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P h a s e n v e r s c h i e b u i l g  k a n n  se lbs tvers t~tndl ich  e rs t  n a c h  
d e m  Abkl i l lgen  yon  T r ans i en t en ,  im  sogenai ln te i l  <~steady 
s t a t e  >~, gemessen  werden.  

Der  d u r c h  A t  bed ing te  Feh le r  bei  den  g e n a n n t e n  
M e t h o d e n  zur  B e s t i m m u n g  y o n  a~0 k a n n  in Fa l l  1 u n d  2 
jeweils  m a x i m a l  d e n  W e r t  yon  A t  se lbs t  e r re ichen .  I n  
Fa l l  3 t i be r sch re i t e t  de r  Feh le r  a t ~ 2  nieh t .  Die e f fek t ive  
Gr6sse des Feh le r s  e r r e c h n e t  sictl in  a l len drei  Fgl len  I lach 
de r  al lgemeii lei l  F o r m e l  - a t . 9 ~ .  Hie rbe i  i s t  a t  die 
Frequenz~tnderung  in  Mi i lu ten  u n d  ~% der  P h a s e n w i n k e l  
des Stufenreizes ,  ausgedr i i ck t  als Dez imale  y o n  360 ~ 
(x~176 Der  A u s d r u c k  / s t  de s ha l b  Ilegativ,  weil  e in  
pos i t ives  a~0 e inem n e g a t i v e n  a t  e n t s p r i c h t  u n d  umge-  
kehr t .  I n  Fa l l  1 l iegt  bei  gegebenem A t  das  M a x i m u m  des 
Feh le rs  ( =  -- At)  bei  0% also bei  Reiz  in  P u i l k t  A;  der  
F e h l e r  i s t  Null ,  wei ln ~o, 360 ~  P u n k t  A liegt.  I m  
2. Fa l l  l iegt  u m g e k e h r t  das  M a x i m u m  des Feh le r s  bei  
360 ~ u n d  das  M i n i m u m  bei  0% Fal l  3 weis t  se inen  max i -  
malei l  Feh le r  (--At~2) m i t  u m g e k e h r t e m  Vorze ichen  bei  
0 ~ u n d  360 ~ auf ;  de r  Feh le r  i s t  Nul l  bei  9,~ = 180 ~ Fi i r  
die dre i  Beispiele  b i she r  t ib l icher  Aq~-Best immungen ge l ten  
e n t s p r e c h e n d  fo lgende  F o r m e l n  zur  E l i m i n i e r u n g  des A~- 
b e d i n g t e n  Feh le r s :  

1) aqJ c = aq) m + a t  (1 -- ~s) 

2)  a~% = aq) m - -  atq)  s 

3) acpc = a ~m  + AT: (0,5 - -  ~Os). 

A~% = d a s  d u r c h  FAiminierung des Feh le rs  kor r ig ie r te  a 9  

a % ,  = das  n a c h  de r  jeweil igen Methode  gemesseile A~o. 

B e i s p i e l  (vgl. F i g u r  1): 

z 1 = 25 h } 
T~ = 2 3 h  , a t  = - 120'  

95 = 5 h (90 ~ = 900/360 ~ = 0,25) n a c h  A 

A~0ml = -  90" 
a~om~ = - -  210' 
a~0m3 = - -  150' 

1) d ~ c  = - 9 0 ' -  1 2 0 '  (1 - 0 , 2 5 )  
= -- 9 0 ' - -  9 0 ' - -  -- 180'  

2) Aq) c = -- 2 1 0 ' +  1 2 0 ' '  0,25 
= -- 2 1 0 ' +  3 0 ' =  -- 180'  

3) A g e  = - -  I 5 0 '  - 1 2 0 '  ( o , 5  - -  0 , 2 5 )  
= -- 150'  30' = -- 180' 

Feh le r  = -- 90'  

Feh le r  = + 30'  

Feh le r  = -- 30' 

E ine  wesent l iche  V e r e i n f a c h u n g  der  A~0-Korrektur lgss t  
s ich m i t  Hilfe  g r aph i sche r  Dars te l lu i lgen  erre ichen.  
GrSsse und  Vorze ichen  des Feh le rs  kSnileil  u n m i t t e l b a r  
aus  d e m  D i a g r a m m  e i l t n o m m e n  werden  ; dieser  \Ver t  i s t  - 
e n t s p r e c h e n d  d e m  doppe l t  n e g a t i v e n  Vorze ichen  - zu d e m  
gemessei len W e r t  A~Orn zu addieren .  Ngheres  is t  den  e n t -  
s p r e c h e n d e n  L e g e n d e n  zu e n t n e h m e n .  

