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obse rva t i on  f u r t h e r  emphas izes  t he  f u n c t i o n a U  a n d  
s t r u c t u r a l  2 s imi lar i t ies  b e t w e e n  mot i le  a n d  m u s c u l a r  cells. 
Because  of these  analogies,  cells w i t h  mot i le  a c t i v i t y  
could be  a su i t ab le  s y s t e m  t o  i nves t i ga t e  a b n o r m a l i t i e s  
a f fec t ing  t he  muscu l a r  fibre,  such  as D u c h e n n e  muscu l a r  
d y s t r o p h y .  

I n  our  inves t iga t ions ,  however ,  no di f ferences  be tween  
c rea t ine  p h o s p h o k i n a s e  f rom leukocy tes  of n o r m a l  and  
dys t roph ic  sub jec t s  ha s  been found.  T he  specific a c t i v i t y  
of t he  enzyme,  t h e  K m  a t  d i f fe ren t  pH,  t he  p H  o p t i m u m ,  
a n d  t he  r e s i s t ance  to  h e a t  d e n a t u r a t i o n  were s imi la r  
in  b o t h  cases, t h u s  i n d i c a t i n g  t h a t  d y s t r o p h i c  l eukocy tes  
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con t a in  n o r m a l  a m o u n t s  of n o r m a l  c rea t ine  phospho -  
k inase  molecules.  

Th i s  las t  p o i n t  seems to  exc lude  the  l eak ing  of c rea t ine  
p h o s p h o k i n a s e  f rom the  leukocytes ,  a t  va r i ance  w i t h  
the  dys t roph ic  muscle  n - ~ .  T h u s  t he  p o s t u l a t e d  a l t e r a t i o n  
of m e m b r a n e  p e r m e a b i l i t y  to  c rea t ine  p h o s p h o k i n a s e  
seems to be  r e s t r i c t ed  to t he  d y s t r o p h i c  muscu l a r  f ibre  
a n d  no t  e x t e n d e d  to  t he  leukocyte .  Similar ly ,  t he  r ecen t l y  
r epo r t ed  s t r u c t u r a l  a l t e r a t i o n  of t he  c rea t ine  molecule  in  
h u m a n  d y s t r o p h y  14 seems to  be  r e s t r i c t ed  to  t he  muscle  
fibre.  Muscu la r  and  l eukocy te  p h o s p h o k i n a s e s  m u s t  
the re fore  be  u n d e r  i n d e p e n d e n t  gene t ic  control~5. 

Riassunto. Nei  leucoci t i  po l imor fonuc lea t i  umani ,  
cellule eapac i  di  m o v i m e n t i  d u r a n t e  la fagocitosi ,  g s t a t a  
o s se rva ta  la p re senza  de l l ' enz ima  c r ea t i na  fosfocinasi .  
Ques t a  g u n ' a l t r a  ana log ia  t r a  cellule forn i te  di m o v J m e n t i  
e f ibre  muscolar i .  I1 conf ron to  di  a l cune  ca r a t t e r i s t i che  
de l l ' enz ima  isolato da  leucoci t i  p r o v e n i e n t i  da  sogget t i  
sani  e dis t rof ici  n o n  r ive la  a l c u n a  d i f ferenza  s igni f ica t iva .  
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Copper  and Zinc Leve l s  in the  B l o o d  S e r u m  and U r i n e  of B i l h a r z i a l  Hepat i c  F i b r o s i s  

