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s y n a p t i c  even t s ,  and,  therefore ,  s o m e h o w  c o n s t i t u t e  one 
of t he  phys io log ica l  p a r a m e t e r s  of b ioe lec t rogenes is  in 
exc i t ab le  t i ssues .  

If  t h e  two (cytosolic and  m e m b r a n e )  s tores  of the  
e n z y m e  are ex ch an geab l e ,  a v iew no t  too fa r - fe tched  
(see d i scuss ion  in ~), a r a t e  of t he  r e p l e n i s h m e n t  of t h e m  
could  ex i s t  in t h e  exc i tab le  cells a n d  be paced  in a sched-  
u led  fashion .  Shou ld  t h i s  p rove  to be t rue ,  one would  
like to k n o w  w h e t h e r  t he  ra t io  of b o u n d  to  free A C h E  
could  ref lect  t h e  d y n a m i c  of i n t e r conve r s ion  in exc i tab le  
ceils of t h e  two n a t i v e  s t a t e s  of t he  enzyme .  

One  m a y  f u r t h e r  w o n d e r  w h e t h e r  d u r i n g  ne rve  a c t i v i t y  
s uch  an  i n t e r co n v e r s ion  t a k e s  p lace ;  t he  p h e n o m e n o n  
could  be s t r i c t l y  r egu l a t ed  and  c o n t r i b u t e  to some 
f ea tu re s  of t h e  b iopo ten t ia l s ,  s uch  as t he  di f ferences  no t e d  
in n icot in ic  as c o m p a r e d  to  m u s c a r i n i c  c o n d u c t i o n  a n d  
t r a n s m i s s i o n .  I n  t h e  pace  of such  in te rconvers ion ,  the  
second  cho l ines te ras ic  ra t io  (R2) could  be involved .  H y -  
po the se s  conce rn ing  a possible  role of p seudocho l ine s t e -  
rases,  viz. BCh E ,  in ne rve  a c t i v i t y  h a v e  been  success ive ly  
a d v a n c e d  an d  re jected,  and  it  shou ld  be recognized  t h a t  
t he  f u n c t i o n  of th i s  e n z y m e  r e m a i n s  u n k n o w n .  W e  shal l  
t r y  to t e s t  t h e  ab o v e  a s s u m p t i o n .  

The  t h i rd  ra t io  (Ra) was  found  to  h a v e  d i f fe ren t  va lues  
(p<0 .001)  in t he  m u s c a r i n i c  t i s sues  s tud ied ,  b u t  no 
s ign i f i can t  d i f ferences  be tw e e n  b r a in  a nd  musc l e  ra t ios  
were obse rved  (Table II).  R e m e m b e r i n g  t h a t  all these  
m u s c a r i n i c  t i s sues  differ  in the i r  chol inergic  i n n e r v a t i o n  8, 
p a r a s y m p a t h e t i c  of i n h i b i t o r y  (heart)  a nd  e x c i t a t o r y  
t y p e  ( intest ine)  or s y m p a t h e t i c  of e x c i t a t o r y  t y p e  (uterus) ,  
s u c h  dif ferences  could,  if a n y t h i n g ,  be expec ted ,  b u t  t he  
lack  of s igni f icance  be tw e e n  t he  va lue s  of b ra in  a nd  
musc le  is surpr iz ing .  

The  o b s e r v a t i o n  t h a t  a s ign i f i can t  (bound  to free) 
A C h E  ra t io  also occurs  in exc i tab le  t i s sues  of t he  chick,  
a n d  t h a t  i t  s e e ms  to  be a t t a i n e d  a t  a specific per iod of 
d e v e l o p m e n t  (VARELA a n d  MANDEL, unpub l i shed )  ren-  
ders  the  foregoing v iews  w o r t h y  of cons idera t ion .  

Las t ly ,  t he  e n z y m i c  va lues  f ound  in  ne rve  r e m i n d s  one 
of the  d e b a t e  a b o u t  t he  p a r t i c i p a t i o n  of A C h E  in con- 
duc t i on  bes ides  i ts  roIe in s y n a p t i c  t r a n s m i s s i o n  9. 

