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signals, a 6 V car  b a t t e r y  serves as power  supply.  The 
cur ren t  is l imi ted  to  2A. 

If t he  chamber  is to be perfused,  a reservoir  (F igu re  1) 
is needed  to p re -warm the  fluid before it enters  the  cham-  
ber. For  our purposes  we chose to  have  2 reservoirs,  t hus  
pe rmi t t i ng  the  inject ion of d i f ferent  solutions while 
recording bioelectrical act ivi ty .  

The cells were grown on glass coverslips.  For  electro- 
physiological  measurements ,  the  coversl ip bear ing the  
cul ture was placed d i rec t ly  into the  mic rochamber  w i th  
the  cells uppermos t .  The chambe r  is f ixed to a rigid stage 
which  fits be tween  the  object ive  and condenser  of an 
inver ted  microscope.  

Per /o rmance .  The pe r fo rmance  of the  chambe r  was 
t e s t ed  wi th  a small  the rmocouple  which was placed at  
d i f ferent  locations in the  chamber .  Rela t ive  t e m p e r a t u r e  
measu remen t s  could be pe r fo rmed  wi th  an accuracy of 
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Fig. 2. Graph showing the temperature of the bathing fluid at dif- 
ferent locations of the microchamber. The temperature measure- 
ments could not be extended all the way to the right side because of 
the location of the thermistor and the reference electrode. 

• 0.1~ I t  was found t h a t  an a l te ra t ion  of 4-4~ can 
be realized in abou t  1.5 rain w i th  the  ch amb e r  being 
perfused  at  a ra te  of 60 ml/h.  The t empora l  f luc tua t ions  in 
t e m p e r a t u r e  were wi th in  =~0.15~ at  any  po in t  in the  
chamber .  

As i m p o r t a n t  as the  t empora l  s tab i l i ty  is the  un i fo rmi ty  
of the  t e m p e r a t u r e  d i s t r ibu t ion  over  a large area. In  a 
schemat ic  3-dimensional  graph,  the  t e m p e r a t u r e  is 
p lo t t ed  versus the  d imens ions  of the  ch amb e r  (Figure 2~. 
The average t e m p e r a t u r e  (66 da t a  points ,  area = 10 • 18 
mm) was 36 • 0.29 ~ I t  is a p p a r e n t  t h a t  the  t e m p e r a t u r e  
was higher  in the  areas ad jacen t  to the  walls. The sl ight ly 
increased t e m p e r a t u r e  a t  the  rear  of t he  ch amb e r  resul ted  
f rom reduced  hea t  loss caused by  a perspex  bar  which 
holds the  t he rmi s to r  and the  reference electrode.  

The p resen t  paper  demons t r a t e s  t h a t  the  cons t ruc t ion  
of a small  t empera tu re -con t ro l l ed  perfus ion ch ambe r  
w i thou t  any  ho t  spots  or hea t  s inks is feasible wi th  p roper  
choice of mater ia ls .  The ch amb e r  is easily adap tab le  to  
special needs.  I t  p roved  to  be reliable and  mechanica l ly  
stable in hundreds  of expe r imen t s  in which single uni t  
recordings  were successfully carr ied out  for m a n y  hours,  
a l though  the  ba th ing  solut ion was of ten changed.  

Z u s a m m e n f a s s u n g .  K o n s t r u k t i o n  eiDer einfachen,  t em-  
pera turs tab i l i s ie r ten  ( •  0.3~ Durch f lus skammer  fiir 
e lektrophysiologische Un te r suchungen  an Nervenge-  
webekul turen .  

B. H. GAHWILER and W. BAUER 

P h a r m a z e u t i s c h e s  Depar t emen t ,  
M e d i z i n i s c h - B i o l o g i s c h e  For schung ,  S a n d o z  AG. ,  
C H - d O 0 2  B a s e l  (Swi t zer land) ,  6 M a r c h  7975. 

OECOLOGICA H U M A N A  

M a n - m a d e  Chemica l s  and our Milieu Interieur: A Pre l iminary  Report  f r o m  the Special  
C o m m i s s i o n  on Internal  Pol lut ion 

Editorial Note. The following contribution of the Special Commission on Internal Pollution (S.C.1.P.), London, seems to us to be of the 
greatest interest for the world-wide effort towards a health strategy, and we have therefore decided to publish it in 'Oecologica humana', 
inspire of its considerable length. 

Almos t  every  aspec t  of dai ly life in the  industr ia l ized 
countr ies  has been touched  on and t r ans fo rmed  by the  
use of syn the t i c  chemicals.  The possible effect  of these  on 
our milieu in ter ieur  p r o m p t e d  us to wri te  an art icle for 
these  pages four years  ago 1. This publ ica t ion  evoked a 
large cor respondence  and  s t imula ted  the  format ion  of a 
Commi t t ee  to s t u d y  the  p r o b l e m s - t h e  Specia lCommiss ion  
on In te rna l  Pollution.  I t s  t e rms  of reference were agreed as 
follows: To consider  the  p resen t  use of chemicals  under  
four broad  headings  - medicat ion,  food addi t ives  and 
colourants ,  agr icul tural  aids, and  household goods; and 
to  relate their  respect ive  use to the  responsib i l i ty  shared 
by  the  producers  - t h a t  is, indus t ry  - the  consumer ,  the  
g o v e r n m e n t  regula tory  agencies, and the  b iomedical  
profess ions .  Fu r the rmore ,  it was resolved to examine  the  
s ta te  of the chemical  age in the  last qua r t e r  of the  20th 
century ,  wi th  special reference to the  benef i t  : risk rat io in 
the  different  classes of compounds  men t ioned  above,  and 
see how this  rat io can be improved.  As a resul t  of a 
r e comm enda t i on  on the  poli t ical  level i t  was also resolved 
to examine  me thods  to  achieve ha rmoniza t ion  of drug 
safe ty  protocols  wi th in  the  E u r o p e a n  Economic  Com- 
muni ty .  

