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note  6galement  quelques  neurones  dans  le corps mami l -  
laire (Mm) et  au-dessus de ce noyau juste  au n iveau  de la 
commissure  supramami l la i re  ainsi que dans  le pSdoncule  
c6rdbral, par t icu l iSrement  dans  sa rdgion mSdiovent ra le  
(Figure B). 

b) P ro jec t ion  du mdsenc6phale an tSroven t ra l  vers  le 
CxVis. Apr~s in jec t ion  de H R P  dans  le CxVis, nous  avons  
observ6 un au t re  groupe de cellules marqu6es  dans  le 
m6sencdphale  an td roven t ra l  homolatSral  (Figure B). Dans  
les plans  ant6rieurs,  les neurones  sont  observds darts une 
r6gion situ6e ent re  le nerf  du noyau  oculomoteur  (N I I I ) ,  
le noyau  in terpddoncula i re  (IP) et  le noyau  rouge (NR), 
qui cor respond en par t ie  au noyau  du t r ac tus  opt ique  
basal  et  au noyau  tegmenta l i s  ven t ra l  de Tsai.  Dans  les 
p lans  post6rieurs,  les n e u r o n e s  s ' d t enden t  d o r s a l e m e n t  
j u squ ' au  niveau du noyau lindaire ros t ra l  du raphS; la 
rdgion cor respondra i t  au t r ac tus  op t ico-ocu lomoteur  
d6crit  pa r  GILLILAN a. 

Les r6gions dans  lesquelles nous avons t rouv6 des 
neurones  marqu6s  apr~s in ject ion de H R P  dans  le CxVis 
e t  le CGLd fon t  par t ie  du syst~me visuel accessoire3, 5. 
I1 serai t  donc in t6ressant  de savoir  si elles re~oivent  des 
projec t ions  directes  de la r6tine. L ' ex i s t ence  d ' une  pro-  
jec t ion  de la r6tine sur les aires h y p o t h a l a m i q u e s  a en 
ef fe t  6t6 d6montr6e  par  des 6tudes neurophysiologiques  ~, ~, 
mais  les 6tudes ana tomiques  r6alis6es jusqn 'k  pr6sent  
n ' o n t  pas  pe rm i t  de conclure si ce t te  p ro jec t ion  Stair 
d i recte  ou non ~, s-10. 

D' au t r e  par t ,  KIEWIT et  KUYPERS 11 on t  rScemment  
d6montr6  chez le singe, pa r  la t echn ique  de H R P ,  une  
pro jec t ion  directe  des aires hypo tha l amiques  e t  des aires 
basa les  du tSlenc~phale ( 'basal  forebrain areas') vers  les 
cor tex  f ronta l  e t  pari6tal.  La topographie  des cellules 

marquSes telle qu 'el le  a 6t6 ddcrite dans  leur t rava i l  es t  
g6n6ralement  diff6rente de Celle que nous avons trouvSe. 
I1 conv iendra i t  done  & e x a m i n e r  chez le cha t  les projec-  
t ions  possibles des aires h y p o t h a l a m i q u e s  vers d ' a u t r e s  
aires cort icales que vers  l 'aire visuelle pr imaire  pour  
dSterminer  l ' impor tance  et  la spScificit6 de la pro jec t ion  
hypo tha l amo-CxVis  que nous avons mise en 6vidence.  

Summary .  Using a re t rograde  t racer  t echnique  wi th  
horserad ish  peroxidase ,  we have  revealed some a f f e r e n t  
connect ions  f rom the  h y p o t h a l a m i c  areas to the  la tera l  
geniculate  nucleus  and visual  cortex.  
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Q u a n t i t a t i v e  M o r p h o l o g i c a l  I n v e s t i g a t i o n s  o n  S m o o t h  M u s c l e  C e l l s  i n  V a s c u l a r  S u r g i c a l  
S p e c i m e n s  a n d  T h e i r  C l i n i c a l  I m p o r t a n c e  

