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The  s t r ips  were  m o u n t e d  in o rgan  b a t h s  ~ c o n t a i n i n g  
T y r o d e ' s  so lu t ion  (37~ p H  7.2) a e r a t e d  w i t h  95% 
O2/5 % CO v Con t rac t i l e  a c t i v i t y  was m o n i t o r e d  b y  Grass  
fo rce -d i sp l acemen t  t r a n s d u c e r s  (FT O3C) a n d  ~ecorded b y  
a B e c k m a n n  D y n o g r a p h .  S t r ips  were al lowed to  equil i -  
b r a t e  a t  a r e s t ing  t ens ion  of 0.5 g wh ich  was r e a d j u s t e d  
f r e q u e n t l y  u n t i l  h o l d i ng  c o n s t a n t .  A t  th i s  t ens ion ,  re- 
sponses  shou ld  be  s u b m a x i m a l  4, a n d  t h u s  we hoped  to  
de t ec t  response  e n h a n c e m e n t  m o s t  easily.  A d d i t i o n  of 
h o r m o n e  so lu t ions  was done  in smal l  quan t i t i e s ,  n o t  caus-  
ing a n y  effects  b a s e d  on  v o l u m e  alone.  B e t w e e n  d rug  
addi t ions ,  t he  b a t h  f luid (19.75 ml) was  changed  3 t imes  
and,  a f te r  a pe r iod  of 15 minn rest ,  changed  2 more  t imes .  
F u r t h e r  d rugs  were  a d d e d  a f t e r  a n o t h e r  10 mil l  of rest .  

PGE~ was k i n d l y  suppl ied  b y  Dr. J.  PIKE (Upjohnn Co.) 
and  k e p t  as a s tock  so lu t ion  of 2.85 • 10-6 M.  S y n t h e t i c  
oxytocinn (475 IU/mg)  was k i n d l y  suppl ied  b y  Dr. R.  WAL- 
TER, Mr. S ina i  School  of Medicine,  New Vork.  

Results and discussion. M a m m a r y  s t r ips  f rom b o t h  
p r e g n a n t  a n d  l a c t a t i n g  r a b b i t s  r e sponded  to  oxy toc in .  
The  fo rmer  were  a b o u t  100 t imes  less respons ive  t h a n  t he  
l a t t e r .  I n  s t r ips  f rom p r e g n a n t  r abb i t s ,  PGE1 a d m i n i s t r a -  
t i on  pr ior  to  oxy toc in  e n h a n c e d  t h e  con t rac t i l e  effect  of 
t h e  l a t t e r  h o r m o n e  (Figure  1}. Th i s  increased  response  
occur red  w h e n  PGE1 was a d d e d  e i the r  1 or 15 ra in  p r io r  
to  oxytocin .  H i g h e r  doses of P G E ~  caused  ilno f u r t h e r  en-  
h a n c e m e n t .  T h e  t h r e s h o l d  dose of o x y t o c i n  was  n o t  a l t -  
e red  b y  t h e  p resence  of P G E  1. 

I n  con t ras t ,  w h e n  s t r ips  f rom l a c t a t i n g  r a b b i t s  were 
tes ted ,  PGE~ a d m i n i s t r a t i o n  caused  a reduced  oxy toc in  
s ens i t i v i t y  (Figure  2). Th i s  effect  was  e v i d e n t  on ly  a f t e r  
l ong - t e rm  exposure  (15 min)  to  P G E  v W e  also obse rved  
some degree of t a c h y p h y l a x i s  to  oxy toc in  in s t r ips  f rom 
l a c t a t i n g  an imals .  Th i s  a l lowed only  2 d e t e r m i n a t i o n s  pe r  
s t r ip .  
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Fig. 1. Potentiation of the oxytocin response in a mammary strip 
from pregnant rabbit by PGE 1 (15 x 10 -s M). 
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Fig. 2. Inhibition of the oxytoein response in a mammary strip from 
a lactating rabbit by PGE~ (1.5 • 10 .8 M). 

Th re sho ld  doses for  oxy toc in  were a b o u t  1.5 a n d  
0.02 tzU/ml in s t r ips  f rom p r e g n a n t  a n d  l a c t a t i n g  an imals ,  
r e spec t ive ly ;  these  va lues  c h a n g e d  to  0.6 a n d  0.4 ~zU/ml 
a f t e r  p r io r  exposu re  of s t r ips  to  a b o u t  1.5 X 10 -~ M P G E  1. 

