
[15. X. 1957] Kurze Mitteilungen - Brief Reports 407  

(aeido ace t ico  = p. eboll .  118,1°C). Cib p u b  cos t i t u i r e  u n  
i n c o n v e n i e n t e  n o t e v o l e  q u a n d o  si l avor i  con  sos t anze  
s tabi l i  solo in r i s t r e t t i  l imi t i  di aciditY. 

Allo scopo di  e l im ina re  q u e s t o  i n c o n v e n i e n t e  a b b i a m o  
s t u d i a t o  u n  n u o v o  t a m p o n e  vo la t i l e  capace  di  m a n t e n e r e  
i n a l t e r a t o  il p H  d u r a n t e  la  c o n c e n t r a z i o n e .  R i s p o n d e  a 
tale scopo  t ' a c e t a t o  di e t i l e n d i a m i n a .  L ' e t i l e n d i a m i n a  
bolle a 118°C, h a  cioe u n  p u n t o  di ebo l l i z ione  m o l t o  
pross imo a quel lo  de l l ' ac ido  ace t ico  (118,1°C),  il t a m -  
pone p u 6  p e r t a n t o  v e n i r  c o n c e n t r a t o  s o t t o  v u o t o  a v a r i e  
t e m p e r a t u r e  s enza  v a r i a r e  s e n s i b i l m e n t e  il suo  p H .  
Ques to  t a m p o n e  5 o r m a i  d a  pifi di  u n  a n n o  in  uso con  
b u o n i  r i s u l t a t i  ne l  n o s t r o  t a b o r a t o r i o .  

Ol t r e  a q u e s t a  f a v o r e v o l e  c a r a t t e r i s t i c a  l ' a c e t a t o  di  
e t i l e n d i a m i n a :  1) p u b  essere  e l i m i n a t o  pe r  l iof i l izzazione 
secondo STEIN e MOORE 2, 2) a d i f f e r enza  dei  sal i  di  
p i r i d ina  n o n  in t e r f e r i s ce  hel le  d e t e r m i n a z i o n i  de l la  den -  
si t£ o t t i c a  al lo u l t r a v i o l e t t o ,  3) p e r m e t t e  lo svolgers i  di  
n u m e r o s e  r eaz ion i  c h i m i c h e  s e n z a  in t e r f e r i rv i ,  4) a diffe-  
r enza  dei  sal i  di  co l l i d ina  che  s u b i s c o n o  l ' o ss idaz ione  
anod i ca  ~ r e l a t i v a m e n t e  s t a b i l e  a l la  oss idaz ione ,  5) p u b  
essere a p p l i c a t o  a l la  c r o m a t o g r a f i a  degl i  a m i n o a c i d i  in  
q u a n t o  n o n  in t e r f c r i s ce  ne l la  r eaz ione  a l ia  n i n i d r i n a  
secondo MOORE e STEIN 7 q u a n d o  si r a c c o l g a n o  da l l a  
co lonna  a l i q u o t e  d i  0 ,1-0 ,5  mI hel le  qua i l  la  c o n c e n t r a -  
zione de l la  a m i n a  s ia  p a r i  9 in fe r io re  al  0,05 M .  

I! d i a g r a m m a  ind ica  c o m e  si d e b b a n o  misce la re  solu-  
zioni 0,05 M di  e t i l e n d i a m i n a  ed ac ido  ace t i co  pe r  o t t e -  
nere l iqu id i  a v e n t i  u n a  d e t e r m i n a t a  aciditb. ( pH  a 20 ° C). 
La mola r i tA dei  t a m p o n i  cosi  o t t e n u t i  ~ p a r t i c o l a r m e n t e  
a d a t t a  pe r  l ' e l e t t ro fo res i  su c o l o n n a  di cel lulosa.  

P. FASELLA, C. BAGLIONI e C. TURANO 

Istituto di Chimica Biologica dell' Universitg, di Roma, 
il 17 rnaggio 1957. 

S u m m a r y  

A vo la t i l e  e t h i l e n d i a m i n e - a c e t a t e  bu f f e r  is de sc r ibed  
which is caFab le  of k e e p i n g  t h e  p H  u n a l t e r e d  d u r i n g  
vo la t i l i za t ion .  T h e  a d v a n t a g e s  of t h i s  b u f f e r  in el ec t ro -  
phore t i c  a n d  c h r o m a t o g r a p h i c  p rocedures ,  in  c o m p a r i s o n  
wi th  o t h e r  vo la t i l e  buffers ,  a re  d iscussed.  