A repor t  on some of our  work in the  field of medicat ion,  
food in tent ional  addi t ives ,  and agricul tural  aids was given 

M. 

before a jo in t  meet ing  of the  W H O / E E C / U S E P A  at  
U N E S C O  headqua r t e r s  in Paris  last  s u m m e r  2. Our 
endeavours  towards  ha rmoniza t ion  have  been  discussed a 
n u mb er  of t imes  wi th  the  appropr i a t e  author i t ies  in 
Brussels,  and  a repor t  issued 3. Many  of our proposals  in 
this  regard have  become incorpora ted  into the  th i rd  E E C  
direct ive recent ly  issued f rom Brussels.  However ,  our 
concept  of es tabl ishing a ' t r ansna t iona l  regu la tory  drug 
agency '  has  not  ye t  cap tu red  the  imagina t ion  of the  
pol icy-makers  a t  the  headqua r t e r s  of Europe  in the  rue de 
la Loi. 

1 p. BEACONSFIELD, R. RAINSBURY, J. HUXLEY, R. PETERS, 
J. TREFOUEL, J. MONOD, R. PAUL and H. TnEORELL, Suggestion 
/or a Study o/ Various Chemicals and Non-Disease SpeciNc Drugs; 
Experientia 27, 715 (1971). 

2 p. BEACONSFIELD, N. BORLAUG, A. CARPI, H. KREBS, R. PETERS 
and R. RAINSBVRY, Internal Pol lu t ion-  Our First Priority; a 
Review o] the Studies o] the Special Commission on Internal Pollution; 
Proceedings of International Symposium on Recent Advances in 
the Assessment of the Health Effects of Environmental Pollution, 
Paris (1974), p. 163. 

a p. BEACONSFIELD, Drug Sa/ety and the Law: Harmonisation and its 
Obstacles in the European Economic Community; Pharm. J. 2 [ 2, 502 
(1974). 
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This  p a p e r  compr ises  some of our  discourse g iven  in 
Par is ,  t o g e t h e r  w i t h  t he  ph i lo sophy  wh ich  under l ies  our  
m o d u s  o p e r a n d i  in  the  a s sessment  of benef i t s  and  r isks 
e n c o u n t e r e d  b y  20tlf  c e n t u r y  m a n  in his progress ion  
t h r o u g h  t h i s  Chemica l  Age. 

The  ever - inc reas ing  use of m a n - m a d e  chemica l s  in  
eve ry  sphere  of a c t i v i t y  in t he  indus t r i a l i zed  coun t r i e s  has  
been  accep ted  a lmos t  u n n o t i c e d  as we move  i n to  th i s  l as t  
q u a r t e r  of t he  20 th  cen tu ry .  Th i s  use d i rec t ly  touches  far  
more  people  a n d  inf luences  more  aspec ts  of da i ly  life 
t h a n  a n y  k i n d  of r e v o l u t i o n  t h a t  ha s  p receded  it,  inc lud ing  
t h e  a t o m i c  age, and  ours  could well  be  called t he  'Chemica l  
Age' :  W e  h a v e  become  a c c u s t o m e d  to  re ly  on  chemica ls  
for hea l th ,  for homes,  for t r a n s p o r t ,  work,  leisure, food 
and  dr ink ,  a n d  even  for  fe r t i l i ty  a n d  s ter i l i ty .  I t  is 
prof l iga te  use of chemica ls  wh ich  is t he  roo t  cause  of 
po l lu t ion  - w h e t h e r  ex t e rna l  po l lu t ion  of t he  e n v i r o n m e n t  
or i n t e r n a l  po l lu t ion  of our  own bodies.  

This  po l lu t ion  has  a m o n g  i ts  p r inc ipa l  causes  over-  
popu la t ion ,  ove r - exp lo i t a t i on  of t he  wor ld ' s  f in i te  n a t u r a l  
resources,  a n d  unwi l l ingness  or i nab i l i t y  to  dispose of 
refuse a n d  was te  produc ts .  The  indus t r i a l i zed  na t i ons  
depend  on  m a n - m a d e  chemica l s  for t h e i r  p r e s en t  m o d u s  
o p e r a n d i  a n d  in a d d i t i o n  to deve lop ing  new chemica l s  we 
h a v e  growing  popu l a t i ons  a n d  so m a n u f a c t u r e  g rea te r  
q u a n t i t i e s  of these  chemica ls  to  serve t hem.  I t  has  become  
a vic ious  circle of more  people  d e m a n d i n g  more  goods;  i t  
can  be  b r o k e n  on ly  if t he  b i r t h - r a t e  is control led ,  if t he  
rea l  need  for these  chemica ls  is assessed, a n d  if people  
are to ld  t h a t  these  c o m p o u n d s  e n t r a i n  r isks as well  as 
benefi ts .  The  economic  - a n d  hence  pol i t ica l  - imp l i ca t ions  
of t h i s  way  of life m e a n  t h a t  if we are rea l ly  conce rned  to 
decrease  po l lu t ion  we h a v e  to cons ider  m a k i n g  rad ica l  
a l t e r a t i ons  in  i t  - a l t e r a t i ons  w h i c h  would  af fec t  t h e  
work  forces and  d i s t r i b u t i o n  of l abour  a n d  p e r h a p s  change  
t he  whole  d i r ec t ion  of n a t i o n a l  indust r ies .  