S u m m a r y .  P h a s e  shi f t s  (A9) are c o m m o n l y  m e a s u r e d  
w i t h o u t  cons ider ing  t he  cue ' s  phase  pos i t ion  (~s)" T h e  
n o r m a l l y  a d o p t e d  m e t h o d s  for  m e a s u r i n g  phase  sh i f t s  
give error less  resu l t s  on ly  w h e n  the re  is no c h a n g e  in  
per iod  l eng th  (AT). Very  of ten ,  however ,  b o t h  phase  
shi f t s  and  changes  in per iod  l eng th  occur  toge ther .  T h e  
m a g n i t u d e  of t he  er ror  is t h e n  a func t ion  of t he  m a g n i t u d e  
of A t  and  t he  d i s tance  b e t w e e n  the  po in t s  of m e a s u r e m e n t  
a n d  t he  cue ' s  phase  posi t ion.  (The basic  hypo thes i s  is t h a t  
A t  is effected i m m e d i a t e l y  a f t e r  the  cue.) Me thods  for  
ca l cu la t ing  a n d  e l im ina t i ng  t h e  e r ror  are  given.  
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S T U D I O R U M  P R O G R E S S U S  

Radiation Inactivation of Purified Lysine Vaso- 
pressin 

A n u m b e r  of p r o t e i n  a n d  po lypep t ide  h o r m o n e s  h a v e  
been  s tud ied  in our  l a b o r a t o r y  b y  m e a n s  of t he  t e c h n i q u e  
of r a d i a t i o n  i n a c t i v a t i o n  of biological  a n d  i m m u n o l o g i c a l  
act iv i t ies .  These  h a v e  inc luded  h u m a n  chor ionic  gonado-  
t r o p i n  1, h u m a n  p i t u i t a r y  gonadot rop i i l s  2, bov ine  t h y r o -  
t r o p i n  3, a d r e n o c o r t i c o t r o p i n  4, a n d  mela i locy te  s t i m u -  
l a t ing  h o r m o n e  4. I n  order  to  f u r t h e r  u n d e r s t a n d  t h e  ef- 
fects  of ioniz ing  r a d i a t i o n  oil such  hormones ,  we h a v e  
u n d e r t a k e n  s tud ies  oil a po l ypep t i de  h o r m o n e  wh ich  is 
ava i l ab le  in  comple t e ly  pure  fo rm a n d  whose  a m i n o  acid 
sequence  a n d  s t r u c t u r e  are well  k n o w n  - lysine vasopres -  
sin. Th i s  r e p o r t  p re sen t s  t h e  d a t a  o b t a i n e d  d u r i n g  t he  
course  of these  s tudies .  

Methods .  Deta i l ed  d iscuss ions  of p r e p a r a t i o n  of s amples  
for  r ad ia t ion ,  r a d i a t i o n  and  m e t h o d s  of d a t a  ana lys i s  h a v e  

