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s imp ly  d e t e r m i n e d  b y  t he  w a s h o u t  t ime,  b u t  d e p e n d e d  
u p o n  t he  s u b s t a n c e  i nduc ing  aggregat ion .  The  ra t e  of 
red i spers ion  fol lowing D N P - i n d u c e d  aggrega t ion  was  
twice  as slow as t h a t  for t he  ca t echo l amine  c o n c e n t r a t i o n  
i n d u c i n g  j u s t - m a x i m a l  aggregat ion .  In  addi t ion ,  t he  
r a t e  of red ispers ion  fol lowing D N P - i n d u c e d  aggrega t ion  
s lowed d u r i n g  the  course of a n  expe r imen t .  P r e p a r a t i o n s  
were  s tud ied  typ ica l ly  for 3-4  h. E x p e r i m e n t s  were 
t e r m i n a t e d  w h e n  t he  m e l a n o p h o r e s  would n o t  disperse  
fol lowing a 25-rain per fus ion  w i t h  n o r m a l  saline.  The  
cells a t  t h a t  t ime  were n o t  comple t e ly  unrespons ive ,  
because  i n d i v i d u a l  me lanosomes  a t  the  edge of t he  
aggrega ted  me lanosome  mass  d i sp layed  a degree of 
m o v e m e n t  , a l t h o u g h  t h e y  neve r  en t e red  a cel lular  
process.  
I n  the  presence  of to lazo l ine  hydroch lo r ide  (TOL), an  
m-sympathe t ic  r ecep to r  b lock ing  a g e n t  s, t h e  ca techol -  
amines  no longer  aggrega ted  t he  m e l a n o p h o r e s  10,11. T O L  
h a d  no effect  upon  t h e  aggrega t ing  p roper t i e s  of D N P  or  
lqaCN (figure, C), sugges t ing  t h a t  these  l a t t e r  2 agen t s  are 
a c t i n g  d i rec t ly  a t  t he  source of me tabo l i c  ene rgy  for t he  
i n t r ace l lu l a r  t r a n s l o c a t i o n  m e c h a n i s m .  
T h e  effects obse rved  in these  e x p e r i m e n t s  sugges t  t h a t  a 
me tabo l i c  ene rgy  pool  of l imi ted  size is ava i l ab le  for 
m e l a n o s o m e  m i g r a t i o n  in melanophores ,  and  t h a t  i t  is 
specif ical ly necessa ry  for  cen t r i fuga l  migra t ion .  Once 
e x h a u s t e d ,  c en t r i pe t a l  m i g r a t i o n  necessar i ly  follows. I t  
h a s  been  sugges ted  t h a t  m i c r o t ubu l e s  are a p e r m a n e n t  
s u b s t r a t e  upon  wh ich  t h e  me lanosomes  migra te ,  because  
t h e i r  presence  in the  cel lular  processes  does n o t  cor re la te  
w i t h  t h e  pos i t ion  of t h e  m e l anos om es  1~. T he  obs e rva t i on  
of lucen t  areas  s u r r o u n d i n g  m i c r o t u b u l e s  in d ispersed 
me lanopho re s  1~ suggests  t h a t  a con t rac t i l e  e l em en t  m i g h t  

be  p r e s e n t  in assoc ia t ion  w i t h  t he  mic ro tubu les .  The  
m o t i v e  force for m e l a n o s o m e  m i g r a t i o n  m i g h t  be p r o v i d e d  
t h r o u g h  t he  ac t ion  of t h a t  e l emen t  ac t ing  a g a i n s t  t h e  
f ixed m i c r o t u b u l a r  a r ray .  I t  is i n t e r e s t i ng  to no t e  t h a t  
s imi la r  c o n c e n t r a t i o n s  of D N P  s topped  p ro top l a smic  
s t r e a m i n g  in the  s l ime mold  Physarum polycephalum 14 
and  par t i c le  ex t ru s ion  b y  f i l ipodia in  3T3 cells 15. The  
in t r ace l lu l a r  c o m p o n e n t s  i n a c t i v a t e d  in b o t h  e x p e r i m e n t s  
were t h o u g h t  to  be  microf i la rnents .  I n t e r f e r ence  w i t h  
m i c r o f i l a m e n t  i n t e g r i t y  in m e l a n o p h o r e s  b y  cy tocha l a s in  
B has  been  shown to i n h i b i t  cen t r i fuga l  m e l a n o s o m e  
m i g r a t i o n  in Rana pipiens 16, I t  is t e m p t i n g  to specu la te  
t h a t  m ic ro f i l amen t s  17 or f i l amentous - l ike  ma te r i a l s  are  
t he  l ikely c a n d i d a t e s  as t he  si te  of me tabo l i c  a c t i v i t y  
r equ i red  for  cen t r i fuga l  me lanosome  m i g r a t i o n  in t e leos t  
me lanophores .  
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T h e  effects  of chron ic  perox ide  in take  on the  perox ide  m e t a b o l i s m  e n z y m e  act iv i t i e s  
of  rat  organs1  
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Summary. I n  r a t s  rece iv ing  a d i lu te  aqueous  so lu t ion  of h y d r o g e n  pe rox ide  for a p ro longed  period,  t h e  a c t i v i t y  of t he  
perox ide  me tabo l i s ing  enzymes ,  i.e. supe rox ide  d i smutase ,  pe rox idase  a n d  ca ta lase ,  is s ign i f i can t ly  increased  in m o s t  
t issues.  

