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Effect of Trypsin on Phytohemagglutinin Stimulated DNA Synthesis in Rat Spleen Cell Cultures 

E x t e n s i v e  s tud ies  h a v e  b e e n  c o n d u c t e d  on  t h e  m i t o -  
genic  p rope r t i e s  of p h y t o h e m a g g l u t i n i n  (PHA)  a n d  poke-  
weed  m i t o g e n  (P\VM). To  a large  e x t e n t  these  s tud ies  
h a v e  b e e n  conf ined  to  p e r i p h e r a l  b lood  l y m p h o c y t e s  
i so la ted  f rom h u m a n  subjec t s .  A few s tud ies  h a v e  been  
c o n d u c t e d  on  r a b b i t  sp leen 1 a n d  r a b b i t  p e r i p h e r a l  b lood  
l y m p h o c y t e s  2 a n d  p ig  t h y m i c  cells ~,4. To  t h e  bes t  of our  
knowledge  t h e r e  h a v e  b e e n  n o  r epo r t s  dea l ing  w i t h  
m i t o g e n  s t i m u l a t i o n  of r a t  a n d  mouse  l y m p h o c y t i c  cells. 

P r e s e n t  s tud ies  are  conce rned  p r inc ipa l ly  w i t h  t h e  
effects  of P H A  on  t h e  s t i m u l a t i o n  of t r i t i a t e d  t h y m i d i n e  
i n c o r p o r a t i o n  i n to  D N A  of r a t  sp leen cells (H ~- 
T d R - - ~  DNA)  in s h o r t - t e r m  cul tures .  B y  t r y p s i n i z a t i o n  
of d i spersed  spleen cells p r io r  to  t h e  a d d i t i o n  of P H A ,  i t  
h a s  been  possible,  in  consecu t ive  e x p e r i m e n t s  to  rou t i ne ly  
s t i m u l a t e  D N A  syn thes i s  in  s h o r t  t e r m  cu l tu res  of sp leen  
cells. T h e  smal le r  v a r i a t i o n s  in these  l a b o r a t o r y  an ima l s  
as  well  as t h e  increased  ce l lu la r i ty  of spleen t i ssue  shou ld  
e x p e r i m e n t a l l y  fac i l i t a t e  s tud ies  dea l ing  w i t h  ea r ly  
cel lular  a n d  b iochemica l  m e c h a n i s m s  assoc ia ted  w i t h  
P H A  s t imu la t i on .  

Materials and methods. Male r a t s  we igh ing  150-200 g 
were  o b t a i n e d  f rom S i m o n s e n  L a b o r a t o r y ,  Inc. ,  W h i t e  
Bear ,  Minneso ta .  C o n c e n t r a t e s  of essent ia l  a m i n o  acids,  
v i t a m i n s ,  pen i c i l l i n - s t r ep tomyc in  a n d  L-glu tamine ,  a n d  
fe ta l  calf  s e r u m  were  o b t a i n e d  f rom GIBCO,  G r a n d  I s land ,  
N e w  York .  16 × 150 m m  f l in t  glass t u b e s  were  o b t a i n e d  
f rom Bellco Glass  Co., V ine land ,  New Jersey .  T r y p s i n  
was  o b t a i n e d  f rom N u t r i t i o n a l  B iochemica l  Corpora t ion ,  
Cleveland ,  Ohio.  P h y t o h e m a g g l u t i n i n - P  ( P H A - P )  was  
o b t a i n e d  f rom Difco L a b o r a t o r y ,  De t ro i t ,  Michigan .  H 3- 
T d R ,  sp. act .  0.36 c / m M ,  was o b t a i n e d  f rom S c h w a r t z  
Bioresearch ,  Inc. ,  O rangebu rg ,  New York .  

