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Table 2. T. lewisi parasitemia (organisms per ml o ! whole blood) and hemolytic complement levels in each group of rats 
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Group No. of parasites/nil Complement levels before 
(mean 4- SD) S. typhimurium infection 

(mean 4- 1 SD) 

Complement levels 48 h 
after S. typhimurium infection 
(mean 4- 1 SD) 

1 6.0I :4 10 ~ ~ 2.54 • 109 (10)** 1.0 ! 1.41 (10) 
2 1.39 • 109 ~_ 0.76 X 109 (10) 7.0 • 4.35 (10) 
3 1.38 • 109 -- 0.60 • 109 (10) 7.2 ~ 2.53 (10 
4 - 1.2 :k 2.14 (10) 
5 1.2 • 2.14 (10) 
6 20.0 4- 6.47 (10) 
7 24.0 • 11.31 (10) 
8 o (6) 
9 0 (6) 

10 5.83 • 109 4- 3.41 • 109 (6) 0 (6) 

0.6 -L 0.97 (10) 
ND* 

8.0 =c 1.00 (10) 
1.33 • 1.15 (3) 
0.4 4- 0.84 (10} 

22.4 • 7.93 (9) 
23.6 • 11.18 (10) 

0 (6) 
ND 
o (6) 

* ND, not done due to 100% mortality within group. ** Nmnber in bracket denotes number of animals in the group. 

F r o m  t h e  e x p e r i m e n t s  r e p o r t e d  in  t h i s  c o m m u n i c a t i o n ,  
i t  is q u i t e  c lea r  t h a t  d e p r i v a t i o n  of  C3 b y  CoF ,  f o l l owed  b y  
i n f e c t i o n  w i t h  S. typhimurium i n c r e a s e d  t h e  s u s c e p t i b i l i t y  
o f  t h e  r a t s  to  t h i s  b a c t e r i a .  H o w e v e r ,  i n t e r f e r e n c e  a t  t h e  
C1 leve l  of  t h e  c o m p l e m e n t  s e q u e n c e  b y  i n j e c t i o n  of 
C A F - T  or  on  T. lewisi i n f e c t e d  r a t s  h a d  m u c h  m o r e  s e v e r e  
c o n s e q u e n c e s  a f t e r  i n f e c t i o n  w i t h  S. typhimurium. T h u s  
al l  t h e  r a t s  in t h e  l a t t e r  g r i u p s  d ied  w i t h  c l a s s i ca l  s y m p -  
t o m s  of  S a l m o n e l l a  e n t e r i t i s  wh i l e  o n l y  7 0 %  of  t h e  C o F -  
t r e a t e d  r a t s  s u c c u m b e d  t o  t h e  i n f e c t i o n .  I n  a d d i t i o n ,  a l l  
d e a t h  o c c u r r e d  in t h e  T. lewisi i n f e c t e d  g r o u p  a n d  t h e  
C A F - T  t r e a t e d  g r o u p  5 - 1 2  h a f t e r  S. typhimurium in fec -  
t i o n  wh i l e  C o F  t r e a t e d  r a t s  a lso  i n j e c t e d  w i t h  S. typhi- 
murium d id  n o t  b e g i n  to  d ic  un t i l  18 h a f t e r  i n f e c t i o n .  I t  is 
r e a l i z e d  t h a t  T. lewisi i n f e c t i o n  m a y  c o n t r i b u t e  to  in-  
c r e a s e d  p a t h o g e n i c i t y  of  S. typhimurium in o t h e r  w a y s  
t h a n  b y  l o w e r i n g  h e m o l y t i c  c o m p l e m e n t  leve ls ,  h o w e v e r ,  
no  s u c h  i n f l u e n c e s  s h o u l d  be  t h e  ca se  in a n i m a l  t r e a t e d  
w i t h  C A F - T ,  as  t h e  c o n t r o l  g r o u p  (8) s h o w e d  no  o t h e r  
a d v e r s e  e f f ec t s  w i t h i n  t h e  d u r a t i o n  of t h e  e x p e r i m e n t .  

