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cells f rom spleens and  l y m p h  nodes,  respect ively ,  as 
c o m p a r e d  to 30-60 m g  for hea r t ,  lung  a n d  k idney.  L ive r  
di f fered f rom these  t i ssues  ill t h e  Iow con t en t s  of b o t h  
f a t t y  acids a n d  t r iglycer ides .  Tab le  I I  shows a represen-  
t a t i v e  of cy to tox i c i t y  t es t s  in  wh ich  t he  n e u t r a l  l ip id  
classes and  t he  phospho l ip ids  f rom l y m p h o i d  ceils a n d  t he  
l ivers  were e x a m i n e d  for  t h e i r  cy to tox ic  a c t i v i t y  aga ins t  
t he  t u m o r  cells as descr ibed  above .  I t  can  be  seen t h a t  
all, or nea r ly  all, groups  of t h e  mice rece iv ing  t h e  t u m o r  
cells p r e i n c u b a t e d  w i t h  f a t t y  acids, i r respec t ive  of t he  
or ig ina l  t issues,  a t  a c o n c e n t r a t i o n  of 2 m g  pe r  m l  of cell 
suspens ion  fai led to deve lop  t u m o r s  a t  t he  end  of t he  
60-day  period,  while  con t ro l  mice i n v a r i a b l y  d ied  f rom 
asci t ic  t u m o r s  in  less t h a n  20 days.  I n  c o n t r a s t  to  this ,  all  
o t h e r  l ip id  classes were p rac t i ca l ly  ineffec t ive  to  suppress  
t he  g r o w t h  of t u m o r  ceils. F r o m  t h e  foregoing i t  m a y  be  
conc luded  t h a t  l y m p h o i d  ceils are s ha r p l y  d i s t ingu i shab le  
f rom o t h e r  m a m m a l i a n  cells in  t he  excep t iona l ly  h igh  
c o n t e n t s  of t he  cy to tox ic  free f a t t y  acids. 

A l t h o u g h  f a t t y  acids a n d  t h e i r  esters  f rom var ious  
sources 5, s -la h a v e  long been  k n o w n  to be  h igh ly  cy to tox ic  
to  m a m m a l i a n  cells inc lud ing  t u m o r  cells, OKIJI)AIRA et  
al. ~ were t he  f i rs t  to  sugges t  t h e  poss ib i l i ty  of f a t t y  acids 
i so la ted  f rom l y m p h  node  e x t r a c t  as a cy to tox ic  fac to r  
of l y m p h o i d  ceils. Ve ry  recent ly ,  TIJ~NELL e t  al. *~ h a v e  
p r e sen t ed  ev idence  t h a t  a c c u m u l a t i o n  of free f a t t y  acids 
is i nvo lved  in cor t i cos te ro id - induced  lymphocy to lys i s .  
The  p re sen t  results ,  d e m o n s t r a t i n g  t he  occur rence  of h igh  
leve!s of cy to tox ic  f a t t y  acids c o n c o m i t a n t  w i t h  the  
increase  of s terol  es ters  in  l y m p h o i d  cells, p o i n t  to  

cha rac te r i s t i c  fea tu res  of f a t t y  acid m e t a b o l i s m  in 
l y m p h o i d  cells, p r e s u m a b l y  u n d e r l y i n g  t he  physiologicaI  
f unc t i on  of l y m p h o i d  ceils as a surve i l lance  mechan i sm.  

Rdsumd. On a t rouv6,  chez le cobaye,  que  la t e n e u r  en  
acides gras des cellules l y m p h o i d e s  isol6es de la  r a t e  e t  
des gangl ions  es t  5-6  fois p lus  a b o n d a n t e  que  celle 
d ' a u t r e s  t issus.  Ces acides son t  f o r t e m e n t  cy to tox iques  
pou r  la cellule canc6reuse  d 'Eh r l i ch .  
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A Comparison of the Effects of Several Diuretics and Sulfhydryl Reagents on the in vitro 
Glotting Time of Rat, Guinea-Pig  and Human Blood 

