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a lowered work load, is in  a g r e e m e n t  w i th  those  of o the r s  
based  on acu te  o b s e r v a t i o n s  in m a n  ~-~s 

GORL~N et  al, 1~,1r r e p o r t e d  t h a t  n i t rog lyce r in  increased  
co rona ry  b lood f low in n o r m a l  sub jec t s ,  b u t  no t  in  
p a t i e n t s  w i t h  m y o c a r d i a l  insuff ic iency.  These  a u t h o r s  
proposed t h a t  the  benef ic ia l  effect  of th i s  a g e n t  in  these  
p a t i e n t s  was  due  to  a r educ t i on  in ca rd iac  work.  In  addi -  
t ion  R o w e  e t  a l . '8  conc luded  t h a t  t he  p r i m a r y  effect  of 
a longer  ac t ing  agen t ,  e r y t h r o l  t e t r a n i t r a t e  is to  reduce  
c o r o n a r y  v a s c u l a r  r es i s t ance  a n d  ca rd iac  w o r k  whi le  
p e r m i t t i n g  suff ic ient  c o r o n a r y  flow to s u s t a i n  the  r educed  
ca rd iac  work  load. 

However ,  these  resu l t s  are  n o t  in a g r e e m e n t  w i t h  t h e  
f ind ings  of o t h e r s  in acu t e  e x p e r i m e n t s  in  a n i m a l s  5,~ in 
wh ich  p e n t a e r y t h r i t o t  t e t r a n i t r a t e  p roduced  an  increase  
in c o r o n a r y  b lood  flow. However ,  we h a v e  r e p o r t e d  in a 
s e p a r a t e  c o m m u n i c a t i o n  7 t h a t  in t h e  dog  th i s  c o m p o u n d  
decreased  c o r o n a r y  flow, b u t  also decreased  ca rd iac  work.  

Us ing  a modi f ied  rad io i so tope  t e c h n i q u e  .]OI~NSON et  
al. X2 m e a s u r e d  m y o c a r d i a l  b lood  flow before  a n d  a f t e r  a 
single dose of p e n t a e r y t h r i t o l  t e t r a n i t r a t e  in 8 a n g i n a  
p a t i e n t s  r ece iv ing  t he  d rug  for 2-3  weeks pr io r  to  t h e  
h e m o d y n a m i c  s tudies .  Myocard ia l  b lood flow inc reased  
s ign i f i can t ly  a t  2 and  4 h a f t e r  t he  las t  dose w h e n  com- 
p a r e d  to  t h e  placebo.  The  lack  of a g r e e m e n t  b e t w e e n  t h i s  
a n d  t h e  p r e sen t  s t u d y  m a y  be  r e l a t ed  to t he  a n i m a l  em-  
ployed,  the  a d m i n i s t r a t i o n  of anes thes i a ,  t h e  m e t h o d  of 
e v a l u a t i n g  the  m y o c a r d i a l  c i rcu la t ion ,  or  to t h e  s t a t e  of 

t h e  m y o c a r d i u m  before  d rug  a d m i n i s t r a t i o n .  N e v e r t h e -  
less, t he  p re sen t  resu l t s  p o i n t  to  t h e  d i f f icu l ty  in  e v a l u a t i n g  
agen t s  in e x p e r i m e n t a l  an ima l s ,  b y  p r e s e n t l y  useful  
m e t h o d s ,  wh ich  a re  or  m a y  be  c l in ica l ly  useful  in  t h e  
t r e a t m e n t  of m y o c a r d i a I  insuff ic iency.  

