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Summary. Field  s t u d i e s  h a v e  shown  t h a t  t he re  is a 
seasonal  v a r i a t i o n  in mi tos i s  of lens a n d  cornea l  ep i the -  
l ium (high jn May  and  June ,  low d u r i n g  t he  res t  of t he  
year) .  Th i s  p h e n o m e n o n  can  be r ep roduced  in t h e  l abora -  
t o r y  b y  t e m p e r a t u r e  m a n i p u l a t i o n .  The  response  in t he  

lens depends  on t he  presence  of t h e  p i t u i t a r y  g land  whi le  
t h e  cornea l  one seems to be  i n d e p e n d e n t  of it .  
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Relat ionship  Between  C a - A T P a s e  Act iv i ty  and Subuni ts  of Myos in  in the M y o c a r d i u m  of Rats  
Condit ioned by  S w i m m i n g  

N a t i v e  myos in  of fas t  (F-myosin) ,  slow (S-myosin)  and  
card iac  (C-myosin) muscle  prossesses A T P a s e  ac t iv i ty .  The  
A T P a s e  a c t i v i t y  of e x t r a c t e d  a n d  pur i f ied  m y o s i n  in v i t ro  
can  be  a c t i v a t e d  in severa l  ways,  e.g. b y  Ca ++ . This  
a c t i v i t y  can  be  changed  u n d e r  n o r m a l  c i r cums tances  or 
fol lowing chronic  a l t e r a t ions  of physiological  s t a t e  (devel- 
o p m e n t  of o rgan i sm 1, work  over load  2,3, muscle  d y s t r o p h y  *, 
h e a r t  failurea,  5). I t  seems t h a t  the  e n z y m a t i c  a c t i v i t y  of 
con t rac t i l e  p ro t e in s  genera l ly  corre la tes  w i t h  t he  func t iona l  
a n d  con t rac t i l e  c a p a b i l i t y  of t he  respec t ive  muscle1,% 
The  m e c h a n i s m  b y  wh ich  t he  e n z y m a t i c  a c t i v i t y  of 
myos in  is changed ,  as well  as the  reciprocal  changes  in t he  
myos in  molecule  which  enab le  th i s  d y n a m i c  of t he  A T P a s e  
a c t i v i t y  and  force ve loc i ty  re la t ion,  is of cons iderab le  
theo re t i ca l  i n t e r e s t  and  t o d a y  is still  unclear .  

The  a im  of t h e  p r e s en t  s t u d y  was to d e t e r m i n e  w h e t h e r  
changes  in t he  specific Ca -ATPase  a c t i v i t y  in con t rac t i l e  
p ro te ins  fol lowing work  over load  are l inked  causa l ly  w i t h  
the  changes  in molecu la r  we igh t  of t he  l igh t  cha ins  (LC) 
of myos in  or t he  change  in t he i r  p r opo r t i ons  to  each  
other .  

The  Ca-ATPase  ac t iv i t ies  were s tud ied  in t he  cardiac  
ac tomyos in -  a n d  myos in  so lu t ions  f rom con t ro l  r a t s  (CH) 
and  of r a t s  cond i t ioned  b y  swimming  (SH). T he  d u r a t i o n  
of s w i m m i n g  (water  t e m p e r a t u r e  35~ was 100-120 h 
in 8-10 weeks. 

A c t o m y o s i n  was e x t r a t e d  f rom fresh v e n t r i c u l a r  t issue 
us ing 3 vol. of Webe r -Edsa l l - so lu t i on  for 24 h a t  4~ and  
pur i f ied  b y  r epea t ed  p rec ip i t a t ion .  The  myos in  was 
p r epa red  b y  d issocisa t ion  of t he  above  a c t o m y o s i n  b y  the  
u l t r acen t r i fuga l  s epa ra t i on  of myos in  a n d  ac t in  accord ing  

to WEBER 7. Af te r  s w i m m i n g  t ra in ing ,  Ca+~-ATPase  
a c t i v i t y  in ac tomyos in -  a n d  myos inso lu t ions  was signifi- 
c a n t l y  increased  c o m p a r e d  to  t he  con t ro l  rats .  This  he ld  
good for a l a r g e  r ange  of d i f fe ren t  Ca ++- and  K+-con - 
c e n t r a t i o n s  2. 

B y  SD S-gel e lec t rophores i s  s us ing  10 % po lyacry lamide ,  
we found  t h a t  card iac  myos ins  f rom b o t h  t r a i ned  (SH) 
a n d  u n t r a i n e d  (CH) r a t s  posses 2 l igh t  cha ins  w i th  a mol  
w t  f rom 26,000 (LCz) a n d  18,500 (LC2). Differences  in  mol  
w t  be tween  2 l igh t  cha ins  of CH a n d  of S H  could be 
excluded.  