P r e p a r a t i o n  of cell  suspens ion .  Spleens  were r e m o v e d  
asep t i ca l ly  a n d  p laced  in  modi f i ed  H a n k ' s  sa l t  so lu t ion  
(HSS)  p H  7.45. All m a n i p u l a t i o n s  were  p e r f o r m e d  a t  r o o m  
t e m p e r a t u r e .  T h e  cells were  gen t ly  t eased  a n d  passed  
t h r o u g h  a 50 m e s h  s ta in less  s teel  wire  screen a n d  col lec ted  
b y  c e n t r i f u g a t i o n  a t  800 r p m  for 15 ra in  in  a P R - 2  I n t e r -  
n a t i o n a l  R e f r i g e r a t e d  Cen t r i fuge  (head  No.  269). T h e  
s u p e r n a t a n t  f lu id  was  r e m o v e d  a n d  t h e  cell  pe l l e t  was  
r e s u s p e n d e d  in  H S S  b y  g e n t l y  m i x i n g  w i t h  a V o r t e x  
mixer .  T h e  cells were  w a s h e d  twice  w i t h  H S S ,  e lec t ronic-  
a l ly  c o u n t e d  w i t h  a Cou l t e r  c o u n t e r  mode l  B, a n d  d i l u t ed  
t o  1.5 × 107 ce l l s /ml  of H S S  c o n t a i n i n g  EAGLE'S n u t r i e n t s *  
a n d  8 %  fe ta l  ca l f  se rum.  T w o  m l  of  cell suspens ion  (con- 
t a i n i n g  3 × 107 cells) were  t r a n s f e r r e d  to  16 × 150 m m  
f l in t  glass cu l t u r e  t u b e s  a n d  were  c a p p e d  w i t h  si l icon 
r u b b e r  s toppers .  T h e y  were  i n c u b a t e d  a t  a 5 degree  slope 
in  a 37 °C i n c u b a t o r  us ing  a i r  as t h e  gas  phase .  

P r i o r  t r y p s i n i z a t i o n  of d i spersed  sp leen  cells were  ac- 
c o m p l i s h e d  in  t h e  fo l lowing m a n n e r :  2 m g  of t r y p s i n  
c o n t a i n e d  in  0.2 m l  of H S S  were  a d d e d  to  e a c h  2 ml  of 
cell suspens ion  in H S S  a n d  i n c u b a t e d  a t  37 °C for  30 rain.  
T h e  cells were  w a s h e d  twice  a n d  s u s p e n d e d  in t h e  com-  
p le t e  m e d i a  (specified above)  for  s h o r t - t e r m  cu l ture .  

P r e l i m i n a r y  e x p e r i m e n t s  i nd i ca t ed  t h a t  P H A  s t imu la -  
t i on  of D N A  syn thes i s  was  o p t i m a l  w h e n  a d d e d  immed i -  
a t e ly  before  i n c u b a t i o n .  

D e t e r m i n a t i o n  of HS-TdR i n c o r p o r a t i o n  in to  D N A  
(acid- insoluble  p rec ip i t a te ) .  T h e  p ro l i fe ra t ive  response  to  
P H A  was m e a s u r e d  b y  t h e  i n c o r p o r a t i o n  of H 3 - T d R  in to  
ac id- inso luble  p r ec ip i t a t e  of cu l t u r ed  spleen cells. Two 
/~C of HZ-TdR was a d d e d  pe r  2 ml  cu l tu re  a t  20 h a n d  t h e  
cells were  h a r v e s t e d  a t  44 h. T h e  cells were w a s h e d  once 
w i t h  ice cold saline,  twice  in ice cold 5% t r i ch lo race t i c  
acid a n d  twice  in ice cold m e t h a n o l L  The  w a s h e d  cells 

were  d iges ted  in 0.2 ml  formic  ac id  in a n  80 °C oven  over -  
n i g h t  a n d  t h e  r a d i o a c t i v i t y  d e t e r m i n e d  b y  l iquid  sc in t i l la -  
t i on  c o u n t i n g  us ing  BRUNO a n d  CHRISTIAN'S c o u n t i n g  
m e d i a  s . 