been  p rev ious ly  pub l i shed  1,3,4. H i g h l y  pur i f ied  lys ine  
vasopress i i l  (LVP) was p r e p a r e d  as p rev ious ly  de-  
scr ibed 5& I n  one series of expe r imen t s ,  1 m g  of L V P  was 
p laced  on  each  p l a n c h e t  or  in  each  bot t le .  In  a second 
series of expe r imen t s ,  0.5 m g  was p laced  in each  con-  
ta iner .  Samples  were r a d i a t e d  in e i t h e r  a n  a rgon  a t m o -  
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s p h e r e  a t  r e d u c e d  p r e s s u r e  o r  in  a i r  a s  i n d i c a t e d .  T h i s  
m e t h o d o l o g y  a n d  t h e  r a d i a t i o n  d o s a g e  ( rads)  m o n i t o r e d  
i n  e a c h  ca se  h a v e  b e e n  d e s c r i b e d  p r e v i o u s l y t  I n  e x p e r i -  
m e n t a l  se r i e s  A, 8 c o n t a i n e r s  w e r e  r a d i a t e d  in  a r g o n  a t  
e a c h  of t h e  f o l l o w i n g  r a d i a t i o n  d o s e s :  zero ,  3 . 0 .  10 s, 
6 . 0 .  108, 9 . 0 .  108 , a n d  1 2 . 0 .  10 ~ rods .  I n  a s e c o n d  ex -  
p e r i m e n t a l  s e r i e s  (B), 4 s a m p l e s  we re  r a d i a t e d  in  a i r  a t  
e a c h  of  t h e  f o l l o w i n g  d o s e s :  zero ,  1 . 0 .  108 , 2 . 0 .  10 s, 
4 . 0 .  108 , 6 . 0 .  108 , 8 . 0 .  10 s, a n d  1 2 . 0 . 1 0  s rods .  I l l  e x -  
p e r i m e n t a l  s e r i e s  C, 4 o r  5 s a m p l e s  we re  r a d i a t e d  a t  zero ,  
3.0 �9 10 s, 6.0 �9 108 , 9.0 �9 10 s, a n d  12.0 �9 10 s rods .  

Bioassays.  V a s o p r e s s o r  a c t i v i t y  w a s  m e a s u r e d  i n  t h e  
r a t  a s  d e s c r i b e d  p r e v i o u s l y %  Al l  p l a n c h e t s  w e r e  i nd i -  
v i d u a l l y  a s s a y e d .  E a c h  s a m p l e  w a s  d i l u t e d  a p p r o p r i a t e l y  
~o p l a c e  a t  l e a s t  2 d o s e s  in  t h e  dose  r e s p o n s e  p o r t i o n  of  
t h e  a s s a y .  Al l  d o s e s  we re  a s s a y e d  in  d u p l i c a t e ,  a n d  
s t a n d a r d  d o s e  r e s p o n s e  c u r v e s  we re  p e r f o r m e d  in  a l l  
assays.  

A m i n o  acid analysis.  I d e n t i c a l  a l i q u o t s  o f  L V P  ra -  
d i a t e d  a t  2 d o s a g e s  we re  h y d r o l y z e d  w i t h  6 N  h y d r o -  
c h l o r i c  ac id  a t  1 0 5 ~  for  20 h .  A m i n o  a c i d s  w e r e  a n a -  
l y z e d  in  a B e c k m a n  M o d e l  120 a m i n o  ac i d  a n a l y z e r  a n d  
t h e  r e s u l t s  w e r e  c o m p a r e d  t o  n o n - r a d i a t e d  h o r m o n e  
h a n d l e d  in  a n  i d e n t i c a l  f a s h i o n  e x c e p t  t h a t  t h e s e  s a m p l e s  
w e r e  n o t  p a s s e d  t h r o u g h  t h e  e l e c t r o n  b e a m .  T h e  d a t a  a re  
e x p r e s s e d  as  % of  a m i n o  ac i d  c o m p o s i t i o n  of  n o n - r a d i a t e d  
h o r m o n e  w h i c h  h a s  b e e n  r e p o r t e d  p r e v i o u s l y  s. 