The  H 2 0 , - p r o d u c i n g  superox ide  d i s m u t a s e  (SOD;  EC 1. 
15.1.1), a n d  the  2 m o s t  ac t ive  H,O2-decompos ing  enzymes ,  
pe rox idase  (P;  EC 1.11.7) a n d  ca ta lase  (C; EC 1.11.1.6) 
f o r m  the  group of pe rox ide  m e t abo l i z i ng  e n z y m e s  
(PME) a,4. Use of th i s  col lec t ive  t e r m  is jus t i f ied,  a m o n g  
o thers ,  b y  t he  fac t  t h a t  i t  is wide ly  a s sumed  t h a t  these  
3 enzymes  are t he  f i rs t  a p p e a r a n c e  of fo rms  of t he  p ro te in -  
b o u n d  Cu a n d  Fe in t he  course  of evolu t ion .  All  3 enzymes  
a re  of g rea t  i m p o r t a n c e  in aerobic  life; t h e y  t ake  p a r t  
in  t he  d i s m u t a t i o n  of t he  toxic  radica le  fo rmed  f rom mole-  
cu la r  oxygen,  t he  superox ide  an ion  (02-) fo rmed  b y  ad-  
d i t i o n  of 1 e lect ron,  a n d  t he  p e r o x y  rad ica l  (O~ *-) fo rmed  
b y  u p t a k e  of 2 e lec t rons  5. The  a im of our  e x p e r i m e n t s  
was  to e s t ab l i sh  w h e t h e r  t he  levels of t he  P M E  in t he  
va r ious  t i ssues  are a f fec ted  b y  chron ic  ora l  i n t a k e  of 
r e a g e n t  H 2 0  2. 
Materials and methods. E x a m i n a t i o n s  were car r ied  ou t  
o n  t he  CFY inb red  r a t  s t ra in ,  an ima l s  of the  same age a n d  
sex  be ing  compared .  T he  e x p e r i m e n t a l  an ima l s  were 
r e a r e d  u n d e r  iden t ica l  condi t ions ,  w i t h  t he  excep t ion  t h a t  
1 g roup  received 0 .5% H 2 0  2 added  to t he  d r i n k i n g  w a t e r  

f rom the  age of 1 m o n t h .  W a t e r - d r i n k i n g  ra t s  were  t a k e n  
as controls .  A t  t he  age of 3 m o n t h s ,  r a t s  f rom b o t h  g roups  
were killed, a n d  t he  ac t iv i t i e s  of the  P M E  in t i ssue  h o m o -  
geniza tes  were  d e t e r m i n e d  3, ,. The  p ro t e in  c o n t e n t s  of t he  
h o m o g e n i z a t e s  were m e a s u r e d  w i t h  t h e  Fol in  p h e n o l  
r e agen t  b y  t he  m e t h o d  of L o w r y  et  al.% 
Results and discussion. The  resu l t s  are l i s ted  in t h e  tab le .  
I n  t he  t ab le ,  one c o l u m n  gives t he  resu l t s  of t he  con t ro l  
m e a s u r e m e n t s ,  w i th  t he  X zk S values.  The  e n z y m a t i c  ac- 
t iv i t e s  h a v e  in all  cases been  ca lcu la ted  for 1 g we t  t i ssue  
we igh t  (n = 10). 
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SOD, P and C values in normal rats; effect of chronic H~O~ drinking 
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Organs SOD P C 
Units/g w.t.wt Units]g w.t.wt Units/g w.t.wt 
Controls HzO2-treated Controls H202-treated Controls H202-treated 

Liver 4000 -t- 600 10,408 2. 750 0 0 4.80 2. 0.43 25.250 :t: 2.455 
Kidney 1120 2. 151 1692 i 240 361 2. 33 1200 -1- 105 0.36 ~ 0.03 3.300 2. 0.295 
Spleen 560 + 50 470 2. 240 963 -t- 91 4250 2. 418 2.40 2. 0.21 0.730 2. 0.062 
Testes 960 2. 63 1100 :t= 53 407 -4- 41 - 0.41 2. 0.03 0.150 2. 0.011 
Whole brain 240 -t- 24 397 2.4- 38 120 2. 10 140 2. 13 0.04 2. 0.004 0.012 2. 0.001 
Lung 210 -4- 20 895 =k 85 872 -4- 86 2020 • 201 0.26 2. 0.02 0.520 • 0.050 
Pancreas 310 2. 31 352 -V 33 136 2. 13 480 2_ 46 0.195 ~= 0.010 0.255 2. 0.023 
Muscles 
Heart 480 2. 47 950 2. 93 2690 2. 300 1615 2. 155 0.245 ~ 0.023 0.725 2. 0.065 
Skeletal 300 2. 27 530 2. 50 105 -t- 10 750 2. 69 0.11 ~ 0.009 0.092 zlz 0.009 
Haemolysate* 696 :t= 68 787 2. 80 11,666 2. 1000 17,900 • 1340 4.12 2. 0.04 6.98 2. 0.07 

* Units/ml. W.t.wt, wet tissue weight; n = 10; C-activity-values are given in B.units/g w.t.wt. All values are X • SD. 

