
15.10. 1974 Speeialia 1133 

N a  + Ion  as  A c t i v a t o r  of g - A m y l a s e  

I t  is more  or less universa l ly  accepted  t h a t  one of the  
main  proper t ies  of e -amylase  is chlor ide dependence  ~-~. 
~V[YRBACK 1 d e m o n s t r a t e d  the  effect  of cer ta in  anions on 
m a m m a l i a n  e-amylase  and ind ica ted  t h a t  t he  enzyme  is 
ac t iva t ed  to  a m a x i m u m  by  chloride ions. HAWKS, how- 
ever, opines t h a t  t he  ac t iva t ion  of e -amylase  by  chloride 
ion is no t  specific, and m a y  be due a t  least  in p a r t  to the  
effect  of s t rong e lec t ro lytes  in general  on the  solubi l i ty  of 
proteins. BERNFELD 6, on the  o the r  hand ,  repor t s  C1- 
r equ i r emen t  for a full ac t iva t ion  of h u m a n  and  pig 
panc rea t i c  e-amylase .  

The p re sen t  work deals wi th  pancrea t i c  e -amylase  of an 
amphib ian ,  repti le ,  b i rd  and  m a m m a l  and  demons t r a t e s  
the  effect  of Na+ on the  ac t iv i ty  of the  enzyme.  The 
f indings are in grea t  con t r a s t  to previous  repor t s  and  show 
t h a t  t he  ac t iva t ion  of t he  enzymes  is no t  due  to  chloride 
ion bu t  due  to  the  sod ium ion. 
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Fig. 1. Effect of NaC1 (-O-O-), KC1 (-&-A-), NatCO 3 (-D-f2-) and 
CuCle ( - I - I - )  on the activity of the pancreatic c~-amylase of Bu/o. 

Accl imated,  adult ,  hea l thy  toads  (Bu/o melanostictus), 
rept i les  (Calotes versicolor), pigeons (Columba livia) and  
whi te  ra ts  were selected for the  s tudy.  The pancreas  was 
t aken  out  f rom freshly sacrificed animals  and  homogenized  
in P o t t e r - E l v e h j e m  homogeniser  and  a 0.5% homogena t e  
was p repared  in glass dist i l led wa te r  for each  case. The 
homogena t e  was then  sub jec ted  to different iM ul t ra-  
cen t r i fuga t ion  in a Beck man  Model L p repa ra t ive  ul t ra-  
centr i fuge to  ob ta in  105,000•  s u p e r n a t a n t  and  th is  
f rac t ion  in each case was used as the  enzyme.  

A 1.0 ml  a l iquot  of p roper ly  d i lu ted  en zy me  solut ion 
was separa te ly  incuba ted  wi th  2.0 ml, 1% buffered  
(Na-phospha te  buffer, 0.02 M, p H  7.0) s t a rch  solut ion 
and increasing concen t ra t ions  of NaC1 or KC1 or Na~COs 
or CuC12 solutions,  a t  37~ ill an a tmosphe re  of air  for 
10 rain. The amylase  ac t iv i ty  was measured  following the  
m e t h o d  of BERNFELD a and  expressed in t e rms  of mg  
mal tose  l ibera ted  per  mg prote in .  P ro te ins  were measured  
by  the  me t h o d  of LowRY et al. 7 using bovine  se rum albu- 
min  as the  s t anda rd .  

