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metabo l i c  p a r a m e t e r s  to  s y m p a t h o m i m e t i c s  is d imin-  
ishedg-14. I n  accordance  w i t h  these  results ,  t h e  old mice 
were u n a b l e  to  mobi l ize  as m u c h  l iver  g lycogen as needed  
to m e e t  t h e  glucose d e m a n d  and  m a i n t a i n  t h e i r  b lood 
glucose level  w i th in  a n o r m a l  range.  I t  a p p e a r s  t h a t  n o t  
e n o u g h  s u b s t r a t e  can  be  m a d e  ava i l ab le  to  enab le  t h e  ani -  
ma l s  to  increase  t h e i r  t o t a l  me tabo l i sm.  This,  however ,  
m e a n s  t h a t  if more  ene rgy  is spen t  for t he  sti l l  consider-  
able  increase  of m o t o r  ac t i v i t y  p roduced  b y  m e t h a m p h e t -  
a m i n e  in old mice ~, ene rgy  e x p e n d i t u r e  ha s  to  be  cu t  
d o w n  elsewhere.  I t  seems t h a t  in th i s  special  case t h e r m o -  
genesis is r educed  a n d  no longer  com pens a t e s  for  h e a t  
loss. This  v iew is s u p p o r t e d  b y  t he  obs e r va t i on  t h a t  t he  
an ima l s  c a n n o t  m a i n t a i n  the i r  b o d y  t e m p e r a t u r e  w h e n  
t h e y  are k e p t  a t  an  a m b i e n t  t e m p e r a t u r e  (e.g.25~ 
which  is be low t h e i r  po in t  of t h e r m o n e u t r a l i t y ,  b u t  t h a t  
no  decl ine of b o d y  t e m p e r a t u r e  occurs  if t he  same  
e x p e r i m e n t  is car r ied  ou t  a t  a room t e m p e r a t u r e  of 
34 ~ a t  w h i c h  h e a t  loss becomes  v e r y  small .  

The  f ind ing  t h a t  in old mice p l a s m a  non-es ter i f ied  f a t t y  
acids rise even  h igher  t h a n  in juven i le  mice, seems to  be  
diff icul t  to  reconcile w i t h  our  hypo thes i s  a n d  w i t h  
r epo r t s  t h a t  t h e  l ipolyt ic  response  to  s y m p a t h o m i m e t i c s  
decreases  w i t h  age 9, ~ 1~. One e x p l a n a t i o n  for th i s  phe-  
nomenon ,  w h i c h  has  a para l le l  in  cold-s t ressed mice ~, 
m a y  be t h a t  p l a s m a  levels are on ly  t he  r e s u l t a n t  f rom 
t h e  ra tes  of l ipolysis a n d  u p t a k e  of f a t t y  acids b y  t he  
va r ious  o rgans  a n d  t h a t  t he  ox ida t i on  of f a t t y  acids in 
t he  ci tr ic acid cycle is d e p e n d e n t  on  the  s i m u l t a n e o u s  
d e g r a d a t i o n  of an  a d e q u a t e  a m o u n t  of c a r bohyd ra t e s ,  
wh ich  are r equ i red  to p rov ide  t he  oxa loace t a t e  necessa ry  
for t he  e n t r y  in to  t he  ci t r ic  acid cycle of t he  two ca rbon  

f r a g m e n t s  of f a t t y  acids 15. Therefore,  u t i l i za t ion  of 
f a t t y  acids is necessar i ly  also impeded  w h e n  c a r b o h y d r a t e s  
are lacking.  

Summary. In  c o n t r a s t  to  juven i l e  mice, old mice  
t r e a t e d  w i th  m e t h a m p h e t a m i n e  are unab le  to  a d e q u a t e l y  
mobi l ize  t h e i r  c a r b o h y d r a t e  reserves.  T h e y  c a n n o t  
increase  t h e i r  overa l l  m e t a b o l i s m  a n d  become  hypo-  
the rmic ,  whi le  juven i l e  mice r eac t  w i t h  increased  calori-  
genesis and  h y p e r t h e r m i a .  
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Chemotaxis  of Rabbit Macrophages in vitro: Inhibition by Drugs  

The  effect  of several  drugs  on t he  c h e m o t a c t i c  m i g r a t i o n  
of r a b b i t  g ranu locy te s  in v i t ro  has  been  r epo r t ed  in a 
p rev ious  p a p e r  1. The  p re sen t  work deals w i t h  t he  effect  
of 15 agen ts  on  the  c h e m o t a x i s  of r a b b i t  mac rophages .  

