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Fig. 3. Histologic aspect of the thymus of a BALB/c mouse, 12 days 
after a dose of 2000 R of X-rays and pretreatment with a mixture of 
chemical protectors. × 160. 

Fig. 4. Histologic aspect of the Peyer's patches of a BALB/c mouse, 
30 days after a dose of 2000 R of X-rays and pretreatment with a 
nfixture of chemical protectors. × 65. 

t h e  l y m p h  nodes  is h y p e r t r o p h i c ,  t h e  s inus  d i l a t ed ;  
mi toses  a re  r a re  a n d  some  cell debr i s  a n d  m a n y  p l a smo-  
cy tes  a re  p resen t .  T h e  g e r m i n a l  cen t r e s  a re  n o t  well  
d iscernib le .  A t  t h i s  t ime,  t h e  r e g e n e r a t i o n  of t he  Pey e r ' s  
p a t c h e s  is more  a d v a n c e d  (F igure  4) ; some cell debr i s  a n d  
m a n y  y o u n g  l y m p h a t i c  cells are  visible.  All lesions in t h e  
d i f f e ren t  t i ssues  a p p e a r  sooner  un t i l  t h e  d e a t h  of t h e  
a n i m a l  on  t he  f o u r t h  d a y  a n d  are  more  p r o n o u n c e d  in t h e  
X - i r r a d i a t e d  n o n - p r o t e c t e d  t h a n  in t he  p r o t e c t e d  i r radi -  
a t e d  mice. 

Conclusions. The  b o n e - m a r r o w  spleen a n d  t h y m u s  
show, 30 d a y s  a f t e r  a dose  of 2000 R of X - r a y s  a n d  pre-  
t r e a t m e n t  w i t h  A E T  + g l u t a t h i o n e  + 5 -HT ~- cys te ine ,  
a n  a l m o s t  n o r m a l  h is to logic  a n d  cyto iogic  p ic tu re .  A t  t h e  
s a m e  t ime,  r e g e n e r a t i o n  in  t h e  l y m p h  nodes  a n d  t h e  
Peye r ' s  p a t c h e s  h a s  se t  in, b u t  is less a d v a n c e d  4 

Rdsumd. La  moel le  osseuse, la r a t e  e t  le t h y m u s  mon-  
t r en t ,  30 jour s  apr6s  une  dose de 2000 R de r a y o n s  X e t  

un  t r a i t e m e n t  p r6a lab le  avec  u n e  as soc ia t ion  d ' A E T ,  de  
g l u t a t h i o n ,  de 5 - h y d r o x y t r y p t a m i n e  e t  de  cyst6ine ,  u n  
a s p e c t  h i s to tog ique  e t  cy to tog ique  n o r m a l .  Au m~me 
m o m e n t ,  la r6g6n6ra t ion  des  gang l ions  e t  des  p l aques  de  
P e y e r  es t  b o n n e  ma i s  moins  avanc6e .  
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I n c r e a s e  in U r o c a n a t e  C o n c e n t r a t i o n  in H u m a n  E p i d e r m i s  F o l l o w i n g  I n s o l a t i o n  

Since t he  fo rmula t ion ,  b y  ZENi~EK et al. x, of t h e  
h y p o t h e s i s  t h a t  u rocan ic  ac id  (UA) h a s  a phys io log ica l  
role of p r o t e c t i n g  t h e  skin  aga in s t  t he  d a m a g i n g  effect  of 
t he  e r y t h e m a - p r o d u c i n g  r ange  of solar  r ad ia t ion ,  con-  
s iderab le  c i r c u m s t a n t i a l  ev idence  ha s  been  p r e s e n t e d  in 
f a v o u r  of th i s  p roposa l  b y  a n u m b e r  of au thors .  I t  has  
on ly  been  ob j ec t ed  t h a t  p a t i e n t s  w i t h  h i s t i d inemia ,  whose  
ep ide rmis  lacks  h i s t id ine  a m m o n i a - l y a s e  a n d  UA, are n o t  
a b n o r m a l l y  sens i t ive  to  s u n b u r n  s . These  v iews m i g h t  be  
reconci led  b y  t h e  sugges t ion  t h a t  U A  is n o t  t h e  sole 
p r o t e c t i n g  m e c h a n i s m  o p e r a t i n g  a n d  t h a t  these  m e c h a -  
n i sms  may ,  if necessary ,  c o m p e n s a t e  for  each  o t h e r ;  i t  h a s  
long  been  k n o w n  t h a t  a lb inos  c a n  a d a p t  t h e m s e l v e s  to  
r e p e a t e d  in so la t ion  b y  t h e  t h i c k e n i n g  of t h e  h o r n y  layer .  
W e  wish  now to r e p o r t  on  e x p e r i m e n t s  wh ich  add  f u r t h e r  
s u p p o r t  to  t he  c o n c e p t i o n  of t he  phys io logica l  role of UA 
as a n a t u r a l  sunsc reen  b y  showing  i ts  increase  a f t e r  
inso la t ion .  