I t  w a s  a l so  n o t e d  t h a t  C o F  a n d  C A F - T  t r e a t m e n t  of  r a t s  
p r e v i o u s  to  i n f e c t i o n  w i t h  T. lewisi ( g r o u p s  1 a n d  10 
r e s p e c t i v e l y )  i n c r e a s e d  t h e  b l o o d  p a r a s i t e m i a  of  b o t h  
g r o u p s .  T h i s  a g a i n  w o u l d  i n d i c a t e  t h a t  i n t e r f e r e n c e  w i t h  
t h e  n o n s p e c i f i c  h o s t  d e f e n s e  m e c h a n i s m s  a l l ow  i n f e c t i o n s  
to  p r o c e e d  r e l a t i v e l y  u n h i n d e r e d .  T h i s  p h e n o m e n o n  m a y  
be  t h e  r e s u l t  of  s e v e r a l  m e c h a n i s m s ,  for  e x a m p l e ,  i n i t i a l  
a n d  c o n t i n u e d  d e p l e t i o n  of  c o m p l e m e n t  w o u l d  n o t  a l l o w  
n o r m a l  i m m u n e  c l e a r a n c e  o f  t h e  p a r a s i t e  t h u s  a l l o w i n g  i t  
to  c i r c u l a t e  w i t h i n  t h e  b o d y  in  m u c h  g r e a t e r  n u m b e r s .  
A g r e a t  d e a l  m o r e  w o r k  is r e q u i r e d  to  e s t a b l i s h  m e c h a n i s m s  
b y  w h i c h  t r y p a n o s o m e s  i n t e r f e r e  w i t h  h o s t  d e f e n s e s  es-  
p e c i a l l y  in  v i e w  of  t h e i r  a b i l i t y  to  loca l ize  in m i c r o e n v i r o n -  
m e n t s  a n d  p r o d u c e  a v a r i e t y  of  s o l u b l e  s u b s t a n c e s  for  
i n s t a n c e ,  h e m o l y t i c  f a c t o r s  1% c o m p l e m e n t  a c t i v a t i n g  f ac -  
t o r s  2 a n d  m i t o g e n i c  f a c t o r s  75. 

14 [. R. Tizard and W. Hohnes, Experientia 32, 1533 (1976). 
t5 G.O.  Esuruoso, Clin. expl. Iirlimln. 23, 314 (1976). 

T h e  ef fect  of e p i n e p h r i n e  on g r a n u l o c y t e  a d h e s i o n  
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Summary. P r e i n c u b a t i o n  of  b l ood  f r o m  n o r m a l  h u m a n  v o l u n t e e r s  w i t h  e p i n e p h r i n e  s i g n i f i c a n t l y  d e c r e a s e d  t h e  g r a n u l o -  
c y t e s  a b i l i t y  to  a d h e r e  to  n y l o n  f ib res .  P o s s i b l e  s i g n i f i c a n c e  for  t h e  in  v i v o  c o r r e l a t i o n  is d i s c u s s e d .  

G r a n u l o c y t e s  m u s t  a d h e r e  to  t h e  e n d o t h e l i a l  w a l l s  of  
c a p i l l a r i e s  a n d  t h e n  d i a p e d e s i s  t h r o u g h  t h e  v e s s e l  wa l l  in  
o r d e r  to  b e c o m e  loca l i zed  in  a n  a r e a  of  i n f e c t i o n .  K i n e t i c  
s t u d i e s  h a v e  r e v e a l e d  t h a t  o v e r  h a l f  of  t h e  g r a n u l o c y t e s  
w i t h i n  t h e  v a s c u l a t u r e  n o r m a l l y  a r e  a d h e r e n t  to  t h e  e n d o -  
t h e l i a l  wa l l s  2. T h e s e  m a r g i n a t e d  g r a n u l o c y t e s  a re  in e q u i -  
l i b r i u m  w i t h  f r ee ly  c i r c u l a t i n g  ones .  
D e f e c t s  in g r a n u l o c y t e s '  a b i l i t y  to  a d h e r e  to  e n d o t h e l i a l  
l i n i n g s  m i g h t  be  e x p e c t e d  to  be  a s s o c i a t e d  w i t h  i n c r e a s e d  
i n c i d e n c e  of i n f e c t i o n .  T h e  g r a n u l o c y t e  a d h e s i v e n e s s  to  
n y l o n  f ib re s  or  g l a s s  in  v i t r o  h a s  b e e n  u s e d  as  a m e a s u r e  of  
a d h e s i o n  in  v i v o  b u t  w h e t h e r  t h e  in  v i t r o  t e s t i n g  s y s t e m  
p a r a l l e l s  w h a t  o c c u r s  in  v i v o  r e m a i n s  to  be  p r o v e n .  S ince  
e p i n e p h r i n e  h a s  b e e n  s h o w n  to  d e c r e a s e  g r a n u l o c y t e  a d -  
h e s i o n  in  v ivo ,  i t  w o u l d  be  e x p e c t e d  to  c a u s e  a d e c r e a s e d  