I n  W e s t e r n  E u r o p e  a lone a b o u t  10 mi l l ion  workers  are 
p r e s e n t l y  e m p l o y e d  d i rec t ly  or ind i rec t ly  b y  t he  chemica l  
indus t ry .  Over  t he  p a s t  10 years  t he  p r o d u c t i o n  of al l  
m a n u f a c t u r e d  goods in these  coun t r i e s  ha s  r i sen  b y  
a p p r o x i m a t e l y  40%,  whereas  t he  p r o d u c t i o n  of chemica l  
goods has  r i sen  b y  90%.  E n t i r e  n a t i o n a l  economies  are 
geared  to t h e  use and  a v a i l a b i l i t y  of these  compounds .  
I f  t he re  is a n y  d o u b t  a b o u t  t he  pol i t ica l  or economic  
imp l i ca t i ons  of our  d e p e n d e n c y  on chemica ls  i t  is on ly  
necessa ry  to  cons ider  t he  u n e m p l o y m e n t  and  r e d u n d a n c y  
caused  b y  a n y  l imi t a t ion ,  run-down,  or c u t - b a c k  in 
i ndus t r i a l  p roduc t ion ,  m o s t  of w h i c h  relies comple t e ly  on  
s y n t h e t i c  chemica ls  of one k ind  or ano the r .  Never the less ,  
if c e r t a in  aspec ts  of t he  deve loped  coun t r i e s '  l i fe-style  
con t inue  unchecked ,  i t  c an  be  p r ed i c t ed  w i t h  some 
c e r t a i n t y  t h a t  t h e y  will e v e n t u a l l y  c o n s t i t u t e  a d a n g e r  to  
t he  en t i re  world,  inc lud ing  themse lves .  

The  a d v e n t  of t he  Chemica l  Age has  comple te ly  changed  
our  a t t i t u d e s  to  h e a l t h  and  disease.  W e  t end  to  t h i n k  of 
m e d i c a t i o n  in r e l a t ion  to  t h e  cure  a n d  t r e a t m e n t  of disease, 
b u t  in  fac t  on ly  one t e n t h  of all  d rugs  t a k e n  in t he  in- 
dus t r i a l i zed  world  are  for  t h i s  purpose .  The  res t  go to  
m a i n t a i n  a new concep t  - t h a t  of ' pos i t ive  hea l t h ' .  Few, 
if any,  of t he se  chemica ls  h a v e  ever  before been  t a k e n  
regu la r ly  ove r  such  long perfods  of t ime ,  b y  people  who 
are h e a l t h y  to s t a r t  wi th ,  and  t he  l ong - t e rm  e f f e c t s -  
biological ,  genet ic ,  a n d  economic  - are the re fore  no t  ye t  
a p p a r e n t  or apprec ia t ed .  Hence  a n o t h e r  new concep t  is 
needed  - t h a t  of I n t e r n a l  Po l l u t i on  4. 

I n t e r n a l  po l l u t i on  is b r o u g h t  a b o u t  in  t h r ee  ways :  b y  
t he  inges t ion  a n d  i n h a l a t i o n  of t he  p r o d u c t s  of t h e  a l ready-  
po l lu ted  e x t e r n a l  e n v i r o n m e n t ;  b y  t h e  da i ly  i n t a k e  of 
chemica l  add i t i ve s  a n d  impur i t i e s  in  p re -packed  food ; a n d  
b y  t h e  v a s t  n u m b e r  of m e d i c a m e n t s  t a k e n  regu la r ly  and,  

more  of ten  t h a n  not ,  unnecessar i ly .  The  las t  two  ways  
could be  min imized  fa i r ly  easily, since i t  is possible  to  
con t ro l  t h e  m e c h a n i s m s  invo lved  and  t he  economic  
consequences  would be  manageab le .  

