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a l lergen s t anda rd i za t i on ,  a p r o b l e m  which  has  a lways  
been  pa r t i cu l a r l y  diff icul t  in r e l a t ion  to  house  dus t  m i t e  
a n d  mi t e  ex t rac ts .  

The  c o m p o n e n t  i sola ted f rom D. /arinae in  th i s  s t u d y  
should  prove  va luab l e  in skin tes t ing,  for house  dus t  m i t e  
a l lergen s t a n d a r d i z a t i o n  a n d  for use in in v i t ro  t es t s  such  
as t he  RAST.  1RAST s tudies  w i t h  mi t e  ex t r ac t s  h a v e  been  
found  to cor re la te  well  w i t h  t he  resul t s  of skin tes t s  and  
pos i t ive  cl inical  d iagnoses  of house  dus t  m i t e  hype r sen -  
s i t i v i t y  16,1L The  above  resul t s  therefore ,  lead us to  con-  
clude t h a t  we h a v e  isola ted a n  i m p o r t a n t  a l lergen f rom 
ex t r ac t s  of D. [arinae. D. /arinae a n d  D. pteronyssinus 

show an t igen ic  a n d  al lergenic  cross- reac t iv i tyb ,  1~ and  
t he  D. /arinae c o m p o n e n t  i sola ted b y  p r ec ip i t a t i on  w i t h  
t r idacn in ,  cross reac ts  w i t h  a c o n s t i t u e n t  in  D. pteronys- 
sinus ex t rac t .  T r i d a c n i n  should  the re fore  be  equa l ly  useful  
for a l le rgen  e x t r a c t i o n  s tud ies  w i t h  t h e  l a t t e r  species. 
S tudies  are in progress  in an  a t t e m p t  to  cha rac t e r i ze  t h e  
t r i d a c n i n - r e a c t i n g  mi te  c o m p o n e n t  a n d  to  f u r t h e r  e x a m i n e  
i ts  role in  cl inical  h y p e r s e n s i t i v i t y  to  mites .  

16 B. STENIUS, Aeta allergol. 28, 81 (1973). 
17 I~. J. TURNER, B. A. BALDO and H. R. ANDERSON, Int. Arch. 

Allergy, d8, 784 (1975). 
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Summary. The  effect  of d ipy r idamole  on  p la t e l e t  phospho l ip ids  has  been  s tudied.  Af te r  t he  p ta t e l e t  i n c u b a t i o n  w i t h  
d ipyr idamole ,  a 38% reduc t i on  in t he  c o n c e n t r a t i o n  of t he  sph ingomye l in  and  a 21% increase  in p h o s p h a t i d y l  chol ine 
were produced .  

D ipy r idamo le  seems to  h a v e  an  a n t i t h r o m b o t i c  effect  
as p roved  in v i t ro  1 as well as in v ivo  2. The  d ipy r idamole  
ac t ion  m e c h a n i s m  m a y  be  r e l a t ed  to t he  m a i n t a i n a n c e  of 
a h igh  level of p l a sma t i c  adenos in  3, e i the r  b y  h i n d e r i n g  
t he  c i rcu la t ing  adenos ine  deaminase  ac t ion  4 or because  
i t s  i nco rpo ra t i on  in to  the  p la te le t s  is a l te red  5-~. However ,  
•OZENBERG and  WALKER 8 sugges t  t h a t  adenos ine- in-  
duced i n h i b i t i o n  is n o t  m e d i a t e d  ex t r ace l lu l a r i ly  or 
in t race l lu lar i ly ,  b u t  b y  a process  w i t h i n  t he  p l a t e l e t  
m e m b r a n e .  

On t he  o t h e r  hand ,  we h a v e  obse rved  in our  l a b o r a t o r y  
t h a t ,  w h e n  t he  p la te le t s  are i n c u b a t e d  in v i t ro  w i t h  
d ipyr idamole ,  a n  a l t e r a t i on  of t he i r  m e m b r a n e  electro-  
k ine t ic  p o t e n t i a l  is p roduced  9. As t he  phospho l ip ids  
pa r t i c i pa t e  in  t he  e lec t rok ine t ic  p o t e n t i a l  of t he  p l a t e l e t  
t h r o u g h  t h e i r  nega t ive ly  cha rged  p h o s p h a t e  groups  I~ 
we h a v e  t h o u g h t  i t  i n t e r e s t i ng  to  eva lua t e  t h e  ac t ion  of 
d ipy r idamole  on  t h e  p la t e l e t  phospho l ip ids  so as to  ver i fy  
if a f t e r  p l a t e l e t  i n c u b a t i o n  w i t h  d ipyr idamole ,  a n y  
phospho l ip id  a l t e r a t i o n  is o b t a i n e d  t h a t  could be  re la ted  
to  t h e  v a r i a t i o n s  of t he  e lec t rok ine t ic  p o t e n t i a l  or t h a t  
could inf luence  t he  ionic t r a n s p o r t  t h r o u g h  t h e  p la te le  t 
m e m b r a n e s .  

