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E x p e r i m e n t a l  I n v e s t i g a t i o n s  o n  t h e  I n f l u e n c e  
of  X - R a y s  on  G l y c o g e n  C o n t e n t  in  S u r v i v i n g  

L e u c o c y t e s *  

W i t h  rega rd  to  t he  in f luence  t h a t  a n t i m i t o t i c  agen t s  
m a y  h a v e  u p o n  n o r m a l  t i s sues  a n d  ceils du r ing  an t i -  
neop la s t i c  t h e r a p y ,  we h a v e  s t u d i e d  the  in f luence  of 
X - r a y s  on  t h e  g lycogen  c o n t e n t  of l eucocytes .  

T h e  r a d i a t i o n  was  ca r r ied  o u t  d i r ec t l y  on  t h e  ceils 
su rv iv ing  i n  v i t ro .  In  fact ,  du r ing  su rv iva l  l eucocy te s  
keep  t h e i r  biological  ac t iv i t i e s  for  a t ime ,  i nc lud ing  the  
m e t a b o l i c  ones .  I n  pa r t i cu la r ,  w i t h  r e fe rence  to  t h e  
g lycogen  m e t a b o l i s m ,  g lycogenolys i s  occurs  in  l eucocy te s  
d u r i n g  su rv iva I  a n d  t h e y  ut i l ize  t h e i r  g lycogen  c o n t e n t  
(ASTALDI, BERNARDELLI, RONDANELLI1). Moreover ,  
w h e n  l eucocy te s  s u r v i v e  in a m e d i u m  enr iched  in  glu-  
cose, g tycogenes i s  occurs  and ,  as a consequence ,  leu- 
cocy te s  increase  t h e i r  g lycogen  c o n t e n t  (ASTALDI, BER- 
NARDELLI, RONDANELLI, a n d  GORINI2). On t h e  o t h e r  
h a n d ,  X - r a y s  can  d i m i n i s h  t h e  A .P .S .  pos i t i ve  s t r u c t u r e s  
of  t h e  c o n n e c t i v e  t i s sue  w h e n  p a t i e n t s  are  i r r a d i a t e d  
(PISANI a n d  ROMANINI3), a n d  also s o m e  c y t o t o x i c  
s u b s t a n c e s  can  in t e r fe re  w i t h  t h e  g lycogen  c o n t e n t  of 
t h e  l iver  cells and  of  leucocytes ,  too  (CARDINALI, CAPRINO 
a n d  PlSClTELLI4). F ina l ly ,  r ega rd ing  t h e  in f luence  of 
X - r a y s  on  t h e  biological  p r o p e r t i e s  of su rv iv ing  leuco-  
c y t e s ,  ASTALDI a n d  MASSA ~ h a v e  s h o w n  an  increase  in 
t he i r  o s m o t i c  f ragi l i ty .  

* These researches have been performed with the help of the 
,Lega italiana per la lotta controi Tumori ~. 
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The  researches  were  car r ied  ou t  on  l eucocy tes  from 
n o r m a l  h u m a n  be ings  (10 subjec ts ) .  L e u c o c y t e s  were 
k e p t  in homologous  s e r u m  a t  37 ° C, a n d  a p a r t  was  kept 
as cont ro l ,  a n o t h e r  was  i r r ad i a t ed  w i t h  1000 r. A big dose 
like th i s  was  g iven  to  increase  t h e  p r o b a b i l i t y  of seeing 
t h e  effect ,  if any,  
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The  i r r ad i a t ion  was  m a d e  acco rd ing  to  t h e  following 
cond i t i ons :  unic  dose,  kV 140, m A  10, f i l te r  3 A1, distance 
cm 14, r i m '  600. A t  th is  po in t ,  specia l  t h a n k s  are  due to 
Dr,  B. UGGERI a n d  Dr.  A. GIORDANO f rom t h e  Hospital 
of T o r t o n a ,  for t he i r  radiological  ass i s tance .  