The  p r e s e n t  s t u d y  p rov ides  in  v i t ro  c o n f i r m a t i o n  of t he  
in  v ivo  obse rva t i ons  of a n  i n h i b i t o r y  effect  of P G E  x on  
o x y t o c i n  respons iveness  of t h e  l a c t a t i n g  r a b b i t  m a m m a r y  
g land  x. Since t h i s  effect  c an  be  d e m o n s t r a t e d  on  t h e  level  
of i so la ted  s t r ips ,  i t  a p p e a r s  t h a t  P G E I  ac ts  d i r ec t ly  on  
t he  m y o e p i t h e l i u m  a n d  does n o t  invo lve  some p reced ing  
sys temic  even t .  

Since P G E  1 ac t ion  is f unc t i ona l l y  oppos i te  in  s t r ips  
f rom p r e g n a n t  r a b b i t s  c o m p a r e d  to  s t r ips  f rom l a c t a t i n g  
animals ,  t h i s  suggests  t he  ex is tence  of two d i f fe rent  mech-  
an i sms  of ac t ion  of p ros t ag l and ins ,  one or  b o t h  of w h i c h  
m a y  be  d i f fe ren t ia l ly  expressed  d u r i n g  per iods  of g l a n d u l a r  
d e v e l o p m e n t .  Conce ivab ly  such  d e v e l o p m e n t a l  changes  
m a y  occur  e i t he r  on  t h e  level  of PGE1 ac t ion  (receptors)  
or PGE1 me tabo l i sm.  B o t h  i n h i b i t i o n  a n d  e n h a n c e m e n t  
or p o t e n t i a t i o n  b y  p r o s t a g l a n d i n s  of s m o o t h  muscle  con-  
t r a c t i n g  a g e n t s  has  been  descr ibed  in t he  l i t e r a tu re  6. 
However ,  to  our  knowledge,  oppos ing  ac t ions  inn t h e  same  
o rgan  as a func t ion  of i ts  d e v e l o p m e n t a l  or endoc r ine  
s t a t e  h a v e  n o t  b e e n  obse rved  to  date .  

The  fac t  t h a t  p r o s t a g l a n d i n s  s t i m u l a t e  a d e n y l a t e  cy- 
clase f rom m a m m a r y  g l a n d  m a y  be  of r e l evance  to  t h e  
p r e s e n t  obse rva t ions .  However ,  t h i s  h o r m o n e - s e n s i t i v e  
e n z y m e  was t h o u g h t  to  b e  p r e s e n t  in  sec re to ry  cells 3, a n d  
i t  has  n o t  y e t  been  e s t ab l i shed  w h e t h e r  or no t  m y o e p i t h e -  
lial cells also con t a in  a p r o s t a g l a n d i n  sens i t ive  eyclase 
sys tem.  Consider ing  t h e  d iverse  roles of p r o s t a g l a n d i n s  in 
r ep roduc t i ve  phys io logy  as well  as t he  f ac t  t h a t  t h i s  class 
of c o m p o u n d s  is now in use for  t h e r a p e u t i c  purposes ,  i t  
seems of i n t e r e s t  to  c lar i fy  f u r t h e r  t he  possible  physio log-  
ical and  pha rmaco log ica l  effects of these  agen ts  on  t h e  
m a m m a r y  gland.  

Summary. P G E  1 a d m i n i s t r a t i o n  to i so la ted  s t r ips  f rom 
p r e g n a n t  a n d  l a c t a t i n g  r a b b i t  m a m m a r y  g land  resu l t ed  
in d i f fe ren t  effects  on  oxytocinn-induced con t rac t ions .  I l l  
s t r ips  f rom p r e g n a n t  an imals ,  oxytocinn ac t ion  was  en- 
h a n c e d ;  in  t hose  f rom l a c t a t i n g  animals ,  i t  was  r educed  
and  t h r e s h o l d  doses for  oxytociI1 were m a r k e d l y  h igher .  
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Antagonistic Effects of Pemoline to Colchicine and Caffeine 

Afte r  fo rmer  s tud ies  on  t he  med ic ina l  effects  of 
pemol ine  (5-phenyl -2- imino-4-oxo-oxazole id ine ,  P IO) ,  
t h e  m a i n  c o n s t i t u e n t  of T r a d o n  1 some side-effects  of t h e  
s u b s t a n c e  on  b o t h  an i m a l s  2 and  p l a n t s  3 were noted .  
BRABEC a n d  R6PER ~ a n d  R6PER 5 obse rved  inf luences  of 
pemolinne on  mi to t i c  i ndex  and  m i t o t i c  cycle. Whi l e  
s t u d y i n g  t h e  effects  of pemol ine ,  i ts  in f luence  on  t h e  
ac t ion  of colchicine a n d  caffe ine was inves t iga ted .  

