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t he  pa t t e rn  of the  soluble prote ins  f rom ra t  l iver  mi to-  
ehondr ia  is, however ,  d i f ferent  f rom t h a t  of ra t  muscle 
sarcosomes as recent ly  repor ted  by  DIANZANI MOa s. The  
l ipoprotein  pa t t e rn  consists of a t  least  3 components .  The  
first  of t h e m  (A) occupies on the  s t r ip  the  same posi t ion as 
peak  No. 1 of t he  t o t a l  pro te in  pa t te rn .  The  second one (B) 
occupies t he  same posi t ion as peak  No. 2; the  posi t ion of 
the  th i rd  one (C) corresponds to  t h a t  of peaks No. 3 and 
4. Re la t ive  percentages  of l ipoprotein componen t s  were 
respec t ive ly :  37.1 ~: 7.9 for A, 32.2 -4- 4-7 for B, and 
30.7 4- 5.3 for C. 

/ 

? 

7 

G~ycoprofeins 

] / ' .  , , , \  P,otei   

Total, lipo-, and glycoprotein diagrams of rat liver mitochondria 
extracts. The values on the abscissa represent the translation in mm; 
those on the ordinata represent the photometric absorption measure- 

ments. A factor 4 was applied in the case of glycoproteins. 

The  g tycoprote in  pa t t e rn  consists of 3 peaks.  Their  
posi t ion on the  s t r ip  corresponds to  t h a t  of l ipoproteins  
peaks.  Re la t ive  percentages  were:  27.4 4 - 5 . 7  for e, 
26.3 4- 4.4 for/3, and 46.2 4- 1.4 for ~. 

In  order  to inves t iga te  the  possible influence of sucrose 
on the  concent ra t ion  of g lycoprote ins  in the  mi tochondr ia l  
ex t rac t ,  some exper iments  were run  in which mi to-  
chondr ia  were isolated f rom homogena tes  prepared  wi th  
0-125 M KC1 ins tead of 0-25 M sucrose. No  difference was 
found wi th  respect  to t he  mi tochondr i a  isolated f rom 
sucrose medium.  

G. UGAZIO 

Istituto di Palologia generaIe, Universitdt di Cagliari 
(Italy), January 30, 1960. 

Riassunto 

Median te  e le t t roforesi  su ca r ta  si d imos t ra  la presenza  
nei  l isat i  di  mi tocondr i  di  l ega to  di r a t t o  di a lmeno  5 eom- 
ponen t i  proteici .  Le  colorazioni  specifiche d imos t rano  la 
presenza  di 3 frazioni l ipoprote iche e di a l t r e t t an t e  glico- 
proteiche.  I l isati  dei mi tocondr i  vennero  o t t enu t i  qer  
t r a t t a m e n t o  delle part icel le  con Tr i ton  X-100. 

Normal  Values of P lasma Potass ium,  
Sodium,  Cholesterol  and Proteins and of Blood 
G l u c o s e  in S o u t h  Ind ian  P e o p l e ,  in  Reference  to  

W e s t e r n  S t a n d a r d s  

No sys temat ic  s tudies have  been m a d e  so far  to  com- 
pare  t he  normal  Mood composi t ion of South  I n d i a n  people 
wi th  wes te rn  s tandards ,  used as a reference. The  ~resent 
work  is a p re l iminary  inves t iga t ion  in this field. 

Venous  blood was t aken  before breakfas t  f rom 49 male  
Ind ians  of Madras,  all  s tudents  or  physicians,  excep t  for 
9 who  were servants  of tow economic status.  P lasma,  
separa ted  f rom hepar in ized blood by  cent r i fugat ion:  was  
analyzed  for I (  and  Na  by  f lame pho tomet ry ,  for chole- 
sterol  by  CRAWFORD'S m o d i f i c a t i o n  of t he  me thod  of 
ZAK ~ and for pro te in  by  K J E L D A H L .  Blood glucose was 
de te rmined  by  the  FOLIN and W u  me thod  2. A few deter-  
mina t ions  were also made  wi th  I1 males  of the  whi te  race  
(European  or  American)  l iv ing in Madras.  