Zusammen/assung. Die U n t e r s u c h u n g s e r g e b n i s s e  s t f i t zen  
die Vors te l lung ,  dass  die gu te  W i r k u n g  der  p r o p h y l a k t i -  
s chen  A n w e n d u n g  yon  P e n t a e r y t h r i t o l - t e t r a n i t r a t  bei  
P a t i e n t e n  m i t  Coronar insuf f i z i enz  au f  A b n a h m e  d e r  
Herz t t t t i gke i t  u n d  Z u n a h m e  d e r  H e r z m u s k e l l e i s t u n g ,  
n i c h t  a b e t  auf  eine Z u n a h m e  des Coronarkre i s laufes  
zur f ickzuf i ih ren  ist. 
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M a s k e d  P o l y p h e n o l s  in the  Cut ic le  of a Cyst  
F o r m i n g  N e m a t o d e  

The  cut ic le  of t he  m a t u r e  female  of t i le p o t a t o - r o o t  
ee lworm Heterodera roslochiensis W o l l e n w e b e r  is h a r d e n e d  
to  form a r e s i s t an t  cys t  b y  a t a n n i n g  process  i n v o l v i n g  a 
p o l y p h e n o l  ox idaseL  I n  h i s t o c h e m i c a l  i n v e s t i g a t i o n  of 
i so la ted  cuticles,  a l r e ady  br ie f ly  desc r ibed" ,  the  process  
appea r s  to  beg in  in t h e  outer ,  f ib rous  layer ,  a n d  to proceed 
i nwards  to t he  hya l ine ,  i n n e r m o s t  l ayer  ( 'endocut ic le '3) .  
A l t h o u g h  t he  t a n n i n g  agen t s  seem to diffuse inwards ,  the  

endocu t ic le  will t a n  e v e n  w h e n  isolated.  T h e  presence  of 
p o l y p h e n o l s  can  i n v a r i a b l y  be  d e m o n s t r a t e d  in t h e  o u t e r  
region,  b u t  i t  was  puzz l ing  t h a t  these  s u b s t a n c e s  c a n n o t  
a lways  be  de t ec t ed  in the  endocu t i c l e ;  indeed,  in ' w h i t e  
cys t s '  ( m a t u r e  females}, i t  is excep t iona l  for t h e i r  p resence  
to ~e d e m o n s t r a b l e .  MONNa: 4 has  r ecen t ly  s h o w n  t h a t  

1 C. ELLENBY, Nature 157, 31)2 (|94fi). 
C. ELLENBY, I4th Int. Congr. Zool. (Copenhagen 1953), p. 37'1. 

8 W. WIESEg, Medd. Vaxtskyddsanst. Stockh. No. 65 (1953), p, 15. 

a b 

Isolated cuticles held at 60°C for 24 h in water (a), or in methanol-HC1 (b); both specimens then treated with ammouiacal silver nitrate for 
4 h. -+ indicates the endocuticle. Scale = 10 [z. 
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po lypheno l s  are f r e q u e n t l y  p r e sen t  in a n i m a l  t issues in a 
m a s k e d  fo rm;  us ing  his  t echn iques ,  I h a v e  now shown 
t h a t  these  s u b s t a n c e s  m a y  be  p r e s e n t  in  t h i s  m a n n e r  in  
the  endoeu t i c l e  of t he  ee lworm cys t  wall .  