a d h e s i o n  in v i t r o  as  wel l .  T h e  p u r p o s e  of t h i s  s t u d y  w a s  t o  
d e t e r m i n e  if e p i n e p h r i n e  i n h i b i t s  g r a n u l o c y t e  a d h e s i o n  
in  v i t r o .  
Methods and materials. T h e  a d h e s i o n  of  g r a n u l 0 c y t e s  t o  
n y l o n  f i b r e s  w a s  m e a s u r e d  u s i n g  a m o d i f i c a t i o n  o f  a 
p r e v i o u s l y  d e s c r i b e d  m e t h o d  a. N y l o n  f ib re  (3 den i e r ,  4 c m ,  
T y p e  200, F e n w a l l  L a b o r a t o r i e s ,  M o r t o n  G r o v e ,  I l l inois )  
w a s  w e i g h e d  a n d  70 • 0.5 m g  w a s  p a c k e d  i n t o  a P a s t e u r  
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J. Med. 291,642 (1974). 



120 Specialia EXPERIENTIA 34/1 

p ipe t t e  to  a l e n g t h  of precise ly  15 m m  in the  p ipe t te .  E a c h  
p ipe t t e  ha s  an  a p e r a t u r e  j u s t  large enough  to al low pas-  
sage of a 21-gauge needle.  The  p ipe t t e s  are p laced  in a t e s t  
t u b e  r ack  w i t h  t he i r  t i p  suspended  in to  a t e s t  t u b e  and  
i n c u b a t e d  a t  37 ~ Venous  b lood  was d r a w n  in hepa r in i zed  
t u b e s  f rom h e a l t h y  h u m a n  vo lun tee rs .  E a c h  v o l u n t e e r  
serves  as his  own con t ro l  in t h a t  each  sample  of b lood  was 
d iv ided  in to  equa l  por t ions .  To each  ml  of t e s t  s ample  
0.01 ml  of e p i n e p h r i n e  (1:1000 di lu t ion)  was  added.  The  
b lood  was t h e n  i n c u b a t e d  for 10 min,  mixed  b y  gent le  
t u r n i n g  a n d  1 ml  a l iquo t s  were added  to t he  p ipe t t e s  and  
al lowed to  f i l ter  t h r o u g h  ove r  10 min .  E a c h  e x p e r i m e n t  
w i t h  and  w i t h o u t  ep i neph r i ne  was r un  in t r ip l ica te .  The  
n u m b e r  of g r anu locy te s  in t he  b lood was m e a s u r e d  before  
and  a f te r  passage  t h r o u g h  t he  co lumn  and  t he  p e r c e n t a g e  
of g r anu locy t e  adhe rence  was ca lcula ted .  
Results. The  adhe rence  of g r anu locy te s  was decreased  b y  
27.9% in t he  p resence  of ep inephr ine  (table).  This  was  
s t a t i s t i ca l ly  s ign i f ican t  a t  p < 0.0025 level  ana lyzed  b y  
t h e  S t u d e n t  t - t e s t .  
Discussion. M a n y  cl inical  cond i t ions  w i t h  increased  sus- 
cep t ib i l i t y  to  in fec t ion  c a n n o t  be exp la ined  b y  decreases  
in g r a n u l o c y t e  phagocy tos i s  or c h e m o t a x i s  a lone  and  