Materials and methods. C o m p o u n d s  were o b t a i n e d  f rom 
t h e  fol lowing sources:  hyd roeo r t i sone  succ ina te  as 
Solu-Cortef  f rom U p j o h n ;  d e x a m e t h a s o n e  and  pheny l -  
b u t a z o n e  f rom Ciba-Geigy;  i n d o m e t h a c i n ,  sod ium sal icy-  
l a te  and  iodoacet ic  acid f rom Merck;  n a p r o x e n  f rom Syn-  
t ex ;  v inc r i s t i ne  f rom Lil ly;  p h y t o h a e m a g g l u t i n i n  P f rom 
Difco;  c o n c a n a v a l i n  A f rom Calb iochem;  cy tocha l a s in  B 
(phomin)  f rom Sandoz ;  ch lo roqu ine  as Resoch in  f rom 
B a y e r ;  d i p o t a s s i u m  e t h y l e n e d i a m i n e t e t r a c e t a t e  (EDTA)  
f rom Fluka .  T h e  cy t o t ox i c i t y  of these  c o m p o u n d s  for 
r a b b i t  pe r i tonea l  m a c r o p h a g e s  as j udged  microscopica l ly  
b y  morpholog ica l  i n t e g r i t y  of t h e  cell is inc luded  in t h e  
Tab le ;  i t  m a y  also be  seen t h a t  all c o n c e n t r a t i o n s  t e s t ed  
(except  one) were below toxic  l imits.  

The  BOYDEN c h a m b e r  t e c h n i q u e  for t h e  in  v i t ro  
a s ses smen t  of c h e m o t a x i s  of m o n o n u c l e a r  cells was  
used  2,a Macrophages  were der ived  f rom t h e  pe r i t onea l  
exuda t e s  of r a b b i t s  in j ec ted  4 days  earl ier  w i t h  50 ml  of 
Nujo l  (P lough  Inc. ,  Memphi s /Tenn . ,  USA).  T he  ave rage  
compos i t ion  of these  exuda t e s  cons is ted  of a p p r o x i m a t e l y  
9 0 %  m a c r o p h a g e s  and  1 0 %  neu t roph i l s  and  inc luded  
a few smal l  l ymphocy tes .  The  cells were suspended  in 
modif ied  Gey ' s  so lu t ion  (10 m g  glucose/ml  a n d  2 %  
h u m a n  se rum a l b u m i n  (HSA;  Cen t ra l  L a b o r a t o r y ,  
Swiss Red  Cross, Berne))  and  s t a n d a r d i z e d  to  4 •  
cells per  chamber .  T h e y  were mixed  w i t h  t he  d rug  u n d e r  
s t u d y  i m m e d i a t e l y  before  be ing  t r an s f e r r ed  in to  t he  
u p p e r  c o m p a r t m e n t  of t he  BOYDEN chamber .  As t he  

i n c u b a t i o n  in the  c h a m b e r  las ted  5 h as c o m p a r e d  w i t h  
t he  2.5 h p rev ious ly  used for neu t rophi l s ,  p r e i n c u b a t i o n  
of mac rophages  w i t h  t he  s u b s t a n c e  was omi t t ed .  The  
lower c o m p a r t m e n t  c o n t a i n e d  a so lu t ion  of 1 %  casein 
(according to H a m m a r s t e n ,  o b t a i n e d  f rom Merck  AG, 
D a r m s t a d t ,  GI~R) in i sotonic  sal ine which  is a n  exce l len t  
c y t o t a x i n  for m a c r o p h a g e s  conce rn ing  p o t e n c y  a n d  
reproducib i l i ty .  E a c h  d rug  was t e s t ed  in t r ip l i ca te  
c h a m b e r s  and  in a t  l eas t  3 e x p e r i m e n t s  where  e x u d a t e s  
f rom d i f fe ren t  r a b b i t s  were used. Pos i t ive  a n d  nega t i ve  
cont ro l s  were inc luded  in all tests .  N o r m a l  pos i t ive  
c h e m o t a x i s  t owards  casein was d e t e r m i n e d  w i t h  cells to  
which  Gey ' s  so lu t ion  in s t ead  of d rug  was added.  Fo r  t he  
nega t ive  controls ,  casein was replaced b y  Gey ' s  so lu t ion  
c o n t a i n i n g  2 %  HSA.  T h e  l a t t e r  con t ro l s  were t r u l y  
nega t ive ,  as no or  occas ional ly  on ly  one or two  cells 
crossed t he  en t i re  t h i cknes s  of t he  filter. The  fol lowing 
p o i n t  should  be s t ressed :  on ly  mac rophages  h a v i n g  
r eached  t he  lower surface  of t he  m e m b r a n e  f i l ter  were 
counted .  The  same b a t c h  of mic ropore  f i l ters  (Sar to r ius  
M e m b r a n f i l t e r  G m b H ,  G6t t ingen ,  GFR)  w i t h  a pore  size 
of 12 a m  was used  t h r o u g h o u t  these  expe r imen t s .  
Macrophages  requi re  a large pore  size to  m ig ra t e  t h r o u g h  
a m e m b r a n e  f i l ter  a b o u t  140 ~zm t h i c k  a. The  p o l y c a r b o n a t e  
f i l ters  w i t h  a pore  size of 5 [zm (Nucleopore)  used b y  