Material and methods. All t he  m e t h o d s  appl ied  h a v e  
been  descr ibed  in an  ear l ier  p a p e r  1~ a n d  t h e y  are, in  

principle,  as follows: The  b lood  sample  to  be  used is 
d r a w n  w i t h  t r i s o d i u m  c i t r a t e  so lu t ion  3.8% (9/1). I t  is 
cen t r i fuged  a t  900 r p n  (___ 100 g) a n d  4 ~ for 15 min,  t h u s  
o b t a i n i n g  a p l a t e l e t - r i ch  p l a s m a  (PRP) .  Subsequen t ly ,  a 
p la t e l e t  p rec ip i t a t e  is o b t a i n e d  b y  d i f fe ren t ia l  cen t r i fuga-  

1 p. R. EMMONS, M. J. C. HARRISON, A. J. HONOUR and J. R. A. 
MITCHELL, Lancet 2, 603 (1965). 

2 j .  M. SULLIVAN, D. E. HARKEN and R. GORLIN, N. Engl. J. Med. 
28d, 1391 (1971). 

3 H. HOLMSEN, Aeta reed. stand. Suppl. 525, 169 (1971). 
R. D. BUNAG, C. R. DOUGLAS, S. IMAI and R. M. BERNE, Circula- 
tion Res. 75, 83 (1964). 

5 F. MARKWARDT, W. BARTItEL, E. GLUSA and A. HOFFMANN, 
Arch. Pharmak. exp. Path. 257, 420 (1967). 

6 R. B. PmLP and J. P. V. LEMEIEUX, Nature, Lond. 227, 1162 
(1969). 

7 G. V. BORN and D. C. MILLS, J. Physiol., Lond. 202, 41P (1969). 
8 M. C. ROZENBERG and C. M. WALKER, in Recent Advances in 
Membrane and Metabolic Research (Eds. 2. GERLACH, K. MOSER, 
]~. DEUTCH and W. WILMANSS; Georg Thieme Publishers, Stutt- 
gart 1973), p. 275. 

9 j .  AZNAR and J. VALLES, Revta esp. Fisiol. 30, 77 (1974). 
10 K. A. GROTTUM, in Platelet Aggregation (Ed. J. CAEN; Masson & 

Cie, Paris 1971), p. 199. 
11 J. VALLES and J. AZNAR, Revta Diagn. biol., Madrid 2d, 625 (1975). 

Effect of dipyridamol on the platelet phospholipids 

Maj or phospholipids (%) 

Platelet rich plasma (0.9 ml) Platelet rich plasma (0.9 mI) 
plus saline (0.1 ml) plus dipyridaraol 

(final concentration 4 [zg/ml) 

(n = 17) SD x (n = 16) SD t P 

Sphyngomyelin 14.85 2.56 11.12 2.59 3.96 < 0.01 
Phosphatidyl-choline 41.40 4.79 44.75 5.54 1.77 < 0.05 
Phospbatidyl inositol 5.77 2.50 5.02 3.42 0.68 > 0.1 
Phosphatidyl serine 10.89 3.29 10.56 3.98 0.24 > 0.1 
Phosphatidyl ethanolimine 25.98 3.32 28.46 5.32 1.53 > 0.1 
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t i on  and,  a f te r  wash ing  w i t h  isotonic  sal ine solut ion,  t h e y  
are r e suspended  in a v o l u m e  of sal ine s imi la r  to  t h a t  of t he  
in i t ia l  p lasma.  