8 M. R. BENNETT, Autonomic Neuromuscular Transmission (Cam- 
bridge University Press, Cambridge 1972). 
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Summary .  MAO a c t i v i t y  was  found  to be in f luenced  by  t he  g e n o t y p e  or s t r a i n  of m o u s e  up  to 20 d a y s  of age. The  s t ra in  
d i f ferences  obse rved  m a y  der ive  f rom d i f fe ren t  r a t e s  of b r a in  d e v e l o p m e n t .  A n u m b e r  of neuro log ica l  m u t a t i o n s  corn- 
p r iz ing  th ree  pa tho log ica l  c lasses  h a d  no effect  on MAO. 

M o n o a m i n e  ox idase  (E.C. 1.4. 3.4.; MAO) is a f lavo-  
p ro t e in - l i nked  d e a m i n a t i n g  e n z y m e  of b iogenic  a m i n e s  2 4; 
it  is p r e s e n t  in m i t o c h o n d r i a  of m a m m a l i a n  liver, kid-  
neys ,  i n t e s t i ne s  a n d  bra in .  I n  the  b ra in  i t  occurs  in b o t h  
glial cells an d  s y n a p t o s o m e s S ,  6. A p p a r e n t l y ,  mu l t i p l e  
f o rms  of MAO ex is t  in t he  b ra in  a l t h o u g h  the re  is st i l l  
c o n t r o v e r s y  as to t h e  ex i s t ence  of t r ue  i sozymes  or b ind-  
ing  of a single e n z y m e  p ro t e in  to  d i f fe ren t  c o m b i n a t i o n s  
of phospholipidsT-~0.  The  p robab le  ex is tence  of mul t ip l e  
e n z y m i c  fo rm s  was  sugges t ed  b y  s tudies ,  m o s t l y  in ra t s ,  
on  t he  role of MAO in b ra in  m a t u r a t i o n .  In  r a t s  1~,~ a nd  
mice  ~a-15 MAO a c t i v i t y  is c lear ly  a g e - d e p e n d e n t ;  it  in- 
creases  to a b o u t  18 d a y s  of age b u t  c h a n g e s  l i t t le  the re -  
a f t e r  in ra t s ,  b u t  c o n t i n u e s  to f l u c t u a t e  in mice  un t i l  
6 weeks  of age. Di f fe rences  in MAO a c t i v i t y  as re la ted  to 
b r a in  regions  an d  e s t ru s  cycle h a v e  been  n o t e d  in the  
rat~6; reg ional  c h a n g e s  h a v e  also been  repor t ed  in mice  
fol lowing f igh t ing  1L 

In  our  c o n t i n u i n g  s tud ie s  of neuro logica l  m u t a t i o n s  of 
mice  we d e t e r m i n e d  b r a in  a n d  l iver  MAO of a n u m b e r  of 
m u t a n t s  be long ing  to 3 d i f fe ren t  c l in ico-pathologica l  
classes.  Th ese  were m u t a n t s  w i t h  a) cerebel lar  mal for -  
m a t i o n s  a n d  a tax ia ,  b) cerebel lar  m a l f o r m a t i o n s ,  a t a x i a  
a n d  ep i l ep t i fo rm seizures,  a n d  c) t r e m o r s  a n d  fa ta l  
se izures  w i t h o u t  a n a t o m i c a l  c h a n g e s  of t he  cerebe l lum.  