1 j .  F. BOREL, Experientia 29, 676 (1973). 
2 S. BOYDEN, J. exp. Med. 115, 453 (1962). 
a j .  F. BOREL, Int. Arch. Allergy 39, 247 (1970). 
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EXPERIENTIA 31/12 

Substances tested Minimal toxic level for Concentration used for 
macrophages chemotaxis test 
([zg/ml) Qxg/ml) 

Chemotaxis test in vitro 

No. of migrated cells; treated cells 
as % of controls (Mean 4- SE) 

No. of tests 
(n) 

Antiinflammatory drugs 
Hydroeortisonesuccinate >1,000 1,000-- 100 91.7 =t= 7.3 (_)b  7 
Dexamethasone 100 1 68.4 4- 14.9 (?) 5 
Indomethaein 10 1 89.5 4 -  9.2 (--) 6 
Phenylbutazone 1,000 100 --  1 58.3 4-4- 4.6 (+)  12 
Naproxen 1,000 100 95.4 4- 10.7 (--) 5 
Sodium salicylate >1,000 1,000 38.0 4-4- 8.2 (+)  9 

Inhibitors of cell division 
Colchicine >1,000 100 - -  1 21.2 4- 3.0 (+)  9 
Vincristine 1,000 100 --  1 20.4 4-4- 7.1 (+)  5 

Mitogenic agents 
Phytohaemagglutinin P 100 50 --  25 30.3 ~= 7.1 (+)  6 
ConcanavalinA 100 30 - -  3 10.4 4- 3.7 (+)  9 

Miscellaneous agents 
Iodoacetic acid 30 10 42.5 4- 9.2 (+)  4 
Cytochalasin B >10  10 - -  1 3.3 -t- 2.4 (+)  10 
ChIoroquine 10 10 51.1 4- 7.1 (?) 7 
Dipotassium EDTA >1,000 1,000 35.9 -4- 7.6 (+)  7 
DMSO + Tween 80 ([zl/ml) 1 + 0.2 25.3 4- 7.3 (+)  3 

�9 Gey's solution was used as diluent. Substances insoluble in water were dissolved as follows: 1 mg dexamethasone or indomethacin in 0.1 ml 
DMSO (dimethylsulfoxide) plus 0.02 ml Tween 80; 1 mg phenylbutazone or naproxen in 0.1 ml 5% sodium bicarbonate; 1 mg eytochalasin 
B in 1.0 ml DMSO. Final pH was always adjusted to 7.2. b (_) ,  no inhibition; (+) ,  inhibition; and (?), doubtful inhibition. Each test in- 
cluded 1 to 3 concentrations of each substance, each dilution always being assayed in triplicate. The average number  of control cells (4- SD) 
having migrated through the entire thickness of the filter in the 25 tests included in the Table was 91.2 4- 52.7 cells per high power field. 
The numbers of migrated cells incubated with substance are expressed as percentage of the controls. The mean percentage from n experiments 
using the drug concentration indicated is shown for each compound with the s tandard error of the mean. Tests performed with other con- 
centrations are not presented here. 

o t h e r s  4 p o s s e s s  a t h i c k n e s s  of  o n l y  10 ~ m  5. T h e  d o u b l e  
f i l t e r  t e c h n i q u e  6 w a s  o m i t t e d ,  b e c a u s e  m o n o n u e l e a r  ce l ls  
do  n o t  t e n d  t o  fa l l  off  a s  e a s i l y  as  p o l y m o r p h o n u c l e a r  
ones.  

