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Table II. Weights (mg) of lymphoid organs (means • SE) in non-grafted rats and in rats bearing a GVHR 
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Group Balanced diet Protein-free diet (9 weeks) 

Body wt. Thymus Spleen Cervical Body wt. Thymus Spleen Cervical 
(g) lymph node ~ (g) lymph node �9 

Non-grafted rats 343.7 =~ 7.7 547.6 ~_ 25.9 796.5 4- 74.3 17.3 =~ 2.8 114.1 4- 1.2 33.5 • 3.6 166.3 =[= 13.0 4.9 ~= 0.9 
(11) b (15)~ 

Grafted rats 357.1 ~ 4.0 379.0• 603.8 J= 12.3 11.8-4-0.7 112.1-t-1.3 20.8-4-2.5 142.8-t-7.0 3.6-t-0.3 
(16) (8) 

Difference (%) -- 37.7 ~ -- 28.3 ~ -- 31.8 ns -- 37.9 a 14.2 ns -- 26.5 ns 

a Means obtained from the largest 4 lymph nodes; b No. of animals; cp < 0.001; a p < 0.01; ~p < 0.02; ns, not significant. 

Discussion. The f inding of a s ignif icant  correla t ion 
be tween  the  weigh t  of t he  l ympho id  organs and the  
s t r eng th  of G V H R  agrees wi th  the  hypo thes i s  t h a t  the  
involut ion  of these  organs plays  a ma jor  role in the  d ie t a ry  
inhib i t ion  of the  hos t  response to the  graft ,  by  reducing the  
supply  of T cells i nvo lved  in the  s truggle agains t  the  
graf ted  cells. 

The fact  t h a t  t he  GVHiR-ini t ia ted reduc t ion  of t he  
lymphoid  organs is less p ronounced  in PD ra ts  t h a n  in 
normal ly  nour i shed  ones, could be ascribed first  to the  
' s t ress '  effect  of GVH1R. Indeed ,  p ro te in  def ic iency is by  
itself a s t ressing fac tor  as suggested b y  the  increased 
adrena l  and p lasma  levels of cor t icos terone in P D  ra ts  8, 
and the  high p lasma  levels of cort isol  in h u m a n  pro te in  
ma lnu t r i t i on  9-n. This  should reduce the  sens i t iv i ty  of 
the  surviving P D  lymphocy te s  to  the  G V H R  stress, since 
these cells are p r e d o m i n a n t l y  cor t i sone- res i s tan t  12. 

However ,  the  decrease in the  we igh t  of the  t h y m u s  and  
the  spleen, observed in graf ted  rats,  is ve ry  p robab ly  also 
the  consequence  of a prolonged t rans fe r  of T lymphocy te s  
f rom the  lympho id  organs to  the  G V H R  area in order  to  
compensa t e  t he  des t ruc t ion  of these  cells by  the  graft .  
Such a t r ans fe r  should be, of course, more  i m p o r t a n t  wi th  
a ba lanced  die t  t h a n  wi th  a d ie t  def ic ient  in prote in .  
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Summary. Alpha- tocophero l  inhibi ts  h u m a n  p la te le t  aggregat ion induced by  a rach idona te  sodium, collagen, epi- 
nephr ine ,  adenosine  d iphospha te  or t h r o m b i n  - a rach idona te  sodium being the  mos t  susceptible.  The second phase  of 
the  biphasic  p la te le t  aggregat ion induced  by  ep inephr ine  or adenosine  d iphospha t e  is preferent ia l ly  inhibi ted.  

The general ized S h w a r t z m a n  reac t ion  (GSR), an ex- 
pe r imen ta l  model  of d i s semina ted  in t ravascu la r  coag- 
ulat ion,  can be induced  in p r e g n a n t  ra t s  by  means  of an 
a- tocopherol  (aT) def ic ient  d ie t  2. Conversely,  th is  pa tho -  
log ic  condi t ion  can be induced  in n o n - p r e g n a n t  ra t s  
by  a h igh  lipid die t  s. These resul ts  suggest  the  poss ibi l i ty  
of a synergis t ic  mechan i sm be tween  diets  wi th  e i ther  a 
h igh lipid con t en t  or a def ic iency of aT in the  pa thogenes i s  
of G S R  ill rats .  Supp l emen ta t i on  wi th  aT to ra t s  on a 
h igh  lipid die t  regular ly  p ro tec t s  the  animals  4. 