Before  e m b a r k i n g  on  a d iscuss ion  of t h e  specific f ields 
of chemica ls  the  Commiss ion  cons idered  the  t e r m s  'safe '  
and  ' sa fe ty ' ,  wh ich  are  b a n d i e d  a b o u t  so freely in t h e  
chemica l  con tex t .  Safe is an  abso lu te  t e r m  m e a n i n g  
' w i t h o u t  danger ' .  Safety ,  on  t he  o t h e r  hand ,  is a rea l  
concept ,  b u t  one wh ich  is r e l a t ive  to  t he  cu r r en t  s t a t e  of 
knowledge ;  is also changes  a n d  evolves  w i t h  v a r i a t i o n s  in  
t he  b e h a v i o u r  of t h e  socie ty  concerned.  I t  is s ign i f ican t  
t h a t  t he  b o d y  wh ich  checks  and  pe rmi t s  m a r k e t i n g  of 
medic ines  in B r i t i a n  is officially k n o w n  as 'The C o m m i t t e e  
on  Sa fe ty  of Medicines ' ,  for th i s  word ' sa fe ty '  has  in- 
s i nua t ed  i tself  in to  our  t h i n k i n g  as be ing  a n  abso lu t e  
r e q u i r e m e n t  of med ica t ion .  As Eng l i sh  has  now become  
the  sc ien t i s t ' s  l i n g u a  [ r a n c a  t h i s  crucia l  concep tua l  e r ror  
seems l ike ly  to  be  p e r p e t u a t e d .  I n  order  to  m a k e  a s t a r t  in  
revers ing  t h i s  t e n d e n c y  we would sugges t  t h a t  t he  t i t l e  
of t h i s  C o m m i t t e e  be  changed  and  the  change  wide ly  
publ ic ized.  O t h e r  respons ib le  bodies  m i g h t  t a k e  t h e  same  
line i n s t ead  of c o n t i n u i n g  to  c o m p o u n d  t h e  error  w i t h  t he  
use of such  mind less  concep t s  as t he  r ecen t  W o r l d  H e a l t h  
Organ i za t i on  pub l i c a t i on  'Safe  Use of Pes t ic ides ' .  There  
is no  such  t h i n g  as a safe chemica l  a n d  we h a v e  decided 
t h a t  t he  t e r m  is a m i s n o m e r  a n d  should  be  d ropped .  
I n s t e a d  we propose  to  eva lua t e  c o m p o u n d s  f rom t h e  
p o i n t  of v iew of t he  benef i t s  t h e y  confer  and  any  h a z a r d  
t h e i r  use entai ls ,  and  to  seek to  h a v e  a benef i t :  r i sk  r a t io  
c o m m e n s u r a t e  w i t h  t h e  s i t ua t i on  concerned.  Cost  is 
a n o t h e r  f ac to r  t h a t  has  to  be  t a k e n  in to  account .  M a n y  
des i rable  benef i t s  are  economica l ly  imprac t i cab l e ;  expe-  
r ience ha s  led us to  accep t  ce r t a in  smal l  and  l imi ted  r isks  
for t he  sake of decreased  costs.  

N o t  n e a r l y  enough  a t t e n t i o n  has  been  g iven  to  t h e  
ques t ion  of benef i t  a n d  risk.  Three  sepa ra te  fac to rs  need  
assessing : t he  benef i t s  a c o m p o u n d  can  confer ;  t h e  dange r s  
of t a k i n g  i t ;  and  t he  consequences  of w i t h h o l d i n g  it. I n  
diseases wh ich  are i n v a r i a b l y  f a t a l  if lef t  u n t r e a t e d ,  these  
fac tors  are r e l a t ive ly  s t r a i g h t f o r w a r d  to  weigh up. B u t  
w i th  t he  i m p r o v e m e n t  of medica l  p rac t i ce  such e x t r e m e  
s i tua t ions  h a v e  become  the  excep t ion  r a t h e r  t h a n  t he  
rule, and  o the r  aspec ts  h a v e  to  be  considered.  One  is t h e  
ques t ion  of t he  re la t ive  dange r s  a n d  benef i t s  ot a l t e r n a t i v e  
t he rap i e s ;  a n o t h e r  is t he  seve r i ty  of t he  disease wh ich  
m a y  v a r y  f rom i n e x o r a b l y  le thal ,  l ike cancer  of t he  
s tomach ,  to  fa ta l  a t  a l a t e r  and  u n c e r t a i n  s tage,  l ike 
I- todgkin's  disease a n d  some l eukaemias ;  f rom the  in-  
c a p a c i t a t i n g  like the  a r t h r i t i d e s  to  the  mere ly  inconve-  
n ien t ,  l ike  some sk in  condi t ions .  O t h e r  fac tors  inc lude  h o w  
long the  disease m a y  be  expec ted  to las t  if u n t r e a t e d  ; is i t  
acu te  a n d  comple t e ly  curab le  w i t h  t he  a p p r o p r i a t e  
t h e r a p y  ? Is i t  shor t  t e r m  chronic  and  curable  ? Or long  
t e r m  chron ic  and  con t ro l l ab le  r a t h e r  t h a n  curab le  ? 
How m u c h  r isk  is accep tab le  in  t h e r a p y  wh ich  will 
suf f ic ien t ly  con t ro l  t he  disease to  give the  p a t i e n t  a 
r easonab le  qua l i t y  of life ? W h i c h  will  end  his life f i rs t  - 
t h e  disease or the  d rug  ? Is  i t  possible  t h a t  social op in ion  
m a y  change  du r ing  t he  n a t u r a l  h i s t o ry  of a p a t i e n t ' s  
chronic  disease ? 

These  ques t ions  are st i l l  f u r t h e r  compl ica ted  b y  t he  fac t  
t h a t  no  two  h u m a n  be ings  are iden t i ca l  a n d  hence  will no t  
r eac t  iden t i ca l ly  to  t h e  same  drug.  I n  a sense, each  new 
a d m i n i s t e r i n g  of m e d i c a t i o n  is an  exper imen t .  