Results.  T h e  r e s u l t s  a r e  s u m m a r i z e d  in  t h e  T a b l e .  T h e  
a n t i i n f l a m m a t o r y  d r u g s  p h e n y l b u t a z o n e  a n d  s o d i u m  
s a l i c y l a t e  c l e a r l y  i n h i b i t e d  c h e m o t a x i s  of  m a c r o p h a g e s  
in  v i t r o .  H o w e v e r ,  h y d r o c o r t i s o n e  s u c c i n a t e ,  i n d o m e t h -  
a c i n  a n d  n a p r o x e n  d i d  n o t  a p p r e c i a b l y  a f f e c t  cel l  m i g r a t i o n .  
T h e  i n t e r f e r e n c e  of  1 [xg/ml o f  d e x a m e t h a s o n e  w i t h  
c h e m o t a x i s  of  m o n o n u c l e a r  p h a g o c y t e s  s e e m e d  o n l y  
m a r g i n a l ,  b u t  a t  10 [xg/ml i n h i b i t i o n  i d e n t i c a l  t o  t h a t  
p r o d u c e d  b y  t h e  s o l v e n t  d i m e t h y l s u l f o x i d e  ( D M S O )  p l u s  
T w e e n  80 a l o n e  w a s  f o u n d  as  i n d i c a t e d  in  t h e  T a b l e .  
W h e n  t h e  s o l v e n t  w a s  d i l u t e d  10 t i m e s  o r  w h e n  i v1 /ml  
D M S O  a l o n e  w a s  t e s t e d ,  no  i n h i b i t o r y  e f f e c t  c o u l d  b e  
o b s e r v e d ,  t h u s  i n d i c a t i n g  T w e e n  80 t o  be  r e s p o n s i b l e  for  
t h e  i m p a i r e d  m a c r o p h a g e  m i g r a t i o n .  T h e  i n h i b i t o r s  o f  
cel l  d i v i s i o n  c o l c h i c i n e  a n d  v i n c r i s t i n e ,  a s  wel l  a s  t h e  2 
m i t o g e n s  p h y t o h a e m a g g l u t i n i n  P a n d  c o n c a n a v a l i n  A ,  
a l l  e x e r t e d  a p r o n o u n c e d  i n h i b i t o r y  e f f ec t  o n  t h e  c h e m o -  
t a c t i c  m i g r a t i o n  of  m o n o n u c l e a r  cells.  A m o n g  t h e  m i s c e l -  
l a n e o u s  g r o u p  i o d o a c e t i c  a c i d  m a r k e d l y ,  a n d  c y t o c h a l a s i n  
13 c o m p l e t e l y ,  p r e v e n t e d  m a c r o p h a g e  m i g r a t i o n .  A c o n -  
c e n t r a t i o n  of  10 [xg/ml o f  c h l o r o q u i n e  w a s  t o x i c  for  
m a c r o p h a g e s ,  a l t h o u g h  50 % of  t h e  cel ls  s t i l l  s u c c e e d e d  
in  c r o s s i n g  t h e  f i l te r .  T h o s e  r e m a i n i n g  o n  t o p  of  t h e  
f i l t e r  w e r e  d a m a g e d  t o  v a r y i n g  e x t e n t s .  D i p o t a s s i u m  
E D T A  a t  1 m g / m l  w a s  v e r y  e f f e c t i v e  in  p r e v e n t i n g  
ce l l u l a r  m i g r a t i o n  b u t ,  a t  t h e  l ower  c o n c e n t r a t i o n  o f  
100 ~xg/ml, t h i s  a c t i v i t y  w a s  l o s t  ( 7 8 . 5 %  • 12.7;  4 t e s t ) .  

