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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.  
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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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in patients who underwent operation for Parkinson's 
disease. At the end of the operation a hollow screw was 
applied to the occipital bone ~; in case of early recurrence 
an electrode can be reintroduced to hit  and coagulate 
again the target  area (nucleus ventralis lateralis thalami). 
The recordings discussed in this paper were carried out  on 
patients who underwent further coagulations with this 
technique. The tip of the electrode (which was inserted 
through the occipital bone, 15 to 17 mm laterally from the  
midline and 10 to 20 mm above the protuberance) before 
reaching the deep target  area, was placed in the optic 
radiations and/or in the visual cortex, so as to record 
primary VEP.  The recordings were performed in a dark, 
quiet  room. The pupils were dilated with atropine. The 
pat ient  was instructed to keep his head steady, his eyelids 
closed and his gaze towards the stimulus, The photic 
stimulation consisted of flashes of yellow light by a 
Xenon-filled tube (Lumitron photostimulator) placed at 
30 cm from the face of the patient.  Intensi ty  and fre- 
quency of flashes (70 to 90 per rain) were kept  constant 
throughout the period of the experiment, which lasted 
60 min. The V E P  were recorded with a V~ryss monopolar 
recording-stimulating electrode s on a cathode-ray oscil- 
loscope (Polyscope-Horstfehr) and continuously checked 
on the oscilloscope screen: every 3 to 5 min, 5 to 15 series 

of 10 responses each were photographed by superposition 
technique. 

The primary V E P  were clearly visible during the ex- 
periments. Neither marked reduction nor disappearance 
of the response was observed. The latency of VEP under- 
went no meaningful changes (Figure 1). Wi th  our tech- 
nique we could observe, on some patients only, a very 
slight reduction (less than 10%) in amplitude of some 
series of evoked responses; this seems to be independent 
from the at tent ion or distraction of the pat ient  (Figure 1). 

The recording of long series of successive identical visual 
responses in man is difficult; this fact  must  be remem- 
bered before discussing our results. The response in man 
varies continuously in ampli tude;  this may  be caused by 
very slight movements  of the head and eyes (Figure 2). 

In conclusion we have been able to demonstrate that  
in atropinized men, during repeti t ive photic stimulation, 
disappearance of primary V E P  never occurs. 

Our results do not confirm other reported observations 
in man n . Two points may  perhaps explain this dis- 
crepancy: 

(1) Experiments  in man were performed in non- 
atropinized patients 2, while in our cases photic stimula- 
tion was started only after a maximal  mydriasis had been 
provoked in both eyes with atropine. 

(2) At  the scalp, a very complex response of great 
latency and of extensive topographic distribution was re- 
corded ~. These 'facts make it  unlikely tha t  the recorded re- 
sponse be in every case made up of the pr imary response ' t  

Fig. 1. Evoked responses recorded from the primary visual area, 
during photic repetitive stimulation, lasted 60 min. The responses 
were photographed by superposition technique. They were recorded 
at the very beginning of the experiment (upper left) and later after 
5, 10, 15, 20, 30, 40, 50, 55, 60 rain of repetitive photic stimulation. 
Two series of 10 responses each are reported. During the whole 
experiment the primary visual evoked response was clearly identi- 
fiable and never disappeared. Only a very slight reduction in voltage 
of the primary visual evoked response was noted. There were no 
modifications in the latency (stimulus artifact is marked with a 

point). The recordings must be read from right to left. 

Fig. 2. 8 successive primary visual evoked responseS obtained with 
rhythmical stimulation at 1 per sec recorded in the same patient as 
Figure 1 before 'habituation' experiment. The evoked responses have 
been photographed, superposing two at a time. Note the great 
variability in amplitude and morphology in the various evoked 

responses. 
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During 'habi tuat ion '  in man' ' the main visual evoked 
response changes' are 'reduction of amplitude or dis- 
appearance of all its components '  bu t  particularly of the 
' last '  waves caused by  unspecific polysynaptic pathways L 
On the contrary, our results are exclusively concerned 
with the 'pr imary evoked response' directly recorded 
from the optic pathways. I t  is likely that,  in  man, non- 
specific responses caused by  unspecific afferent systems 
may undergo 'habi tuat ion '  phenomena which, according 
to our results, are not  observed in the specific primary 
responses. 

Zusammen/assu,cg. Unter  Atropinmydriase verschwin- 
den beim Menschen die primliren visuellen Antwort-  
potentiale auch bet wiederholter photischer Stimulat ion 
nicht, d.h. es t r i t t  in bezug auf diese Potentiale keine 
Habi tuat ion auf. 

C. A. PAGNI, G. ETTORRE, 
F. ~AROSSERO, L. INFUSO, 
and V. CASSINARI 

Clinica Neurochirurgica dell' Universit~ di Milano 
(Italy), Apri l  20, 1964. 

