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Riassunto. Allo scopo di r idurre  il t e m p o  necessario per  
le lunghe e laboriose operazioni  r ichieste  per  uno s tudio  
quant i t a t ivo  degli  spe t t r i  stellari,  e di a u m e n t a r e  la pre-  
cisione delle misure,  ~ s t a to  p r o g e t t a t o  un mic ro fo tome t ro  
automat ico  digi ta l izzato  che per fora  su nas t ro  le t r a spa -  
renze e le co r r i sponden t i  posizioni ogni 2 ~x lungo l ' in te ro  

spe t t ro .  Nel p resen te  lavoro vengono  forni t i  i de t t ag l i  
cos t ru t t i v i  dello s t r u m e n t o .  
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A R a d i o m e t r i c  M e t h o d  for  t h e  Q u a n t i t a t i o n  of  
E x p e r i m e n t a l  I n f l a m m a t i o n  a n d  A n t i - I n f l a m -  

m a t o r y  A c t i v i t y  

Methods  for the  eva lua t ion  of a n t i - i n f l a m m a t o r y  ac t iv-  
ity m a y  be classified in to  two  groups :  (a) t h o s e  based  on 
the p roduc t i on  of physiological  in vivo changes  (e.g., 
eosinopenia) by  the  an t iph log i s t i c  agents ,  and  appl icable  
pr imari ly  to  t he  eva lua t ion  of cor t i cos te ro ids ;  (b) those  
based on t h e  p r even t ion  or r educ t ion  of i n f l a m m a t i o n  
produced e x p e r i m e n t a l l y  by  a va r i e ty  of noxious  chemical  
agents or  phys ica l  forces, which  are  appl icable  to the  
evaluat ion of n o n - h o r m o n a l  as well as ho rmona l  ant i -  
phlogistic compounds .  

Artif icial  models  for the  eva lua t ion  of a n t i - i n f l a m m a t o r y  
ac t iv i ty  are general ly  based on a ma jo r  c o m p o n e n t  of the  
i n f l a m m a t o r y  process,  name ly  the  seepage of p la sma  in to  
the in f lamed focus. Accura te  m e a s u r e m e n t  of th is  fluid 0 
shift  is a l imi t ing  fac tor  in cu r r en t  assay techniques .  0.1 
A rad iomet r i c  t r ace r  m e t h o d  was  deve loped  which enables  o.~ 

0.-t - 
q u a n t i t a t i o n  of t he  degree  of i n f l ammat ion  p roduced  by  a 0.8 
phlogogenic agen t  a n d  the  e x t e n t  of p ro t ec t ion  a f fo rded  
by  n o n - h o r m o n a l  compounds .  

Rad io - iod ina ted  {I TM) se rum a lbumin  (RISA),  0.1 ml, 
was in jec ted  in to  a tai l  vein  of fas ted  (12 h), 24-28 g, male  
Swiss-Webster  mice.  30 rain later ,  20-40 ~xl of blood was  
w i t h d r a w n  from the '  sinus cavernosus b y  m e a n s  of a 
microp ipe t te ,  t r ans fe r r ed  i m m e d i a t e l y  to  a t a r e d  
10 x 75 m m  P y r e x  tube ,  a l lowed to  coagula te  and  weighed.  
This  s ample  was used to  de t e rmine  the  r ad ioac t iv i ty  per  
~1 of b lood (sp. gr. 1.052). 90 rain a f t e r  the  R I S A  inject ion,  
an i n f l a m m a t o r y  response  was  induced  by  a modi f ica t ion  39 
of the  m e t h o d  of KELEMEN 1. An a m o u n t  of 5 -hydroxy-  60 
t r y p t a m i n e  c rea t in ine  sulfate,  equ iva len t  to  0.4 ~g of 90 

