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Group No. of mg of phenol 
animals administered 

mean (range) 

mg of free a and totalb phenols elinfinated 
mean (range) 
First 30 mitt First 60 rain First 120 rain First 180 rain First 240 min 

Control 12 0 

Treated 12 12.8 (10.5-14.8) 

a 0.3 (0.0-0.6) 0.5 (0.I-0.9) 0,8 ( 0.4- 1.2) 1.0 ( 0.7- 1.5) 1.3 ( 0.8- 1.9) 
b 0.3 (0,0-0.6) 0.5 (0.2-0.9) 0,8 ( 0.4- 1.3) 1.1 ( 0.7- 1.6) 1.3 ( 0.8- 1.9) 

a 6.8 (6.1-7.3) 9.6 (8.8-9.9) 11.i (I0.2-11.8) 11.8 (11.0-12.5) 12.7 (11.8-13.6) 
b 6.9 (6.2-7,3) 9.6 (8,9-9.9) 11.1 (10.2-II.8) 11.9 (11.0-12.6) 12.7 (11.8-13.7) 

m i n e d  w i t h  t h e  s a m e  r e a g e n t  a f t e r  hydro lys i s  w i th  0 .5N  
H2SO 4 in  sea led  a m p o u l e s  k e p t  a t  100°C for  1 h. 

T h e  T a b l e  shows t h a t  con t ro l  an ima l s  n o r m a l l y  elimi- 
na t e ,  i n  d i sc re te  a m o u n t s ,  some c o m p o u n d s  wh ich  reac t  
as  free p h e n o l s ;  t h e s e  b a s a l  values ,  l ike a b lank ,  m u s t  be  
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s u b t r a c t e d  to  o b t a i n  cor rec t  f igures of t h e  e l i m i n a t i o n  
ra tes  of a d m i n i s t e r e d  doses of phenols .  I t  appears ,  t h e n ,  
t h a t  of t he  200 m g / k g  dose of p h e n o l  a b o u t  50% is 
e l imina ted  wi th in  30 min  a f t e r  t h e  in j ec t ion  a n d  a l m o s t  
90% wi th in  t he  f i rs t  4 h.  T h e  exc re t ed  pheno l s  h a v e  b e e n  
found  on ly  in t he  free form,  c o n j u g a t e d  c o m p o u n d s  ap -  
pear ing  to  be  comple te ly  lacking.  In  t he  F igu re  is r e p o r t e d  
one ind iv idua l  excre t ion  p a t t e r n  of free phenols ,  co r rec ted  
for basa l  e l imina t ion  of pheno l s  a n d  expressed  as % of t he  
in jec ted  dose, 

F r o m  these  e x p e r i m e n t s  i t  a p p e a r s  t h a t  goldf ish  a re  
unab le  to  c o n j u g a t e  phenol ,  whi le  showing  a h i g h  effi- 
c iency in excre t ing  t he  d r u g  u n c h a n g e d .  T h e  l a t t e r  pecu-  
l i a r i ty  m a y  help  to exp la in  t he  r e l a t i v e l y  m o d e r a t e  
pa ren te ra I  tox ic i ty  of pheno l  for fish, n o t w i t h s t a n d i n g  t h e  
fact  t h a t  th i s  a n i m a l  species lacks  t he  m e c h a n i s m  to  dc-  
tox ica te  phenol  b y  m e a n s  of con juga t ion .  

Riassunto. Nel c ipr ino la DLM del  fenolo 6 di  230 m g / k g  
i.m. I1 fenolo, i n i e t t a t o  i.m. a dose di  200 mg/kg ,  v iene  
e l iminato  in media  per  quas i  il 90% nelle p r ime  4 ore 
come fenoli liberi. So t to  il profi lo del la  toss ic i th ,  la m a n -  
ca t a  capacitY, a detoss icare  m e d i a n t e  con iugaz ione  s e m b r a  
nel  pesce c o m p e n s a t a  da l la  e l eva t a  capac i t h  e sc re t iva  degli  
organi  emuntor i .  