4 p. BEACONSFIELD, The Other Pollution - Inte~'nal; New York 
Times 11 January (1971). 
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There  is good reason  for cons iderab le  conce rn  over  t h e  
upsurge  in i a t rogenic  cond i t ions  5. A cons e r va t i ve  e s t i m a t e  
has  i t  t h a t  some 5% of all p a t i e n t s  a d m i t t e d  to  hosp i t a l  in 
t he  U K  a n d  U S A  are the re  because  of t h e  side effects  of 
drugs  t h e y  are t a k i n g :  and  of these  p a t i e n t s  b e t w e e n  
2 and  3% die. The  n u m b e r  of p a t i e n t s  who  die because  of 
side effects of d rugs  in U S A  alone is e s t i m a t e d  a t  be tween  
6,000 and  12,000 a n n u a l l y  6. 2 to  3% of congen i t a l  mal -  
f o r m a t i o n s  are a t t r i b u t a b l e  to  d rugs  and  chemica l  
po l lu tan t s .  18 to  30% of hosp i t a l  p a t i e n t s  suffer some 
side effect  of t he i r  med ica t i on  a n d  th i s  usua l ly  doubles  
t he  l e n g t h  of t he i r  s t ay  in hospi ta l .  Accord ing  to t he  U. S. 
D e p a r t m e n t  of H e a l t h  the  t o t a l  a n n u a l  cost  of t r e a t i n g  
th i s  d rug  t ox i c i t y  is close to  3 bi l l ion dollars.  

W h a t  are the  reasons  for th i s  level  of a p p a r e n t  fa i lure  
in a field supposed ly  as m i n u t e l y  r e sea rched  as p h a r m a -  
cology ? I t  is fash ionable ,  especial ly  in jou rna l i s t i c  circles, 
to  p in  t he  b l a m e  on t he  p h a r m a c e u t i c a l  i n d u s t r y  itself, 
if on ly  because  ev idence  of pr ice-f ix ing a n d  s u b s t a n t i a l  
p rof i t s  induce  people  to  look no f u r t h e r  for a scapegoat .  
This  a t t i t u d e  is no t  just i f ied.  I n v e s t i g a t i o n s  show t h a t  
the  e th ica l  p h a r m a c e u t i c a l  i n d u s t r y  m a i n t a i n s  h igh  
overa l l  s t a n d a r d s  of m a n u f a c t u r e  and  tes t ing .  F u r t h e r -  
more,  these  inves t iga t ions  do no t  s u p p o r t  t he  impress ion  
c o m m o n  since t he  t h a l i d o m i d e  t r a g e d y  t h a t  t he  t es t s  
car r ied  ou t  on new drugs  are ineffect ive  or ineff ic ient .  I n  
fact ,  i t  can  be  s t a t e d  ca tegor ica l ly  t h a t  t he  t es t s  are as 
good as our  p re sen t  s t a t e  of knowledge  allows. 

We found  the  p rob lems  to  lie no t  w i t h  t he  tests ,  b u t  
w i t h  t he  testers .  M a n y  tes te rs  s u c c u m b  to  the  h u m a n  
weaknesses  of ineff ic iency a n d  lack of consc ient iousness  - 
especial ly  if t he i r  salaries are poor  and  the i r  career-  
s t r u c t u r e  unes tab l i shed .  T h e y  are no d i f fe ren t  f rom the  
society wh ich  produces  t hem.  In  addi t ion ,  we h a v e  found  
t h a t  m a n y  precl in ical  t es t s  are no t  car r ied  ou t  b y  t he  
sc ient is ts  in charge  of the  p ro j ec t ;  he  reads  the  resu l t s  
b r o u g h t  to  h i m  b y  his technic ians .  This  is pa r t i cu l a r ly  
t rue  of i ndus t ry ,  where  the re  is r igid adhe rence  to a 
h ie ra rch ica l  sys tem.  

The  t r u t h  is t h a t  m a n y  research  sc ien t i s t s  are, b y  
n a t u r e  of t he i r  in t ense  special izat ion,  unqua l i f i ed  to 
cor re la te  diverse  results ,  to  cross- t ransfer ,  or to  recognize 
anomal ie s  t h r o w n  up by  d i f fe ren t  t e s t i ng  t echn iques .  The  
p ic tu re  is one of so m a n y  tes t s  t h a t  no  single sc ien t i s t  is 
c o m p e t e n t  to  m a k e  a f inal  a s sessment  of t he  d rug  u n d e r  
examina t i on .  The  p h a r m a c e u t i c a l  i n d u s t r y  i tself  compla ins  
of t ox i c i t y  t e s t s  so n u m e r o u s  t h a t  t he  v e r y  v o l u m e  of 
work  gives the  r egu la t ing  agencies  an  a s su rance  of qua l i t y  
t h a t  could be i l lusory. I n  fact ,  our  exper ience  has  shown  
t h a t  t he  pe r sp icac i ty  to  p ick  t he  r i g h t  a n i m a l  and  c o n d u c t  
the  correc t  s t u d y  in d e p t h  in a smal l  g roup  of an ima l s  is 
far  more  l ikely to p rov ide  t he  desired i n f o r m a t i o n  t h a n  is 
sheer  numer i ca l  we igh t  of d i f fe rent  tests .  This  fac t  is well 
recognized,  ye t  i t  is st i l l  no t  accep ted  pract ice .  

