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Hyper lac tac idemia  as a Factor of T h r o m b o c y t e  Adhes ivenes s  

I t  has b e e n  s h o w n  e x p e r i m e n t a l l y  t h a t  hype r l ac t ac i -  
d e m i a  p lays  a p r e d o m i n a n t  p a r t  in  t he  d e v e l o p m e n t  of 
sludge, in  t h e  i n h i b i t i o n  of t h e  r e t i cu lo -endo the l i a l  
sys tem,  in  t h e  o e d e m a  of t h e  endo the l i a l  cells of vessels 
and  in  t he  increase  in s e d i m e n t a t i o n  rate~,~. I t  became,  
therefore ,  of i n t e r e s t  to  f ind  ou t  w h a t  ~vould be  t he  
consequence  of th i s  same  h y p e r l a c t a c i d e m i a  on  t h r o m b o -  
cy te  adhes iveness .  

Materials and methods. Since i t  was  n o t  poss ible  to  
r ep roduce  e x a c t l y  t h e  t e c h n i q u e s  p u b l i s h e d  b y  o the r  
inves t iga to rs ,  we were  f i rs t  led to  use a miscroscopic  
t e c h n i q u e  a n d  t h e n  t he  s p e c t r o p h o t o m e t r i c  t e c h n i q u e  
p roposed  b y  O'Bt~EN * w i t h o u t  c o n s t a n t  s t i r r ing.  

The  m i x i n g  of t h e  r eagen t s  was  p e r f o r m e d  d i rec t ly  in  
t h e  c u v e t t e s  of t h e  a p p a r a t u s  w i t h  a p las t i c  s t i r rer .  I t  was  
t h e n  i n c u b a t e d  a t  37~ T he  t h r o m b o c y t e - r i c h  h u m a n  
a n d  r a t  p l a s m a  (PRP)  was c i t r a t ed  (final c o n c e n t r a t i o n :  
0.38 pe r  100). The  n u m b e r  of t h r o m b o c y t e s  was a r o u n d  
200 ,000 /mm ~ for h u m a n  a n d  150 ,000 /mm a for r a t  p l a sma ,  
accord ing  to  our  count .  I n  a g r e e m e n t  w i t h  t h e  resu l t s  of 
o thers ,  ou r  e x p e r i m e n t  shows t h a t  t h e  adhes iveness  is 
more  r ap id  a t  37 ~ and  depends  on  t he  r a t e  of s t i r r ing,  
as also on  t he  A D P  c o n c e n t r a t i o n  (or t h a t  of o t h e r  re- 
agents)  a n d  on  t h e  n u m b e r  of t h r o m b o c y t e s ;  t he  absence  
of a n y  one  of these  fac tors  slows down  t he  process.  

Results and discussion. Adhes iveness  beg ins  w i t h  20 m g  
of L-lactic ac id/100 ml  of p l a s m a  and  is comple te  w i th  
80 rag/100 ml  (Figures  1 a n d  2), (a c o n c e n t r a t i o n  r eached  

d u r i n g  cond i t ions  of me tabo l i c  acidosis). The  f ina l  p H  
var ies  f rom 6.55-6.35, accord ing  to  t h e  concen t r a t i on .  
However ,  t h e  l a t t e r  p H  is t he  s ame  for  ep ineph r ine  
(M • 10-7). The  a d d i t i o n  of hydroch lo r i c  acid (M • 10-4), 
w i t h  a f ina l  p i t  of 6 does no t  cause  a n y  adhes iveness  
(Figure 3). Conversely,  p o t a s s i u m  chlor ide ( M •  
p H  7.35) and  N A D  ( M •  10-a; p H  7.35) causes  an  i m m e -  
d ia t e  decrease  of t he  O D. in  t he  f i rs t  case, and  a s lower 
a n d  more  regu la r  decrease  in t h e  second (Figure  4). The  
microscopica l  t e c h n i q u e  was appl ied  to  h u m a n  t h r o m b o -  
cytes  a n d  p a c k e d  r a t  p laced  b e t w e e n  a slide and  cover  
glace. The  va r ious  r eagen t s  were i n t r o d u c e d  b y  capi l la r i ty .  

