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Table iII. Effect of cupric ions on experimental oral therapy with cephaloglycin and SK & F 44065 in mouse infected with E. coli 

Compound Dissolved in (and administered oraIly) EDs0 (mg/kg) 
Exp. 1 Exp. 2 

Cephaloglycin Saline 6.2 15.5 
CuSO 4 solution (1 [zg/ml) 48 42 
D-Penieillamine (euprimine) (5 ~xg/ml) 22 -- 
CuSO 4 (1 txg/ml) + cuprimine (5 [zg/ml) 12 -- 

Saline 7.5 9.5 
CuSO 4 solution (1 p.g/ml) 35 25 
D-Penicillamine (cuprimine) (5 [xg/ml) 9 -- 
CuSQ (1 b~g/mI) + cuprimine (5 ~g/ml) 9.2 -- 

S K & F 44065 

The  d a t a  in Tab le  11 d e m o n s t r a t e  t h a t  cepha log lyc in  
and  S K  & F 44065 [3- (5-methyl - l ,  3 ,4- th iadiazol -2-  
y l th iome thy l ) -7 -  (phenylg lyc ine  ace tamido) -  3-cephem-4-  
ca rboxyl ic  acid], a n o t h e r  p h e n y l g l y c i n e - t y p e  cephalo-  
spor in  b e h a v e  s imilar ly .  T he  degrad ing  effect  of increas ing  
c o n c e n t r a t i o n s  of cupric  ion a n d  t h e  n e u t r a l i z a t i o n  of th i s  
effect  b y  d i f fe ren t  che la t ing  agen t s  is shown  for b o t h  
cephalospor ins .  

The  r a t e  of hyd r o l yz i ng  effect  of cupr ic  ion on  va r ious  
pheny lg lyc ine - t ype  cepha lospor ins  was found  to be a 
f u n c t i o n  of t h e  s u b s t i t u e n t  a t  t he  3-posi t ion of t he  
cepha lospor in  nuc leus  a n d  also was inf luenced  b y  sub-  
s t i t u t i o n  on  t he  phe l ly lg lyc ine  moie ty .  The  resu l t s  
o b t a i n e d  w i t h  a larger  n u m b e r  of pheny l g l yc i ne - t ype  
cepha lospor ins  will be p u b l i s h e d  in de ta i l  elsewhere.  
The  deg rad ing  effect  of CuSO4 on t h e  an t in l i c rob ia l  
a c t i v i t y  of cepha log lyc in  a n d  S K  & F 44065 was found  
also in mouse  in a n  in fec t ion -p ro t ec t ion  as say  w i t h  
E. colt (Table  111) The  EDs0 va lues  of t h e  2 c o m p o u n d s  
are  s ign i f i can t ly  increased  (loss of po tency)  w h e n  t h e y  
were dissolved in CuSO 4 so lu t ion  (1 ~g/ml)  a n d  ad-  
min i s t e red  ora l ly  to  mice. T he  s i m u l t a n e o u s  a d d i t i o n  of 
D-penici l lamine is able  to  c o u n t e r a c t  th i s  effect  of cupr ic  
ion. 

These  e x p e r i m e n t s  c lear ly  d e m o n s t r a t e  t h a t  t he  ora l ly  
ac t ive  pheny lg lyc ine - t ype  s e m i s y n t h e t i c  cepha lospor ins  
(bu t  no t  t h e  o the r  types)  are  i n a c t i v a t e d  b y  cupr ic  ion 
as are the  penici l l ins.  The  impl i ca t ions  of these  f ind ings  
t o u c h  severa l  aspec ts  of cepha lospor in  r e sea rch  inc lud ing  
bioassay,  s t ab i l i ty ,  f o r m u l a t i o n  a n d  e x p e r i m e n t a l  a n d  
cl inical  t r ia ls .  

