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Fig. I .  Einfluss von Papaverin (I0-4M) auf die durch 5 NIIt-F. 
Thrombin/ml ausgel6ste Agglomeration inensehlieher Blutpliittehen 
(0,3" 109 P1/ittehen/ml) in hitzedefibrinierteln Plasnm ( -o ) ;  Kon- 
trolle ohne Papaverin (-e-) .  Mittelwerte aus jeweils 5 Einzel- 
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Fig. 2. Freisetzung von Serotonin, IIistamiu und ATP aus Kanin- 
chenblutpUittehen naeh 5 rnin langer Einwirkung von 2 NIH-]?. 
Thronlbin/ml in TyrodelSsung ptI 7,4 bei 37 ~ Gestrichelte Siiuhm 
-, Freisetzung nach 30 min langer Vorinkubation init 10-4M Papa- 
verin. Mittelwerte init Standardabweichung aus jeweils 3-4 ]~inzel- 

bestimnmngen. 

durch Papave r in  gehemmt .  Die H e m m u n g  der  gepr t i f ten 
P1/~ttchenfunktionen konn te  durch  VVaschen der  P1/itt- 
chen in papaver inf re ie r  Tyrodel6sung aufgehoben  werden.  

Die zum Vergleich gepri i f ten I )er ivate  des Papaver ins ,  
E u p a v e r i n  (1-Benzyl-3-/ithyl-6, 7-dimethoxyisochinol in)  
und  ]~thylpapaver in  (6, 7-Di~ithoxy-l ' -(3 ' ,  4 ' -d i / i thoxyben-  
zyl)isochinolin),  wi rk ten  gleichfalls h e m m e n d  auf die 
un t e r such t en  P l / i t t chenfunkt ionen ,  w/~hrend ~tquimolare 
Mcngen anderer  Opiumalkaloide,  wie Morphin,  Narko t in  
und  Kode in  ohne e rkennbaren  Einf luss  waren.  

Summary. The adhes iveness  and the  AI )P - induced  ag- 
gregat ion  of h u m a n  blood pla te le ts  as well as the  agglom- 

era t ion  and viscous me t amo rp h o s i s  initia~ed by  t h r o m b i n  
was inhib i ted  by  papaver in .  The release of biogenic 
amines  and A T P  from rabb i t  blood plate.lets induced  by  
t h r o m b i n  or o the r  pro teo ly t ic  enzymes  was diminished.  
Also eupaver in  and e thy lpapave r in  have  an inh ib i to ry  
effect  on the  p la te le t  funct ions.  
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Pharmakologisches lnstitut der Medizinischen dkademie 
Fr[urt (DDR), 20. April 1966. 

Polyamines  and Nucleic Acids in Rat Liver Sub- 
jected to Ionizing Radiation 

Although  we now have  a wider  knowledge of the  distr i-  
but ion,  me tabo l i sm and b iosynthes is  of the  al iphat ic  poly-  
amines,  spermine  and spermidine,  the  effects exercised by  
t h e m  on biological sys tems  are still l i t t le knownL2. Re- 
cen t ly  MoRuzzi et  al. 3 were able to show a s t r ic t  re la t ion-  
ship  be tween  the  var ia t ion  of po lyamine  con ten t  and 
nucleic acids dur ing  chick embryo  deve lopment .  BFRTOSSI 
et  al. 4, using exp lan t s  of ar t ichokes  in vitro,  d e m o n s t r a t e d  
tha t  spermine  exercises a s t imula t ing  act ion on cellular 
prol i ferat ion.  Therefore  we have  decided to  make  a 
paral lel  s t u d y  on the  behaviour  of po lyamines  and hepa t ic  
D N A  and  R N A  in ra ts  sub jec ted  to ionizing rad ia t ion  in 
which  the  effects of these  la t t e r  s t ruc tures  are well known.  
The research t h a t  we repor t  here concerns  the  effects 
of rad ia t ion  af ter  48 h of pan- i r rad ia t ion .  

Male Wis t a r  ra ts  were used, weighing 160-200 g and 
ma in t a ined  on a s t anda rd  l abora to ry  diet.  The X- rays  
were ob ta ined  by  means  of a Phi l ips  appa ra tu s  wi th  the  
ff)llowing charac ter i s t ics :  180 kV, 0.5 Cu, focal d is tance  
50 cm. The animals  were d iv ided into 3 groups:  the  f i rs t  
group received for every  single exposure  a to ta l  close of 
800 r (400 r dorsal ly  and 400 r ventra l ly) ,  the  second 
group was exposed under  the  same condi t ions  wi th  a 

to ta l  dose of 1000 r (500 r dorsal ly  and 500 r ventral ly) ,  
while the  th i rd  group was ma in t a ined  as control .  E a c h  
single animal  was i r rad ia ted  af ter  hav ing  been placed in 
a perspex  box. Af te r  48 h the  animals  were sacrificed and 
the  livers removed ,  f rozen and t h e n  utilized for the  
de te rmina t ions .  

