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Microbio log ica l  D e h y d r o g e n a t i o n  of T o m a t i d i n e  

A l t h o u g h  the  microbiological  d e h y d r o g e n a t i o n  of 
s teroids  has  a l ready  become a wel l -known procedure ,  
such d e h y d r o g e n a t i o n  is scarcely known  to  occur w i th  
s tero idal  sapogenins  and  s te ro ida l  a lkaloidsL Diosgenin  
is d e h y d r o g e n a t e d  by  Fusar ium solani; t he  yield, how-  
ever,  is h igh only  if d iosgenin  is p rev ious ly  t r a n s f o r m e d  
to  diosgenone*.  Conessine can be d e h y d r o g e n a t e d  b y  
Gloesporium cyclaminis 3 or Stachybotrys parvispora4 
to  4-conenin-3-one.  Otherwise  only  h y d r o x y l a t i o n  
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of conessineS-7, t omat id ineS  and  solasodine9 have  been  
observed.  

Our a t t e m p t s  a t  d e h y d r o g e n a t i o n  of t o m a t i d i n e  and  
t o m a t i d o n e  b y  Fusar ium solani have  n o t  been  success- 
full°. On the  o the r  hand ,  d e h y d r o g e n a t i o n  of t o m a t i d i n e  
by  Nocardia restrictus has  been  ach ieved  yie ld ing 60% 
of 1, 4 - tomatad iene-3-one .  

I n c u b a t i o n  of t o m a t i d i n e  w i t h  Nocardia restrictus 
yielded,  as t he  m a i n  metabo l i t e ,  a c rys ta l l ine  subs t ance :  

° 

1,4-Tomatadiene-3-one 

m p  242-245°; TLC homogeneous  wi th  t he  so lven t  s y s t e m  
cyc lohexane -e thy l ace t a t e  (1 : 2) ; v isual ized by  spray ing  
wi th  50% sulfuric acid. The mass  s p e c t r u m  showed a 
M + ion 409, cor responding  to  a loss of 6 h y d r o g e n  a toms  
f rom t h e  t o m a t i d i n e  molecule  (calc. for C27H3,O2N: 409) 
and,  in add i t ion ,  in tense  peaks  a t  m/e 138 and  m/e 114, 
typ ica l  for the  u n c h a n g e d  t o m a t i d i n e  r ings E and  F. 
The presence  of the  peak  a t  m/e 288 cor respond ing  to  
M-121 po in t s  to  t he  1, 4-diene-B-one s t ruc tu re  of r ing  A n .  
The absorp t ion  m a x i m u m  a t  2EtOH 244 n m  (e 15,400) 12 max 
and  the  I R - s p e c t r u m  showing  abso rp t ion  bands  a t  
1660 cm -1 (3 C=O), 1622 cm -1 (1:2 C=C) and  1605 Cli1-1 
(4:5 C=C)1, are  ill a g r e e m e n t  w i t h  t he  above  s t ruc tu re  
of r ing A. Therefore ,  the  s t ruc tu re  of t he  me tabo l i t e  is 
t h a t  of 1 ,4 - tomatad iene-3-one .  

Zusammenfassung.  Mit Hilfe yon  Nocardia restrictus 
w u r d e  aus T o m a t i d i n  in 60% Ausbeu te  1, 4 -Tomatad ien -  
3-on erhal ten .  
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Lec i th in -Chloro form Interact ion as  a Model  for the Act ion  of  General  Anes thet ics  

W a t e r  has  been p roposed  b y  PAULING 1 and  MILLER 2 
as t he  p r i m a r y  r e a c t a n t  w i t h  n o n - h y d r o g e n - b o n d i n g  
anes the t i c  molecules.  The fo rma t ion  of ane s the t i c -wa t e r  
c l a th ra tes  has  been  t h o u g h t  poss ible  unde r  physio logica l  
condi t ions  if s tabi l iz ing  agents  o the r  t h a n  the  anes the t i c  
molecule  were  also opera t ing .  The  charged  side cha ins  
of p ro te ins  were  cons idered  to  ac t  as s tabi l izers  on the  
basis  of the i r  ana logy wi th  a lkylammoniun~ der iva t ives ,  
which  are known  to  fo rm c la th ra tes  w i th  water .  