W h i t e  cys t s  were e m b e d d e d  in 10% ge la t in  and  sec- 
t ioned  a t  20 g w i t h  a f reezing mic ro tome .  Cuticles, 
s e p a r a t e d  f rom all  o t h e r  t issues,  were t r e a t e d  w i t h  m e t h -  
anol-HC1 a t  60°C for 24 h ;  con t ro l s  were s imi la r ly  m a i n -  
t a i n e d  in  water .  W h e n  t e s t ed  w i t h  p o t a s s i u m  d i c h r o m a t e  
a n d  w i t h  t he  azo-eoupl ing  dyes  F a s t  Red  Sa l t  B a n d  
F a s t  G a r n e t  Sa l t  G.B.C.,  d i f ferences  b e t w e e n  m e t h y l a t e d  
a n d  con t ro l  cut ic les  were  n o t  suf f ic ien t ly  def in i te  for 
conf idence.  However ,  c lear  d i f ferences  b e t w e e n  t r ea t -  
m e n t s  were s h o w n  up  b y  K I O  a, a v e r y  specific reagen t ,  
a n d  b y  a m m o n i a c a l  s i lver  n i t r a t e  used as r e c o m m e n d e d  
b y  F o n t a n a .  Resu l t s  w i t h  t he  l a t t e r  r eagen t ,  t he  mos t  
sens i t ive  of those  employed ,  were p a r t i c u l a r l y  s t r ik ing :  in 
con t ro l  cuticles,  on ly  t h e  o u t e r  layers  r educed  s i lver  ap-  
p rec iab ly ,  t h e  endocu t ic le  r e m a i n i n g  a l m o s t  c lear  (Figure  
a);  in  t h e  m e t h y l a t e d  cut ic les  s i lver  is r educed  in all 
regions  (Figure  b). (The  d i s to r t i on  s h o w n  b y  b o t h  speci- 

mens  is due  to  the  effect  of h e a t  on  t h e  col lagen of t he  
cuticle.)  

The  t r e a t m e n t  d e m o n s t r a t e d  t h e n ,  t h a t  p o l y p h e n o l s  
m a y  be  p r e s en t  in  t h e  endocu t i c l e  in  a m a s k e d  form. 
A l t h o u g h  it  is n o t  c e r t a i n  t h a t ,  in t h e  i n t a c t  an ima l ,  t he  
endocu t ic le  is t a n n e d  b y  s u b s t a n c e s  a l r e a d y  p r e s e n t  in a 
m a s k e d  form in  situ, t h e  resu l t s  show t h a t  this ,  a t  least ,  
is possible;  t h e y  ce r t a in ly  he lp  to  ex p l a i n  t h e  t a n n i n g  of 
the  isola ted endocut ie le .  

Zusammen/assung .  Nach  M e t h a n o l - H C 1 - B e h a n d l u n g  
wurde gefunden ,  dass  sich die P o l y p h e n o l e  im a l l geme inen  
in der  E n d o c u t i c u l a  de r  Cyste  d e r  K a r t o f f e l n e m a t o d e  
Heterodera rostochiensis ~Vollenwerber  l inden .  
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Esterase Activity of Leucocyte Proteins and their 
Labelling with Radioactive Diisopropylfluoro- 

phosphate 

R a d i o a c t i v e  d i i s o p r o p y l f l u o r o p h o s p h a t e  ( D F P  32) h a s  
been  used as a labe l  for leucocytes  b y  a g roup  f rom Uta t l  t,~- 
in  o rde r  to  d e t e r m i n e  the  r a t e  of r e m o v a l  of these  cells 
f r om t h e  c i rcu la t ion .  These  workers  h a v e  p r e s e n t e d  evi-  
dence  t h a t  t he  label  is p r i m a r i l y  a t t a c h e d  to neu t roph i l i c  
g ranu locy te s .  I n  t he  p r e s e n t  work,  t h e  es terase  a c t i v i t y  
a n d  t he  D F P  a2 b i n d i n g  c a p a c i t y  of the  p ro t e in s  e x t r a c t e d  
f rom n o r m a l  a n d  mye lo id  l eukaemic  h u m a n  leucocytes  
h a v e  been  i n v e s t i g a t e d  b y  m e a n s  of agar-gel  e lectro-  
phores is  a n d  i m m u n o e l e c t r o p h o r e s i s  followed b y  s t a in ing  
for es te rases  a n d  a u t o r a d i o g r a p h y .  

