
15. 10. 1975 Speeialia 1225 

Mean values and standard deviations of the percent drop of the platelet count in respect to the basal number for every group of experiments 
(5 rats for each case reported, 6 rats for the control). 

Group of experiments Variation of the basal platelet count after ADP 

2 min 4 rain 15 nfin 30 min 

A) Control --44.70 • 2.60 

B) Exclusion of the splenic circulation --33.09 • 5.34 
t = 3.94 > 2.262 

C) Exclusion of the renal circulation 29.73 -L 6.44 
t 4.30 > 2.262 

D} ;Exclusion of a limb circulation -- 3].77 J_ 3.53 
t -- 5.89 > 2.262 

E) Exclusion of the cerebral circulation --30.35 ~- 2.81 
t = 7.85 > 2.262 

--21.95 ~ 5.14 --14.17 _t_ 5.86 --9.42 :Jz 6.38 

--27.03 • 1.48 --19.22 4- 10.48 --8.43 =~ 3.70 

--26.51 ::]= 5.07 --13.33 -/- 6.50 --6.57 -1- 2.21 

--22.25 =L 5.59 10.85 -L 3.93 --5.25 4- 5.52 

--22.17 • 7.17 -- 5.66 4- 2.43 --1.85 4- 2.04 

The t-values are reported for p 0.05 of the data measured at the maximum of the effect of ADP (2 min) in each group of experiments in 
respect to the control, 

t r a p p i n g  of t h e  p la t e l e t  agg rega t e s  b y  the  rena l  and  t he  
h ind- l eg  m i c r o v a s c u l a t u r e ,  bes ides  the  well k n o w n  
p u l m o n a r y  d is t r ic t  ~,2. The  degree  of the  m a x i m u m  
drop  of t h e  p la te le t  c o u n t  obse rved  2 ra in  a f t e r  t i le be- 
g in n in g  of t h e  A D P  in jec t ion,  was  s imi la r  in all t h e  
ope ra t ed  a n i m a l s  in spi te  of t he  d i f fe ren t  blood flow, 
length ,  rheological  and  me tabo l i c  cha rac t e r i s t i c s  of the  
renal ,  splenic,  cerebral  and  of h i n d - l i m b  c i rcu la t ions  w h ic h  
we exc luded  respec t ive ly .  C o n s e q u e n t l y  t h e  c o n t r i b u t i o n  
of each c i r cu la to ry  d i s t r i c t  to  t he  t r a p p i n g  of t he  p la te le t s  
is no t  v a lu ab l e  in our  e x p e r i m e n t a l  cond i t ions ;  however ,  
we sugges t  t h a t  t he  exc lus ions  leave ou t  a p a r t  of t he  
to t a l  t r a p p i n g  e n d o t h e l i u m ,  while  some  c o n t e m p o r a n e o u s -  
ly occur r ing  h a e m o d y n a m i c  c h a n g e s  m a y  affect  t he  
pool of t h e  p la te le t s  t r a p p e d  elsewere. For  e x a m p l e  we 
obse rved  a m a r k e d  increase  in t he  blood p re s su re  follow- 
ing t h e  exc lus ion  of t he  cerebra l  c i rcu la t ion  and  a less 
m a r k e d  increase  fol lowing t he  renal  exclusion.  Moreover ,  
the e n h a n c e d  s y m p a t h e t i c  a c t i v i t y  occur r ing  a f te r  t h e  
exc lus ion  of t h e  cerebral  c i rcu la t ion  m i g h t  be responsib le  
also for t h e  increased  ve loc i ty  and  e x t e n t  in t he  r ecovery  
of t h e  p la t e l e t  c o u n t  obse rved  in th i s  case. W e  sugge s t  

t h a t  t he  spleen, w h ic h  is k n o w n  to  s eques t e r  p la te le t s  10 
a n d  release h a e m a t i c  ceils in suc h  c i r c u m s t a n c e s  t~, ~2 was  
obv ious ly  induced  to  squeeze  ou t  a n d  p u t  in c i rcu la t ion  
t he  seques te red  p la te le ts .  