To effect  t h e  e x t r a c t i o n  of phosphol ip ids ,  an  acidif ied 
organic  so lven t  is used once t he  p la t e l e t s  h a v e  been  
homogen ized  w i t h  perchlor ic  acid 0.6 M (V/V). Then ,  i t  is 
cen t r i fuged  a t  3000 r p m  for 15 mil l  (--~ 1500 • and  t he  
r e su l t ing  p rec ip i t a t e  is t r e a t e d  w i t h  a m i x t u r e  of chloro-  
form, m e t h a n o l ,  hydroch lo r i c  acid 0.1 N (20/10/0.1). 
Af te r  be ing  ag i t a ted ,  8 ml  of hydroch lo r i c  acid 0.1 N is 
added  a n d  t h e n  cent r i fuged .  T he  s u p e r n a t e  is t a k e n  a w a y  
a n d  t he  p la t e l e t  b u t t o n  undergoes  a n o t h e r  e x t r a c t i o n  
fol lowing t he  same  me t hod .  

T h i n  layer  c h r o m a t o g r a p h y  is used to  eva lua t e  t he  
phospho l ip ids  us ing  silical-gel a t  250 ~z. P r ev ious  to  t h e i r  
use t he  c h r o m a t o g r a p h i c  p la tes  are w a s h e d  w i t h  a 
m i x t u r e  of ch loroform,  m e t h a n o l ,  acetic,  w a t e r  (50/30/ 
8/4), a n d  i m m e d i a t e l y  a f t e r  t h e y  are dr ied a t  110~ for 
1 h. The  same  m i x t u r e  used to  wash  t he  p la tes  is used as a 
so lvent .  Af te r  t he  app l i ca t i on  of t he  sample  (0.1 ml), i t  is 
le f t  r u n n i n g  for 45 min,  t h e n  dried,  a n d  f ina l ly  deve loped  
w i t h  p h o s p h o m o l y b d i c  a t  20% or r h o d a m i n e  6G a t  0 .1% 
ill e t h a n o l  a t  960/o . 

To q u a n t i f y  f rac t ions  ob ta ined ,  t h e y  are  Separa ted  b y  
sc rap ing  a n d  t h e i r  c o n t e n t s  of p h o s p h o r u s  mul t ip l i ed  b y  
25 to o b t a i n  phosphol ip ids .  

Results and discussion. I n  our  exper iences  0.9 ml  of a 
n o r m a l  p lasma,  w i t h  i ts  p l a t e l e t s  a d j u s t e d  to  270,000 m m  3, 
was  i n c u b a t e d  w i t h  a d i py r i dam o l e  so lu t ion  in i sotonic  
sal ine solut ion,  g iv ing a f ina l  c o n c e n t r a t i o n  of 4 tzg/1. 

Af te r  10 m i n  i n c u b a t i o n  a t  r oom t e m p e r a t u r e ,  t h e  
p la te le t s  were s epa ra t ed  b y  d i f fe rent ia l  c en t r i f uga t i on  a n d  
t h e  c o n c e n t r a t i o n s  of t h e  t o t a l  phospho l ip ids  and  t he  
m a j o r  phospho l ip id  f rac t ions  were eva lua ted .  I n  t he  con- 
t ro l  sample  t he  0.1 ml  of d ipy r idamole  so lu t ion  was sub-  
s t i t u t ed  b y  0.1 ml  of sal ine solut ion.  The  assays  w i t h  and  
w i t h o u t  d ipy r idamole  h a v e  been  pe r fo rmed  on a l iquots  
of t he  same  p la t e l e t  r ich  p lasma.  

I t  was obse rved  (Table) t h a t ,  a f te r  t h e  p la t e l e t  i ncuba -  
t i on  w i t h  d ipyr idamole ,  a 38% r e d u c t i o n  in t he  con-  
c e n t r a t i o n  of t he  sph ingomye l in  and  a 21% increase,  
wh ich  is l ikely to  be  c o m p e n s a t o r y  for t he  reduc t ion ,  in 
t he  p h o s p h a t i d y l  choline,  were produced .  U n d o u b t e d l y ,  
an  a l t e r a t i o n  of t he  p la t e l e t  phospho l ip ids  could in- 
f luence t h e  m a i n t a i n a n c e  of t h e  ideal  cond i t ions  for  t he  
n o r m a l  func t ion ing  of t he  p l a t e l e t  m e m b r a n e s  12. All  th i s  
is more  sugges t ive  if i t  is t a k e n  in to  a c c o u n t  t h a t ,  as 
r ecen t ly  descr ibed b y  SCHICK 13, smal l  hydro lys i s  of t he  
p la t e l e t  phospho l ip ids  can  n o t a b l y  inf luence  t he  release 
react ion.  