T h r e e  male  sub j ec t s  exposed  one  u p p e r  a r m  to  solar  
r a d i a t i o n  for the  f i rs t  t i m e  a f t e r  the  w i n t e r  season.  The  
o t h e r  a r m  se rved  as a con t ro l  an d  r e m a i n e d  covered .  
E r y t h e m a  wh ich  fol lowed t h e  in so la t ion  r a n g e d  f rom ju s t  
pe rcep t ib l e  ( sub jec t  H) to  fa i r ly  s t r o n g  w i t h  s u b s e q u e n t  
peel ing  ( sub jec t  S a n d  C). Suc t ion  b l i s t e r s  were  p roduced  
b y  t h e  m e t h o d  of KIISTALA a n d  MUSTAKALLIO 3 a n d  t h e  
ep ide rmis  was  t h e n  r e m o v e d  w i t h  scissors. I t s  e x t r a c t  
was  c h r o m a t o g r a p h e d  on  Kieselgel  HF254 t h i n - l ay e r s  in  a 
p r o p a n - 2 - o l - c o n c e n t r a t e d  a m m o n i a - w a t e r  (17 : 1 : 2) mix-  
ture ,  trans- a n d  cis-U A spo t s  were  s c raped  off sepa ra te ly ,  
e lu ted ,  a n d  U A  e s t i m a t e d  b y  s p e c t r o p h o t o m e t r y .  

1 A. "ZENigEK, J. A. KRAL and I. M. HAts, Biochim. biophys. Acta 
18, 589 (1955). 

2 v.  G. ZANNOm and B. N. LADo, Biocheln. J. 88, 160 (1963). 
3 U. KIXSTXLA and K. K. MUSTAKALUO, Lancet 1, 1444 (1964). 
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Dry weight and UA concentration of epidermis (blister skin) before and after exposure to sunlight 

EXPERIENTIA 2413 

Subject Control upper arm Irradiated upper arm 

Dry weight trans-UA ds-UA Days after 
(mg/cm 2) (/~g/mg dry weight) exposure 

Dry weight trans-UA cis-UA 
(mg/em 2) (/tg/mg dry weight) 

H 3.16 0.43 n.d. • 1 1.75 0.95 0.62 
3 2.78 0.95 0.50 

2.00 0.74 n.d. 9 2.46 2.35 1.03 
2.19 1.88 0.16 20 4.50 2.43 0.26 

P 2.81 0.64 0.05 10 3.40 0.98 0.26 

S 4.18 0.98 0.07 11 4.11 3.93 0.57 

C 4.55 0.55 0.18 2 3.59 0.70 0.38 
4.00 0.29 n.d. I0 3.27 3.20 0.25 
5.00 0.68 n.d. 17 4.55 1.40 n.d. 

n.d., not detected. 

T h e  re su l t s  are  s u m m a r i z e d  in t h e  Table .  Con t ro l  va lues  
were  a l lo t t ed  f rom exac t ly  con t r a l a t e r a l ,  t h o u g h  n o t  
necessar i ly  s i m u l t a n e o u s l y  o b t a i n e d  bl is ters .  I t  is e v i d e n t  
t h a t  i r r a d i a t i o n  caused  a n  increase  in t h e  c o n c e n t r a t i o n  
of b o t h  fo rms  o1 U A  (in t e r m s  o f / * g / m g  d r y  weight )  as 
c o m p a r e d  w i t h  t he  r e spec t ive  c o n t r a l a t e r a l  pos i t ions .  I n  
s u b j e c t  H,  t h i s  increase  occur red  as ea r ly  as t h e  f i rs t  d a y  
fol lowing in so la t ion  a n d  was  st i l l  p r e s e n t  20 days  a f t e r  
t h e  exposure .  U A  c o n c e n t r a t i o n  t h u s  sha res  t he  t e n d e n c y  
to  a d a p t i v e  increase  w i t h  s u n - t a n  a n d  t h i c k e n i n g  of t he  
h o r n y  layer .  A n  increase  in ep ide rma l  U A  levels  a f t e r  U V  
i r r a d i a t i o n  ha s  r ecen t l y  b e e n  desc r ibed  in guinea-p igs4;  
a n  inc rease  a f t e r  ion iz ing  r a d i a t i o n  was  r e p o r t e d  b y  
TABACHNICK a n d  WEISS 5. I n  v iew of t h e  poss ib le  m e c h a -  
n i s m  of t h i s  increase,  i t  m i g h t  be  of i n t e r e s t  to  r e p o r t  t he  
o b s e r v a t i o n  t h a t  a n o t h e r  i m p o r t a n t  wa te r - so lub le  com- 
p o n e n t  of t h e  epidermis ,  n a m e l y  t h e  free a m i n o  acid 
f rac t ion ,  also seems to  inc rease  a f t e r  i r r ad i a t i on .  

