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t h e  v o l u m e  pe r  cm was ca lcu la ted  for each  tube .  A t yp i ca l  
r e su l t  is shown  in  F igure  1 f rom wh ich  t he  sec re to ry  r a t e  
m a y  be  ca lcu la ted  s ince:  

V o + S =  V t + C + R  
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Fig. 1. The left-hand side of the graph shows the rate of bile flow 
up two vertical tubes of different bore. The right-hand side shows 
the volume of the bil iary tree a t  different pressures. Single animal. 
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Fig. $. The mean secretion rates calculated from the equation 
S = ( V  t -  Vo) + C at  30 sec intervals following the obstruction of the 
main outflow. The horizontal line represents the mean control flow 

rate  measured before the experiments. 

where  V 0 =  t he  u n d i s t e n d e d  v o l u m e  of t he  b i l i a ry  tree,  
S = t h e  v o l u m e  of bi le  sec re ted  in  t min ,  V , = t h e  dis- 
t e n d e d  v o l u m e  of t he  b i l i a r y  t ree  a t  t i m e  t, C = t h e  
v o l u m e  of bile in  t h e  c a n n u l a  a t  t i m e  t, a n d  R = t h e  vol- 
u m e  of bi le  r e a b s o r b e d  in  t ra in.  S ince  b a c k  pressures  of 
0 -12  cm of bi le  do  n o t  a p p e a r  to  r educe  t h e  r a t e  of bile 
flow f rom t h e  c a n n u l a  in  r a t s  ( a p a r t  f rom a br ie f  t em-  
p o r a r y  pause  due  to d i l a t a t i o n  of t h e  b i l i a ry  t ree) ,  i t  is 
t h o u g h t  t h a t  R = 0 o v e r  th i s  range ,  a n d  in these  c i rcum-  
s t ances  

S = sec re to ry  r a t e  = ( V ~ -  Vo) + C.  

T h e  m e a n  v a l u e s  o b t a i n e d  for S w i t h  t he  n a r r o w  bore  
t u b e  h a v e  been  ca l cu la t ed  a t  ha l f  m i n u t e  i n t e rva l s  and  
are  s h o w n  in  F i g u r e  2. Desp i t e  t h e  dec l ine  in  t h e  r a t e  of 
a s c e n t  of bi le  u p  t h e  t u b e  w i t h  t h e  passage  of t ime ,  the  
sec re to ry  r a t e  m e a s u r e d  in t h i s  way  r e m a i n e d  c o n s t a n t ,  
a n d  was a p p r o x i m a t e l y  t h e  s ame  as t h e  b i l i a ry  ou t f low 
m e a s u r e d  before  t h e  e x p e r i m e n t a l  p rocedure .  The  va lues  
for S found  w i t h  wide bore  t u b e s  were also c o n s t a n t  over  
t he  s ame  r a n g e  of back-p ressu re .  T h e  m e a n  v a l u e  for the  
r a t i o  of  t h e  e x t r a  v o l u m e  of  bi le  in  t h e  d i s t e n d e d  t ree ,  t he  
v o l u m e  of bi le  in t h e  c a n n u l a  ( =  V, -- Vo/C ) w h e n  t = 15 m i n  
was 1.36 (SE 4- 0.09) w i t h  t he  n a r r o w  bore  tubes ,  a n d  0.27 
(SE 4-0.03)  w i t h  t he  wide bore  tubes .  F ina l ly ,  F igu re  1 
shows t h a t  t he  d i s t ens ion  pe r  u n i t  r ise of p ressure  was  in- 
c reased  as t h e  i n t r a b i l i a r y  pressure  was  raised.  

Therefore ,  these  e x p e r i m e n t s  do n o t  s u p p o r t  t h e  hy -  
po thes i s  that t h e  b i t i a ry  s ec r e to ry  e f fo r t  m a d e  a g a i n s t  in-  
c reas ing  b a c k - p r e s s u r e  is d e p e n d e n t  u p o n  s u b s t r a t e  ac- 
c u m u l a t i o n  in  t h e  case of ra ts ,  whi le  t he  s t a t e m e n t  t h a t  
' t h e  p r e s s u r e - v o l u m e  cha rac t e r i s t i c s  of t he  b i l i a ry  t ree  
p l a y  a n  in s ign i f i can t  pa r t ' *  would  a p p e a r  to  a p p l y  here  
o n l y  to  t h e  e x p e r i m e n t s  w i t h  t h e  r e l a t i v e l y  wide bore  
t u b e .  