Adhes iveness  caused  b y  L-lactic acid is acce le ra ted  b y  
t he  r ap id  d i f fus ion and  i t  is a Imos t  comple te .  A D P  does 
no t  cause  t h e  same  t y p e  of adhes ion ;  i t  appea r s  in var ious  
areas  a n d  t he  t h r o m b o c y t e s  are swollen. Ep ineph r ine ,  
which  is cons idered  as n o n - a g g r e g a t i n g  for  t h r o m b o c y t e s  
of rats ,  causes  a s l ight  aggrega t ion ,  a n  increase  in ad-  
hesiveness ,  a n d  t h e  t h r o m b o c y t e s  a s sume  t h e  cha rac -  
te r i s t ic  t h i n  rod  shape.  I t  shou ld  be  n o t e d  t h a t  t he  in 
v i t ro  e x p e r i m e n t a l  cond i t ions  are comple t e ly  art i f icial .  
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Fig. 1. Curve I. At zero time addition of L-Iactic acid (final concen- 
tration 20 mg/100 ml of plasma). Curve II. At zero time addition of 
L-lactic acid (final concentration 40 mg/100 ml of plasma). Curve III, 
At zero time addition of L-lactic acid (final concentration 80 mg/ 
100 ml of plasma). 
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Fig. 3. Curve I. At zero time addition of buffer pH 7.35. Curve II. 
At zero time addition of hydrochloric acid (final concentration 
M•  10-4; pH 6. Curve III. At zero time addition of z-lactic acid 
(final concentration 80 mg/100 ml of plasma; pH 6.35). 
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]Fig. 2. Curve I. At zero time addition of z-lactic acid (final con- 
centration 80 rag/100 ml of plasma). Curve II. At zero time addition 
of ADP (final concentration M • 10-6). Curve III. At zero time addi- 
tion of epinephrine (final concentration M • 10-~). 
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Fig. 4. Curve I. At zero time addition of NAD + (final concentration. 
M • 10-3; pH 7.35). Curve II. At zero time addition of L-lactic acid 
(final concentration 80 mg/100 ml of plasma). At the arrow, addition 
of KC1 (final concentration M • 10-~; pH 7.35). 
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Since GAARDEN et  al. 5 h a d  revea led  for the  f i rs t  t i m e  t he  
p r e d o m i n a n t  role of A D P  in t h r o m b o c y t e  adhes ion,  th i s  
c o n c e p t  has  been  largely  accepted.  A l t h o u g h  o the r  
subs tances  such  as t h r o m b i n  a n d  col lagen cause  also 
t h r o m b o c y t e  adhes iveness ,  A D P  would  a p p e a r  to  be  
a lways  the  respons ib le  fac to r  for such  adhes ion.  

A D P  l ibe ra t ion  o r ig ina t ing  f rom t h r o m b o c y t e  A T P  ( the 
c o n c e n t r a t i o n  of which  in t he  t h r o m b o c y t e s  is v e r y  
i m p o r t a n t )  is a genera l  p h e n o m e n o n  wh ich  appea r s  
w h e n e v e r  t h e  t h r o m b o c y t e s  are sub jec t ed  to  a change  in  
t h e i r  e n v i r o n m e n t  caus ing  t h e r e b y  a n  a l t e r a t i o n  of t h e i r  
m e m b r a n e  6, 7. 

