
144 Specialia EXPERIENTIA 29/2 

Rdsumd. L ' i d e n t i f i c a t i o n  des t ro is  classes ma jeu re s  
d ' i m m u n o g l o b u l i n e s  h u m a i n e s  p e u t  avo i r  c o m m e  base  la  
d 6 t e r m i n a t i o n  des poids  mol6cula i res  de ses cha ines  10ur- 
des. Ce pr inc ipe  est  app l icab le  aux  pro t6 ines  con t enues  
dans  des gels de po lyac ry l amide ,  b ien  q u ' o n  puisse  les 

r6duire  d i r e c t e m e n t  k p a r t i r  des sect ions  de gel qu i  les 
r en fe rmen t ,  en o b t e n a n t  u n  61uat avec  des cha tnes  l ibres  
q u ' o n  p e u t  6 tud ie r  p o u r  d 6 t e r m i n e r  le po ids  mol6cula i re  
des cha ines  lourdes.  

G. VIRELLA 20 and  ~V[ARIA MANUEL DE FREITAS 21 

20 Acknowledgment. The authors wish to acknowledge the skilful 
technical assistance of Mr. A. COSTA. 

~1 Visiting researcher from the Instituto Nacional de Safide Dr. R. 
Jorge, Porto, Portugal. 

Gulbenkian Institute o/Science, 
Biological Research Centre, 
Apt. 74, Oeiras (Portugal), 37 July 1972. 

E r z e u g u n g  von  Rigor  der Rattenextremit i i ten  durch H e m m u n g  der Glyz in -Synthes e  

I?;s is t  b e k a n n t ,  dass  k u r z d a u e r n d e  U n t e r b i n d u n g  der  
A o r t a  (40 rain) u n t e r  den  N i e r ena r t e r i en  bei  e inigen Tie- 
ren  zur  R ig id i t~ t  der  Hin te rex t remi tg ,  t en  f i ihr t  1. W i t  
k o n n t e n  zeigen, d a s s  bei  R a t t e n  diese A r t  v o n  R ig id i t~ t  
d u r c h  Glyz in  (G) v e r h i n d e r t  we rden  k a n n  2. Die U n t e r -  
b i n d u n g  der  A o r t a  f i ihr t  abe r  a u c h  zum  V e r s c h w i n d e n  
yon  G u n d  zur  Zer s tS rung  der  I n t e r n e u r o n e n  in der  me-  
dul la  spinalis ,  w/ ih rend  die y - A m i n o b u t t e r s ~ u r e  unve r -  
~ n d e r t  b l e ib t  a. ARNSTEIN u n d  STANKOVId a zeigten,  dass  
Mange1 a n  P t e r o y l - G l u t a m i n s g u r e  zur  H e m m u n g  der  
G - S y n t h e s e  f t ihrt .  Zur  Pr i i fung,  ob  d u t c h  I - Iemmung der  
G - S y n t h e s e  ein Rigor  e n t s t e h e n  wi rd  u n d  ob  dieser s ich 
auch  d u r c h  G a u f h e b e n  1Asst, h a b e n  wir  ca. 150 g schwe- 
ren,  m ~ n n l i c h e n  W i s t a r - R a t t e n  2 mg/kg/ i .p ,  den  A n t a -  
gonis t  der  Pteroyl-Glutamins~Lure A m i n o p t e r i n  inj izier t .  
3-5 h spg te r  en twicke l t e  sich der  Rigor  der  H i n t e r e x t r e -  
mi tg t en .  Auf  der  h 6 c h s t e n  Schwelle d e r  1qigidit~t w u r d e n  
400 mg/kg/ i .p .  Glyz in  inj izier t ,  worauf  der  Rigor  n a c h  
30 m i n  ve r schwand .  Jede  G r u p p e  b e s t a n d  aus  10 R a t t e n  
u n d  G wurde  in jewei len  2 m edu l l a  spinal is  n a c h  de r  
Me thode  yon  BRENNER u n d  NIEDERWlESEP. 5 b e s t i m m t .  