Results. P r e l i m i n a r y  e x p e r i m e n t s  i n d i c a t e d  t h a t  t h e  
cel lu lar  p ro l i f e ra t ive  response  to  P H A  m e a s u r e d  b y  in-  
c o r p o r a t i o n  of H 3 - T d R  in to  d ispersed  r a t  sp leen  cu l t u r e s  
was e r ra t i c ;  sp leen cells were s t i m u l a t e d  or i n h i b i t e d  b y  
P H A .  Th i s  is c lear ly  s h o w n  on t h e  Tab le  a n d  F i g u r e  1 
(non - t ryps in i zed  spleen cells). E x p e r i m e n t s  1, 3, 15 a n d  
16 (Table) showed  t h a t  P H A  a d d i t i o n  was i n h i b i t o r y  to  
t h y m i d i n e  i n c o r p o r a t i o n  a n d  t h a t  th i s  i nh ib i t i on  b y  P H A  
was dose d e p e n d e n t ;  t h e  r a t i o  of ( +  P H A / - - P H A )  
HZ-TdR i n c o r p o r a t i o n  was  decreased  w i th  t h e  a d d i t i o n  
of h i g h e r  c o n c e n t r a t i o n s  of P H A .  Also e x p e r i m e n t s  2, 7 
a n d  10 d e m o n s t r a t e d  t h a t  t h e  degree  of s t i m u l a t i o n  d id  
n o t  a lways  co r r e spond  w i t h  P H A  doses. F igure  1 sum-  
mar izes  t h e  response  of n o n - t r y p s i n i z e d  sp leen  cells to  
P H A  add i t ion .  T h e  a d d i t i o n  of 5 /~g of P H A / m l  cu l tu re s  
b r o u g h t  a b o u t  a n  i n h i b i t o r y  or a n  in s ign i f i can t  ef fec t  in  
3 o u t  of 5 expe r imen t s .  Similar ly ,  3 o u t  of 6 e x p e r i m e n t s  
a t  50 /~g of P H A / m l  cu l tu re  a n d  2 o u t  of 6 e x p e r i m e n t s  
a t  500 #g  of P H A / m l  cu l tu res  were e i t he r  i n h i b i t o r y  or  
n o t  s ign i f i can t ly  d i f f e ren t  f rom t h e  controls .  

On  t h e  o t h e r  h a n d ,  p r e - t r y p s i n i z a t i o n  of d ispersed  sp leen  
cu l tu res  r e su l t ed  in a c o n s i s t e n t  p ro l i f e ra t ive  response  to  
P H A  (Figure  2). I n  add i t ion ,  t h e  va lues  s h o w n  in t h e  
T a b l e  ( t ryps in ized  sp leen  cells) i nd i ca t e  t h a t ,  w i t h  in- 
c reas ing  doses of P H A ,  t h e r e  was a n  increase  in t h e  a m o u n t  
of H S - T d R  inco rpo ra t ion .  Thus l  e x c e p t  for one  obse rva -  
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Fig. 1. HS-TdR->DNA of short-term spleen cell culture (non- 
trypsinized). Each bar represents 1 experiment. The bars in shaded 
area represent cultures inhibited by PHA at various dose levels. 
Numbers at each dose level represent mean ! standard error of the 
mean. 
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t i o n  (Tab le ,  e x p e r i m e n t  4 a t  5 # g  P H A / m l  c u l t u r e )  a l l  
p r e - t r y p s i n i z e d  s p l e e n  c u l t u r e s  w e r e  s t i m u l a t e d  t o  i n -  
c o r p o r a t e  H a - T d R .  T h e  d e g r e e  o f  s t i m u l a t i o n  w a s  p r o -  
p o r t i o n a l  t o  P H A  a t  5 / ~ g / m l  a n d  a t  5 0 / ~ g / m l  d o s e  l eve l s .  
I t  m a y  a l s o  b e  n o t e d  t h a t  a l t h o u g h  t h e  d e g r e e  o f  H 3 - T d R  
i n c o r p o r a t i o n  in  t r y p s i n i z e d  a n d  in  n o n - t r y p s i n i z e d  cu l -  
t u r e s  w a s  c o m p a r a b l e  p e r c e n t a g e - w i s e ,  a t  50 # g  P H A / m l  
(i.e., 438  v s  418~}~ c o n t r o l ) ,  t h e  a c t u a l  i n c o r p o r a t i o n  o f  
H 3 - T d R  i n t o  p r e - t r y p s i n i z e d  s p l e e n  c u l t u r e s  w a s  h i g h e r  
i n  a l l  e x p e r i m e n t s .  T h u s ,  a c o m p a r i s o n  o f  e x p e r i m e n t s  in  
w h i c h  t r y p s i n i z e d  a n d  n o n - t r y p s i n i z e d  c u l t u r e s  w e r e  r u n  
s i m u l t a n e o u s l y  ( T a b l e ,  e x p e r i m e n t s  7, 10, 12, 13 a n d  14) 
s h o w e d  t h a t  t h e  a v e r a g e  i n c o r p o r a t i o n  o f  H ~ - T d R  w a s  
2960 a n d  1290  d p m  f o r  2 m l  of  c u l t u r e  fo r  t r y p s i n i z e d  
a n d  n o n - t y p s i n i z e d  c u l t u r e s ,  r e s p e c t i v e l y .  

