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zen e i n e m  l i ch t abh i ing igem Mechan i s m us ~zuzus ch r e iben  
ist. Es  wi rd  v e r m u t e t ,  dass  die spezielle Ku l t i v i e rungs -  
m e t h o d e  u n t e r  B l i t z l i c h t b e d i n g u n g e n  es e rm6gl ich t ,  die 
I n d u k t i o n  der  p h o t o s y n t h e t i s c h e n  Aktivit~Lt yon  der  
A k t i o n  derse lben  zu t r e n n e n .  Noch  k 6 n n e n  wi t  ke in  
W i r k u n g s s p e k t r u m  dieser  I n d u k t i o n s r e a k t i o n  angeben ,  
welche das  i n a k t i v e  P S - I I  in  e inen  a k t i v e n  Z u s t a n d  fiber- 
f i ihr t .  D a  die K i n e t i k  der  I n d u k t i o n  yon  der  T e m p e r a t u r  
abh~ng ig  is t  u n d  im D u n k e l n  s ich l a n g s a m  riickl/ iufig 
verh~Llt, v e r m u t e n  wir  p h o t o e n z y m a t i s c h e  R e a k t i o n s -  
m e c h a n i s m e n .  

Aus  dell vo r l i egenden  D a t e n  z iehen  w i t  ~folgende 
Sch luss fo lge rungen :  E i n  ak t i ve s  P S - I I  b e n 6 t i g t  minde -  
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Fig. 3. Relative Sauerstoffproduktionsraten von Bohnenblfittern, 
welche unter Blitzlichtbedingungen kultiviert wurden, wfihrend ihrer 
ersten Belichtung mit 12 = 4 • 104 erg/cm2/sec. �9 ohne Vorbeliehtung; 
0, mit 6 rain Vorbelichtung mit I2/20; T*, T, notwendige Zeit ffir 50% 
Induktionsgrad. 

s tens  z w e i  pr inz ip ie l l  ve r sch iedene  L i c h t m e c h a n i s m e n .  
1. e inen  L i c h t m e c h a n i s m u s ,  welcher  das  Gle ichgewicht  
zwischen po ten t i e l l  a k t i v e m  n n d  i n a k t i v e m  P S - I I  zu 
G u n s t e n  der  a k t i v e n  F o r m  ver lager t ,  also eine Regu la to r -  
f u n k t i o n  ausi ibt .  2. E i n e n  L i c h t m e c h a n i s m u s ,  welcher  fiir 
die PS- I I -Akt iv i t~ i t  v e r a n t w o r t l i c h  ist% 

L i c h t q u a n t e n ,  welche  den  I n d u k t i o n s m e c h a n i s m u s  
ausl6sen,  t r a g e n  somi t  n i c h t  d i r e k t  zur  W a s s e r s p a l t u n g  
bet, s ind  abe r  no twendig ,  d a m i t  das  P S - I I  d a u e r n d  in 
e inem sens ib len  Z u s t a n d  geha l t en  wird, welcher  bet  
A n r e g u n g  d u r c h  wei tere  p h o t o s y n t h e t i s c h  w i r k s a m e  
P h o t o n e n  die Saue r s to f f en twick lung  erm6gl icht .  E i n  
ak t ives  P h o t o s y s t e m  I I  wi i rde  s ich somi t  ans  e inem l icht-  
abhS~ngigen R e g u l a t i o n s m e c h a n i s m u s  u n d  e inem l icht -  
abh~Lngigen Sauers tof f  e n t w i c k e l n d e n  Mechan i smus  zu- 
s a m m e n s e t z e n  18. 

Summary. Beans  g rown u n d e r  a f lash  reg ime n e v e r  
show a P S - I I  a c t i v i t y  a t  t h e i r  f i rs t  i l l u m i n a t i o n  w i t h  pho-  
t o s y n t h e t i c a l l y  ac t in ic  l ight .  B u t  i m m e d i a t e l y  w h e n  
l igh t  is on, an  i n d u c t i o n  per iod  t akes  place  for some 6 rain.  
I n  t h i s  p a p e r  we show, b y  oxygen  m e a s u r e m e n t s  a n d  
d i f fe ren t  l igh t  condi t ions ,  t h a t  t he  i n d u c t i o n  of P S - I I  
a c t i v i t y  is due to a p h o t o s y n t h e t i c a l l y  i n d e p e n d e n t  l igh t  
react ion.  
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Changes in the Ultrastructure of Erythrocyte Membrane Subjected to UV-Irradiation in vitro 