Materials and methods. Vicia /aba seeds were g e r m i n a t e d  
in m o i s t  sand ,  a n d  a f t e r  5 -6  days  t h e  m a i n  roo t  was  c u t  
off u p  to  3 cm. The  f u r t h e r  cu l tu re  was donne in a e r a t e d  

z Among others L. SCHMIDT, Arzneimittelforsch. 6, 423 (1956). 
H. LE VAN, Experientia 23, 1058 (1967). 

s F. SCHWANITZ and H. SCHWANITZ, Landw. Forsch. 21, 231 (1968). 
4 F. BRABEC and W. R6PER, Arzneimittel-Forsch., in press, 
5 W. R6PER, Dissertation Hamburg (1974). 
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dist i l led w a t e r  and  10 -6 g / m l  or  3 • 10 -4 g / m l  p e m o l i n e  
solut ion 4, respect ively,  in p e r m a n e n t  l ight  a t  25 -t- 1 ~ 
T h e  effects  of colchicine and  caffeine were s tudied  under  
t he  same condit ions.  

Colchicine: The m e t a p h a s e  accumula t ion  e in 3 X 10 -4 
g /ml  pemol ine  and  dist i l led water ,  respect ively ,  was 
de t e rmined  wi th  help  of 0.005~o colchicine 0.5 up  to  4 h, 
in add i t ion  to  th is  t he  p rophase  frequencies.  

Caffeine:  The seedlings were t r ans fe r red  to 0.1% 
caffeine solut ion resp.  3 • 10 -4 g/ml  or 10 -e g /ml  pemol ine  
+ 0.1~o caffeine, and  the  changes  of t he  mi to t ic  index  
were  s tudied.  

The  de t e rmina t ion  of the  mi to t ic  index  7 and the  phase  
f requencies  was done a t  feulgen s ta ined  squash  p repara -  
t ions ;  t he  results  of 5 roots  were used to  calculate  t he  
m e a n  and  s t anda rd  devia t ion.  

Results. 0.005% colchicine : The Figure  shows a s l ight ly  
decreas ing me taphase  index in t he  contro l  dur ing  the  
f irs t  ~/2 h, while the  p rophase  f requency  is unchanged  ; th i s  
means  a s low-down of p rophase  -+ m e t a p h a s e  prolifera-  

Table I. Mitotic index (%) during treatment with 0.1% caffeine + 
pemoline 

Time (h) Control 10 6 g/ml 3 • 10 -4 g/ml F 

0 14.84 :Jz 1.48 ~ 17.26 4- 0.67 13.97 4- 1 .97 1.34n.s. 
0.5 9.80 ~: 1.60 17.75 ~: 0.37 12.48 ~ 0.80 14.69 ~ 
1 7.25 ~: 0.43 16.45:2= 1.07 9.62 :t= 0.99 29.64 b 
1.5 5.53 ~- 1.39 14.36 • 1.61 10.81 ~ 0.69 11.83 ~ 
9 0.38 14.94 ~ 1.11 13.76 • 2.24 31.28 u 

12 0.00 14.85 • 1.56 17.49 ~c 2.32 
24 -- 3.02 ~: 1.00 2.90 ~ 0.98 

~Standarcl error of the mean. ~,p < 0.1}/o; ~'p < 1%. 
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t ion  or a s t imula ted  m e t a p h a s e  -+ anaphase  prol i ferat ion.  
Then the  m e t a p h a s e  index  increases up to  3 h. The 
p rophase  f r equency  is no t  s ignif icant ly  a l t e rna t ing  (F 1.0), 
so t he re  are no p ronounced  aber ra t ions  of t he  i n t e rphase  