C o n c e n t r a t i o n s  o t h e r  t h a n  t h o s e  i n d i c a t e d  in  t h e  T a b l e  
h a v e  a l so  b e e n  u s e d .  T e n f o l d  h i g h e r  c o n c e n t r a t i o n s  
u s u a l l y  e x e r t e d  t o x i c  e f f e c t s  o n  cells .  L o w e r  c o n c e n t r a -  

t i o n s  e l i c i t ed  e i t h e r  a m a r k e d  los s  of  a c t i v i t y  or  w e r e  
i n e f f e c t i v e .  C y t o c h a l a s i n  I3 a t  0.3 [xg/ml s t i l l  a f f e c t e d  
m a c r o p h a g e s  b y  56.7 % + 12.0 (3 t e s t s ) .  S o m e t i m e s  t h e  
a c t i v i t y  of  a d r u g  r e m a i n e d  c o n s t a n t  o v e r  a w i d e  r a n g e  
o f  c o n c e n t r a t i o n s ,  a s  for  p h e n y l b u t a z o n e  a n d  c o l c h i c i n e  
w h e r e  t h e  i n h i b i t o r y  e f f ec t  w a s  u n a l t e r e d  a t  100, 10 a n d  
1 ~xg/ml. S i m i l a r l y ,  c o n c a n a v a l i n  A i n h i b i t e d  c h e m o t a x i s  
a t  a n  a l m o s t  c o n s t a n t  r a t e  o v e r  t h e  r a n g e  o f  30, 10 a n d  
3 9.g/ml.  

Discussion.  T h e  d a t a  c o n s i d e r e d  in  t h i s  s t u d y  w e r e  
o b t a i n e d  in  25 t e s t s .  T h e  v a r i a t i o n  in  t h e  a b s o l u t e  
n u m b e r s  o f  m i g r a t e d  cel ls  in  t h e  p o s i t i v e  c o n t r o l s  w a s  
v e r y  l a r g e :  91.2 • 52.7 (SD).  T h i s  m e a n s  t h a t  t h e  m i g r a -  
t o r y  c a p a c i t y  o f  t h e  r a b b i t  m a c r o p h a g e s  d i f f e r e d  w i d e l y  
f r o m  o n e  e x u d a t e  t o  a n o t h e r .  T h i s  is in  c o n t r a s t  w i t h  
h i g h l y  r e p r o d u c i b l e  r e s u l t s  o b t a i n e d  w i t h  m o u s e  p e r i t o -  
n e a l  c e l l sL  O n  t h e  o t h e r  h a n d ,  t h e  i n h i b i t o r y  or  n o n -  
i n h i b i t o r y  e f f ec t  of  a d r u g  w a s  m o r e  r e p r o d u c i b l e  b e c a u s e  
t h i s  e f f ec t  o c c u r e d  i n d e p e n d e n t l y  of  t h e  n u m b e r  of  
m i g r a t e d  c o n t r o l  cel ls  a n d  w a s  e x p r e s s e d  a s  a p e r c e n t a g e  
of  t h e  p o s i t i v e  c o n t r o l s .  

4 R. SNYDERMAN, L. C. ALTMAN, M. S. HAUSMAN and S. E. MERGEN- 
HAGE~r J. Immu~ol. 108, 857 (1972). 

5 H. U. KELLER, M. W. HEss and H. COTTIER, in Chfmot~pJis: J[ts 
Biology and Biochemistry (Ed. E. SORKIN; Karger, Basel 1974), 
vol. 19, p. 112. 

6 H. U. KELLER, J. F. BOREL, P. C. WILKINSON, M. W. HESS and 
H. COTTIER, J. immun.  Methods 1, 165 (1972). 
D. A. BOETCHER and M. S. MELTZER, J. natn. Cancer InsL 54, 
795 (1975). 
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I n  t he  p r e sen t  i nves t i ga t i ons  we h a v e  m e a s u r e d  
i n h i b i t i o n  of c h e m o t a c t i c  migra t ion .  ]3ecause of t h e  
diff icul t ies  in t h e  a s ses smen t  of r a n d o m - m i g r a t i o n  s , no  
a t t e m p t s  were m a d e  to  d i s t i ngu i sh  be t w een  i nh ib i t ed  cell 
m o t i l i t y  and  t he  ab i l i t y  of t h e  m a c r o p h a g e s  to  sense a 
chemica l  g rad ien t .  T he  i n h i b i t o r y  drugs  were t h e m s e l v e s  
n o t  chemotac t i c .  The  des ign oI t he  e x p e r i m e n t  on ly  allows 
eva lua t ion  of t h e  d i rec t  effect  of a d rug  on t h e  macro-  
p h a g e ;  a possible  in te r fe rence  of a d rug  w i t h  casein 
appea r s  h igh ly  unl ikely .  The  resu l t s  are the re fore  d i r ec t ly  
c o m p a r a b l e  w i t h  those  o b t a i n e d  p rev ious ly  w i t h  poly-  
m o r p h o n u c l e a r  l eukocy tes  f rom r a b b i t  exuda t e s  1. Majo r  
differences in t he  effect  of some subs t ances  on  these  two  
types  of l eukocytes  were observed .  P h e n y l b u t a z o n e  and  
Tween  80 m a r k e d l y  i n h i b i t e d  c h e m o t a c t i c  m i g r a t i o n  of 
m o n o n u c l e a r  b u t  n o t  t h a t  of p o l y m o r p h o n u c l e a r  ceils. 
Sod ium sal icyla te  and  colchicine exer ted  a more  pro-  
nounced  effect  on  m a c r o p h a g e s  t h a n  on  po lymorphs .  The  
o the r  agen ts  t e s t ed  affected t he  a c t i v i t y  of b o t h  cell 
t ypes  s imilar ly.  