Besides the  typica l  smoo th  muscle  cell (SMC) of the  
vessel  wall  w i th  its well known  funct ions  1-5, there  exis ts  
a morphologica l ly  d i f ferent  t ype  s, : main ly  descr ibed in 
an imal  exper iments .  This I ibrocyte-l ike cell s was def ined 
b y  us as modif ied  or ac t iva ted  smoo th  muscle cell (ASMC) 
in inves t iga t ions  ~ analogous to the  animal  expe r imen t  a0,11. 
As s tudies  abou t  t he  funct ion  and impor tance  of th is  cell 
did no t  exis t  in man,  we t r ied  to get  more  deta i led  in- 
fo rma t ion  using morphome t r i ca l  pa r ame te r  (d is t r ibut ion 
in %). 

Mater ia l  and methods. 82 freshly fixed surgical speci-  
mens  of h u m a n  arter ies  (splenic, lower extremit ies)  were 
t r e a t ed  as previous ly  descr ibed 9. Selected histological  and  
semi th in  sect ions (PAS, d -PAS,  toluidineblue-  and 
Goldner ' s  t r ichromesta in ing)  were used for q u a n t i t a t i v e  
evaluat ion.  ASMC were separa te ly  counted.  For  differen- 

Z 
9 18 8 6 20 10 69 
2 6 2 6 6 22 

1 3 - 2 3 9 

Fig. 1. Classification of the intimal plaque into 7 areas, as well as of 
the bordering media lying underneath, in 18 areas; distribution in 
percent of activated smooth muscle cells (figures in percent of the 
total number), age group under 40 a, Z total percentage of media 
cells. 

t i a t ion  of bo th  cell- types,  the  previously  descr ibed 
cri ter ia  9 such as chromophi l ia ,  cell shape and PAS-  
posi t ive  m e m b r a n e  were used. For  localization, the  
a therosc lero t ic  p laque (AP) was d iv ided into 7 defined 
areas,  and the  media,  lying under  t h a t  plaque,  in to  18 
areas (Figures 1 and  2). 

Results.  ASMC occurred  in d i f ferent  numbers  in the  
inner  media,  in the  d is t inc t ly  th ickened  in t ima  and  in 
t he  AP (Figure 3). The q u a n t i t a t i v e  d i s t r ibu t ion  showed 
t h a t  the  grea tes t  pa r t  of ASMC was found in the  inner  
media  (Figures 1 and 2). W h e n  the  group of pa t i en t s  was 
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d iv ided  into 2 age groups,  one over  and one under  40, 
t he  decrease of t he  f requency  of ASMC in pe rcen t  to t he  
ou te r  layers of the  media  was par t i cu la r ly  marked  in the  
lower age group. The f requency  of ASYIC was  d i s t inc t ly  
h igh  in the  margin  of the  A P  itself and in the  media  lying 
unde r  the  margin.  We observed an excessive prol i fera t ion 
of ASMC wi th in  the  areas of the p laque-marg in  of the  
lower age group (a/4 of t he  to ta l  ASMC). W h e n  the  fre- 
quency  of ASMC in pe rcen t  was re la ted to  the  to ta l  num-  
ber  of SMC, 85% were found  in the  plaque and more  t h a n  
95% in the  inner  media  of the  younger  age group. In  
con t r a s t  to this  behaviour ,  only abou t  15% of ASMC 
occurred  in the  p laque  and  less t han  5% in the  inner  media  
of the  older age group. 

