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If, ins tead  of 90~000 Lux,  lower l ight  in tensi t ies  are 
used in the  same sequence of 2 min  dark- l igh t  intervals ,  
'dark-  and  l ight  a d a p t e d '  animals  behave  to ta l ly  dif- 
fe rent ly  (Figure 4). 'L igh t  a d a p t e d '  po lyps  do no t  show 
any  reac t ion  w h e n  exposed  to 14,500 Lux  while the  da rk  
adap t ed  group clearly responds  by  cont rac t ing .  

This  marked  difference be tween  the  2 expe r imen ta l  
groups also mani fes t s  i tself when  the  sequence of da rk  
and  l ight  per iods  is modif ied  in the  following m a n n e r :  
ins tead  of using the  same l ight  in t ens i ty  t h r o u g h o u t  a 
series we increased gradual ly  the  in t ens i ty  in each sub- 
sequent  l ight  per iod s t a r t ing  f rom 250 Lux  and  ending  
up wi th  the  h ighes t  possible in t ens i ty  of 90,000 Lux. 

The compar ison  (Figure 5) be tween  the  behav iour  of 
' l ight-  and dark  adap t ed '  animals  under  these  condi t ions  
clearly shows t h a t  in da rk  adap t ed  polyps  the  contrac-  
t ions  a l ready become ev iden t  when  a l ight  in t ens i ty  of 
3200 Lux  is reached,  whereas  l ight  adap t ed  animals  do 
not  s t a r t  reac t ing  unt i l  h i t  by  90,000 Lux. Thus,  the  
th reshold  for the  response to whi te  l ight  is cons iderably  
lower in ' da rk  a d a p t e d '  t h a n  in ' l ight  adap t ed '  animals.  

This  different ia l  behav iour  of po lyps  t h a t  had  been 
kep t  in comple te  darkness  and  those  sub jec ted  to  con- 
t inuous  i l luminat ion can be in t e rp re t ed  as be ing a mani -  
fes ta t ion  of an adap t a t i on  to  par t i cu la r  l ight  condi t ions .  
We have  no in format ion  so far abou t  the  mechan i sm of 
a d a p t a t i o n  and  the  level a t  which  this  a d a p t a t i o n  takes  
place. Inves t iga t ions  a b o u t  the  possible role of the  earot-  
inoids are in progress.  

Zusammen/assung. Die Kon t r ak t ions in t ens i t / i t  b le ib t  
auch dann  unver / inder t ,  wenn  die Po lypen  yon  Hydra 
attenuata dem Dunkel -Hel l -Wechse l  (je 2 min) w g h rend  
3 h ausgese tz t  werden.  Dunke ladap t i e r t e  H y d r e n  reagieren 
auf Lichtre ize  auffal lend empf ind l icher  als bei 3000 Lux  
he l ladap t ie r te  Tiere. 
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C h a n g e s  in A s c o r b i c  Acid  Content  in D e n e r v a t e d  

I t  is shown t h a t  there  is cont inuous  local accumula t ion  
of ascorbic acid in the  gas t rocnemius  muscle of ra t  af ter  
denerva t ion  1. In  the  p resen t  s tudy,  an a t t e m p t  was made  
to examine  cer ta in  causa t ive  factors  for the  increase of 
ascorbic acid con t en t  in the  dene rva t ion  a t r o p h y  of the  
muscle.  

Uni la tera l  dene rva t ion  of the  h ind  l imb of the  c o m m o n  
Ind ian  frog, Rana hexadactyla, was carr ied out  according 
to KRISHNAMOORTHY and  DAS2. The gas t rocnemius  
muscles were excised, weighed and homogen ized  in ice- 
cold 5% me taphosphor i c  acid conta in ing  1% SNC123. 
The homogena te s  were cent r i fuged at  2000 r p m  for about  
20 min and the  acid-soluble f ract ion was used for the  
assay of ascorbic acid. L-ascorbic acid (AsA), dehydro-  
L-ascorbic acid (DHA) and  diketo-gulonic acid (DKA) 
were de t e rmined  by  the  2 ,4-d in i t ro-phenyl  hydraz ine  
me thod  of ROE and  KUETHER 3. The same procedure  
was followed for the  liver, k idney and  adrenals  af ter  
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nor i t  t r e a t m e n t  3 to r emove  in ter fer ing  p igments .  The 
blood was collected in to  a hypode rmic  syringe th rough  
the  inferior  vena-cava  and  pooled f rom 4-5 spec imens  
for assay. The da ta  were s ta t i s t ica l ly  analysed  4. 

AsA, D H A  and  D K A  concen t ra t ions  were no t  changed  
in the  k idney  and adrena l  t issues of frog af ter  dene rva t ion  
(Table I), ins tead  of an increase as in the  gas t rocnemius  
muscle.  D H A  and D K A  were s ingular ly  absen t  in the  

1 G. L. A. GRAFF, A. J. HUDSON and K. P. STRICKLAND, Can. J. 
Biochem. 43, 705 (1965). 

2 R. V. KRISHNAMOORTHY and A. B. DAS, Ind. J. exp. Biol. 6, 
4 (1968). 

3 D. GLlcK, Methodso[BiochemicalAnalysis(Interscieneepublishers, 
New York 1964), vol. 1, p. 132. 

4 F. E. CROXTON, Elementary Statistics with Applications in Medicine 
and Biological Sciences (Dover Publications, New York 1953). 

