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Summary 

In order to reduce the lipoprotein-related risk of coronary heart disease, nutri- 
tional recommendations have been formulated for use by communities prone to 
atherosclerosis and its complications. As such recommendations are potentially of 
widespread application they require careful scrutiny to assess possible risks as well 
as benefits. 
Epidemiological, clinical and experimental data concerning relationships 

between these nutrients and non-cardiovascular diseases are reviewed with 
emphasis on cancer mortality. Changes in intake of fats, including polyunsaturated 
fat, of cholesterol, carbohydrate, fibre, sodium and ~-carotene are discussed, and 
evidence of a relationship between serum cholesterol concentration and cancer is 
examined. These considerations offer reasonable reassurance as to the safety of 
recent dietary recommendations for the reduction of coronary heart disease. 

Zusammenfassung 

Um das mit Lipoprotein verbundene Risiko yon koronarer Herzerkrankung zu 
vermindern, sind Ernfihrungsempfehlungen f~ir Populationen mit Empf~inglichkeit 
ffir Atherosklerose und seine Komplikationen dargelegt worden. Da solche Emp- 
fehlungen m6glicherweise weitverbreitet anzuwenden sind, miissen diese grfind- 
lich untersucht werden, um sowohl Risiken als auch Vorteile zu bestimmen. 
Die vorliegende Arbcit bespricht epidemiologische, klinische und experimentelle 

Daten ~iber Beziehungen zwischen diesen Nahrstoffen und nichtkardiovaskul~ren 
Erkrankungen, mit Nachdruck auf Krebsmortalit~t. Ver~nderungen der Aufnahme 
yon Fett (polyunges~ttigtes Fett mit eingeschlossen), Cholesterol, Kohlenhydra- 
ten, Natrium und G-Carotin werden diskutiert, und Beweise f(ir eine Beziehung 
zwischen Serumcholesterol-Konzentration und Krebs werden gepr0ft. Es wird 
besehlossen, dab die jfingsten Ern~hrungsempfehlungen zur Verrninderung von 
koronarer Herzerkrankung leidlich zuverlfissig sind. 

Key  words: cholesterol, ~-carotene, coronary heart disease, fibre, non-cardiovas- 
cular disease 

I n t r o d u c t i o n  

There is now broad consensus  a m o n g  informed scientists as to the major  
dietary guidelines for popula t ions  at high risk of  coronary  heart  disease 
797 
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(CHD) (1, 2). The 1982 WHO Exper t  Commit tee  (1) r e c o m m e n d s  a reduced  
c o n s u m p t i o n  of  sa turated fats and of  cholesterol,  and suggests  that  some 
of  the sa turated fat reduc t ion  may  be made  up by mono-  and polyunsatu-  
rated fats. Obesi ty should  be avoided. Other  exper t  commit tees  have m a d e  
similar r ecommenda t ions  (3). In some  communi t ies  where  nutr i t ional  
pat terns  are showing  a t rend towards  these recommenda t ions ,  a reduct ion  
in CHD mortal i ty  has commenced ;  it is probable  that  change  in diet, 
a m o n g  other  factors, has cont r ibu ted  to this secular  change,  observed in 
Australia, the USA, Canada and, recently, the UK (4, 5). By  contrast ,  
cont ra ry  nutr i t ional  t rends  in J apan  and the U S S R  have been associated 
with rising CHD death rates since the  end of  World War II  (6, 7). 

The purpose  of  the present  review is to examine  the possible effect of 
these dietary t rends  on diseases other  than  CHD. Three control led trials, 
all of  modes t  size, have been conduc ted  in which  the effect of  a fat- 
modif ied  diet on CHD incidence has been examined,  and favourable  
results have been repor ted  in each (8-10). There has been no consis tent  
effect on non-cardiovascular  mortal i ty;  in the diet group of  one  there was 
an excess of  deaths  f rom non-CHD causes, in one there were fewer deaths 
than  in the controls  and in the third there was no difference be tween  the 
groups.  

The possibil i ty that  dietary factors m ay  play a role in the aet iology of  
certain cancers  has been the subject  of  extensive epidemiological,  experi- 
menta l  and clinical research in the past  decade, and some of  this body  of  
informat ion  is relevant  to a considerat ion of  possible effects of  the pro- 
posed  die tary changes  on the risk of  mal ignant  disease. These m a y  be 
cons idered  in turn. 

