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scr ibed combina t ion  t es t  enables  us to re ject  the  hypo-  
thes is  t h a t  t he  fish s imply  swims forward  on sound.  
Direc t ional  hear ing  has been  shown a t  least  for the  coarse 
d i sc r imina t ion  of bear ings  180 ~ apar t .  This abi l i ty  alone 
has  (already) biological meaning.  I t  is qui te  p robab le  t h a t  
t he  orfe possesses a m u c h  be t t e r  angular  resolut ion.  We 
did no t  t e s t  th is  d i rec t ly  owing to the  risk of ano the r  act  
of willful h inder ing  'S in the  field. 
Von  Fr isch  and  Di jkgraaf  x9 and  R e i n h a r d t  ~~ have  been 
unable  to  show acoust ic  local izat ion in Ostar iophysi ,  
excep t  when  the  fish were wi th in  a d m  range f rom the  
sources.  We t e n t a t i v e l y  a t t r i b u t e  the i r  nega t ive  resul ts  
to  i nadequa te  qual i t ies  of the  appl ied  sound fields (too 
few low-f requency  c o m p o n e n t s  ?). Since in our  exper i -  
m e n t s  there  was no corre la t ion be tween  the  po la r i ty  of 
t he  acoust ic  pressure  a t  the  onse t  of t he  sounds  and  the  
locat ion of t he  sources, we conclude t h a t  the  discr imina-  
t ion  canno t  be based on de tec t ion  of the  initial  po la r i ty  
of t he  acoust ic  pressure :  a sensory  ab i l i ty  d e m o n s t r a t e d  
by  P idd ing ton  ~x for goldfish. We  t h i n k  t h a t  in our  experi-  
m e n t  a phase  analysis  b e t w e e n  acoust ic  pressure  and 
par t ic le  d i sp lacements  as shown  for cod. *z expla ins  the  
d i sc r imina t ion  of oppos i te ly  t ravel l ing  waves.  
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Summary. High  dens i ty  l ipoprote in  cholesterol  concen t ra t ions  were s ignif icant ly  lower in ischaemic h e a r t  disease 
p a t i e n t s  t h a n  in h e a l t h y  subjec ts  w h e n  age and sex-matched .  This difference was, however ,  no t  observed  in the  older  
age group ( >  60 years).  

I schaemic  hea r t  disease due  to co ronary  atherosclerosis  
(obs t ruc t ion  of the  co ronary  a r t e ry  as a resul t  of l ipid 
depos i t ion  in t he  ar ter ia l  wall) is a m a j o r  world p rob lem 
a t  the  p re sen t  t ime  3, 4. There  are m a n y  risk factors  for 
i schaemic  h e a r t  disease. Hypercho les t e ro l aemia  5,s a n d  
hype r t r ig lyce r idaemia  ~ are known  to be associa ted wi th  
i schaemic  h e a r t  disease. The role of l ipoprote ins  in t he  
aeti01ogy of i schaemic hea r t  disease has,  however ,  no t  
been  fully explored.  Recen t ly  i t  has  been  ind ica ted  t h a t  
h igh  dens i ty  l ipoprote in  is an an t i a the rogen ic  agen t  8. The 
mode  of ac t ion  of h igh  dens i ty  l ipoprote in  as an ant i -  
a therogenic  agent  is not ,  however ,  comple te ly  unders tood .  
Sugges t ions  have,  a t  any  ra te ,  been  made  as to t he  means  
b y  which  h igh  dens i ty  l ipopro te in  could ac t  a s a n  ant i -  
a therogenic  agent .  One of these  ~ bel ieves t h a t  h igh  
dens i t y  l ipoprote in  has  t he  abi l i ty  to  solubilize exogenous  
cholesterol  in add i t ion  to i ts  own choles terol  conten t ,  t hus  
p r e v e n t i n g  inf lux of cholesterol  in to  t he  ar ter ial  wall. 
The  local izat ion of ApoA-1 in a therosclerot ic  lesions 1~ 
m a y  also indicate  t h a t  h igh  dens i ty  l ipoprote in  has the  
abi l i ty  to  t r a n s p o r t  lipids f rom the  ar ter ia l  wall  to the  
p lasma.  
A n o t h e r  mode  of ac t ion of h igh  dens i t y  l ipoprote in  is 
bel ieved 11 to  be due to  i ts  abi l i ty  to inh ib i t  up t ake  and 
deg rada t ion  of low dens i ty  l ipoprote in ,  and  depress  ne t  