120 
5-HT l:a;e, dissolved in 0.05 ml  of 0.9% NaC1 solution,  150 
was in jec ted  in to  the  p l a n t a r  surface of the  left  h ind  p a w  
of the  mouse  ; t he  r igh t  h ind  paw was in jec ted  wi th  0.05 ml  
of saline (~[2 inch, 27 gauge needle).  1 h a f te r  the  in jec t ion  
of 5-HT, t he  an imals  were  sacrif iced by  immers ion  in an 
ace tone -d ry  ice m i x t u r e  ( app rox ima te ly  - -70  ° C), and  t h e  
hind paws were r emoved  by  sever ing a t  the  ankle.  E a c h  
paw was p laced  in a s epa ra t e  t a r ed  tube  and  weighed.  The  
rad io -ac t iv i ty  of each sample  was d e t e r m i n e d  by  means  
of a sc in t i l la t ion  wel l -connte r  and  a Ba i rd -Atomic  Pulse Sodium 
Heigh t  Ana lyzer  a t  t he  I TM ? peak  of 0.360 Mev. Count ing  salicylate 
t imes  were  of suff ic ient  du ra t i on  to  ob t a in  a t  least  2000 mg/kg, 
counts .  I n f l a m m a t o r y  response  was  expressed  as a func-  per os 
t ion of t he  increase in i n f l a m m a t o r y  e x u d a t e  of the  5-HT 
in )ec ted -paw as opposed  to  t h e  sat ine-{njected paw.  Vol- 0 
ume of 5-HT i n f l a m m a t o r y  e x u d a t e  pe r  g of t issue (vtl]g) = 50 

100 
[act iv i ty  per  g of le/t paw (cpm/g) -- a c t i v i t y  per  g of right 200 
paw (cpm/g)]  + [ac t iv i ty  per  tzl of blood (cpm/~t)] .  400 

P re l imina ry  s tudies  revea led  t h a t  the  i n f l a m m a t o r y  re- 
sponse to va ry ing  doses of 5-HT (10 -3 to 10 ~g calcula ted  
as the  base) resu l ted  in a s igmoid curve  ( P  < 0.01) ; the  
l inear por t ion  of t he  curve  fell be tween  0.1 and  0.8 ~g. The  
response to 0.1 ~g of 5-HT did  no t  differ s ignif icant ly  from 
saline, b u t  doses of 0.2, 0.4, and  0.8 ~g were s igni f icant ly  

phlogogenic ,  and  differed be tween  t h e m s e l v e s  ( P  < 0.05 
in each  case). The  0.4 ~zg dose  of 5-HT was  se lec ted  for  use 
in subsequen t  s tudies ,  since i t  p roduced  a s ign i f ican t  in-  
crease in p lasma  e x u d a t e  w i th  t h e  least  va r i a t i on  and  cor- 

Tab. I. Inflammatory response, expressed as p.1 of plasma exudate 
per g of tissue, induced by 5-hydroxytryptaminc in the mouse hind 
paw. Radio-iodinated (I TM) serum albumin (0.1 ml i.v.} was used to 

trace the extent of plasma exudatc 

Section A Effect in mice sacrificed 1 h after in- 
jection of various doses of 5-HT ill 
0.115 rnl of saline 

5-hydroxytryptamine No. of mice Plasma exudatc (~l/g) 
~zg mcan 4- S.E. 

20 8.7 -l- 7.4 
22 17.2 4- 10.6 
• 20 79.6 4- 13.0 
18 t07.2 4- 11.8 
t8 t52.4 4- 17.2 

Section B 

Time interval between 
injection of 5-HT and 
removal of paw 
rain 

Effect in mice sacrificed at various 
time intervals after injection of 0.4 p.g 
of 5-HT in 0.05 nil of saline 

No. of mice Plasma exudate Qzl/g) 
mean =I= S.E. 

18 163.7 4- 9.8 
19 127.1 4- 13.4 
17 87.1 + 8.2 
18 92.6 4- 8,1 
18 89.5 4- 10.5 

Table Ii. Reduction by sodium salicylate of inflammatory exudate 
induced by 5-hydroxytryptamine in the mouse hind paw. Animals 
were sacrificed 6 h after administration of sodium salicylate and I h 

after injection of 0.4 ~g of 5-HT ill 0.05 ml of saline 

No. of Plasma Mean % P 
mice exudate reduction of 

(~zl/g} plasma ex udate 
mean ± S.E. 

44 125.7 4- 9.8 
21 99.5 4- 11.4 2,0.7 <~ 0.05 
18 96.4 2~: 12-° 23.3 < 0.05 
18 80,6 4- 12.'2 36.9 <2 0.001 
20 55,4 4- 11.6 56A) -Q 0.001 

1 E. KELEMEN, Permeability in Acute Experimental Inflammatory 
Oedema (Publishing House of the Hungarian Academy of Sciences, 
Budapest 1960). 
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r e s p o n d e d  to  t h e  p o i n t  of m a x i m a l  slope (Table  I, Sec- 
t ion  A). 