"/ S. MOORE e W. H. STE:IN, J .  biol.  Chem. 176, 367 (1948). 

Motility of  L e u k o c y t e s  i n  S l i d e  Cells 

MARTIN et al. 1 f o u n d  t h a t  t h e  speed  of g u i n e a  p ig  
l eukocy tes  m i g r a t i n g  in c losed sl ide cells is c o n s t a n t  
dur ing  t h e  first  6 h of i n c u b a t i o n  a n d  m o v e s  in a l i n e a r  
fashion w i t h  t ime .  S imi l a r  c u r v e s  of t h e  m i g r a t i o n  of 
l eukocy tes  were  o b t a i n e d  b y  ELBERG a n d  S C H N E I D E R  2. 
In t h e  c u r v e s  o b t a i n e d  b y  KETCHEL a n d  FAVOUR a 
dur ing  t h e  s t u d y  of t h e  m o t i l i t y  of h u m a n  l e u k o c y t e s  in  
sealed c a p i l l a r y  t u b e s ,  l e u k o c y t e s  also m i g r a t e d  a t  a 
c o n s t a n t  r a t e  d u r i n g  t h e  f i r s t  6 - 8  h of i n c u b a t i o n .  

I n  s t u d y i n g  t h e  m o t i l i t y  of h u m a n  l e u k o c y t e s  (POL~- 
K o v i  4, POLiK a n d  POL~KOV.~ 5, POL.~K, POL~.KOVA, a n d  

1 S. P. IVIARTIN, C. H.  PIERCE:, G. MIDDLE:BE:OOK, and  J .  DuBos,  
J. exp. Med. 91, 381 (1950). 

2 S. S. ELE:E:RG and P. SCHNE:IDE:R, J .  infect.  Dis. 93, 36 (1953). 
a M. M. KETCHE:L and  C. B. FAVOUR, J .  exp.  Med. 101, 647 (1955). 
4 K. 1JOL~KOVA, Cs. ped ia t r i c  10, 101 (1955). 
5 H. POLAK and  K. PoLXKOvA, Ac ta  haema t .  16, 385 (1956). 

gKVARIL~), ou r  resu l t s  were n o t  in ful l  a g r e e m e n t  w i t h  
t h o s e  o b t a i n e d  b y  t h e  a b o v e - m e n t i o n e d  a u t h o r s .  A more  
d e t a i l e d  ana lys i s  of l e u k o c y t e  m o t i l i t y  was  t h e r e f o r e  
ca r r i ed  out .  

M e t h o d s . - L e u k o c y t e  m o t i l i t y  was  s t u d i e d  in sl ide 
cells b y  a s l i gh t ly  mod i f i ed  m e t h o d  (MARTIN et al. 1). T h e  
cells were  p r e p a r e d  f r o m  s i l i cone-coa ted  s t a n d a r d  
mic roscope  slides. T h e  e x p e r i m e n t s  were ca r r i ed  o u t  on  
t h e  b lood  of b lood  donors .  T h e  c o n c e n t r a t i o n  of h e p a r i n  
(Novo)  used  in o u r  e x p e r i m e n t s  was  0-001 m g / c m  3 of 
b lood.  A f t e r  fill ing, t h e  s l ide cells  were  sea led  h e r m e t i -  
ca l ly  a n d  c e n t r i f u g e d  a t  2200 r p m  for  10 rain,  t h e r e b y  
s e p a r a t i n g  t h e  b lood  i n t o  e r y t h r o c y t e s ,  l e u k o c y t e s  a n d  
p l a s m a  layers .  T h e  s l ide cells were  t h e n  e x a m i n e d  
d i r e c t l y  u n d e r  t h e  m i c r o s c o p e  a n d  t h o s e  in w h i c h  in 
i so l a t ed  cases,  l e u k o c y t e s  were  f o u n d  in t h e  p l a s m a  
layer ,  were  exc luded .  T h e  s l ide ceils were  t h e n  p l a c e d  in  
i n c u b a t o r s  a t  a n  ang le  of 70 ° . D u r i n g  t h i s  p r o c e d u r e  t h e  
b Iood  a n d  s l ide  cells were  k e p t  a t  a t e m p e r a t u r e  of 
+ I  - + 36°C.  
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Fig. l.--Migration curves at  different  t empera tu res ,  x t ime  p lo t t ed  
logarithmically, y migration in mm. Upper curve --40°C, middle 
curve  - -37°C ,  lower curve  30°C. The points  on the curve  are ar i th-  

met ic  means. 

