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A p a r t  f rom specific b ind ing  to  fl-adrenergic receptors ,  
propranolol  also exhibi t s  non-specific,  low aff in i ty  bind-  
ing to cardiac membranes~4. The diffuse greenish colour- 
ing of the  cardiac sect ions m a y  represen t  non-specif ic  
9-AAP binding  to myocard ia l  membranes .  

Recen t  indi rec t  evidence suggests  t h a t  the  fi-adrenergic 
receptors  are localized in t he  cardiac cell m e m b r a n e  ~5-~v 
This view m a y  be suppor t ed  b y  the  p resen t  f indings.  
Fur the rmore ,  t he  observed d i s t r ibu t ion  p a t t e r n  of do t t ed  
f luorescence m a y  represen t  discrete  areas w i th  h igh  
concen t ra t ion  of 9 -AAP binding  sites in the  myocard ia l  
membrane .  By inference, i t  m a y  be suggested t h a t  the  
fi-adrenergic receptor  sites are no t  evenly  d i s t r ibu ted  in 
ra t  cardiac cell membrane .  

More evidence mus t  be ob ta ined  to  es tabl ish  a defini te  
analogy be tween  9-AAP binding  sites and  fl-adrenergic 
receptor  sites. Ut i l iza t ion  of 9-AAP m a y  provide  a useful 
tool  for the  di rect  de tec t ion  of fi-adrenergic receptors  in 
the  h e a r t  and also in ex t ra -card iac  tissues. 
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Summary. Suspensions  of isolated cells f rom ra t  hea r t  were p repa red  and the  da t a  for v iabi l i ty  and  yield are given. 
Glucose up take  by  the  cells was med ia ted  by  a carrier  system.  

H e a r t  t issue has been successfully dispersed into prep-  
ara t ions  of viable,  isolated cells 2-5, bu t  only the  last  
au thors  s have  discussed sys temat ica l ly  the  methodology.  
However ,  some i m p o r t a n t  quan t i t a t i ve  aspects  were 
lacking in the i r  paper  (e.g. s ta t i s t ics  of viabil i t ies and  
the i r  relat ion to yields) ; and  fu r thermore ,  the  very  h igh  
percentage  viabil i t ies t h e y  ob ta ined  are p robab ly  un-  

Effect of temperature of incubation with collagenase on the prep- 
aration of suspensions of isolated cells from rat heart 

Harvest 3 Harvest 4 

Viability (%) Cell yield �9 Viability (%) Cell yield~ 

30~ 55.2• ~ 1000~ 264(5) 62.8•176 1397~416(5) 

37~ 40.2• b 939~:147(13) 39.3~2.1(13/o 1026=~ 95(13) 

Cells harvested at 20 rain intervals. 
10 ~ • yield of live cells per g heart tissue. 

b Significance of difference p < 0.005 > 0.001. 
Significance of difference p % 0.001. 
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Percentage viability (O--O) and numbers of cells/g tissue (D--O) 
are given Ior all comparable suspensions of heart cells prepared in 
Harvest 3 in these experiments. The data are means for successive 
groups each of 3 experin, ents. Harvest 3 is the suspension of cells 
dispersed during the 3rd 20 rain period of incubation with collagenase. 

r ep resen ta t ive  of the  me thod ,  and  could lead to  the  
re ject ion of o therwise  acceptable  prepara t ions .  

Methods. Male albino ra ts  (100-120 g) were s tunned  
and decapi ta ted .  The cardiac ventr ic les  were diced (side 
3 mm).  Tissue ( <  2 g) was incuba ted  a t  37~ in a 50 ml  
conical  flask conta in ing  3.5 ml  of a phospha te -buf fe red  
med i u m (pH 7.4) wi th  colIagenase (1 mg/ml).  The flasks 
were shaken a t  100 s t rokes /min.  The composi t ion  of the  
med i u m (g/l) was:  8.8 g NaC1, 0 .4g KC1, 0.21 g Na2HPO4, 
0.06 g NaH2PO 4 and 0.9 g glucose. Ceils were decan ted  
f rom the  t issue pieces a t  20 min in tervals  (harvests  1-4) 
and  the  t issue resuspended  in fresh buffer.  Ha rves t s  1 
and 2 were mos t ly  e ry th rocy tes  and  f r agmen ted  cells and 
were discarded.  Cells f rom harves t s  3 and  4 were collected 
by  cen t r i fuga t ion  (60 • g, 2.5 rain), washed  3 t imes  and 
coun ted  (cy tometer  d e p t h  0.2 mm).  Viabi l i ty  was  deter-  
mined  by  s ta in ing wi th  t r y p a n  blue (equal volume 0.25% 
dye). Pur i f ica t ion  of cells by  cent r i fugat ion  th rough  
Ficoll  (30 g/l) 5 was omi t t ed  because i t  a) rarely improved  
percen tage  viabi l i ty ;  b) a lways reduced  yields; and c) 
did no t  change the  microscopic appearance .  