1. R e d u c t i o n  in i n t a k e  o f  fat, w i th  e m p h a s i s  on sa tura ted  fat. When age- 
adjus ted  cancer  mortal i ty  is compared  in countries with widely differing 
dietary patterns,  some consis tent  correlat ions emerge (11, 12). Availabili ty 
of  dietary fat for consumpt ion  can be est imated and provides  an index  of 
average fat intake. A strong direct  relationship exists be tween this 
measure  of  fat intake and mortal i ty  rates for cancers  of  the breast, colon, 
uterus,  ovary  and prostate. 

There  is also evidence f rom case-control  compar isons  that  fat consump-  
t ion m a y  be h igher  in patients with colon cancer  than  in c~ontrols. Such  
evidence  of  associat ion does not  on its own establish an etiological role for 
dietary fat; it is, however ,  consis tent  with studies of  the effects of diet on 
exper imenta l  models  of  colon and breast  cancer,  which  reveal a dose- 
related effect of  dietary fat as a p romote r  of  neoplasms in rats pre t reated 
with selective carcinogens.  

These f indings provide  reassurance  concern ing  the potential  effects of  
reduc t ion  in intake of  saturated fat on the risk of  these c o m m o n  forms of 
cancer,  and have been interpreted fur ther  as suggest ing an aetiological 
role for high fat consum pt ion  in these diseases. Secular  t rends  in age- 
s tandardized cancer  morta l i ty  rates in J a p a n  are compat ib le  with this 
interpretat ion:  in the period 1950-1970 dietary fat consumpt ion  has 
increased f rom 9 % to 27 % of energy.  Age-s tandardized mortal i ty  rate 
f rom all cancers  in m an  has risen by 25 % and organ-specific rates f rom 
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colon (in men),  breast ,  p ros ta te  and  pancrea t i c  cancer  have  increased  by  
43%, 30%, 700% and 560% (6). 

2. R e d u c t i o n  in die tary  cholesterol.  While choles tero l  is p resen t  in the  
diet of  all non-vege ta r i an  species ,  there  is no ev idence  for  a nutr i t ional  
r e q u i r e m e n t  for  this s terol  excep t  in cer ta in  b lood-suck ing  insects  wh ich  
are d e p e n d e n t  on inges ted  cholesterol .  The  re la t ionship  b e t w e e n  d ie ta ry  
choles terol  in take  and  p l a s m a  choles tero l  in m a n  shows a m a r k e d  indi- 
v idual  var ia t ion;  the  m e a n  effect  of  inc reased  die tary  choles terol  is to raise 
p l a s m a  levels  to a m o d e r a t e  ex t en t  (13, 14), t hough  comple t e  indepen-  
dence  of  p l a s m a  levels  f rom die ta ry  in take  has  been  repor ted .  H o m e o s t a t i c  
regula t ion  of  e n d o g e n o u s  choles tero l  synthes is  is a maj  or factor  in l imit ing 
the  inf luence  of  change  in d ie ta ry  s terol  in take  on p l a s m a  levels and  on 
e x c h a n g e a b l e  choles tero l  pools  (14-16). In  m a n  there  is no g round  for 
suspec t ing  tha t  r educ t ion  of  d ie tary  choles terol  has de le ter ious  heal th  
effects,  even  dur ing  per iods  of  rapid  growth.  

The re  is, on  the  o ther  hand ,  s o m e  ev idence  sugges t ing  tha t  a h igh  
die tary  choles te ro l  in take  m a y  be  harmful .  A minor i ty  of  no rma l  pe r sons  
show a large rise in p l a s m a  choles tero l  in r e s ponse  to a h igh  in take  (14), 
and  o thers  show an increase  in t i ssue choles terol  w i thou t  a rise in p l a s m a  
levels (15). A direct  re la t ionship  be t ween  avai labi l i ty  of  d ie tary  choles tero l  
and  mor ta l i ty  ra tes  f rom colon cance r  has  been  observed ,  the  corre la t ion 
be ing  even  c loser  t han  tha t  be t ween  d ie ta ry  fat  and  colon cance r  (17). 