However ,  t he  tes te rs  are no t  t he  on ly  ones a t  faul t .  In  
fact ,  t he re  are t w i n  culpr i t s  - t he  t es te r s  and  also the  
doctors .  On t he  medica l  profess ion 's  side, all is n o t  well. 
Most  of the  adverse  d rug  reac t ions  are t he  d i rec t  resu l t  of 
the  i n d i s c r i m i n a t e  and  ove r - indu lgen t  p resc r ib ing  h a b i t s  
of phys ic i ans  who  of ten  rely solely on adver t i se r s '  copy 
for t h e i r  i n f o r m a t i o n  a b o u t  the  use of t he  drugs.  I n  1973 
the  n u m b e r  of drugs  b o u g h t  on doc to r ' s  p re sc r ip t ions  in 
the  U S A  had  doub led  compared  w i th  a decade  p rev ious ly  
and  cost  a b o u t  12 bi l l ion dollars,  wh ich  is more  t h a n  t he  
n a t i o n a l  a n n u a l  budge t s  of ha l f  t he  coun t r i e s  of t he  world.  
And  in th i s  p l e t h o r a  of p resc r ib ing  the  special is ts  are more  
gu i l ty  t h a n  t he  genera l  p r ac t i t i one r s  ~. 

Most  doctors  are sti l l  t r a i ned  to d iagnose  a n d  no t  to  
prescr ibe.  The  medica l  cu r r i cu lum for t he  pa s t  100 years  
has  been  des igned to elicit  diagnosis ,  for un t i l  r ecen t  t imes  

diagnosis  was  all  we could offer t he  p a t i e n t  a p a r t  f rom 
surgery.  Drugs  were few and  t h e i r  mode  of act ion,  even  
w h e n  cura t ive ,  was  i l l -unders tood.  Now drugs  are m a n y  
and  po ten t ,  a n d  t h e i r  m e t h o d  of ac t ion  and  i n t e r a c t i o n  
m u s t  be k n o w n  b y  the  prescr iber .  A l t h o u g h  th i s  fac t  is 
recognized,  few medica l  schools give a n y  fo rmal  t r a i n i n g  
in t he  subjec t ,  a n d  fewer sti l l  h a v e  academic  d e p a r t m e n t s  
of cl inical  pha rmaco logy .  

Since t he  whole  field of m e d i c a t i o n  is in t h e  h a n d s  of 
exper t s  and  is the re fo re  a m e n a b l e  to  control ,  t h e  cava l ie r  
a t t i t u d e  of t he  med ica l  profess ional  is inexcusable .  I n  fact ,  
m e d i c a t i o n  is t he  aspec t  of i n t e rna l  po l lu t ion  mos t  easi ly  
dea l t  w i t h  in  t he  f r a m e w o r k  of our  p re sen t  t e chn i ca l  and  
economic  possibil i t ies.  

The  use of chemica ls  in t he  food i n d u s t r y  ha s  h a d  even  
more  f a r - r each ing  effects on W e s t e r n  socie ty ' s  e conomy  
t h a n  has  t he  concep t  of pos i t ive  hea l th .  More people  eat ,  
and  t h e y  ea t  a g rea t e r  d ive r s i ty  of foods in a g rea t e r  
n u m b e r  of places  t h a n  ever  before.  Food  is p roduced  in  one 
place, processed  in ano the r ,  sold in a th i rd ,  a n d  re ta i led  
elsewhere again.  No longer  do t h e  seasons  d i c t a t e  t h e  
m e n u s  of t he  deve loped  countr ies .  W e  h a v e  w h a t  we w a n t  
when  we w a n t  it, a n d  w i t h o u t  chemica l  help mos t  of th i s  
would be  impossible .  

The  economic  impl i ca t ions  of all t h i s  are immense .  
W h o l e  new indus t r i e s  emp loy ing  h u n d r e d s  of t h o u s a n d s  of 
people  h a v e  been  c rea ted  ; f a r m i n g  itself  has  been  modi f ied  
to p roduce  a crop of m a x i m u m  su i t ab i l i t y  a n d  conven ience  
for h a r v e s t i n g  a n d  packaging .  

A d i s t inc t ion  m u s t  be  d r a w n  here  b e t w e e n  those  
chemica ls  wh ich  are va luab l e  in i m p r o v i n g  t he  p r o d u c t  or 
in p re se rv ing  i t  be t t e r ,  a n d  those  which  are added  p u r e l y  
and  s imply  for prof i t .  I t  is one t h i n g  to add  a p r e s e r v a t i v e  
to give a good p r o d u c t  a b e t t e r  shelf  life ; b u t  i t  is n o t h i n g  
o the r  t h a n  s h a r p  p rac t i ce  to  feed a pig  a chemica l  com- 
p o u n d  wh ich  will cause i t  to  r e t a in  w a t e r  to  m a k e  i t  
weigh more  in t h e  m a r k e t  place. One wel l -known m a n u -  
f ac tu re r  p u t s  up  to  20 d i f fe ren t  chemica l  add i t ives  in to  
his  po rk  pies. N o w a d a y s  th i s  is t he  rule  r a t h e r  t h a n  t he  
except ion.  W e  m a y  well ask  - w h y  - w h e n  the re  is no 
price a d v a n t a g e  to  the  c o n s u m e r  and  a possible  r isk to  
his hea l th .  

A t  p r e sen t  few people  real ize  t he  degree of a d u l t e r a t i o n  
undergone  b y  t he  food t h e y  buy.  In  add i t i on  to  the  
ob l iga t ion  of food m a n u f a c t u r e r s  to  p u t  da tes  on t he i r  
packages ,  wh ich  ha s  on ly  r ecen t ly  become  m a n d a t o r y  in 
mos t  countr ies ,  all  the  ing red ien t s  and  t h e i r  p ropo r t i ons  
should  be  de ta i l ed  s imilar ly,  in  u n d e r s t a n d a b l e  language .  
The  consumer  needs  to be  educa t ed  to u n d e r s t a n d  a n d  
use th i s  i n f o r m a t i o n  to his  be s t  a d v a n t a g e .  