mitosis  prol i ferat ion.  Anaphases  can be found  up to  
i h af ter  beg inn ing  of the  t r e a t m e n t ,  b u t  t h e y  are i r r i t a ted  
soon. In 3 x 10 -4 g/ml  pemol ine  there  is no m e t a p h a s e  
accumula t ion ,  and  the  p rophase  f r equency  is s ignif icant ly  
decreas ing  a f t e r  a shor t  increase (F 8.7), a consequence  of 
a de layed  G 2 --~ p rophase  prol i ferat ion.  The reduced  
effect  of colchicine is man i fe s t ed  in t he  f requencies  of t he  
anaphases ,  t h a t  are to  be found  up to  4 h only  s l ight ly  
i r r i ta ted .  C -  me taphase s  and C-te lophases  were observed  
no t  before 3 h t r e a t m e n t .  In  s t ronger  colchicine concen-  
t r a t ions  3 x 10 .4 g/ml  pemol ine  have  no mark ed  effects  
on m e t a p h a s e  accumula t ion  5. 

Caffeine: Table  I shows a s t rong  decrease of mi to t ic  
index  in t he  cont ro l  up to  12 h, while  i t  is unchanged  in 
10 .6 and  3 X 1 0  -4 g/ml  pemol ine ;  a f ter  fu r the r  12 h 
t r e a t m e n t ,  t he  damages  are so s t rong  t h a t  the  mi to t ic  
index  decreases,  too. There  were h igh ly  s ignif icant  dif- 
ferences in t he  mi to t ic  indices be tween  controls  and  
pemol ine  t r e a t m e n t .  In  add i t ion  to  t he  act ion on mi to t ic  
index,  pemol ine  showed fu r the r  posi t ive  effects :  t he  
k n o w n  aber ra t ions  caused by  caffeine s could be observed  
only  to a cer ta in  degree dur ing  pemol ine  t r e a t m e n t .  
A l though  the re  are no mark ed  differences of t he  mi to t ic  
indices up to  12 h t r e a t m e n t  w i th  pemol ine  -= caffeine, 
ma rk ed  influences on phase  f requencies  can be s t a t ed  
(Table II) : In  all concen t ra t ions  the re  is an ear ly  decrease 
of me taphases ,  even  when  the  mi to t ic  index  is increasing;  
the  me taphase s  do no t  reach the  former  values. On the  
o the r  hand ,  t h e  anaphases  increase dur ing  pemol ine  q- 
caffeine t r e a t m e n t ,  have  a m i n i m u m  af ter  I or 1.5 h, and 
increase again. The p rophases  show a behav iour  s imilar  to  
t h a t  of mi to t ic  index,  while te lophases  behave  like 
anaphases .  Binuclea te  cells were wa tched  dur ing  all 
t r e a t m e n t s ,  i.e. it  seems to  be t h a t  pemol ine  has no in- 
f luence on the  act ion of caffeine on cytokinesis .  The 
co n s t an t  mi to t ic  index  dur ing  s imul taneous  t r e a t m e n t  
w i th  pemol ine  shows t h a t  pemol ine  reduces  the  influence 
of caffeine on in te rphase  and  the  G 2 --> p rophase  prolif- 
e ra t ion;  when  t r ea t ed  with 3 • 10 -4 g/ml  pemoline,  the  
p rophase  f r equency  a t  9 and  12 h is even increased.  

Discussion. The resul ts  show t h a t  pemol ine  is able to  
reduce  and  compensa t e  the  act ion of 2 drugs t h a t  have  
similar effects.  This suggests  similar sites of act ion,  too.  
Since pemol ine  has an inf luence on mi to t ic  t ime  and  the  
t ime  of in te rphase  5, a b ind ing  to  t he  mi to t ic  a p p a r a t u s  
similar  to t h a t  of colchicine 9 seems possible, as well as an 
effect  on repl icat ion and  t ransscr ip t ion .  The posi t ive  
effects  of pemol ine  on DNA-repa i r  a f ter  i r r id ia t ion wi th  
X-rays2  could explain  the  compensa t ion  of the  ac t ion  of 
caffeine, t h a t  is no t  res t r ic ted  to  mitosis  itself. As typ ica l  
aber ra t ions  induced  by  caffeineS are reduced,  t he  toxic 
effects are s topped  for some t ime.  Pemol ine  seems to  
compensa t e  t he  act ion of caffeine no t  ent irely,  because  
the re  remain  influences on phase  f r equency  and  cy to-  
kinesis. In  con t r a s t  to th is  t he  an t agon i sm to colchicine 

Metaphase frequency (above) and prophase frequency (below) 
during treatment with 0.005% eolchicine. Abscissa: time of treat- 
ment. 1 : control, 2 : 3 • 10 4 g/ml pemoline. The standard error of the 
mean is indicated as well as the degree of the significance in the t-test : 
Without marking: not significant, * p  < 5%; **p < 1%; ***p < 
0.1%. 