3. Po lyunsa tura ted  fa t t y  acids. An obl iga tory  nutr i t ional  r e q u i r e m e n t  for  
p o l y u n s a t u r a t e d  fa t ty  acids of  the  0~-6 series, e.g. l inoleic acid, has been  
es tab l i shed  in m a n  and  o ther  m a m m a l s  (18, 19). A physiologica l  role is well  
def ined  for  this g roup  of  nu t r ien t s  as c o m p o n e n t s  of  p l a s m a  m e m b r a n e s  
and  in t racel lu lar  m e m b r a n e  phospho l ip id s  in all t issues,  bu t  no tab ly  in the  
ne rvous  sys tem,  and  as the  subs t ra t e  for syn thes i s  of  the  2 series of  
p ros tag landins .  P o l y u n s a t u r a t e d  fa t ty  acids of  the  ~o-6 series r educe  
p l a s m a  choles te ro l  and  r educe  platelet  aggregatabi l i ty ;  those  of  the  o~-3 
series have  po ten t  effects  in r educ ing  e levated  p l a sma  t r ig lycer ide  (20, 21) 
and  r educe  pla te le t  aggregat ion,  bu t  are poor  subs t ra tes  for p ros tag land in  
synthes is  (22). 

Desp i t e  these  des i rable  or essent ia l  effects  of  specif ic  po lyunsa tu r a t ed  
fat ty  acids,  an  op t ima l  nutr i t ional  r e q u i r e m e n t  for m a n  has  ye t  to be  
def ined  and  r ema ins  an unreso lved  bu t  i m p o r t a n t  issue. A m i n i m u m  
intake  to p r even t  the  essent ia l  fa t ty  acid (EFA) def ic iency s y n d r o m e  is of  
the  order  of  3 % die ta ry  ene rgy  (23), an  in take  character is t ic  of  the  diet  of  
Western  man ,  e.g. in the  UK. However ,  the  m i n i m u m  intake  as so def ined  
is mod i f i ed  cons ide rab ly  by  in take  of  o ther  nutr ients ;  for example ,  it is 
increased  by  a h igh  in take  of  sa tu ra ted  or m o n o u n s a t u r a t e d  fa t ty  acids 
(24), for  these  c o m p e t e  wi th  d ie ta ry  l inoleic acid for chain-e longat ion  and  
desa tu ra t ion  m e c h a n i s m s  necessa ry  to the i r  roles in m e m b r a n e  s t ruc ture  
and to p ros t ag land in  product ion .  Hence  a diet  r ich in sa tura ted  fat 
increases  the  r e q u i r e m e n t  for l inoleic acid necessa ry  to p reven t  EFA 
deficiency.  

One cr i ter ion of  the  u p p e r  l imit  of  po l yuns a tu r a t ed  fat c o n s u m p t i o n  is 
the h ighes t  hab i tua l  in take  in c o m m u n i t i e s  wi th  sa t is fac tory  heal th  statis- 
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tics, up  to an ave rage  of  7 % of  d ie ta ry  ene rgy  (25). The  increased  in take  in 
the  USA in recen t  years  has  not  been  associa ted  wi th  an increase  in 
mor ta l i ty  f rom or inc idence  of c o m m o n  non-ca rd iovascu la r  disease.  L u n g  
cancer  ra tes  have  been  r is ing bu t  have  level led off. The  ra te  of all cancers  
e x c e p t  lung cancer  n o w  shows a poss ib ly  s ignif icant  d o w n w a r d  t rend  (4). 
The  pooled  e x p e r i e n c e  of  d ie ta ry  trials in which  po lyunsa tu r a t ed  fat 
in take  has  b e e n  increased  to 10-15 % of  ene rgy  in take  have  s h o w n  no 
s ignif icant  effect  on cance r  mor ta l i ty  (26). Nor  is a cons i s ten t  t rend  of  non-  
ca rd iovascu la r  mor ta l i ty  ev iden t  in the  th ree  d ie tary  coronary  p reven t ion  
trials re fe r red  to in the  in t roduct ion.  