Resul t s  are summar ized  in t he  Table.  The  ind iv idua l  
values  are  spread symmet r i ca l l y  around the i r  mean,  and  
no signif icant  difference is observed be tween  Ind ian  s tu-  
dents  or  physicians,  I nd i an  servants ,  and whi te  people,  
except  for cholesterol.  As shown in the  Figure,  these la t te r  
values  are  d iv ided into  two  groups. The  9 Ind ians  of low 
economic  s ta tus  are  in t he  group of lower values,  while 
e leven people  wi th  a famil ia l  d iabet ic  background  are  all 
in the  h igher  group.  This  d is t r ibut ion  is s ta t i s t ica l ly  
significant.  

Our  resul ts  fall  in the  normal  range of wes tern  s tand-  
ards. Never theless ,  a group of 20 male  Belgians of the  
same m e a n  age as our  Ind i an  popula t ion  show K values  
s ignif icant ly  lower (15.1 ± 1.59 m g  % ; HENROTTE3). The  
s imi lar i ty  of K values  in Ind ians  and Vfesterns in Madras  
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D i s t r i u b t i o n  of choles terol  va lues  (in g/l) ill the  I n d i a n  popu la t ion .  
L o w  E. S. = I n d i a n  s e r v a n t s  of low economic  s t a t u s .  H i g h  E. S. = 
I n d i a n  s t u d e n t s  or  p h y s i c i a n s  of h igh  economic  s t a t u s .  H i g h  E. S. 
a n d  fami l ia l  d i abe te s  ~ sanle  as the  Ia t te r s  b u t  r e v e a l i n g  the  occur-  

r ence  of one  d i a b e t i c  o r  m o r e  in  t h e i r  f ami ly .  

1 W. CRAWFORD, Clinica chim. Acta 3, 357 (t958). 
O. FOLIN and H. Wu, J. biol. Chem. gl, 867 (1920). 

a j .  G. HENROTTE, unpublished results. 
4 W. RADSMA, Festschrift Nocht (Hamburg 1937), quoted in 

H. C. FRIEDMX~, Lancet 2, 262 (1954). 
s j .  LEscm, Races mdlanodermes et leucodcrmes, Th~se Sciences 

1951 (Masson, Paris 1952). 
6 j .  G. HENROTTE, G. KRISHNAMURTHI~ and G. RANGANATnAN, 

to be published in Nature. 
W. S. SPECTOR, Handbook o] Biological Data (W. A, Saunders 

Cy 1956). 
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K, m g %  
Na. mg % 
Glucose, nag % 
Cholesterol. mg % 

to ta l  
lower group 
higher group 

Proteins,  g % 
Age, years 

17.90 
335.6 

92.01 

206.8 
156.0 
236.0 

7.56 
23.4 

o" 

1.54 
14.9 
10.48 

46.8 
19.0 
29.5 

0.45 
5.85 

Indians 

E . V .  

21.23- 14.68 
364.7 -302.0 
115.0 - 76.0 

318,0 -129.0 
180.0 -129.0 
318.0 -190.0 

8.33- 6.66 
38 - 18 

45 
47 
41 

49 
18 
31 
44 
72 

17.80 
334.7 

91.0 

221.0 

7.36 
31.9 

1.36 
14.3 

6.12 

50.4 

0.40 
6.5 

Westerns 

E.V, 

19.60- 15.88 
350.0 -327.5 
100.0 - 83.0 

299.0 -134.0 

7.92- 6.74 
45 - 25 

m = mean; o" = standard deviation; E.V. = extreme values; ~ = number of subjects; % = lOOper cm a 
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i nd i ca t e s  t h a t  t h e  s l igh t  h y p e r p o t a s s e m i a  obse rved  in  
M a d r a s  b y  compar i so t t  w i t h  ou r  E u r o p e a n  series d e p e n d s  
u p o n  a c l ima t i c  fac tor ,  as  con f i rmed  b y  RADSMA 4 in I n d o -  
ch ina .  Howeve r ,  in  D a k a r ,  LESCHI 5 f inds  h i g h e r  K va lues  
in  Negroes  t h a n  in  wes t e rn  people  a n d  suggests  t he  r ac ia l  
or ig in  of  t h i s  dif ference.  T h e  h y p e r p o t a s s e m i a  f o u n d  in  
t r op i ca l  c o u n t r i e s  m i g h t  be  in r e l a t i on  to  a lower  a d r e n a l  
g l a n d  a c t i v i t y  (HENROTTE et al. 6). 