Some s tudies  of t he  las t  years  i nd i ca t e  t h a t  m e t a b o l i c  
a c t i v i t y  of e r y t h r o c y t e s  is closely connec ted  to  t h e i r  
s t r u c t u r e  1, 2. The  def ined phys io logica l  ac t iv i t i es  of these  
cells d e p e n d  no t  on ly  on  t h e i r  shape  b u t  also on t h e  specific 
u l t r a s t r u c t u r e  of t h e  membrane3 ,4 .  UV- i r r ad i a t ion ,  
a c t i n g  on  enzymes  a n d  o the r  p ro t e in s  a n d  on  a d e n y l  
nuc leo t ides  a n d  o the r  p h o s p h a t e  esters,  in f luences  energy  
m e t a b o l i s m  of e ry th rocy te s ,  wh ich  is respons ib le  for 
m a i n t e n a n c e  of t he  n o r m a l  s t r u c t u r e  a n d  f u n c t i o n  of t h e  
cellS, 6. I r r a d i a t i o n  also affects  m e m b r a n e  pe rmeab i l i t y ,  
e r y t h r o c y t e  v o l u m e  a n d  u l t r a s t r u c t u r e  of t h e  m e m b r a n e  5-v. 

I n t r o d u c t i o n  of e lec t ron  microscope  t e c h n i q u e s  gave  a 
new a p p r o a c h  to t h e  s tud ies  on e r y t h r o c y t e  s t r u c t u r e  1, s-10. 
E l e c t r o n  microscope  m e t h o d s  al low t he  obs e r va t i on  of t he  
surface  s t r u c t u r e s  of t h e  red b lood  cell and  d e m o n s t r a t e  a 
r e l a t i on  b e t w e e n  these  s t r u c t u r e s  a n d  a c t i v i t y  of me tabo l i c  
processes  of e ry th rocy te sn -18 .  

3~raterial and methods. T he  ' s tudy  m a t e r i a l  cons is ted  of 
pig, bov ine  a n d  h u m a n  blood, wh ich  h a v e  d i f fe ren t  ADP,  
A T P  a n d  2, 3 - D P G  levels.  Blood  was  i r r a d i a t e d  for  300 
mill  in  sil ica c u v e t t e s  w i t h  UV-rays ,  us ing  H a n a u  S-500 
l a m p  w i t h  eff ic iency 4 . 3 4 •  10 s erg/see in t h e  r ange  of 
248 n m - 4 3 6  n m  14. 

E r y t h r o c y t e  m e m b r a n e s  were o b t a i n e d  b y  t he  m e t h o d  
of DAWSON and  ELrORD 15, modi f ied  b y  TAYLOR a n d  
KWlATICOWStClle. Fo r  f u r t h e r  s tud ies  of m e m b r a n e s ,  t h e  
nega t i ve  s t a in ing  m e t h o d  of BRENNER a n d  HORNE I~ was 
used. 
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Fig. 1. ControI bovine erythrocyte membrane,  negatively s ta ined 
with phosphotungstie acid. • 15,000. 

Fig. 2. Bovine erythrocyte membrane,  negatively stained with 
phosphotungstie acid. Blood irradiated for 300 min with UV-rays. 
• 15,000. 

Results and discussion. T h e  d e t a i l e d  f ine  s t r u c t u r e  of  
e r y t h r o c y t e  m e m b r a n e  is v e r y  s i m i l a r  i n  t h e  c a s e  of pig,  
b o v i n e  a n d  h u m a n  e r y t h r o c y t e s .  T h e  r e s u l t s  o b t a i n e d  for  
n o n - i r r a d i a t e d  m e m b r a n e s  a re  i n  a g r e e m e n t  w i t h  t h e  
r e s u l t s  of  ])ANON and PERKa. 

The membranes have a fine granular structure, the 
rather thick folds are localised mainly in peripheric areas 
of the object. After UV-irradiation, erythrocyte mem- 
branes are always thinner, the surface structure is less 
granular and the folds appear chiefly in the central areas. 
These changes may be related to changes of membrane 
permeability, following UV-irradiation. 

The fine structure of erythrocyte membrane, although 
similar, is not identical for the species investigated. It 
seems that the size of the granules may be correlated to 
ATP level and osmotic propreties of the cell 5, 6,14. 

The results obtained by the negative staining method 
seem to confirm the differences in the ultrastructure of 
membranes of the different animals. We observed several 
conal-like and thread-like structures, and also pit 
structures, observed by IIARRIS and AGUTTER Is. After 
UV-irradiation, the number of thread-like structures is 
much smaller; sometimes they disappear completely. 

Our results suggest that erythrocyte membranes, 
subjected to UV-irradiation, are less granular, smoother, 
thinner and take the appearance of old erythrocytes or 
erythrocytes with enzymatic defects, e.g. with the deffi- 
ciency of glucose-6-phosphate dehydrogenase (G-6-P]))19 
or erythrocytes with decreased metabolic activity ImI~,2~ 
The suggestion is only preliminary one and needs further 
investigation. 

Rdsumd. N o u s  a v o n s  6 t u d i 6  l ' e f f e t  de s  r a y o n s  U V  s u r  
l ' u l t r a s t r u c t u r e  de s  g l o b u l e s  r o u g e s  de s  m a m m i f + r e s .  