I n  our  p rev ious  work  on  bi lharzias is ,  t h e - u r i n a r y  
po rphyr in s ;  u ro  a nd  c o p r o p o r p h y r i n s  1, as well  as t he  
u r i n a r y  a m i n o  acids 2, were found  to  be  excre ted  in large 
a m o u n t ,  expecia l ly  in  a d v a n c e d  cases of h e p a t o  spleno- 
mega ly  pa t i en t s .  Moreover ,  i t  appea r s  f rom t he  work  of 
WATSON a n d  SCHWARTZ 3 t h a t  t h e  u r i n a r y  as well  as 
feacal  p o r p h y r i n s  nro-  a n d  c o p r o p o r p h y r i n s  are  excre ted  
as zinc complexes .  Whi l e  work ing  on  rats ,  VAN CAMPEN 
et  al. 4 found  t h a t  t he re  is a n  i n t e r r e l a t i o n s h i p  b e t w e e n  
zinc c o n c e n t r a t i o n  and  copper  abso rp t ion .  Therefore ,  
i t  appea r s  of in t e res t  to  s t u d y  t he  s e rum a n d  u r i n a r y  
level  of b o t h  zinc a n d  copper  in  b i lha rz ia l  hepa t i c  fibrosis,  
a n d  to  compa re  w i t h  t he  resul t s  o b t a i n e d  f rom n o r m a l  
h e a l t h y  indiv iduals .  

Materials and methods. 25 pa t i en t s ,  17 a d u l t  males  and  
8 a d u l t  females,  in  d i f fe ren t  s tages  of b i lha rz ia l  hepa t i c  
f ibrosis  were selected for th i s  s tudy .  These  cases were 
sub jec t ed  to  t h o r o u g h  cl inical  e x a m i n a t i o n ,  l iver  f unc t i on  
tests ,  t o t a l  p r o t e i n  as well  as d i f fe ren t ia l  b lood  se rum 
p ro t e ins  were e s t i m a t e d  b y  electroptloresis .  Se rum a n d  
u r i n a r y  zinc and  copper  levels were d e t e r m i n e d  in  t he  
p a t i e n t s  s tud ied  and  c o m p a r e d  w i t h  t he  resu l t s  o b t a i n e d  
f rom 10 n o r m a l  indiv iduals .  

D e t e r m i n a t i o n  of se rum a n d  u r i n a r y  zinc a n d  copper  
was p e r f o r m e d  accord ing  to  t h e  m e t h o d  of WILLIS 5, us ing  
t h e  a t o m i c  a b s o r p t i o n  s p e c t r o p h o t o m e t e r  S P  90 A. 

Results. The  Tab le  ind ica tes  t he  r ange  a n d  ave rage  
va lues  of se rum a n d  u r i n a r y  zinc a n d  copper  of t he  s tud ied  
b i lha rz ia l  pa t i en t s ,  c o m p a r e d  w i t h  t he  resu l t s  o b t a i n e d  
f rom 10 n o r m a l  h e a l t h y  ind iv idua ls .  N o r m a l  s e rum zinc 
r anges  f rom 105 to  208 a n d  t he  ave rage  found  was 185 
~xg/100 ml.  I n  u r ine  t h e  r ange  lies b e t w e e n  0.185 and  
0.610 mg/24  h, whi le  t he  m e a n  u r i n a r y  zinc recorded  was 
0.400 rag/24 h. N o r m a l  S e r u m  copper ,  however ,  r anges  
f rom 65-190 ~g/100 ml  a n d  the  m e a n  va lue  125 ~xg/100 ml.  
U r i n a r y  copper ,  however ,  va r i ed  f rom t races  to  0.027 w i t h  
a m e a n  v a l u e  of 0.016 m g  pe r  day.  
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Range and average values of urinary and blood serum zinc and copper of normal controls and patients studied 

Cases Zinc Copper 

Serum (ttg/100 ml) Urine (mg/24 h) Serum (~xg/100 ml) Urine (mg/24 h) 

Normal control 
Range 105 208 0.185-0.610 65-190 0.000-0.027 
Mean 4- S.E. 185 ~ 9 0.400 d= 0.05 125 4- 15 0.016 • 0.002 

Bilharzia hepatosplenomegaly 
Range 112 890 0.200-1.800 90-800 0.000-0.070 
Mean 4- S.E. 341 4- 38 1.113 4- 0.2 338 4- 31 0.021 4- 0.003 
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In  bi lharz ia  pa t ients ,  t he  range of se rum zinc lies 
be tween  112 and 890 wi th  a mean  value  of 341 ~xg/100 mi, 
t h a t  is, there  is an increase of abou t  84% more t h a n  the  
normal  mean.  The zinc level in urine of b i lharz ia  pa t i en t s  
(1.113 mg/24 h) is ma rked ly  increased.  The increase is 
abou t  3 t imes  the  normal  mean  (0.4 mg/24 h). 