A t  t h e  beg inn ing  of t he  e x p e r i m e n t ,  a n d  periodically 
to  t h e  6th,  12th  and 18th  h of surv iva l ,  s amples  of leuco- 
cy tes  were  t a k e n  and  smeared .  To d e m o n s t r a t e  the 

Table I. -- Neutrophils 

Hours after 
irradiation 

1 

3.9 
0 / contr . . . .  3"5 
6 | i r rad.  3.1 
12Jcontr . . . .  2.8 

I irrad. 2"2 
18 |. contr . . . .  1.5 

| irrad. 1-2 

2 3 

3-8 4.0 
3.6 3-4 
3.2 3.0 
3.2 2.9 
2.0 1-9 
1.0 1-4 
0.4 0.8 

Cases 

I 4 5 6 

4.0 3.8 3.9 
3-3 3.1 3.5 
3.2 2.8 2.8 
2.7 2-5 2.9 
2.1 2.1 1.8 
1.4 0.9 1.5 
1.1 0.5 0.7 

7 8 

3.7 3,9 
3-7 3.5 
2-9 3.2 
2.7 2.8 
2.i 2.0 
1.3 1.2 
0,9 0.7 

9 

5.0 
3.0 
2.5 
3.0 
2.2 
1.4 
0.8 

10 

4-0 
3"3 
2-8 
2-6 
1-9 
1.6 
0,9 

Mean and 
Dispersion 

re:j: am 

3.9 
3.3 4- 0.20 
2.95 4- 0.017 6-92 
2.75 4- 0.2 
1.95 :t: 0.2 9.74 
1-32 ___ 0.07 
0-79 -t- 0.07 9.64 

't' Student 

Snedecor's Calcu- I 
lated ] 

P=5 % 

2.26 

2-26 

2-26 

P=l% 

3"25 

3.25 

3"25 

Table I I .  - -  Lymphocytes 

Hours after 
irradiation 

0 
6Jc°ntr" . . 

[ irrad. 
12Jc°ntr" . . 

tirrad. 
18ic°ntr" . . 

[irrad. 

0.8 
0-5 
0.3 
0.1 
0.0 
0.0 
0-0 

2 

0-7 
0.4 
0.15 
0.15 
0.05 
0.10 
0.0 

t 3 

0-5 
0-3 
0-15 
0-t0 
0-03 
0.0 
0-0 

Cases 

0.8 
0.6 
0"3 
0"40 
0"20 
0.20 
0'0 

5 1 6 1 7  
0-8 0.6 0.7 
0.6 0.4 0.5 
0.3 0-2 0-15 
0.20 0"20 0-15 
0-10 0-0 0-05 
0.05 0.0 O'05 
0.0 0"0 0"0 

8 9 

0.9 0.8 
0.6 0-4 
0-3 0-25 
0.10 0-20 
0.0 0-10 
0.0 0-05 
0.0 0-0 

10 

0-6 
0.3 
0-2 
0.20 
0.0 
0.05 
0-0 

Mcan and 
Dispersion 

m -Vain 

0"72 
0"46 4- 0"04 
0"23 4- 0-003 
0"18 -t- 0"008 

0"053 ± 0-0O4 
0"05 -4- 0"004 
0"0 -1- 0-0 

't' Student 

Caicu- 
Snedecor's lated 

P=5% P=l% 

6.63 2-26 3-25 

3-60 2.26 3-25 

2-44 2-26 3-25 
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glycogen in cells, t he  smears  were  s u b m i t t e d  to  t he  
P.A.S. reac t ion ,  accord ing  to  HOTCHKISS. TO v a l u a t e  
the ave rage  g lycogen  c o n t e n t  pe r  cell, t h e  ave rage  reac-  
tion index  (A.R.I . )  accord ing  to  ASTALI)I et al. ~ was de- 
termined sepa ra t e ly  for neu t roph i l s  and  l ymphocy t e s .  