I n  a r ecen t  c o m m u n i c a t i o n  GAOI) e t  al. 1 d e m o n s t r a t e d  
t h a t  t he  o rganomercu r i a l  c o m p o u n d s  mera l lur ide ,  mersa ly l  
and  p -ch lo romercur ibenzo ic  acid (PCMB), all c apab le  of 
r eac t ing  w i t h  p ro t e in  su l fhydry l  groups,  i n h i b i t  p l a t e l e t  
agg rega t ion  induced  b y  adenos ine  d i p h o s p h a t e  (ADP),  
whi le  e t h a c r y n i e  acid, a n o n - m e r c u r i a l  d iure t ic  b u t  also 
capab le  of r eac t ing  w i t h  p r o t e i n  su l fhyd ry l  groups,  h a d  no 
effect. Converse ly  m e t h y l - m e r c u r i c  chloride,  an  organo-  
mercur ia l  su l fhydry l  reagent ,  caused aggrega t ion  in  t he  
absence  of exogenous  ADP.  Because  of t he  cen t r a l  role 
occupied  b y  p la te le t s  in  b lood coagula t ion ,  t h r o m b o s i s  
f o r m a t i o n  and  t he  h e m o s t a t i c  mechan ism2,  t he  effect  of 
these  c o m p o u n d s  on t he  c lo t t i ng  t i m e  of recalcif ied whole  
b lood f rom ra t ,  gu inea  pig  a n d  h u m a n  was inves t iga ted .  
The  resul t s  of t h i s  s t u d y  are r epo r t ed  in t he  p re sen t  com- 
mun ica t i on .  

Materials and methods. Blood was col lected f rom W i s t a r  
s t r a i n  r a t s  and  Syr i an  R a n d o m  s t r a i n  gu inea  pigs b y  
card iac  p u n c t u r e  and  f rom h u m a n  male  vo lun t ee r s  b y  
v e n i p u n c t u r e  in to  s i l iconized glass t ubes  c o n t a i n i n g  3.8% 
sod ium c i t ra te .  F ina l  ra t io  of b lood /c i t r a t e  was  9:1. 

The  si l icone c lo t t ing  t i m e  was d e t e r m i n e d  accord ing  
to t he  m e t h o d  of CONSTANTINE et  al. 8. T he  reac t ion  was 
s t a r t e d  b y  t he  add i t i on  of 0.2 ml  of 2.8 X 10 2 M CaCI~ 
(final c o n c e n t r a t i o n  9.5 • 10 -a M) to si l iconized t e s t  t ubes  
(10 • 75 ram) c o n t a i n i n g  0.2 ml  c i t r a t ed  b lood a n d  0.2 ml  
of t he  t e s t  c o m p o u n d  p r e p a r e d  in modi f ied  ty rodes  
so lu t ion  (Ca ++, Mg++-free). F ina l  v o l u m e  was 0.6 ml.  
Mixing  was  ach ieved  b y  invers ion  of t he  t e s t  t ubes  eve ry  
30 sec. Clo t t ing  t i m e  was n o t e d  w h e n  t h e  b lood was u n a b l e  
to  flow upon  invers ion  of t he  t e s t  t u b e  ~. 

C o m p o u n d s  were o b t a i n e d  f rom the  fol lowing sources:  
M e t h y l m e r c u r i e  chlor ide  (Alpha  Inorganics) ,  p-chloro-  

mercu r ibenzo ic  acid (Mann),  Inersa ly l  (Sigma),  e tha -  
crynic  acid (Merck S h a r p  a n d  Dohme) ,  mera l l u r ide  
(Lakeside  Lab.)  and  mercur i c  chlor ide  (Mal l inckrod t  
Chemicals) .  