As shown in the  Table,  serum copper  of b i lharz ia  
pa t i en t s  ranges  be tween  90 and  800 ~zg/100 ml w i th  a 
mean  va lue  of 338 vg/100 ml which  is about  3 t imes  the  
average normal  se rum copper ,  (125 [zg/100 ml). However ,  
for copper  level in urine of the  pa t ien ts ,  only 4 cases 
showed an increased amoun t ,  the  remain ing  cases did no t  
show any  s ignif icant  change f rom the  normal  m a x i m u m  
level of ur inary  copper .  

Discussion. The ma in  p a t h w a y  of zinc excre t ion  appears  
to be by  the  faeces, l i t t le is no rmal ly  excre ted  by  way  of the  
urine. Zinc excre t ion  in urine has been s tudied  recent ly  by  
some inves t igators .  VALLEE et al.6 repor ted  t h a t  457 ag 
of zinc per  day  was lost  in urine in normal  adult ,  while  
PRASAD et  al. 7 found  in normal  adul t  urine an a m o u n t  of 
447 ~zg of zinc per  g of creat inine.  In  th is  inves t iga t ion ,  
the  average a m o u n t  of u r ina ry  zinc ob ta ined  f rom 10 
normal  subjec ts  (7 adul t  males  and  3 females) was found 
equal  to 0.4 mg per  24 h (Table).  

According  to McCANE and WIDDOWSON s, the  a m o u n t  
of u r inary  zinc does no t  va ry  apprec iab ly  wi th  the d ie t a ry  
levels of zinc. However ,  a s ignif icant  zincuria  m a y  occur 
in cer ta in  pa thologic  condi t ions  such as nephrosis ,  pos t  
alcoholic hepa t ic  cirrhosis and cer ta in  types  of po rphyr i a  
pa t i en t s  ~. 

In  th is  inves t iga t ion ,  the  average a m o u n t  of zinc 
excre ted  in the  urine of hepa to - sp lenomega ly  bilt~arziasis 
was 1.113 mg zinc per  day  which  is abou t  3 t imes  the  
normal  mean.  This  increase was found  to be s ta t is t ical Iy  
s ignit icant ,  p < 0.005. This  is in ag reemen t  wi th  the  
f inding of VALLEX et al. ~, who repor ted  a m e a n  value of 
1.03 mg of zinc per  day  excre ted  in the  urine of pa t i en t s  
w i th  l iver cirrhosis.  In  the  normal  p lasma,  however ,  
zinc was found  to be a t  a concen t r a t ion  of 185 vg/100 ml 
which  is near  the  value found  by  VIKBLADH 10 and 
KOCH 11, who found a no rma l  m e a n  value  of 124 and 
120 ~g/100 ml respect ively ,  while PRASAI) 7 and BER- 
I~ANSTAIq ~ repor ted  it as 102 and 110 ~g/100 ml. The 
average se rum zinc found in bi lharziasis  was 341 ~g/100 ml. 
Compared  wi th  our normal  average se rum zinc, 185 [zg/ 
100 ml, the re  is an increase of abou t  84%, which  is 
s ta t i s t ica l ly  significant ,  p < 0.001. 

The universal  d i s t r ibu t ion  of copper  suggested t h a t  
th is  e lement  pa r t i c ipa tes  in life processes as ca ta lys t  ~a, 
and it was found  to be a c o m p o n e n t  of a va r i e t y  of 
ox ida t ive  enzymes.  Moreover,  copper  is s tored in t he  
liver ~a par t i cu la r ly  in the  p a r e n c h y m a l  cells. This  fact  
also encouraged  us to e s t ima te  its level in bi lharzia l  
hepa t ic  fibrosis. 