Results.  Rad ia t ion  inact ivat ion o/ biological activity. 
W h e n  L V P  w a s  r a d i a t e d  i n  a i r  or  in  a n  a r g o n  a t m o s p h e r e ,  
l o s s  of  b io log ica l  a c t i v i t y  w a s  o b s e r v e d  (F igure ) .  T h e  dose  
r e q u i r e d  to  r e d u c e  a c t i v i t y  to  3 7 %  (D37) w h e n  r a d i a t i o n  
w a s  p e r f o r m e d  in  a i r  w a s  2 . 2 4 .  108 r a d s  tr95 ~ l i m i t s  
1 . 9 1 - 2 . 7 0 . 1 0 s ) .  T h e  Da7 w h e n  r a d i a t i o n  w a s  p e r f o r m e d  
in  t h e  a r g o n  a t m o s p h e r e  w a s  3 . 4 3 .  10 s r a d s  (2,76 to  
4 . 5 6 -  10s). A s s u m i n g  e a c h  ionizat ion o c c u r s  w i t h i n  t h e  
c o n f i n e s  o f  t h e  A D H  m o l e c u l e s  a, t h e  m o l e c u l a r  w e i g h t  
m a y  be  e s t i m a t e d  f r o m  t h e  f o r m u l a :  

0 . 2 4 -  101~- 
31-- 

D37 

w h e r e  31 is m o l e c u l a r  w e i g h t  a n d  D,~ is  t h e  r a d i a t i o n  
d o s e  in  r a d s  r e q u i r e d  to  r e d u c e  a c t i v i t y  to  3 7 % .  T h e  31 
t h u s  c a l c u l a t e d  w a s  1.07 �9 10 a (9.0 �9 102 1.3 ' 103) for  t h e  
d a t a  o b t a i n e d  in  a i r .  W h e n  r a d i a t i o n  w a s  p e r f o r m e d  in  
a r g o n ,  t h e  3 I  w a s  7.06 - 102 ( 5 . 3 - 9 . 0  �9 102). 

If ,  a s  i s  a s s u m e d  for  l a r g e r  m o l e c u l e s ,  e a c h  .ionization 
cluster o c c u r s  w i t h i n  t h e  c o n f i n e s  o f  t h e  m o l e c u l e s ,  t h e  
f o r m u l a  u s e d  w o u l d  be :  

0.72 - 1012 
2 h r = -  

Do7 

a n d  t h e  3/I c a l c u l a t e d  f r o m  t h e  d a t a  in  a i r  w a s  3.0 �9 10 a 
( 2 . 7 - 3 . 8 . 1 0 a ) .  F r o m  t h e  d a t a  o b t a i n e d  in  a r g o n ,  t h e  M 
c a l c u l a t e d  w a s  2.1 �9 10 a (1 .6 -2 .6  �9 10~). 

Effect  o/ ionizat ion on amino acid content o/ L V P .  
A m i n o  ac id  a n a l y s e s  w e r e  p e r f o r m e d  o n  i d e n t i c a l  a l i q u o t s  
of  L V P  s u b j e c t e d  to  a ' h i g h '  a n d  ' l ow '  dose  of  r a d i a t i o n .  
T h e s e  r e s u l t s  w e r e  c o m p a r e d  to  i d e n t i c a l  s a m p l e s  o f  n o n -  
r a d i a t e d  L V P  a n d  a r e  s u m m a r i z e d  in  t h e  T a b l e .  A t  b o t h  
2 . 5 0 .  108 r o d s  a n d  1 0 . 0 .  10 s rods ,  d e s t r u c t i o n  o f  a m i n o  
a c i d s  o c c u r r e d .  C y s t i n e  w a s  t h e  a m i n o  ac i d  d e s t r o y e d  in  
g r e a t e s t  q u a n t i t i e s  - o v e r  2/a o f  t h e  c y s t i n e  w a s  d e s t r o y e d  
a t  10.0 �9 108 r a d s .  T h e  d a t a  f r o m  a m i n o  a c i d  a n a l y s e s  a r e  
s u m m a r i z e d  in  t h e  T a b l e .  

