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b y  he t e ro logous  an t i -g lobu l in  s e r u m  a p p e a r e d  on ly  a f t e r  
t h e  7 th  d a y  xS. Thus ,  t h e  f i r s t  P F C s  a p p e a r  to  r e p r e s e n t  
a h o m o g e n o u s  p o p u l a t i o n  of IgM p r o d u c i n g  cells a n d  
c i r cu la t ing  a n t i b o d y  p r o b a b l y  ha s  no  d i rec t  r e g u l a t o r y  
role in  t h e i r  s tepwise  appea r ance .  I t  s eemed  l ike ly  t h a t  
t h e  in i t i a l  a p p e a r a n c e  of P F C s  was  due  to  a n o n - r a n d o m  
process  of r e c r u i t m e n t  of P F C s  f rom a pool  of as ye t  
u n c h a r a c t e r i z e d  precursors .  

To t e s t  t h e  i m p o r t a n c e  of ce l lu lar  p ro l i f e ra t ion  in t h i s  
response  cy tos ine - f l -D-arab inofuranos ide  H C L  (CA) was 
used as a specif ic  i n h i b i t o r  of D N A  s y n t h e s i s  Sg, ~°. Fo r  
t h i s  pu rpose  CA was in j ec t ed  r e p e a t e d l y  d u r i n g  t h e  1st, 
2nd or  3rd d a y  a f t e r  i m m u n i z a t i o n  i n to  pa ra l l e l  g roups  
of mice.  The  n u m b e r  of P F C s  pe r  spleen was d e t e r m i n e d  
a t  48 a n d  96 h (Table) .  W h e n  CA was in j ec t ed  b e t w e e n  
6 a n d  24 h a f t e r  i m m u n i z a t i o n  t h e r e  was  on ly  a m o d e r a t e  
dep res s ion  in t h e  n u m b e r  of P F C  de t ec t ed  a t  48 h. How-  
ever,  w h e n  CA was  i n j ec t ed  b e t w e e n  24 a n d  36 h t h e  
n u m b e r  of P F C s  de t ec t ed  a t  48 h was  a l m o s t  c o m p l e t e l y  
suppressed .  I n j e c t i o n s  of CA b e t w e e n  48 a n d  72 h also 
c o m p l e t e l y  suppres sed  P F C  f o r m a t i o n  a t  96 h (Table) .  

Thus ,  i t  seems r e a s o n a b l e  to  conc lude  t h a t  a n  a n t i g e n  
i nduced  D N A  syn thes i s  a n d  p ro l i f e r a t i on  of cells occurs  
m a i n l y  d u r i n g  t h e  second  d a y  of t he  l a t e n t  pe r iod  a n d  
t h a t  t h i s  p ro l i f e r a t i on  is essen t ia l  for  b o t h  specific dif- 
f e r e n t i a t i o n  of a n t i b o d y  f o r m i ng  cells a n d  t h e i r  a ccumula -  
t ion .  On t h e  o t h e r  h a n d ,  t h e  n a t u r e  of t h i s  p ro l i f e r a t ion  
is b y  no  m e a n s  clear.  I t  seems h i g h l y  un l ike ly  t h a t  t h e  
f i r s t  P F C s  ar ise  b y  a s y m m e t r i c  d iv i s ion  of some h y p o -  
t h e t i c a l  p r ecu r so r  cells d u r i n g  t h e  l a t e n t  per iod,  s ince 
even  1 such  p recu r so r  cell, w i t h  a g e n e r a t i o n  t i m e  of 
5-7  h ~1-~4, would  g ive  a h i g h e r  n u m b e r  of P F C  p r o g e n y  
t h a n  t h a t  found  e x p e r i m e n t a l l y .  F u r t h e r m o r e ,  t h e  ' s t a i r -  
case '  t y p e  of cell a c c u m u l a t i o n  to  sheep  e r y t h r o c y t e s  
desc r ibed  r ecen t l y  b y  o the r s  ~3 also would  n o t  ref lec t  a 
s imp le  c lonal  ' g r o w t h '  of PFCs.  Therefore ,  t h e  resu l t s  
of t h i s  s t u d y  s u p p o r t  t he  concep t  t h a t  a n t i b o d y  f o r m i n g  
cell d i f f e r e n t i a t i o n  is t h e  r e su l t  of more  c o m p l i c a t e d  
ce l lu lar  processes,  i nc lud ing  cell  i n t e r a c t i o n  2.-26 a n d  re- 
c r u i t m e n t  f rom a c o m p a r t m e n t  of p ro l i f e r a t i ng  pre-  
cursors  x-s, 21-ss. 