The po lyamines  were isolated by  homogeniz ing  the  
liver on 0 .1N IIC1 and  ex t r ac t ing  t h e m  wi th  n-butanol .  
The butanol ic  ex t r ac t  evapora t ed  to  dryness  was dis- 
solved wi th  0 .1N ItC1 and the  po lyamines  sepa ra ted  by  
paper  e lect rophoresis  as indica ted  by  RA1NA 5. The buffer  
a t  p i t  3.5 con ta ined  citric ac id-sodium hydroxide ,  and  the  
vol tage  was 300 V. Spermine  and spermidine  s ta ined  wi th  
amido-black,  a f ter  elut ion,  were de t e rmined  by  the  
p h o t o m e t e r  a t  615 nm. 
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Effects of X-rays on polyamiues, nucleic acids and amino oxidase and catalase activity in rat liver 48 h after irradiation 

Control Irradiated with A % Irradiated with A % 
800 r 1000 r 

Spermine (~'/g fresh tissue) 97 _-[- 4.2 a 163 -t- 11.2 

Spermidine(~.,]g fresh tissue) 84 ~ 3.7 120 -4- 10.4 

RNA (mg/g fresh tissue) 12.16 :t_ 0.11 14.18 --' 0.18 

DNA (mg/g fresh tissue) 2.64 :J: 0.07 2.97 --' 0.08 

Amino oxidase (~uM NH.~[6 h/mg N) 0.48 -b 0.03 0.47 -4- 0.04 

Catalase (,uM/min/mg protein) 12.00 -1- 1.10 9.26 :k 0.98 

+ 68 206 :k_ 19.6 + 112 

i-43 189 ::t: 16.9 + 125 

+ 17 14.70 :t: 0.15 -!- 21 

+ 12 2.86_--' 0.08 + 9 

- 0.47 i 0.03 - 

-- 23 9.00 :JZ 0.91 -- 25 

a Values represent the nmans -- S.E.M. of 8 animals. 

The nucleic acids were eva lua ted  by  the  spec t ropho to -  
me te r  a t  260 n m  a f te r  ex t r ac t ion  and separa t ion  accord- 
ing to  t he  SCHNEIDER techn ique  s. The amino oxidase 
ac t iv i ty  was measured  by  the  a m m o n i a  con ten t  in CON'- 
WAY capsules 7. 

The reac t ion  sys t em con ta ined  0.1 N phospha t e  buffer  
p H  7.4 and spermine  75 t iM;  10% liver homogena t e  in 
the  buffer  solut ions cent r i fuged at  1000 g for 15 rain 
cor responding  to  3.4 mg of prote in .  The final  volume was 
3 ml. 

The amm on ia  was collected in 0.01 N H2SO 4 and de- 
t e rmined  spec t ropho tomet r i ca l ly  by  means  of the  Nessler  
react ion.  

Catalase ac t iv i ty  was eva lua ted  spec t ropho tome t r i -  
cally s. The sys t em was composed  of 0 .05M p h o s p h a t e  
buffer  p H  7 and  l iver homogena t e  to 0.025% conta in ing  
0.2-0.3 mg of proteins .  The prote ins  were de t e rmined  
according to  FOLIN and  CIOCALTEU 9. 

F r o m  the  results  r epor ted  in the  Table,  one can see 
t h a t  the  hepa t ic  po lyamine  con t en t  of spermine  and  
spermidine  increases cons iderab ly  in the  first  48 h af ter  
i r radiat ion,  e i ther  in the  groups  t h a t  received 800 r or 
1000 r; such an inc remen t  is h igher  for those  receiving 
the  h igher  dosage. A smal ler  increase was  observed in 
RNA,  while DNA shows less ev iden t  changes.  

The values of the  2 enzymat i c  act ivi t ies  corre la ted  to 
t he  po lyamine  catabol ism,  i.e. the  amino oxidase and  
eatalase,  show no modi f ica t ion  of the  first  enzymat i c  

ac t iv i ty  (which shows a d i f ferent  behaviour ,  however ,  
every  t ime  there  is an increase of the  amines),  while  the  
second enzymat i c  ac t iv i ty  decreases for bo th  rad ia t ion  
doses given. 

The results  obta ined,  and  in par t i cu la r  the  decrease of 
ca ta lase  act iv i ty ,  lead us to suppose t h a t  a t  least  a f ter  
48 h the  X- rays  de te rmine  a s t imula to ry  effect  of bio- 
syn thes i s  of some cons t i tuen ts  r a the r  t h a n  a slowing down 
of metabol ic  processes.  

Riassunto.  U n  considerevole a u m e n t o  di spermina  e 
spermid ina  ~ s t a t e  osservato  nel  legato  di ra t t i  dope  48 h 
dalla pan- i r radiazione con dosi to ta l i  di raggi X di 800 e 
di 1000 r. Gli acidi r ibonucleici  si modif icano nello stesso 
mode ,  q u a n t u n q u e  in misura  minore.  

C. M. CALDARERA, C. COZZANI, 
and  MARIA S. MORUZZI 

[sti tuto di chimica biologica dell' Universi th di 
Bologna (Italy),  March  22, 1966. 
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Stability of Erythrocytic Reduced Glutathione 
and Nicotinadenine Dinucleotide Phosphate in 

HbE-Thalassaemia Disease 

Earl ier  repor t s  by  the  p resen t  workers  have  shown a 
high incidence (30%) of ins tab i l i ty  of e ry th rocy t i c  re- 
duced g lu ta th ione  (GSH) in H b E - t h a l a s s a e m i a  disease 1. 
This  ins tab i l i ty  could no t  be expla ined on the  basis of any  
deficiency in t he  re la ted  enzymes,  g lucose-6-phosphate  
dehydrogenase  (G-6-PD) and  g lu ta th ione  reduc tase  
(GR) ~,3. I t  was, therefore ,  t h o u g h t  wor thwhi le  to  invest i -  
gate  the  s t a tus  of n ico t inaden ine  dinucleot ide p h o s p h a t e  
(NADP) in these  subjec ts  4. P re l iminary  results  are re- 
po r t ed  in t he  p resen t  communica t ion ,  

The series included the  following subjec ts :  H b E -  
tha lassaemia  disease 11, tha lassaemia  t r a i t  2, and  nor- 
mal  7. G S H  s tab i l i ty  t e s t  was done  according to  the  
t echn ique  employed  b y  BEUTLER 5. Ac t iv i ty  of G-6-PD 
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