Discussion.  T h e  t h e o r e t i c a l  c o n s i d e r a t i o n s  c o n c e r n i n g  
t h e  t e c h n i q u e  o f  r a d i a t i o n  i n a c t i v a t i o n  h a v e  b e e n  d is -  
c u s s e d  in  e a r l i e r  p u b l i c a t i o n s * - 4 .  E s t i m a t i o n  o f  m o l e c u l a r  
w e i g h t  b y  t h i s  t e c h n i q u e  is  i n d e p e n d e n t  of  d e n s i t y  w h e n  
r a d i a t i o n  d o s e  is  e x p r e s s e d  in  r a d s .  F u r t h e r m o r e ,  p u r i f i c a -  

t i o n  is n o t  r e q u i r e d ,  s i n c e  o n l y  loss  of  b io log i ca l  a c t i v i t y  
n e e d  be  m e a s u r e d .  I n  t h e  s t u d i e s  d e s c r i b e d  h e r e i n ,  p u r i -  
f i ed  L V P  w a s  u t i l i z ed ,  h o w e v e r ,  to  a l low d e t e r m i n a t i o n  
of  a m i n o  ac id  c o n t e n t  o f  r a d i a t e d  s a m p l e s .  I n  p r e v i o u s  
s t u d i e s  t h e  a s s u m p t i o n  h a s  b e e n  m a d e  t h a t  one  ionizat ion 
cluster o c c u r r e d  w i t h i n  t h e  c o n f i n e s  of  a s i ng l e  m o l e c u l e  
a n d  t h a t  e a c h  100 eV p r o d u c e d  a n  a v e r a g e  o f  1~/~ i o n  
c l u s t e r s  (75 e V / c l u s t e r ) .  HUTCHINSON a n d  POLLARI) 9 h a v e  
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Radiation dose(rads'lO -a) 

Radiation inactivation of lysine vasopressin. Data from experimental 
series A. Each dot represents the mean of data from a single planehet. 
The dark line represents the calculated slope and the shaded area 

encompasses the 95% confidence limits of the slope. 

Amino acid analysis of radiated lysine vasopressin 

Radiation dose Zero 2.5 �9 l0 s 10.0 �9 l0 s 
(rads) 
Amino acid /~nloles /~inoles % of /~moles % of 

non- nOD- 
radiated radiated 

Lysine 0.66 0.60 90 0.49 74 
Almnonia 1.73 1.68 97 1.95 112 
Aspartic acid 0.68 0.50 74 0.57 84 
Glutamic acid 0.66 0.50 76 0.58 88 
Proline 0.66 0.57 86 0.60 90 
Glycine 0.68 0.48 71 0.53 77 
Cystine 0.55 0.32 58 0.18 33 
Tyrosine 0.56 0.43 77 0.41 73 
Phenylalanine 0.62 0.50 81 0.48 77 

Results are expressed as/zmoles of recovered amino acid and % of 
non-radiated controls. 

7 j .  DEKANSKI, Br. J.  Pharmacol. 7, 567 (1952). 
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9 F. HUTCHINSON and E. POLLARD, in Mechanisms in RadioBiology 

(Eds., M. ERRERA and A. FORSSBERG; Academic Press, New York 
1961). 
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n o t e d  t h a t  t he re  is good a g r e e m e n t  b e t w e e n  k n o w n  mole-  
cu lar  we igh t s  a n d  molecu la r  we igh t s  e s t i m a t e d  b y  rad ia -  
t i on  i n a c t i v a t i o n  ove r  a cons iderab le  r ange  of weights ,  
b u t  t h a t  for  molecules  smal le r  t h a n  10.000 t he  we igh t  is 
o f t en  ove r - e s t ima ted .  I n  t he  in s t ances  w h e n  the  ion iza t ion  
cluster was cons idered  to  be t he  i n a c t i v a t i n g  e v e n t  for  
LVP ,  t h e  e s t i m a t e d  molecu la r  we igh t  was  cons ide rab ly  
g r ea t e r  t h a n  t he  k n o w n  we igh t  of 1078 s. However ,  pre-  
v ious  s tud ies  1~ h a v e  ind ica t ed  t h a t  c e r t a i n  p rocedures  
m a y  cause  po lymer iza t ion .  I t  is possible,  therefore ,  t h a t  
r a d i a t i o n  m a y  h a v e  caused  po lymer iza t ion .  The  fac t  t h a t  
t he  loss of biological  a c t i v i t y  follows a n  e x p o n e n t i a l  
curve,  however ,  sugges ts  t h a t  a h o m o g e n e o u s  p o p u l a t i o n  
of molecules  was p resen t .  I f  one ioniz ing e v e n t  de s t royed  
a p o l y m e r  and  t h e  molecules  ex is ted  in n u m e r o u s  degrees  
of po lymer iza t ion ,  t h e n  s ign i f ican t  dev i a t i ons  f rom 
l inea r i ty  would  be  expec ted .  I t  the re fore  appea r s  m o s t  
l ikely t h a t  t h e  i n a c t i v a t i n g  e v e n t  is a s ingle ion iza t ion  in  
t h i s  i n s t ance  a n d  t h a t  each  ion iza t ion  occur r ing  w i t h i n  
t he  confines  of a L V P  molecule  des t roys  i t s  b iological  
ac t iv i ty .  