Discus s ion .  The ASMC has typ ica l  cr i ter ia  in h u m a n  
samplesg:  a s lender  cell shape (1/3 of the  typ ica l  SMC), 
long cell-elongations,  which  can be d is t inc t ly  differen- 
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Fig. 2. Age group over 40a; explarlatinn like Figure 1. 

t i a t ed  in semi th in  sections,  and  an increased chromophi l ia  
(CAB-, to lu id ine  blue-, and t r i chrome staining).  I t  shows 
a par t i cu la r ly  in tens ive  react ion in PAS-s ta in ing  of nor-  
mal  sect ions and  a PAS-pos i t ive  m e m b r a n e  12 in semi th in  
sections.  The intracel lular  PAS-pos i t ive  granula  can be 
e luted by  diastase.  In  e lectron microscopy 9, a decreased 
n u m b e r  of myof i l amen t s  and specific cell organelles,  
a b u n d a n t  per inuclear  glycogen and  microp inocy to t ic  
vesicles along the  cell m e m b r a n e  can be found.  R E S  was 
increased, f loccular granular  mater ia l  could be found  in 
the  cells and  outs ide  near  the  cell membrane .  An in- 
creased sp l i t t ing  ac t iv i ty  was d e m o n s t r a t e d  in t he  
subendothe l ia l  layer  and  in the  media  ne ighbour ing  the  
in ternal  elastic m e m b r a n e  of expe r imen ta l  an imals  10, ,3-16 
BENDITT 17 p resumed  analogous condi t ions  to  exis t  in t he  
'physiologic in t imal  th ickening '  of h u m a n  beings 18. In  
1974 WEBSTER et  al. 11 descr ibed an und i f fe ren t i a ted  cell 
type ,  which  occurred in ear ly  s tages of expe r imen ta l  
ar terial  lesions, and  showed the  morphological  cr i ter ia  of 
ASMC. He observed  these cells f r equen t ly  in t he  marg in  
of the  A P  and  in the  media  near  to  the  AP.  

Our resul ts  showed a similar  behaviour  in h u m a n  
beings. A small  q u a n t i t y  of ' ac t iva ted  cells'  occurred,  
however,  Jn the  inner  media  of the  younges t  examined  
individuals  too. Con t ra ry  to this,  ASMC could be dem-  
ons t r a t ed  only  af ter  expe r imen ta l  damage  in young  ani-  
mals. In  h u m a n  beings we found a d i s t r ibu t ion  s imilar  to 
t h a t  in an imal  expe r imen t s  u, bu t  a d is t inc t  ac t iva t ion  of 
ASMC wi th in  the  A P  of the  younger  age group (Figure 1). 

As to the  exp lana t ion  of this  behaviour ,  i t  is r a t he r  
probable  t h a t  the  prol i fera t ion is s t imula ted  by  a mild 
hypoxic  metabol ic  damage  5. A d i s tu rbed  passage of 
p lasmat ic  cons t i tuents ,  which  is caused by  the  increasing 
th ickening  of the  in t ima,  is responsible  for the  change  of 
the  aerobic to  the  anaerobic  metabol i sm,  which  is the  
mechan i sm of survival  a. Morphological ly an increased 
occurrence cart be d e m o n s t r a t e d  of ASMC which  show 
fewer specific character is t ics  bu t  an increase of unspecif ic  
ones 11. A dis t inc t  degree of damage  is necessary  for an 
excessive prol iferat ion,  which  can be opt imal ly  demon-  
s t ra ted  in the marginal  regions of A P  of the  younger  age 
group. The degree of damage  overwhe lms  the  p o t e n c y  of 
spl i t t ing when  the  in t imal  th ickening  is fu r ther  enhanced  
in the  developing AP. This results  in a s tands t i l l  of the  
process. The decrease of ASMC in the  older age group 
corresponds  to  the  decrease of the  cellular ac t iv i ty  of the  
whole organism as. 

The f requency  of the  occurrence of ASMC provides  a 
good p a r a m e t e r  for the  t e n d e n c y  of prol i fera t ion of an AP.  
This seems to be of essent ial  clinical impor tance .  A s ta te -  
m e n t  abou t  the  prognosis  can be made  by  the  examina-  
t ion of ar ter ia l  specimens (endar ter iectomia,  bypasses  etc.). 
Vessels wi th  an increased f requency  of ASMC in A P  show 
a dis t inct ly  h igher  t e n d e n c y  of prol i fera t ion and  occlusion 
and have  a r a t h e r  poor prognosis.  The cellular prol ifera-  
t ion, however ,  is only  one factor  in the  r a the r  complex  
process of atherosclerosis.  