Aus der  Tabel le  is t  ers icht l ich,  dass  es n a c h  A m i n o -  
p t e r i n  zu s ign i f ikan te r  E r n i e d r i g u n g  v o n  G kam,  w/ih- 
r e n d  G n a c h  der  I n j e k t i o n  im R i i c k e n m a r k  e r h S h t  war.  

Aus  d iesen R e s u l t a t e n  k a n n  m a n  m i t  grosser  W a h r -  
sche in l ichke i t  schliessen,  dass  de r  d u t c h  k u r z d a u e r n d e  
U n t e r b i n d u n g  der  A o r t a  he rvo rge ru fene  Rigor  d u r c h  das  
V e r s c h w i n d e n  der  I n t e r n e u r o n e n  u n d  die H e m m u n g  de r  
G lyc in syn these  in der  medu l l a  sp ina l i s  en t s t eh t .  Zugle ich 
k a n n  d a d u r c h  bewiesen  werden,  dass  Glyz in  die hemoen -  
cepha le  Bar r i e re  du rchd r ing t ,  was  w i t  schon  f r i iher  a n  
M~tusen zeigen k o n n t e n  s. Es  s te l l t  s ich  die F rage  de r  
even tue l l en  G l y z i n - A n w e n d u n g  be i  ges tSr te r  D u r c h b l u -  
t u n g  des R f i c k e n m a r k s  in der  H u m a n p a t h o l o g i e .  

Summary. I n h i b i t i o n  of g lycine  syn thes i s  b y  amino-  
p te r ine ,  a n  a n t a g o n i s t  of p t e r o i l g l u t a m i n i c  acid, causes  
r ig id i ty  of h i n d  l imbs  in ra ts .  Th i s  r ig id i ty  can  be  abo-  
l ished b y  t h e  in j ec t ion  of glycine. 

P. STERN, SABIRA ~ATOVId u n d  N. FILIPOVId 

Glyzin in der Medulla spinalis yon Ratten (T/g) 

P Bemerknug 

1 Kontrolle 5,95 ~ 0,19 

2 Aminopterin 4,13 _u 0,13 < 0,01 Signifikanz 
bezieht sieh auf 1 

3 Aminopterin + Glyzin 5,08 4- 0,11 < 0,01 Signifikanz 
bezieht sieh auf 2 
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The Incorporat ion  of 45Ca into the Egg  of the Medaka,  Oryzias latipes 
Ca m a y  p l a y  an  i m p o r t a n t  role in  t he  fe r t i l iza t ion  

p rocess  of a n i m a l s l - K  I t  migh t ,  therefore ,  be  in t e re s t ing  
to t r ace  in ter -  a n d  in t r a -  cel lular  m o v e m e n t s  of ca lc ium 
u p o n  t he  fer t i l iza t ion .  RUDENBERa 4, HSlAO and  Bo-  
ROUGHS 5 t r i ed  to  measu re  t he  r a d i o a c t i v i t y  of asCa wh ich  
p e n e t r a t e d  in to  t he  egg of sea u rch in  b y  in v i t ro  i ncuba t ion .  
It seemed likely that in those experiments the radioacti- 
vity of the penetrated 4~Ca was not enough to trace the 
movements of the element. However, there may be 
another possibility that the ovum accumulates the radio- 
isotope from the body fluid during the period of the egg 
maturation and subsequently a high level of the intra- 
cel lular  c o n c e n t r a t i o n  of 45Ca can  be expected .  T he  purpose  

of the present experiment is, therefore, to deal with the 
incorporation of radioactive calcium into the egg of the 
medaka which is injected intra-abdominally. 