Material and methods. The  fol lowing m u t a t i o n s  were 
s tud ied ,  l eaner  (C57BL/6J  - tg l~ / tg  1~) and  reeler (C57BL/ 
6J - rl/rl) be long ing  to  class  (a), weave r  (B6CBA F 1 - 
wv/wv) of class (b), and  j i m p y  (B6CBAF~ - ~p~,a/y) a nd  
wobb le r - l e tha l  ( W L H R / J  - wl/wl) of class  (c). T h e y  were 
c o m p a r e d  w i t h  the i r  r e spec t ive  n o r m a l  ( + / )  l i t t e r m a t e  
controls .  Since severa l  of t he se  m u t a t i o n s  are m a i n t a i n e d  

on d i f fe rent  genet ic  b a c k g r o u n d s  we also a na lyz e d  t he  
effect  of t he  g e n o t y p e  or inbred  s t r a i n  on MAO. Due  to 
t he  s h o r t e n e d  life s p a n  of t h e  m u t a n t s ,  t h e y  a nd  the i r  
cont ro ls  were genera l ly  18 to 20 d a y s  old b u t  we also 
s t ud i e d  t he  d i f fe ren t  inbred  s t r a in s  a t  6 weeks  of age. 
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Monoamine oxidase activities in different strains of mice 
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Strain Age Specific activity, SE Relative activity, SE 

Brain Liver Brain Liver 

C57B1/6J (4) 18-20 days 11.82 0.44 �9 166.67 5.75 ~ 0.336 0.012 b 5.74 0.20 b 
CBA/J (8) 18 20 days 9.26 0.25 ~ 97.80 3.40 ~ 0.249 0.015b 2.58 0.20 �9 
B6CBAF 1 (8) 20 days 9.37 0.52 104.65 7.77 0.256 0.02 3.23 0.30 
C57B1/6J (7) 6 weeks 13.40 1.48 104.03 16.03 0.387 0.043 4.26 0.75 
CBA/J (6) 6 weeks II.37 0.66 93.65 5.93 0.317 0.023 3.37 0.36 
DBA/2J (6) 6 weeks 12.80 0.56 133.52 8.02 0.349 0.011 4.84 0.17 

Specific activity -- nmole Kynuramine deaminated/mg protein/30 min. Relative activity = [xmole Kynuramine deaminated/g tissue/30 rain. 
SE, standard error; ( ) number of mice; ~Student Z-test, p < 0.05; bp < 0.01. 

The mice were killed by  decapi ta t ion .  The bra ins  and 
livers were t hen  excised and frozen immedia te ly  a t  -70  ~ 
On the  day  of assay the  organs were weighed  and  homo-  
genized in 9 volumes  of 0.25 M sucrose. The homo-  
genates  were t h e n  cent r i fuged at  1500 •  for 10 min to 
r emove  cellular debris  and the  s u p e r n a t a n t  again centr i -  
fuged at  18,000 •  for 20 min to  pellet  the  mi tochondr ia .  
The mi tochondr i a  were t hen  resuspended  in a volume 
equal  to 3 X the  wet  weight  of the  organ.  P ro te in  was 
de t e rmined  by  the  LOWRY m e t h o d  18 and  MAO according 
tO ~VYEISSBACH et  allK Since in ter ference  occurred wi th  
mi tochond i i a l  suspensions  f rom bra in  mater ia l s  a t  the  
adsorp t ion  peak  of the  subs t ra te ,  kynu ramine  d ihydro-  
b romide  (360 nm) we read the  adsorp t ions  a t  328.5 n m  
which  is the  peak  for the  reac t ion  product ,  4 -hydroxy-  
quinoline.  As the  reac t ion  is equ imolar  we express  all 
the  resul ts  as the  a m o u n t  of subs t r a t e  uti l ized. E n z y m e  
ac t iv i ty  was ha l t ed  e i ther  by  boil ing the  homogena t e  for 
10 min or the  add i t ion  of 0.6 ml of 10 m M  iproniazid  
p h o s p h a t e  to the  react ion mix ture ,  bu t  was unaf fec ted  
by  the  addi t ion  of 10 b~moles of po tas s ium cyanide.  