Fig. 3. Activated smooth nmscle cells (ASMC) in the inner third of 
the media of a splenic artery. M media; L lumen; E M elastic 
membrane. Semithin section, toluidii~e-blne-staining, 10• 30- 
years-old fernale. 
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Summary. A dis t inc t  d i s t r ibu t ion  of ac t iva ted  SMC 
could be d e m o n s t r a t e d  in a therosclerot ic  p laques  and the  
ne ighbour ing  media  of h u m a n  beings. An increased 
prol i fera t ion was found  in the  younger  age group and 
general ly  in the  marginal  regions of the  plaques.  The 
occurrence of ac t iva ted  SMC is t h o u g h t  to be a sequel of 
metabol ic  hypoxic  damages .  A high f requency  of ac t iva ted  
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SMC is a bad  prognos t ic  sign in surgical specimens  in- 
d ica t ing  a t e n d e n c y  for prol i fera t ion and occlusion. 
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Further Evidence  of a Pos i t ive  Correlat ion Between  E x p o s u r e  to Nitrate  Fert i l izers  
(NaNOa and KNO8) and Gastric  Cancer Death Rates: Nitr i tes  and N i t r o s a m i n e s  

Chile and  J a p a n  have  the  h ighes t  age-ad jus ted  mor-  
t a l i ty  ra tes  per  100,000 popula t ion  for s tomach  cancer  in 
the  wor ldk  A survey  of 15,300 necropsies pe r fo rmed  at  
Sant iago ~ has  conf i rmed the  h igh  dea th  rates.  The relat ive 
f requency  of s t omach  carc inoma amongs t  males w i th  
cancer  r anked  first  wi th  20.60% and  amongs t  females  
ranked  second wi th  10.05% (ZALDfVAR, unpubl i shed  
observat ions) .  The morb id  a n a t o m y  of gastr ic  cancer  in 
Chileans has been  previously  describeda-% The regional 
var ia t ion  of oesophageal  and  gastr ic  cancer  in Chile was 
reported7,  s. The p r e d o m i n a n t l y  agr icul tura l  provinces,  
which have  the  h ighes t  consumpt ion  of n i t ra te  fertilizers, 
showed the  h ighes t  d e a t h  ra tes  for s t omach  cancer.  To 
explain  th is  fact, a hypo thes i s  of a n i t rosamine  synthes is  
in vivo in t he  s t omach  was  advanced  s. Recent ly ,  an 
associat ion be tween  exposure  to sodium n i t ra te  and 
gastr ic  cancer  mor t a l i t y  for 1960 was repor ted  9, 1% 

To s t u d y  fu r ther  th is  env i ronmen ta l  problem,  more  
s table  d e a t h  ra tes  for s tomach  cancer  in the  25 Chilean 
provinces  were used (mean age-adjus ted  dea th  ra tes  per  
100,000 pop. for 1960, 1962 and  1964), re la t ing th is  var iable  
wi th  sodium n i t ra te  exposure  as well as wi th  exposure  to 
n i t ra tes  (NaNO 3 and KNO3). 

Material and methods. The  figures on the  general  popu-  
la t ion and farm workers  by  province  were t aken  f rom the  
13th Nat iona l  Popu la t ion  Census. Numer ica l  da ta  on 
metr ic  tons  of n i t ra tes  used by  province  for 1960-61 were 
provided by  the  Chemical  & Mining Society of Chile. 
Gastr ic  cancer  dea th  ra tes  per  100,000 pop.,  s t andard ized  
for age for 1960, 1962 and  1964 by  province,  were t aken  
f rom a previous  communica t ion  s. The exposure  to  n i t ra te  
ferti l izer in each province  was expressed as met r ic  tOllS of 
NaNO 3 or n i t r a tes  per  person  (general populat ion)  or per  
f a rm worker  (agricultural  pop.).  The index  of general  
popula t ion  exposure  was ob ta ined  by  dividing the  metr ic  
tons  of fert i l izer for each province  by  the  numb er  of 
persons  in the  province.  The index  of fa rm worker  ex- 
posure was ob ta ined  in a similar way;  the  met r ic  tons  of 
fert i l izer used in each province  were divided by  the  num-  
ber  of f a rm workers  in the  province.  