To o v e r c o m e  t h e  d i f f icul t ies  due  to  n a t u r a l  i m m u n e  
b a c k g r o u n d ,  STERZL e t  al. 27 a n d  KIM a n d  WATSON ~s 
h a v e  r e so r t ed  to  t h e  use of ge rm-f ree  p reco los t r a l  p ig le t s  
to  s t u d y  t h e  ear l ies t  p h a s e  of d i f f e r e n t i a t i o n  of h e m o l y t i c  
P F C s  to  sheep  r e d  b lood  cells. S imi la r  to  t h e  r e su l t s  
desc r ibed  in t h i s  s t u d y  w i t h  c o n v e n t i o n a l l y  b r e d  mice  

l ack ing  a p re -ex i s t ing  b a c k g r o u n d  to  cho le ra  bacil l i ,  t h e y  
also found  a de f in i t e  l a t e n t  pe r iod  of a p p r o x i m a t e l y  2 
d a y s  before  f i rs t  a p p e a r a n c e  of h e m o l y t i c  PFCs.  There -  
a f t e r  t h e r e  was  a r a p i d  increase  in t he  n u m b e r  of PFCs,  
genera l ly  g rea t e r  t h a n  t h a t  w h i c h  could  be  a c c o u n t e d  for  
b y  s imp le  cel lu lar  p ro l i fe ra t ion .  The  cons i s t ency  of t h e  
l a t e n t  pe r iod  of i m m u n e  response  to  2 u n r e l a t e d  a n t i g e n s  
in e x p e r i m e n t a l  s y s t e m s  w i t h o u t  a n a t u r a l  i m m u n e  
b a c k g r o u n d  suggests  t h a t  a specif ied t i m e  per iod  m a y  
be  necessa ry  for c e r t a i n  ce l lu lar  e v e n t s  i n i t i a t e d  b y  a n t i g e n  
s t i m u l a t i o n  before  t h e  f i rs t  a n t i b o d y  can  be  s y n t h e s i z e d  
or re leased  ,9. 

Zusammen/assung. Nachweis ,  dass  (~Plaque~-bildende 
A n t i k 6 r p e r z e l l e n  gegen s o m a t i s c h e  A n t i g e n e  yon  Vibrio 
cholerae s ich in der  Milz i m m u n i s i e r t e r  M~use schne l l  u n d  
, t r e p p e n a r t i g ~  n a c h  f i b e r e i n s t i m m e n d e r  L a t e n z z e i t  y o n  
42 h en twicke ln ,  o h n e  dass  d a b e i  e in  , b a c k g r o u n d ~  a n  
A n t i k 6 r p e r  b i l d e n d e n  Zel len zu er fassen  war .  
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Bi le  Sa l t s  and  P la te l e t  A g g r e g a t i o n  

R e l a t i v e l y  large  a m o u n t s  of t a u r i n e  are  k n o w n  to  be  
p r e s e n t  in  h u m a n  p l a t e l e t s  1. Since t a u r i n e  is p r e s e n t  in  
b i le  c o n j u g a t e d  w i t h  b i le  sal ts ,  i t  s eemed  to  us  n o t  un-  
r e a s o n a b l e  to  cons ider  t h e  he re to fo re  u n s u s p e c t e d  pos-  
s ib i l i ty  t h a t  some p l a t e l e t  t a u r i n e  m i g h t  be  c o n j u g a t e d  
w i t h  bi le  sa l t s  wh ich  m i g h t  p l a y  a role in  p l a t e l e t  aggrega-  
t ion .  I t  i t  n o t  k n o w n ,  however ,  w h e t h e r  b i le  sa l t s  in f luence  
t h e  a g g r e g a t i o n  of p la te le t s .  W e  r e p o r t  here  on  t he  ef fec t  
of bi le  sa l t s  on  p l a t e l e t  agg r ega t i on  a n d  p lug  f o r m a t i o n  in  
h u m a n  c i t r a t e d  p l a t e l e t - r i c h  p l a s m a  (PRP) .  