Rdsumd. L a  v a r i a t i o n  d a n s  la  v i tesse  de la m o n t 6 e  de 
bi le  d a n s  les va i s s eaux  bi l ia i res  v e r t i c a u x  de  ca l ib res  dif-  
f6ren ts  semble ,  d a n s  le ra t ,  ~tre expl iqu6e  d ' u n e  man i~ re  
sa t i s fa i s san te  p a r  une  d i s t ens ion  de l ' a r b r e  bi l iaire .  
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Variations of Plasma Cholesterol among  South 
Indian Men in Relation to Economical  Status 

and Diet 

Resu l t s  p r ev ious ly  pub l i shed  in th i s  j o u r n a l  1 h a v e  
s h o w n  t h a t  p l a s m a  choles te ro l  values ,  d e t e r m i n e d  in 49 
T a m i l  y o u n g  men ,  follow a b i m o d a l  d i s t r i bu t i on .  Th i s  
f i nd ing  was  asc r ibed  to  t he  h e t e r o g e n e i t y  of t h e  economic  
s t a t u s  of sub jec t s .  T h e  p r e s e n t  p a p e r  is a p r e l i m i n a r y  
r e p o r t  of a la rger  s u r v e y  done  in t h i s  p rospec t .  

V e n o u s  b lood was t a k e n  before  b r e a k f a s t  f rom 193 un-  
ski l led ma le  workers  or  s t u d e n t s  l iv ing  in Madras .  All t h e  
s u b j e c t s  be longed  to  t h e  T a m i l  e t h n i c  g r o u p ;  t h e y  were 
young ,  18 to  35 e x c e p t  5 i nd i v i dua l s  of a b o u t  40, a n d  
r e a s o n a b l y  h e a l t h y  as assessed b y  r o u t i n e  med ica l  e x a m -  
ina t ion .  T h e  workers  c o n s t i t u t e d  a r a t h e r  he t e rogeneous  

g roup  w h i c h  can  be  d iv ided  in to  four  profess ional  sub-  
groups .  I n  t h e  o rde r  of dec reas ing  economic  s t a tu s ,  t h e y  
a re  t h e  fol lowing:  l a b o r a t o r y  t echn ic ians ,  h o s p i t a l  ser-  
v a n t s ,  coolies a n d  worker s  in  s e d e n t a r y  professions,  such  
as s t r ee t  sellers, weave r s  a n d  u n e m p l o y e d .  T o t a l  choles-  
t e ro l  expressed  in m g  pe r  100 m l  of p l a s m a  was de te r -  
m i n e d  b y  CRAWFORD'S mod i f i c a t i on  of t h e  m e t h o d  of 
Zak  2. ' S t u d e n t ' s '  t t e s t  a n d  t h e  F r a t i o  are  c o m p u t e d  for  
assessing t h e  s igni f icance  of resul ts .  

As i n d i c a t e d  in  Tab le  I, t h e  s t u d e n t s  h a v e  a m u c h  
h ighe r  cho les te ro l  level  t h a n  t h e  worker s  ( P  <0 .001 ) .  

I j .  G. HENROTTE~ G. RANGANATHAN, and G. KRISHNAMURTItI~ 
Exper. 16, 350 (1060). 

z W. CRAWFORD, Clin. chim. Acta 3, 357 (1958). 
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Wi th in  the  workers '  group itself, the  lower the  social 
rank, the  smal ler  the  cholesterol  concen t ra t ion  (P  
< 0.001). However ,  the  h igher  va lue  for l abora to ry  tech-  
nicians m i g h t  be  pa r t l y  due to  the i r  grea ter  age. The i r  
mean  age is equa l  to  30 years,  while in the  o the r  groups 
the  averages  v a r y  f rom 22 for t he  s tuden t s  to  28 for the  
seden ta ry  workers.  

A l though  the  s tuden ts '  food is a b u n d a n t  and  wel l  
balanced,  the i r  d ie t  varies  fol lowing the i r  f ami ly  t rad i -  
t ions. W e  h a v e  classified t h e m  rough ly  into  vege ta r ians  
and non-vegetar ians .  I t  is also i m p o r t a n t  to no te  t h a t  
some of t h e m  regular ly  t ake  ghee, a k ind  of me l t ed  clari-  
fied but te r ,  wi th  the i r  meals  while o thers  neve r  use it, the  

Table I. M = mean, a = standard deviation, and N ~ number of sub- 
jects 

Groups Cholesterol, mg/100 cm a 

N M 

Workers : 

Technicians 12 196.92 47.94 
Servants 20 164.38 83.40 
Coolies 40 153.31 27.73 
Sedentaries 30 152.62 35.06 
Total 102 160,41 36.18 

Students: 9~ 204.83 39.65 

Table II .  Means and s tandard deviations of plasma cholesterol 
values among students, classified after the type of their diet; 