T h e  r a t e  of t h e  l e u k o c y t e  m i g r a t i o n  was  r e a d  u n d e r  a 
mic roscope  in  t he  s a m e  sl ide cells a t  de f in i t e  t i m e  in t e r -  
va l s  ins ide  t h e  t h c r m o s t a b i l e  c h a m b e r .  

Resul t s . - -The  b lood  of 37 b lood  d o n o r s  was  e x a m i n e d .  
I n  pa ra l l e l  s l ide cells, fil led w i t h  t h e  b lood  of t he  s a m e  
b l o o d  donor ,  t h e  m e a s u r e m e n t s  of t h e  r a t e  of m i g r a t i o n  
were  ca r r i ed  o u t  a t  i n t e r v a l s  of 1, 2, 3, 4, 6, 8, 12, a n d  24 h 
a t  a t e m p e r a t u r e  of 30, 37, a n d  40°C. F o r  t e c h n i c a l  
r ea sons ,  i t  was  n o t  poss ib le  to  c a r r y  o u t  t he  r ead ings  a t  
al l  t i m e  i n t e r v a l s .  I n  sl ide cells i n c u b a t e d  a t  37 ° C, m i g r a -  
t i o n  was  also r e a d  off a f t e r  30 min .  

T h e  s t a t i s t i c a l  e v a l u a t i o n  of t h e  in f luence  of b o t h  
i nc r ea sed  (40°C) a n d  dec rea sed  (30°C) t e m p e r a t u r e  on  
l e u k o c y t e  m o t i l i t y  was  ca r r i ed  o u t  in  s u c h  a w a y  t h a t  
m i g r a t i o n  v a l u e s  a t  37°C was  t a k e n  as  a bas i s ,  t h e  dif-  
f e rences  were  c a l c u l a t e d  a n d  e v a l u a t e d  u s i n g  t - t e s t  
(CRAM~R, 1946). T h e  r e su l t s  a re  s h o w n  in  t h e  Tab le .  

I n  F i g u r e  1, w h e r e  t h e  m i g r a t i o n  was  p l o t t e d  semi -  
l o g a r i t h m i c a l l y  in  t ime ,  t h e  m i g r a t i o n  c u r v e s  a t  d i f f e r e n t  
t e m p e r a t u r e s  a re  shown .  F r o m  t h e s e  i t  fol lows t h a t  
l e u k o c y t e  m o t i l i t y  inc reases  a t  40°C a n d  dec rea se s  a t  
30°C as c o m p a r e d  w i t h  t h e  l e u k o c y t e  m o t i l i t i e s  a t  37aC. 

6 H. POL/~K, K. POLkKOVk, and  ~KVARIL, Cs. ped ia t r i c  11, 464 
(1956). 
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I t  c a n  be  seen  f r o m  F i g u r e  1 t h a t  t h e  m i g r a t i o n  p r o c e e d s  
in t w o  s t r a i g h t  l ines  i n t e r s e c t i n g  a t  t h e  4 t h  h o u r .  

B o t h  p a r t s  of t h e  e x p e r i m e n t a l  c u r v e  c a n  be e x p r e s s e d  
b y  e x p o n e n t i a l  e q u a t i o n s  of t h e  t y p e  t = b • e c' v e x p r e s s -  
ing  t h e  l aw of g r o w t h .  I n  t h e  e q u a t i o n  : t = t i m e  ;/~ = mi -  
g r a t i o n  in /~; c ,b = c o n s t a n t s .  

I n  o u r  e x p e r i m e n t s  m i g r a t i o n  s t a r t s  b e t w e e n  t h e  
15 th  to  16 th  m i n  (as s e e n  b y  d i rec t  o b s e r v a t i o n )  w h i c h  
c o r r e s p o n d s  to  t h e  t i m e  n e c e s s a r y  for t h e  f o r m a t i o n  of 
a f ib r in  n e t w o r k  o n  w h i c h  t h e  l e u k o c y t e s  m o v e  ins ide  t h e  
sl ide cells. U p  to  t h e  4 t h  h o u r  t h e  c u r v e  fol lows a s t r a i g h t  
line. F o r  t h e  c a l c u l a t i o n  of t h i s  p a r t  of t h e  c u r v e  (at  a 
t e m p e r a t u r e  of 37°C) v a l u e s  of 30 m i n  a n d  4 h were  used .  
T h e  e q u a t i o n  m a y  be  e x p r e s s e d :  

log t - l o g  b 

P c • log e 

T h e  c o n s t a n t s  were  c a l c u l a t e d :  

b = 0.256 d e p e n d e n t  o n  t h e  t i m e  a t  w h i c h  m i g r a t i o n  
s t a r t s ;  

c = 0-00189 d e p e n d e n t  on t h e  r a t e  of m i g r a t i o n .  