The  egg of t h e  medaka ,  Oryzias latipes (orange-red 
var ie ty )  was used as mate r ia l .  R inge r ' s  so lu t ion  wh ich  
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c o n t a i n e d  45CaC12 was in jec ted  in to  t he  a b d o m i n a l  c a v i t y  
of t he  female.  The  r a d i o a c t i v i t y  of t h e  in jec ted  45Ca was 
2-4  ~zCi for each  fish. Unfe r t i l i zed  eggs were o b t a i n e d  
fol lowing Y a m a m o t o ' s  p rocedures  1 and  fer t i l ized eggs 
were col lected f rom an  a q u a r i u m  eve ry  morn ing .  The  
eggs were w a s h e d  th r ee  t imes  w i t h  100 ml  of d is t i l led  

~ N 300 I 

I 
100 

Time after injection of 45Ca(day) 

Fig. 1. Radioactivity in spawned eggs of Oryzias latipes after injection 
of 45Ca-contained Ringer's solution. 

w a t e r  a n d  t h e  eggs were homogen ized  w i t h  te f lon  h o m o -  
genizer  a f t e r  a d d i n g  of a ce r t a in  a m o u n t  of R i n g e r ' s  
solut ion.  T h e  h o m o g e n a t e  was dr ied w i t h  a n  in f ra - red  
l a m p  an d  t h e  r a d i o a c t i v i t y  of t h e  d ry  m a t t e r  was mea-  
sured  us ing  2~ gas-flow counter .  F igure  1 i l lus t ra tes  t h e  
change  in  t h e  r a d i o a c t i v i t y  of t h e  s p a w n e d  egg a f te r  t h e  
in jec t ion  of ~sCa. T h e  r a d i o a c t i v i t y  r eached  a m a x i m u m  
2 or 3 days  a f te r  t h e  in jec t ion  a n d  g radua l l y  decreased.  

I n  order  to  check  t h e  inf luence  of t h e  in jec t ion  on  
spawning ,  2 series of t h e  e x p e r i m e n t s  were p r epa red  ; one  
for t h e  in jec t ion  of R inge r ' s  so lu t ion  w i t h  ~sCa, t h e  o t h e r  
for  t h e  in jec t ion  of R inge r ' s  so lu t ion  only. T h e  n u m b e r  of 
t h e  s p aw n ed  eggs was c o u n t e d  eve ry  d ay  a f t e r  t h e  injec-  
t ion.  I n  b o t h  cases, t h e  n u m b e r  was  r ed u ced  a f t e r  the 
in jec t ion,  an d  t h e  r educ t i on  was r e m a r k a b l e  in t h e  former .  
The  recovery  to i ts  n o r m a l  s t a t e  in  t h e  fo rmer  was s lower  
t h a n  t h a t  in  t h e  la t te r .  F r o m  these  results ,  we are inclined 
to  bel ieve t h a t  n o t  on ly  ~sCa b u t  also R inge r ' s  so lu t ion  
m a y  induce  t h e  i n h i b i t i o n  of spawning.  

M i c r o - a u t o r a d i o g r a p h y  was app l ied  to  unfer t i l i zed  
egg, spawned  eggs an d  i so la ted  ovaries ,  in o rder  to  
examine  the  loca l iza t ion  of t h e  i n co rp o ra t ed  45Ca. Af te r  
w as h i n g  w i t h  dis t i l led  water ,  t h e  m a t e r i a l  was  f ixed 
w i t h  Carnoy ' s  a lcohol  acet ic  acid solut ion,  e m b e d d e d  in  
paraff in ,  sec t ioned in t h e  th i ckness  of 10 v m  an d  s tuck  on  
a glass slide. The  c o n t a c t  m e t h o d  was app l ied  to  t h e  sl ide 
(Fuj i  X - r a y  film, non-sc reen  t y p e  No. 200). Af te r  t h e  
exposure  of a ce r t a in  period,  the  f i lm was deve loped  a n d  
c o m p a r e d  w i t h  t h e  sl ide which  was s ta ined ,  a f te rwards ,  
w i t h  h a e m a t o x y l i n  an d  eosine. As shown  in F igure  2, 
~sCa was i nco rpo ra t ed  w i t h  t h e  cor tex  a n d  ins ide  of t h e  
egg, especial ly  s t rong ly  i nco rpo ra t ed  w i t h  t h e  chorion.  
Accord ing  to YAMANOTO 6, t he  chor ion  of Oryzias egg is 
charged  nega t i ve  in R inge r ' s  so lu t ion  a n d  i t  is easy  to  
s t a in  the  chor ion  w i t h  basic  dyes  such  as m e t h y l e n e  b lue  
an d  to lu id ine  blue. F r o m  th i s  p o i n t  of view, i t  m a y  be  
a s sumed  t h a t  ~Ca  can  be  incorpora ted ,  p r imar i ly ,  w i t h  
the  chor ion  and,  secondar i ly ,  w i t h  t h e  inside of the  egg. 

