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M o b i l i z a t i o n  of  L e u k o c y t e s  in to  the  

P e r i t o n e a l  F l u i d  ~ 

M u c h  work  ha s  been  done  on  t h e  m e c h a n i s m s  i n v o l v e d  
in  t h e  d iapedes is ,  chemo tax i s ,  a n d  p h a g o c y t o s i s  b y  leuko-  
cy t e s  w i t h  t h e  use  of sa l ine  so lu t ions  of u n d e t e r m i n e d  
p u r i t y .  DEHAAN z was p e r h a p s  t h e  f i r s t  t o  r e p o r t  t h a t  t h e  
i n t r a p e r i t o n e a l  i n j ec t i on  of  a 0 .9% NaCI so lu t ion  causes  
large  n u m b e r s  of n e u t r o p h i l s  to  e n t e r  t h e  pe r i t onea l  fluid 
in  r abb i t s .  HAMnURGER 3 desc r ibed  th i s  m e t h o d  in  detai l ,  
a n d  i t  h a s  b e c o m e  a p o p u l a r  one  for  h a r v e s t i n g  n e u t r o -  
ph i l s  for  morpholog ica l ,  physiological ,  a n d  b iochemica l  
s tud ies  4. I n  these  i nves t i ga t i ons  i t  h a s  been  a s s u m e d  or  
imp l i ed  t h a t  t he  sa l t  so lu t ion  i tself  ha s  t he  power  to  
evoke  a local  neu t roph i l i a .  However ,  t he re  r e m a i n s  a 
m e a s u r e  of u n c e r t a i n t y ,  because  t he  w a t e r  used as a sol- 
v e n t  in  such  e x p e r i m e n t s  h a s  been  of u n k n o w n  or  of u n -  
specif ied pu r i t y .  Dis t i l led  w a t e r  of t he  sor t  o rd ina r i l y  
used  in l abora to r i e s  o f t en  c o n t a i n s  py rogen ic  subs tances ,  
a n d  even  n o n p y r o g e n i c  w a t e r  will become  pyrogen ic  if 
i t  is lef t  exposed  to  t he  a i r  ~, p r o b a b l y  t h r o u g h  b a c t e r i a l  
c o n t a m i n a t i o n .  I t  is n o t e w o r t h y  t h a t  H A R R I S ,  M E N K I N ,  
a n d  YOFFEY n found  ' v i r t u a l l y  no  e x u d a t e  or  cells '  in  the  
p e r i t o n e a l  f luid of gu inea  pigs t h a t  were i n j ec t ed  i n t r a -  
p e r i t o n e a l l y  w i t h  a s u b s t a n c e  e x t r a c t e d  f rom a n  in f lam-  
m a t o r y  e x u d a t e  a n d  s u s p e n d e d  in steri le,  py rogen- f ree  
sal ine.  These  i n v e s t i g a t o r s  c o n j e c t u r e d  t h a t  t h e  absence  
of a n  e x u d a t e  m i g h t  be  t h e  r e su l t  of  (a) t he  smal l  a m o u n t  
of  m a t e r i a l  in jec ted ,  {b) t h e  py rogen- f r ee  n a t u r e  of t h e  
so lven t ,  or  (c) t h e  t y p e  of a n i m a l  used.  T h e  e x p e r i m e n t a l  
r e su l t s  w h i c h  fol low offer  ev idence  t h a t  a 0 -9% NaC1 
so lu t ion  i n j ec t ed  i n t r a p e r i t o n e a t l y  i n to  r a t s  ha s  l i t t l e  or  
n o  n e u t r o p h i l - m o b i l i z i n g  power  p r o v i d e d  t h a t  t h e  solu- 
t i ons  used  a re  free f rom c e r t a i n  t r ace  c o n t a m i n a n t s .  
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Moreover ,  m i n u t e  a m o u n t s  of a bac te r i a l  ex t r ac t ,  when  
added  to such  so lu t ions ,  p roduce  resu l t s  w h i c h  mimic  t h e  
effects seen a f t e r  t h e  i n j ec t i on  of o r d i n a r y  l a b o r a t o r y  
sal ine.  