Results and discussion. The  resu l t s  of th i s  s t u d y  are 
shown  in t he  Table .  I n  c o n t r a s t  to  t he  s h o r t e n i n g  of t he  
si l icone c lo t t ing  t i m e  of r a t  and  gu inea  pig  blood, m e t h y l -  
mercur i c  chlor ide  p ro longed  ti le c lo t t i ng  t i m e  in all 
h u m a n  subjects .  I n  t h e  case of B. St. on ly  a 40% increase  
was obse rved  as opposed to  t he  g rea t e r  t h a n  500% 
increase  for all  o t h e r  vo lun teers .  The  mercur i a l  d iuret ic ,  
mera l lu r ide  p ro longed  t he  c lo t t ing  t i m e  in 2 of 4 h u m a n  
subjects ,  b u t  h a d  no  effect  on  b lood  f rom e i the r  r a t  or 
guinea-pig.  A g rea te r  t h a n  5-fold increase  in t he  c lo t t ing  
t i m e  of b lood f rom all t h r e e  species was  obse rved  in t he  
presence  of t h e  o the r  mercu r i a l  diuret ic ,  mersalyl .  I n  
a d d i t i o n  to  l e n g t h e n i n g  t h e  c lo t t i ng  t ime,  mer sa ly l  also 
caused  hemolys i s  of e r y t h r o c y t e s  f rom r a t  a n d  gu inea-p ig  
b lood b u t  h a d  no  effect  on  a n y  of t h e  4 h u m a n  b lood  
samples .  I n  c o n t r a s t  to  t h e  effects of t he  2 mercu r i a l  
diuret ics ,  t he  n o n - m e r c u r i a l  d iu re t i c  agent ,  e t h a c r y n i c  
acid, caused  a s l igh t  acce le ra t ion  in t he  c lo t t ing  t i m e  in 
3 ou t  of 4 of t h e  h u m a n  sub jec t s  b u t  h a d  no  effect  on  
e i the r  of t he  2 a n i m a l  species. The  su l fhydry l  reagents ,  
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Effect of several compounds on the clotting time of whole blood 
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Test compound a Rat Guinea-Pig Human 

F.M. D.H. B.St. S.H. 

(%) (%) (%) (%) (%) (%) 

Nil 100 �9 100 100 100 100 100 
Methylmercuric chloride 60 55 > 500 ~ > 500 ~ 140 > 500 ~ 
Meralluride 100 100 100 111 150 250 
Ethaerynie acid 100 100 70 100 70 80 
Mersalyi > 500 b 2> 500 b,, > 500 2> 500 2> 400 > 500 
PCMB 100 100 92 96 104 100 
HgCI 2 -- 93 100 b _ _ 100 b 

All values expressed relative to control time designated as 100% ; b Hemolysis of red blood cells was observed; o Slight partial incomplete 
clots observed; contents could move easily upon inversion of tubes and complete clotting of test tube contents resulting in stoppage of move- 
ment of contents did not occur; a AII test compounds were present at a final concentration of 3.3 • 10 ~ M except PCMB which was present at 
a concentration of 8 • 10 -4 M. 

p-ch lo romercur ibenzoa te  and  mercur ic  chloride were 
ineffect ive in a l ter ing c lo t t ing  t imes  of all species s tudied.  

No def ini te  conclusion as to  the  mechan i sm of act ion 
whereby  these  compounds  affect  c lo t t ing t imes  is possible 
f rom the  p re l imina ry  resul ts  p resen ted  here  because of the  
complex  sequence of even t s  and  the  m a n y  co-factors  
involved  in t he  blood coagulat ion process.  For  example ,  
a l though  blood c lo t t ing  m a y  be regarded  to consis t  of 
3 basic react ions  involving a u t o p r o t h r o m b i n  C, t h r o m b i n  
or f ibrin format ion ,  m a n y  o the r  accessory complexi t ies  are 
essent ia l  ill order  to pe rmi t  t he  smoo th  progression or 
r e t a rda t i on  of these  reac t ions  5. Moreover,  su l fhydry l  
reagents  have  been shown to  p r even t  the  release of various 
p la te le t  cons t i tuen t s  which  are known  to  be invoved  in 
blood c lot t ing 6, 7 and  thus  m a y  account  for the  inhib i t ion  
of t he  c lo t t ing  m e c h a n i s m  by  some of the  compounds  
tes ted.  Conversely,  accelerat ion of the  c lo t t ing t imes  migh t  
be due to  s t imula t ion  of t he  release react ion.  In  addi t ion,  
Fac to r  X I I I  which  requires  free thiol  groups  for ac t iv i ty  
has  been  shown to  be inac t iva ted  by  mercuric  compounds  s, 9 
t hus  offering ano the r  possible  mode  of ac t ion  in order  to 
accoun t  for t he  de layed  c lo t t ing  t imes  ob ta ined  wi th  
several  of t he  compounds .  Quan t i t a t i ve  differences in 
c lo t t ing  t imes  be tween  individuals  or species m i g h t  also 
be due to differences in p lasma  levels of m e r c a p t a l b u m i n  
(major  source of p ro te in  su l fhydry l  groups in plasma) 
which  is k n o w n  to p ro t ec t  c lo t t ing  factors  f rom in- 
ac t iva t ion  by  su l fhydry l  reagents  1~ However ,  a lack of 
in fo rmat ion  on the  p l a sma  levels of m e r c a p t a t b u m i n  in the  
various species and  its re la t ive  effect iveness  in p reven t ing  
the  d rug- induced  inac t iva t ion  of c lo t t ing factors  p reven t s  