This r epor t  deals wi th  in v i t ro  s tudies  on the  inh ib i to ry  
effect  of aT on h u m a n  pla te le t  funct ion.  9 ml samples  of 
venous  blood f rom h e a l t h y  volunteers  were collected in 
po lys ty rene  tubes  conta in ing  1 ml  of 0.1 M ci t ra te  buffer  
(pH 6.5) in 2.5% (w/v) of dextrose.  P la te le t -poor  p lasma  
(PPP)  was p repa red  by  cen t r i fuga t ion  of blood at  1000 g 
for 20 min  a t  4~ Pla te le t - r ich  p lasma  (PRP)  was ob- 
t a ined  by  cen t r i fuga t ion  of blood a t  300 g for 20 rain a t  
room t empera tu re .  P la te le t  aggregomet ry  was pe r fo rmed  
as prev ious ly  descr ibed using a Chrono-log p la te le t  

aggregometer  coupled to  a F isher  Recordal l  rec0rder  5. 
Briefly, 0.45 ml  of P R P  was added  to  a cuve t t e  w i th  a 
magne t ic  s t i r r ing bar. This was placed in the  aggrego- 
me te r  and the  l ight  t ransmiss ion  was ad jus ted  to abou t  
10% ; similarly t h a t  for P P P  was ad jus ted  to abou t  90%. 
At  zero t ime,  50 ~zl of normal  saline or aT (Arl ington 
Laborator ies ,  Montreal ,  Que.) were added.  1 min la ter  50 
~1 of an aggregat ing  agent  were added.  P la te le t  aggrega- 
t ion  resul ted ill an increased l ight  t ransmiss ion  and  thus  an 
upward  deflect ion of the  recording pen. The aggregat ing  
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Kinetic analysis of ~-tocopherol inhibition on human platelet aggregation 

]~XPERIENTIA 32/5 

0(-tocopherol in saline (~zg/ml) Aggregation agents 

Collagen ADP Thrombin Arachidonate 
sodium 

S (%) dT (%) S (%) dT (%) S (%) dT (%) S (%) dT (%) 

0 11 77 20 59 19 55 14 98 
50 9 65 16 45 19 55 4 8 

250 1 16 15 39 15 3L 0 0 
500 0.5 15 10 30 14 30 0 0 

To 0.45 ml of platelet-rich plasma, 50 ~xl of c~-toeopherol in normal saline were added at zero time and the same volume of aggregating agent 
at 1 min. Concentration of aggregating agents used was as follows: collagen at a minimal dose that gave maximal aggregation, adenosine 
diphosphate (ADP) at 1 • 10 -s mM/ml, thrombin at 10 units/mI and arachidonate sodium at 2 [IM/ml. SlolSe (S) represents the maximal 
change in percent of light transmission over a 12 see period. Delta-T (dT) is the maximal change in percent of light transmission as a result 
of platelet aggregation. 

agents  used were adenosine  d iphospha te  (ADP), arachi-  
dona te  sodium, and collagen (Sigma Chemical  Co., St. 
Louis, Mo.), ep inephr ine  (Parke, Davis  and  Co. Ltd. ,  
Brockville,  Ont.) and  t h r o m b i n  (Upjohn Co., Ka lama-  
zoo, Mich.). 

A classical no rmal  response was no ted  when  50 ~xl of 
ep inephr ine  (0.1 mg per  ml) were added  to 0.45 ml  of 
P R P  (Figure;  t rac ing A). The biphasic  curve reflects  an 
immed ia t e  phase  of p la te le t  aggregat ion when  epineph-  
rine is added  and  a second wave  of p la te le t  aggregat ion  
induced b y  the  endogenous  release of A D P  f rom platelets .  
W h e n  aT was added  to the  P R P  pr ior  to  the  in t roduc t ion  
of epinephrine,  a dose re la ted inhib i t ion  of p la te le t  aggre- 

gat ion occurred.  The immed ia t e  or f i rs t  phase  of aggre- 
gat ion induced  by  ep inephr ine  was not  apprec iab ly  a l tered 
by  the  d i f fe rent  amo u n t s  of aT added,  however  t he  second 
phase  was  mark ed l y  inh ib i ted  (Figure). Similar ly  t he  
second r a the r  t h a n  the  f irs t  wave  of p la te le t  aggregat ion 
caused by A D P  was ex t r eme ly  sensi t ive  to  aT inhibi t ion.  

Kinet ic  da t a  on aT inhib i t ion  of p la te le t  aggregat ion  
med ia t ed  by  collagen, ADP,  t h r o m b i n  and a rach idona te  
sod ium are p resen ted  in the  Table.  Generally,  a dose 
re la ted  inhib i t ion  was observed.  In  decreasing order  of 
the i r  suscept ib i l i ty  to  aT inhib i t ion  of p la te le t  aggrega- 
t ion were a rach idona te  sodium, collagen, A D P  and  t h r o m -  
bin.  