P. BoNI 

Istituto di Medicina del Lavoro, Universit?t di Firenze 
(Italy), November 2, 1964. 

S t a s i s - I n d u c e d  C h a n g e s  i n  P l a t e l e t  A d h e s i v e n e s s  

P r e v i o u s  s tud ies  sugges t  t h a t  a b n o r m a l l y  low p la te le t  
adhes ivenes s  is co r re l a t ed  more  closely w i t h  increased 
b leed ing  t e n d e n c y  t h a n  mere  r e d u c t i o n  in t he  p la te le t  
c o u n t  x,2 a n d  t h a t  a b n o r m a l l y  h igh  adhes iveness  b e t t e r  
revea l s  t h e  p r ed i spos i t i on  to t h r o m b o s i s  t h a n  do coagula-  
t i on  t e s t s  or  d e t e r m i n a t i o n s  of p l a t e l e t  c o u n t  2 Ci rcu la tory  
s tas i s  is a f ac to r  p r o m o t i n g  t h r o m b u s  fo rmat ion ,  bu t ,  of 
t h e  fac to rs  i nvo lved ,  inc reased  p l a t e l e t  adhes iveness  is 
r e g a r d e d  as  be ing  t he  m o s t  i m p o r t a n t .  However ,  t he  ef- 
fects  of  s t as i s  on  t h e  p l a t e l e t  adhes iveness  h a v e  no t  been  
s tud ied ,  a l t h o u g h  t h e  coagu la t i on  s t a t u s  seems to be  af- 
fec ted  t h e r e b y ;  bes ides  f ibr inolys is  3, s tas is  h a s  been  found 
to  evoke  h y p e r c o a g u l a b i l i t y  as  re f lec ted  in a sho r t en ing  of 
t h e  p l a s m a  cepha l i n  t i m e  a n d  in  a r ise of t h e  p l a s m a  A H G  
a c t i v i t y  4. Because  t h e  f o r m a t i o n  of a p la t e l e t  n idus  m u s t  
b e  r e g a r d e d  as  t h e  p r i m a r y  e v e n t  of th rombos i s ,  i t  was 
d e e m e d  useflfi t o  d e t e r m i n e  w h e t h e r  t h e  p la t e l e t  adhesive- 

ness is a l te red  by  c i r cu la to ry  stasis ,  a n d  w h e t h e r  t he  
response,  if demons t r ab l e ,  is modi f ied  w i t h  inc reas ing  
periods of stasis.  

The  tes t s  were done on  e igh t  medica l  s t u d e n t s .  A con-  
t ro l  blood sample  (9 ml  in 1 ml  of 3 .13% c i t r a t e  so lu t ion)  
was t a k e n  w i t h o u t  s tas is  f rom an  a n t e c u b i t a l  ve in  of one  
arm.  T h e n  a pressure  cuff was  p laced  a b o v e  t h e  e lbow 
of the  o the r  a r m  and  in f la ted  to I00  m m  Hg. Fol lowing  
s tas is  of 3 or 6 rain,  two  successive samples  of 9 ml  were  
collected f rom a n  a n t e c u b i t a l  ve in  o f  t h e  ' cu f fed '  a rm .  
The  f i rs t  s ample  was cons idered  to  r e p r e s e n t  a large  ve in  

1 A. J. HELI.I~r.I, Seand. J, elin. lab. Invest., Suppl. 51 (1960). 
S. E. MOOLXErL I'. B. J~Nm~Gs, and A. SOm~EN, Am. J. Cardiol. 
I1,290 (1963). 