Pest ic ides ,  ferti l izers,  and  o t h e r  agr icu l tu ra l  or l ives tock  
improve r s  h a v e  now come in to  a lmos t  un ive r sa l  use. 
These,  t o g e t h e r  w i t h  t he  gene t i ca l ly - improved  crops, h a v e  
p roduced  a new concep t  - t he  f a rming  e q u i v a l e n t  of 
'pos i t ive  h e a l t h '  - t he  so-called 'g reen  revo lu t ion ' .  

I t  now t akes  less m a n p o w e r  to  p roduce  more  food 
f rom a g iven  acreage  in a g rea te r  d ive r s i ty  of condi t ions .  
However ,  all  t h i s  is on ly  w i t h  t he  e x p e n d i t u r e  of more  
energy  for t he  same t o n n a g e  of p roduc t ion .  And  ju s t  as 
consumers  need  even  g rea t e r  q u a n t i t i e s  of chemica l s  to  
m a i n t a i n  t he i r  s t a n d a r d  of l iving,  so i n t ense ly - f a rmed  
soils come to  re ly  more  and  more  on chemica ls  to  m a k e  up  
for t he i r  dep le ted  s t ruc tures .  

5 H. K~EUS, On the Overuse and Misuse o! Medication; Executive 
Health 9, No. 2 (1974). 

6 N. S. IREY, Deaths due to Adverse Drug Reactions; J. Am. reed. 
Ass. 231, 22 (1975). 

T T. D. I:~,UCKER, Drug Use; J. Am. reed. Ass. 230, 888 (1974). 
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However ,  in  all  eva l ua t i ons  of ' agr ibus iness '  i t  m u s t  be  
r e m e m b e r e d  t h a t  these  20 th  c e n t u r y  f a r m i n g  aids  h a v e  
to  be  seen in t h e  c o n t e x t  of t h e  n u t r i t i o n a l  s t a t u s  of t he  
p o p u l a t i o n  need ing  to  be  fed. W e  all  k n o w  a b o u t  t he  dead  
f ish in t he  Ba l t i c  and  Lake  Michigan,  b u t  w h a t  would  
h a p p e n  if D D T  were no t  used in Ceylon ? W e  h a v e  t h e  
answer  to  th i s  ques t ion.  W e  k n o w  t h a t  in  t he  1950s some 
2 mi l l ion  cases of ma la r i a  were t r e a t e d  t he re  annua l ly .  
W i t h  t he  i n t r o d u c t i o n  of D D T  s p r a y i n g  t he  n u m b e r  fell to  
31 cases in  1962 a n d  was on ly  17 a yea r  later .  D i scon t inua -  
t i on  of D D T  s p r a y i n g  because  of f inanc ia l  s t r i ngency  
occurred  soon a f te r  a n d  b y  1969 t he  n u m b e r  of ma la r i a l  
v i c t ims  h a d  r e t u r n e d  to t he  2 mil l ion mark .  

Once again,  t i le p o i n t  is t i le same as in t he  m a t t e r  of 
' pos i t ive  h e a l t h ' :  w h a t  benef i t s  do we d e m a n d  and  w h a t  
r isks  are we p r e p a r e d  to  r u n  for t h e m  ? S c a n d i n a v i a  or 
p a r t s  of t he  U n i t e d  S ta te s  m a y  b a n  t he  use of D D T  
t h o u g h  Ceylon m a y  not ,  b u t  i t  r em a i ns  far  more  di f f icul t  
to  assess pe rmis sab le  r isk where  t he  re la t ive  t ende rness  of 
s ir loin s t eak  for t he  wor ld ' s  over fed  m i n o r i t y  is concerned.  

U p  to t i le p resen t ,  few people  h a v e  u n d e r s t o o d  t h a t  t he  
comfor t ab l e  l i fe-style  of t h e  indus t r i a l i zed  world  en ta i l s  
i t s  own  risks,  a n d  t h a t  those  r isks m a y  no t  be genera l ly  
known.  A m a n  ge t t i ng  in to  his  car  to  d r ive  to work  
accepts  - a lbe i t  subconsc ious ly  - t h a t  t h e r e  is a def in i te  
s t a t i s t i ca l  chance  of his  b e c o m i n g  one  of t he  8 mi l l ion  
in ju red  or 250,000 kil led a n n u a l l y  on  t he  roads  of the  
indus t r i a l i zed  world.  Ye t  t h e  same m a n  s i t t ing  d o w n  to  
d i n n e r  does no t  even  cons ider  t h a t  his  p recooked  T V  
dinner ,  b o u g h t  a t  t he  local s u p e r m a r k e t ,  could en ta i l  a n y  
risk.  