E x p e r i m e n t M  s t u d i e s  d e a l i n g  w i t h  v a r y i n g  c o n c e n t r a -  
t i o n s  o f  t r y p s i n  i n d i c a t e d  t h a t ,  a l t h o u g h  w i d e  v a r i a t i o n s  
w e r e  n o t e d  f r o m  a n i m a l  t o  a n i m a l ,  t r y p s i n  l e v e l s  in  t h e  
r a n g e  of  0 . 5 - 1 . 0  m g / 2  m l  o f  s p l e e n  cel ls  g a v e  o p t i m a l  l eve l s  
o f  H 3 - T d R  i n c o r p o r a t i o n ;  h i g h e r  c o n c e n t r a t i o n s  o f  t r y p s i n  
( 2 . 0 - 4 . 0  m g / 2  m l  c u l t u r e )  g a v e  v a l u e s  t h a t  w e r e  g e n e r a l l y  
l o w e r  a l t h o u g h  s t i l l  a b o v e  c o n t r o l  ( w i t h o u t  a d d e d  P H A )  
v a l u e s .  

I t  h a s  a l so  b e e n  o u r  o b s e r v a t i o n  t h a t  o t h e r  r o d e n t  
s h o r t - t e r m  s p l e e n  c u l t u r e s  ( m o u s e ,  h a m s t e r  a n d  g u i n e a -  
p ig)  a r e  s i m i l a r l y  s t i m u l a t e d  b y  p r e - t r y p s i n i z a t i o n .  

Discussion.  T h e  p r e s e n t  e x p e r i m e n t s  i n v o l v i n g  p r e -  
t r y p s i n i z a t i o n  of  s h o r t - t e r m  c u l t u r e s  o f  d i s p e r s e d  r a t  
s p l e e n  cel ls  c l e a r l y  i n d i c a t e d  a c o n s i s t e n t  a n d  r e p r o d u c i b l e  
s t i m u l a t i o n  o f  H 3 - T d R  i n c o r p o r a t i o n .  W i t h o u t  p r i o r  
t r y p s i n i z a t i o n ,  t h e  i n c o r p o r a t i o n  o f  H ~ - T d R  w a s  n o t  c o n -  
s i s t e n t  (i.e. s t i m u l a t i o n  o r  i n h i b i t i o n ) .  T h e  p r e s e n t  s t u d y ,  