L ' e x a m e n  6 1 e c t r o n o s c o p i q u e  m o n t r e  q u ' a p r 6 s  ce r a y o n -  
n e m e n t  la  m e m b r a n e  de s  g l o b u l e s  r o u g e s  d e v i e n t  m o i n s  
g r a n u l a i r e  e t  m o i n s  6pa i s se .  L a  r 6 p a r t i t i o n  de  ses  p l i s  
r e s s e m b l e  ~ celle q u e  p r 6 s e n t e n t  les  g l o b u l e s  p l u s  v i e u x  ou  
a t t e i n t s  de  d 6 f a u t s  e n z y m a t i q u e s  (p. ex.  le m a n q u e  de  
G - 6 - P D ) .  

I. A. KABAT, ]3. KWIATKOWSK122 
W .  LEYKO "~ a n d  J.  SYSA"4 

Department o/ Physiology o/Medical Academy, 
Plac 9 Ma/a, Lodz (Poland), 
g July 7972. 

11 D. HUHN and D. GRASSMAN, Blur 78, 211 (1969). 
12 p. A. MARKS, A. B. JOHNSON, E. HIRSCIIBERG, Proc. natn.  Acad. 

Sci. gd, 529 (1958). 
13 O. NILSSON and G. RONQUIST, Biochim. biophys. Acta. 7, 183 

(1969). 
14 A. J. HLYgTCZAK, W. LEYKO, I. A. KABAT and J. SYSA, Binl. WAM. 

11.2. 233 (1968). 
15 I. M. DAWSON and W. J. ELFORD, J. gem Microbiol. 3, 298 (1949). 
16 K. TAYLOR and B. KWlATKOWSKI, Acta mierobiol, pol. 72, 107 

(1963). 
17 S. BRENNER and R. Vr HORNE, Biochim. biophys. Acta. 34, 101 

(1959). 
IS j .  R. HARRIS and P. AGOTTER, J. Ultrastruct. Res. 33, 129 (1970). 
19 D. DANON, C. SHEBA and B. RA~IOT, Blood 77, 229 (1961). 
~0 A. C. ALLISON and G. P. BURN, Br. J. HAE~IAT. 1, 291 (1955). 
~1 F. BROKH, B. RAMO% E. ZWANG and D. DANON, Israel. J. med. Sci. 

2, 291 (1966). 
~e Department  of Biophysics of Medical Academy of Gdafisk, Poland. 
~s Dept. of Biophysics of the University of Lodz, Poland. 
~4 Acknowledgments. The authors wish to express their gratitude to 

Prof. M. OLSZEWSKA for her advice in interpretation of electron 
microscope photograms. _ ~_i 

Evidence that Pepsitensin is Angiotensin I 

FERNANDEZ e t  at. I o b t a i n e d  a h i g h l y  p u r i f i e d  p e p s i -  
t e n s i n  ~ f r o m  o x  p l a s m a  i n c u b a t e d  w i t h  p e p s i n  a t  p H  6.0, 
a n d  i d e n t i f i e d  i t  a s  t h e  d e c a p e p t i d e  a n g i o t e n s i n  I.  More  
r e c e n t l y ,  h o w e v e r ,  HOCHSTRASSER e t  al.  8 i s o l a t e d  a 
p e p s i t e n s i n  f r o m  d e n a t u r e d  r e n i n - s u b s t r a t e  t r e a t e d  w i t h  
p e p s i n  a t  p H  3.0 a n d  c o n c l u d e d  t h a t  i t  w a s  t h e  u n d e c a -  
p e p t i d e  a n g i o t e n s i n  I - y l - l e u c i n e .  T h e s e  r e s u l t s  w o u l d  
s u g g e s t  t h a t  p e p s i n  m i g h t  a c t  a t  a d i f f e r e n t  p e p t i d e  b o n d  
in  p l a s m a  r e n i n - s u b s t r a t e ,  a c c o r d i n g  t o  t h e  p H  of  i n c u b a -  
t i o n :  e i t h e r  t h e  L e u l ~  n o r  t h e  Leul l-Va112 b o n d  w o u l d  
be  b r o k e n  a t  p H  6 of  p t t  3, r e s p e c t i v e l y .  I n  o r d e r  to  

v e r i f y  t h i s  h y p o t h e s i s  we  h a v e  i d e n t i f i e d  t h e  p r o d u c t s  o f  
t h e  p e p t i c  p r o t e o l y s i s  of  s y n t h e t i c  t e t r a d e c a p e p t i d e  
r e n i n - s u b s t r a t e  b y  p e p s i n ,  a t  b o t h  p H  6 a n d  p H  3. 

Materials. T h e  t e t r a d e c a p e p t i d e  r e n i n - s u b s t r a t e  w a s  a 
p r o d u c t  of  S c h w a r z / M a n n ,  O r a n g e b u r g ,  N e w  Y o r k .  I t  h a d  
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