However ,  t he  s t o i c h o m e t r y  of these  cha ins  ind ica t ed  
t h a t  the  changes  in t he  e n z y m a t i c  a c t i v i t y  of C-myos in  of 
t r a i n e d  ra t s  were a c c o m p a n i e d  b y  an  a l t e red  q u a n t i t a t i v e  
r e l a t ionsh ip  of b o t h  l igh t  cha ins  of myos in .  The  re la t ive  
a m o u n t  of t he  e lec t rophore t i ca l ly  s lower c o m p o n e n t  (LCI) 
w i t h  a tool wt  of 26,000 was s ign i f ican t ly  h igher  in myos in  
f rom SH t h a n  in t he  myos in  f rom CH. W h e r e a s  t he  r a t io  
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Fig. 1.:Average shift in the relation LC1/LC 2 in SH (146:100) 
in comparison with CH (124 : 100). SH, cardiac myosin of rats 
conditioned by swimming; CH, cardiac myosin of control rats. 
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of L C I : L C  3 in C-myos in  f rom cont ro l  r a t s  a m o u n t s  to  
124: 100, a r e l a t ion  of 146:100  resu l t s  in t h e  case of t h e  
C-myos in  of r a t s  cond i t ioned  b y  swimming  (Figure).  

These  resu l t s  are  cons i s t en t  w i t h  those  of OGANESSYAN 
et  al. 3. The i r  resu l t s  i nd i ca t ed  t h a t  t he  a l t e r a t ions  in  
e n z y m a t i c  a c t i v i t y  of t he  card iac  con t rac t i l e  p ro te ins  in  
dogs fol lowing work  over load  ( expe r imen ta l ly - induced  
aor t ic  s tenosis)  were assoc ia ted  w i t h  c o n c o m i t a n t  local  
changes  in HMM-reg ion  of myosin .  I n  th i s  molecule-  
region (HMM), l igh t  cha ins  are associa ted  w i t h  t he  myos in  
core 3. 

The  changes  in t i le specific A T P a s e  a c t i v i t y  a n d  p a t t e r n  
of l igh t  cha ins  of m y o s i n  assoc ia ted  w i t h  t h e  a l t e r a t i ons  
of physio logica l  s t a t e  or w i t h  t h e  con t rac t i l e  c a p a b i l i t y  of 
r espec t ive  muscle,  c an  be  exp la ined  on  t h e  basis  of iso- 
enzymes .  I t  is e v i d e n t  t h a t  t h e r e  are  differences  b e t w e e n  
ind iv idua l  myos in  species w h i c h  or ig ina te  in  t h e  d i f fe rent  
muscle  types .  Moreover ,  s t o i c h o m e t r y  of essent ia l  l i gh t  
cha ins  in  myos in  p r e p a r a t i o n s  ind ica tes  t h a t  in  all  m y o s i n  
p r e p a r a t i o n s  of fast ,  slow and  cardiac  muscle,  t he re  m a y  
be  severa l  d i f fe ren t  molecule  t ypes  presen t ,  a t  leas t  w i t h  
respec t  to  l igh t  cha ins  c o m b i n a t i o n  of myos in  molecules  10. 

Moreover ,  accord ing  to s tudies  of SARKAR 11, t he  re la t ive  
c o n t r i b u t i o n  of essent ia l  l i gh t  cha ins  to  A T P a s e  ac t iv i t i es  
of myos in  is unequa l .  I n  F -myos in ,  LC 1 c o n t r i b u t e s  
s ign i f i can t ly  more  to  th i s  a c t i v i t y  (60-70%)  t h a n  LC 3 
(30-40%) .  

Hence  i t  is possible  t h a t  t he  changes  in l igh t  cha ins  
p a t t e r n  a n d  specific A T P a s e  a c t i v i t y  of a g iven  myos in  
p r epa ra t i on ,  as found  b y  us in  foregoing expe r imen t s ,  m a y  
be  based  on  v a r i a t i o n s  in  t he  c o m b i n a t i o n  of pa r t i cu l a r  
i soenzymes  in t h e  g iven  m y o s i n  p r epa r a t i on .  

The  va r i a t i on  in t he  r e l a t ion  of t he  p a r t i c u l a r  s u b u n i t s  
of myos in  to  each  o t h e r  m a y  or ig ina te  in t he  k ind  of bio-  
syn thes i s  a n d  d e g r a d a t i o n  of myos in  molecule.  W i t h  
respec t  to  t he  f o r m a t i o n  as well  as t he  degrada t ion ,  t he  
myos in  molecule  is a d y n a m i c  prote in .  I t  is n e i t h e r  syn-  
t he t i z ed  no r  deg raded  as a func t iona l  uni t .  As shown in 
severa l  s tudies ,  i ts  single s u b u n i t s  are p roduced  TM a n d  
deg raded  la i n d e p e n d e n t l y  a n d  a t  he t e rogeneous  r a t e s  ~4. 
There  is c o n s e q u e n t l y  no  one- to -one  coo rd ina t ion  of t h e  
syn thes i s  a n d  d e g r a d a t i o n  of i ts  i nd iv idua l  subuni t s .  The  