t h e r e f o r e ,  o f f e r s  a m e t h o d o l o g i c a l  a d v a n t a g e  i n  t h e  
f u r t h e r  a n a l y s i s  o f  m o r p h o l o g i c a l  a n d  b i o c h e m i c a l  r e -  
s p o n s e s  t o  P H A  s t i m u l a t i o n  in  c o m m o n  l a b o r a t o r y  
a n i m a l s ,  u t i l i z i n g  s p l e n i c  t i s s u e s  w h i c h  a r e  o f  s u f f i c i e n t  
c e l l u l a r i t y  (ca. 7 × 10 s n u c l e a t e d  s p l e e n  cells)  t o  r u n  2 0 - 3 0  
c u l t u r e s  f r o m  1 a n i m a l .  

T h e  w i d e  v a r i a t i o n s  i n  H 3 - T d R  i n c o r p o r a t i o n  i n  s o m e  
c o n t r o I  t u b e s  f r o m  d i f f e r e n t  a n i m M s  is  n o t e w o r t h y .  A 

800i ~8+-I17 r 
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i 
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5pg PHA/rnI 50pg Nklml 5001Jg P~/mL 

]~'ig. 2. H3-TdR --~ DNA of shor t - te~  spleen culture (trypsinized). 
Only i bar (5/~g dose) is in shaded area. For details see text. Numbers  
at each dose level represent mean 4- s tandard error of the mean. 

Tritiated thymidine incorporation into DNA of short- term spleen culture H3-TdR --~ DNA (in dpm/2 ml containing 3.0 × 107 spleen cells) 

PHA doses/ Experiment  No. : 
2 ml culture 1 2 3 7 10 12 13 14 15 16 

Non-trypsinized spleen cells 

0 1140 150 1150 320 820 510 400 4400 445 310 
1 0 # g  1010 150 970 760 1780 . . . . .  

100/zg 430 130 685 620 9010 2880 4970 48600 138 133 
1000/~g 140 206 180 490 5830 . . . . .  

Ratio of H3-TdR --~ DNA (with PHA)/H~-TdR -~ DNA (without PHA) 

0 ~ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 Average b 
t0/~g 0.87 1.00 0.61 2.37 2.04 . . . . .  t.37 q- 0.34 (5) 

100/~g 0.36 0.87 0.44 2.00 10.35 5.64 12.42 11.04 0.31 0.43 4.38 :j_ 1.59 (10) 
1000/~g 0.12 1.37 0.11 1.53 6.70 . . . . .  1.96 4- 1.22 (5) 

P H A  doses] Experiment  No.: 
2 mlcu l tu re  4 5 6 7 8 9 10 11 12 13 14 15 16 

Trypsinized spleen cells 

0 3100 7430 850 550 340 600 780 210 1137 1740 10590 - - 
10/~g 2860 9790 1130 770 470 1520 1710 . . . . . .  

100/~g 4860 9530 - - 600 2340 - 1500 2380 18660 53230 39900 29250 
1000/zg 9980 14960 1170 - 810 2780 6110 . . . . . .  

Ratio of H3-TdR -~ DNA (with PHA)/H3-TdR --> DNA (without PHA) 

0 ~ 1.00 1.00 1.00 1,00 1.00 1,00 1.00 1.00 1.00 1.00 1.00 Average b 
10/~g 0.92 1.31 1.32 1,40 1,37 2,53 2.20 . . . .  1.57 4- 0.21 (7) 

100Fg 1.56 1.28 - - 1.75 3.90 - 7.14 2.10 10.72 5.02 4.18 4- 1.17 (8) 
1000/~g 3.21 2.01 1.37 - 2,34 4,64 7.83 . . . .  3.56 i 0.96 (6) 

* 0 PHA values are considered as unity,  u Values represent the mean  4- s tandard error of the mean. The number  of determinations used for 
each value is in parentheses. 
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n u m b e r  of possible explana t ions  which have  no t  ye t  been 
exper imenta l ly  considered are the  fol lowing: (1) var i -  
ab i l i ty  in the  a m o u n t  of 'cold '  or  endogenous  T d R  pool  
to di lute  t h e  labeled thymidine ,  (2) var iab i l i ty  in the  pro- 
por t ion  of spleen cells capable  of undergoing  mitosis  (and 
therefore  H3-TdR--~  DNA)  w i t h o u t  P H A  s t imula t ion ,  
and (3) va r iab i l i ty  of cells to  respond to  fa ta l  calf  se rum 
as an antigen.  