I t  is wrong  t h a t  he  should  con t inue  in th i s  s t a t e  of 
un in fo rmedness .  He  is en t i t l ed  to  know so t h a t  he  h imsel f  
can  decide w h e t h e r  a pa r t i cu l a r  r isk is w o r t h  t ak ing ,  a n d  
th i s  knowledge  m u s t  be  s epa ra t ed  f rom the  c la ims a 
m a n u f a c t u r e r  m a k e s  for his  p roduc t .  I t  is a fac t  t h a t  the  
va lue  of m a n y  goods is overs t ressed  b y  adver t i s ing .  The  
publ ic  is cond i t i oned  jus t  as effect ively as a n y  P a v i o v i a n  

dog b y  t he  sheer  we igh t  of repe t i t iousness  of t he  ad-  
ve r t i s ing  copy t h r u s t  u p o n  it. Over  p r o m o t i o n  a n d  over  
adve r t i s i ng  are  our  second pa i r  of cu lpr i t s ;  whi le  t he  f i rs t  
pa i r  - t e s t e r  a n d  p resc r ibe r  - can  be educa ted ,  t h i s  
second pa i r  cannot ,  s ince i t s  only  ob jec t ive  is to  m a k e  
money.  The  legis la tors '  a t t e n t i o n  needs  to be  t u r n e d  to  
th i s  aspec t  of r isk in  our  Chemica l  Age. Cont ro l  in  t he  
adve r t i s i ng  sector  will of i t s  own  accord  effect a consider-  
able  ame l io ra t ion  of b e h a v i o u r  in t he  zone of t e s t e r  a n d  
prescr iber .  

A t  p re sen t  t he  c o n s u m e r  is explo i ted  t h r o u g h  his  
t echn ica l  ignorance.  An  u r g e n t  need  exists  for c learer  
u n d e r s t a n d i n g  of t he  medical ,  social, and  economic  
benef i t s  and  r isks t h a t  accrue  f rom the  app l i ca t ion  of 
science a n d  t echno logy  and  t he  use of chemica ls  in  t o d a y ' s  
world,  and  b e t t e r  guide  l ines for dec is ion-making .  
Dec i s ion -mak ing  is a complex  process  invo lv ing  assess- 
m e n t  of a n  a r r ay  of fac tors  conce rn ing  benefi ts ,  r isks,  a n d  
costs,  m a n y  of which  m a y  be  unava i l ab l e  or imper fec t ly  
unders tood .  I n  tile c i rcumstances ,  i t  is clearly of l imi ted  
va lue  to s ingle  ou t  p a r t i c u l a r  chemica ls  for special  
control ,  ye t  t h a t  is precise ly  w h a t  is be ing  done p resen t ly .  

Our  a im as sc ient i s t s  shou ld  be  twofold  : f irstly,  to  keep 
po l lu t ion  a t  a m i n i m u m  level  while  we examine  our  con- 
t i n u i n g  progress  in t he  Chemical  Age;  a n d  secondly,  to  
i n fo rm a n d  i n s t r u c t  t he  c i t izen  a b o u t  t he  causes  of 
i n t e rna l  po l lu t ion  and  w h a t  is requi red  f rom h i m  a n d  us 
in  t r y i n g  to  r e m e d y  them.  I n  a free society,  a t  t he  end  
of t he  day  i t  is t he  c i t izen who  f inal ly  decides w h a t  k ind  
of life he wants .  I t  is the  r e spons ib i l i ty  of sc ient is ts  to  see 
t h a t  he has  t he  necessary  knowledge  to  make  t he  r i g h t  
decision.  
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C O N G R E S S U S  

Italy 
Satellite Sympos ium on Function and 
Metabolism of Phosphol ipids  in CNS and PNS 

in Perugia, 29-37 August 7975 

A t  t he  same t i m e  a n  I n t e r n a t i o n a l  Tab le  Discuss ion on 
Biochemica l  a n d  Pha r m aco l og i ca l  Imp l i ca t i ons  of Gan-  
gl ioside F u n c t i o n s  will be  held.  The  S y m p o s i u m  a n d  t he  
R o u n d  Tab le  is officially p a r t  of t he  5 th  I n t e r n a t i o n a I  
Meet ing  of t he  I n t e r n a t i o n a l  Socie ty  of N e u r o c h e m i s t r y  in 
Ba rce lona  (Spain)  of 2-6  S e p t e m b e r  1975. 
F u r t h e r  I n f o r m a t i o n  by :  Prof.  G. Porcel la t i ,  I s t i t u t o  di 
Chimica  Biologics  del l 'Univers i tX,  Policl inico Monteluce,  
C. P. 3, Succ. 3, 1-06100 Perugia ,  I ta ly .  

Italy 
International S y mp o s iu m on Thrombosis  and 
Urokinase 

in Roma, 30 October-1 November 7975 

The  S y m p o s i u m  is o rgan ized  b y  t he  I s t i t u t o  Super iore  
de San i t~  and  t he  c h a i r m e n  are:  Prof.  Sol She r ry  of 
Ph i l ade lph ia ,  USA,  a n d  Prof.  R. Pao l e t t i  of Milano,  
I t a ly .  Main  top ics :  P h y s i o p a t h o l o g y  of th rombos i s .  
Chemical ,  b iochemica l  and  pha rmaco log ica l  aspec ts  of 
urokinase .  Effects  of u rok inase  on th rombos is .  Clinical 
app l i ca t ions  of urokinase .  

Reg i s t r a t i on  fee will be U S  Dollars  30.00. I n f o r m a t i o n  
and  r eg i s t r a t ion  b y  Prof.  Rodolfo  Paole t t i ,  Via  A. Del 
Sar to  21, 1-20129 Milano,  I t a l y .  