Summary. The  effect  of t he  A D P  in fus ion  on t he  basa l  
p l a t e l e t  c o u n t  was  s t ud i e d  in con t ro l s  a nd  in r a t s  sub-  
m i t t e d  to  t he  exc lus ion  of t he  fol lowing c i r cu la to ry  
d i s t r i c t s :  splenic,  renal ,  cerebral  a n d  of a h ind - l imb .  
Af t e r  t hese  exc lus ions  the  A D P - i n d u c e d  t h r o m b o c y t o -  
pen ia  was  less m a r k e d  t h a n  the  controls .  
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Change in Levels  of Cholesterol  and Free Fatty Acids  of L y m p h o i d  Cells During  T u m o r  Growth  

I t  is well k n o w n  t h a t  t he  s t r u c t u r a l  l ipid of m a m m a l i a n  
cell m e m b r a n e  cons i s t s  p r i m a r i l y  of phospho l i p id  a nd  
choles tero l  in f ixed p ropo r t i ons  specific for species  a n d  
cell t y p e s  1-4. S tud ies  on t he  l ipids f rom n o r m a l  l y m p h o -  
cy te s  a n d  l eu k emic  cells i nd i ca t ed  m a r k e d  decrease  of 
choles te ro l  in l eukemic  ceils as  c o m p a r e d  to  n o r m a l  
l y m p h o c y t e s  5, 6. However ,  l i t t le  i n f o r m a t i o n  is ava i lab le  
a b o u t  t h e  lipid co mpos i t i on  of l y m p h o c y t e s  f r om a n i m a l s  
w i th  ca rc inoma ,  excep t  l eukemia .  P r e v i o u s l y  we repor t ed  
h i g h  levels  of cy to tox i c  free t a t t y  acids  in  t he  splenic  
l y m p h o i d  cells f rom g u i n e a - p i g s L  T h e  p r e s e n t  s t u d y  
d e m o n s t r a t e s  m a r k e d  c h a n g e  in levels  of choles te ro l  a n d  
free f a t t y  acids  of l y m p h o i d  cells f rom d i f fe ren t  t i s sues  of 
mice  fol lowing t h e  g r o w t h  of E h r l i c h ' s  asc i tes  ca rc inoma .  

A d u l t  f emale  mice  of ddN s t ra in ,  we igh ing  24-26  g, 
were u sed  t h r o u g h o u t .  T h e  mice  were i nocu la t ed  i.p. 
w i th  E h r l i c h ' s  asci t ic  t u m o r  cells (5 • 10 ~ ce l l s /mouse) .  
A t  i n t e rv a l s  of 5 and  10 d a y s  a f te r  t u m o r  i m p l a n t a t i o n ,  
t h e  a n i m a l s  were killed b y  cervical  d is locat ion.  T h e  

t h y m u s ,  sp leen  a n d  l y m p h  nodes  (cervical a n d  m e s e n -  
ter ic  l y m p h  nodes),  all of t he se  t i s sues  were r e m o v e d  a n d  
pooled f rom 100 i n d i v i d u a l  mice,  w h i c h  h a d  been  fed 
w i th  diet  a nd  g iven  w a t e r  ad  l ib i tum.  S u s p e n s i o n s  of 
l y m p h o i d  cells were p r e p a r e d  as  follows : t he  pooled  t i s sue s  
were  c u t  in to  sma l l  pieces,  s u s p e n d e d  in p h o s p h a t e -  
bu f fe red  sal ine (pH 7.2)s a n d  f i l tered t h r o u g h  gauze .  
The n ,  t he  cell s u s p e n s i o n s  were c e n t r i f uge d  for 10 rain  a t  
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Lipid composition of lymphoid cells from thymus, spleen, cervical lymph node and mesenteric lymph node of normal and tmnor-bearing mice 

Tissues Days after Tissue Lipid]lymphoid cells (mg/1010 cells) ~ Cholesterol 
implan- weight 
tation (g/100 mice) Total Iipids Phospholipids Neutrallipids Phospholipids 

(molar ratio) b 
Cholesterol Fatty acids Triglycerides 

Thymus Normal 9.8 4- 0.5 44.2 • 1.6 23.3 4- 1.3 5.6 • 0.5 4.6 t 0.4 7.9 4- 0.8 0.48 
5 7.4 i 0.4 57.5 4- 1.4 30.0 4- 1.4 6.8 4- 0.4 6.1 • 0.4 9.0 • 1.5 0.45 

10 3.5 4- 0.1 74.7 4- 4.1 34.7 4- 2.7 9.3 4- 0.6 11.6 4- 0.4 8.8 4- 0.6 0.54 

Spleen Normal 11.8 4- 0.2 56.5 4- 1.7 29.5 :t= 2.4 10.1 =k 0.5 6.5 4- 0.5 7.6 4- 1.7 0.69 
5 21.4 4- 0.4 65.5 4- 1.8 35.8 -1- 1.9 14.4 4- 0.6 8.6 -t- 0.3 3.6 4- 0.2 0.81 