Rdsumd. Toutes  les p6nici l l ines son t  d6grad6es p a r  les 
ions de cuivre  avec  la f o r m a t i o n  d ' ac ide  p6nici l loique.  
Par ro t  les c6pha lospor ines  d e m i s y n t h 6 t i q u e s  seuls les 
d6riv6s c o n t e n a n t  du  ph6ny lg lyc ine  son t  sensi t ives  
l ' e f fe t  d 6 g r a d a n t  du  cuivre.  La  D,p6nic i l lamine  est  
capab le  de le con t reca r re r .  
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Frequency of Hypocatalasemia in a Sample of Spanish Population 

Accord ing  to  NISHIMURA et  aI. 1, i nd iv idua l s  whose  
ca t a l a t i c  a c t i v i t y  in b lood is be low t he  n o r m a l  r ange  
m u s t  be  cons idered  as hypoca ta l a t i c s .  AEBI et  a l  * h a v e  

. de t ec t ed  in a screening s t u d y  ac t iv i t i e s  v a r y i n g  f rom 16 to  
85% of t he  n o r m a l  levels.  I n v e s t i g a t i o n s  car r ied  ou t  b y  
TAKAHARA et  al.8; HAMILTON et  al.4; AEBI et  al. ~ a n d  
BAUR 6, sugges t  t h a t  one or more  au to somic  c o d o m i n a n t  
genes w i t h  va r i ab l e  expres s iv i ty  inc lud ing  0 (recessive) are 
respons ib le  for th i s  defect  (TAI~AI-IARA et  al. a). So far, d a t a  
on  t he  f r equency  of th i s  def ic iency in d i f fe ren t  h u m a n  
groups  are v e r y  scarce. There  are ava i l ab le  d a t a  on ly  o n  
p o p u l a t i o n s  f rom Asia  (TAKAHARA 7 in  AEBI s) Swi t ze r l and  
(AEBI 2) a n d  a J ewi sh  f ami ly  f rom I r a n  (SzEINBERC 
et  al~ s). 

The  ob jec t  of th i s  s t u d y  is t he  d e t e r m i n a t i o n  of hypo-  
c a t a l a semia  f r equency  in a sample  of t he  span i sh  popu la -  
t ion.  

A t o t a l  of 1%009 spec imens  h a v e  been  s am p l ed  f rom 
sub jec t s  v i s i t ing  t h e  A m b u l a t o r i o  'Ped ro  Gonza lez  
Bueno ' ,  all of t h e m  l iv ing  ill t h e  E a s t e r n  areas  of Madr id ,  
m o s t  of t h e m  i m m i g r a n t s  f rom o the r  s pan i s h  p rov inces  
(77% f rom S o u t h e r n  a n d  17% f rom t h e  N o r t h e r n  

Cas t i l ian  p l a t eau  a n d  6% f rom the  s u r r o u n d i n g  p rov inces  
or even  of m i x e d  origins).  

Methods. A sample  of 2 ml  of b lood f ronl  eve ry  sub jec t  
was  mixed  w i t h  0.5 ml  of a 3.8% c i t r a t e  solut ion.  Before  
ana lys i s  t h e  b lood  was k e e p t  a t  r oom t e m p e r a t u r e  for 
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no t  more  t h a n  6 h. For  d e t e r m i n a t i o n  of ca t a l a t i c  a c t i v i t y  
FEINSTEIN'S ~ p e r b o r a t e  m e t h o d  w i t h  s l ight  mod i f i ca t ions  
was used. 

The  sc reen ing  p rocedure  was car r ied  ou t  b y  a d d i n g  
0.003 ml  b lood to  5 ml  2.5% p e r b o r a t e  solut ion.  Those  
cases, u n a b l e  to  decompose  t h i s  a m o u n t  of p e r b o r a t e  
w i t h i n  10 min ,  were f u r t h e r  e v a l u a t e d  b y  us ing  decreas ing  
a m o u n t s  (4, 3, 2, a n d  1 ml) of t h e  s ame  solut ion.  Th i s  
p rocedure  pe rmi t s  t he  de t ec t i on  of a c t i v i t y  levels corres- 
p o n d i n g  to  in t e rva l s  of 0-20 ; 20-40 ; 40-60  ; a n d  6 0 - 8 0 %  
ol t h e  n o r m a l  level. No b e t t e r  a ccu racy  was  a t t e m p t e d  for 
t he  pu rpose  of t h i s  s tudy .  A group  of 20 n o r m a l  sub jec t s  
was s tud ied  b y  th i s  m e t hod .  The i r  ave rage  ca ta lase  
a c t i v i t y  was  0.526 =k 0.018 (X • 5 ) e x p r e s s e d  as m21~r of 
decomposed  pe rbora t e .  