O n  t h e  o t h e r  h a n d ,  t h e  low choles te ro l  g roup  of I n d i a n s  
h a s  va lues  m u c h  infer ior  to  ou r  resu l t s  a n d  to  w e s t e r n  d a t a  
(195 to  230 r ag%,  SPECTOR7 ; 233 ztZ 40 m g % ,  HENROTT~3). 
Age a n d  food h a b i t  ( vege t a r i an  or  n o n - v e g e t a r i a n  diet)  a re  
s imi l a r  in  t h e  two  I n d i a n  g roups  a n d  c a n n o t  exp l a in  t h e i r  
d i f fe rence  of cho les te ro lemia .  O n l y  6 of  t h e  9 s e r v a n t s  
h a v e  a d ie t  poo re r  in  calories  a n d  fats .  Poss ib i l i ty  of  a 
rac ia l  f a c t o r  in  t h i s  m a t t e r  is u n d e r  f u r t h e r  i nves t iga t ion .  

Our  r e sea rch  also ind ica tes  a co r re l a t ion  b e t w e e n  h igh  
p l a s m a  choles te ro l  a n d  d i abe t i c  famil ia l  b a c k g r o u n d .  

"i, Ve acknowledge with thanks the technical facilities provided for 
our work by Professor K. P. ANANDAN and N. VERGUESE. 

J.  G. HENROTTE, G. ~RANGANATHAN, 
a n d  G. KRISHNAI~IURTHI 

Department o~ Physiology and Biochemistry, Madras  
Medical  College, Madras,  and Laboratoire de Pathologie et 
Thdrapeutique gdn~rales, University o/ Li@e (Belgique), Ie 
21 mars 1960. 

Rdsumd 

L a  compos i t i on  s a n g u i n e  d ' u n e  c i n q u a n t a i n e  d ' I n d i e n s  
du  Sud,  males ,  adu l t e s  e t  en  b o n n e  sant6 ,  es t  compar6e  
aux  s t a n d a r d s  occ iden taux .  Les  va l eu r s  de glucose san-  
guin,  p ro t6 ines  e t  s o d i u m  p l a s m a t i q u e s  des  I n d i e n s  s o n t  
s emblab l e s  g celles des Occ iden taux ,  leur  po ta s s6mie  es t  
plus 61ev6e e t  la  choles t6roMmie m o n t r e  u n  g roupe  de 
va leu r s  t r~s  basses.  L a  s ign i f ica t ion  de ces diff6rences  e s t  
b r i ~ v e m e n t  d i s c u t & .  

P r o p o s  s u r  u n e  n o u v e l l e  m o u t a r d e  a z o t 6 e  

I t  es t  b i en  c o n n u  que  les m o u t a r d e s  azot6es  (1) o n t  u n e  
a c t i o n  c y t o s t a t i q u e  n e t t e .  M a l h e u r e u s e m e n t ,  ta  tox ic i t6  
de ces c o m p o s &  en  r e n d  le m a n i e m e n t  tr~s d61icat. 

C1CH2-CH2~.N_ R 
C1CH~-CH~/ 

I 
On a che rch6  ~ s y n t h 6 t i s e r  des  m o u t a r d e s  azot~es  d o n t  

Fac t ion  c y t o s t a t i q u e  a ins i  que  la  tox ic i t6  so i en t  d i s s imu-  
16es sous  u n  , m a s q u e ~  qu i  puisse  t o m b e r  p lus  i a c i l e m e n t  
d a n s  les cel lules canc6reuses  que  d a n s  les cellules n o r m a l e s  

d e  l ' o rgan i sme .  Mais,  j u s q u ' $  p r6sen t ,  les r 6 s u l t a t s  n e  s o n t  
p a s  sa t i s fa i san t s .  