Male r a t s  of t h e  S p r a g u e - D a w l e y  s t r a i n  ( H o l t z m a n )  
weigh ing  180-250 g were used.  All  r a t s  were  g iven  an  
in i t i a l  pe r i tonea l  l avage  w i t h  30 ml  of sal ine.  Steri le,  
n o n p y r o g e n i c  0 .9% NaCU was  u sed  for G r o u p s  I a n d  I I I .  
G r o u p  I I  rece ived  0-9% NaC1 m a d e  w i t h  w a t e r  w h i c h  h a d  
been  dis t i l led  a s ingle t ime  in t h e  l a b o r a t o r y .  T h e  r a t s  
were cha l l enged  i m m e d i a t e l y  b y  a n  i n t r a p e r i t o n e a l  in-  
j ec t ion  of one  of t h e  fol lowing so lu t i ons :  (a) 10 ml  of 
0 .9% steri le ,  n o n p y r o g e n i c  sal ine (Group  I), (b) 10 ml  of 
0 .9% NaC1 p r e p a r e d  w i t h  o rd ina ry  s ingle-dis t i l led  w a t e r  
(Group  II) ,  or  (c) 10 ml  of sterile,  n o n p y ro g en i c  sa l ine  to  
wh ich  was a d d e d  0-1 vg of a bac te r i a l  po lysaccha r ide  pre -  
p a r a t i o n  de r ived  f rom P s e u d o m o n a s  s (Group I I I ) .  T h e  
an i ma l s  were sacr i f iced 5 h l a t e r  a n d  a second p e r i t o n e a l  
l avage  was pe r fo rmed .  T h e  n u m b e r s  a n d  t3/pes of cells 
r e m o v e d  b y  each  w as h i n g  were d e t e rmi n ed ,  a n d  t h e  t o t a l  
in f lux  of new cells was ca lcu la ted .  Th i s  is especial ly  easy  
to  do for  the  n e u t r o p h i l s  s ince t h e  p e r i t o n e a l  f luid of r a t s  
con t a in s  few or no  n e u t r o p h i l s  in t h e  u n s t i m u l a t e d  s t a t e  9. 

T h e  Tab le  s u m m a r i z e s  t h e  resul ts .  I t  is e v i d e n t  t h a t  
steri le,  n o n p y r o g e n i c  sa l ine  is n o t  effect ive  in evok ing  a 
n e u t r o p h i l i a  of t h e  p e r i t o n e a l  fluid. This  is in  s h a r p  con-  
t r a s t  to  e i t he r  o r d i n a r y  sal ine or  a so lu t ion  of n o n p y r o -  
genie sa l ine  to  w h i c h  0. i izg of a bac t e r i a l  e x t r a c t  h a s  been  
added .  These  so lu t ions  cause  mil l ions  of n e u t r o p h i l s  t o  
p o u r  i n to  t h e  p e r i t o n e a l  fluid.  A n o t h e r  i n t e r e s t i n g  fac t  is 
t h a t  a s ign i f i can t  in f lux  of m o n o n u c l e a r  ceils also occurs.  
Such  ceils are  p r i m a r i l y  m a c r o p h a g e s ,  b u t  some ceils re-  
s e m b l i n g  l y m p h o c y t e s  a re  p resen t .  W e  h a v e  chosen  to  
g roup  m a c r o p h a g e s  a n d  l y m p h o c y t e s  toge the r ,  because  
n u m e r o u s  t r a n s i t i o n a l  fo rms  are  seen,  m a k i n g  i t  d i f f icu l t  
to  d i s t i n g u i s h  c lear ly  b e t w e e n  these  ceils. 