P l a t e l e t  agg rega t i on  a n d  p lug  f o r m a t i o n  was  s tud ied  
in  t h e  r o t a t i n g  loop s y s t e m  as p r e v i o u s l y  desc r ibed  2 
excep t  t h a t  t h e  b lood  was  col lec ted  i n to  2 .69% t r i s o d i u m  
c i t ra te .  All  b i le  sa l t s  were  p u r c h a s e d  f rom Calb iochem,  
Los  Angeles,  Cal i fornia ,  a n d  were  l abe l led  G r a d e  A. I n  
15 e x p e r i m e n t s  (9 d i f f e ren t  p la smas)  i t  was  obse rved  

t h a t  r ap id  p l a t e l e t  agg rega t ion  a n d  p lug  f o r m a t i o n  a lways  
occur red  in response  to  sod ium d e o x y c h o l a t e  (DOC) a t  
a f ina l  c o n c e n t r a t i o n  of 1.7 m M  a n d  in severa l  cases to  
as l i t t l e  as 0.43 m M .  Severa l  t a u r i n e  c o n j u g a t e s  of bi le  
sa l t s  were  also s tud ied  a n d  found  to  cause  p ]a te l e t  
aggrega t ion .  All  were less ac t ive  t h a n  DOC. T h e i r  a c t i v i t y  
in  descend ing  order  was :  s o d i u m  t a u r o d e o x y c h o l a t e  > 
s o d i u m  t a u r o c h e n o d e o x y c h o l a t e  > s o d i u m  t a u r o c h o l a t e  
(Table) .  F ree  t a u r i n e  h a d  l i t t l e  or  no  in f luence  on  p l a t e l e t  
agg rega t i on  (Table).  

D u r i n g  t h e  course  of these  s tud ies  i t  was  n o t e d  t h a t  a t  
a f ixed  c o n c e n t r a t i o n  of DOC t h e  agg rega t i on  p a r a m e t e r s  
i m p r o v e d  as t h e  i n t e r v a l  b e t w e e n  o b t a i n i n g  t h e  b lood  
s a m p l e  a n d  p e r f o r m i n g  t h e  t e s t  was  increased.  Qua-  
l i t a t i v e l y  s imi l a r  r e su l t s  were  o b t a i n e d  w i t h  s o d i u m  
t a u r o d e o x y c h o l a t e  a n d  s o d i u m  t a u r o c h e n o d e o x y c h o l a t e .  
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Thi s  inc rease  in  t h e  p o t e n t i a l  for  p l a t e l e t  a g g r e g a t i o n  
a n d  p lug  f o r m a t i o n  in no r m a l ,  h u m a n  P R P  in  r e sponse  
to  b i le  sa l t s  is s im i l a r  to  t h a t  p rev ious ly  r e p o r t e d  for  
low c o n c e n t r a t i o n s  of adenosir~e d i p h o s p h a t e  3 a n d  ca l c ium 
ions ~. 

S ince  P R P  is a lways  c o n t a m i n a t e d  w i t h  v a r i a b l e  
n u m b e r s  of r ed  b lood  cells, e r y t h r o c y t e  c o u n t s  were  done  
o n  a l l  P R P s  a n d  were  f o u n d  to  be  less t h a n  1% of t h e  
p l a t e l e t  coun t .  T h u s  a P R P  c o n t a i n i n g  400,000 p l a t e -  
le t s /~ l  c o n t a i n e d  less t h a n  4000 e ry th rocy t e s .  I f  t h e  
ave r age  A D P  c o n t e n t  is a s s u m e d  to  be  4 × 1 0 - e M / 1 0  ix 
r ed  cells 4 a n d  if al l  t h e  c o n t a i n e d  A D P  were  re leased  
i n to  t he  t e s t  s y s t e m  t h e n  t h e  f ina l  c o n c e n t r a t i o n  of 
A D P  ( c o n t r i b u t e d  b y  e r y t h r o c y t e s )  would  be  of t h e  o rder  
of  10-SM.  Th i s  a m o u n t  of  A D P  does n o t  cause  r ap id  
p t a t e l e t  agg rega t i on  a n d  p l u g  f o r m a t i o n  (Table) .  How-  
ever ,  i t  m i g h t  be  a rgued  t h a t  ' low d e n s i t y '  red  cells 