10 9.9 4- 0.2 85.8 4- 5.5 46.5 4- 3.6 17.0:1_ 0.6 9.5 4- 0.3 7.6 4- 0.7 0.73 

Cervical Normal 10.0 4- 0.7 73.3 4- 1.7 30.7 4- 0.8 6.9 :~= 0.7 7.5 4- 0.6 22.9 4- 1.8 0.45 
lymph 5 8.0 4- 0.6 85.4 4- 2.9 35.0 4- 2.3 9.2 4- 1.0 11.1 4- 1.0 23.3 4- 1.8 0.53 
node 10 4.5 4- 0.4 97.8 • 3.5 38.5 4- 1.4 15.2 -6 1.0 16.4 4- 0.6 16.0 • 1.0 0.79 

l~[esenteric Normal ~ 11.0 4- 0.5 107.1 4- 4.3 30.4 4- 2.2 12.7 4- 0.4 43.8 4- 3.1 13.1 4- 1.2 0.84 
lymph 5 13.1 4- 0.2 60.2 4- 3.8 29.9 4- 1.7 7.0 4- 0.6 11.8 -t- 1.2 7.9 4- 1.1 0.47 
node 10 8.1 4- 0.2 55.4 -4- 2.0 28.9 4- 1.2 6.0 4- 0.5 811 4- 0.4 7.2 4- 0.7 0.42 

�9 Each value is given as mean -t- SE of 6 pools from 100 individual mice. bThe phospholipid molecular weight was assumed to be 775. e Lipid 
contents (rag/10 t~ ceils) of mesenteric lymphoid cells from normal mice deprived of diet for 48 h before the experiments were as follows: 
total lipids, 101.9; phospholipids, 32.7; cholesterol, 16.5; fatty acids, 37.4; triglyeerides, 8.5. 

200 g, followed by  r epea t ed  washings.  Red  cells c o n t a m i n a t -  
ing in splenic cells were lysed b y  t r e a t m e n t  w i th  0.83% 
NH4C19. Morphological ly,  92-97% of leukocytes  in the  
cell suspens ions  were  lymphocy tes ,  t he  r ema inde r  
pr inc ipa l ly  re t icular  cells. Ex t r ac t ion ,  f rac t iona t ion  and  
q u a n t i t a t i o n  of lipid c o m p o n e n t s  of t he  l ympho id  cells, 
were  all pe r fo rmed  by  the  m e t h o d  descr ibed prev ious lyL 

_As can be seen in t h e  Table,  the re  was only  a sl ight  
difference in t he  phosphol ip id  con ten t s  a m o n g  lympho id  
cells f rom 4 d i f ferent  t issues of no rma l  mice. The cho- 
lesterol  levels of l ympho id  ceils f rom norma l  animals  
differed cons iderab ly  w i t h  tissues, r ang ing  be tween  5.6 
mg/1010 cells for t h y m u s  and  12.7 mg/101~ ceils for me-  
senter ic  l y m p h  node.  The cholesterol  to  phospho l ip id  
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Linear relationship between the quantities of cholesterol and free 
fatty acids in lymphoid ceils. The contents of these lipids in lymphoid 
cells are given in the Tabte. LC, lymphoid ceils. 

(C/P) molar  ra t io  for no rma l  mice was  0.84 in t h e  mesen-  
ter ic  l y mp h o i d  cells and  0.69 in the  splenic lymphoid  
cells, whereas  the  C/P molar  ra t io  in the  fh y mi c  and  
cervical  l y mp h o i d  ceils was  less t h a n  0.50. Fol lowing 
t u m o r  inoculat ion,  t he  cholesterol  con ten t s  in lymphoid  
ceils, excep t  t he  mesenter ic  l y mp h o i d  cells, increased 
progressively,  w i th  a c o n c o m i t a n t  increase in the  phos-  
pholipids.  The increases of cholesterol  in t he  lymphoid  
ceils were  a b o u t  66~o for t h y m u s ,  68~o for spleen and  
120% for cervical  l y m p h  node,  respec t ive ly ,  a t  10 days  
a f te r  t u m o r  imp lan t a t i on  (p < 0.01). On the  o the r  hand,  the  
phospho l ip id  con ten t s  in t he  t h y m i c  and  splenic lymphoid  
cells f rom tumor -bea r ing  mice exceeded  by  abou t  49~ 
and  58% t h e  values  for no rma l  an imals  on t h e  10th d a y  
(p < 0.01). Bu t  the  increase of phosphol ip ids  in the  cer-  
vical  l ympho id  cells was s l ight ly  ( abou t  25 0/0 increase 
a t  10 days ;  p < 0.05). In  con t r a s t  to  t he  o the r  3 lymphoid  
cells, t he  mesente r ic  l ympho id  cells f rom tumor -bea r ing  
mice con ta ined  lower levels of cholesterol  t h a n  those  for 
no rma l  animals  (about  53% decrease a t  10 days,  p < 
0.01). As a resul t  of these  progress ive  changes  in t he  
quan t i t i e s  of cholesterol  and  phosphol ip ids ,  the  C/P 
molar  ra t io  in the  cervical  l ympho id  ceils increased f rom 
0.45 to 0.79 dur ing  the  10-day per iod  of t u m o r  growth,  
whereas  t he  C/P molar  ra t io  in the  mesente r ic  lymphoid  
cells decreased f rom 0.84 to  0.42. However ,  changes  in the  
C/P molar  rat io for t h y mi c  and  splenic l ympho id  ceils 
were less s t r iking.  