The resul ts  ob ta ined  f rom neu t roph i l s  are  g iven  in 
Table I, those  regard ing  l y m p h o c y t e s  in Tab le  I I .  The  
Figure expresses  graphica l ly  the  q u a n t i t a t i v e  b e h a v i o u r  
of the g lycogen  c o n t e n t  of t he  i r r ad ia ted  l eucocy tes  in 
relation to  t he  cont ro l  t a k e n  as 100. 

The differences b e t w e e n  the  cont ro l  and the  i r r ad ia ted  
leucocytes were  s u b m i t t e d  to  s t a t i s t i ca l  analysis,  us ing 
S tuden t -F i sher  t tes t .  T h e  differences resul ted  in a 
significant degree,  app ly ing  t h e  t va lue  to  t he  differences 
in pairs. 

F r o m  t h e  resul ts  t a k e n  as a whole,  we m a y  conc lude  
that  X- rays  car r ied  o u t  d i r ec t ly  on su rv iv ing  l eucocy tes  
cause an e v i d e n t  increase of g lycogenolys is  in these  cells. 
Such a p h e n o m e n o n  occurs  to  a stil l  more  m a r k e d  degree 
in l y m p h o c y t e s  t h a n  in neu t rophi l s .  

G. ASTALDI and  L. VERGA 

Department o[ International Medicine, University o[ 
Pavia, and The Blood Research Foundation Center, Ho- 
spital o] Tortona (Italy), December 27, 1956. 

Riassunto 

Sono s taf f  i r r ad ia t i  d i r e t t a m e n t e  in vitro leucoci t i  
sopravv iven t i  ed ~ s t a to  s tud ia to  il loro c o n t e n u t o  in 
glicogeno d u r a n t e  la sop ravv ivenza .  

I r i su l ta t i  d i m o s t r a n o  un a u m e n t o  s igni f ica t ivo  del la  
glicogenolisi nei  leucoci t i  i r rad ia t i  r i spe t to  ai control l i .  
Riguardo al la  pe rd i t a  del loro c o n t e n u t o  in gl icogeno,  i 
linfociti r i su l t ano  pifl sensibil i  dei neut rof i l i  al la i r rad ia-  
zione Roen tgen .  

The order ia which the postural reflexes are eliminated after lowering 
the body temperature 

Rectal 
temperature 

°C 

25-24 
23-22 
21-20 
19-18 
17-16 
15-14 

Percerttage of animals, in which a postural 
reflex response was seen 

a 

30 
70 
20 

b a If b [ ....... a 

20 30 10 10 
80 60 40 30 

100 10 90 40 
100 20 

III 

20 
50 
80 

100 

I Body righting reflexes acting on body (Magnus) 
II Neck righting reflexes 

III Labyrinth righting reflexes 

a Decreased reflex response, b Extinction of reflexes. 

in which  the  e l imina t ion  of ref lexes progresses is qu i te  
c o n s t a n t  and  also stresses the  i m p o r t a n c e  of the  laby-  
r in ths  for spa t ia l  analysis ,  which  makes  possible t he  
genera l  pos tu ra l  o r i en t a t i on  of t he  organism.  

D. SVO~AD 

Institute o] Physiology, Czechoslovak Academy o/ 
Sciences, Prague, December 20, 1956. 

Zusammen[assung 

D u t c h  s ta rke  U n t e r k i i h l u n g  des Warmbl i i t e ro rgan i s -  
mus  kann  m a n  die Ste l l ref lexe  sukzessiv und revers ibel  
ausschal ten .  Zuers t  e r l6schen die Magnusschen K6rper -  
Ste l l ref iexe  und  zu le tz t  die labyrinth~iren Stel l ref lexe.  

* G. ASTALDI~ E. BERNARDELLI~ and E. G. RONDANELLI, Hae- 
matology 36, 749 (195~). 