Table I. The levels of catabolic products of aseorbie acid in the tissues of normal and denervated frog (period of denervation, 60 days) 

Tissue Catabolic product Normal frog Denervated frog t-test value Incidence of change 
(mg %) (mg %) on denervation 

Serum AsA 0.12 4- 0.007 0.11 4- 0.15 0.17 no change 
DHA nil nil - 
DKA nil nil - - 

Liver AsA 80 4- 1.14 95 -1- 3.00 7.80 �9 increase, p = < 0.01 
DHA 25 ~- 1.94 24.5 :J- 3.50 0.09 no change 
DKA 6 • 1.23 7 • 1.58 0.21 no change 

Kidney AsA 149 ~- 8.35 157 -t- 12.75 0.99 no change 
DHA 33 • 3.24 35 4- 1.0 1.02 no change 
DKA 6 i 1.58 7 ~- 1.32 1.05 no change 

Adrenal gland AsA 98 4- 5.49 100 ~ 5.83 0.25 no change 
DHA 24 • 2.59 27 4- 4.66 0.97 no change 
DKA 7 -1- 1.32 6 :~ 1.93 0.74 no change 

Mean of 4 samples ~ standard deviation. 
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Table II. Relative changes in AsA, DHA and DKA in denervation-atrophy of frog gastrocnemius muscle 

15. 3. 1969 

Substance Time after Weight change No. of mg % of mg % of Content of Incidence 
denervation in muscle mass obser- substance in substance in substance/whole of change 

(% contra- ~r normal muscle denervated denervated on denervation 
lateral control) muscle nmscle 

(% contra- 
lateral control) 

AsA 5 rain 100 5 39.2 • 1.17 38.5 --  0.8i 100 no change 
t = 0.92 

68 days 69 • 9.38 6 40 ~ 11.49 81 • 14.2 81 i 6.3 increase 
t - 5.021, t5 < 0.01 

DHA 5 min 100 5 30 ~2 2.24 31 ~ 2.65 100 no change 
t = 0.57 

68 days 69 ~ 9.38 6 30.5 ~_ 11.2 60 =E 19.23 83 4- 11.5 increase 
t = 4 . 1 1 , / 5  % 0.01 

DKA 5 nfin 100 5 7 :t_ 0.89 7.2 ~- 0.63 100 no change 
t = 0.46 

68 days 69 • 9.38 6 7.5 :k 3.25 13 ::t= 4.42 96 i 2.2 increase 
t = 2.42, p % 0.01 

Table III. Relative changes in the ascorbic acid catabolism of the frog gastrocnemius muscle during denervation (period of denervation - 68 days) 

Ratio between No. Normal muscle Denervated muscle Incidence of change 
the catabolic substance observations on denervation 

(1) AsA/DHA 6 1.35~-0.199 1.46=[:0.28 p > 0 . 0 5 ,  t = 0.66 
nochange  

(2) DHA/DKA 6 4 . 5 1 •  5.11=[:2.07 p > 0.05, t -  0 . 5 0  
no change 

s e r u m  a n d  t h e i r  c o n c e n t r a t i o n s  we re  s t e a d y  in  t h e  l i ve r  
of  d e n e r v a t e d  f rog.  B u t  t h e  A s A  h a s  i n c r e a s e d  in  t h e  
l i ve r  o f  d e n e r v a t e d  f rog.  N o  c h a n g e  w a s  o b s e r v e d  in  t h e  
m u s c l e  5 r a i n  a f t e r  d e n e r v a t i o n  (T ab l e  I I ) ;  b u t  68 d a y s  
a f t e r  d e n e r v a t i o n ,  t h e  m u s c l e  los t  a b o u t  3 0 %  of  i t s  
o r i g i n a l  m a s s ;  t h e  A s A ,  D H A  a n d  D K A  leve l s  i n c r e a s e d  
s i g n i f i c a n t l y  p e r  u n i t  w e t  w e i g h t .  W h e n  e x p r e s s e d  p e r  
w h o l e  m u s c l e  m a s s  (T ab l e  I I ) ,  a n  a p p a r e n t  d e c r e a s e  i n  
t h e  l eve l s  of  t h e s e  p r o d u c t s  e x i s t e d .  H o w e v e r ,  t h i s  d e c r e a s e  
is n o t  as  g r e a t  a s  t h e  loss  in  m u s c l e  m a s s .  T h e  n e t  r e s u l t  
of  68 d a y s  of  d e n e r v a t i o n  is t h e  loca l  a c c u m u l a t i o n  o f  A s A  
in  t h e  m u s c l e .  T h e  r a t i o s  of  A s A / D H A  a n d  D H A / D K A  
w e r e  n o t  a l t e r e d  s i g n i f i c a n t l y  (T ab l e  I I I )  a f t e r  68 d a y s  
d e n e r v a t i o n ,  s u g g e s t i n g  a s t e a d y  c a t a b o l i c  p a t t e r n  w i t h  
r e f e r e n c e  t o  d e n e r v a t i o n .  

