e r n a l  j ugu l a r  
ve in  n.  H e p a r i n  (2 to  10 m g / k g  -1 i.v.) was  g iven  a t  t h e  
b e g i n n i n g  of t he  e x p e r i m e n t  w i t h  f u r t h e r  doses as neces- 
sary.  B r a d y k i n i n  p o t e n t i a t o r s  were t h e  p e n t a p e p t i d e  
(PCA-Lys-Trp-Ala -Pro)  a n d  t h e  n o n a p e p t i d e  (PCA-Trp-  
P ro -Arg -P ro -Gin - I l eu -P ro -P ro ) .  The  l a t t e r  was  m u c h  
more  effect ive  a n d  was  the re fo re  used in  3 of t he  4 exper i -  
men t s .  The  fol lowing drugs  were used:  ace ty lcho l ine  
choloride,  a t r o p i n e  su lpha te ,  eser ine s u l p h a t e  a n d  h e p a r i n  
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