s j .  R. TmuE and H. T, SWA~, Ctin. Sei. 25, 219 (1963). 
4 O, EG~BERO, Scand. J. clin. lab. Invest. 15, 20 (1963). 
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s a m p l e  a n d  t h e  second  a mic roc i r cu l a t i on  s amp le .  For  
a s se s s ing  t h e  p l a t e l e t  ad hes ivenes s ,  t h e  m e t h o d  deve loped  
b y  HELLEM 1 was  used ,  w i t h  s o m e  m o d i f i c a t i o n s  5. E a c h  
s a m p l e  of c i t r a t ed  b lood was  d r a w n  in to  a p las t i c  syr inge .  
T h i s  was  t h e n  p l aced  in to  an  e lec t r ica l ly  d r i ven  device  
wh ich  expe l led  b lood f r o m  the  sy r i nge  a t  a c o n s t a n t  ra te .  
F o u r  l m l  s a m p l e s  were t a k e n .  T h e  f i rs t  a n d  t h e  f o u r t h  
were  t a k e n  d i r ec t ly  f r o m t h e  syr inge ,  whi le  t he  midd l e  two  
were forced t h r o u g h  s e p a r a t e  p las t i c  t u b i n g s  c o n t a i n i n g  
a s t a n d a r d i z e d  a m o u n t  of  m i n u t e  r o u n d  glass  beads .  F r o m  
t h e  four  s a m p l e s  o b t a i n e d ,  t he  p l a t e l e t  c o u n t s  were  m a d e  
in  d u p l i c a t e  u s i n g  t h e  d i rec t  m e t h o d  t3JORKI~IAN s. Per -  
c en t age  v a l u e s  were  r eckoned  for t he  a d h e s i v e  p la te le t s ,  
for  t hose  a d h e r e d  to  t h e  glass  beads .  M i c r o h e m a t o c r i t  
d e t e r m i n a t i o n s  were  also m a d e  in  dup l i c a t e  in o rder  to  
e v a l u a t e  t h e  h e m o c o n c e n t r a t i o n - d e p e n d e n t  c h a n g e s  in  t h e  
a d h e s i v e n e s s  ( adhes ivenes s  cor rec ted  for  h e m a t o c r i t  
c h a n g e s  = o b s e r v e d  p e r c e n t a g e  of a d h e s i v e  p l a t e l e t s  
× 45 /obse rved  hema toc r i t )1 .  All t h e  m a t e r i a l  c o m i n g  in 
c o n t a c t  w i t h  blood was  si l iconized.  

I n  r e sp o n se  to  s t a s i s  a n d  i n d e p e n d e n t  of i t s  d u r a t i o n ,  
t h e  p l a t e l e t  c o u n t  did  n o t  e x h i b i t  a n y  no t i ceab le  changes .  
Y e t  t h e  h e m a t o c r i t  r e a d i n g s  i nc reased  w i t h  i nc reas ing  
per iods  of s tas is .  A t  t h e  s a m e  t i m e  t he  a d h e s i v e n e s s  va lue s  
cor rec ted  for h e m a t o c r i t  c h a n g e s  s h o w e d  a b iphas i c  re-  
sponse ,  n o t a b l y  in  t h e  mic roc i r cu l a t i on  s a m p l e s  (see 
Table) .  

Fo l lowing  3 -min  s tas i s ,  t h e  m e a n  v a l u e s  for  u n c o r r e c t e d  
p la t e l e t  a d h e s i v e n e s s  in t h e  mic roc i r cu l a t i on  s a m p l e s  in- 
c reased  f r o m  45 to 56%,  t h e  m e a n  i n c r e m e n t  (9.9%) be ing  
s t a t i s t i c a l l y  s ign i f i can t  ( P  < 0.001). Meanwh i l e  t h e  h e m a -  
toc r i t  r e a d i n g s  h a d  inc reased  less ( f rom 45 to 47 V o l % ;  

