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Furfurylverbindungen (5-Methylfurfuryltrimethylammo- 
nium und Furfuryl tr imethylammonium) festgestellt 
wurde 1°. Trans-(4,5)-Dehydro-Muscarin (XI) ist etwa 
gleich wirksam wie das vollst~indig hydrierte Muscarin, 
die c/s-Verbindung analog dem Epi- odor Epiatlo-Musca- 
fin weniger aktiv.  Die Stellung der beweglichen basi- 
schen Seitenkette ha t  auf die V~qrksamkeit wenig Einfluss, 
sofern sie nicht in cis-Stel lung zur Hydroxylgruppe steht. 
Ahnliche ~berlegungen gelten ffir die Stellung der Methyl- 
seitenkette. 

Struktur des Tetrahydroluranringes im Muscarin vergliehen mit der 
wahrscheinlichen Struktur des Tetrahydro-Thiophenhomologen, 

P. G. WASER 

Pharmakologisches Inst i tut  der Universitiit Zi~rich, 
18. 3liirz 1960. 

Summary  

Replacing the tetrahydrofuran ring in muscarine by 
tetrahydrothiophene results in a markedly reduced bio- 
logical activity. This may be explained by the inability of 
the sulfur a tom to form hydrogen bonds with the choliner- 
gic receptor group. The increase in ring size also affects the 
position and biological function of the neighbouring 
methyl group. Aromatici ty of the furan ring has little 
effect on biological act ivi ty  of muscarine, in contrast to 
the striking decrease which occurs when methyl  or tri- 
methylammonium groups are in cis-position with respect 
to the hydroxy-group. 

Paper Electrophoresis of Soluble Proteins 
of Rat Liver Mitochondria 

The presence of soluble proteins in mitochondria has 
been described recently by several authors. HOGEBOOM 
and SCHNEIDER x have succeeded in separating 4 protein 
components from rat  liver mitochondria by ultra-centri- 
fugation of sonically disrupted particles. DE LAMIRANDE 
et al. ~ have found by free electrophoresis 5 protein frac- 
tions in extracts of ra t  liver mitochondria obtained by 
incubating the particles for several hours in a barbiturate 
buffer. CONGIU 8, 4 has recently succeeded in separating by 
free electrophoresis at least 7 protein components from 
mitochondria disrupted by a non-ionic tensioactive sub- 
stance, Triton X-100. 

The present paper deals with the paper electrophoresis 
of soluble proteins from rat  liver mitochondria. The 

results obtained show the presence in these particles of at 
least 5 protein components, of 3 lipoproteins, and of 3 
glycoproteins. 

14 Wistar  albino rats were used weighing 160 4- 15 g 
and fed on a semi-synthetic diet. They were killed by 
bleeding. The liver was immediately removed and trans- 
ferred in the cold room at 2°C. Mitochondria were isolated 
from 5 g of the organ by centrifugation of 25% homo- 
genates prepared in a Pot ter -Elvehjem type apparatus 
with 0.25 2kr sucrose. The centrifugation scheme was the 
same as tha t  used by CONGIU 3. No a t tempt  was made to 
collect separately the mitochondrial  fractions as suggested 
by DE DuvE et al. 6. Mitochondria were washed once with 
0.25 M sucrose and then suspended in 0-5 ml of the 
Michaelis buffer, prepared according to GRASSMANN el 
al. e. Its ionic strength was 0,1 t~ and the pH was ~6. 
0-1% Triton X-100 was added to this buffer in order to 
disrupt mitochondria. The final volume was 1.8 ml. The 
mixture was stored at 2°C for 15 min and then centri- 
fuged at 20000 g for 15 min. The supernatant  fluid was 
used for paper electrophoresis, immediately after this 
time. In fact, incubation at room temperature for short 
t ime results in a rapid aggregation of the proteins. What-  
man No. 1 paper strips 25 cm long and 4 cm wide were 
used. The extract  was placed on previously moistened 
strips in the amount  of 10 t~l in the case of total  proteins, 
of 40 t~l in tha t  of lipo- and glycoproteins. Electrophoresis 
was run in a plexiglass box with plat inum wire electrodes. 
Michaelis barbiturate-acetate-HC1 buffer, ionic strength 
0-1 ~ and pH 8-6, was the fluid phase. The applied current 
was 0.2 mA, at  125 V for 12 h at  2°C in the cold room. The 
strips were then removed and dried in an oven at  95°C for 
15 min. Staining of the proteins was made by 1% bromo- 
phenol blue in ethanol saturated with HgCl v Differen- 
tiation of the spots was carried out with 0-1% acetic acid. 
Lipoproteins were stained by a saturated solution of 
Sudan Black B in 60% ethanol and differentiated by 60% 
ethanol. Glycoproteins were detected according to the 
method of ROMANI 7. 

The optical density of the spots was then read in an 
Elphor apparatus after t reatment  of the strips with 
vaseline oil. Diagrams were constructed with the results 
obtained. The percentage distribution of single fractions 
was estimated by measuring on each diagram the area of 
the Gauss curves corresponding to each peak. The form of 
the patterns is given in the Figure, in which each of them 
represents the average of at least 5 measurements. 

Paper electrophoresis pattern of total  proteins consists 
of at least 5 components. Relative percentages, 4- stand- 
ard deviation, were: 15.3 ~ 7.4 for peak No. 1, 16.3 4- 5-1 
for No. 2, 19-5 4- 1.8 for No. 3, 45.2 4- 12.2 for No. 4, 
3.8 4- 2.8 for No. 5. The form of the pat tern is comparable 
with that  obtained by CONGIU, who used free electro- 
phoresis. The number of peaks is, however, less ~han that  
described by this author. I t  seems probable tha t  peaks 
No. 2, 3, and 4 of paper electrophoresis correspond to 
those described as 'central group' by CONG:U. The form of 
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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. 
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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.  
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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 .  
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