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n i u m  h e a d  of l ec i th in  a n d  i t s  f ea tu re s  wil l  b e  d iscussed  
in  a s e p a r a t e  paper .  

T a b l e  I V  shows  t h a t  l ec i th in  is i n d e e d  t h e  be s t  s t ab i l i ze r  
of CHC13 h y d r a t e s ,  a n d  i t  is i n t e r e s t i n g  to  n o t e  t h a t  i t  
is a lso t h e  o n l y  one  c a p a b l e  of i n f luenc ing  t h e  e v a p o r a t i o n  
of  14CHCls s t rong ly  i n t e r a c t i n g  w i t h  it.  

I f  we look aga in  T a b l e  I I  we can  ca lcu la te  a s a t u r a t i o n  
v a l u e  w h i c h  co r re sponds  t o  a r a t i o  of a b o u t  8 b e t w e e n  
l ec i th in  a n d  CHC1 v Th i s  m e a n s  a r a t i o  of 6 b e t w e e n  
w a t e r  a n d  CHC1 s w h i c h  r e p r e s e n t s  t h e  ideal  r a t i o  for  
CHC13 h y d r a t e s  f o r m a t i o n  s. 

All t h e  d a t a  p r e s e n t e d  in t h i s  no t e  t he r e fo re  s t r o n g l y  
sugges t  t h a t  t h e  i n t e r a c t i o n  CHCls - lec i th in  d e p e n d s  o n  a 
s t a b i l i z a t i o n  of t h e  l e c i t h i n - b o u n d  wate r .  

T h e  i n t e r a c t i o n  b e t w e e n  l ec i t h in  a n d  CHCI s is con-  
ce ivab ly  occur r ing  also in  v i v o  a t  t h e  n e u r a l  m e m b r a n e  
level,  a n d  t h e  e n d  p l a t e  reg ion  of t h e  s y n a p s e  shou ld  b e  
a n  ideal  t a r g e t  for CHCl~ molecules  owing  to  i t s  phys i ca l  
cha rac t e r i s t i c s  7. T h e  w a t e r  p h a s e  w h i c h  is i n v o l v e d  in  
t h e  f o r m a t i o n  of t h e  c l a t h r a t e  s t r u c t u r e s  m i g h t  be  t h e  
h y d r a t i o n  w a t e r  of l ec i th in  s ex i s t i ng  in a pecu l i a r  l iqu id  
s t a t e  as  ' p a r a c r y s t a l s '  a t  t he  m e m b r a n e  level .  T h e  ene rgy  
r equ i r ed  to  r e a r r a n g e  t e t r a h e d r i c a l l y  c o o r d i n a t e d  w a t e r  
w i t h i n  t he  m e m b r a n e  h a s  b e e n  ca l cu l a t ed  as  350 ca l /  
mole  3 T h i s  v a l u e  h a p p e n s  to  be  v e r y  close to  t h e  f ree  
e n e r g y  c h a n g e  we f o u n d  for  t h e  CHCls - lec i th in  i n t e r a c -  
t ion ,  so t h a t  t h e  poss ib i l i t y  of  w a t e r  s t a t e - t r a n s i t i o n s  in  
our  in  v i t r o  sy s t em,  a n a l o g o u s  t o  t h e  ones  occu r r i ng  in  
m e m b r a n e  sys tems ,  c a n  b e  sugges ted .  

I n  t he  n o r m a l  m e m b r a n e ,  w a t e r  is p r e s e n t  as c o l u m n s  
p e r m e a b l e  to  b o t h  o rgan ic  a n d  ino rgan ic  s u b s t a n c e s  a n d  

i t  is c lea r  t h a t  a l l  m e c h a n i s m s  of n e u r o t r a n s m i t t e r  
l ibe ra t ion ,  ion t r a n s l o c a t i o n  a n d  d e p o l a r i z a t i o n  a re  de-  
p e n d a n t  o n  s u c h  a n o r m a l  s t a t e .  T h e  p re sence  of  CHC1, 
or  o t h e r  genera l  a n e s t h e t i c s  ab le  to  f o r m  m i c r o c r y s t a l  
h y d r a t e s ,  c e r t a i n l y  modi f ies  t h e  f ea tu re s  of t he se  c h a n -  
nels  a n d  to  t h i s  v e r y  f i r s t  c h a n g e  t h e  b l o c k  of t h e  n e u r a l  
t r a n s m i s s i o n  can  be  r e l a t ed  10. 