+ 3.0 V o l%  ; _P < 0.01) s u g g e s t i n g  t h a t  a real  e l e va t i on  
in  t h e  p l a t e l e t  a d h e s i v e n e s s  h a d  t a k e n  place.  T h i s  was  
s u b s t a n t i a t e d  b y  t he  f ac t  t h a t  t h e  a d h e s i v e n e s s  v a l u e s  
cor rec ted  for h e m a t o c r i t  c h a n g e s  show e d  a rise f r om 46 to 
53}/0, t h e  m e a n  i n c r e m e n t  (6.2%) sti l l  be ing  s t a t i s t i c a l l y  
s ign i f i can t  ( P  < 0.01). A f t e r  6-rain s tas i s ,  too,  t h e  m e a n  
va lue s  for u n c o r r e c t e d  p la t e l e t  a d h e s i v e n e s s  were signifi-  
c a n t l y  i nc r e a se d  ( f rom 45 to  5 3 % ;  + 8 .4%;  P < 0.01). 
H ow e ve r ,  owing  to a g r e a t e r  rise of t h e  h e m a t o c r i t  r ead -  
ings  a f t e r  6 ra in  ( f rom 45 to  53 V o l % ;  -t-8.7 V o l % ;  
P < 0.001) t h e  co r rec ted  a d h e s i v e n e s s  v a l u e s  p r e s e n t e d  
no  s t a t i s t i c a l l y  s ign i f i can t  d e v i a t i o n  as c o m p a r e d  w i t h  
t h o s e  o b t a i n e d  before  s t a s i s  ( f rom 46 to  4 5 % ;  - - 0 . 2 % ;  
NS) .  

I n  t h e  large  ve in  s a m p l e s  t a k e n  a f t e r  6 -min  s tas is ,  t h e  
co r rec ted  a n d  u n c o r r e c t e d  a d h e s i v e n e s s  v a l u e s  were  dis- 
t i n c t l y  less t h a n  in t h e  mic roc i r c u l a t i on  s a m p l e s ,  a n d  fol- 
lowing 3-min  s t a s i s  t h e r e  w a s  s imi lar ,  t h o u g h  less s t r ik ing ,  
i n e q u a l i t y  in  t h e  a d h e s i v e n e s s  r ead ings .  

The  fol lowing m e c h a n i s m s  m a y  be  cons ide red  to  be  
respons ib le  for  t he  in i t ia l  rise o b s e r v e d  in t h e  p la t e l e t  
a d h e s i v e n e s s  w i t h i n  t h e  mic roc i rcu la t ion ,  a t  least .  I t  is 
we l l - e s t ab l i shed  t h a t  a de nos ine  d i p h o s p h a t e  is capab le  of 
i nc r e a s ing  t h e  p la t e l e t  a d h e s i v e n e s s  in v e r y  m i n u t e  con-  
c e n t r a t i o n s  ~,s. U n d e r  cond i t i ons  of s tas is ,  t h i s  c o m p o u n d  

H. S. S. SARAIAS and G. MYLLYLX, Ann. Acad. Sci. fenn. A.VJ08, 
1 (1964). 

6 S. E. BJ6RK,'aAN, Acta haemat. 22, 377 (1959). 
7 A. GAARDER, J. JONSEN, S. LALAND, A. J. HELLEM, and P. A. 

OWREN, Nature 192, 531 (1961). 
8 G. V. R. BORN and M. J. CROSS, J. Physiol., Lond. 168, 178 (1963). 

Platelet count (PC; thousands per mm3), hematocrit values (HC; Vol %) and platelet adhesiveness (%), uncorrected (PA) and corrected 
(PAc) for hematoerit changes, in blood samples taken from an antecubital vein before and after 3 or 5 min stasis (100 mm Hg), I = first 9-ml 

sample, II = second 9-ml sample 

Case Before stasis After 3-rain stasis After 6-min stasis 

(I) I II I II 

PC He  PA PA c PC HC PA PA c PC HC PA PA c PC HC PA PA e PC HC PA PA c 

la 165 49 40 37 155 53 53 45 
b 231 48 52 49 247 57 64 51 

2a 261 43 43 45 247 45 67 67 
b 256 43 43 45 257 47 37 35 

3a 221 48 50 47 225 49 54 50 
b 201 49 48 44 197 58 49 38 222 60 65 49 

4a 248 45 53 53 233 47 60 57 
b 213 46 33 32 226 50 38 34 208 57 52 41 

5a 176 47 50 48 165 48 51 48 165 48 55 52 
b 210 47 49 47 199 53 60 51 
e 216 48 46 43 206 54 39 33 213 61 49 36 