The  resul ts  p re sen ted  in t he  Table  also indica te  t h a t  
t he  quant i t i es  oI free f a t t y  acids in l y mp h o i d  cells changed 
s ignif icant ly  dur ing  the  t u m o r  growth,  as t he  cholesterol  
did. Af te r  i m p l a n t a t i o n  of t u m o r  cells, the  f a t t y  acid 
levels of t h e  mesente r ic  l ympho id  cells were marked ly  
reduced  being at  10 days  abou t  1/5 of the  normal  levels 
(p < 0.01). Concerining this ,  the re  w a s n o  signif icant  
difference in t he  quant i t i es  of f a t t y  acids be tween  
mesente r ic  l ympho id  cells f rom norma l  mice fed ad 
l ib i tum and  no rma l  animMs depr ived  of d ie t  for 48 h 
before t he  expe r imen t s  (43.8 mg/1010 cells a n d  37.4 m.g/ 
101~ cells, p < 0.1). On the  o the r  hand ,  t he  f a t t y  acid 
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c o n t e n t s  in t h e  o the r  3 l y m p h o i d  ceils were inc reased  b y  
a b o u t  153% for t h y m u s ,  46% for sp leen  a n d  118% for 
cervical  l y m p h  node,  respec t ive ly ,  d u r i n g  t h e  10-day  
per iod  of t u m o r  g r o w t h  (p < 0.01). 

F r o m  th e  re su l t s  descr ibed  above,  t h e  fol lowing con-  
c lus ions  can  be d rawn .  1. I n  mice,  m a r k e d  c h a n g e s  occur  
in levels  of choles te ro l  and  free f a t t y  ac ids  of l y m p h o i d  
ceils fol lowing t h e  g r o w t h  of E h r l i c h ' s  asc i tes  ca rc inoma .  
2. T h e  c h a n g e  of l ipid compos i t i on  in  t h e  m e s e n t e r i c  
l y m p h o i d  ceils is qu i t e  d i f fe ren t  f r om t h a t  in  t h e  o t h e r  
l y m p h o i d  ceils. 3. Va lues  of t h e  choles terol  to  phospho l i p id  
m o l a r  ra t io  also c h a n g e  d u r i n g  t he  t u m o r  g rowth .  R e c e n t -  
ly, INBAR an d  SHINITZKY 6 ind ica ted  t h a t  increase  of 
choles tero l  in l y m p h o c y t e s  r e su l t s  in increase  of t h e  
v i scos i ty  of m e m b r a n e  lipid layer  r e l a t i ng  to  t h e  phys io -  
logical f u n c t i o n  of l y m p h o c y t e  m e m b r a n e .  T h u s  i t  is 
a s s u m e d  t h a t  c h a n g e s  in choles terol  levels  of l y m p h o i d  
cells d u r i n g  the  t u m o r  g r o w t h  m a y  ref lect  c h a n g e s  in t h e  
p roper t i e s  of l y m p h o i d  cell m e m b r a n e .  I n  th i s  connec t ion ,  
i t  is i n t e r e s t i n g  to no te  t h a t  t he re  is an  a c c u r a t e l y  l inear  

r e l a t i onsh ip  b e t w e e n  t h e  q u a n t i t i e s  of choles terol ,  a n d  
free f a t t y  ac ids  w i t h i n  each  of l ympho idce l l s  f r o m  t h y m u s ,  
spleen a n d  m e s e n t e r i c  l y m p h  node  of mice  (Figure)10 