T h e  i n f l a m m a t o r y  e x u d a t e s  (~zl/g) d e t e r m i n e d  a t  va r -  
ious i n t e r v a l s  a f t e r  t h e  in j ec t ion  of 0.4 ~g of 5 - H T  are  re- 
p o r t e d  in Tab le  I, Sec t ion  B. S ign i f i can t  d i f ferences  ex-  
i s ted  a m o n g  t h e  i n f l a m m a t o r y  re sponses  occur r ing  a t  30, 
60, and  90 min ,  howeve r ,  t h e r e  were  no  d i f ferences  a m o n g  
t h e  i n f l a m m a t o r y  re sponses  a t  t h e  90, 120, a n d  150 m i n  
in te rva l s .  T h e  60 ra in  i n t e r v a l  was  selected for t h i s  assay.  

Loss  of a c t i v i t y  f rom t h e  b lood t akes  p lace  s lowly fol- 
lowing t i le  i n t r a v e n o u s  in j ec t ion  of R I S A .  A r e d u c t i o n  of 
r a d i o a c t i v i t y  e q u i v a l e n t  to  6.50 ± 2 .19% (N = 38) oc- 
cu r r ed  d u r i n g  t he  t i m e  e lapsed b e t w e e n  col lec t ion of t h e  
b lood sample  a n d  r e m o v a l  of the  h i n d  l imbs.  Op t ima l ly ,  
t h e  b lood  shou ld  be  col lec ted  s i m u l t a n e o u s l y  w i t h  r e m o v a l  
of t he  l imbs,  30 ra in  a f t e r  t he  in j ec t ion  of 5 -HT;  in  w h i c h  
case t he  abso lu t e  va lues  for  p l a s m a  e x u d a t e  would  be  cor-  
r e s p o n d i n g l y  grea te r .  However ,  b a s e d  on  t he  % r e d u c t i o n  
of i n f l a m m a t o r y  response  r e l a t i ve  to  a con t ro l  group,  t h e  
i n d e x  of p r o t e c t i o n  a f forded  b y  an t i ph log i s t i e  c o m p o u n d s  
would  be  u n c h a n g e d .  T h e  p a r a m e t e r s  descr ibed  were  
se lected w i t h  cons ide ra t i on  to the  t e c h n i c a l  aspec t s  of t h e  
a s say  i nvo lv ing  large n u m b e r s  of e x p e r i m e n t a l  sub jec t s .  

S o d i u m  sa l icy la te  was  selected as a mode l  an t i ph log i s t i c  
a g e n t  to  d e t e r m i n e  t h e  eff icacy of t h i s  m e t h o d  for  t h e  
e v a l u a t i o n  of n o n - h o r m o n a l  a n t i - i n f l a m m a t o r y  com-  
pounds .  Tab le  I I  i nd ica t e s  t he  v o l u m e  of p l a s m a  e x u d a t e  
a n d  t h e  % r e d u c t i o n  in e x u d a t e  o b t a i n e d  w i t h  50 to  
400 m g / k g  of s o d i u m  sa l i cy la te  a d m i n i s t e r e d  oral ly,  5 h 
p r io r  to  t h e  in j ec t ion  of 5-HT.  

S ign i f i can t  r educ t i on  of p l a s m a  e x u d a t e  was o b t a i n e d  
w i t h  a dose of s o d i u m  sa l icy la te  as low as 50 m g / k g  per os. 

L a r g e r  doses r e su l t ed  in c o r r e s p o n d i n g l y  g r ea t e r  inh ib i t ion  
of t he  i n f l a m m a t o r y  re sponse  to  5-HT.  O t h e r  invest i -  
ga to r s  ~-~ h a v e  r e p o r t e d  t h a t  doses of 500 to  600 mg/kg 
a d m i n i s t e r e d  p a r e n t e r a l l y  were  r equ i red  to  p roduce  a sig- 
n i f i can t  i n h i b i t i o n  of 5 - H T  induced  o e d e m a  in  t h e  r a t .  

C u r r e n t  i n v e s t i g a t i o n s  of t he  c o m p a r a t i v e  a c t i v i t y  of 
va r i ous  t y p e s  of p o t e n t i a l  a n t i - i n f l a m m a t o r y  compounds  
will be  p r e s e n t e d  in a s u b s e q u e n t  p u b l i c a t i o n  4. 