6 H. J. EVANS, G. J. NEARV and S. M. TONKINSON, .J. Genet. 55, 487 
(1957). 

v j.  F. L6PEZ-SKEZ and E. FERNA~DEz-G6MEZ, Experientia 21, 591 
(1965). 

6 ]3. KIHI.~AN and A. LEVAN, Hereditas 35, 109 (1949). 
9 G. G. BORISY and E. W. TAYLOR, J. Cell Biol. 34, 535 (1967). 
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Table II. Mitotic index (YfI) and phase frequencies 

Specialia EXPERIENTIA 31/10 

Time (h) Control 10 -6 g / m l  3 x 10 -4 g / m l  

MI P M A T MI P M A T MI P M A T 

0 100.0 i00.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100,0 100.0 
0.5 66.0 70.3 46.9 57.9 83.3 102.8 112.6 45.3 137.4 119.4 89.3 99.9 37.8 127.7 138.6 
1 48.9 53.2 41.9 30.6 58.1 95.3 103.4 80.9 104.9 70.4 68.9 82.2 48.0 61.2 69.3 
1.5 37.3 40.6 37.9 24.6 33.9 83.2 93.5 79.7 61.8 49.5 77.4 93.5 44.4 57.7 115.0 
9 86.6 82.4 71.6 119.5 110.2 98.5 127.0 46.2 93.5 108.7 

12 86.0 84.6 54.1 150.4 104.2 125.2 159.8 74.0 97.7 127.6 

P, prophase; lV[, metaphase;  A, anaphase; T, telophase; corresponding to the values at t = 0 (=  100%) during t reatment  with 0.1% caffeine 
and pemoline, 

for  s o m e  t i m e  n e a r l y  is t o t a l .  S ince  g i bbe re l l i c  a c id  1~ as  
wel l  a s  I A A  n s h o w  a n t a g o n i s t i c  e f f ec t s  t o  co l ch i c ine ,  too ,  
a n d  h a v e  a n  i n f l u e n c e  o n  t h e  m i t o t i c  i n d e x  10, n s i m i l a r  to  
t h a t  of  p e m o l i n e 4 ,  t h e  e f f ec t  of  p e m o l i n e  on  m i t o s i s  c a n  
be  c o m p a r e d  w i t h  t h a t  of  g r o w t h  f a c t o r s .  

10 M. FRAGATA, Naturwissenschaften 57, 139 (1970). 
11 D. DAVIDSON and R. D. MAcLEoD, Chromosoma 18, 421 (1966). 
12 I wish to thank Beiersdorf AG, Hamburg, for the supply with 

pemoline. 

Summary. P e m o l i n e ,  t h e  c o n s t i t u e n t  of  T r a d o n ,  is  
ab l e  t o  s l ow  d o w n  t h e  d e c r e a s e  of  t h e  m i t o t i c  i n d e x  
c a u s e d  b y  0 . 1 %  ca f f e ine  in  r o o t s  of  Vicia labs, a n d  
m i t o t i c  a b e r r a t i o n s  a r e  r e d u c e d .  W i t h  0 . 0 0 5 %  c o l c h i c i n e  
a n d  3 • 10 -~ g / m l  p e m o l i n e ,  n o  m e t a p h a s e - a c c u m u l a t i o n  
c a n  be  o b s e r v e d ,  a n d  a n a p h a s e - d i s o r d e r  is d e l a y e d .  