Zusammen[assung. O b e r h a u t p r o b e n  w u r d e n  a m  Ober -  
a r m  y o n  4 M~tnnern in v e r s c h i e d e n e n  Z e i t a b s t ~ n d e n  (1-20 
Tage)  n a c h  m i l d e r  bis  i n t e n s i v e r  S o n n e n b e s t r a h l u n g  en t -  
n o m m e n .  I n  a l len  F/ i l len wa r  die U r o c a n i n s / i u r e - K o n z e n -  
t r a t i o n  (trans wie a u c h  cis) a n  der  b e s t r a h l t e n  Sei te  
h 6 h e r  als  a n  genau  k o n t r a l a t e r a l e n  S te l len  des b e d e c k t e n  
O b e r a r m e s  (Kont ro l le ) .  
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T e m p e r a t u r a b h i i n g i g k e i t  der  e l e k t r i s c h e n  Lei t f i ih igkei t  e i n i g e r  T o c o p h e r o l e  

Viele o rgan i sche  Stoffe  ( P h t h a l o c y a n i n e ,  Caro t ino ide)  
h a b e n  Lei t f~ th igkei t se igenschaf ten ,  die de r  b e k a n n t e n  
Theor i e  a n o r g a n i s c h e r  I-Ialblei ter  e n t s p r e c h e n  (ROSEN- 
BERG 1, 1VIEIER 2 u.a.) .  

I n  d iesem Z u s a m m e n h a n g  s ind M e s s u n g e n  a n  d e n  z~th- 
fl i issigen T o c o p h e r o l e n  i n t e r e s san t .  Die  T e m p e r a t u r -  
a b h ~ n g i g k e i t  i h re r  e l ek t r i s chen  Lei t fAhigkei t  1Asst s ich i m  
Bere ich  y o n  e t w a  293 bis  3 4 3 ° K  (nach  u n t e n  b e g r e n z t  
d u r c h  die E m p f i n d l i c h k e i t  des E l e k t r o m e t e r s ,  n a c h  o b e n  
d u r c h  die U n b e s t / i n d i g k e i t  de r  Tocophero le)  d u r c h  die 
G le i chung  (1) besch re iben .  

a(T) = a o exp  (-- AE/2 hT) (1) 

Die  t h e r m i s c h e  A k t i v i e r u n g s e n e r g i e  A E i s t  de r  Ab-  
s t a n d  zwischen  Valenz-  u n d  Le i t f~h igke i t s ene rg i eband .  
Die  T e m p e r a t u r a b h A n g i g k e i t  der  L adungs t r l t ge r beweg-  
l i chke i t  i s t  zu vernachl~Lssigen. 

Messanordnung. Das  MeBschema  zeigt  F i g u r  1. Als 
A m p e r e m e t e r  d i e n t  das  KEIT~ILEY-Elektrometer  610-A, 
dessen  I n n e n w i d e r s t a n d  in  ]3ereichen bis  10 -I8 A m i n d e -  
s tens  1-2 Z e h n e r p o t e n z e n  u n t e r  d e m  der  P r o b e  g e h a l t e n  

w e r d e n  k a n n .  Probengef l i ss  i s t  e in  k le iner  P lex ig l a sb lock  
m i t  e iner  V e r t i e f u n g  2 × 7 × 2,5 m m  8 u n d  vernachl~issig-  
b a r e r  E igen le i tung .  E b e n s o  vernachl~iss igbar  ( J  < 10 -14 
A) is t  die Le i t f i ih igke i t  des g e s a m t e n  a b g e s c h i r m t e n  Mess- 
kreises  (ohne Probe)  f iber  den  g a n z e n  T e m p e r a t u r b e r e i c h .  

Die  Tocophero le  w u r d e n  s t~nd ig  u n t e r  t r o c k e n e m  
S t i cks to f f  a u f b e w a h r t  u n d  gemessen,  u m  den  E in f iuss  
y o n  Sauers tof f ,  L u f t f e u c h t i g k e i t  u n d  L 6 s u n g s m i t t e l r e s t e n  
zu v e r m i n d e r n .  T e m p e r a t u r e n  w u r d e n  in  5 - G r a d - I n t e r -  
va l l en  a m  T h e r m o s t a t e n  e inges te l l t  u n d  S t r 6 m e  e r s t  n a c h  
E i n s t e l l u n g  des  t h e r m i s c h e n  u n d  e l ek t r i s chen  Gleich-  
gewich tes  ( 5 - 1 5  min)  m i t  e inem L i n i e n s c h r e i b e r  abge-  
lesen.  Aufhe izen  u n d  A b k i i h l e n  I f ihr te  zu g le ichen E r g e b -  
nissen.  Alle P r o b e n  fo lg ten  d e m  O h m s c h e n  Gese tz  ffir 
Fe ld s t i i r ken  zwischen  50 u n d  1000 V]cm.  Die  A b s o l u t -  
we r t e  de r  S t r 6 m e  Ander ten  s ich n i c h t  b e i m  U m p o l e n  der  
P r o b e  u n d  be t  B e n u t z u n g  v e r s c h i e d e n e r  Mul t ip l ie r -  

i B. ROSENBERG, J. chem. Phys. 31, 238 (1959). 
2 H. MEIER, Z. phys. Chem. 208, 325 (1958). 


