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Fa t ty  a c i d s  (FA) a r e  t h e  p re fe r r ed  s u b s t r a t e  of adu l t  smal l  
i n t e s t i n e .  We have measured enzymes c o n t r o l l i n g  FA ox ida t ion  
(palmityl-CoA syn the t a se  and pa lmi ty l ca rn i t i ne  t r ans fe ra se )  
and FA ox ida t ion  i t s e l f  during development of t he  r a t  and bo- 
v i n e  i n t e s t i n e .  Cytochrome oxidase  a c t i v i t y  of c a l f  i n t e s t i n a l  
homogenates was twice t h a t  of t h e  f e t u s ,  i n d i c a t i n g  a post- 
n a t a l  i nc rease  i n  mitochondria1 number. Oxidation of pa lmi t i c  
and c a p r i c  ac id  by bovine i n t e s t i n e  increased from 2 t o  10nm/ 
mg/hr by th ree  weeks of age and decreased t o  l e s s  than lnm/mg/ 
h r  i n  t he  adu l t .  Aceta te  ox ida t ion  by bovine i n t e s t i n e  showed 
a s i m i l a r  developmental p r o f i l e .  Acetyl-CoA syn the t a se ,  pal- 
mityl-CoA syn the t a se  and pa lmi ty l ca rn i t i ne  t r a n s f e r a s e  showed 
p o s t n a t a l  i nc reases  i n  a c t i v i t y .  Developmental i nc reases  i n  
FA ox ida t ion  were a l s o  observed wi th  i s o l a t e d  r a t  i n t e s t i n a l  
mitochondria.  Ac t iv i ty  increased u n t i l  10 days of age, then 
dec l ined  u n t i l  day 18,  and again increased.  Palmityl-CoA syn- 
t h e t a s e  a c t i v i t y  of r a t  i n t e s t i n a l  mitochondria remained high 
throughout development whereas microsomal a c t i v i t y  was low un- 
t i l  day 1 8  when i t  increased markedly. Pa lmi ty l ca rn i t i ne  
t r a n s f e r a s e  a c t i v i t y  of r a t  i n t e s t i n a l  mitochondria increased 
from 0.5 t o  2.8 m/mg/min by 10 days of age and then showed a 
dec l ine  t o  a d u l t  l e v e l s .  These changes i n  FA oxidat ion may be 
important f o r  func t iona l  maturation of t h e  i n t e s t i n e  and a l s o  
r e f l e c t  t h e  importance of FA as s u b s t r a t e s  i n  the  i n t e s t i n e .  
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Beating monolayer c u l t u r e s  of f e t a l  r a t  h e a r t  have been 
u t i l i z e d  t o  measure ox ida t ion  of l a b e l l e d  s u b s t r a t e s  t o  14c02 
and t o  i n v e s t i g a t e  metabol ic  i n t e r a c t i o n s  of c e l l s  i n  cu l tu re .  
Increased r a t e s  of g lucose  ox ida t ion  by p r o l i f e r a t i n g  a s  com- 
pared t o  dens i ty  i n h i b i t e d  h e a r t  c e l l s  is due t o  enhanced pen- 
t o s e  phosphate pathway a c t i v i t y  dur ing p r o l i f e r a t i v e  growth. 
Oxidation of pa lmi t a t e  by r a t  h e a r t  c u l t u r e s  is independent of 
s t a g e  of growth and is l i n e a r  w i th  inc reas ing  p ro t e in  concent- 
r a t i o n  and time. Oxidation of pa lmi t a t e  is s t imu la t ed  by ad- 
d i t i o n  of c a r n i t i n e  t o  t h e  assay medium. Unlabelled pa lmi t a t e  
spared t h e  ox ida t ion  of g lucose-14~ t o  1 4 ~ 0 ~  by 50%. Unla- 
b e l l e d  glucose  had no e f f e c t  on t h e  oxidat ion of palmita te .  