Effect of Epinephrine on granulocyte adhesion 

Percent adhesion j_ SEM 

Control 75.7 • 5.0 
Epinephrine 47.8 :t: 6.4 

p < 0.0025 

Each value represents 8 experiments performed'on blood from healthy 
male volunteers. 

a d d i t i o n a l  g r a n u l o c y t e  func t i on  defects  m u s t  be con-  
sidered.  G r a n u l o c y t e  adhe rence  to n y l o n  f ibres or glass 
m a y  be used as measu re  of t he i r  ab i l i ty  to  adhere  to  endo-  
the l i a l  walls  b u t  t h i s  requi res  f u r t h e r  proof.  
I t  h a s  been  shown b y  MacGregor  e t  al. 3 t h a t  an t i - i n f l am-  
m a t o r y  d rugs  i n h i b i t  g r a n u l o c y t e  adhe rence  to n y l o n  
f ibres  a n d  sugges ted  t h a t  t h i s  m a y  be  the  exp l ana t i on  for 
t h e i r  effects  in vivo.  O t h e r  agen t s  h a v e  also been  s h o w n  
to  i n h i b i t  g r a n u l o c y t e  adhes ion  such  as e t h a n o l  3, i o d o -  
a c e t a m i d e  5, a n d  E D T A  3, ~, cyclic A M P  7, colchicine *, a n d  
glycoli t ic  i nh ib i t o r s  s, whereas  ox ida t ive  inh ib i to r s  s h a d  
no  effect.  The  presence  of ce r t a in  ions (magnes ium a n d  
p e r h a p s  calcium)3,  6 a p p e a r  to  be  necessary.  
A b n o r m a l  g r a n u l o c y t e  adhes ion  ha s  been  d e m o n s t r a t e d  in 
severa l  c l inical  condi t i t ions ,  i.e. l eukemia  s and  acu te  pos t -  
s t r ep tococca l  g lomeru l0neph r i t i s  9. I n  t he  la t te r ,  t h i s  ab-  
n o r m a l i t y  can  be fol lowed as a measu re  of r eso lu t ion  of 
disease.  
The  a d m i n i s t r a t i o n  of ep inephr ine  in v ivo causes  t he  
g r anu locy t e s  to  d e m a r g i n a t e  and  en t e r  the  c i rcu la t ion .  
This  s t u d y  showed a decreased  g ranu locy te  adhes ion  to  ny -  
lon f ibres  in  t he  presence  of ep inephr ine  in v i t ro  sugges t ing  
t h a t  s imi la r  m e c h a n i s m s  m a y  opera te  in b o t h  sys tems .  
G r a n u l o c y t e  adhes iveness  should  be s tud ied  in c l inical  
s i t ua t i ons  associa ted  w i t h  an  increased  suscep t ib i l i ty  to  
infect ion.  I n f o r m a t i o n  o b t a i n e d  f rom these  s tud ies  m a y  
p r o v i d e  b e t t e r  u n d e r s t a n d i n g  of t he  role g r anu locy t e  ad-  
hes ion  p lays  in p r e v e n t i n g  infect ion.  

4 R.R. MacGregor, Am. J. Med. 61, 597 (1976). 
5 J .E .  Garvin, J. expl. Med. 114, 51 (1961). 
6 R.E.  Bryant, R.M. DesPrez and D.E. Rogers, Yale J. Biol. 

Med. d0, 192 (1967). 
7 R.E. Bryant and M. Suteliffe, Clin. Res. 21, 594 (1973). 
8 R. Penny and D. A. G, Galton, Br. J. Haemat. 12, 633 (1966). 
9 E.J .  Ruley, S. Huang, J. Plant and N. Morris, J. Pedlar. 89, 748 

(1976). 