Results and discussion. The regression of d e a t h  ra tes  on 
the  general  popula t ion  exposure  to  sod ium n i t ra te  showed 
a h ighly  s ignif icant  associat ion (p < 0.00005). The equa- 
t ion of the  regression line is y = 37.01 + 910.2 x, where y 
is mean  age-ad jus ted  d e a t h  ra te  for s tomach  cancer  and  x 
is met r ic  tons  of sodium n i t r a t e  per  person. The correla- 
t ion  coefficient  was 0.745. The regression of dea th  ra te  on 
the  fa rm worker  exposure  to  sodium n i t ra te  exhib i ted  a 
s ignif icant  associat ion (p < 0.0001). The regression equa-  
t ion  is y = 35.87 + 154.0 x, where  y is mean dea th  ra te  
and x is met r ic  tons  of sod ium n i t ra te  per fa rm worker.  

The r -value was 0.714. "When the  dea th  ra te  was regressed 
on the  general  popula t ion  exposure  to ni t ra tes ,  a signifi- 
can t  associat ion was found (p < 0.0001). The equa t ion  is 
y --  36.77 + 454.0 x, where  y is mean  dea th  ra te  and x is 
met r ic  tons  of n i t ra tes  per  person. The correla t ion coeffi- 
cient  was 0.718. The regression of mor t a l i t y  ra tes  on the  
fa rm worker  exposure  to n i t ra tes  showed again a signifi- 
can t  associat ion (p < 0.0003). The equat ion  is y = 35.53 
+ 74.88 x, where y is mean  dea th  ra te  and x is met r ic  
tons  of n i t r a tes  per  fa rm worker.  The r-value was 0 .668 .  
The behav iour  of t he  4 i ndependen t  variables  in t he  
regressions was qui te  similar,  since the  r-values were close 
to  each other.  

As previous ly  pos tu la ted  TM, the  mos t  p robable  ex- 
p l ana t ion  for th is  re la t ionship  is the  n i t rosamine  forma-  
t ion in vivo. According to th is  hypothes is ,  n i t ra tes  undergo  
reduc t ion  in p lan ts  and  are t r ans fo rmed  into n i t r i tes  b y  
n i t ro reduc tases  p resen t  in m a n y  parasi t ic  and sap rophy t i c  
bacter ia .  Chilean fa rm workers  would be exposed to di- 
e t a ry  n i t r a t e s  and ni tr i tes ,  pr imar i ly  f rom wate r  Supplies. 
The general  popula t ion  of Chile is exposed to n i t ra tes  and  
ni t r i tes  f rom food addi t ives  (meat  products)  and  vegeta-  
bles. SANDER 11 es t ima ted  a mean  dai ly  in take of n i t r i te  
in m a n  of 22 tzmoles, equiva len t  to 1.5 mg of NaNO~. 
Secondary  amines  ( R ' - N H - R " ) ,  such as piper idine formed 
by  hea t ing  f rom cadaver ine  p resen t  in par t ia l ly  decayed  
mea t  and  fish, and pyrrol id ine  formed by  hea t ing  f rom 
put resc ine  p resen t  in such foodstuffs,  m a y  be formed 
dur ing  pyrolys is  of p ro te in  and therefore  dur ing cooking 
of p ro te in  food, Thus,  inges ted  n i t r i te  and cer ta in  se- 
conda ry  amines  (piperidine, pyrrolidine) m a y  lead to t he  
in vivo fo rma t ion  of carcinogenic ni t rosamines .  Many  
amines,  including pyrrol idine,  have  been de tec ted  in 
winet2, ta, a d ie ta ry  i tem consumed  in cons iderable  
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