S tud ies  of  the  effects  of  po lyunsa tu r a t ed  fat  in take  on e x p e r i m e n t a l  
ca rc inogenes i s  in the  rat  m u s t  be  refer red  to. The  f r equency  of  m a m m a r y  
t u m o u r s  in an imals  p re t r ea ted  wi th  D M B A  was  grea ter  w h e n  po lyunsa tu -  
ra ted  fat  p rov ided  a b o u t  1-3 % of  d ie tary  ene rgy  than  w h e n  such  fat was  
not  p r e sen t  in the diet, or  w h e n  a s imilar  in take  of  a sa tu ra ted  fat  was  
provided .  The  inc idence  was  still g rea ter  w h e n  h igher  in takes  of  fat 
(provid ing  a b o u t  40 % energy)  were  given. In  this s i tuat ion the  f r equency  
was  grea te r  in an imals  fed po lyunsa tu r a t ed  or m o n o u n s a t u r ~ t e d  fat  t han  
in those  rece iv ing  such  sa tu ra ted  fats as ta l low or coconu t  oil; however ,  if  
an imals  rece ived  a smal l  in take  of  po l yuns a t u r a t ed  fat, t hen  addi t ional  
sa tu ra ted  and  unsa tu r a t ed  fats led to a s imilar  inc idence  of  t u m o u r s  (27, 
28). 

These  careful  obse rva t ions  a p p e a r  to ref lect  two dis t inct  processes .  The  
effects  obse rved  in the  range  of  0-3 % ene rgy  f rom fat  is r easonab ly  
i n t e rp re t ed  as indica t ing  tha t  t u m o u r  induct ion,  l ike n o r m a l  cell growth,  is 
inh ib i ted  in the  unphys io log ica l  s tate  of  EFA deficiency.  The  effects  seen  
at  20-40 % die ta ry  ene rgy  canno t  be  so in terpre ted ,  and  sugges t  tha t  in the  
DMBA-t rea ted  ra t  ve ry  h igh  in takes  of  fat ty  acids are even  m o r e  effect ive  
t han  lower  in takes  of  fa t ty  acids as p r o m o t e r s  of  m a m m a r y  t umour s ;  
p rov ided  tha t  E F A  def ic iency is p reven ted ,  the  type  of  fat  used  does  not  
in f luence  t u m o u r  yield. 

S u c h  in takes  of  sa tu ra ted  and  unsa tu ra t ed  fat are of  course  vas t ly  in 
excess  of  those  p r o p o s e d  as op t ima l  for r educ t ion  of CHD risk, and  exceed  
p r e sen t  levels  of  consumpt ion .  

Specu la t ions  conce rn ing  the  r isks  of  fa t ty  acid pe rox ida t ion  leading to 
free radica l  in jury have  a p p e a r e d  f rom t ime  to t ime,  bu t  the re  is no 
ev idence  tha t  such  processes ,  if  t hey  occur,  are d e p e n d e n t  on the  in take  of  
par t i cu la r  fa t ty  acids. T h e y  are, however ,  inf luenced b y  the  a m o u n t  of  anti- 
ox idan t s  in foods  conta in ing  unsa tu ra t ed  fa t ty  acids. Sources  such  as seed  
oils and  fa t ty  fish conta in  tocophero l s  in suff icient  a m o u n t  to inhibi t  
pe rox ida t ion ,  and  s ta tu tory  r e q u i r e m e n t s  have  long been  in force  specify-  
ing tha t  seed  oil p r oduc t s  such  as diet  marga r ines  should  have  a satisfac- 
tory  a - tocophero l  content .  I t  is p r o b a b l y  p r u d e n t  to speci fy  tha t  seed  oils 
used  in f ry ing should  not  be  r epea ted ly  hea ted  to h igh  t empera tu re s .  