Zusammen/assung. N a c h  E i n s p r i t z u n g  v o n  5 -Hydroxy-  
t r y p t a m i n  in den  e inen  Fus s  e iner  Maus  u n d  physiologi-  
scher  Sa lz l6sung  in den  ande ren ,  w u r d e  die R a d i o a k t i v i t i i t  
be ide r  Ffisse verg l ichen .  Mi t  r a d i o a k t i v e m  J o d  (I TM) be- 
h a n d e l t e s  S e r u m a l b u m i n  wurde  dazu  b e n u t z t ,  d en  Urn- 
f ang  des  P l a s m a e x s u d a t e s  zu b e s t i m m e n .  Das  Ausmass  
de r  H e m m u n g  de r  d u r c h  5 -HT i n d u z i e r t e n  E n t z i i n d u n g  
is t  y o n  der  Dosis der  phys io log i schen  NaC1-L6sung ab- 
h~ingig. 
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Simultaneous  Staining of Heinz Bodies and Reti-  
culocytes  w i t h  N e w  Methylene Blue N in the Toad 

Bufo rnarinus after Iproniazid Treatment  

In  t h e  dog  ~ a n d  t h e  l izard  Uromastix acanthinurus a 
g iven  I p r o n i a z i d  ( 'Mars i l id ' )  i t  was  found  t h a t  t h e  m c t h o d  
of BRECHER 3 for  c o u n t i n g  re t i cu tocy tes  c lear ly  showed  t he  
p resence  of H e i n z  bodies  ~, w h i c h  y ie lded a m e t h o d  for  
d e m o n s t r a t i o n  of b o t h  r e t i cu locy tes  a n d  H e i n z  bod ies  in  
t h e  s ame  p r e p a r a t i o n .  I n  c o n t i n u a t i o n  of t h i s  work  we per -  
f o r m e d  a c o r r e s p o n d i n g  i n v e s t i g a t i o n  w i t h  a n  a m p h i b i a n  
species, t h e  t o a d  Bu[o marinus. As s t a i n i n g  m e t h o d  t h e  
BRECHER'S t e c h n i q u e  3 was  used  acco rd ing  to  t he  t ech-  
n i q u e  of THOMPSON x. T h e  e r y t h r o c y t e s  a p p e a r e d  to  be  
s t a i ned  a pa te  g reen i sh-b lue ,  whi le  t h e  r e t i c u l u m  was  
s h a r p l y  ou t l i ned  a n d  deep  blue.  T h e  H e i n z  bod ies  were 
pale  to  deep  b lue  a n d  s tood  o u t  p r o m i n e n t l y  a g a i n s t  t he  
pa te -green  b a c k g r o u n d  of t h e  e r y t h r o c y t e .  As t he  e r y t h r o -  
cy tes  of t h e  dog  ~ a n d  Uromastix acanthinurus 2, t he se  
bod ies  were s t a i n e d  a t  l eas t  as welt  as  b y  t he  u sua l  
m e t h o d s  4-*. As these  resu l t s  are in  good a g r e e m e n t  w i t h  

those  o b t a i n e d  in t he  dog 1 a n d  Uromastix acanthinurus 2 
a more  genera l  i m p o r t a n c e  shou ld  no  d o u b t  be  a t t a c h e d  to 
it. 

Zusammen/assung. M e t h o d e  ftir g le ichzei t ige K o l o r a t i o n  
y o n  H e i n z - K 6 r p e r c h e n  u n d  R e t i c u l o c y t e n  m i t  Neu-  
M e t h y l e n b l a u  N in de r  K r 6 t e  Bu/o marinus. 
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S T U D I O R U M  P R O G R E S S U S  

Die Genomsonderung  
in den Mitosen der Rattenleber* 

E s  is t  a l lgemein  b e k a n n t ,  dass  s ich c 'ytologische u n d  
morpho log i sche  U n t e r s u c h u n g e n  f iber  C h r o m o s o m e n -  
ges t a l t  u n d  de ren  V e r ~ n d e r u n g  a m  g i ins t igs t en  in s ich 

t e i l enden  Zellen, also wAhrend des Mi toseablaufes ,  du rch -  
f i ih ren  lassen.  Als h ier f i i r  be sonde r s  gee igne t  e rweis t  sich 
das  S t a d i u m  de r  M e t a p h a s e ,  in  d e m  die C h r o m o s o m e n  be- 
sonders  s t a r k  k o n t r a h i e r t  u n d  d a d u r c h  be sonde r s  deu t l i ch  
s i c h t b a r  sind.  Die M e t a p h a s e c h r o m o s o m e n  ze i chnen  sich 

*Nach  einem Vortrag, gehalten anlfisslich des IV. Symposium histo- 
logicum internationalc Lausanne (Suisse), 5.-8. September 1961. 