I n  a p rev ious  s t u d y  of a d r e n o c o r t i c o t r o p i n  (ACTH) a, 
i t  was obse rved  t h a t  r a d i a t i o n  in  a i r  r esu l ted  in  loss of 
a c t i v i t y  a t  a r a t e  c o m p a t i b l e  w i t h  a m u c h  la rger  molecule  
t h a n  t h e  r a t e  of loss in  a r educed  a rgon  a tmosphe re .  
A C T H  m a y  be  i n a c t i v a t e d  b y  exposure  to  ozone alone, so 
t h a t  t he  increased  loss of a c t i v i t y  in  a i r  was  fel t  to  be  
s u m m a t i o n  of the  effects  of r a d i a t i o n  a n d  ozone i nac t i va -  
t i on  (ozone is fo rmed  w h e n  ioniz ing par t ic les  pass  t h r o u g h  
oxygen) .  F o r  th i s  r ea son  s tud ies  were pe r fo rmed  in  t he  
absence  of oxygen  for  A C T H  and,  also to exclude  t h i s  
possibi l i ty ,  for LVP .  T he  ra t e  of i n a c t i v a t i o n  of L V P  also 
a p p e a r e d  s l igh t ly  more  r ap id  in  a i r  t h a n  in  argon.  

The  d a t a  r epo r t ed  d e m o n s t r a t e  a c t u a l  d e s t r u c t i o n  of 
amino  acid residues.  In t e r e s t i ng ly ,  even  t h o u g h  cys t ine  
was g r ea t l y  decomposed ,  cysteic  acid was no t  de tec ted .  
P r ev ious  s tud ies  13-~5 on  pur i f ied  h u m a n  a n d  bov ine  
f ib r inogen  h a v e  s h o w n  t h a t  r a d i a t i o n  resu l t s  in  f r agmen-  
t a t i o n  of t he  molecule.  T he  ene rgy  re leased b y  a n  ioniz ing  
e v e n t  is r e l a t ive ly  la rge  (24 eu  in  r e l a t i on  to t he  ene rgy  
of chemica l  b o n d s  9 a n d  t h u s  i t  is n o t  su rpr i s ing  t h a t  rup-  
t u r e  of such  b o n d s  occurs.  

Conclusions. The  biologicM a c t i v i t y  of lysine vaso-  
press in  is des t royed  b y  exposure  to  ioniz ing rad ia t ion .  
Us ing  t he  c o n v e n t i o n a l  t a r g e t  t h e o r y  a p p r o a c h  a n d  
a s suming  each  ion i za t i on  d u s t e r  is t he  i n a c t i v a t i n g  even t ,  
e s t i m a t i o n s  of molecu la r  we igh t  are cons ide rab ly  h ighe r  
t h a n  a c t u a l  mo lecu la r  weight .  I f  i t  is a s s um ed  t h a t  each  
ioniz ing e v e n t  is also art i n a c t i v a t i n g  even t ,  e s t i m a t e s  of 
molecu la r  we igh t  are  in  a g r e e m e n t  w i t h  t he  k n o w n  
molecu la r  weight .  D e s t r u c t i o n  of amino  acids occur red  
d u r i n g  t he  process  of r ad ia t ion .  