6a 197 43 42 44 196 45 45 45 195 47 46 44 
b 228 44 42 43 236 46 52 51 
e 238 44 40 41 234 52 45 39 246 52 54 47 

7a 216 40 49 55 212 44 51 52 234 45 58 58 
b 222 40 42 47 261 49 51 47 

8a 178 41 53 58 220 48 55 51 222 48 58 54 
b 169 42 43 46 211 48 46 43 

Mean 214 45 45 46 191 46 49 48 210 47 56 53 213 52 45 39 232 53 53 45 

Mean increments -- 3.7 + 16.8 
+3.0 +8.7 

+9.9 +8.4  
+ 6.2 -- 0.2 
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m a y  be l iberated into the  microcirculat ion from the tis- 
sues, including pla te le ts  and red ceils, main ly  as a result  
of hypoxia - induced  degrada t ion  of intraeel lular  high- 
energy  phosphates .  Some recent  studies suggest t ha t  tis- 
sue epinephr ine  could  p romo te  this  nucleot ide release ~. 
Also, owing to an increased coagulabi l i ty  of the  blood in 
response to  stasis ~, t races  of t h r o m b i n  m a y  be generated 
in t he  p la te le t  surfaces wi th  a consequent  release of 
adenosine d iphospha te  f rom the  ptatelets  x°. A self-per- 
pe tua t ing  mechan i sm increasing the  p la te le t  adhesiveness 
could be  establ ished thereby.  Nevertheless ,  the  apparent  
fall  in the  p la te le t  adhesiveness  by 6-min stasis suggests 
t h a t  mechan isms  reducing  the  adhesiveness come into 
p lay  dur ing sus ta ined stasis. An increased fibrinolytic 
a c t i v i t y  m a y  be proposed as a mechanism involved.  
TIGHE and SWAN~ have  demons t ra ted  that ,  af ter  stasis 
s imilar  to t h a t  employed  in the  present  tests and lasting 
3.5 rain or  more,  there  occurs a s teady  increase in the 
f ibr inolyt ic  ac t iv i ty ,  and others  have  shown tha t  the 
p la te le t  adhesiveness  is reduced by  fibrinolysis through 
inhibi t ion  of the  adhesiveness- increasing factors n. In  
case the  pla te le ts  cons t i tu te  the crit ical  moie ty  in throm- 
bogenesis,  i t  would  appear  t h a t  fibrinolysis normal ly  
counterac t s  t h rombus  format ion  by  its indirect,  adhesive- 
ness-reducing act ion on the  platelets.  

The unequa l  adhesiveness  response in the large vein 
and  microci rcula t ion samples  is compat ib le  wi th  the 
evidence  suggest ing tha t ,  in studies on thrombogenesis ,  it 
is hazardous  to  t ransfer  observat ions  made  on large ves- 
sels to  the  mieroci rcula t ion  and vice versa  x~. Moreover,  i t  
po in ts  to  the  possibi l i ty  tha t ,  whenever  mult iple  blood 

samples  are t aken  under  stasis for hemos ta t i c  studies, 
qui te  un i form changes m a y  not  occur  in var ious  hemo-  
s ta t ic  indices in the successive samples  x~. 

Zusamme**/assung. Stauung  des Blutkre is laufs  mi t  
Hilfe einer  Druekmansche t t e  (100 m m  Hg) am Obera rm 
verursach te  eine Ver i inderung der  Blutbl l i t tchenadhi is i -  
vi t i i t  im distal  davon  gelegenen Bereich des Kreislaufs.  
Nach einer  S taunng  yon 3 min  n a h m e n  die in bezug auf  
die H / ima tok r i t zunahme  korr ig ier ten  Adh~tsivit~tswerte 
zu. Nach einer S tauung  von 6 min  war  eine Rt ickkehr  der  
korr igier ten Adhiis ivi tAtswerte zur  Ausgangslage oder  
auf noch niedrigere Wer te  feststel lbar.  I m  Blur,  welches 
hauptsttchlich aus den gr6sseren Venen he r s t ammte ,  und 
im Blut  aus dem Kapi l la rgebie t  waren die Ver~inderungen 
der Adh/isivitt~t gleichgerichtet ,  jedoch verschieden gross. 