Summary. G r o w t h  of E h r l i c h ' s  asci t ic  c a r c i n o m a  in 
mice  r e su l t ed  in increase  of free choles tero l  a n d  free f a t t y  
ac ids  in l y m p h o i d  cells f r om t h y m u s ,  spleen a n d  cerv ica l  
l y m p h  node,  b u t  decrease  of t he se  l ipids in t h e  cells f rom 
m e s e n t e r i c  l y m p h  node .  
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D e p r e s s i o n  of H u m o r a l  and  C e l l - M e d i a t e d  I m m u n e  R e s p o n s e s  b y  C o x s a c k i e v i r u s e s  in  M i c e  

Viruses  be long ing  to  va r i ous  g roups  h a v e  been  s h o w n  
to i m p a i r  t h e  imn luno log ica l  r e spons ivenes s  of t he  hos t ,  
b u t  a t t e n t i o n  h a s  m a i n l y  been  focused  on v i ruses  h a v i n g  
l i t t le  or no clinical  r e levance  in h u m a n s  ~-a. 

P a t i e n t s  s i m u l t a n e o u s l y  infec ted  w i th  po l iov i ruses  a n d  
g ro u p  A coxsack iev i ruses  are more  severe ly  a f fec ted  b y  
pa r a ly t i c  po l iomyel i t i s  t h a n  p a t i e n t s  in fec ted  w i t h  polio- 
v i ruses  alone4-% Th i s  p o t e n t i a t i o n  of t he  pa tho log ica l  
effects  of po l iov i ruses  ha s  f ound  e x p e r i m e n t a l  s u p p o r t  in 
m o n k e y s  s. F u r t h e r m o r e ,  cases  of a s soc ia t ion  b e t w e e n  
Pneumocystis carinii p n e u m o n i a  and  coxsack i ev i ru s  B 
infec t ion  h a v e  been  descr ibed .% These  o b s e r v a t i o n s  s u g g e s t  
t h a t  also coxsack iev i ruses  m i g h t  depress  t he  i m m u n e  
f u n c t i o n s  of the  hos t .  

To t e s t  t h i s  poss ib i l i ty ,  we s tud ied  t he  i m m u n o l o g i c a l  
r e a c t i v i t y  of a d u l t  mice  infec ted  w i t h  all m e m b e r s  of 
g roup  B or w i th  se lected m e m b e r s  of g roup  A coxsack ie -  
v i ruses  u n d e r  cond i t ions  of mu l t ip l e  an t igen i c  s t i m u l a t i o n ,  
wh ich  were t h o u g h t  be t t e r  to  m i m i c  w h a t  m a y  h a p p e n  in 
n a t u r a l  infect ions .  T h e  a n t i b o d y  r e sponses  a g a i n s t  two 

u n r e l a t e d  an t igens ,  po l iov i rus  1 a n d  sheep  red blood ceils 
(SRBC),  a n d  a ce l l -med ia ted  reac t ion ,  c o n t a c t  s e n s i t i v i t y  
to 4 - e t h o x y m e t h y l e n e - 2 - p h e n y l  oxazolone  (oxazolone),  
were used  as mon i to r s .  

Materials and methods. F e m a l e  Swiss  mice aged  12-18  
weeks  were used  t h r o u g h o u t  a n d  as s igned  to t h e  d i f f e r en t  
e x p e r i m e n t a l  g roups  a t  r a n d o m .  Coxsaek iev i ruses  B a n d  
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Table I. Effect of coxsackievirus infection on the circulating antibody response of mice to different antigens 

Circulating antibody to 

Infecting No. of mice Sheep red cells ~ 
eoxsackievirus 

lysins agglutinins Poliovirus b 

Homologous 
coxsackie- 
virus ~ 

A-13 7 463 565 7 18 
A-15 7 287 o 282 o 3 o 11 
A-18 7 623 688 6 7 
B-1 7 ND a ND 0 ~ 304 

�9 B-2 7 839 927 2 ~ 10 
B-3 12 175 ~ 225 ~ 3 ~ 27 
B-4 12 180 c 202 ~ 5 c 26 
B-5 8 608 662 6 25 
B-6 12 191 c 228 o 9 20 

Controls 36 564 612 32 ND 

~Geometric mean of the reversal of the highest dilution giving neutralization. Significance of the differences assessed by the t-test, bNumber 
of mice with neutralizing antibody detectable in serum diluted 1:5. Significance of the differences assessed by the Z 2 test. cThe difference 
with the controls is significant at p < 0.05. aND, not done. 


