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Aus s t a t i s t i s chen  Gr i inden  w u r d e n  G e w e b e p r o b e n  v o n  
6 T ie ren  fiir jeweils  eine B e s t i m m u n g  v e r w a n d t .  Es  
e r fo lg ten  m i n d e s t e n s  5 B e s t i m m u n g e n  Iiir H a u t  bzw. 
Musku la tu r .  Die E l u t i o n s d i a g r a m m e  der  du r chge f i i h r t en  
Aminos / iu reana lysen  l iefer ten  i n sgesamt  39 peaks,  yon  
d e n e n  29 e indeu t ig  iden t i f iz ie r t  we rden  k o n n t e n .  

Der  ers te  u n b e k a n n t e  p e a k  erschien  in:  E l u a t  n a c h  
T a u r i n  u n d  war  of fens icht l ich  yon  m e h r e r e n  V e r b i n d u n g e n  
ger ingerer  K o n z e n t r a t i o n  i iber lager t  (Pep t ide?) .  A n  
dieser  Stelle im E l u a t  is t  a u c h  H a r n s t o f f  zu e rwar ten ,  
k o n n t e  j edoch  wegen der  l~ber lagerug  n i c h t  e indeu t ig  
iden t i f iz ie r t  werden .  Zwei wei tere  u n b e k a n n t e  Verb in -  
d u n g e n  e r sch ienen  i m  E l u a t  n a c h  Alanin ,  eine n a c h  
fl-Alanin. W g h r e n d  der  bas i schen  Ana lyse  e r sch ienen  

Nacbweisbare ninhydrinpositive Verbindungen in Muskulatur und 
Haut der Vorderextremit~t yon A. mexicanum 

Muskulatur Haut 

Alanin 4,89 =L 0,13 4,00 ~= 0,19 
fl-Alanin + + 
Arginin 2,04 =~ 0,11 0,41 ~ 0,01 
Asparagin/Glutamin 4,52 ~2 0,11 2,21 • 0,10 
Asparagins/iure 1,45 i 0,04 2,93 :k 0,21 
Carnosin 31,87 :t2 2,06 1,04 2~ 0,28 
Citrullin + + 
Cystathionin 0,33 =L 0,03 -- 
Cysteins~iure 2,19 i -  0,06 1,12 :t- 0,05 
Glutamins~iure 11,27 ~- 0,34 13,12 ~c 0,69 
Glyeerophospho~itbanolamin 0,55 -[= 0,02 0,41 :k 0,01 
Glycin 3,24 ~_- 0,10 1,29 ~ 0,08 
Histidin 1,34 ~ 0,05 0,61 ~ 0,03 
Isoleucin 0,45 ~- 0,02 0,57 ~ 0,06 
Leuein 0,97 ~2 0,02 1,21 =c 0,17 
Lysin 5,08 ~- 0,19 1,13 i 0,03 
Methioninsulfoxid + + 
1-Methylbistidin 0,39 -t= 0,02 0,59 =L 0,06 
Ornithin + + 
Phenylalanin 0,32 ~ 0,01 0,39 ~ 0,04 
Phospbo/ithanolamin 0,36 ~2 0,03 5,14 ~ 0,23 
Prolin 1,41 • 0,12 1,23 ~= 0,04 
Sarkosin + + 
Serin 3,08 • 0,06 1,89 -4- 0,03 
Taurin 17,05 ~ 1,10 0.93 :k 0,06 
Threonin 3,89 _-L 0,26 3,71 ~: 0,18 
Tryptophan < 0,1 < 0,1 
Tyrosin 0,37 :~ 0,01 0,38 :~ 0,03 
Valin 0,74 ~: 0,01 1,08 :L 0,06 