T h e  o b s e r v a t i o n  t h a t  a n o n p y r o g e n i c  sa l t  so lu t ion  fails 
to  evoke  a n e u t r o p h i l  r esponse  r enders  u n t e n a b l e  t h e  
idea  t h a t  a l m o s t  a n y  s u b s t a n c e  i n t r o d u c e d  i n t r a p e r i t o -  
nea l ly  will cause  t h e  a p p e a r a n c e  of large n u m b e r s  of 
neu t roph i l s .  Indeed ,  glucose w h i c h  o f t en  is desc r ibed  as 
a power fu l  c h e m o t a c t i c  a g e n t  for  neu t roph i l s ,  is also im- 
p o t e n t  in  mobi l i z ing  these  cells in  t h e  p e r i t o n e a l  fluid.  
T h e  r e l e v a n t  d a t a  p e r t a i n i n g  to t h i s  f ind ing  will be  p u b -  
l i shed elsewhere.  I t  m a y  suffice here  to  p o i n t  o u t  t h a t  
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Net Influx of Leukocytes into the Peritoneal Fluid Measured 
after 5 h 

I 
Treatment [ No. of Rats Neutrophils, Millions Mononuclear Cells, Group 

J Millions 

I 

II  

I I I  

10 ml nonpyrogenic saline 

10 ml 0.9% NaC1 in laboratory distilled 
water  

10 ml nonpyrogenic sa l ine+ 0.1 {zg bac- 
terial extract  

15 

15 

6 

0.10 4- 0-05* 

38.3 4- 2.8*** 

48-5 :t: 7.3*** 

3-0 :k 0-5 

14.5 4- 1.7"** 

8.5 :t= 2.3** 

* Means ± Standard error of the mean. ** P < 0'05 | 
*** P > 0.01 ] compared with Group I. 
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some of the  c u r r e n t l y  held  concep t s  r ega rd ing  l eukocy te  
mobi l i za t ion  need  re -eva lua t ion .  G . J .  FRUHMAN 

Department o/ A natomy, Albert Einstein College o/ Me- 
dicine, Yeshiva University, New York, Apri l  11, 1959. 

Zusammen/assung 

Es g ib t  zah l re iche  Be r i ch t e  darf iber ,  dass  i n t r a p e r i t o -  
neale I n j e k t i o n  yon  phys io log i scher  Kochsa lz l6sung  bei  
S~uget ie ren  eine lokale Mobi l i s i e rung  n e u t r o p h i l e r  Leu-  
k o c y t e n  v e r u r s a c h t .  Diese R e a k t i o n  b l e i b t  bei  Verwen-  
dung  n i c h t - p y r o g e n e r  NaC1-LOsung aus,  t r i t t  j edoch  bei  
Zusa tz  yon  B a k t e r i e n e x t r a k t  zu d ieser  LOsung wieder  auf.  
Zel lzAhlungen e rgeben  ebenfa l l s  e ine e r h 6 h t e  Zah i  yon  
mononukle~i ren  L e u k o c y t e n  ( M a k r o p h a g e n  u n d  L y m p h o -  
cy ten)  in  de r  Per i toneal f l t i ss igkei t .  Ge r ings t e  Verunre i -  
n igungen  de r  v e r w e n d e t e n  Kochsa l z l6 sungen  d i i r f t en  in 
zah l re i chen  f r f iheren U n t e r s u c h u n g e n  zu fa lschen Schluss-  
fo lgerungen  geff ihr t  h a b e n ,  wesha lb  eine Re ihe  a l lgemein  
a n e r k a n n t e r  H y p o t h e s e n  fiber die L e u k o c y t e n m o b i l i -  
s ie rung  neu  zu b e a r b e i t e n  w~tren. 

Gastrulation in the Housefly, Mttsca vicina, 
Macquart 

A m o n g  the  muscids ,  t he  g a s t r u l a r  m o v e m e n t s  beg in  
a f t e r  t he  cy top l a smic  layer  ( ' innere  b l a s t e m m a ' )  ha s  be-  
come i n c o r p o r a t e d  in t he  b l a s t o d e r m  a n d  t he  d e l i m i t a t i o n  
of t he  b l a s t o d e r m  cells ha s  been  comple ted .  I n  o t h e r  
insects  also (where  the  ' i nne re  b l a s t e m m a '  does  no t  
develop) ,  g a s t r u l a t i o n  t akes  place a f t e r  d e l i m i t a t i o n  of 
the  b l a s t o d e r m  cells. In  t he  case of t he  housef ly  s tud ied  
here,  however ,  t h e  g a s t r u l a r  i n v a g i n a t i o n  beg ins  e v e n  
before  t he  cell fu r rows  h a v e  ful ly  deve loped  a n d  t h e  
b l a s t o d e r m  is st i l l  s y n c y t i a l  (Fig. 1). Th i s  f ea tu re  in  
M. vicina would  ind ica t e  t h a t  t he  m o r p h o g e n e t i c  forces 
responsible  for g a s t r u l a t i o n  are n o t  localised in t he  indi-  
v idua l  cells b u t  are sp read  over  t he  whole  m i d - v e n t r a l  
s t r ip  of the  b l a s tode rm.  I t  m a y  indeed  be  t h a t  t he  forces 
invo lved  o r ig ina te  in  t he  co r t ex  of t he  egg, as s h o w n  in 
a m p h i b i a n  eggs (HOLTFRETER~). 