Hydroco r t i sone  succ ina te  comple t e ly  fai led to  af fec t  
in v i t ro  chemotax i s  of m o n o n u c l e a r  cells. This  f ind ing  
c o n t r a s t s  w i t h  t he  resul t s  of RINEHART et  al. ~ who  
r epo r t ed  t h a t  hyd r oco r t i s one  (16 to 500 ~zg/ml) g rea t ly  
af fec ted  t he  in v i t ro  c h e m o t a c t i c  response  of h u m a n  
m o n o c y t e s  b u t  no t  t h a t  of po lymorphs .  T he  work  of 
t{ABINOVITCtt and  I)ESTEFANO 10 using  a d i f fe rent  t e s t  sys- 
t em  to assess m a c r o p h a g e  m i g r a t i o n  (macrophage  spread-  
ing in v i t ro  induced  b y  subt i l is in)  cor robora tes  our  resu l t s  
conce rn ing  i m p a i r m e n t  of m a c r o p h a g e  m i g r a t i o n  b y  
p h e n y l b u t a z o n e ,  colchicine and  cy tocha l a s in  ]3. F u r t h e r -  
more,  t h e y  found  t h a t  i n d o m e t h a c i n  a t  50 ~zmol i nh ib i t s  
m a c r o p h a g e  s p r e a d i n g  b y  50%.  This  c o n c e n t r a t i o n  is 
a b o u t  18 ~xg/ml, wh ich  in our  assay  produced  vis ible  
toxic  a l t e ra t ions  of cells w i th in  5 h of incuba t ion .  The  
p r e sen t  resul t s  w i t h  c o n c a n a v a l i n  A conf i rm those  of 
KUMAGAI and  ARA111 who showed inh ib i t i on  of gu inea-p ig  
m a c r o p h a g e  m i g r a t i o n  f rom cap i l l a ry  tubes .  

The  m e c h a n i s m  of ac t ion  of p h e n y l b u t a z o n e  and  sod ium 
sal icyla te  in i n h i b i t i n g  t he  m i g r a t i o n  of m ac r ophages  b u t  
no t  t h a t  of p o l y m o r p h s  is no t  u n d e r s t o o d  and  r e m a i n s  
di f f icul t  to  exp la in  in view of t he  ineffect iveness  of the  
o the r  a n t i i n f l a m m a t o r y  agen t s  tes ted .  Colchicine and  
v incr i s t ine  are k n o w n  to d i s r up t  mic ro tubu le s  and  cyto-  
cha las in  B affects  con t rac t i l e  mic ro f i l amen t s  t h e r e b y  
modi fy ing  severa l  cel lular  func t ions  12. S tudies  of BAND- 
MANN et  al. la sugges t  t h a t  cen t r io le -assoc ia ted  m i c r o -  
t ubu le s  are essent ia l  s t ruc tu re s  in d i rec t ion- f ind ing  or 
in t he  d i rec t iona l  m o v e m e n t  i nvo lved  in the  c h e m o t a x i s  
of p o l y m o r p h o n u c l e a r  l eukocytes  b u t  n o t  ac tua l ly  in t he  
m e c h a n i s m  of locomot ion  itself. The  two p l a n t  mi togens  
p h y t o h a e m a g g l u t i n i n  P and  c o n c a n a v a l i n  A m a y  in t e r ac t  
w i t h  cell surface receptors  and  m e m b r a n e  f lex ib i l i ty  as 
r epo r t ed  for l y m p h o i d  cells t4. However ,  t h e y  do n o t  
cause  cell aggrega t ion  in the  concen t r a t i ons  used. In t e r -  
ference w i th  glycolysis  and  che la t ion  of b i v a l e n t  an ions  
also impa i r  cel lular  m o v e m e n t  as shown b y  iodoacet ic  
acid a n d  d ipo t a s s ium EDTA.  Tween  80 poss ib ly  modif ies  
t he  cell m e m b r a n e  s t r u c t u r e  of m ac r ophages  r a t h e r  t h a n  
t h a t  of p o l y m o r p h s ;  t he  i nh ib i t i on  obse rved  m a y  well 
r ep re sen t  a dele ter ious  effect  on  cel lular  funct ions ,  t h o u g h  
cell d a m a g e  was no t  microscopica l ly  appa ren t .  