N = number of subjects 

No ghee Ghee 

Vegetarians N = I1 179,8 :h 28,8 N = 16 225.3 :5: 31,9 
Non-vegetarians N ~ 49 208.2 -4= 42.9 N = 14 190.0 -4- 30.4 

food being cooked in oil, mos t ly  g ingely  oil (from Sesa- 
mum indicum) and g r o u n d n u t  oil (from Arachis hypogea). 
The  presence  of ghee in t he  die t  seems to affect  con- 
s iderably the  choles terol  level  among  vege ta r i an  people  
b u t  no t  among  the  o thers  (Table I I ) .  Vegetar ians  who  do 
no t  ea t  ghee h a v e  a m u c h  lower cholesterol  level  t h a n  
vege ta r ians  who  do ( P  < 0.001) and  a s l ight ly  lower  va lue  
t h a n  non-vege ta r ians  ( P  < 0.05). These  d a t a  do no t  per-  
mi t  us to conclude t h a t  ghee,  when  t a k e n  w i t h  a m a i n l y  
ca rbohydra t e  diet ,  is d i rec t ly  i nvo lved  in these var ia t ions .  
I n  some families, an  acc iden ta l  associa t ion be tween  cer-  
t a in  food habi ts  and  some genet ic  fa~tors which  regu la te  
cholesterol  me tabo l i sm should no t  be exc luded  a l though,  
in the  present  survey,  each  subgroup  is composed  of indi-  
viduals  t aken  a t  r a n d o m  and  or ig ina t ing  f rom numerous  
different  endogamic  groups of the  former  H indu  sys tem 
of caste. 

Cont ra ry  to our  expec ta t ion  in a previous  s tudy  ~, 
a famil ia l  d iabet ic  background  does no t  seem to  be as- 
sociated wi th  hypercho les te ro laemia :  23 h e a l t h y  s tuden ts  
who reveal  one or several  d iabet ics  in the i r  families have  
an average  of 207.94-25,2  m g  of p lasma cholesterol ,  
while 66 s tuden ts  w i th  no famil ia l  d iabet ics  h a v e  a lmos t  
an  ident ical  va lue  equal  to 202.7 4- 43.6 m g  of cholesterol  
per  100 ml  of p lasma.  However ,  the  var iances  of the  two 
groups are vas t l y  di f ferent  ( P  < 0.01). F u r t h e r  analysis  
will be publ ished later.  

Rdsumd. Le cholestOrol p l a sma t ique  a 6t6 dos6 chez 
193 jeunes  Ind iens  de  Madras.  Plus leur  n iveau  6cono- 
mique  est  bus, p lus  leur  cholestOrolOmie est  faible. Chez 
les suje ts  vOgOtariens de  n iveau  6conomique ~levO, la  
presence de ghee, une  sor te  de  beurre  clarifiO, dans  l a  
nour r i tu re  es t  associ6e A une cholest6rolOmie 61evSe. Les 
var ia t ions  q u a n t i t a t i v e s  e t  qua l i t a t ives  de la  nour r i tu re  
semblen t  modif ie r  p ro fond6ment  la cholest6rolOmie des 
Indiens.  

~. G. HENROTTE and N. VER~HESE 

Laboratoire de Pathologie et Thdrapeutique g~ndrales, 
Universitd de LiJge (Belgium), and Department o/ 
Biochemistry, Madras Medical College, Madras (India), 
June 8, 1964. 

Primary Visual Potentials  in Man During 
Repetitive Photic St imulation 

The  reduc t ion  of ampl i tude  and the  d isappearance  of 
V E P  (visual evoked  potent ia ls)  dur ing p ro longed  repet i -  
t ive  pho t ic  s t imula t ion ,  observed  in an imal  exper iments  i 
and  referred to as ' hab i tua t ion ' ,  was held p robab ly  to be 
caused by  cent ra l  inh ib i to ry  mechan i smsL  V E P  h a v e  
been recorded f rom the  scalp in man,  by  means  of in tegra-  
t ive  me thods  or  superposi t ion of  sweeps, and the  phenom-  
enon of  visual  ' h ab i tua t i on '  was held to be present  also in 
the  h u m a n  2. However ,  successive observa t ions  3 suggested 
that ,  in animals  a t  least, v isual  ' h ab i tua t i on '  was caused 
by  a v e r y  marked  pupi l la ry  constr ic t ion.  I n  fact,  if pupil-  
lary  const r ic t ion is p reven ted  by  a t rop ine  and darkened  
con tac t  lenses wi th  ar t i f ic ial  f issurated pupils, ne i ther  
reduct ion  nor  d isappearance  of V E P  are observed  ¢. 

The  aim of this inves t iga t ion  is to s t udy  the  modif ica-  
t ions and the  var iab i l i ty  of p r imary  V E P  in man  dur ing 

repe t i t ive  pho t ic  s t imula t ion ,  and its re la t ionship  to t he  
pupi l la ry  d iameter .  The  recordings h a v e  been  pe r fo rmed  
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