Results. A m o n g  t he  10,009 b lood  samples  of d i f fe ren t  
ind iv idua ls ,  26 were f o u n d  to  h a v e  a n  e n z y m a t i c  a c t i v i t y  
be low the  n o r m a l  range.  They  were d i s t r i b u t e d  as follows : 
2 0 - 4 0 %  i n t e r v a l  4 samples ;  4 0 - 6 0 %  in t e rva l  20 samples  
and  in the  60-80 i n t e rva l  2 samples .  The  pe rcen t age  of 
h y p o c a t a l a s e m i a  is t he re fo re  0.26%, which  m e a n s  one 
pe r  384 ind iv idua ls .  If  we t a k e  all t i le cases toge ther ,  no t  
cons ider ing  t he  pos ib i l i ty  of t h e  ex is tence  of severa l  alleles, 
t he  f r e q u e n c y  would  be 0.0013, w i t h  a conf idence  l im i t  
of 0.008 to  0.0019. W e  h a v e  no t  found  cases of aca t a l a -  
semia  ( te rm coined b y  TAKAHARA and  MIYAMOTOT), a n d  
on ly  one of t he  i nd i v i dua l s  was  affected w i t h  pyor rhea ,  
a w o m a n  whose  ca t a l a t i c  a c t i v i t y  t u r n e d  ou t  to  be lowest  
ill t h i s  screening.  A d a u g h t e r  of th i s  w o m a n  was also 
affected w i t h  t he  same  illness, b u t  he r  c a t a l a t i c  a c t i v i t y  
was normal .  

Discussion. T h e  d a t a  ava i l ab le  do no t  al low one to  
decide to wh ich  t y p e  of AEBI'S ~ c lass i f ica t ion t he  hypo_ 
c a t a l a s e m i a  cases found  in Spa in  m a y  be  a t t r i b u t e d .  The  
v a r i a b i l i t y  of ca ta lase  a c t i v i t y  found  in th i s  p o p u l a t i o n  
m a y  be  of gene t ic  origin,  such as t he  p resence  of severa l  
alleles, or i t  m a y  be  due to  e x p e r i m e n t a l  v a r i a t i o n  since 
the  n u m b e r  of cells emp loyed  for t h i s  ana lys i s  was no t  
exac t ly  de t e rmined .  I n  cases of fer ropenic  and  h a e m o l y t i c  
anaemia ,  n o r m a l  va lues  are  found  w h e n  ca ta l a t i c  a c t i v i t y  
is r e l a t ed  to h a e m o g l o b i n  c o n t e n t  (PAUL a n d  ENCSrED ~0). 

I t  is for t h i s  reason  t h a t ,  w h e n  m e a s u r i n g  abso lu te  values ,  
t hese  sub jec t s  m a y  a p p e a r  as h y p o c a t a l a t i c .  I t  was  
a s sumed  t h a t  t h e  h a e m o g l o b i n  c o n c e n t r a t i o n  would  be  
a p p r o x i m a t e l y  n o r m a l  in all t h e  samples  ana lyzed .  

I t  m a y  also be  t h a t  h y p o c a t a l a t i c  sub jec t s  h a v e  been  
over looked.  I f  t he re  is all over lap  be tween  t h e  ac t iv i t i e s  of 
h y p o c a t a l a t i c s  a n d  normals ,  t hose  ind iv idua l s  w i t h  a n  
a c t i v i t y  of ove r  80% m a y  h a v e  been  scored as normals .  
Due  to  t h i s  over lapp ing ,  i t  is possible  t h a t  ou r  f igures 
u n d e r e s t i m a t e  t he  real  n u m b e r  of h y p o c a t a l a t i c s  (i.e. in  
cases of g roup  I I I b  deficiency,  AEBIs). On t h e  o t h e r  
hand ,  t h e  presence  of e n z y m e  inh ib i to r s  in  b lood serum,  
as d e m o n s t r a t e d  b y  PAUL and  ENGSTED 10, m a y  c o n t r i b u t e  
to  a n  ove r s t ima t i on .  