Methods.  T h e  p rocedures  used in t he  i so la t ion  of leuco- 
cy tes  a n d  e x t r a c t i o n  of t h e i r  p ro t e in s  h a v e  been  descr ibed  
in de ta i l  ear l ier  3. The  i so la ted  cells were washed  four  t imes  
in a n  i so tonic  so lu t ion  4 a n d  s u s p e n d e d  in 0 . 1 N  N a H C O  a. 
D i s i n t e g r a t i o n  of t he  cells was  effected b y  h o m o g e n i z a t i o n  
in a P o t t e r - E l v e h j e m  a p p a r a t u s  fol lowed b y  u l t r a son ic  
t r e a t m e n t  (5 m in  w i t h  ice cooling).  The  suspens ions  were 
t h e n  cen t r i fuged  a n d  t h e  clear,  s l igh t ly  yel lowish super-  
n a t a n t s  c o n c e n t r a t e d  b y  v a c u u m  dia lys is  to  a p ro t e in  
c o n c e n t r a t i o n  of 3~4%.  P u r i t y  was  a sce r t a ined  b y  im- 
m u n o d i f f u s i o n  acco rd ing  to OOCHTERLONY 5, us ing  an t i -  
sera  aga in s t  h u m a n  serum,  e ry th rocy t e s ,  a n d  t h r o m b o -  
cytes .  

E l ec t rophore s i s  in  agar-ge l  was  p e r f o r m e d  b y  the  
m i c r o - t e c h n i q u e  descr ibed  b y  WIEME * in a b a r b i t a l  buf fer  
of p H  8.2; t he  p ro t e in s  were s t a i n e d  w i t h  Amidoschwarz  
1 0 B .  

I m m u n o e l e c t r o p h o r e s i s  was  pe r fo rmed  accord ing  to 
S C H E I D E G G E R ' S  mic ro -mod i f i ca t i on  *, in  which  t he  electro-  
phores i s  a n d  t he  i m m u n o d i f f u s i o n  t a k e  place in agar-gel  
on  a n  o b j e c t  slide. A n t i s e r a  aga in s t  leucocyte  an t igens  
were o b t a i n e d  b y  i m m u n i z i n g  r a b b i t s  s u b c u t a n e o u s l y  
w i t h  suspens ions  of whole w h i t e  cells + F r e u n d ' s  a d j u v a n t .  

Es t e r a se  a c t i v i t y  was  v isua l ized  in t he  gel a f te r  e lectro-  
phores i s  or  i m m u n o d i f f u s i o n  b y  t he  azo-coupl ing  m e t h o d  
as desc r ibed  b y  URW.LS. The  s u b s t r a t e  was  f l -naph thy l  
a c e t a t e  (0 .001M, p H  7.4), a n d  t he  l i b e r a t e d f l - n a p h t h o l  
was  coup led  to  d i azo -o r tho -d i an i s id ine  (40 rag/100 ml). 

Af ter  s t a in ing  for 1 h, the  ac t ive  f rac t ions  showed  a 
s tab le  purp le  colour. 

D F P  a2 was del ivered from T h e  R a d i o c h e m i e a l  Centre ,  
Amersham,  Grea t  Br i t a in ,  d issolved in p r o p y l e n e  glycol ;  
t be  concen t r a t i on  of l ) F P  was 0.1% a n d  t h e  specif ic  
ac t iv i ty  in 1 ml 0.3 rnc a t  t h e  t i m e  of de l ivery .  

A u t o r a d i o g r a p h y  was p e r f o r m e d  as desc r ibed  b y  
CLAUSEN and  MUNKNERL E x t r a c t e d  p ro t e in s  d i sso lved  
in 0.1 N NaHCO 3 were i n c u b a t e d  w i t h  I ) F P  a~- for 2-3  h a t  
room t e m p e r a t u r e ;  the  c o n c e n t r a t i o n  of 1)FI  ) va r i ed  f rom 

4 • • 

Fig. 1. Electrophoretic pattern of two n~wmal leucocyte populations 
with about 8o% neutrophils. The anodic dot'indicates the mobility of 
serum albumin, the cathodic dot that of dextran (M = 151)(1011, 

Pharmacia). 
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