H. S, S. SARAJAS and G. MYLLYL)~ 

Institute o/ Physiology, University o/Helsinhi 
(Finland), September 25, 196& 

J. R. O'Bmu~, J. elin. Path. 17, 275 (1964}. 
10 K. GRETTE, Acta physiol, stand., SuppL 195 (1962). 
~a t'. KowaLsm, M. Kovf.:c, and Z. W~Gazv~owtcz, Thromb. Diath. 

haem. I0, 406 (1964). 
~e S. W~SSLER, Fed. Proe. 22, I366 (I963). 
~a This work was financially supported by the Sigrid Jusfilius Foun- 

dation and the Fimfish Medical Research Council. 

Sur le r61e jou6 par l'atrophie du thymus dans 
l ' inhibition de la lymphopoi~se  provoqu6e par la 
c a r e n c e  a l i m e n t a i r e  e n  p r o t 6 i n e s  c h e z  l e  r a t  m i l l e  

E t a n t  donng la prgcocit6 de l ' involu t ion  t h y m i q u e  dens 
la carence en prot6ines et  le pouvoi r  s t imulan t  exerc6 par  
le t h y m u s  sur la lymphopoibse,  il nous a paru int6ressant 
de voir  jusqu'5, quel  po in t  ce t te  involu t ion  commanda i t  la 
lymphocy top6n ie  sanguine des ra ts  carenc6s. 

Technique e~vpdrimentale. 13 rats  m~tles (x, Vistar) intacts  
e t  a t t t an t  de ra ts  thymectomis6s  3 /~ 4 semaines aprbs 
le naissance,  coupl6s avec  les pr6c6dents, sont  ~ l'~tge de 70 
joa rs  soumis  ~ un  r6gime sans prot6ines (pour sa compo- 
si t ion voir~). 7 couples sont  sacrifi~s aprbs 28 jours. Les 
au t res  sont,  apr~s 70 jours  de carenee remis pendan t  4 
semaines  ~ un r6gime ~ 18% de cas6ine ~. 

Des num6ra t ions  p6riodiques de leucocytes sont  com- 
pl6t6es pa r  des mensura t ions  des diam~tres  lymphocy-  
taires.  Selon leurs indices cellulaires (produits de deux 
diam~tres  perpendiculaires) ,  les tymphocytes  sont  rfipartis 
en pet i t s  ( <  80 #~), moyens  (80-110 #~) et  grands Iympho- 
cytes  ( > 110/~) .  

Rdsultats. (1) D~s a v a n t  le r6gime carenc~ les rats 
thymectomis6s  ont  5. peu pr6s deux fois moins de lympho-  
cytes  circulants  que  les rats  intacts ,  la r6duction por tan t  
su r tou t  sur les pet i ts ,  mais  aussi sur les grands lympho-  
cytes  (Figure). 

(2) Sous l ' e f fe t  de la carence en prot6ines les deux 
groupes de ra ts  in tac t s  et  thymectomis~s  accusent  une 
chute  61ective du hombre  des moyens et des grands lym- 
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Taux moyens de pctits (P), moyens (N) et grands (G) lymphoeytes 
chez des rats mr~les intacts et des rats thymectomi.~s (segments 
foneds des colonnes et chiffres entre parenthbscs) au eours d'un rd- 
gime sans prot('ines et d'un rdgime de rdparation.h 18% de easdine. 
Dans les eolonnes 8 et 9, los valeurs des rats tllymeetomises d6passent 

celles des rats intaets. 
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