Results and discussion. None of the  m u t a t i o n s  tes ted  
af fec ted  MAO as we found no differences in MAO be- 

tween  any  of the  m u t a n t s  and the i r  respect ive  l i t t e rma te  
controls  (data no t  shown).  However ,  the re  were signifi- 
can t  differences (p < 0.05) b e t w een  some of the  m u t a n t s  
i.e. reeler (rl), j i m p y  (fpm~a) and wobble r  le thal  (wl). 
Since these  differences did no t  resul t  f rom an effect  of the  
m u t a n t  genes themse lves  t h e y  m u s t  have  resul ted  f rom 
differences  in t h e  genet ic  background  or inbred  strains.  
Our resul ts  are p re sen ted  in the  Table.  For  example  
s t ra in  C57BL/6J  has s ignif icant ly  h igher  levels of MAO 
in b o t h  bra in  and  liver t h a n  s t ra in  CBA/J .  The hybr id  
be tween  t h e m  (B6CBAF1) is like CBA/J  suggest ing 
dominance  for low over  h igh MAO act iv i ty .  The fact  t h a t  
differences in MAO be tween  s t ra ins  occurred only  up to 
20 days  of age b u t  no t  a t  6 weeks m a y  reflect  geno type -  
d e p e n d e n t  differences in ra tes  of Organ d e v e l o p m e n t  and 
ma tu ra t i on .  Thus ,  our  d a t a  conf i rm the  age differences in 
levels of MAO observed  by  others  ~3-~s. 

ts O. H. LowRY, N. J. ROSEBROUGH, A. L. FARR and R. J. RANDALL, 
J. biol. Chem. 793, 265 (1951). 

19 H. WEISSP, ACH, T. F~. SMITH, J. W. DALY, B. WITKOP and S, 
UUEN~RIEND, J. biol. Chem. 235, 1160 (1960). 

Serum Enzyme Activities in the African Elephant (Loxodonta africana) 
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Summary. The serum act ivi t ies  of a spa r t a t e  aminot ransferase ,  a lanine aminot ransferase ,  ~ - h y d r o x y b u t y r a t e  dehydro-  
genase and creat ine  phosphok inase  have  been  measured  in the  Afr ican e lephant .  In  general,  the  values  were b road ly  
comparab le  wi th  those  of man  excep t  t h a t  a lanine amino t rans fe rase  was m u c h  lower and creat ine  phosphok inase  higher.  
No var ia t ion  due  to  age, sex, season or locat ion was  observed.  

Measu remen t s  of the  levels of the  enzymes  found in 
blood serum are widely  used in clinical laborator ies  as 
diagnost ic  aids in t he  t r e a t m e n t  and assessment  of 
h u m a n  disease. Increas ing  use of such assays  is also 
being made  in ve t e r ina ry  laborator ies  in t he  care and 
m a n a g e m e n t  of domes t ic  animals.  The Afr ican e lephant ,  
Loxodonta a/ricana, is an animal  of some commercia l  
impor t ance  and,  since we are cur ren t ly  involved in a 
wide ranging  s t u d y  of t he  e l ephan t  in the  game parks  of 
Uganda ,  we decided to  measure  the  s e rum act ivi t ies  of 
a spa r t a t e  aminot rans fe rase  (AST), alanine amino t rans -  

ferase (ALT),  ~ - h y d r o x y b u t y r a t e  dehydrogenase  (~- 
HBD,  lac ta te  dehydrogenase - l - i soenzyme)  and creat ine 
phosphokinase  (CPK) and  to  f ind out  w h a t  factors,  if 
any,  caused var ia t ions  in these  levels. 

Material and methods. Blood was ob ta ined  immedia te ly  
af ter  d e a t h  f rom e lephants  shot  in the  Rwenzor i  and 
IKabalega Nat iona l  Pa rks  in Uganda .  Serum samples  
were frozen as soon as prac t icable  and t h e n  f lown to  the  
Un i t ed  K i n g d o m for analysis.  

AST, ALT, c~-HBD and  C P K  were  all e s t ima ted  using 
op t imized  s t a n d a r d  me t h o d s  ~ ob ta ined  in ki t  form 