drei  u n b e k a n n t e  peaks  vor  T r y t o p h a n ;  e iner  vo r  u n d  
zwei n a c h  A m m o n i a k .  W e g e n  der  ger ingen  K o n z e n t r a t i o n  
( 4 0 . 1  n M / T G )  dieser  V e r b i n d u n g e n  wurde  auf  ihre  
Iden t i f i z i e rung  u n d  q u a n t i t a t i v e  A u s w e r t u n g  verz ich te t .  
Cys te in  u n d  M e t h i o n i n  k o n n t e n  weder  in  der  H a u t  noch  
in der  M u s k u l a t u r  r eg i s t r i e r t  werden.  Offens ich t l i ch  s ind 
sie im E x t r e m i t g t e n g e w e b e  des Axolo t l  in Ireier  F o r m  
n u r  in  gussers t  ger inger  K o n z e n t r a t i o n  v o r h a n d e n .  
Aspa rag in  und  G l u t a m i n  h g t t e n  sich n u t  sch lech t  
v o n e i n a n d e r  t r e n n e n  lassen,  sie w u r d e n  de sha lb  gemein-  
s am ausgewer te t .  Wie  die Tabel le  zeigt, s ind  die Amino-  
s~iurepools yon  H a u t  u n d  M u s k u l a t u r  der  Axo lo t l ex t r emi -  
t / i t  in  ih re r  q u a l i t a t i v e n  Z u s a m m e n s e t z u n g  gleich. EJne 
A u s n a h m e  b i lde t  Cys ta th ion in ,  das  n u t  im Bere ich  der  
M u s k u l a t u r  n a c h w e i s b a r  ist. Die q u a n t i t a t i v e  Z u s a m m e n -  
se t zung  der  Gewebepools  zeigt  j edoch  Mare  Unte r sch iede .  

U n t e r  den  (~Nicht-Protein-Aminosiiurem) fgll t  in  der  
M u s k u l a t u r  der  hohe  G e h a l t  an  T a u r i n  u n d  besonde r s  an  
Carnos in  auf. Beide  V e r b i n d u n g e n  z n s a m m e n  m a c h e n  
fas t  50% des Gesamtpoo l s  aus. Die  H a u t  andere r se i t s  
cha r ak t e r i s i e r t  s ich d u r c h  den  vergle ichsweise  e n o r m e n  
G e h a l t  a n  Phospho~i thano lamin ,  der  das  14fache der  
Muskulatur betr/igt. 

Bei den ,Protein-Aminosiiuren~) sind ebenfalls grosse 
quantitative Unterschiede zwischen Muskulatur und 
Haut zu verzeichnen. Die Lysin-Konzentration iiber- 
steigt beispielsweise in der Muskulatur fast das Vierfache, 
die Glycin- und SerinkonzentratJon das 2-, bzw. 1,5fache 
der entsprechenden Konzentrationen in der I-Iaut. Diese 
weist andererseits gegeniiber der Muskulatur den doppel- 
ten Gehalt an Asparagins~ture auf. 

In beiden Geweben dominiert Glutaminsgure, m6gli- 
cherweise Ausdruck der zentralen Bedeutung dieser 
Aminosgure im Intermedi/irstoffwechsel. Die als essentiell 
bekannten Aminosguren Threonin, Isoleucin, Leucin, 
Phenylalanin, Histidin und Tryptophan erscheinen in 
sehr geringer Konzentration. Ist Threonin nit 3,7 bzw. 
3,9 nM/mg TG noch verhgltnismgssig stark vertreten, 
so liegt Tryptophan nit weniger als 0, I nM/mg TG bereits 
an der quantitativen Nachweisgrenze des gew~ihlten 
Analysenverfahrens. 

Summary. On inves t i ga t i ng  t h e  free a m i n o  acid pool  
in  sk in  a n d  muscles  of t h e  s ty lopode  of Amblystoma 
forel imbs,  39 n i n h y d r i n e  pos i t ive  subs t ances  could be  
de tec ted ,  f rom w h i c h  29 h a v e  been  ident i f ied .  H i g h  
q u a n t i t a t i v e  differences  b e t w e e n  skin  a n d  musc les  
could be  shown.  

B. VIELL u n d  H. J. ANTON 

Angegeben ist der Gehalt in Nanomol pro Milligramm (nM/mg) 
Troekengewicbt (TG) und der absolute mittlere Fehler des Mittel- 
wertes. 

Zoologisches Institut, Lehrstuhl /i~r experimentelle 
2VIorphologie der Universitiit, Weyertal 179, 
D-5  KSln 47 (Deutschland), 7. November 1973. 

