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Discussion. I m m u n i z a t i o n  of t h e  r a b b i t s  w i t h  h u m a n  
T S H  is assoc ia ted  w i t h  t r a n s i e n t  e l eva t ions  of s e r u m  
lipids. The  e x a c t  m e c h a n i s m  for t h i s  o b s e r v a t i o n  is n o t  
answered  b y  t h i s  s tudy .  T he  a p p a r e n t  co r re l a t ion  of t h e  
l ipid levels w i t h  t he  H - T S H  a n t i b o d y  t i t e r s  sugges t  t h a t  
H - T S H  an t ibod ie s  m a y  be  cross r eac t i ng  w i t h  t he  r a b b i t  
T S H ,  t h u s  l ead ing  to h y p o t h y r o i d i s m  s e c o n d a r y  to  T S H  
insuff ic iency.  H y p o t h y r o i d i s m  is we l l -known  to  r e su l t  in  
h y p e r c h o l e s t e r o l e m i a  5 a n d  hype r t r ig lyce r idemia6 ,  L The  
m e c h a n i s m  sugges ted  b y  our  d a t a  m a y  not ,  however ,  
en t i r e ly  exp la in  t he  hype r l i p idemia .  I t  has  b e e n  s t a t e d  

t h a t  h y p o t h y r o i d i s m  s e c o n d a r y  to  p i t u i t a r y  insuf f ic iency  
does n o t  lead to hype rcho l e s t e ro l emia  8. F u r t h e r  work  is 
the re fo re  necessa ry  to u n d e r s t a n d  t h e  pa thogenes i s  of 
th i s  s o m e w h a t  u n u s u a l  f o rm  of e x p e r i m e n t a l  h y p e r -  
l ip idemia .  
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Summary. P h y c o e r y t h r i n  was n o t  p r e s e n t  in  A n a b a e n a  a m b i g u a  Rao,  and  in i ts  s t ra ins ,  Lh-  and  H a - f o r m s  u n d e r  
n o r m a l  cu l tu re  condi t ions ,  b u t  i t  deve loped  in p a r e n t  a n d  L h - f o r m  w h e n  t r e a t e d  w i t h  green  l igh t  a n d  n i t r a t e .  How-  
ever,  H a - f o r m  a p p e a r e d  to  be  u n a b l e  to  fo rm p h y c o e r y t h r i n .  

I n  m a n y  of t h e  b lue -green  algae, t h e  red  p i g m e n t  p h y c o e r y -  
t h r i n  m a y  n o t  be  p r e s e n t  u n d e r  genera l  g r o w t h  condi t ions ,  
b u t  i ts  f o r m a t i o n  can  be  induced  b y  a special  t r e a t m e n t .  
However ,  some algae m a y  n o t  h a v e  t h e  ab i l i ty  a t  all  to  
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Fig. 1. Polyacrylamide gel electrophoresis of the phycobilin extracts 
of untreated strains, parent strain (1); Lh-form (3); Ha-form (5), 
and treated parent strain (2) ; Lh-form (4) ; and Ha-form (6) for the 
formation of phycoerythrin; --> phycoerythrin band. 
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Fig. 2. The pigment bands obtained on gels (after the induction of 
phycoerythrin in A. ambigua) were cut separately and were eluted. 
The absorption spectra for individual fractions were determined; 
A--A band No. 1; O--O band No. 2; o- -e  band No. 3; and []--D 
band No. 4. 

syn thes i ze  t he  red  p igmen t ,  due  to  t h e  absence  or loss of 
genes conce rned  w i t h  i t s  fo rma t ion .  The  p r e s e n t  work  
descr ibes  for  t h e  f i rs t  t i m e  i n d u c t i o n  of p h y c o e r y t h r i n  in 
s t r a ins  of b lue -green  alga A n a b a e n a  ambigua .  
B o t h  p h y c o e r y t h r i n  a n d  p h y c o c y a n i n  are syn thes i zed  
f rom a c o m m o n  p recu r so r  a n d  t h i s  process  is d e p e n d e n t  
on  l igh t  in t he  p resence  of ava i l ab le  n i t r o g e n  (ni t ra te)  as 
s h o w n  in t he  case of T o l y p o t h r i x  t enu i s  3. P h y c o e r y t h r i n  
syn thes i s  was  s t rong ly  induced  b y  b lue-green  l igh t  
(541 nm) ,  whereas  syn thes i s  of p h y c o c y a n i n  b y  red  l igh t  
(641 ilm). These  s tud ies  i nd i ca t ed  t h a t  t h e  c o m m o n  pre-  
cursor  c an  be  swi t ched  t o w a r d s  t h e  syn thes i s  of e i t he r  
p i g m e n t  b y  i l l u m i n a t i o n  w i t h  a w a v e l e n g t h  close to i ts  
a b s o r p t i o n  m a x i m u m .  
T h e  ab i l i t y  to  syn thes i ze  p h y c o e r y t h r i n  was  t e s t e d  b y  
g iv ing  a t r e a t m e n t  as descr ibed  b y  F u j i t a  a n d  H a t t o r i ~  
in A. a m b i g u a  s t ra ins ,  p a r e n t  form,  L h - f o r m  a n d  Ha -  
form, w h i c h  do no t  c o n t a i n  p h y c o e r y t h r i n  (Lh- form was 
or ig ina l ly  o b t a i n e d  as n a t u r a l  m u t a n t  of A. a m b i g u a ,  a n d  
H a - f o r m  was o b t a i n e d  b y  t r e a t i n g  t h e  p a r e n t  s t r a i n  w i t h  
h y d r o x y l a m i n e  h y d r o c h l o r i d e  3.) 
The  e x p o n e n t i a l l y  growing  a lgal  mate r ia l ,  washed  w i t h  
s ter i le  double-d is t i l l ed  water ,  was  p r e i n c u b a t e d  in Al len  
a n d  A r n o n  4 m e d i u m  (wi thou t  c o m b i n e d  n i t rogen)  for 20 h 
in f luorescen t  t u b e  l ight ,  a n d  t h e n  i t  was  t r e a t e d  w i t h  
g reen  l igh t  (541 nm)  for  60 ra in  a n d  s u b s e q u e n t l y  in-  
c u b a t e d  in da rknes s  for  24 h in t h e  p resence  of p o t a s s i u m  
n i t r a t e  (0.4 m g  pe r  ml). I n  t h e  p a r e n t  a n d  as well  as in  
Lh- fo rm,  p h y c o e r y t h r i n  f o r m a t i o n  was  i n d u c e d  w h i c h  
can  be  seen as a d i s t i nc t  b a n d  on  t h e  p o l y a c r y l a m i d e  gels 
d u r i n g  t h e  s e p a r a t i o n  b y  e lec t rophores i s  (figure 1). How-  
ever,  H a - s t r a i n  did  n o t  show p h y c o e r y t h r i n  fo rmat ion .  
E v i d e n t l y ,  t h e  H a - s t r a i n  is a b iochemica l  m u t a n t  t h a t  
ha s  los t  t h e  ab i l i t y  to  syn thes i ze  t h e  red  p i g m e n t .  T h e  red  
b a n d  p h y c o e r y t h r i n  was  f u r t h e r  cha rac t e r i zed  b y  de te r -  
m i n i n g  i ts  a b s o r p t i o n  spec t rum,  and  s t lowing t he  ab-  
so rp t i on  p e a k  a t  570 n m  (figure 2), w h i c h  is c o n s i s t e n t  
w i t h  a b s o r p t i o n  p e a k  of d i lu t ed  p h y c o e r y t h r i n  5. 
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