syn thes i s  of myos in  is s ign i f i can t ly  acce le ra ted  in response  
to  work  over load  15. As a consequence  of severe phys ica l  
exercise, h e m o d y n a m i c  load of t he  h e a r t  is increased a n d  
the re fore  t he  p r o d u c t i o n  of m y o s i n - p r o t e i n  is s ign i f ican t ly  
accelera ted.  Th i s  acce le ra ted  p r o d u c t i o n  of myos in  a long 
w i t h  a d i f fe rent  speed of syn thes i s  and  d e g r a d a t i o n  of t he  
i nd iv idua l  c o m p o n e n t s  leads to  t he  changes  in t h e  re la t ions  
of l igh t  cha ins  to  each  o the r  a n d  accord ing ly  to  changes  
in t he  specific A T P a s e  ac t iv i ty .  Hence,  t he  cont ro l -  
m e c h a n i s m  to  syn these  t h e  i nd iv idua l  s u b u n i t s  a n d  
c o n s e q u e n t l y  t he  p a r t i c u l a r  i soenzymes  could t o g e t h e r  
to  be  r egu la t ive  m e c h a n i s m  to  p roduce  a myos in  of t he  
specific A T P a s e  a c t i v i t y  a p p r o p r i a t e  to  t he  a c t i v i t y  
p a t t e r n  of r espec t ive  muscle.  

ZusammenJassung. I m  M y o k a r d  s c h w i m m t r a i n i e r t e r  
R a t t e n  l a n d  sich eine s ign i f ikan te  S te ige rung  der  spezifi- 
s chen  A T P a s e - A k t i v i t ~ t  v o n  A k t o m y o s i n  u n d  Myosin,  
die yon  e iner  -~nderung  in der  Re l a t i on  der  l e ich ten  Ke t -  
t en  des Myosinmolekt i l s  beg le i te t  war .  
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N e u r o c h e m i c a l  Correlates  of Al loxan Diabetes:  I. 
Levels  of A m p h i b i a n  Brain 

Var ious  l ines of ev idence  h a v e  impl i ca ted  insul in  in t he  
modi f i ca t ion  of CNS a c t i v i t y  a n d  funct ion1,  3. S tudies  in  
t he  r a t  i nvo lv ing  a d m i n i s t r a t i o n  of a l loxan  h a v e  d e m o n -  
s t r a t e d  t h a t  t o t a l  phospho l ip id  con t en t s  of t he  b r a i n  
increase  m a r k e d l y  in d iabe t i c  cond i t ion  8. FIELD a n d  
MASSACHUSETTS 4 r epo r t ed  a depress ion  of t he  a c t i v i t y  of 
t he  acet ic  t h iok inase  e n z y m e  in d iabe t ic  nerves .  However ,  
r ecen t  s tud ies  5 ind ica te  t h a t  the  s p o n t a n e o u s  e lectr ical  
a c t i v i t y  of t he  b ra in ,  t he  ce rebra l  glucose c o n s u m p t i o n  
a n d  t he  r a t e  of eff lux of K+ f rom t he  b r a i n  of r a t s  are n o t  
a f fec ted  b y  insulin.  I n  v iew of such  a d i s c r epancy  i n  t h e  
i n f o r m a t i o n  ava i l ab le  on  t he  CNS of d iabe t ic  ve r t eb ra t e s ,  
t he  p r e s e n t  s t u d y  was  proposed .  The  p r e s e n t  inves t iga -  
t ion  p re sen t s  i n f o r m a t i o n  a b o u t  t he  changes  occur r ing  in 
t he  levels  of R N A  a n d  p ro t e ins  in  t he  d i f fe ren t  regions  of 
t h e  b r a i n  of n o r m a l  a n d  a l loxan-d iabe t i c  frogs. 

Frogs,  Rana cyanophlictis, of m e d i u m  size (22-28 g) 
were used  for t he  s tudy .  T h e y  were p u r c h a s e d  f rom local  
dealers  a n d  s tocked  in t h e  l a b o r a t o r y  a q u a r i a  a t  25 4- 
2 ~ These  an ima l s  were force-fed once in 3 days  on  t he  leg 
muscle  of frog. 

Ribonucle ic  Acid and Protein 

Diabe te s  was induced  b y  i.m. in jec t ions  of f reshly  
p r e p a r e d  aqueous  so lu t ion  of a l loxan  m o n o h y d r a t e  (40 
m g / k g  b o d y  weight)  6. An imals  were ana lyzed  48 and  96 h 
a f t e r  a l loxaniza t ion .  T h e y  were kil led b y  decap i t a t i on  
and  t he  b ra ins  were qu ick ly  r e m o v e d  a n d  washed  in ice- 
cold sal ine (to r e m o v e  the  a d h e r i n g  blood).  The  fore, m id  
a n d  h i n d  b r a i n  regions  were s e p a r a t e d  wit l l  s ter i l ized fine 
b e n t  forceps a n d  scalpel,  weighed in a n  electr ical  ba l ance  
in a m p h i b i a n  R inge r  ~ and  i m m e d i a t e l y  e x t r a c t e d  w i t h  
dis t i l led water .  P ro t e in s  f rom the  aqueous  e x t r a c t  were 
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