Polysome Profile and Free Alkaline Ribonuclease 
of Intact, Starved and X-irradiated Mice 

P r o t e i n  syn thes i s  is k n o w n  to  be affected b y  ioniz ing  
r a d i a t i o n s  1-3. E n h a n c e d  p r o t e i n  syn thes i s  in  l iver  fol lowing 
i r r a d i a t i o n  ha s  b e e n  cor re la ted  w i t h  increase  in poly-  
somes~, a. S t a r v a t i o n  also induces  changes  in po lysome  
profi les  ~, 5. Th i s  s t u d y  is on  hepa t i c  a n d  p l a c e n t a l  poly- 
some profi les  of fed, s t a r ved  a n d  X - i r r a d i a t e d  mice.  The  
a c t i v i t y  of free a lka l ine  r ibonuc lease  has  also been  meas-  
ured.  

Materials and methods. 3-month -o ld  Swiss mice  were 
used on  t he  15 th  d a y  of ges t a t ion  in accordance  w i t h  a n  

Activity of Placenta and Maternal Liver 

ear l ier  s t u d y  ~. The  mice  were X - i r r a d i a t e d  a t  a dose of 
1000 R, 100 IR/minl ,  L All excep t  t h e  s t a r v e d  mice were 
fed ad  l i b i t u m  a b a l a n c e d  diet.  D u r i n g  t he  24-h per iod  of 
s t a r v a t i o n  t he  an ima l s  rece ived  on ly  water .  The  X- i r r a -  
d i a t ed  mice  were sacr i f iced a t  e i the r  2 or 8 h a f te r  expo- 
sure. All  t he  an ima l s  were sacr i f iced b y  cervical  disloca- 
t i o n ;  p l a c e n t a  and  m a t e r n a l  l iver  were col lected for fur- 
t h e r  processing.  

F o r  t he  s t u d y  of po lysome  profiles,  t he  t i ssues  were  
homogen i zed  in a m e d i u m  c o n t a i n i n g  0.25_~/sucrose a n d  
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Treatment Tissue 

Maternal liver Placenta 

None (control) 0.28 =L 0.014 (8) ~ 0.31 • 0.016 (8) 
Starvation (24 h) 0.67 -~ 0.038 (5) P < 0.001 0.63 i 0.040 (5) P < 0.001 
X-irradiation (2 h after exposure) 0.50 ~ 0.038 (5) P < 0.001 0.55 • 0.040 (5) P < 0.001 
X-irradiation (8 h after exposure) 0.35 • 0.018 (5) P > 0.05 0.44 ~ 0.024 (5) P > 0.05 

Difference in O.D. at 260 nm/mg protein/30 rain. "Values are mean 2L S.E.M. Treated groups are compared with control. Number of animals 
in each group is given in parenthesis. 

0.5 mN[ E D T A  in 50 m M  Tris, 200 m M  NH4C1, 150 m M  
KC1, 10 m M  MgC12 buffer  a t  p H  7.6 8. The subsequen t  
s teps  involved in the  p repa ra t ion  ot r ibosomes and  poly-  
somes were the  same as those  employed  in a recen t  s t u d y  9. 
The O.D. of the  f rac t ions  was measured  at  260 nm in a 
Beckman  DB-G spec t ropho tomete r .  

Free  alkaline r ibonuclease  ac t iv i ty  was e s t ima ted  by  
the  m e t h o d  of KRAFT et al. to. P ro te in  was assayed b y  the  
m e t h o d  of LowRY et al. n 
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Fig. 1. Liver polysome profiles of control and treated 15-day pregnant 
mice. 
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Fig. 2. Placental polysome profiles of control and treated 15-day preg- 
nant mice. 

Results. Polysome profiles of ma te rna l  l iver and pla- 
centa  of fed, s t a rved  and  X- i r r ad ia t ed  mice are p resen ted  
in Figures  1 and 2. S ta rva t ion  for 24 h resul ts  in a ma rked  
d isaggregat ion  of po lysomes  in p lacen ta  and liver. X-i r ra-  
diat ion,  however,  seems to have  a t i m e - d e p e n d e n t  effect  
on the  polysomes.  The rad ia t ion- induced  disaggregat ion 
of po lysomes  2 h af ter  exposure  is more  p ronounced  in 
p lacen ta  t h a n  in liver. The p ropor t ion  of disomes and  mo- 
nosomes  to polysomes  is h igher  in p lacen ta  t h a n  in ma- 
ternal  l iver where  only  a s l ight  change  in the  heavy- l igh t  
po lysome equi l ibr ium occurs. An e n r i c h m e n t  of po lysomes  
is observed 8 h af ter  i r rad ia t ion  in l iver bu t  no t  in pla- 
centa.  