Z 

~ EPINEPHRINE 
! 

4 

TiME ( m i n u t e s )  

i I i i i | 

5 6 7 8 9 1 0  

~-toeopherol inhibition of in 
vitro human platelet aggrega- 
tion induced by epinephrine. 
At zero time, 50 ~I of ~-toco- 
pherol were added to 0.45 ml 
oi pIatelet-rich plasma. The 
final concentration of ~-toco- 
pherol was A=0, B=50, C=100 
and D=250 ~zg per ml respec- 
tively. At 1 min, platelet ag- 
gregation was induced with the 
addition of 50 ~zl of epinephrine 
achieving a final concentration 
of 10 ptg/ml. 
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T h u s  aT  is a p o t e n t  in v i t ro  i n h i b i t o r  of h u m a n  p l a t e l e t  
aggregat ion .  Whi l e  t he  eff ic iency of i n h i b i t i o n  aga i n s t  a 
divers i f ied group  of agg rega t ing  agen t s  va r ies  i t  is pa r t i c -  
u la r ly  ac t ive  aga ins t  t he  second wave  of b iphas i c  p l a t e l e t  
agg rega t ion  i nduced  b y  ep i neph r i ne  or  ADP.  A t  a con-  
c e n t r a t i o n  of 250 ~g of a T / m l  of P E P ,  t h e  f i rs t  phase  of 
agg rega t ion  was r educed  b y  a b o u t  25% a n d  20% of con-  
t ro l  va lues  respect ive ly ,  w h e n  t he  second wave  of aggrega-  
t i on  was  comple t e ly  i n h i b i t e d  .Thus  t he  response  to exo-  
genous ly  i n t r o d u c e d  A D P  or ep i neph r i ne  as r ep r e s en t ed  
b y  t he  f i rs t  wave  of p l a t e l e t  agg rega t ion  was on ly  mini -  
m a l l y  reduced.  The  second wave  of p l a t e l e t  aggrega t ion ,  
m e d i a t e d  t h r o u g h  endogenous l y  re leased ADP,  was com- 
ple te ly  inh ib i t ed .  Th i s  f ind ing  of p re fe ren t i a l  i n h i b i t i o n  
b y  aT  of t he  second phase  of p l a t e l e t  agg rega t ion  is s imi la r  
to  t h a t  i nduced  b y  o t h e r  i nh ib i t o r s  such  as ace ty l sa l i cy la te  
sodium,  i n d o m e t h a c i n  and  5,8,11,  14-e icosa te t raynoic  
acid (TYA) 6. 

One of t he  possible  m e c h a n i s m s  of th i s  aT i n h i b i t i o n  is 
sugges ted  b y  i ts  cha rac t e r i s t i c  p a t t e r n  of i n h i b i t i o n  of 
p l a t e l e t  aggregat ion ,  n a m e l y  i t  i nh ib i t s  t he  second phase  
of p l a t e l e t  agg rega t ion  induced  b y  A D P  or ep inephr ine  a n d  
p l a t e l e t  agg rega t ion  induced  b y  a r a c h i d o n a t e  sod ium v e r y  
effect ively.  A r a c h i d o n a t e  sod ium is a p recurso r  for t he  
syn thes i s  of p r o s t a g l a n d i n s  wh ich  h a v e  been  s h o w n  to  
p l ay  a role in  p l a t e l e t  agg rega t ion  7. T he  a d d i t i o n  of 
a r a c h i d o n a t e  sod ium in v i t ro  to  h u m a n  or  r a b b i t  P R P  
caused  r ap id  agg rega t ion  of p la t e l e t s ;  w h e n  a r a c h i d o n a t e  
sod ium was  in j ec t ed  i.v. i n to  r a b b i t s  p l a t e l e t  t h r o m b i  
were fo rmed  r a p i d l y  6. Chemicals ,  such  as ace ty l sa l i cy la te  
sodium,  i n d o m e t h a c i n  or TYA,  t h a t  in te r fe re  w i t h  t h e  
a r ach idon ic  ac id -p ros t ag l and ins  m e t a b o l i s m  are p o t e n t  
i nh ib i t o r s  of p l a t e l e t  aggregat ionS,  6. T he  p r e s en t  s t u d y  
shows t h a t  t he  i n h i b i t i o n  b y  aT  of p l a t e l e t  agg rega t ion  
induced  b y  ADP,  col lagen a n d  ep i neph r i ne  bears  s imi-  
l a r i t y  to  t h a t  b y  ace ty l sa l i cy la te  sodium,  i n d o m e t h a c i n  
or TYA.  Thus  t he  m e c h a n i s m  of i n h i b i t i o n  b y  aT m a y  
res t  on  i ts  ab i l i t y  to  in te r fe re  w i t h  t he  m e t a b o l i s m  of 
a rach idon ic  ac id -p ros t ag l and ins  s y s t e m  10. Th i s  ab i l i ty  to  
in te r fere  m a y  be due  to  t he  s to i ch iomet r i c  s t r u c t u r e  of aT  
t h a t  f avours  i ts  i n t e r a c t i o n  w i t h  t h e  a r ach idon ic  acid n.  