Pa lmi t a t e  d i d  n o t  i n h i b i t  l a c t a t e  product ion by r a t  h e a r t  c e l l  
c u l t u r e s  incubated wi th  b u f f e r  a lone o r  w i th  glucose. Embry- 
on ic  r a t  h e a r t  c u l t u r e s  a c t i v e l y  oxidized py ruva te -14~  t o  
1 4 ~ 0 2 .  A s  observed wi th  glucose, add i t i on  of a l m i t a t e  t o  t h e  
assay medium i n h i b i t e d  oxidat ion of pyrwate-lgC t o  1 4 ~ 0 2  by 
50%. I n  c o n t r a s t ,  pa lmi t a t e  had no e f f e c t  on 1 4 ~ 0 2  production 
f rom<-ketoglutara te .  S imi l a r  t o  t h e  a d u l t  h e a r t ,  pa lmi t a t e  is 
t h e  p re fe r r ed  s u b s t r a t e  of f e t a l  r a t  h e a r t  cu l tu re s .  The d a t a  
sugges t s  t h a t  i n h i b i t i o n  of g lucose  ox ida t ion  by pa lmi t a t e  is 
r e l a t e d  t o  d i r e c t  i n h i b i t i o n  of pyruvate  dehydrogenase. Cul t  
t u red  myocardial c e l l s  provide a r e l a t i v e l y  homogeneous source  
of t i s s u e  f o r  i n v e s t i g a t i o n  of metabol ic  i n t e r a c t i o n s  and sub- 
s t r a t e  preferences  of t h e  hea r t .  

DNA SYNTHESIS AND THYMlDlNE KINASE ACTIVITY DURING 
CEREBELLAR DEVELOPMENT: EFFECT OF THYROXINE. Morton E.  
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Thyroid hormone odministered from birth has been found to  increase 
cerebellar DNA production in the rat by 6 days of age  ond to  decrease 
DNA synthesis thereafter. This occelemtion of development d e r  h a -  
maw1 influence has led to studies involving the relotionship between 
thyroxine, DNA and activities of enzymes involving pyrimidine biosyn- 
thesis d u i n g  cerebel lor development. Using daily doses of thyroxine, 
we fotmd rat cerebellor DNA to be increased significantly above control 
values by age  2 days until age  6 days. Following that, cerebellar DNA 
synthesis decreased to  7% of control values by age  12 days. The acti-  
vity of thymidine kinme, o salvage pathway enzyme for pyrimidine bio- 
synthesis, was found to be significantly elevated over control values by 
a g e  1 day. This elevation of enzyme activity in cerebella of treated 
animals continved until age  5 days, a t  o maximum of 137% of control 
vulues, following which activity fell significantly below control valves 
by 9 days of age.  Thyroxine thus appears t o  induce thymidine kinose 
activity in early cerebellar development and is apparently related to  
prermtue decreose of activity. These findings provide evidence that 
thymidine kinose may be subiect to hormonal control, ond may be a 
criticol regulatory enzyme f a  cerebellor DNA biosynthesis. 
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Mucopolysaccharides a r e  known t o  coat  c e l l  su r f aces .  They 
can thereby reach secondary lysosomes when t h e  c e l l  membrane 
invaginates  t o  form p inocy t i c  vacuoles .  I n  t he  mucopoly- 
sacchar idoses ,  lysosomes accumulate enormous q u a n t i t i e s  of 
mucopolysaccharides. We propose t h a t  t h i s  i s  an exaggerat ion 
of a normal process ,  dur ing which hydrolase  a c t i v i t i e s  a r e  
gene ra l ly  increased whi le  a few a r e  decreased. One o f  t h e  i n -  
t r i g u i n g  problems of lysosomal physiology i s  the  way i n  which 
water- insoluble  substances  such a s  l i p i d s  a r e  d iges t ed .  To 
accomplish t h i s  i n  v i t r o ,  de t e rgen t s  a r e  needed. Some mi- 
c e l l a r  system i s  most l i k e l y  involved, as suggested by t h e  oc- 
ca s iona l  occurrence of myelin bodies  even i n  normal lysosomes. 
We have compared sphingomyelinase a c t i v i t y  u s ing  e i t h e r  
Triton-X 100 and chondroi t in  s u l f a t e  o r  hyaluronic  acid.Using 
a l a r g e  concentra t ion of mucopolysaccharide (up t o  4 mg p e r  
ml of incubat ion mixture) ,  a c t i v i t i e s  c l o s e  t o  those  obta ined 
wi th  t h e  detergent  were observed. Since g lyco l ip ids  accumulate 
i n  mucopolysaccharidoses, i t  would seem t h a t  e i t h e r  dermatan 
s u l f a t e  is no t  a s u i t a b l e  d i spe r s ing  agent ,  o r  t h a t  i t  com- 
b ines  wi th  t h e  enzyme a s  suggested by t h e  a l t e r a t i o n s  i n  
e l e c t r o p h o r e t i c  mob i l i t y  which were repor ted by Kint e t  a l ,  
( S c i e n c e : a ,  352, 1973). (Supported i n  p a r t  by PHs Grant 
HD-04612 .) 