I t  has  also been  possible  to  asse r t  in our  l a b o r a t o r y  t h a t  
aspir in,  a d rug  w i t h  a n  a n t i t r o m b o t i c  ac t ion  as well, 
reduces  in  v i t ro  as well  as in  v ivo  t h e  sph ingomye l in  
r a t e  14. The  possible  cor re la t ion  be tween  b o t h  ac t ions  is, 
for t h e  m o m e n t ,  u n k n o w n  to us. 

12 R. L. JACKSON and A. M. GOTTO, New Engl. J. Med. 3, 24 (1974). 
13 p. K. SCHICK and B. P. Yu, J. clin. Invest. 54, 1032 (1974). 
14 J. VALLES and J. AZIqAR, unpublished observations. 

The Effects of Tryptophol on Immune Responses and its Implications Toward Trypanosome-Induced 
Immunosuppression 

S. B. ACKERMAN 1 an d  J. R. SEED 2 

Laboratory o/ Parasitology, Department o[ Biology, Tulane University, New Orleans (Louisiana 70118, USA), 
3 November 1975. 

Summary. Dai ly  a d m i n i s t r a t i o n s  of t r y p t o p h o l  to  l a b o r a t o r y  roden t s  resu l ted  in s ign i f i can t ly  depressed  a n t i b o d y  
p r o d u c t i o n  to  he te ro logous  red  b lood  cell chal lenge,  b u t  d id  n o t  a l t e r  ce l lu la r -med ia ted  responses  to  oxazalone.  These  
resu l t s  sugges t  t h a t  t r y p a n o s o m e - p r o d u c e d  t r y p t o p h o l  m a y  a c c o u n t  for t he  i m m u n o d e p r e s s i o n  obse rved  du r ing  t r y p a n o -  
somiasis .  

The  p h e n o m e n o n  of t r y p a n o s o m e - i n d u c e d  i m m u n o -  
depress ion  ha s  been  r epo r t ed  to  occur  in  e x p e r i m e n t a l  
r o d e n t  infec t ions  3-~, a n d  in n a t u r a l  h u m a n  infec t ions  ~. 
The  m e c h a n i s m s  of such  i m m uno l og i c  a b b e r a t i o n s  are ill- 
unde r s tood .  One sugges t ion  is t h a t  t h e  t r y p a n o s o m e s  
e l abo ra t e  a p r o d u c t  which  is d i rec t ly  suppress ive  to  t he  
h o s t ' s  i m m u n e  a p p a r a t u s L  Indeed ,  LONGSTAFFE s re- 
p o r t e d  t h a t  l ive t r y p a n o s o m e s  added  to cu l tu res  of nor-  
ma l  l y m p h o c y t e s  depressed  mi togen ic  responses  to  p h y t o -  
hemagg lu t i n in .  

Th i s  p a p e r  r epor t s  u p o n  an  i nves t i ga t i on  in to  t he  im- 
m u n o s u p p r e s s i v e  p roper t i e s  of t r y p t o p h o l  (indole-3- 
e thanol ) .  This  s u b s t a n c e  ha s  been  d e m o n s t r a t e d  to  be 
syn thes i zed  b y  Yrypanosoma brucei gambiense o a n d  i t  has  
been  r epo r t ed  t h a t  t h e  m e t a b o l i s m  of t r y p t o p h a n  is 
s ign i f i can t ly  increased  in T.b. gambiense in fec ted  r a t s  TM. 
L a b o r a t o r y  an imals ,  mice a n d  field voles, were g iven  
r epea t ed  in jec t ions  of t r y p t o p h o l  a n d  t he  fol lowing im- 
munolog ic  p a r a m e t e r s  were i n v e s t i g a t e d :  1. h u m o r a l  
levels a n d  cel lular  p r o d u c t i o n  of an t ibod ie s  to  he te ro lo-  
gous e r y t h r o c y t e s ;  2. ce l l -media ted  responses  to  oxaza-  
lone ; 3. spleen cell t h y m i d i n e - u p t a k e ;  a n d  4. t he  course  of 
E h r l i c h ' s  asci tes  t u m o r  g rowth .  

Materials and methods. The  l a b o r a t o r y  an ima l s  used in 
t h i s  i nves t i ga t i on  cons is ted  of t he  field vole, Microtus 
montanus, a n d  wh i t e  mice. M. montanus were o b t a i n e d  
f rom our  co lony m a i n t a i n e d  a t  T u l a n e  U n i v e r s i t y  in  New 
Orleans,  Louis iana .  CD-1 mice were o b t a i n e d  f rom Charles  
R i v e r  Labora to r ies ,  Wi lming ton ,  Massachuse t t s .  Da i ly  
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