T h e r e f o r e  p = 1220 • log t -- 721. 

A t  t h e  4 t h  h o u r ,  t h e  s lope of t h e  c u r v e  a b r u p t l y  c h a n -  
ges a n d  b e c o m e s  s teeper .  T h i s  s e c o n d  p h a s e  c a n  be  
c a l c u l a t e d  s i m i l a r l y  f r o m  t h e  v a l u e s  o b t a i n e d  a t  4 a n d  
1 0 h w i t h  t h e  r e s u l t i n g  e q u a t i o n  p = 3250 • log t -- 502.5. 

T h e  r a t e  of m i g r a t i o n  (r) a t  i n d i v i d u a l  t i m e  i n t e r v a l s  
w a s  c a l c u l a t e d  as  t h e  f u n c t i o n  of t i m e .  F o r  t h e  f i r s t  
p h a s e  : 

A / ,  = 1220. 1 1 
A t t "in 10 

w h i c h  b e c o m e s  a f t e r  s i m p l i f i c a t i o n :  

530 
rl ~ t 

for  t h e  f i rs t  phase ,  

1412 
r 2  ~ t 

for t h e  s econd  phase ,  w h i c h  are  h y p e r b o l i c  e q u a t i o n s .  

T h e  cour se  of t h e  m i g r a t i o n  r a t e  in  t h e  d i f f e r e n t  t i m e  
i n t e r v a l s  is s h o w n  in F igu re  2. A s t r i k i n g  f e a t u r e  of  t h e  
c u r v e  is t h e  s h a r p  increase  in  t h e  r a t e  of m i g r a t i o n  a t  
a b o u t  t h e  4 t h  h o u r  of i n c u b a t i o n ,  t h e  n a t u r e  of w h i c h  
we h a v e  t r i ed  to  e luc ida te .  W e  f o u n d  t h a t  t h e  s u d d e n  
i n c r e a s e  in t h e  m i g r a t i o n  r a t e  is n o t  c a u s e d  b y  a s u d d e n  

c h a n g e  in  p H ,  n o r  is it  c a u s e d  b y  a c h a n g e  in rH, in 
w h i c h  t h e  ch ief  c h a n g e s  o c c u r  d u r i n g  t h e  f i rs t  30 min. 
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Fig. 2.--Migration rate at different time intervals, x time in hours, 
y rate of migration in tflh. 

I t  m a y  be  a s k e d  w h e t h e r  t h e  i nc rease  in  t h e  migration 
r a t e  a t  a b o u t  t h e  4 t h  h o u r  is n o t  d u e  to  metabol ic  or 
d e g e n e r a t i o n  p r o d u c t s  of t h e  l e u k o e y t e s  t h e m s e l v e s  and 
w h e t h e r  a s i m i l a r  p rocess  does  n o t  occur  in tissues 
d u r i n g  i n f l a m m a t i o n .  

J .  NEMEC, H.  POL~,K, J.  NEUWIRTH, 
Z. ZITA, a n d  P. BLA~*KOV~ 

3rd Clinic /or Internal Diseases, Charles University, 
.Prague, Apri l  77, 1957. 

Zusammen[assung 

Die L e u k o z y t e n b e w e g u n g  w u r d e  in  G la skammern  
w g h r e n d  24 h I n k u b a t i o n  b e o b a c h t e t :  die K u r v e  der 
L e u k o z y t e n b e w e g u n g  b e s t e h t  a u s  2 P h a s e n ,  welche 
m i t t e l s  2 E x p o n e n t i a l g l e i c h u n g e n  ( d u r c h  das  Wachs- 
t u m s g e s e t z  b e s t i m m t ) ,  a u s g e d r f i c k t  w e r d e n  k6nnen .  

I n  de r  v i e r t e n  S t u n d e  de r  I n k u b a t i o n  t r i t t  eine Stei- 
g e r u n g  der  L e u k o z y t e n b e w e g u n g  auf .  

Die L e u k o z y t e n b e w e g u n g  bei  e ine r  T e m p e r a t u r  yon 
30 n n d  40°C w u r d e  m i t  der  bei  37°C verg l i chen :  Die 
L e u k o z y t e n b e w e g u n g  i s t  bei  30°C l a n g s a m e r  und bei 
40°C schne l l e r  als  bei  37°C. 