The  nega t ive  charge  of t he  t h r o m b o c y t e s  resul t s  f rom the  
di f ference in ionic c o n c e n t r a t i o n  b e t w e e n  t h e  p l a s m a  a n d  
t he  t h r o m b o c y t e s .  Adhes ion  resu l t s  f rom a depo la r i za t ion  
or f rom a decrease  of t he i r  ze ta  po ten t i a l .  T he  s t ab i l i t y  of 
a colloidal  suspens ion  depends  on  th i s  p o t e n t i a l  wh ich  
var ies  f rom 0-35 m V  w i t h  3 degrees  of s tab i l i ty .  Since t h e  
ze ta  p o t e n t i a l  of t h e  b lood  cells falls b e t w e e n  - -15  a n d  
- -20  mV, i t  confers  on ly  a v e r y  precar ious  s t a b i l i t y  on  
b lood as a suspens ionL W h e n e v e r  t h e  phys icochemica l  
charac te r i s t i c s  of b lood  are a l tered,  b lood  cells are  sub-  
j ec ted  to  degene ra t i ve  changes  wh ich  are p receded  b y  a n  
a l t e r a t i on  of m e m b r a n e  pe rmeab i l i t y .  T he  a c c u m u l a t i o n  
of H+ ions w i t h i n  t h e  c y t o p l a s m  causes  a d rop  in pH.  The  
ion a c c u m u l a t i o n  causes t h e  p e n e t r a t i o n  of Na+ a n d  a K+ 
deple t ion.  The  lesions of t h e i r  p r o t e i n  ma t r i ce s  are  
fotlowed b y  a d issoc ia t ion  of t h e  l i popro te in  complexes  
a n d  also b y  a sh i f t  of t he  Ca+ ions. Since t he  p r o d u c t i o n  
of m e m b r a n e  and  cell energy  is d i s tu rbed ,  p r o t e i n  syn-  
thes is  no  longer  t akes  place  a n d  t h e  e n z y m a t i c  s y s t e m  
a c t i v i t y  decreases  w i t h  t he  excep t ion  of those  invo lved  
in  t t le  cell b r e a k d o w n  or  lysis  l i be r a t ed  a t  t h a t  v e r y  

m o m e n t .  W e  bel ieve t h a t  L-lactic acid is no  excep t ion  to 
t h e  genera l  rule and  causes  - depend ing  on t he  concen t r a -  
t ion  - e i the r  an  i m m e d i a t e  depola r iza t ion 'o f  t he  m e m b r a n e  
a n d  a n  i r revers ib le  adhes iveness ,  a t  leas t  in vi t ro ,  or t he  
b lock ing  of t he  glycolysis  b r o u g h t  a b o u t  b y  t he  reversa l  
of t he  e q u i l i b r i u m  reac t ion  be tween  p y r u v i c  a n d  lac t ic  
acid, wh ich  cor responds  to  a b lock ing  of A T P  s y n t h e s i s .  
I n  t he  case ot  an  essent ia l ly  g lycolyt ic  cell s t r u c t u r e  (or 
t he  A s t r u c t u r e  of Labor i t ) ,  as is t he  case for t h r o m b o -  
cytes  (a cell wh ich  n e v e r  reaches  t h e  a d v a n c e d  s t a t e  of 
cell d i f fe ren t ia t ion ,  of ea r ly  senescence a n d  sho r t  life), t h e  
i n t e r r u p t i o n  of energy  p r o d u c t i o n  speeds up  i ts  d e g e n e r a -  
t i ve  evo lu t ion  which  t h e n  fac i l i ta tes  i ts  adhes iveness  in 
t h e  areas  where  i t s  a c c u m u l a t i o n  is possible.  

Rdsumd. Les au teurs ,  apr6s avo i r  m o n t r 6  le r61e pro- 
bab l e  de l ' hype r l ac t ac id6mie  dans  l ' a p p a r i t i o n  du  sludge, 
dn  b locage  du SRE,  de l 'ced6me des cellules endo-  
th61iales des va i s seaux  et  de l 'oedgme in t ragl ia l ,  m o n t r e n t  
dans  le p r6sen t  t r a v a i l  s a  responsab i l i t6  p r o b a b l e  dans  
l ' ag r6ga t ion  des p l a q u e t t e s  sangu ines  de l ' h o m m e  et  du  
ra t ,  en  dehors  de rou te  inf luence  de pH.  
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A g i n g  in Re la t ion  to A u x i n  and R N A  