The effect  of NaC1, KC1, NaeCO 3 and  CuC12 in increasing 
concen t ra t ion  on the  pancrea t i c  amylase  ac t iv i ty  of 
toad,  calotes, p igeon and  whi te  ra t  is d e m o n s t r a t e d  in 
Figures  1 to 4 respect ively .  The o p t i m u m  concen t ra t ions  
of NaC1 per  incuba t ion  m i x t u r e  were 85 ?tM in Burn, 
Columba and  whi te  ra t  and  51 ~M in Ccdotes. In  case of 
Na2CO ~ the  o p t i m u m  concen t ra t ions  per  incuba t ion  
mix tu re  were 47 FM in Bu/o and  Calotes, 71 ~zM in 
Columba and 61 ~ M  in whi te  rat .  None of the  concent ra-  
t ions  of t~C1 and CuCie, however ,  showed a s ignif icant  h igh  
ac t iv i ty .  
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Fig. 2. Effect of NaC1 (-O-O-), KC1 ( -&-&) ,  Na2CO 3 (-[Z-[~-) and Fig. 3. Effect of NaCI (-O-O-), KCI (-A-&-), NaeCO a (-[B-IB-) and 
CuCI~ (-O-O-) on the activity of the pancreatic c~-amylase of Calotes. CuC12 (-O-a-) on the activity of the pancreatic e-amylase of Columba. 
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The  p r e sen t  d a t a  f rom Figures  1 to  4 ind ica te  t h a t  the  
panc rea t i c  e -amylase  a c t i v i t y  is s t i m u l a t e d  b y  Na+ ion, 
as NaC1 or Na~COa in eve ry  case is f ound  to  be s t i m u la to ry ,  
t h o u g h  excess of these  ions i n h i b i t e d  t he  e n z y m e  ac t iv i ty .  
If  CI-  ion h a d  been  t he  a c t i v a t o r  as sugges ted  b y  ear l ier  
workers ,  a s imi la r  resu l t  would  h a v e  been  o b t a i n e d  w h e n  
KC1 or CuCI~ were used in t he  i n c u b a t i o n  mix tu re .  ]gut 
t he  resu l t s  show a comple te ly  d i f fe ren t  p ic ture .  The  enzy-  
mic  r eac t ion  t owards  Na~CO~ is s imi lar  to  t h a t  o b t a i n e d  
w h e n  NaC1 was a d d e d  to  t he  i n c u b a t i o n  m i x t u r e  in 
increas ing  concen t ra t ions .  To observe  w h e t h e r  or no t  t he  
a l t e r a t i o n  in p H  due to  t h e  a d d i t i o n  of NaC1 or KC1 or 
Na~CO3 or  CuCI 2 could  inf luence  t h e  s t i m u l a t i o n  of ~- 
amylase  a c t i v i t y ;  2 sets  of expe r imen t s ,  one us ing  buf fe r  
a n d  a n o t h e r  w i t h o u t  buffer ,  were r u n  concur ren t ly .  I n  
i n c u b a t i o n  m i x t u r e s  w i t h  NaC1, KC1 or CuC12 the re  was no  
s ign i f ican t  change  in p H  a n d  amylase  a c t i v i t y  in  t he  
non -bu f f e r ed  sys tem.  W i t h  t he  a d d i t i o n  of Na2CO ~ a 
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Fig. 4. Effect of NaC1 ( � 9  KC1 (-A-A-), Na~CO 3 (-~-[2-) and 
CuCla (-O-O-) on the activity of the pancreatic ~-amylase of white 
rat. 

r ise in p H  occurred  in t he  non -bu f f e r ed  assay  med ium,  
inspi re  of wh ich  t he re  was no cons iderab le  change  in  
amylase  a c t i v i t y  w h e n  c o m p a r e d  to t h a t  of t he  buf fe red  
sys tem.  The  p r o b a b l e  r eason  b e h i n d  th i s  p h e n o m e n o n  is 
t he  ab i l i t y  of sod ium ion to  a c t i v a t e  t he  =-amylase  to  a 
g rea t  ex ten t .  

The  m a j o r  func t i on  of t he  sod ium ion in t h e  a n i m a l  
b o d y  appear s  to  be  in connec t ion  w i t h  osmot ic  pressure  
r egu la t ion  a n d  acid base  ba lance .  A l t h o u g h  a large a m o u n t  
of sod ium is p r e sen t  in t he  food, i t  has  n e v e r  received a n y  
a t t e n t i o n  r ega rd ing  i ts  role in  enzymic  reac t ions .  HAWK s 
s u m m a r i z e s  t h a t  a ca t a ly t i c  effect  of sod ium on  e n z y m e  
r eac t i on  c a n n o t  be  t o t a l l y  exc luded.  The  i n v o l v e m e n t  of 
Na  + ions in  t he  a c t i v a t i o n  of /5-galac tos idase  has  r ecen t ly  
been  d e m o n s t r a t e d  b y  WALLENFELS et  al. 8. P r ev ious  
workers  in  th i s  field, who  s u p p o r t e d  t he  chlor ide  depen-  
dence  of a-amylase ,  could no t  avo id  t h e  presence  of Na  + 
in t h e i r  r eac t ion  m i x t u r e s  in t he  fo rm of NaC1, a s suming  
t h a t  CI- was  t h e  ac t iva to r .  I n  c o n t r a s t  t h e  p r e sen t  d a t a  
c lear ly  shows t h a t  C1- of KC1 or CuC12 could n o t  s t i m u l a t e  
t h e  a -amylase  ac t iv i ty .  On t he  o the r  h a n d ,  Na+ w i t h o u t  
C1- (Na2COs) ion s t i m u l a t e d  e -amylase  a c t i v i t y  in  all 
cases. F r o m  the  above  f ind ings  i t  m a y  be sugges ted  t h a t  
t he  Na+ ion ha s  an  i m p o r t a n t  role in t h e  a -amylase  
ac t iva t ion .  