Zusammen/assung. Zur  M a r k i e r u n g  des in t raze l luI / i ren  
Ca im F i sch-E i  wurde  ~5CaC12- e n t h a l t e n d e  R i n g e r - L 6 s u n g  
in die A b d o m i n a l h 6 h l e  yon  Oryzias latipes inj iz ier t .  2 -3  
Tage n a c h  der  I n j e k t i o n  zeigt  die R a d i o a k t i v i t / i t  der  
abge leg ten  Eier  ih r  M a x i m u m  u n d  n i m m t  d a n n  a l lm/ ih l ich  
ab. Aus M i k r o a u t o r a d i o g r a m m e n  der  abge leg ten  E ie r  
geh t  hervor ,  dass  45Ca im Chor ion u n d  i n n e r h a l b  des 
Eies e i n g e b a u t  wird. 
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Fig. 2. Microautoradiogram of ova in Oryzias latipes (left; mature 
unfertilized egg, center and right; immature eggs), e T. YAMAMOTO, J. Fac. Sci. Tokyo Univ. sect. IV, d, 249 (1936). 

A c t i v a t i o n  of  M i t o c h o n d r i a l  E n z y m e s  D u r i n g  t h e  

The  increase  of a c t i v i t y  of m a n y  enzymes  d u r i n g  t h e  
ea r ly  p h a s e  of g e r m i n a t i o n  has  been  shown  to co r respond  
to de novo  syn thes i s  1-3. On t h e  o the r  h a n d  some soluble  
enzymes ,  p r e s e n t  in  a n  i n a c t i v e  fo rm in t he  d ry  seed, are  
r e a c t i v a t e d  d u r i n g  t he  v e r y  ear ly  p h a s e  of g e r m i n a t i o n  4-8. 
The  poss ib i l i ty  t h a t ,  in  t h e  g e r m i n a t i n g  cas to r  bean,  
m i t o c h o n d r i a l  enzymes  unde rgo  a r e a c t i v a t i o n  process,  
has  been  sugges ted  on  t he  basis  of t he  resu l t s  of exper i -  
m e n t s  w i t h  p ro t e in  syn thes i s  i n h i b i t o r s  3. 

E a r l y  P h a s e  of  S e e d  G e r m i n a t i o n  

The  p r e s en t  work  br ings  f u r t h e r  ev idence  in  f a v o u r  of 
th i s  view, showing  t h a t  s ign i f ican t  increases  of m i tochon -  
dr ia l  e n z y m e  ac t iv i t i e s  are observed,  u n d e r  cond i tons  of 
inhibited p ro t e i n  synthes is ,  b o t h  in t h e  whole  seeds a n d  
(at  a lesser ex ten t )  in  cell free m i t o c h o n d r i a l  p repa ra t ions .  

Materials and methods. P l a n t  ma te r i a l :  Cas tor  b e a n  
seeds (Ricinus communis var .  sanguineus) were decoa t ed  
and germinated in tSetri dishes on we t  f i l ter  paper ,  in t h e  
d a r k  a t  0~ or 27~ S q u a s h  seeds (Cucurbita maxima) 