Free  alkaline r ibonuclease  ac t iv i ty  in control ,  s t a rved  
and X- i r rad ia ted  mice is shown in the  Table.  The enzyme  
ac t iv i ty  in the  control  (fed) animals  seems to be a lmost  the  
same in p lacen ta  and ma t e rn a l  liver. The level of the  en- 
zyme is s ignif icant ly  enhanced  (P  < 0.001) 2 h af ter  X-ir-  
rad ia t ion  and 24 h af ter  s ta rva t ion .  The enzyme ac t iv i ty  
t ends  to  r e tu rn  to control  value 8 h following i r radiat ion.  

Discussion. The p resen t  resul ts  on rad ia t ion- induced  
d isaggregat ion  of polysomes  and a cor responding  change 
in free alkaline r ibonuclease ac t iv i ty  supp lemen t  our 
earl ier  observa t ions  1 on in vivo p ro te in  syn thes i s  follow- 
ing X- i r rad ia t ion .  E n r i c h m e n t  of po lysomes  has  been  ob- 
served in liver of guinea-pigs ~ and  ra ts  3 af ter  i r radiat ion.  
E n h a n c e d  incorpora t ion  of amino  acids in to  hepat ic  pro-  
te ins  ~ and increase in po lysomes  8 h af ter  i r radiat ion,  
thus,  agree wi th  the i r  f indings.  A p ronounced  shif t  in t he  
heavy- l igh t  po lysome equi l ibr ium occurr ing in p lacen ta  2 h 
af ter  i r rad ia t ion  appears  to  be re la ted  to  the  e n h a n c e m e n t  
in free alkaline r ibonuclease  act iv i ty .  The possibi l i ty  t h a t  
endogenous  nucleases migh t  d isaggregate  po lysomes  dur-  
ing the i r  p repa ra t ion  has been e l imina ted  by  t ak ing  pre- 
caut ions  as sugges ted  by  LAGA et al. s 
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A reduc t i on  in h e a v y  po lysomes  a f te r  s t a r v a t i o n  has  
been  obse rved  in l iver  ~, 5. Our  resu l t s  show t h a t  s t a r v a t i o n  
for 24 h causes d i saggrega t ion  of po lysomes  and  increase  
in free a lka l ine  r ibonuc lease  ac t iv i ty .  Such a l t e r a t i ons  
in po lysomes  fol lowing s t a r v a t i o n  h a v e  been  a t t r i b u t e d  
to increase  in  r ibonuc lease  ac t i v i t y  5. 

Rdsumd. Le profi l  des po lysomes  et l ' ac t iv i t6  de Ia r ibo-  
nucl6ase a lcal ine  I ibre se mod i f i en t  dans  le p l a c e n t a  et  le 

fete m a t e r n e l  des s o u r i s g  la sui te  d ' i n a n i t i o u  et  de l ' expo-  
s i t ion  aux  r a y o n s  X. 

U. TARACHAND and J. F, API~N 

Biology and Agriculture Division, 
Bhabha Atomic Research Centre, 
Bombay 400085 (India), 
27 June 7973. 

Formation of Lipoperoxide in Brain Edema Induced by Cold Injury 

The  m e c h a n i s m  of t h e  occur rence  of b r a i n  edema  is one 
of t h e  m o s t  u r g e n t  p r o b l e m s  to be  e luc ida ted  in t he  field 
of neurosurge ry .  As a m e c h a n i s m  of t he  occur rence  of 
b r a i n  edema,  DEMO>OULOS et  al. * sugges ted  t h a t  free 
r ad ica l  r eac t ions  m a y  be  i n v o l v e d  in t h e  d a m a g e  to  t he  
m e m b r a n e  s t r u c t u r e  in  t h e  b ra in .  However ,  no  such  
e x p e r i m e n t a l  d a t a  h a v e  been  repor ted .  Since t he  p rovoca-  
t i on  of b r a i n  e d e m a  b y  cold in jury ,  accord ing  to  t he  
m e t h o d  of KLATZO et  al. 2, has  been  well  es tab l i shed ,  we 
t r i ed  to  a d o p t  t h i s  e x p e r i m e n t a l  e d e m a  for d e m o n s t r a t i o n  
of t h e  p a r t i c i p a t i o n  of free rad ica l s  in  th i s  disorder .  