W. R6PER 12 
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Depletion of Heart Norepinephrine in Experimental Acute Myocarditis Caused by 
Trypanosoma cruzi 

Trypanosoma cruzi C h a g a s ,  1909 is t h e  c a u s a t i v e  a g e n t  
of  S o u t h  A m e r i c a n  t r y p a n o s o m i a s i s  o r  C h a g a s ' ,  d i s ease ,  
o n e  o f  t h e  m o s t  f r e q u e n t  a n d  d a n g e r o u s  i l l ne s se s  of  
S o u t h  A m e r i c a ,  w i t h  a n  e s t i m a t e d  m i n i m u m  of  7 m i l l i o n  
i n f e c t e d  i n d i v i d u a l s  1. A l t h o u g h  p a r a s i t i s m  a t t a c k s  
p r a c t i c a l l y  a n y  o r g a n ,  c a r d i a c  i n v o l v e m e n t  is  t h e  m o s t  
i m p o r t a n t  c l in i ca l  f e a t u r e  of  C h a g a s '  d i s e a s e  a c c o u n t i n g  
for  87 % of t h e  d e a t h s  fo r  w h i c h  t h e  d i s e a s e  is  r e s p o n s i b l e  1. 
I t  is  n o w  wel l  e s t a b l i s h e d  t h a t  in  t h e  c o u r s e  of  T. cruzi 
i n f e c t i o n  t h e r e  a r e  l e s i ons  of  t h e  a u t o n o m i c  n e r v o u s  
s y s t e m 2 ,  3 r e s u l t i n g  in  e x t e n s i v e  d e s t r u c t i o n  of  p a r a -  
s y m p a t h e t i c  g a n g l i o n  cei ls  in  h u m a n  4 a n d  e x p e r i m e n t a l  a 
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The time course of norepinephrine depletion of the heart  in rats  
inoculated with Trypanosoma cruzi. The mean values and SEM 
(indicated by bars) for heart  NE concentrations are plotted for normal 
rats (12 animals) and at 8 (3 animals), 12 (3 animals), 15 (4 animals), 
18 (4 animals), 22 (2 animals) and 32 days (3 animals) afterinoculation. 

m a t e r i a l .  T h e s e  l e s i ons  h a v e  b e e n  c l a i m e d  1 t o  be  re-  
s p o n s i b l e  for  a l l  t h e  l a t e  m a n i f e s t a t i o n s  o f  C h a g a s '  
d i s ease ,  r e p r e s e n t e d  c h i e f l y  b y  a n a t o m i c a l  a n d  f u n c t i o n a l  
d i s o r d e r s  of  h o l l o w  m u s c u l a r  o r g a n s  s u c h  as  h e a r t ,  
e s o p h a g u s  a n d  co lon .  A l t h o u g h  t h e  e v i d e n c e  fo r  i n v o l v e -  
m e n t  o f  t h e  p a r a s y m p a t h e t i c  n e r v o u s  s y s t e m  is  n o w  
g e n e r a l l y  a c c e p t e d ,  t h e  d a m a g e  c a u s e d  b y  T. cruzi o n  t h e  
s y m p a t h e t i c  n e r v o u s  s y s t e m  is  a m a t t e r  o f  c o n t r o v e r s y  ~. 
W e  h a v e  i n v e s t i g a t e d  t h i s  p r o b l e m  b y  e s t i m a t i n g  t h e  
s y m p a t h e t i c  n e u r o t r a n s m i t t e r  n o r e p i n e p h r i n e  (NE)  in  t h e  
h e a r t  o f  r a t s  i n o c u l a t e d  w i t h  T. cruzi. 

Material and methods. M a l e  a n d  f e m a l e  H o l t z m a n  r a t s  
a g e d  2 7 - 3 0  d a y s ,  a n d  w e i g h i n g  4 5 - 6 5  g we re  i n o c u l a t e d  
i .p.  w i t h  b lood  c o n t a i n i n g  300,000 t r y p o m a s t i g o t e s  o f  t h e  
Y - s t r a i n .  U n d e r  t h e s e  c o n d i t i o n s  t h e  m o r t a l i t y  w a s  o n l y  
1 5 % .  A t  d i f f e r e n t  p e r i o d s  a f t e r  i n o c u l a t i o n ,  t h e  r a t s  w e re  
s a c r i f i c e d  u n d e r  e t h e r  a n e s t h e s i a  a n d  t h e i r  h e a r t s  w e r e  
w a s h e d  c l e a n  o f  b l o o d  b y  a q u i c k  s a l i ne  p e r f u s i o n ,  
r e m o v e d ,  b l o t t e d ,  w e i g h e d ,  i m m e r s e d  in  0.8 N p e r c h l o r i c  
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