I1 e s t  b i en  c o n n u  que  la  mol6cule de m o u t a r d e  azot6e  
e s t  en  6qu i l ib re  avec  u n  ion  d e  c y c l o d i m & h y l b n e - a m m o -  
n i u m  (II) ,  e t  q u e  l ' a c t i v i t 6  de  la  m o u t a r d e  azo t6e  e s t  d u e  
a u x  r6ac t ions  du  ion I I  avec  les g r o u p e m e n t s  ac t i f s  des  
p ro td ines  (NH, ,  SH,  CO,H) .  

CICH~CH2~,N_R 

CICH~_CH / ~ - -  

H~C + 

C1CH~-CH 2 
I I  

(1) 

Done,  la  m o u t a r d e  azot6e  se ra  ac t ive  d a n s  la mesu re  q u e  
F6qui l ibre  (1) sera  d6plac6 vers  la  droi te .  Cet  6qui l ibre  
p e u t  & r e  r6 t rograd6  si o n  fa i t  d i m i n u e r  la  bas ic i t6  de  
l ' a t o m e  d ' a zo t e ,  en  f o r m a n t  u n  g r o u p e m e n t  c a r b o n a m i d e .  

L a  N-~-d i ( f l - ch lo r6 thy l ) - ca rbamyl -L-a rg in ine  ( I I I )  for- 
mera si di f f ic i iement  un ion du t ype  I1, qu'elle sera  p ra -  
t i q u e m e n t  d 6 p o u r v u e  r a n t  d ' a c t i o n  c y t o s t a t i q u e  q u e  de 
tox ic i t& 

CICH,-C.H,.... 
- N_CONH_CH_CH2_CH2_CHFNH_C_NH 2 

CICH~-CH~ " /  I II 
CO, H NH 

I I I  
Mais  d a n s  Forgan i sme ,  sous Fac t i o n  de l ' a m i d a s e  app ro -  

p r i & ,  I I I  sera  scind6 en  L-argin ine  e t  en  acide di(fl-chlor- 
& h y l ) - c a r b a m i q u e  (IV), compos~ e x t r ~ m e m e n t  ins t ab le ,  
qu i  se d & a r b o x y l e r a  i m m 6 d i a t e m e n t  en  p a s s a n t  en  di(fl- 
c h l o r & h y l ) - a m i n e  (V). Or,  V e s t  e x t r 6 m e m e n t  ac t i f  e t  p a s  
t e l l e m e n t  t ox ique ,  

CICH~-CH2"N CO C1CH~-CH2"NH + 
CICH2-CH~/  - 2FI )- C1CH2-CH2 / CO., 

IV V 

L o r s q u e  l ' a c t i v i t 6  a m i d a s i q u e  du t issu  n6oplas ique  es t  
b ien  p lus  i n t en s e  que  celle du  t i ssu  sa in  c o r r e s p o n d a n t  x,2 
d a n s  les cellules canc6reuses  il se f o r m e r a  t o u j o u r s  une  
q u a n t i t 6  b i en  p lus  61ev6e de compos6  V q u e  d a n s  les 
cel lules no rma le s  de l ' o rgan i sme .  

L a  t e n e u r  e n  L-arginine  du  t i s su  n6op las ique  es t  sup6-  
r i eure  ~ celle du  t i s su  sa in  c o r r e s p o n d a n t .  L a  L-arginine  
acc ro t t  l ' i n d e x  m i t o t i q u e  du  t i s su  n6oplas ique ,  m a i s  n e  
modi f i e  p a s  l ' i n d e x  m i t o t i q u e  du  t i s su  sa in  3. P a r  c o n s &  

i j .  p. GREENSTEIN and F. M. LEUTIIARDT, J. nat. Cancer hist. 
8, 77 (1947). 

2 p. C. ZAMECNIK and M. L. STEPHENSON, Cancer Res. 7, 326 
(1947). 

a S. J. BACH and I. LAS•ITZKI, Bioehem. J. 40, xlviii (1946); 
Enzyraologia 12, 198 (1947). 


