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burnmary.

Some of  the factors which regulate creat ine k inase in rat  skeleta l  muscle

du r i ng  pos tna ta l  deve lopmen t  a re  desc r i bed  i n  t h i s  t hes i s .

In chapter I  a short  int roduct ion is  g iven on the aim of  the study.  Many

studies have y ie lded evidence that  the development of  enzymes in Èhe l iver

is  under mul t ip le hormonal  contro l .  Such studies have never been made for

the development of  enzymes in muscle.  I t  seêmed thereforè worthwhi le to

invest igate whether or  not  the pr incip les which are operat ive for  the developmenL

of enzymes in l iver  can be appl ied to the development of  enzymes in muscle.

A  sho r t  t ev i ew  o f  Èhe  l i t e ra tu re  on  c reaÈ ine  k i nase  i s  g i ven  i n  chap te r

r r  Tha  ranan t  ^ - i - i ^ns  abou t  myogenes i s  i n  v i t r o  a re  d i scussed .  Fu r t he r -

more at tent ion is  paid to the factors which rnay inf luence muscle develop-

ment in v ivo.

I n  chap te r  I I I  Èhe  deve lopmenÈ  o f  va r i ous  b i o l og i ca l  pa rame te rs  i s  r epo r -

t ed .  The  c reaÈ ine  k i nase  ac t i v i t y  i nc reases  l 5 - f o l d  and  t h i s  i nc rease  occu rs

in a stepwise manner dur ing developmenÈ. Three isoenzymes of  creat ine k inase

occur in the sarcoplasm: I ÍM, MB and BB. The increase of  creat ine k inase

act iv i ty  is  mainly due to an act ivat ion of  the M-gene. The f i rs t  Èwo in-

creases of  creat ine k inase run paral le l  to t ransient  increases in the DNA

con ten t .  The  requ i r emen t  o f  ce l l  d i v i s i on  f o r  t he  syn thes i s  o f  c rea t i ne

k i n a s e  i s  d i s c u s s e d .

In chapter IV exper iments aïe descr ibed which provide strong evidence

that  hormones play indeed an important  part  in muscle development.  Both thyr-

oxine and glucocort icoids can be considered as natural  s t imul i  for  the syn-

Èhes i s  o f  c rea t i ne  k i nase ,  Tes tos te rone  i s  necessa ry  f o r  body  g row th .  The

effects of  these hormones on creat ine k inase synÈhesis andfor  body growth

are age-dependent.  The maximum increase of  creat ine k inase acLíví ty (252)

occu rs  be tween  5  and  7  days  a f t e r  b i r t h .  Thy rox i ne  adm in i s t r a t i on  has  v i r -

t u a 1 l y  n o  e f f e c l  d u r i n g  t h i s  p e r i o d .  W h e n  a  p r e l r e a t m e n t  w i t h  t h y r o x i n e  w a s

g i ven  co r t i sone  ace ta te  i nc reased  c rea t i ne  k i nase  ac t i v i t y  t o  abouc  1552 .

These  e f f ec t s  a re  a l so  d i scussed  i n  chap te r  IV .

l n  chap te r  V  t he  resu l t s  o f  expe r imen ts  w i t h  ho rmones  whose  ac t i on  i s

mediated v ia c-Al . {P are descr ibed.  Db-c-AMP shows some smal l  ef fects on the

c rea t i ne  k i nase  ac t i v i t y  and  t he  i soenzyme  ra t i o  a fLe r  t he  t r ans ien t  i nc reas -

e s  o í  t h e  D N A  c o n l e n t .  H o w e v e r ,  n e i t h e r  j n s u l i n  n o r  a d r e n a l i n  s l r o w  a n y  e f f e c t
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on creat ine k inase development dur ing thê same per iod.  Innervat ion is  very

important  for  normal  muscle grorÀrÈh and creat ine k inase development.  l Íuscle

weighÈ decreased less i f  db-c-GMP r{ras administered af ter  denervat ion.  To-

gether \^r i th the increases of  the BB isoenz)rme af ter  db-c-GI lP or  succinyl -

chol ine adrninístrat ion in the denervated muscle suggests an ef fect  of  these

agents on the prol i ferat ion of  satel l iÈe ce1ls.  Growth hormone st imulates

creaÈine k inase synthesis immediately af ter  b i r th unt i l  about the increase

in the plasma thyroxine level .

The  ex i s t ence  o f  b i nd ing  p ro te i ns  f o r  g l ucoco r t i co i ds  and  t es tos te rone

in  t he  sa rcop lasm o f  t he  musc le  sugges t s  t ha t  t he  musc le  i s  a  Èa rge t  t i s sue

for  these hormones.  The s igni f icance of  these measurements as r íe1l  as the

developmental  changes of  these binding proteins are discussed in chapter VI .

Chapter VI I  reports that  thyroxine as wel l  as g lucocort icoid adrnin ist ra-

t ion resul ts in an increase of  the content  of  mi tochondr ia in muscle.  Both

these  ho rmones  a l so  have  an  e f f ec t  on  myo f i b r i l l ogenes i s .

A general  d iscussion of  Èhe exper imental  resulÈs is  presented in chapter

VI I I .  I t  is  shornm that  thyroxine has an important  funct ion in creat ine

kinase and muscle development.  A model ,  based on Hol tzers hypothesis on

myogenesis in v i t ro is  presented which rnay explain the observed isoenzyme

rat ios dur ing development and af ter  the var ious hormonal  and surgical  t reat-

men fs .
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