R N A - I n d u c e d  B i o s y n t h e s i s  of  A d u l t  
H a e m o g l o b i n  i n  C o o l e y ' s  D i s e a s e  

An abnormal disposition of amino acids has been 
demonstrated for various pathological haemoglobins ~'2. 
I t  is well known, for example, tha t  sickle cell haemo- 
globin differs f r o m n o r m a l  haemoglobin bY the replace- 
ment  of one amino acid (valine for glutamic acid) in a 
specific peptide of the /~-polypeptide chain 8,4. This 
demonstrates tha t  abnormal  information for protein syn- 
thesis exists in hereditary haemoglobinopathies, due, very 
probably, to a defect in the DNA and therefore of the 
messenger-RNA. 

In  recent research in  the field of molecular biology, it  
has been observed that  the information required for the 
synthesis of haemoglobin can be transferred from one 
cell to another by means of RNA. In  fact, the synthesis 
in E. coli of a protein resembling normal rabbit  haemo- 
globin has been observed when ribosomal-RNA of rabbi t  
reticulocytes and E. coli have been reacted 5. On the 
other hand, RNA extracted from the erythropoietic cells 
of subjects suffering from sickle cell anaemia has been 
shown to be capable of causing in vitro the synthesis of 
pathological haemoglobin in the megaloblasts and the 
normal reticulocytes e. 

The possession of this valuable information induced us 
to s tudy the possibility of producing in vivo the synthesis 
of adult  haemoglobin in the erythropeietic cells of sub- 
jects affected with Cooley's disease, by means of RNA 
extracted from normal haemopoietic cells. Obviously, by  
extracting RNA from human bone marrow it is impossible 
to obtain only RIgA of the erythropoietic cell line. In  the 
experiment here described, therefore, the RNA used was 
tha t  produced in all haemopoietic cells; only a certain 
par t  of it  therefore possessed the information necessary 
for the normal haemoglobin formation. 

Methods. The haemopoietic tissue was obtained, by a 
sternal puncture, from twenty  normal adult  voIunteers. 
After isolation of the cells, the RNA was extracted by the 
method described by  G~ORGI~V and MA~TIEVAL I n  the 
experiment the nuclear RNA II,  corresponding in base 
ratio and turnover  rate to the type of messenger-RNA, 
was used. 2 mg of this RIGA, dissolved in phosphate- 
buffered saline, were injected into the medullary cavity 
of the s ternum of two children affected with Cooley's 
disease. Before the injection and 48 h aftelavards the 
physico-chemical characteristics of the haemoglobin pres- 
ent in the erythropoietic cells of the s ternum were deter- 
mined. The second medullary biopsy was effected in the 
same region where the RIgA was injected. The haemo- 

globin was analysed by  means of starch-block electro- 
phoresis s, 9 and by the method of alkali denaturat ion t0 

Results. In  the haemoglobin of the two patients,  the  
percentage of H b F  (foetal haemoglobin) was predomi- 
nant .  Because of this the separation of HbA (rapid adult  
haemoglobin) from H b F  was impossible using starch- 
block electrophoresis: in fact only one component occupy- 
ing the position of H b F  was present (Figure 1). The 
fraction of slow adult  haemoglobin (HbA r) was absent. 
Only. by  measuring the sensitivity to alkalis was i t  pos- 
sible to determine, by  the difference, the percentage of 
HbA present in the specimens under  observation. The 
percentages observed were as follows: Patient 7 -  H b F  
86.51, HbA 13.49;-Patient 2 - H b F  95.30, HbA 4.70. 
Both cases were, therefore, typical  for Cooley's disease. 
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Fig. 1. Electrophoretic diagrams of the Hb extracted from the 
erythropoietic cells of two patients affected with Cooley's disease. 
For purposes of comparison, an electrophoretic diagram of Hb of a 

normal adult is also reproduced. 

I V. M. INGRAM, Brit. Med. Bull. 15, 27 (1959). 
H. LEHMANN and J. A. M, AGAR, iu The Metabollc Basis oJ In- 
herited Disease (McGraw-Hill Book Co., New York 1960), p. 1086. 
V. M. I~GRAM, Nature t78, 792 (1956). 

4 V. M. INGRA~, Biochim. biophys. Acts ~8, 539 (1958). 
s G. EHRZn~STmN and F. LIPMANN, Proc. Nat. Acad. ScL USA 47, 

941 (1961). 
6 A° S. WEISBERGER, Proc; Nat. Acad. Sci. USA 48, 68 (1962). 
v G. P. G~o~Gmv and V. L. MAwr*EvA, Biochim. biophys, Acta 61, 

153 (1962). 
s H. G. KUNKEL, Mefhods of Biochemical Analyses (Intersciencc, 

New York 1954), vol. 1, p. 141. 
# H. G. KUNKEL and G. WALLENIUS, Science 12$, 288 (1955). 

I0 K. SI~GE~, A: I. CHERNm~V, and L. SIN~ER, Blood 6, 413 (1951). 