Two sources  of  in fo rmat ion  have  recent ly  enhanced  the  v iew tha t  a 
m o d e r a t e  increase  in p o l y u n s a t u r a t e d  fat  in take  is a jus t i f iable  par t  of  an 
op t ima l  diet  for CHD prevent ion .  One is the  d e m o n s t r a t i o n  in case-cont ro l  
s tudies  (29), c ross-cul tura l  observa t ions  (30) and  p rospec t ive  s tudies  (31, 
32) of  an inverse  re la t ionship  b e t w e e n  CHD and  in take  of l inoleic acid. The  
la t ter  has  been  m e a s u r e d  by  b l o o d  and  t issue analyses  and  b y  careful  
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a s s e s s m e n t  of  a d ie ta ry  "l ipid score".  S o m e  (32, 33) bu t  not  all (34) s tudies  
have  s h o w n  an inverse  re la t ionship  be t ween  a diet  score or P:S ratio and  
se rum cholesterol .  The  second  obse rva t ion  concerns  the  nutr i t ional  back-  
g round  a c c o m p a n y i n g  the  decl ining mor ta l i ty  f rom CHD in the  USA. One 
of the  assoc ia ted  secular  t rends  in CHD risk factors  has  been  a 
d o c u m e n t e d  fall in p l a s m a  choles tero l  va ry ing  f rom 3 % to 8 % in d i f ferent  
popu la t ion  groups.  Food  avai labi l i ty  data  indicate  only  a m i n o r  decrease  
in sa tu ra ted  fat  use  dur ing  the  pas t  15 years;  the  ma in  nutr i t ional  t rends  
l ikely to a ccoun t  for  this fall in p l a s m a  choles terol  are the  subs tan t ia l  
increase  in p o l y u n s a t u r a t e d  fat  in take  and  the  cons iderab le  reduc t ion  in 
d ie tary  choles tero l  (4). 

S u m m a r i z i n g  this section,  there  appea r s  to be  a s t rong  case jus t i fy ing  a 
m o d e r a t e  increase  in d ie ta ry  in take  of  l inoleic acid, cer ta inly  for a two-fold 
increase  in the  cur ren t  Bri t i sh  in take  of  abou t  3.5 % die ta ry  energy.  This  is 
an increase  wi th in  the  range  obse rved  in the  free-l iving popu la t ions  
refer red  to. I t  is i m p o r t a n t  to emphas i ze  tha t  a subs tan t ia l  fall in CHD risk 
would  be  e x p e c t e d  only if this  r e c o m m e n d a t i o n  is par t  of  a wider  set  of  
nut r i t ional  guidel ines  inc luding  a r educ t ion  of  sa tu ra ted  fat in take  to 
9-10 % of  ene rgy  intake.  I t  should  be  recal led tha t  the Oslo Hear t  S t u d y  
(10) and  o ther  trials of  diet  in the  p r i m a r y  p reven t ion  of CHD, inc luding  
the E u r o p e a n  Mul t icent re  Mult iple  Risk  Fac to r  In t e rven t ion  Trial (35), 
were  not  and  of  course  could not  be  s tudies  of  a change  in in take  of any  
single nutr ient .  The  o u t c o m e  of each  of these  s tudies  ref lected a nutri-  
t ional  " p a c k a g e "  compr i s ing  a decrease  in sa tu ra ted  fat  and  choles tero l  
and an increase  in po lyunsa tu r a t ed  fat and  c o m p l e x  ca rbohydra te .  When  
conc lus ions  are d r a w n  f rom these  s tudies  concern ing  op t imal  d ie tary  
pat terns ,  it is qui te  i m p r o p e r  to select  any  single change  in nu t r i en t  in take  
as be ing  jus t i f ied  by  the i r  results .  The  only tenable  conc lus ion  is tha t  a 
f avourab le  o u t c o m e  was assoc ia ted  wi th  the  d ie ta ry  in te rven t ion  p a c k a g e  
as a whole.  