The  mechan isms  by  which  t ryps in  enhances  H~-TdR 
incorpora t ion  into  spleen ceil cul tures  are  no t  known.  A 
recent  observa t ion  ~ on h u m a n  per ipheral  blood lympho-  
cytes  indica t ing  t h a t  t ryps in iza t ion  acts  to inhib i t  t hymi -  
dine incorpora t ion  would  appear  to be inconsis tent  wi th  
our  present  findings. However ,  our  s tudies indicated t h a t  
h igher  t h a n  op t ima l  concent ra t ions  of t ryps in  lowered 
the  ab i l i ty  of spleen cul tures  to  respond to P H A .  Studies  
h a v e  shown t h a t  P H A  or  P W M  x°,n s t imula ted  Iympho-  
cytes  possessed fine s t ruc tura l  a l te ra t ions  as compaJ:ed 
wi th  n o n - P H A  t rea ted  l ymphocy t e s ;  in pa~±iculax, these  
s tudies h a v e  ind ica ted  t h a t  there  was an  increase in 
vacuoles  conta in ing  acid phosphatase ,  an  enzyme  which 
is closely associated wi th  lysosomes. These  studies, to-  
ge ther  w i th  our  studies on t ryps in  act ion on isolated 
spleen cells, are consis tent  wi th  the  no t ion  t h a t  a cer ta in  
degree of injury,  perhaps,  to releasing lysosomal  enzymes,  
m a y  be i m p o r t a n t  in the  induc t ion  of blastogenesis.  
HIRSCHHORN and  HIRSCHHORN li  suggested t h a t  rup tu re  
of a few lysosomes of a smal l  l y m p h o c y t e  m a y  be an  ear ly  
s t imulus  to dercprcssion of this  cell t y p e  I3. 

Rdsumd. On a 4tudi6 l ' ac t ion de la phy toh4magglu t in ine  
(PHA) sur la s t imula t ion  de l ' incorpora t ion  de thymid ine  
tri t i6e ~t la D N A  de cellules spl6niques de rats,  en 
cul tures  £ cour t  te rme.  I1 a 6t6 possible de  s t imuler  la 
synth6se de Ia D N A  duns ce type  de  cul tures  au  m o y e n  
de la  t ryps in isa t ion  des cellules dispers6es a v a n t  l ' add i -  
t ion  de  la P H A .  Les var ia t ions  r e l a t i vemen t  faibles 
observ6es duns ce t y p e  d 'essai  v o n t  faci l i ter  les 6tudes 
des m6canismes cellulaires e t  b iochimiques  associ6s ~ la 
s t imula t ion  par  la P H A .  
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T h e  T u r b i d i m e t r i c  E v a l u a t i o n  of  P la te l e t  A g g r e g a t i o n  C a u s e d  by  B a c t e r i a l  L i p o p o l y s a c c h a r i d e  

Aggrega t ion  of blood pla te le ts  occurs  in the  presence of 
adenosine d iphospha te  (ADP),  th rombin ,  collagen, f a t t y  
acids, an t igen-an t ibody  complexes,  and bacter ia l  l ipo- 
polysaccha~ide (endotoxin) .  A D P  causes aggregat ion  
in i t ia ted  b y  several  of these  agents  1,~. The  dynamics  of 
aggregat ion and the  effects of inh ib i to ry  substances  h a v e  
been de te rmined  for m a n y  aggregat ing  mater ia ls  using a 
tu rb id ime t r i c  t echn ique  3. T h a t  technique,  however ,  does 
n o t  appear  to h a v e  been  used to  character ize  aggregat ion  
by  bac ter ia l  l ipopolysacchar ide  (LPS).  The  results  of sucll 
a s t udy  are  described in this report .  