T h e  r e s u l t s  p r e s e n t e d  in  T a b l e  I a g r e e  w i t h  t h e  v i e w  
t h a t  t h e  A s A  is s y n t h e s i z e d ,  t r a n s p o r t e d  t h r o u g h  b l o o d  
a n d  a c c u m u l a t e d  in  v a r i o u s  o r g a n s .  T h e  i n c r e a s e  of  A s A  
in  t h e  l i ve r  of  d e n e r v a t e d  f r o g  is a n o t e w o r t h y  f e a t u r e .  
W h e t h e r  t h i s  i n c r e a s e  is a r e s u l t a n t  o f  a c t i v e  s y n t h e s i s  
o r  a c t i v e  a c c u m u l a t i o n  r e m a i n s  to  be  e x p l a i n e d .  H o w -  
ever ,  t h e  i n c r e a s e d  A s A  in  t h e  l i ve r  o f  d e n e r v a t e d  f r o g  
m u s t  h a v e  s i g n i f i c a n c e ,  a s  A s A  is k n o w n  t o  o f fe r  g o o d  
r e s i s t a n c e  t o  i n j u r y  a n d  t r a u m a  in  a n i m a l s  s. 

T h e r e  m a y  be  3 r e a s o n s  fo r  t h e  i n c r e a s e d  l eve l s  o f  
A s A ,  D H A  a n d  D K A  in  t h e  g a s t r o c n e m i u s  m u s c l e  a f t e r  
68 d a y s  o f  d e n e r v a t i o n .  (a) T h e  f i r s t  p o s s i b i l i t y  m a y  
i n v o l v e  a c h a n g e  in  t h e  ce l l u l a r  e n z y m e s  c o n c e r n e d  w i t h  
t h e  s y n t h e s i s  a n d  b r e a k d o w n  of  A s A  in  t h e  d e n e r v a t e d  
m u s c l e .  T h i s  p o s s i b i l i t y  is r u l e d  ou t ,  for  t h e  r e s u l t s  
p r e s e n t e d  in  T a b l e  I I I  s h o w  t h a t  t h e r e  is n o  c h a n g e  in  
t h e  c a t a b o l i c  p a t t e r n  Of t h e  A s A  in  d e n e r v a t e d  m u s c l e :  
F u r t h e r m o r e ,  t h e  m u s c l e  t i s s u e  is n o t  r e p o r t e d  t o  s y n -  
t h e s i z e  t h e  A s A %  ( b ) T h e  s e c o n d  p o s s i b i l i t y  m a y  lie in  
t h e  t r a n s p o r t  o f  A s A  t h r o u g h  t h e  c i r c u l a t i o n  i n t o  t h e  

m u s c l e  f r o m  a n y  s t o r e  s u c h  a s  t h e  l iver .  T h i s  p o s s i b i l i t y ,  
h o w e v e r ,  is v a l i d  o n l y  w h e n  t h e r e  is a c h a n g e  in  p e r m e a -  
b i l i t y  of  t h e  m u s c l e  m e m b r a n e .  (c) T h e  c h a n g e  in  t h e  
p e r m e a b i l i t y  of  t h e  m u s c l e  m e m b r a n e  d u e  to  d e n e r v a t i o n  
is t h u s  t h e  t h i r d  p o s s i b i l i t y  a n d  t h e  n a t u r a l  c o r o l l a r y  o f  
t h e  s e c o n d .  H e n c e  i t  is s u g g e s t e d  t h a t  t h e  i n c r e a s e d  l eve l s  
of  A s A  a n d  i t s  c a t a b o l i c  p r o d u c t s  a f t e r  d e n e r v a t i o n  m a y  
be  d u e  to  t h e  c h a n g e  in  t h e  p e r m e a b i l i t y  of  t h e  m u s c l e  
m e m b r a n e  w h i c h  p e r m i t s  g r e a t e r  a c c u m u l a t i o n  of  t h e s e  
p r o d u c t s  7. 

Zusammen/assung. N a c h  D e n e r v i e r u n g  de s  G a s t r o c n e -  
m i u s  b e i m  F r o s c h  w a r e n  d ie  K o n z e n t r a t i o n e n  de r  L -Asc o r -  
b insXure ,  D e h y d r o - L - A s c o r b i n s / ~ u r e  ( D H A ) u n d  D i k e t o -  
g u l o n i k s / i u r e  ( D K A )  i m  N i e r e n -  u n d  N e b e n n i e r e n g e w e b e  
u n v e r / ~ n d e r t .  D H A  u n d  D K A  f e h l t e n ,  w~Lhrend ih re  K o n -  
z e n t r a t i o n e n  in  d e r  L e b e r  t r o t z  A s c o r b i n s i i u r e z u n a h m e  
g le ichm~iss ig  v e r t e i l t  w a r e n .  
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