As shown in t he  Table,  the  mean  value of se rum copper  
of the  pa t i en t s  s tud ied  was found  to  he 338 ~g/100 ml:  
a concen t ra t ion  which  is abou t  3 t imes  the  normal  m e a n  

of 125%. The difference is s ta t is t ica l ly  significant,  
p < 0.001. However ,  no s ignif icant  changes  occured in the  
ur inary  copper  of mos t  of the  pa t ien ts .  Serum copper  
found in our normal  control ,  125 [zg/100 ml, agreed With 
the  f inding of ~VVILLIAMS 15 and  of LAHEY et al. 16 who 
found also an increase in the  p lasma  copper  dur ing  
subacute  chronic infections.  The normal  average ur inary  
copper  0.016 mg / d ay  is near  t h a t  found  by  BUTLER 
and  NXWMAN 17 who es t ima ted  it equal  to  0.018 mg/day .  

As regards  the  p ro te in  fract ions,  the  g~-globulin is 
also increased in mos t  of the  pa t i en t s  s tudied.  This 
increase was found  to correlate  wi th  se rum copper  content .  
In  h u m a n  beings 5 -7% of the  p lasma  copper  is diffusible 
and  p resen t  as free ion which  is in equi l ibr ium w i t h  and  
loosely a t t a ch ed  to a lbumin  ~s. The remain ing  93-95% of 
p lasma  copper  is carr ied wi th  a2-globulin. The rise of 
g2-globulin is associated wi th  chronic l iver damage,  as 
occurs in the  bi lharzial  hepa t ic  cirrhosis. Also the  se rum 
copper  is increased wi th  all condi t ions  in which  there  is 
chronic t issue damage  as tuberculosis  and  liver cirrhosis ~. 

Conclusion. 25 cases of b i lharz ia  hepa t i c - sp lenomega ly  
were clinically examined  and biochemical ly  s tudied  for 
the i r  blood and  ur inary  zinc and copper  contents .  The 
following conclusions m a y  be d rawn:  1. A marked  
increase in u r ina ry  zinc excretiol l  appeared,  bu t  the  
increase is less in se rum zinc. 2. Tile increase of serum 
copper  corre la te  w i th  the  increase of %-globulin and  
paral lel  the  sever i ty  of l iver damage.  3. No signif icant  
change in u r inary  copper  excre t ion  was observed.  

Rdsumd. On a ~tudi6 le contenu  en cuivre et en zinc du 
s~rum et de l 'u r ine  des roulades infect6s par  la bilhurzie, la 
p lupar t  avec cirrhose du foie. Oft a t rouv6 une  augmen ta -  
t ion  notab le  du zinc et  du cuivre dans  le s6rum et une 
a u g m e n t a t i o n  61ev6e du zinc dans  I 'urine. 
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Einf lus s  v o n  S i l y m a r i n  auf K e i m u n g  und  e m b r y o n a l e s  W a c h s t u m  von  G a r t e n k r e s s e  
( Lepidium sat ivum L.) 

Inf luence  of S i l y m a r i n  on  G e r m i n a t i o n  and E m b r y o n i c  G r o w t h  of Garden  Cress  
(Lepidium sat ivum L . )  

Mit dem S a m m e I n a m e n  ~Silymarin,~ beze ichne t  m a n  s to f fkomplex  zeichnet  sich nach  den Befunden  yon  
nach  WACN~Rt die Gesamthe i t  der  wi rksamen  Inha l t s -  VOGEL et al. a,4 durch  eine ausgepr/ igte an t ihepa to tox i sche  
stoffe der  Droge F ruc tus  Cardui  Mariae 2, der  Fr i ich te  der  Wi rkung  aus. 
Mariendis te l  (Silybum marianum Gaertn.) .  Dieser  Wirk-  U m  die Isol ierung und Strukturaufkl~trung der  wirk- 