i nc remen t  in cell sterol  conten t .  Low dens i ty  l ipoprote in  
is the  main  carrier  of cholesterol  and inhib i t ion  of i ts  
degrada t ion  m a y  p r e v e n t  accumula t ion  of cholesterol  in 
the  ar ter ial  wall. 
Material and methods. H e a l t h y  subjects .  These were made  
up of 99 whi te  Br i t i sh -born  men  and  women  be tween  the  
ages of 20 and  69 years  l iving in t he  L o n d o n  area. Subjec ts  
were selected on the  basis of absence  of clinical or ECG 
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evidence of i schaemic h e a r t  disease (IHD) f rom h i s to ry  or 
clinical examina t ion .  Subjec ts  were excluded on grounds  
of cirrhosis,  renal  failure, clinically ev iden t  endocr ine  
disease, congest ive  h e a r t  failure and ma l ignan t  disease. 
I schaemic  h e a r t  disease pa t ien t s .  Those were made  up  of 
50 whi te  Br i t i sh -born  m e n  and  w o m e n  (20-69 years) who 
were i schaemic  h e a r t  disease pa t i en t s  who were a t t end ing  
the  cardiac  clinic a t  H a m m e r s m i t h  Hospi ta l ,  London .  
Fas t ing  (12-14 h) b lood samples  were collected f rom the  
2 groups  of subjects .  Se rum was  separa ted  by  low speed 
cent r i fugat ion .  
High  dens i t y  l ipopro te in  separa t ion  by  prec ip i ta t ion  and  
cholesterol  and  t r ig lycer ide  analyses  b y  Technicon 
Autoana lyse r  were done b y  the  me thods  descr ibed in an 
earlier pape r  x~. 

Table 1 

HDL cholesterol HDL triglyceride 
(rag/100 ml) 

Males 
Control n=57 56 -6 12 13 4- 5 

(mean 4- SD) 
Ischaemic heart disease n = 35 46 4- 11 16 4- 5 
T-value 4.01 2.64 
p-value < 0.001 n.s. 

Females 
Control n =42 
Ischaemic heart disease n = 15 
T-value 
p-value 

70 4- 22 14~:6 
51 -64- 21 15 4- 7 

2.99 0.82 
<0.01 n.s. 

Table 2 

HDL cholesterol HDL triglyceride 
(mg/100 ml) 

Age 20-29 
Control n = 1 6  5 8 i 1 7  134-4 

(mean 4- SD) 
Isehaemic heart disease n ~ 4 43 4- 10 14 4- 9 
T-value 2.3 0.55 
p-value <0.05 n.s. 

Age 30-39 
Control n =  16 65 -6 12 
Ischaemic heart disease n = 10 51 -6 14 
T-value 2.78 
p-value <0.05 

Age 40-49 
Control n=18  60 :z 15 
Ischaemic heart disease n = 13 43 4- 15 
T-value 3.01 
p-value < 0.01 

Age 50-59 
Control n =  30 63 :~ 23 
Ischaemic heart disease n = 15 43 :E 12 
T-value 3.81 
p-value <0.001 

Age 60-69 
Control n = 1 9  64• 19 
Ischaemie heart disease n =  8 62 • 14 
T-value 0.30 
p-value n.s. 

11-64 
15-66 
2.18 

n . s .  

13 :x: 4 
154-6 
1.08 

n . s .  

14:a8  
16 :z6  
1.02 

n . s .  

13:2:5 
16=26 
1.19 

n . s .  