Accumulation of 2-gm latex particles in mouse Peyer's patches during chronic latex feeding1, 2 
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Summary. 2-~xm la t ex  par t ic les  a c c u m u l a t e d  in m ac rophages  in i n t e s t i n a l  Peyer ' s  p a t c h e s  of mice g iven  la tex  suspens ions  
as d r i nk ing  fluid for 2 m o n t h s .  T he  n u m b e r  of par t ic les  a c c u m u l a t i n g  was a d i r ec t  (bu t  nonl inear )  func t ion  of t he  
n u m b e r  ingested.  Some of t he  l a t ex  par t ic les  were sti l l  p r e sen t  in  P e y e r ' s  pa t ches  6 weeks a f t e r  the  cessa t ion of l a t ex  
feeding. 

The  e p i t h e l i u m  of gu t -assoc ia ted  l y m p h o i d  t i ssues  (GALT ; 
Peye r ' s  pa tches ,  append ix ,  sacculus  ro tundus )  appea r s  to  
be  a rou t e  b y  wh ich  smal l  ine r t  pa r t i cu l a t e s  pass  t he  
mucosa l  ba r r i e r  of t he  m a m m a l i a n  in t e s t ina l  t rac t6 ,  L 
P rev ious  morpho log ica l  s tud ies  h a v e  descr ibed  t he  mi-  
g ra t ion  of ca rbon ,  t r y p a n  blue,  and  fe r r i t in  par t ic les  in to  
t h e  G A L T  s-12. These  pa r t i cu l a t e s  are small ,  less t h a n  
0.1 ~xm in d i ame te r ,  a n d  were seen w i t h  t he  l igh t  micro-  
scope because  of t h e i r  a c c u m u l a t i o n  in to  aggregates .  The  
p r e sen t  c o m m u n i c a t i o n  descr ibes  t he  p e n e t r a t i o n  of t he  
mouse  Peye r ' s  p a t c h  e p i t h e l i u m  b y  m u c h  la rger  par t ic les ,  
n a m e l y  l a t ex  spheres  of 2%tm d iame te r .  L a t e x  par t ic les  
res is t  d e g r a d a t i o n  in t he  in t e s t ine  a n d  are large  e n o u g h  to 
be  seen a n d  c o u n t e d  w i t h  t he  l igh t  microscope,  p e r m i t t i n g  
a s e m i q u a n t i t a t i v e  a s ses smen t  of t he i r  u p t a k e  and  dis t r i -  
bu t ion .  The  resu l t s  ind ica te  t h a t  m a n y  t h o u s a n d s  of l a t ex  
par t ic les  a c c u m u l a t e d  in Peyer ' s  p a t c h e s  d u r i n g  chronic  
feeding of mice w i t h  l a t ex  suspensions .  F u r t h e r m o r e ,  

m a n y  of t h e  par t ic les  were r e t a i n e d  for more  t h a n  6 weeks  
a f t e r  t he  cessa t ion  of l a t ex  feeding. 
Materials and methods. 3 w a t e r  suspens ions  of po lyv iny l -  
to luene  l a t ex  (mean  par t i c le  d i a m e t e r  • SD, 2.02 d- 
0.014 ~m;  par t ic le  dens i ty ,  1.027; iden t i f i ca t ion  No. 
LS-1078-B,  The  Dow Chemica l  Co.) c o n t a i n i n g  1.0, 0.1 
and  0 .01% solids were g iven  as d r i nk ing  fluid to  3 g roups  
of 11-week-old female  Swiss mice. The  mice were g iven  
free access to  the  suspens ions  a n d  to s t a n d a r d  pe l le ted  
mouse  food. The  l a t ex  suspens ions  were given for 61 d a y s  
fol lowed b y  a per iod of 2 to  6 weeks du r ing  which  t he  mice 
rece ived  la tex-f ree  water .  A con t ro l  g roup  was g iven  t a p  
w a t e r  to  d r ink .  No a t t e m p t  was m a d e  to d e t e r m i n e  t he  
a m o u n t  of l a t ex  inges ted  b y  each  mouse ;  however ,  t h e  
vo lumes  of f luid c o n s u m e d  b y  t he  4 g roups  did n o t  a p p e a r  
to  differ.  All  mice ga ined  we igh t  n o r m a l l y  and  a p p e a r e d  
h e a l t h y .  