4. I n c r e a s e d  c a r b o h y d r a t e .  An increase  in c o m p l e x  ca rbohydra te ,  based  
on grea te r  use  of  cereals,  vege tab les  and  frui t  is an integral  par t  of  d ie ta ry  
goals for r educ t ion  of  CHD risk; it is of  course  also a r e q u i r e m e n t  for 
ma in ta in ing  ene rgy  balance,  excep t  in obese  pe r sons  need ing  a t empora r -  
ily hypoca lo r i c  diet. Such  foods are genera l ly  of  low ene rgy  densi ty,  
conta in  little or not  sa tu ra ted  fat, no choles terol  and  in genera l  little 
sod ium (unless added  in processing) ,  and are sources,  to a va ry ing  extent ,  
of  fibre, ascorb ic  acid, [3-carotene and  other  v i tamins ,  and  po tass ium.  Such  
ev idence  as is avai lable  sugges ts  tha t  m a n y  of  these  nut r ien ts  m a y  influ- 
ence  the  r isk  of  c o m m o n  diseases  favourably .  There  are control led  trial 
data  to s u p p o r t  the  v iew that  s y m p t o m s  of  d iver t ieular  d isease  are les- 
sened b y  a h igh  f ibre  diet  (36). The  re la t ionship  be tween  f ibre in take  and  
colon cance r  r ema ins  a sub jec t  for  debate .  There  is an  inverse  re la t ionship  
be tween  f ibre in take  and  mor ta l i ty  f rom colon cance r  in cross-cul tural  
s tudies,  t h o u g h  the  corre la t ion  is w e a k e r  than  tha t  be tween  colon cancer  
fat c o n s u m p t i o n  (37). F ibre  is par t ia l ly  p ro tec t ive  agains t  expe r imen ta l  
colon ca rc inogens  in the  rat  in s o m e  bu t  not  all s tudies  (38). In  m a n  it has  
been  specu la t ed  that ,  e i ther  by  di lut ion into a larger  faecal  bu lk  or by  
adsorp t ion  of  ca rc inogens  (or p r o m o t e r s  such  as cer ta in  bile acids), f ibre 
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m a y  reduce  m u c o s a l  e x p o s u r e  to m u t a g e n s  or p r o m o t e r s  in colon con- 
tents.  The  effect  o f  f ibre  in r educ ing  intes t inal  ab so rp t i on  of  d iva len t  
ca t ions  (zinc, iron, calcium) is a potent ia l  adve r se  effect  in pe r sons  receiv-  
ing a marg ina l ly  adequa t e  in take  of  these  nu t r ien t s  (39). S lowing  of  glu- 
cose  abso rp t i on  by  pec t in - type  f ibre is a fea ture  of  m o d e r n  d iabet ic  diets  
(4O). 

I n t a k e  of  ~-carotene is inverse ly  re la ted to cancer  mor ta l i ty  in cross- 
cu l tura l  s tudies;  the  inverse  re la t ionship  wi th  lung  cancer  rates  is indepen-  
den t  of  c igaret te  use  (41). S e r u m  ret inol  is inverse ly  re la ted to total  cance r  
inc idence  in longi tudina l  obse rva t ions  (42). E x p e r i m e n t a l  ev idence  of  
p ro tec t ion  agains t  ca rc inogens  has  been  ob ta ined  bo th  for  ~-carotene and  
p r e f o r m e d  retinol.  

At ten t ion  has  b e e n  d r awn  to the  effects  of  nu t r i t ion  on n i t rosamine  and  
n i t r o samide  format ion ,  and  b y  impl ica t ion  on gastr ic  carc inogenesis .  The  
reac t ion  b e t w e e n  ni tr i te  and  amines  to fo rm n i t rosamines  is inh ib i ted  b y  
ascorb ic  acid (43) and  is p r o m o t e d  by  h igh  s od ium concen t ra t ion  (44). The  
geograph ica l  d i s t r ibu t ion  of  gast r ic  cance r  is d i rec t ly  re la ted  to s o d i u m  
in take  (45), and  an inverse  re la t ionship  to c o n s u m p t i o n  of vege tab les  and  
fruit  is sugges ted  b y  case  contro l  s tudies  on a t rophic  gastritis,  a p robab l e  
p r e c u r s o r  of  gastr ic  cancer  (46). 

An ex tens ive  l i tera ture  bears  on the  re la t ionship  be tween  sod ium in take  
(or excre t ion)  and  hyper t ens ion ,  based  u p o n  geograph ic  ep idemio logy ,  
nut r i t ional  e x p e r i m e n t s  in roden t s  and  man,  and  the rapeu t i c  trials (47). 
More  recent ly ,  it has  b e c o m e  clear  tha t  the  ratio of  sod ium in take  to 
p o t a s s i u m  in take  m a y  be  m o r e  s t rongly  re la ted  to b lood p res su re  in m a n  
than  the  abso lu te  in take  of  sodium.  

D i s c u s s i o n  and  c o n c l u s i o n s  

The  cons ide ra t ions  s u m m a r i s e d  in this  rev iew offer r easonab le  reassur-  
ance  as to the  safe ty  of  the  d ie tary  r e c o m m e n d a t i o n s  m a d e  for r educ ing  
co rona ry  hear t  d isease  risk. They  do no t  abso lve  the  med ica l  p rofess ion  
f rom the  respons ib i l i ty  of  ma in ta in ing  careful  survei l lance  of  popula t ions ,  
e x p e r i m e n t a l  sub jec t s  and  indiv idual  pa t ien ts  rece iv ing  modi f i ed  diets  
over  a long period.  