Riassunto. Gli i d ra t i  di  c lo roformio  sono s t ab i l i z za t i  
in  v i t r o  dal le  leci t ine.  Si possono  cost r iconci l ia re  la  t eo r i a  
dei  c l a t r a t i  e que l la  de l la  fase l ip id ica  pe r  spiegare  l ' az ione  
degl i  a n e s t e t i c i  general i .  
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T h e  Effect  of  S o u n d ,  L ight  and  V i b r a t o r y  S t i m u l i  o n  S e r u m  Lipid Leve l s  and  Liver  Fat ty  Ac id  
C o n t e n t  of  Old and  Adul t  R a t s  

T h e r e  is a d i s c r e p a n c y  in  t h e  op in ions  of d i f f e ren t  
i n v e s t i g a t o r s  r e g a r d i n g  t h e  a l t e r a t i o n  of p l a s m a  a n d  l ive r  
l ip ids  in  o ld  ra ts .  CARLSON a n d  FR6BERG 1 found  a n  
e l eva t ed  s e r u m  l ip id  level  in  old  r a t s  as c o m p a r e d  to  
y o u n g e r  ones.  TAYLOR et  al.~ fa i led to  f ind  th i s  a l t e r a t i o n  ; 
however ,  t h e y  d id  f ind  a n  e l e v a t e d  l ip id  level  in  t h e  l iver  
cells of o ld  ra ts .  Acco rd ing  to  t h e  op i n i on  of ROCKSTEIN 
a n d  HRACHOVECZ s, t h e r e  is no  d i f fe rence  b e t w e e n  t he  
l iver  l ip id  levels  of o ld  a n d  y o u n g e r  an imal s .  

T h e  e l e v a t i o n  of s e r u m  long  c h a i n  free f a t t y  ac id  level  
caused  b y  e p i n e p h r i n e  a d m i n i s t r a t i o n  was  sma l l e r  4, t h e  
h y p e r l i p a e m i a  caused  b y  p a t h o g e n i c  d i e t  was  h i g h e r  5, 
t h e  a l t e r a t i o n  of s e r u m  cho les te ro l  leve l  caused  b y  sound ,  
l i gh t  a n d  o t h e r  s t i m u l i  was  e q u a l  s in  t h e  o ld  a n i m a l s  as  
c o m p a r e d  to  t h e  y o u n g e r  ones.  T h e  ef fec t  of t h e  l a t t e r  
agen t s  causes  a n  a l t e r a t i o n  in t h e  s e r u m  l ipids,  t h e  
e x t e n t  of w h i c h  is equa l  in  b o t h  t h e  old  or  y o u n g e r  an i -  
mals .  Since t h e r e  is a close c o n n e c t i o n  b e t w e e n  t h e  
a l t e r a t i ons  of s e r u m  l ipids  a n d  l iver  long  cha in  free f a t t y  
acid,  or  a cy l - coenzyme  A con t en t ,  i t  also s eemed  w o r t h  
i n v e s t i g a t i n g  t h e  effect  of s o u n d  a n d  l i gh t  s t i m u l i  on  
these  l iver  l ip id  c o m p o n e n t s  of o ld  a n d  a d u l t  ra t s .  