Sprague  Dawley  ra ts  weighing 350 g were anes the t ized  
wi th  d ie thy l  e ther  by  inhalat ion.  Aor t ic  blood ob ta ined  
t h ro u g h  po lye thy lene  cannulae  was collected in plast ic  
(Nalgene*) tubes  in to  1/1 o v o l u m e  of hepar in  sod ium 5 in 
irnidazole buffered (pH 7.4) sodium chloride solut ion 
(0.154M). Unless  otherwise  indicated,  hepar in  was 
di lu ted (1/100) in buffer,  t he  final hepar in  concen t ra t ion  
being I U/ml of whole blood. Blood was cent r i fuged for 7 
rain a t  175 g (4°C) to ob ta in  p la te le t  rich p lasma (PRP,  
ap p ro x i ma te ly  600,000 platelets/mm~).  P R P  was s tored 
a t  10-15 °C unt i l  used. W h e n  necessary, P R P  was d i lu ted  
wi th  p la te le t  poor  plasma.  The  s tudy  of aggregat ion  was 
comple ted  30 rain af ter  col lect ion of blood.  All experi-  
men t s  were  pa i red ;  2 samples  of  P R P  were used f rom 
each  ra t ,  one being a sui table  control ,  t he  o ther  an  experi-  
m e n t a l  sample.  In  s tudies using va ry ing  amoun t s  of 
hepar in ,  b lood was col lected in separa te  tubes.  P la t e l e t  
aggregat ion  was s tudied  tu rb id imet r i ca l ly  a t  37 °C wi th  a 
Bausch  and L o m b  spec t ropho tome te r  as described 6 al- 
t hough  opt ical  dens i ty  changes were de te rmined  a t  620 
nm.  Escherichia coli L P S  (control  0127:B8) was used in 

all  studies. L P S  was dissolved in imidazole  buffered saline 
(concent ra t ion  of  0.5 mg/ml) ,  and 0.1 ml  was added  to  
2.0 ml  of P R P .  Before  addi t ion  of  L P S ,  all samples  were 
w a r m e d  a t  37 °C for 2 rain, and the  opt ica l  dens i ty  was  
de te rmined  a t  1 min  in terva ls  for 3 rain. Fol lowing 
addi t ion  of L P S  or IBS ,  samples  were s t i rred con t inuous ly  
for 5 min, wi th  O.D. being recorded a t  15 sec intervals .  
Thereaf ter ,  O.D. was recorded eve ry  rain for 5 rain, and 
the  expe r imen t  t e rmina ted .  

Addi t ion  of L P S  to P R P  caused an ini t ial  slow decrease 
followed by  an accelera ted  phase  of decrease in O.D. The  
onset  of the  accelerated decrease was as ear ly  as 75 sec 
and as as la te  as 270 see af ter  L P S .  The  slower phase of 
decrease general ly  occurred dur ing  the  first 10% of the  
fall in  O.D. Mean to t a l  changes in O.D. in control  and  
exper imenta l  samples  dur ing  the  10 rain period were 5% 
and 61% respec t ive ly  (Figure 1). I n  10 ra ts  the  f inal  
hepar in  concen t ra t ion  was 10 u/ml,  and 1 u/ml in ano the r  
10 rats.  The  mean  ini t ial  O.D. of P R P  in the  former  group 
was 0.70, and 0.68 in t he  l a t t e r  group. Using 10 u /ml  the  
accelerated decrease of O.D. was re ta rded  (Figure 1), b u t  
unt i l  135 sec af ter  L P S  mean  differences in O.D. in the  2 
groups were  < 6%. Sta t is t ica l ly  s ignif icant  differences in 
m e a n  values  were observed 4 min  af ter  add i t ion  of L P S  
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