A n o t h e r  n o t e w o r t h y  fea tu re  is t h a t  the  ' i nne re  b l a s t e m -  
m a '  (whose i n c o r p o r a t i o n  in t h e  b l a s t o d e r m  is respons ib le  
for the  g rea t  t h i c k n e s s  of t h e  b l a s t o d e r m  seen in F igu re  I) 
is r ich  in r ibonucle ic  acid a n d  glycogen,  as d e m o n s t r a t e d  
b y  h i s tochemica l  t e c h n i q u e s  used  a long  w i t h  t h e  a p p r o -  
p r i a t e  controls .  The  ' i nne r e  b l a s t e m m a '  also ha s  basoph i l  
g ranules  (p robab ly  de r ived  f rom yolk  globules)  wh ich  
become localised in the  i nne r  p o r t i o n  of t he  b l a s t o d e r m  
a f t e r  the  i nco rpo ra t i on  of t he  fo rmer  in t he  b l a s tode rm.  
The  ou te r  po r t i on  of the  b l a s tode rm,  however ,  is com- 
posed of the  or ig inal  egg cor tex .  Th i s  o r i e n t a t i o n  is re- 
t a ined  in the  e c t o d e r m a l  cells bu t ,  in t he  m e s o d e r m  cells, 
t h e  granule  bea r ing  areas  beg in  to  face o u t w a r d s  due  to 
gas t ru l a t i on  (Figure 2). 

Deta i l s  of t he  morpholog ica l  a n d  h i s t o c h e m i c a l  s t u d y  
of t he  ea r ly  e m b r y o l o g y  of t h e  house f ly  would  be  p u b -  
l ished elsewhere.  
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Fig. l.--Transverse section of the egg showing the beginning of the 
gastrular invagination even though cell furrows have not fully 

developed. 
Fig. 2.--Transverse section of the egg showing the cells of the eeto- 
dcrnl and the mcsoderm tube. In the former, the granules are seen 
in the inner ends of the cell; in the latter, they are in the outer 

portions. 

Rdsumd 

Lqdnne re  b l a s t e m m a ~  de l 'ceuf de l a m o u c h e  d o m e s t i q u e  
es t  f i che  en  acide  r ibonuc l6 ique  e t  en  glycog~ne. Ce s t r a -  
t u m  s ' i nco rpore  d a n s  le b t a s t o d e r m e  e t  le m o u v e m e n t  
gas t ru l a i r e  c o m m e n c e  peu  apr&s, a v a n t  m~me que  la  d6- 
l i m i t a t i o n  des  cellules soi t  comple te .  L a  s ign i f i ca t ion  de 
ce ca rac t~re  es t  soulign6e. 

Etude immuno-61ectrophor6tique 
de l'uromucoide 

On sa l t  que  l ' u r ine  n o r m a l e  r e n f e r m e  u n e  mucopro -  
t6ine,  dire  substance de TAMM e t  HORSFALL 1 0 U  uromu- 
co{'de (BoYCE2), qu i  es t  r6pu t6e  6tre  p a r t i c u l i 6 r e m e n t  in-  
so luble  d a n s  des  so lu t ions  sal ines,  m 6 m e  ¢aibles. 

II nous  a pa ru  i n t 6 r e s s a n t  de  v6rifier ,  au  m o y e n  d ' u n  
a n t i s 6 r u m  sp6cifique,  si une  p r6c ip i t a t i on  sal ine p a r  le 
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