The f irs t  2 columns compare  the  SOD act ivi t ies  in contro l  
ra t s  and  ra ts  which have  been dr ink ing  H~Os solut ion for 
2 mon ths .  

The da t a  reveal  tha t ,  w i t h  the  excep t ion  of the  spleen, 
d r ink ing  H~Os solut ion increases t he  SOD ac t iv i ty  to a 
considerable  ex ten t .  Fo r  example ,  th is  increase is more  
t h a n  250% of the  cont ro l  value in the  liver. 

The second 2 series of columns compare  the  t issue per- 
oxidase  ac t iv i ty  changes.  The P act ivi t ies  are also in- 
creased,  wi th  the  one except ion  of h e a r t  muscle.  

However ,  the  largest  ac t iv i ty  changes  are observed in 
ca ta lase  as shown in the  table.  For  instance,  a f ter  pro-  
longed t-I20 2 intake,  the  C-ac t iv i ty  increase is abou t  6 
t imes  the  contro l  value in liver, and  more  t h a n  9 t imes  in 
kidney.  In  cont ras t ,  the  C-ac t iv i ty  decreases in spleen 
(to abou t  1/B), test is ,  bra in  and  skeletal  muscle.  
In  general ,  therefore ,  i t  can be said t h a t  prolonged in take 
H20 e solut ion br ings  abou t  an induc t ion  of the  P M E  in 
mos t  organs.  However ,  no exp lana t ion  can be given of 
why  cata lase  in spleen, test is;  b ra in  t issue and  skeletal  
muscle  do no t  f i t  th is  general  pic ture .  

Variation of glutamate decarboxylase activity and y-amino butyric acid content of wheat embryos 
during ripening of seeds1 
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Summary .  GAD ac t iv i ty  and y-ABA con t en t  of w h e a t  embryos  a t  7 r ipening stages were verif ied wi th  the  aim of 
s tudy ing  the  metabol ic  ac t iv i ty  of embryo  dur ing  dehydra t i on  and quiescence of caryopsis,  D a t a  showed t h a t  in the  
ear ly  s tage of r ipening GAD ac t iv i ty  is ve ry  low, increases rap id ly  a t  dough-s tage,  r emain ing  co n s t an t  up to waxy-  
stage,  and decreases in the  last  ful ly-ripe embryos .  ;~-ABA co n t en t  appears  to  be roughly  paral lel  to  the  var ia t ions  
of GAD act iv i ty .  

S tudies  on the  me tabo l i sm of y -aminobu ty r i c  acid (~-ABA) 
in p lan t s  d e m o n s t r a t e d  t h a t  th is  amino  acid is formed 
f rom L-glu tamic  acid by  way  of L - g l u t a m a t e - l - c a r b o x -  
ylyase,  EC 4.1.1.15 (GAD). y-ABA, in turn,  en ters  the  
d icarboxyl ic  acid cycle as succinic acid, af ter  the  act ion 
of t he  2 succeeding enzymes  y -aminobu tyra te -~-ke tog lu -  
t a r a t e  aminot rans fe rase  (EC 2.6.1.19) and  succinic semi-  
a ldehyde  dehydrogenase  (EC 1.2.1.16)3,4. Some da t a  are 
also avai lable on the  var ia t ions  of GAD ac t iv i ty  and  
F-ABA con t en t  in p lan t s  S-L A paral lel  increase of b o t h  
were repor ted  to occur in leaves dur ing  senescence TM. 
In  the  p resen t  paper  we repor t  the  var ia t ions  of GAD 
ac t iv i ty  and of y-ABA c o n t e n t  occurr ing in w h e a t  em-  
bryos  dur ing  the  d e v e l o p m e n t  of the  seed. The aim was 
to s t u d y  some of the  metabol ic  processes  which  occur 
dur ing  the  r ipening of whea t  caryopsis  and to obta in  
p re l iminary  in format ion  corre la t ing these  processes wi th  
t he  onse t  of seed quiescence t h a t  is associa ted wi th  t he  
cessat ion of mi to t ic  ac t iv i ty  and  wi th  the  increasing 
d e h y d r a t i o n  dur ing  r ipening.  

Materials and methods. In  the  per iod f rom May to  June  
1976, seeds of d u r u m  w h e a t  c .v .  Cappelli  a t  d i f ferent  
s tages of r ipening were collected and  the i r  re la t ive  humid-  
i ty  was measured  wi th  a hygromet r i c  ba lance  (Ultrax-  
Simplex).  E m b r y o s  (embryo axis plus scutel lum) were 
isolated f rom ice-cold seeds, steri l ized wi th  1% NaC10, 
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