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Glucocaticoick have been used in animal models and m a e  recently 
in human studies as  a means to  accelerate neonatal ltmg matumtion in 
order t o  prevent the  respimtcry distress syndrome in premature infants. 
Little attention has been paid t o  the passible effects of glucocaticoids 

developing agam other than lung. Recent studies of ca t isol  ad- 
ministration on DNA content in developing rat bmin showed an  early re- 
duction as well a s  a penmnent defecit in cerebellar DNA. In addition 
to confirming these findings, we have shown cortisol administrotion in 
the early neomtal period to  have a profornd effect on thymidine kinase, 
a salvage pathway enzyme for pyrimidine biosynthesis, in m t  cerebellum 
dwing early deve lopen t .  Thymidine kinase nannally peoks in activity 
in mt cerebellum a t  approximately 6 days of palnata l  age  and falls mp- 
idly thereafter. With cartisol administration, enzyme activity is maxi- 
mally suppressed a t  6 days of a g e  using both normal and d e m o w i s h e d  
controls. These findings suggest that n-tally administered glucoca-  
ticoids may have effects which ore potentially detrimental to areas of 
the central nervous system which may be tmdergoing cell  replication 
dwing the  time the drug is administered. Thus the pss ib l e  use of glu- 
cocorticoids for their salutary effects in the respimtcry distress syndrome 
may necessitate consideration of any hazardous effects, however subtle, 
upon central nervous system development. 
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mer. George S ta rk ,  and Nicholas Boogenraad, Dept. Ped. C Bio- 
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There is a d i r e c t  c o r r e l a t i o n  betveen t h e  a c t i v i t i e s  of 
enzymes f o r  pyrimidine nuc leo t ide  b iosyn thes i s  and t h e  p r o l i f -  
e r a t i v e  a c t i v i t i e s  of a wide range of c e l l  types .  Experiments 
w i th  isoproterenol-stimulated s a l i v a r y  glands  of mice f u r t h e r  
show t h a t  c e l l u l a r  p r o l i f e r a t i o n  is dependent on de  novo 
pyrimidine syn thes i s .  E f fec t ive  i n h i b i t i o n  of t h e  d e  novo 
pathway, t he re fo re ,  should l ead  t o  a n  impairment of c e l l u l a r  
p r o l i f e r a t i o n .  W e  have used a t r a n s i t i o n - s t a t e  analogue of 
a s p a r t a t e  transcarbamylase (ATCase), phosphonacetyl-L-aspar- 
t a t e  (PALA) t o  t e s t  t h e  dependence of p r o l i f e r a t i n g  c e l l s  on 
an e l eva ted  d e  novo pyrimidine syn thes i s .  PALA is a po ten t  
ATCase inhibzo-aving a Ki of 10-8H f o r  t h e  enzyme from 
mouse spleen,  and lo-% f o r  c e r t a i n  tumor c e l l  l i n e s .  PALA 
e f f e c t i v e l y  k i l l e d  transformed hamster kidney c e l l s  when added 
t o  a concen t r a t ion  of ~ o - ~ M  t o  c u l t u r e  medium. The s p e c i f i -  
c i t y  of a c t i o n  of PALA was ind ica t ed  by t h e  f ind ing  t h a t  u r i -  
d i n e  could completely remove t h e  harmful e f f e c t  of PALA by 
providing an a l t e r n a t i v e  source  of pyrimidine nucleot ides .  
PALA is n o t  metabolized t o  any s i g n i f i c a n t  e x t e n t ,  and is 
still e f f e c t i v e  72 hours  a f t e r  a s i n g l e  i n j e c t i o n  of PALA (40 
ug/g body we). Prel iminary experiments a l s o  show t h a t  PALA 
blocks  isoproterenol-stimulated i nco rpora t ion  of thymidine 
i n t o  DNA of mouse s a l i v a r y  glands. 
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