The  s t u d y  of t h e  ag ing  of p l a n t  cells ha s  been  focused 
essent ia l ly  on  t h e  ac t ion  of exogenous  fac tors  1. Few 
assays  have ,  however ,  b r o u g h t  to  l igh t  t h e  change  of 
endogenous  c o m p o u n d s  assoc ia ted  w i t h  t he  ag ing  pro- 
cess 2. The  a im  of th i s  work  is to  ana lyze  t he  re la t ionsh ips  
be tween  a u x i n  and  R N A  levels - in  connec t ion  w i t h  t he  
b i o d e g r a d a t i o n  of such  subs t ances  - a n d  t h e  aging  of roo t  
cells p r e p a r e d  f rom e t io la ted  Lens culinaris seedlings.  The  
a d v a n t a g e  of work ing  w i t h  roo t  t ip s  is t h a t  t h e y  h a v e  
b o t h  v e r y  y o u n g  t i ssues  (merist.em a n d  qu iescen t  centre)  
a n d  older  ones  (root  cap) 3 

W i t h  a special  guil lot ine,  2 series of sect ions  ( f rom 
0-200 ix, m a i n l y  old ceils; f r om 200-500 ~, essent ia l ly  
y o u n g  ceils) were p r e p a r e d  f rom 18 m m  roots  of e t io la ted  
seedlings.  For  t h e  a u x i n  con ten t ,  t h e  acid f r ac t ion  of t h e  
e t h y l a c e t a t e  e x t r a c t s  were s e p a r a t e d  b y  t h i n  layer  
c h r o m a t o g r a p h y  4 a n d  s u b m i t t e d  to  a Lens roo t  and  s t e m  
sect ions  t e s t  5. The  a u x i n  b i o d e g r a d a t i o n  was s tud ied  w i t h  
c rude  ex t r ac t s  a n d  spec t ropho toco lo r ime t r i c  ( 5 3 5 n m )  
ana lyses  of t h e  f i - indolytacet ic  acid (IAA) de s t r uc t i on  ~. 
The  t o t a l  R N A  was  d e t e r m i n e d  b y  t h e  orc inol  m e t h o d  
p rev ious ly  discussed for a s imi la r  m a t e r i a l L  T he  IRNA 
b i o d e g r a d a t i o n  is ba sed  on  t h e  e x t r a c t i o n  of t he  RNase ,  
t e s t ed  b y  spec t ropho toco lo r ime t r i c  (260 nm)  ana lyses  of 
IRNA d e s t r u c t i o n  s. All resul t s  will be  expressed  b o t h  per  
u n i t  of p r o t e i n  n i t r ogen  d e t e r m i n e d  b y  U V - a b s o r p t i o n  
(280 nm)  a f t e r  e l im i na t i on  of t h e  in te r ferences  of nucleic 
acids9 a n d  pe r  u n i t  of cells accord ing  to  a m e t h o d  based  
on  t h e  use of t h e  N a v a c h i n e  r eagen t  a n d  a pec t inase  
i n c u b a t i o n  ~0. 

Table I. Auxin content and auxin biodegradation in young and old 
cells prepared from the 18 mm roots of Lens culinaris seedlings 

Young cells Old cells 

Auxin content (in ~xg IAA) 
per 10 mg N-protein 706.07 J_ 60.39 1.78 • 0.62 
per 107 ceils 35.4 0.06 
Auxin biodegradation a 68.5 ~ 7.1 94.4 4- 10.2 

In rig IAA destroyed per 1 mg N-protein and 60 rain of enzyme 
incubation. 

As shown  in Tab le  I, t h e  a u x i n  level  in y o u n g  cells is 
s ign i f i can t ly  h i g h e r  t h a n  in older  ones  a n d  t he  I A A  bio- 
d e s t r u c t i o n  is g rea te r  ill old ceils t h a n  in younge r  ones. 
As p rev ious ly  discussed n ,  enzymes  wh ich  con t ro l  t he  
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