In  the  pas t  four  years  cons iderab le  a t ten t ion  has  been  g iven to the  
obse rva t ion  in severa l  longi tudinal  s tudies  of  an inverse  re la t ionship  
b e t w e e n  p l a s m a  choles te ro l  level  and  cance r  mortal i ty .  We and  others  
have  r ev iewed  this topic  (49), wh ich  will not  be  d iscussed  in the  p re sen t  
article. The  m o s t  ex tens ive  p rospec t ive  s tudy  s t rongly  sugges ts  tha t  the  
re la t ionship ,  w h e n  present ,  ref lects  an effect  of  ear ly unrecogn ized  cance r  
in caus ing  a low p l a s m a  cholesterol ,  r a ther  t han  a role for  h y p o l i p i d a e m i a  
as a cause  of  cance r  (49). T h o u g h  it has  been  hypo thes i zed  that  r educ t ion  
of  p l a s m a  choles tero l  m a y  have  adver se  effects  on the  compos i t i on  of cell 
m e m b r a n e s ,  d i rec t  s tudies  in vivo and  in vi t ro  in this l abora to ry  p rov ide  
no ev idence  tha t  such  effects  could resul t  f rom levels of  p l a s m a  choles-  
terol  ach ievab le  by  hypo l i p i daem i c  diets  or d rugs  in p re sen t  use  (50). 

We have  re fe r red  to the  ev idence  tha t  low p l a s m a  ret inol  levels are 
p red ic t ive  of  inc reased  cance r  mor ta l i ty ;  and  the  corre la t ion  b e t w e e n  
p l a s m a  re t inol  and  bo th  to ta l  choles terol  and  LDL-cho les te ro l  levels  (50) 
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suggest  that  the inconsis tent  cholesterol-cancer  relat ionship may  there- 
fore be an indirect  one, i.e. that  cholesterol  is a confound ing  variable in the 
direct ret inol-cancer  association. 

Results  of  the WHO European  Collaborative Trial of  mult iple  interven- 
tion against  CHD risk factors suggest  that  the modes t  success  in risk 
factor reduc t ion  was followed by a small reduc t ion  in CHD (51). The repor t  
of  the Brit ish c o m p o n e n t  of  the s tudy  notes an early excess of CHD and 
non-CHD morta l i ty  in the intervent ion group. This was not sustained, nor  
did it occur  in other  part icipat ing centres. Nevertheless,  the authors  raise 
the ques t ion  of  "possible  deleterious effects" f rom "abrup t  changes  in 
biological equi l ibr ium",  with part icular  reference to drug  t rea tment  (52). 
In the absence  of  suppor t ing  biological data or explana tory  hypotheses ,  
such a specula t ion has bu t  a t enuous  scientific basis; nor  do the authors  
afford it great  emphasis .  However ,  the p roponen t s  of  life-style change  for 
risk factor  reduc t ion  have repeatedly  advoca ted  the adopt ion  of  such  
changes  early in life; the speculat ive "disequi l ibr ium" following a period 
of  hypothet ica l  "adapta t ion to an adverse  life-style" is part icular ly 
unl ikely if this counsel  is adopted.  

The natural  exper iment  of  popula t ion  life-style change  in the USA has 
been referred to, and is likely to have been an impor tan t  factor in the 
declining morta l i ty  f rom CHD. It  is reassuring to note  that  other  car- 
diovascular  deaths  have also been declining, and that  cancer  mortal i ty  
(with the except ions  of  lung cancer  and pancreat ic  cancer) has been static 
or slowly decreas ing (4). Thus  life expecta t ion f rom middle  age is current ly  
increasing in the USA. Further ,  it is clear f rom compar i sons  of  countr ies  
with differing life-styles that  those in which  the habitual  diet approxi-  
mates  to that  advoca ted  for CHD reduct ion,  e.g. J apan  and Italy, cancer  
mortal i ty  is lower, and life expecta t ion higher  than  in the USA, Scot land 
or England  and Wales. 
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