Z~*sammen/assung. I m  Gegensa tz  zu f r i iheren  B e r i c h t e n  
wird  gezeigt,  dass  die A k t i v i e r u n g  der  e -Amylase  n i c h t  
d u r c h  Chlor ide  sonde rn  d u r c h  N a t r i u m - I o n e n  v e r u r s a c h t  
wird.  W e t t e r  wurde  gefunden,  dass  n u r  NaC1 u n d  Na2CO 3 
die A k t i v i t g t  s teigert ,  n i c h t  a b e t  CuC12 u n d  KC1. Alle 
L6sungen,  die Na  + e n t h a l t e n ,  h a b e n  ebenfa l ls  eine 
a k t i v i e r e n d e  Wi rkung .  
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N e w  C h r o m o s o m e  N u m b e r s  in Austra l ian  Leptodacty l idae  (Amphib ia ,  Sa l ient ia)  

The  A u s t r a l i a n  frogs of t he  f ami ly  L e p t o d a c t y l i d a e  
inc lude  t he  l iv ing  forms phene t i c a l l y  closest  to  t he  s t e m  
s tock  t h a t  is p r o b a b l y  ances t r a l  to  all or mos t  of t he  
' a d v a n c e d '  famil ies  of t he  order  1,2, This  evo lu t iona r i l y  
i n t e r e s t i ng  group  of A n u r a n s  h a s  been  s u b d i v i d e d  b y  
PARI~R 3 in to  2 subfami l ies  (Cycloraninae  a n d  Myo- 
b a t r a c h i n a e )  whose  reciprocal  r e l a t ionsh ips  and  phy l e t i c  
roles are st i l l  u n c e r t a i n  4. T he  r ecen t  d i scovery  in Queens-  
l and  of a p r i m i t i v e  genus  Rheobatrachus, t e n t a t i v e l y  
inc luded  in t he  L e p t o d a c t y l i d a e  (bu t  showing  other ,  
especial ly  pe loba t id ,  charac te rs )s ,  and  t he  a n a t o m i c a l  
and  biological  aff ini t ies  shown  b y  some Cycloran inae  
(e.g. Cyclorana) w i t h  t he  Hyl idaeS,  4, seem f u r t he r  to  
compl ica te  t he  p r e s en t  t a x o n o m i c  de f in i t ion  of these  
frogs. 

The  few f a t a  col lected on  t he  ch romosomes  of t he  
M y o b a t r a c h i n a e  (4 species be long ing  to the  genera  
Ranidella 7, Uperoleia a n d  Pseudophryne) a n d  of t he  
Cyc loran inae  (3 species of Limnodynastes) show t h a t  these  
Irogs are  karyologica l ly  v e r y  h o m o g e n e o u s  (all h a v e  

2 n  = 24 and  s imi la r  k a r y o t y p e  morphology)  8. They  also 
a p p e a r  to  be  genera l ly  more  d i f f e r en t i a t ed  t h a n  some 
groups  of Neo t rop ica l  a n d  Af r i can  L e p t o d a c t y l i d a e  
w i t h  2 n  = 26 ( th is  h igher  c h r o m o s o m e  n u m b e r  seems to 
be  bas ic  for t h i s  a n d  for m o s t  of t h e  a d v a n c e d  familiesS). 
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