Rdsumd. De la lysine vasopress ine  de h a u t e  pure t6  a 6t6 
i r radi6e ~ Fa i r  e t  darts une  a t m o s p h 6 r e  d ' a r g o n  sous u n e  
press ion  r6dui te  s l ' a ide  de doses progress ives  d '61ectrons 
mono6ne rg6 t iques  de 2 MeV. L a  va se - cons t r i c t i on  a 6t6 
mesur6e  chez le r a t  e t  ce t t e  acf iv i t6  a d iminu6  d ' u n e  
man i6 re  exponent ie l l e  en  fonc t ion  de la dose d ' i r r a d i a t i o n  
adminis t r6e .  E n  u t i l i s an t  la th6or ie  a n t i c a t h o d e  de LEA, 
le poids  mol6cula i re  a 6t6 es t im6 ~ p a r t i r  du  t a u x  de p e r t e  
de l ' ac t iv i t6 .  E n  s u p p o s a n t  que  c h a q u e  ionisation ef fec t ive  
a v a i t  l ieu ~ l ' in t6 r ieur  d ' u n e  mol6cule,  le poids  mol6cula i re  
es t im6 A p a r t i r  des va leu r s  o b t e n u e s  d a n s  Fair  a 6t6 de 
1,1 �9 10 (95% se s i t u a n t  de 9,0 �9 103 A 1,3 �9 103), e t  ~ p a r t i r  
des va l eu r s  o b t e n u e s  dans  l ' a rgon ,  il a 6t6 de 7,1 �9 102 
(5,3-9,0 �9 10s). E n  s u p p o s a n t  que  c h a q u e / a i s c e a u  d'ionisa- 
tion p r e n a i t  place ~ l ' i n t6 r i eu r  d ' u n e  mol6cule,  le po ids  
mol6cula i re  es t im6 6taf t  de 3,0 �9 103. Des ana lyses  d ' ac ides  
amin6s  de la lysine vasopress ine  i rradi6e 5. 2 ,5-  l0  s e t  
10,0 �9 10 s r ads  on t  6t6 fa i tes  e t  compar6es  k celles effec- 
tu6es  sur  l ' h o r m o n e  n o n  t ra i t6e .  A u x  deux  dosages d ' i r r a -  
d ia t ion ,  la de s t ruc t i on  des acides  amin6s  a 6t6 observ6e.  
L a  cys t ine  a 6t6 l ' ac ide  amin6  qu i  a 6t6 d6 t ru i t  dans  l a  
plus g r a n d e  p r o p o r t i o n ;  p lus  des  2/3 d6 t ru i t s  tt la p lus  
g rande  dose d ' i r r a d i a t i o n  6tudi6e. On a done  conclu que  
darts le b u t  de faire des e s t i m a t i o n s  des po ids  mol6cula i res  
des po lypep t i de s  aussi  pe t i t e s  que  la vasopress ine ,  o n  
d e v r a i t  faire  des suppos i t ions  rou te s  d i f f6rentes  de celles 
qui  a v a i e n t  6t6 c o n v e n t i o n n e l l e m e n t  uti l is6es p o u r  les  
po lypep t ides  plus  g randes  e t  p o u r  les prot6ines .  E n  p lus  
de la  f r a g m e n t a t i o n  des prot6 ines ,  l ' i r r ad i a t ion  semble  
p r o v o q u e r  la de s t ruc t i on  des acides  amin4s  par t icul iers .  
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W. H.  STAFFORD a n d  J. P. WARD: The Occurrence 
el ,l-Ethyl and 2-5-Dimethylazulene in Cracking Column 
Products, E x p e r i e n t i a  22, fasc. 2, p. 87 (1966). On page  88, 
l ine  14 reads  co r rec t ly  as follows: ' ( found  11.9% N) 9'. 

F o o t n o t e  7 reads  as follows: 'The  T N B  complex  ha s  t h e  
same m.p.  as t h a t  of 1, 4 -d imethy l -8 - i sopropy lazu lene  T N B  
complexlS.  '. F o o t n o t e  9: 'cf. N ana lys i s  of T N B  complex  
of I I I ' .  