Male W i s t a r  rats ,  150-200 g, were used as e x p e r i m e n t a l  
an imals .  Cold i n j u r y  was m a d e  as descr ibed  b y  KLATZO 
et  at. ~. Af te r  t h e  r a t s  were  anes thes ized  w i t h  u r e t h a n e  
(1 g/kg b o d y  weight ,  i n j ec ted  i.p.), t h e  p a r i e t o t e m p o r a l  
c ran ia l  bone  was exposed  a n d  f enes t r a t ed  in a r o u n d  fo rm 
(1.5 m m  in d iameter ) .  A c o l u m n  of d r y  ice was a t t a c h e d  
l i gh t ly  to  t he  d u r a  m a t e r  for  20 sec. At  def in i t e  t i m e  a f t e r  
t h e  cold in ju ry ,  t he  b r a i n  was r e m o v e d  a n d  t he  r i g h t  
h e m i s p h e r e  was t a k e n  for t h e  ana lys i s  of l ipoperoxide .  
L ipoperox ide  was d e t e r m i n e d  b y  t h i o b a r b i t u r i c  acid 
m e t h o d  a modi f ied  b y  ,qNIIStllGAKI et al. ~ as follows. The  
h e m i s p h e r e  was homogen ized  in 5 ml  of cold 0.9% NaC1 
so lu t ion  a n d  4 ml  of t he  h o m o g e n a t e  was mixed  w i t h  I ml  
of t h i o b a r b i t u r i c  acid r eagen t  (0.67% t h i o b a r b i t u r i c  acid 
aqueous  so lu t ion  + glacial  acet ic  acid, 1:1, v /v) .  The  
m i x t u r e  was h e a t e d  a t  100~ for  1 h. Af ter  cooling, i t  
was  s h a k e n  w i t h  5 mI  of ch loroform,  a n d  cen t r i fuged  
a t  3000 g for 10 rain.  T he  s u p e r n a t a n t  was cen t r i fuged  
f u r t h e r  a t  10,000 g for 10 rain,  and  clear s u p e r n a t a n t  
o b t a i n e d  was  sub jec t ed  to a b s o r b a n c e  m e a s u r e m e n t  a t  
532 nm.  The  an ima l s  w h i c h  were t r e a t e d  in t h e  same  m a n -  
ner  excep t  for t he  cold i n j u r y  were a d o p t e d  as controls .  

The  resu l t s  are  s u m m a r i z e d  in t he  Table .  As can  be  
seen f rom the  tab le ,  t he  l ipoperoxide  f o r m a t i o n  r eached  
i ts  m a x i m u m  12 h a f t e r  t h e  cold in ju ry ,  b u t  t he  develop-  
m e n t  of t he  b r a i n  e d e m a  a n d  t h e  d e s t r u c t i o n  of t h e  b lood-  
b r a i n  ba r r i e r  were m o s t  p r o m i n e n t  24 h a f te r  t he  i n j u r y  5. 
I t  is c lear  f rom these  obs e r va t i ons  t h a t  t h e  b r a i n  e d e m a  

Increase in  the a m o u n t  of l ipoperoxide in  the cold-injured bra in  

Time after  i n ju ry  Controls Cold-injured bra in  

was es t ab l i shed  a t  a def in i te  pe r iod  a f t e r  t he  in jury .  This  
m e a n s  t h a t  t he  m e c h a n i s m  of t h e  occurrence  of t he  e d e m a  
involves  some successive processes  of changes  in  t he  
b ra in .  The  l ipoperoxide  fo rma t ion ,  d e m o n s t r a t e d  in t h e  
p r e s e n t  s tudy ,  would  occur  in  assoc ia t ion  w i t h  t he  above  
processes.  P r o b a b l y  t h e  d a m a g e  t h a t  is b r o u g h t  a b o u t  b y  
t h e  cold i n j u r y  l ibe ra tes  t he  a g e n t  (s), such  as hemoglob in ,  
to  p rovoke  free radica ls  t h a t  p r o m o t e  t h e  pe rox ida t ion ,  
w h i c h  b r ings  a b o u t  f u r t h e r  e n o r m o u s  d a m a g e  in t he  m e m -  
b rane .  Consequent ly ,  w a t e r  a n d  o the r  ex t race l lu la r  sub-  
s tances  can  p e r m e a t e  easi ly  in to  t he  b r a i n  p v r e n c h y m a .  