Resu l t s .  High  dens i ty  l ipoprote in  cholesterol  and  tr i -  
glyceride concen t ra t ions  in t he  ischaemic h e a r t  disease 
pa t i en t s  and in t he  h e a l t h y  controls  compared  for the  2 
sexes are given in table  1. In  table  2 is p resen ted  the  
compar i son  of h igh  dens i ty  l ipoprote in  cholesterol  and  
t r ig lycer ide  concen t ra t ions  in t he  2 groups  for the diffe- 
r en t  age groups.  Among  the  men,  the  ischaemic h e a r t  
disease pa t i en t s  had  lower h igh  dens i ty  l ipoprote in  
cholesterol  concen t ra t ions  t h a n  the  h e a l t h y  controls  
(p < 0.001). There  was no s ta t i s t ica l  difference in h igh  
dens i ty  l ipoprote in  t r ig lycer ide  in the  2 groups.  The 
i schaemic  h e a r t  disease female p a t i en t s  also had  lower 
h igh  dens i ty  l ipoprote in  cholesterol  t h a n  the  female 
h ea l t h y  controls ,  w i th  a lower s ta t i s t ica l  difference,  
however  (p < 0.01). There  was also no s ta t is t ica l  dif- 
f e r e n c e  in h igh  dens i ty  l ipoprote in  t r iglycer ide con- 
cen t ra t ion  in t he  2 groups.  In  the  age groups of 20-59 
years,  the  ischaemic h e a r t  disease pa t i en t s  had  lower 
high dens i ty  l ipoprote in  cholesterol  concen t ra t ions  t han  
the i r  h ea l t h y  coun te rpa r t s  (20-2% p < 0.05; 30-39, 
p < 0.05; 40-49, p < 0.01; 50-59, p < 0.001). H igh  
dens i ty  l ipoprote in  t r ig lycer ide  concen t ra t ion  showed no 
s ta t i s t ica l  difference.  In  the  age group of 60-69 years,  
there  were no s ta t i s t ica l  di f ferences  in h igh  dens i ty  lipo- 
p ro te in  cholesterol  concent ra t ions ,  or in h igh  dens i ty  
l ipoprote in  t r ig lycer ide  concen t ra t ions  in the  2 groups.  
D i s c u s s i o n .  The d iminu t ion  of h igh dens i ty  l ipoprote in  
concen t ra t ions  in the  i schaemic  hea r t  disease pa t i en t s  is 
of in te res t  since i t  has  been  shown t h a t  h igh dens i ty  
l ipoprote in  p lays  a role in a therosclerot ic  cardiovascular  
disease s. The f inding of decreased h igh  dens i ty  lipo- 
p ro te in  cholesterol  concen t ra t ions  in ischaemic h e a r t  
disease pa t i en t s  is in ag reemen t  w i th  previous  repor ts  la, 1~. 
W o m e n  are k n o w n  to have  a lower incidence of i schaemic 
hea r t  disease t h a n  men.  A h igher  concen t ra t ion  of h igh  
dens i ty  l ipoprote in  found in w o m e n  t h a n  in men  m i g h t  
be one of the  factors  t h a t  p r o t e c t  t h e m  from ischaemic  
hea r t  disease. I t  is known,  however ,  t h a t  there  is a h igher  
HDLz f rac t ion  in w o m e n  t h a n  in m e n  15. I t  m a y  be 
possible t h a t  in ischaemic h e a r t  disease pa t i en t s  there  is 
a decrease in the  p ropor t ion  of t he  H D L  2 f rac t ion in the  
H D L  molecule. Some ischaemic hea r t  disease p a t i en t s  
of ten  have  h igh  H D L  concen t r a t ions  (unpubl ished 
observat ion) .  The an t i a the rogen ie  p r o p e r t y  of H D L  m a y  
poss ib ly  reside in the  H D L  2 fraction.  D a t a  f rom the  
p re sen t  s t u d y  also suggest  t h a t  h igh dens i ty  l ipoprote in  
(HDL) m a y  be more  effect ive as an an t ia therogen ic  agen t  
in the  younger  age groups ( <  60 years) t h a n  in the  older  
age groups  ( >  60 years).  

12 I.C. Ononogbu and B. Lewis, Clin. chim. Acta 71, 397 (1976). 
13 C.L. Gulbrandsen, G. G. Rhoads and A. Kagan, Circulation 50, 

Suppl. 3, 100 (1974). 
14 K. Berg, A. Borresen and G. Dahlen, Lancet 1,499 (1976). 
15 M. Barclay, R. K. Barclay and V. P. Skipski, Nature (Lond.) 

200, 362 (1963). 