For  metabol ic  exper iments  the  med i u m conta ined  
lower glucose (0.5 raM), [U-a4C]glucose (0.625 [zCi/inl), 
bovine  serum a tbumin  (1 g/i) and CaC1, (2.5 mM).  Cell 
v iabi l i ty  was no t  affected by  incuba t ion  for 60 min. The 
o p t i m u m  n u m b e r  of cells per  incuba t ion  sample  (1 ml) 
was 3-4 X 105. W i t h  cell number s  of 5 X 105 f i l t ra t ion was 
difficult .  Incorpora t ion  of ~4C into ceils was de te rmined  
by  scint i l lat ion count ing  of washed  cells on a Millipore 
fi l ter  (1.2 tzm, 0.25 mm) in a scint i l la t ion mix tu re  (Triton 
X-100: to luene:  POPOP) .  Comparisons  are be tween  cell 
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suspens ions  w i t h  equa l  n u m b e r s  of cells. D a t a  are ex- 
pressed as:  m e a n  • SE  (No. of observa t ions) .  

Results. a) t~reparation o/ isolated cells. P e r c e n t a g e  
v iabi l i t ies  va r i ed  be t w een  30 -60%,  as t h e y  did  for 
VAHOU~u e t  a13, whereas  for GLICK et  al. 5 t h e y  were 95% 
or more.  A t t e m p t s  to  i m pr ove  v i ab i l i t y  (e. g. use of p las t ic  
vessels) were w i t h o u t  success, excep t  t h a t  o f  r educ ing  t he  
t e m p e r a t u r e  to  30~ (Table).  The  i m p o r t a n t  va r i ab l e  is 
t he  collagenase,  since i ts  d ispers ive  a c t i v i t y  is due  to 
p ro teo lyf ic  c o n t a m i n a t i o n ,  wh ich  can  v a r y  cons ide rab ly  
f rom b a t c h  to ba tch .  4 p r e p a r a t i o n s  were used:  CLS 
45BI94  a n d  45D006 ( W o r t h i n g t o n  Biochemica l  Corp., 
Freehold ,  N . J . ,  USA) a n d  I 44C 0080 and  I I  15C 6890 
(Sigma L o n d o n  Chemica l  Co., K ings ton ,  Surrey,  U.IZ.). 
The  f i rs t  3 gave s imi la r  resul t s  (Sigma I be ing  used 
rout ine ly) ,  b u t  S igma  l I  was less useful. A pos i t ive  cor- 
r e l a t ion  was o b t a i n e d  be tween  pe rcen tage  v i ab i l i t y  and  
yield of cells/g t issue (Table, a t  37~ H a r v e s t  3, r 
+ 0 . 5 8 ,  p _~ 0.02; H a r v e s t  4, r = + 0 . 6 0 ,  p < 0.02). Th i s  
is also s h o w n  b y  t he  para l le l i sm of v iab i l i ty  a n d  yield of 
cells for alt  b u t  t he  ear l ies t  expe r i m en t s  pe r fo rmed  w i t h  
S igma  I (Figure).  

b) Incorporation into heart cells o/14C /rom [14C]glucose. 
Cells were i n c u b a t e d  for 30, 60 or 120 rain.  M a x i m u m  in-  
co rpo ra t i on  was a t  60 ra in ;  a t  30 a n d  120 min  t h e  incor-  
p o r a t i o n  was 49% and  61% respec t ive ly  of t h a t  a t  
60 min.  I n c u b a t i n g  t he  cells w i t h  E14C]glucose in 5 m M  
glucose or galac tose  r educed  i nco rpo ra t i on  of z4C (cpm) 
f rom 16740 • 1300 (5) (0.5 m M g l u c o s e )  to  11,100 • 1,300 
(5) and  9,180 ~ 560 (6) respect ively .  Thus  t h e  ca r r i e r  
t r a n s p o r t  sys t em for glucose was st i l l  ope ra t i ng  in m o s t  
of t he  cells, a n d  was r a t e  l imi t ing  for glucose up take .  