Since t he  effect  of s te ro ids  on  t h e  co ld - in ju red  e d e m a  
was r e p o r t e d  b y  PAPP~us and MCCANN 6, the effect  of 
d e x a m e t h a s o n e  on  t h e  l ipoperox ide  f o r m a t i o n  in  t h e  
p r e sen t  e d e m a  was s tudied .  The  a n i m a l  was  in j ec t ed  
i n t r a p e r i t o n e a l l y  w i t h  0.5 m g / k g  of d e x a m e t h a s o n e  i h 
before  t he  cold i n j u r y  a n d  f u r t h e r  w i t h  0.5 m g / k g  of i t  
6 h a f te r  t h e  cold i n j u r y  to  e x a m i n e  t he  effect  of t h i s  d rug  
on t h e  ! ipoperoxide  fo rmat ion .  The  a n i m a l  was  ki l led 
24 h a f t e r  t he  in ju ry ,  a n d  t he  l ipoperox ide  in t he  b r a i n  
was m e a s u r e d  as m e n t i o n e d  above .  As l i s ted  in t h e  tab le ,  
a r e m a r k a b l e  p r e v e n t i v e  effect  of d e x a m e t h a s o n e  on  t he  
l ipoperoxide  f o r m a t i o n  was found.  This  m i g h t  be  ascr ibed  
to  i ts  s t ab i l i z ing  effect  on  m e m b r a n e ,  m a i n l y  d u r i n g  t he  
s tage of t he  cold in ju ry .  

The  p r e s e n t  d a t a  s u p p o r t  t h e  suppos i t i on  of t he  
usefulness  of s te ro ids  in  p r e v e n t i o n  of h u m a n  b r a i n  
edema.  Also, t h e  use of a n t i o x i d a n t s  is cons idered  to  be  
effect ive  to  p r e v e n t  a n d  t r e a t  t h e  b r a i n  e d e m a  as descr ib-  
ed b y  ORTXGA et  al. 7, b u t  such  a n t i o x i d a n t s  h a v e  to  be  
non - tox i c  a n d  p r e f e r a b l y  p e r m e a b l e  to  t he  b lood -b ra in  
bar r ie r .  

Zusammen/assung. B i o c h e m i s c h e  U n t e r s u c h u n g  zur  
F rage  der  Membransch~td igung  be t  e x p e r i m e n t e l l e m  
H i r n 6 d e m :  L ipope rox id  t r i t t  12 h n a c h  der  T r a u m a t i s i e -  
r u n g  in der  h 6 c h s t e n  K o n z e n t r a t i o n  auf, was  p a t h o -  
gene t i sch  b e d e u t u n g s v o l l  se in  k6nn te .  

0SAMU SuztJKI a n d  K u ? q o  YAGI 

Institute o~ Biochemistry, Faculty of Medicine, 
University o/Nagoya, Nagoya (Japan), 4 July 1973. 

30 min 5.38 :~ 0.31 (3) 6.01 =~ 0.56 (4) 
12 h 5.45 4- 0.56 (4) �9 7.14 • 1.13 (4) ~ 
2 4 h  5.13 4. 0.25 (4) b 6.01 ~ 0.50 (4) b 
48 h 5.32 :k o.38 (5) 5.63 =~ 0.63 (5) 
DM (24 h) 5.Ol :]: 0.19 (6) 5.26 :t: 0.56 (6) 

The da ta  represent  nmole malona ldehyde  formed per  g wet  weight  of 
the brain,  ob ta ined  b y  th iobarb i tu r ic  acid me thod  4. Numbers  of 
exper iments  are shown in parentheses .  S ta t i s t i ca l ly  s ignif icant  
increase was observed in  bo th  ~ (p = 0.05) and  ~ (t5 < 0.05). DM: 
t r ea t ed  wi th  dexametbasone  (see text) .  
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