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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.  
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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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G-6-PD activity and NADP levels of red cells 

G-6-PD U/1 cells NADP I~M/1 cells 

Mean a Range Mean Range 

HbE-thalassaemia 

GSH unstable (5) 6,246 • 2,781 4,750-11,400 7.1 -[= 6.76 3.4-19 b 
GSH stable (6) 6,171 ~ 984.5 4,500- 7,300 26.2 4- 5.30 19.4-33.4 

Thalassaemia trait (2) 4,100-4,500 10.7-12.0 

Normal (7) 3,081 4- 374 2,700- 3,600 23.5 :~ 4.16 17.7-29 

a Mean -t_ Standard deviation, b Value of 19/zM was obtained in only 1 subject; all other values were below 6/~M/t of ceils. 

was q u a n t i t a t e d  by  the  m e t h o d  of KORNBERG and 
HOREKAR 6 aS modif ied  by  MARKS 7, and t h a t  of GR ac- 
cording to the  t echn ique  of RACKER s as adap t ed  for red 
cells ~ Levels  of N A D P  were e s t ima ted  by  the  technique  
of SEATER and SA~VYER using phenaz ine  me thosu lpha t e  
and 2 ,6-dichlorophenol  indopheno l  as the  i n t e rmed ia ry  
e lec t ron acceptors  x0 

On the  results  of the  GSH s tab i l i ty  test ,  H b E - t h a l a s -  
saemia  pa t i en t s  could be d iv ided in to  2 broad  groups:  
(a) Those showing ins tab i l i ty  of e ry th rocy t i c  G S H  5, and 
(b) those  wi th  a normal  p a t t e r n  of G S H  s tabi l i ty  8. 
G-6-PD and GR act ivi t ies  were normal  or e levated  in 
bo th  the  groups. The levels of N A D P  and G-6-PD ac t iv i ty  
in di f ferent  subjects  are shown in the  Table.  These da t a  
indicate  t h a t  e ry th rocy te s  of H b E - t h a l a s s a e m i a  pa t i en t s  
showing an ins tab i l i ty  of GSH (group a) are deficient  in 
N A D P .  Slight def ic iency m a y  also be p resen t  in thalas-  
saemia trai t ,  

Rdsumd. La cause de l ' ins tabi l i t6  du G S H  6ry throcy-  
taire  dans  la thalassGmie H b E  est  recherchGe. Les activitGs 

des enzymes  G-6-PD et  GR sont  normales  ou 61evGes; le 
t a u x  de N A D P  est  diminuG, d'ofi p r o b a b l e m e n t  v ien t  
l ' ins tabi l i t6  du GSH.  
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On Combined Effects of Deoxyfluorouridine 
(FUDR) with Radiations and Ethyl Methane 

Sulphonate (EMS) on Chromosomes 

The effect of f luorodeoxyur id ine  (5-fluorouracil deoxy-  
ribose, F U D R )  alone and  in combina t ion  wi th  X- rays  
has been  s tudied by  several  workers  on the  roots  of Vicia 
[aba 1 5. In  general,  the  results  showed t h a t  F U D R ,  in 
effect,  serves as an inhib i tor  of DNA synthes is  1. I t  in- 
duces chromosome breakage and  enhances  the  effect  of 
X- rays  on chromosomes .  The exac t  mechan i sm of the  
synergy  is no t  ye t  known.  There  is confl ic t ing opinion 
regard ing  the  t ime  of act ion of the  agent  and evidence 
has been obta ined to suppo r t  t he  con ten t ion  t h a t  F U D R  
produces  cytological  damage  no t  only dur ing the  syn- 
the t ic  period bu t  also af ter  i t  4 and dur ing early stages of 
mitosis.  All these s tudies  are confined to the  roots  and it 
should be seen w h e t h e r  F U D R  is equal ly incorpora ted  
in the  dry  seeds. 

Since some combina t ions  of a lkyla t ing agents  are 
known  to be more  eff icient  t h a n  the i r  individual  effect,  
as well as combina t ions  of a lkyla t ing agents  and ionizing 
radia t ions  6, it  m a y  be wor th  t es t ing  whe the r  F U D R  can 
also modi fy  the  effect  of o the r  chemicals  besides radia-  

tion. Such inves t iga t ions  are in te res t ing  since they  migh t  
u l t ima te ly  yield to a d i f ferent  m u t a t i o n  s p e c t r u m  and 
also he lp  to  specify the  effect  of one agent  if the  act ion of 
the  o the r  agent  is well known,  a t  least  in some respects .  

In  the  p resen t  expe r imen t  d ry  seeds of Nigella dama- 
scene var.  Miss Jekyl l  and bar ley  var.  Pirol ine were 
t rea ted  wi th  F U D R  (0.5 mg/100 ml) a f te r  p - i r rad ia t ion  
f rom a cobal t-60 source wi th  a dose ra te  of 43,000 rad/h .  
The doses for nigella and bar ley  were 5,500 and  10,100 rad  
respect ively .  The seeds were t r ea t ed  wi th  F U D R  for 5 h 
i m m e d i a t e l y  a f te r  i r radia t ion  and  af ter  16 and 30 h of 
pre-soaking.  

In  an o t h e r  expe r imen t  nigella seeds were i r rad ia ted  
wi th  f a s t -neu t rons  f rom I T A L  (reactor power  10 kW;  
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