As m a c r o p h a g e s  are a b u n d a n t l y  p r e s en t  in m a n y  
chronic  i n f l a m m a t o r y  diseases, t he  ab i l i ty  to  inf luence 
t h e i r  c h e m o t a c t i c  a c c u m u l a t i o n  m a y  e v e n t u a l l y  induce  
benef ic ia l  t h e r a p e u t i c  effects. These  m o n o n u c l e a r  phago-  
cytes  are a t t r a c t e d  b y  severa l  fac tors  such  as se rum and  
c o m p l e m e n t  de r ived  c o m p o n e n t s  and  a c h e m o t a c t i c  
l y m p h o k i n e  der ived  f rom ce l l -media ted  i m m u n e  reac- 
t ions  1~. Once m a c r o p h a g e s  are i nvo lved  in the  i n f l a m m a -  

t o r y  process,  t h e y  e x h i b i t  m a n y  fea tu res  cha rac t e r i s t i c  
of a c t i v a t e d  cells inc lud ing  t he  g e n e r a t i o n  of new in- 
f l a m m a t o r y  m e d i a t o r s  a n d  t h e  a b u n d a n t  release of 
lysosomal  enzymes  in to  t h e  ex t race l lu la r  compar tmen t1% 
As a single dose of hyd roco r t i sone  ace t a t e  to  infec ted  
mice ha s  been  shown  to  g r ea t l y  de l ay  m a c r o p h a g e  
a c c u m u l a t i o n  a t  in fec t ive  loci 1~ a n d  I)I ROSA et  al. TM 
h a v e  r epo r t ed  m a r k e d  suppress ion  of m o n o n u c l e a r  
m i g r a t i o n  fol lowing t r e a t m e n t  of r a t s  w i t h  severa l  
a n t i r h e u m a t i c  drugs,  t he  fa i lure  of t he  an t iph log i s t i c  d rugs  
to inf luence  l eukocy te  c h e m o t a x i s  in v i t ro  m a y  imp ly  
t h a t  t he  a s say  p r e sen t l y  emp loyed  does n o t  a d e q u a t e l y  
r ep roduce  in v ivo  condi t ions .  To s u p p o r t  t h i s  a s sumpt ion ,  
we h a v e  been  able  to  d e m o n s t r a t e  effects of subs t ances  
wh ich  were p rev ious ly  s h o w n  to  be  i nac t i ve  on  neu t ro -  
phi ls  in v i t ro  1 b y  s t u d y i n g  localized l eukocy te  mobi l iza-  
t ion  in t he  ears of r a b b i t s  p rev ious ly  g iven  t he  an t i -  
ph logis t ic  ora l ly  is (FEORER a n d  BOREL, u n p u b l i s h e d  
results) .  

Summary .  C h e m o t a x i s  of r a b b i t  m a c r o p h a g e s  was in- 
h i b i t e d  in v i t ro  b y  p h e n y l b u t a z o n e  and  s o d i u m  sal icylate,  
b u t  no t  b y  o the r  a n t i i n f l a m m a t o r y  agents .  O t h e r  inh ib i -  
t o ry  c o m p o u n d s  were colchicine,  v incr i s t ine ,  P H A ,  Con 
A, iodoacet ic  acid, cy tocha l a s in  B, a n d  E D T A .  Some of 
these  in v i t ro  resu l t s  c o n t r a s t  a p p a r e n t l y  w i t h  in v ivo  
effects. 
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