A n o t h e r  possible  m e c h a n i s m  for a T  inh ib i t i on  of p la te -  
let  agg rega t ion  is t h r o u g h  i ts  l ip id  a n t i o x i d a n t  a c t i v i t y  - 
i n h i b i t i n g  t he  p r e o x i d a t i o n  of p o l y u n s a t u r a t e d  l ipids 12. 
Specifically,  p la te le t s  m a y  be  induced  to  aggrega te  w i t h  
h y d r o g e n  peroxide,  a n d  th i s  aggrega t ion  can  regu la r ly  
be  p r e v e n t e d  w i t h  tocophero l s  13. I t  appea r s  t h a t  aT  is 
necessa ry  to i n h i b i t  t he  p e r o x i d a t i o n  of u n s a t u r a t e d  f a t t y  
acids wh ich  form all i n t eg ra l  p a r t  of m e m b r a n e  s t ruc-  
tu res  14. 

A n  earl ier  s t u d y  r epo r t ed  m i n i m a l  i n h i b i t o r y  ac t iv i t i es  
of aT on t he  f i rs t  phase  of h u m a n  p l a t e l e t  aggrega t ion  
induced  b y  ADP.  S torage  of p la te le t s  a t  4~ and  pro-  
longed i n c u b a t i o n  per iods  m i g h t  a c c o u n t  for t he  lack of 
t he  second wave  of p l a t e l e t  agg rega t ion  even  in c o n t r o l  
samples  i~. Whi l e  t he  p r e sen t  r e p o r t  shows t h e  i n h i b i t o r y  
ac t iv i t i es  of aT  on  h u m a n  pla te le ts ,  p ro longed  feeding of 
r a t s  w i t h  a n  aT  def ic ien t  d ie t  was  assoc ia ted  w i t h  a n  
increased  response  of p l a t e l e t  agg rega t ion  t o w a r d s  col- 
lagen 16. P r e l i m i n a r y  s tud ies  in  th i s  l a b o r a t o r y  on  3 a d u l t  
h u m a n  vo lun tee r s  inges t ing  huge  doses of aT  s u p p o r t  t he  
p r e sen t  in v i t ro  f indings.  
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Summary. Tr idacn in ,  t h e  lec t in  f rom t h e  c l am Tridacna maxima, prec ip i t a t e s  w i t h  house  dus t  m i t e  e x t r a c t s  a n d  pro-  
vides  a s imple  p rocedure  for o b t a i n i n g  a po ten t ,  pur i f ied  mi t e  al lergen.  Allergenic  a c t i v i t y  was i n v e s t i g a t e d  us ing  t h e  
r ad ioa l l e rgoso rben t  t e s t  (RAST).  

H y p e r s e n s i t i v i t y  to  house  dus t  is of cons iderab le  im-  
p o r t a n c e  in t he  ae t io logy of r e s p i r a t o r y  allergic disease ill 
b o t h  t e m p e r a t e  a n d  t rop ica l  locali t ies.  I n  1964 i t  was  
sugges ted  t h a t  c o m m o n  house  d u s t  mi te s  of t h e  acar ine  
f ami ly  P y r o g l y p h i d a e  were  a n  i m p o r t a n t  source of 
a l lergens  in m a n y  house  d u s t  samples  ~. Since then ,  in- 
d e p e n d e n t  work  in a n u m b e r  of coun t r i e s  has  conf i rmed  
these  o b s e r v a t i o n s  4. Ma te r i a l  f rom t he  2 m o s t  c o m m o n  
mi t e  species found  in house  dust ,  Dermatophagoides /ari- 
nae a n d  Dermatophagoides pteronyssinus prov ide  some of 
t he  m o s t  p o t e n t  a n d  t r oub l e s om e  al lergens i nvo lved  in 
r e s p i r a t o r y  allergic diseases. 
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