The Influence of Lowering the Body Temperature 
on Postural Orientation of the Organism 

Versuche zur biologischen Best immung der 
Sedimentationskonstanten kleiner neurotroper 

Viren in der priiparativen Ultrazentrifuge ~ Z F  3~ 

I t  is well  k n o w n  t h a t  t he  pos tu ra l  o r i en t a t i on  of t h e  
organism as a whole  and  of s epa ra t e  pa r t s  of t he  b o d y  
is realized b y  the  r igh t ing  ref lexes  of Magnus,  t he  cen t res  
of which are  local ized in t h e  r e t i cu la r  f o r m a t i o n  of t h e  
brain-stem a t  t he  level  of t h e  nuc leus  ruber .  S t e r eo t ax i c  
lesions are  a c o m m o n  cause  of e l imina t ion  of these  re- 
flexes. This  causes i r revers ib le  damage ,  which  usua l ly  
effects s imu l t aneous ly  t he  cent res  of severa l  reflexes.  I t  
is possible to  o b t a i n  a successive,  and  a t  t he  same t i m e  
a re la t ive ly  quick,  func t iona l  e l imina t ion  of these  ref lex  
centres, which  is revers ible ,  and  which  was ob t a ined  in 
our expe r imen t s  b y  a lower ing  of t he  b o d y  t e m p e r a t u r e .  

A cons iderable  d rop  of t e m p e r a t u r e  of t he  e n v i r o n m e n t  
was used for lower ing  t h e  a n i m a l  b o d y  t e m p e r a t u r e  
(30 rabbits) .  T h e  loss of  a p r o m p t  and  exac t  b o d y  r igh t -  
ing response was  deno t ed  as the  s tage  of a decreased  
response. As can  been  seen f rom the  Table ,  lower ing of the  
body t e m p e r a t u r e  f irs t  leads to  t he  ex t i nc t i on  of Magnus '  
body r igh t ing  ref lexes ac t ing  on body,  while  t he  laby-  
rinthine r igh t ing  ref lexes  are  t he  las t  to be  lost. The  
recovery of ref lexes t akes  p lace  in t he  reverse  order,  i.e. 
first to appear ,  are  t he  l aby r in th ine  reflexes.  The  order  

BEYERLE,  MOHRING u n d  BUCHER x b e r i c h t e t e n  1 9 5 4  
t iber  eine neue,  e l ek t romagne t i sch  ange t r i ebene  Pr i ipa-  
r i e rzen t r i fuge  (Typenbeze ichnung  ~ZF 3~), de ren  be-  
sondere  E i g e n a r t  da r in  bes teht ,  dass das ge samte  E i n -  
s a t z v o l u m e n  in einer  einzigen,  radia l  zur Drehachse  ge- 
r i ch t e t en  Zelle zusammengefas s t  ist. E in  Geri t t  d ieser  
B a u a r t  wurde  in unse rem L a b o r a t o r i u m  e r s tma l ig  fiir  
v i rologische S tud ien  e ingesetz t  und h a t  sich seit  l~ingerer 
Zei t  be im pr~.parat iven Arbe i t en  m i t  k le inen  neuro -  
t ropen  Viren bewRhrt.  Die  dabei  g e s a m m e l t e n  E r f a h -  
rungen  ve ran lass ten  uns zu pri ifen,  ob die Zen t r i fuge  
auch  zur  B e s t i m m u n g  yon  Sed imen ta t i onskons t an t . en  
auf  b iologischem Wege,  das  heiss t  aus  der  Aktivi t~i ts-  
a b n a h m e  im Ober s t and  der  Zelle, he r angezogen  werden  
kann.  Als Modell  ftir unsere  U n t e r s u c h u n g e n  wAhlten 
wi r  das E n c e p h a l o m y o c a r d i t i s - ( E M C - ) V i r u s  der  Maus,  
dessen S e d i m e n t a t i o n s k o n s t a n t e  y o n  WEIL et al.2 mit te l s  

1 K. BEVERLE, D. MOIIRING und TH. B0CtlER, Chem. lng. 
Technik 26, 94 {1954). 

M. L. WELL, J. WARREN, S. S. BREESE, S. B. Russ und H. 
JEFFRIES, J. BacterioL 68, 99 (1952). 