a p lausible  specula t ion  on its con t r ibu t ion  towards  the  
effects  on tile c lo t t ing  process of those  drugs r epor ted  in 
th is  communica t idn .  

Rdsumd. On 6tudie l 'e f fe t  d ' une  s6rie de compos6s 
(capables de r6agir avec les groupes su l fhydryle  des 
prot6ines) sur la vi tesse de coagula t ion  du sang recalcifi6 
du rat ,  du cobaye et  de l ' homme.  Le chlorure m6thy l ique  
de mercure  acc61~re la coagulat ion chez le ra t  et  le cobaye,  
mais  la r e t a rde  chez l ' homme.  Le m6ral luride acc61bre 
et  l 'acide 6 thacr in ique re ta rde  la coagulat ion du sang chez 
cer ta ins  sujets  humains ,  mais  n ' o n t  aucun effet  chez le 
ra t  et  le cobaye.  Le m6rsalyle prolonge de beaucoup le 
t e m p s  de coagulat ion chez te rat ,  le cobaye  et  l ' homme,  
mais  le PCMB et le HgC12 n ' o n t  pus d 'effet .  
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C h a n g e s  of B l o o d  G l u c o s e  D u r i n g  A n a p h y l a x i s  in  

I t  is well known  t h a t  t he  in jec t ion  of Bordetella 
pertussis vaccine (BPV) given along wi th  the  sensi t iz ing 
dose of an t igen  decreases t he  res is tance  of ra t s  to ana-  
phylac t ic  shock 1, 2. The sever i ty  of anaphy lac t i e  shock is 
cons iderably  inf luenced by  a l te ra t ions  in blood glucose, 
i.e., increased anaphy lac t i c  sens i t iv i ty  could be induced  
by  agents  causing hypog lycemia  a t  the  t ime of challenge,  
and  hype rg lycemia  resul ts  in a decreased suscept ib i l i ty  3-5. 
Af te r  B P V  t r e a t m e n t  a pro longed decrease of blood 
glucose 5, 6 and  d i s tu rbances  in blood glucose regula t ion ~-9 
could be d e m o n s t r a t e d  in rats.  To ver i fy  the  possible  role 

P e r t u s s i s  S e n s i t i z e d  Rat~  

of these  f indings ill t he  p a t h o m e c h a n i s m  of severe ana-  
phy lac t i c  react ions,  blood glucose a l te ra t ions  were followed 
dur ing  the  t ime  course of anaphy lae t i c  shock in B P V  
p re t r ea t ed  and un t r ea t ed  rats.  

200 female ra t s  of V~:istar s t ra in  (150-200 g) were 
devided  in to  4 groups and  t r ea t ed  i.p. as follows: 1.1 inl 
of phys .  saline, 2. 1 ml  of horse serum, 3. 0.1 ml  of B P V  
(3 • 10 l~ organism) + 1 ml  of phys.  saline, 4. 0.1 ml  of 
B P V  + 1 ml of horse serum. 12 days  la ter  as a chal langing 
an t igen  dose, 1 ml  of horse se rmn was admin i s t e red  i.v. 
to  each of t he  groups of animals.  Thus,  groups 2 and  4 