Methods. E x p e r i m e n t s  were  m a d e  on  a t o t a l  of 82 
W i s t a r  i n b r e d  ma le  ra ts .  T h e  4-6,  or  2 4 - 2 6 - m o n t h - o l d  
a n i m a l s  were  fed a s t a n d a r d i z e d  s e m i s y n t h e t i c  diet ,  15 g 
a day .  E x c i t a t i o n  b y  a u d i t o r y ,  p h o t i c  a n d  v i b r a t o r y  
s t imu l i  was  u n d e r t a k e n  acco rd ing  to  a f ixed  schedu led  
p r o g r a m  in a sound-p roof  c h a m b e r  (see Figure)  for  a 
pe r iod  of 8 days .  T h e  d u r a t i o n  of e x c i t a t o r y  per iods  was  
twice  a d a y  for  l l ]s  h. T he  r a t s  were  s u b j e c t e d  to  per io-  
d ical  a n d  c o n t i n u o u s  sound  s t i m u l i  of a f r e q u e n c y  of 

2000, or  3300 cps  a n d  a l i n e a r  t o t a l  level  of 101, o r  
118 db.  T h e  v i b r a t o r y  s t i m u l i  h a d  a n  a m p l i t u d e  of 8 m m  
a n d  a f r e q u e n c y  of 3, or  6 cps. T h e  i n t e n s i t y  of l i gh t  
s t i m u l i  was  1100 lux.  P a r a m e t e r s  of s o u n d  a n d  v i b r a t o r y  
s t i m u l i  were  con t ro l l ed  b y  a Br i i l l -Kje r  p rec i s ion  s o u n d  
level  mete r ,  whi le  t hose  of t h e  l i gh t  s t imu l i  b y  a Zeiss 
a p p a r a t u s .  T h e  a n i m a l s  were  b led  to  d e a t h  a t  t h e  end  
of t h e  f ixed  schedu led  p r o g r a m .  T o t a l  choles terol ,  free 
f a t t y  acid,  p h o s p h o l i p o i d  a n d  t o t a l  l ipo id  level  were  
d e t e r m i n e d  in  t h e  b lood  s e r u m  us ing  t h e  m e t h o d  of 
BLOOR 7, TROUT e t  alfl, BAGINSKY a n d  ZAK 9, a n d  ZOLLNER 
a n d  KIRSCH x°, r espec t ive ly .  T h e  long  c h a i n  free f a t t y  
ac id  a n d  a c y l - c o e n z y m e  A c o n t e n t  of l ive r  cells were  
m e a s u r e d  b y  t h e  m e t h o d s  of DOLE a n d  MEINERXZ n a n d  
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Rat-groups Old control Old hyper- Statistical 
(mg/100 ml) lipaemic probability 

(rag/100 ml) 

Adult control Adult hyper- Staffs- 
(mg/100 ml) lipaemic tical 

(rag/100 ml) proba- 
bility 

Serum 
Total cholesterol 102 4- 14 161 4- 44 0.001 > P 
Totallipoid 270 + 21 390 4- 24 0.001 > P 
Phospholipoid 99 4- 18 159 4- 28 0,001 > P 
Free fatty acid 15.3 -t- 0.9 23.8 4- 2.8 0.001 > P 

Liver 
Long chain free 95.7 4- 14.9 227 4- 41.8 0.01 > P>0.001 
fatty acid naequ/mgN naequ/mgN 
Long chain acyl- 0.703 4- 0.155 1.24 4- 0.131 0.05 > P > 0.020 
coenzyme A nmoles/mgN nmoles/mgN 
No. of rats 14 14 • 

96 ~ 1 1  151 ~ 3 3  0 .001>P 
270 4- 14 400 ± 6 6  0 .001>P 
97 ::k 14 153 4- 34 0.001> P 
15.3 4- 2 24.6 ~ 2.6 0.001> P 

65.5 4- 12 140 ~ 23.9 0.001 > P 
naequ/mgN naequ/mgN 
0.462 4- 0.113 1.645 4- 0.227 0.001 > P 
nmoles/mgN nmoles/mgN 
32 22 

The sound-proof chamber. The cage is on 
top of the vibratory machine. A loud-speaker 
is on the wall of the chamber. 