Discussion. GLICK et  al. 5 t e s t ed  14 d i f fe rent  commerc i a l  
p r e p a r a t i o n s  of col lagenase,  all f rom e i the r  S igma  or 
W o r t h i n g t o n .  Since t he  yield of l ive cells per  g r a m  t issue  
va r i ed  b e t w e e n  4,500 a n d  270,000, t h e i r  e x p e r i m e n t s  were 
less successful  t h a n  those  g iven  here  (Table), whereas  for 
pe rcen t age  v i ab i l i t y  (95% or more) the i r s  were t h e  more  
successful.  This  rec iprocal  di f ference does n o t  ref lect  
s imply  a g rea te r  p ro teo ly t i c  a c t i v i t y  of the  col lagenase  
used here  - g rea te r  cell d ispers ion w i t h  g rea te r  cell dis- 
r u p t i o n  - s ince t he re  is a s ign i f ican t  cor re la t ion  b e t w e e n  
% v i ab i l i t y  and  yield of cells, and  a para l le l i sm be tween  
t h e m  for a l m o s t  all e x p e r i m e n t s  (Figure).  
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Summary. A s igni f ican t  r educ t ion  in p l a s m a  chol ines te rase  a c t i v i t y  a t  a t ime  w h e n  fecal egg coun t s  ind ica ted  a p a t e n t  
infec t ion  ha s  been  found  in a l imi ted  s t u d y  w i t h  sch is tosome infected Rhesus  monkeys .  

I n  work ing  w i t h  a g roup  of Schistosoma mansoni in-  
fec ted  Rhesus  monkeys% a l imi ted  n u m b e r  of m o n k e y s  
were no t  t r e a t e d  w i t h  a n y  drugs  and  r ep resen ted  t h e  in-  
fec ted  (n = 3) a n d  non in fec t ed  (n = 2) con t ro l  an imals .  
These  monkeys ,  however ,  did c o n t r i b u t e  to  a series of 
b lood t e s t s  wh ich  inc luded  the  d e t e r m i n a t i o n  of p l a s m a  
chol ines te rase  (ChE) ac t iv i ty .  This  r epo r t  descr ibes  t he  
changes  of p l a s m a  C h E  ac t i v i t y  du r ing  t he  course of ea r ly  
and  p a t e n t  sch is tosome infec t ion  in Rhesus  monkeys .  

Materials and methods. E a c h  m o n k e y  (3-4 kg) was  
anes the t i zed  w i t h  n e m b u t a l ,  p laced  in dorsa l  r e c u m b a n c y  
a n d  exposed to a p p r o x i m a t e l y  750 S. mansoni cercar iae  
v ia  the  p e r c u t a n e o u s  route .  A t  weekly  in te rva ls ,  p l a s m a  
C h E  a c t i v i t y  was d e t e r m i n e d  b y  the  e lec t romet r i c  t i -  
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Comparison of fecal egg counts with reduction of plasma cholin- 
esterase in Schislosoma mansoni infected Rhesus monkeys. 

t r a t i o n  m e t h o d  2. Beg inn ing  a t  5 weeks pos t  exposure  to  
t he  sch is tosome infect ion,  twice  weekly  fecal egg coun t s  
(AMS I I I  methodS)  were m a d e  w i th  each  m o n k e y  for t h e  
r e m a i n d e r  of the  s tudy .  An analys is  of va r i ance  Was con-  
d u c t e d  on  t he  ChE  da ta .  

Results and discussion. An in i t ia l  ana lys is  of t he  d a t a  
revea led  t h a t  changes  in C h E  a c t i v i t y  were more  pro-  
nounced  when  the  va lues  were g rouped  a t  4 week  in te r -  
vals.  These  resul t s  are g raph ica l ly  d i sp layed  (Figure) as 
t he  m e a n  p e r c e n t a g e  r educ t i on  of ChE  ac t i v i t y  re la t ive  
to t he  non in fee t ed  controls .  I n c l u d e d  in the  F igure  are 
t he  m e a n  weekly  fecal egg coun t s  to  i l lus t ra te  p a t e n c y  
of t he  sch is tosome infect ion.  Schis tosome eggs were f i rs t  
n o t e d  in t he  feces d u r i n g  the  6 th  week of infect ion.  These  
egg coun t s  increased  in n u m b e r s  to  g rea te r  t h a n  1000 
eggs/g of feces du r ing  t he  8 th  and  9 th  weeks followed b y  
a g r a d u a l  r educ t ion  in n u m b e r s  the rea f te r .  Co inc iden t  
w i th  t he  rise of sch is tosome egg coun t s  was a s ign i f i can t  
r educ t i on  of p l a s m a  C h E  in t he  infec ted  monkeys .  I t  
would  a p p e a r  t h a t  r educ t i on  of e n z y m a t i c  a c t i v i t y  was 
in i t i a t ed  a t  a t ime  w h e n  the  sch is tosome infec t ion  b e c a m e  
p a t e n t  a n d  c o n t i n u e d  t h r o u g h o u t  t he  r e m a i n d e r  of t he  
s tudy.  

A n  a l t e red  se rum ChE  is some t imes  ind ica t ive  of im-  
pa i red  hepa t i c  func t ion  ~ a n d  ce r t a in  o t h e r  a b n o r m a l i t i e s  
inc lud ing  sch is tosome infec t ions  of m a n  5. The  mode  of 
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