T h e  f igure  for  t h e  f r equency  of t h e  a c a t a l a s e m i a  gene 
(0.0013) p r o b a b l y  r ep resen t s  a m a x i m a l  value .  Never -  
the less  our  va lues  are in  a g r e e m e n t  w i t h  t he  a s s u m p t i o n  
t h a t  - a l t h o u g h  t he  ave rage  gene f r equency  seems to  v a r y  
f rom c o u n t r y  to c o u n t r y  (TAKAHARA 1967 in AEBIS), 
t he  a c a t a l a s e m i a  gene is of wor ldwide  d i s t r ibu t ion .  

Resumen. Se h a  e s tud iado  la a c t i v i d a d  catalAsica en  la 
sangre  de 10.009 espafioles r e s iden tes  en Madr id ,  p o t  
el m d t o d o  de FEIIqSTEINt Se e a c o n t r a r o n  26 iud iv iduos  
cuya  a c t i v i d a d  catalAsica oscila en t re  el 20% y el 80~ de 
la normal .  Es tos  ind iv iduos  se cons ide ra ron  como 
h ipoca ta las6micos .  Se c o m p a r a n  estos da tos  con los de 
ot ros  au to res  y se d i scu te  su posible  s ignif icado.  
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Difference in Mechanical Properties of Adjacent 
Fibres of the Horseshoe Crab (Tachypleus gigas) 

S t r i a t e d  muscle  f ibres  c o n t a i n  b o t h  con t r ac t i l e  a n d  
visco-elas t ic  e lements .  Such  visco-e las t ic  e l emen t s  could 
be  m a d e  to  r evea l  t h e m s e l v e s  w h e n  t he  musc le  is over-  
loaded  i.e. u n d e r  so-called i somet r ic  condi t ions .  HILL * 
sugges ted  t h a t  d u r i n g  i somet r i c  c o n t r a c t i o n  t h e  ac t i ve ly  
con t r ac t i l e  e l emen t s  would  s h o r t e n  a t  t he  expense  of t he  
pass ive  elast ic  e lements .  Since then ,  severa l  m e t h o d s  
h a v e  been  des igned  to  t e s t  h is  sugges t ion  ~-6. H o w e v e r  all  
t h e  m e t h o d s  used to  m eas u r e  t h e  p rope r t i e s  of t he  elast ic  
e l emen t s  were based  on e s t i m a t i o n s  f rom t h e  force- 
ve loc i ty  r e l a t i on  a n d  t he  r e l a t i on  b e t w e e n  t en s i on  a n d  
t i m e  d e r i v a t i v e  of i somet r i c  t ens ion  d u r i n g  t e t a n u s L  I n  
t h i s  p a p e r  we h a v e  used t he  m e t h o d  of s i m u l t a n e o u s  
m e a s u r e m e n t s  of a d j a c e n t  sa rcomere  l e n g t h  changes  to  
s t u d y  t h e  b e h a v i o u r s  of a d j a c e n t  sa rcomeres  in  s ingle  
s t r i a t ed  muscle  f ibres  d u r i n g  i somet r i c  t w i t c h  s~,. The  
obse rved  di f ference in t h e  ave r age  veloci t ies  of a d j a c e n t  
Z l ines in  some special  cases is cons idered  to be  a n  i n d e x  
of t h e  di f ference in t h e  v isco-e las t ic  e l e m e n t s  of a d j a c e n t  
sarcomeres .  

Sarcomeres in Single Striated Muscle 

Materials and methods. The  e x p e r i m e n t s  were pe r fo rmed  
on t he  sho r t  accessory  muscle  (SAM), a r ecep to r  muscle  sb, 
in  t he  wa lk ing  leg of t he  Asia t ic  horseshoe  crab,  Tachypleus 
gigas. These  muscle  f ibres  were se lected for s t u d y  because  
of t h e i r  b r o a d  s t r i a t ions  (2-12 ~m) and  smal l  d i a m e t e r s  
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