BORTZ and  LYNEN ls, respec t ive ly .  The  n i t rogen  con t en t  
was  measured  by  the  K je ldah l  me thod .  

The cont ro ls  cons i s ted  of 4-6,  and  24-26-month-o ld  
r a t s  fed  on  t h e  s a m e  diet .  S p e c t r o p h o t o m e t r i c  measure-  
m e n t s  were  u n d e r t a k e n  by  a Spek t romom-360  equ ipmen t .  

Results. There  was  no s igni f icant  d i f ference  be tween  
a n y  se rum l ipid  va lues  of  t h e  4 -6  and  24-26-month-o ld  
ra ts .  The  exc i t a t i on  caused  an e leva t ion  in all  s e rum 
l ipid  values,  t h e  e x t e n t  of wh ich  was  s imilar  in b o t h  age 
groups  as c o m p a r e d  to  t h e  a g e - m a t c h e d  controls .  

The  long cha in  free f a t t y  acid c o n t e n t  was  h igher  in 
t he  old cont ro l  an imal s  as c o m p a r e d  to  t he  4 - 6 - m o n t h - o l d  
ra ts .  Changes  in connec t ion  w i t h  long cha in  acyl-coen-  
zyme  A c o n t e n t  were  n o t  found.  

Af te r  exc i t a t ion  the re  was  an  e leva t ion  in t he  long 
cha in  free f a t t y  acid and  acy l -coenzyme  A c o n t e n t  of 
l iver  cells in b o t h  age groups,  b u t  t he  e x t e n t  of t he  
increase was  h igher  in t he  case of free f a t t y  acids  and  
smal le r  in t h e  case of acy l - coenzyme  A con ten t .  The  
resul ts  are  d e m o n s t r a t e d  in t h e  Table.  

Discussion and conclusions. GEBER e t  a l )  found  t h a t  
t he re  are  no  age d i f ferences  b e t w e e n  t h e  a l t e ra t ions  of 
se rum cholesterol  levels caused  b y  sound,  a n d  l igh t  
s t imuli .  Similarly,  we  fai led to  f ind  a n y  d i sc repancy  
according  to  age in t he  changes  of d i f fe ren t  se rum lipid 
levels caused  b y  sound,  l igh t  and  v i b r a t o r y  s t imul i ;  
the re fore  t he  hype r l i paemia  caused  b y  these  s t imul i  is 
d i f fe ren t  f rom se rum l ipid changes  caused b y  o the r  agen ts  
( fa t ty  diet ,  ep inephr ine)  in r e spec t  to  age. 

The  h igher  e x t e n t  of t he  increase of long chain  free 
f a t t y  acid c o n t e n t  and  the  smal le r  e x t e n t  of t he  rise of 
long cha in  acy l -coenzyme  A c o n t e n t  in t he  l iver  cells of 
old r a t s  m a y  show a w eak en ed  f a t t y  acid ac t iva t ing  
capac i ty ,  The  cause of t h i s  p h e n o m e n o n  m i g h t  be  t h e  
decrease  of t h e  co en zy me  A c o n t e n t  in t he  old an i ma l  
cells desc r ibed  b y  NIKITIN and  MARTINYENKO ls a n d  
OERIU 14, or  t he  inh ib i t ion  of ac t iva t ing  enzymes .  F u r t h e r  
i nves t iga t ions  are  necessary  to  answer  th i s  ques t ion .  

Zusammenlassung. Der Einf luss  von  Schall- ,  L ich t -  und  
Schwingungsre izen  auf  den  Serumlipoid-  und  Lebe r fe t t -  
sgurespiegel  yon  4-6  bzw. 24-26 Mona te  a l t en  R a t t e n  
ergab,  dass  der  Serumlipoidspiegel ,  die l angke t t igen  
freien Fettsi~uren und  das  Acy l -Coenzym A der  Leber-  
zellen sowohl  in e rwachsenen  als auch  in ~l teren Tie ren  
z u g e n o m m e n  ha t te .  
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