Effect of bile salts ~ on platelet aggregation b 

Substance tested Seconds to produce 
First Snow Large ' Plate- 
parti- storm aggre- let 
eles gates plug' 

Sodium deoxycholate 12 19 23 28 
Sodium taurodeoxycholate 20 25 30 
Sodium taurochenodeoxycholate 25 30 35 
Sodium taurocholate 25 35 50 

(Taurine (8 x lO-SM) 35 ~ ~ ° 
Controls ~ADP (I x 10-SM)a 50 ~ ~ 

[Buffered saline c c c 

Each bile salt was tested at a final concentration of 7.5 × 10-4M. 
b Details of the test system are given in reference ~. In brief, 1 ml 
of PRP was added to a plastic loop. This was followed rapidly by 
0.1 ml of buffered saline solution. The loop was closed and the 
contents mixed for 1 rain by rotating at 12 rpm. Bile salt or control 
solution (0.1 ml) was added, the loop was closed and rotated again. 
A stop watch was started to time the occurrence of the aggregation 
parameters. The PRP was kept in siliconized glass tubes at 20°C 
and all tests were run at this temperature. * The event did not 
occur, a Included as a control to show that ADP which could pos- 
sibly be released from small numbers of erythrocytes cannot account 
for the potent effect of bile salts on platelet aggregation. 

r e m a i n i n g  in P R P  m i g h t  r e p r e s e n t  a se lec t  p o r t i o n  of 
t he  t o t a l  r ed  cell  p o p u l a t i o n  w i t h  v e r y  h igh  A D P  c o n t e n t .  
Fo r  t h i s  r ea son  i t  is n o t  poss ib le  a t  t h i s  t i m e  to  ful ly  
exc lude  t h e  poss ib i l i ty  t h a t  c o m p o n e n t s  re leased  f rom 
red  cells m a y  c o n t r i b u t e  to  p l a t e l e t  agg rega t i on  i n i t i a t e d  
b y  bi le  sal ts .  

E x t r a c t s  of f reeze-dr ied  h u m a n  p l a t e l e t s  h a v e  been  
e x a m i n e d  b y  gas - l iqu id  c h r o m a t o g r a p h y  in t h e  l a b o r a t o r y  
of Dr.  D. KOWLESSAR. T h e  p r e l i m i n a r y  f ind ings  i nd i ca t ed  
p e a k s  w i t h  r e t e n t i o n  t i m e s  s imi la r  to  those  o b t a i n e d  w i t h  
s t a n d a r d s  of deoxychol ic ,  c h e n o d e o x y c h o l i c  a n d  chol ic  
acid a n d  in a m o u n t s  g rea t e r  t h a n  could  be  a c c o u n t e d  
for  b y  c o n t a m i n a t i o n  w i t h  p l a sma .  F u r t h e r  s tud ies  will  
be  necessa ry  before  f ina l  i den t i f i c a t i on  of t he se  p e a k s  
can  be  ach ieved .  

T h e  d a t a  in  t h i s  r e p o r t  i n d i c a t e  t h a t  exogenous  bi le  
sa l t s  can  cause  p l a t e l e t  agg rega t i on  a n d  t h a t  b i le  sa l t s  
m a y  be  p r e sen t  w i t h i n  or  o n  p la te le t s .  A n  i n t e n s i v e  
sea rch  for bi le  sa l t s  or  b i le  acids  in p l a t e l e t s  a p p e a r s  
des i rable .  

Zusammen/assung. Nachweis ,  dass  de r  Zusa t z  v o n  Gal-  
l ensgure  die Aggrega t ion  m e n s c h l i c h e r  P1Attchen im 
P l a s m a  in v i t r o  h e r b e i f i i h r e n  k a n n  u n d  class die SAure 
se lbs t  in  den  P l g t t c h e n  v o r h a n d e n  sein di i r f te .  
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Survival of Embryonic  Limb Bud Transplants  in Snapping  Turtles  x 

E m b r y o l o g i s t s  h a v e  s h o w n  t h a t  a l logeneic  a n d  xeno-  
geneic  t i s sue  c a n  be  t r a n s p l a n t e d  successful ly  b e t w e e n  
e c t o t h e r m i c  v e r t e b r a t e  e m b r y o s  9-. T h e  u l t i m a t e  f a t e  of 
such  gra f t s  rece ived  l i t t l e  a t t e n t i o n  u n t i l  t h e  d iscover ies  
of h i s t o c o m p a t i b i l i t y  an t i gens  a n d  i m m u n o l o g i c a l  to ler -  
ance.  D u r i n g  t h e  p a s t  decade  t h e r e  ha s  been  some  c lar i f ica-  
t i o n  of t h e  r e l a t i o n s h i p  b e t w e e n  i m m u n o l o g i c a l  t o l e r a n c e  
a n d  t h e  degree  of gene t ic  d i s p a r i t y  b e t w e e n  a m p h i b i a n  
d o n o r - h o s t  c o m b i n a t i o n s  3-*. O n  t h e  o t h e r  h a n d ,  o t h e r s  
r e p o r t e d  wide  r anges  of r eac t ions ,  f r om to l e rance  to  
r a p i d  r e j ec t i on  ~, r e j ec t i on  of x e n o g r a f t s  in  one  d i rec t ion ,  
t o l e r a n c e  in  t h e  otherS,  g a n d  r e j ec t ion  or  t o l e rance  
d e p e n d i n g  on  g ra f t  dosage  10, ix. 

A r e c e n t  a r t i c le  f rom ou r  l a b o r a t o r y  r e p o r t e d  t h e  f a t e  
of e m b r y o n i c  t r a n s p l a n t s  in  t w o  xenogene ic  t u r t l e  com-  
b i n a t i o n s .  T h e  r e j ec t i on  of Amyda ferox p a r t s  ( p i g m e n t  
a n d  c a r a p a c e  r u d i m e n t s )  b y  Chelydra serpe~tina, occur red  
a few m o n t h s  a f t e r  h a t c h i n g .  However ,  p a r t i a l  or  com- 
p le t e  a c c e p t a n c e  for  up  to  4 years  of Chysemys picta 

p a r t s  b y  Chelydra serpentina was found  in  al l  cases t~. 
T h e  s tud ies  in  t h e  p r e s e n t  r epo r t  i nvo lve  l i m b  b u d  t r a n s -  
p l an t s ,  whose  v i a b i l i t y  or d e s t r u c t i o n  c a n  be  assessed 
more  a c c u r a t e l y  t h a n  t h a t  of less consp icuous  e m b r y o n i c  
r u d i m e n t s .  These  s tud ies  were des igned  to  i n v e s t i g a t e  t h e  
fa te  of  a l logeneic  a n d  xenogene ic  e m b r y o n i c  t r a n s p l a n t s  
in  t h e  s n a p p i n g  tu r t l e ,  Chelydra serpentina. 

Materials and methods. Stocks  of  s n a p p i n g  tu r t l e s ,  
Chelydra serpentina, a n d  p a i n t e d  tu r t l e s ,  Chrysemys picta, 
w i t h  fer t i le  eggs were o b t a i n e d  in ea r ly  J u n e  f rom t h e  
L e m b e r g e r  C o m p a n y  in  Oshkosh ,  Wiscons in ,  USA,  a n d  
f rom the  Oak  O r c h a r d  C o n s e r v a t i o n  Area  in c e n t r a l  
New York ,  USA.  T h e y  were  fed wh i t e f i sh  once  a week  
a n d  were m a i n t a i n e d  in  a large t a n k  c o n t a i n i n g  3 -4  
inches  of w a t e r  a t  a b o u t  20 °C u n t i l  t h e  p r o c u r e m e n t  of 
t h e i r  eggs. 

T h e  m e t h o d s  of p r o c u r e m e n t  of t u r t l e  eggs, t h e  genera l  
o p e r a t i v e  procedures ,  a n d  t h e  p o s t - o p e r a t i v e  care  used 
in  t h i s  w o r k  were  those  desc r ibed  in a p r ev ious  r e p o r t  as. 