W e  t h o u g h t  s t h a t  lec i th in  would  h a v e  been  a more  
sui table  stabil izer ,  and  here  we p re sen t  some d a t a  on 
the  in v i t ro  in te rac t ion  be tween  ch loroform (CHC13) and  
syn the t i c  lecithin,  a n d  on the  s tabi l iz ing  power  of a 
n u m b e r  of c o m p o u n d s  in respec t  to  CHCI s hydra t e s .  

The escaping  t e n d e n c y  of 14CHC13 (GMBH Produc ts )  
was  s tud ied  in t he  presence  of DL-~-dipalmitoyl- leci thin,  
g lu ta th ione ,  choline, phosphochol ine ,  pa lmi t i c  acid and  
m i x t u r e s  of pa lmi t i c  acid and  phosphocho l ine  (Table I). 
All  r eagen t s  were  Fluka,  AG, Buchs  produc ts .  

The  effect  of lec i th in  concen t ra t ion  (Table II)  and  
t e m p e r a t u r e  (Table I I I )  on z*CHC13 evapo ra t i on  were 
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also s tud ied  b y  measur ing  the  res idual  r ad ioac t iv i ty  by  
m e a n s  of an Ans i t ron  l iquid sc int i l la t ion spec t romete r .  

CHC13 h y d r a t e s  were  p r epa red  according  to  C~IANCEL 
and  PAR~ENTIER 4 and  the i r  s t ab i l i ty  was  measu red  in 
t h e  presence  of d i f fe ren t  c o m p o u n d s  (Table IV).  

Only  lec i th in  is able to  slow d o w n  t h e  evapo ra t i on  
of x4CHCI~ and  th is  suggests  t h e  ex is tence  of some k ind  
of  in t e rac t ion  (Table I) which  is suppo r t ed  b y  the  d a t a  
ob t a ined  w i t h  d i f fe rent  concen t r a t i ons  of leci thin (Table I I) 
a t  d i f fe ren t  t e m p e r a t u r e s  (Table I I I ) .  In  fac t  f rom b o t h  
t y p e s  of e x p e r i m e n t s  a cer ta in  degree  of nega t ive  devia-  
t ion  f rom R a o u l t ' s  law can be recognized,  ind ica t ing  t h a t  
a s t rong  in t e rac t ion  b e t w e e n  solute  and  so lven t  does  
occur.  The fo rma t ion  of a laCHC13-1ecithin complex  should 
lower  t he  ac t i v i t y  and  hence  the  v a p o r  pressure  of the  
free 14CHC13 and  lec i th in  in solution.  

The da t a  ob ta ined  a t  d i f fe ren t  t e m p e r a t u r e s  were 
p lo t t ed  according  to  ARRHENIOS and  2 s t r a igh t  l ines 
were ob ta ined  y ie ld ing  a nega t ive  e n t h a l p y  change  of 
- - 9  Kca l /mole  f rom - - 2 0 ° C  to  + 5 ° C  and  a pos i t ive  
e n t h a l p y  change  of + 6 Kca l /mole  f rom + 5 °C to  + 40 °C. 
The ARRHENIUS plo t  was  cons t ruc t ed  b y  p u t t i n g  
log (p - -  po) on the  y axis  and  1/T on the  x axis ;  po was 

the  res idual  r ad ioac t iv i ty  of x4CHCla alone a f te r  10 min  
a n d  p was  i ts  res idual  r ad i o ac t i v i t y  in t he  presence  of 
lec i th in .  The  t e m p e r a t u r e  effect  the re fore  al lows one to  
d i s t ingu i sh  2 processes  t ak ing  place,  be low a n d  above  
the  t e m p e r a t u r e  of me l t i ng  of  c la thra tes .  The  a p p a r e n t  
o p t i m u m  of  t e m p e r a t u r e  for  the  i n t e r ac t ion  appea r s  in  a 
zone a ro u n d  + 5 °C wh ich  cor responds  to  t h e  t e m p e r a t u r e  
of m a x i m a l  anes thes iz ing  p o t e n c y  of CHC13 as meas u red  
by  GHERKIN and  CATCHPOOL ~'. 

A double  rec iprocal  p lo t  of Table  I I  d a t a  allows us 
to  ca lcula te  an a p p a r e n t  d issocia t ion  c o n s t a n t  (K,  = 
1.67 M) for t he  CHC13-1ecithin co mp l ex  which  cor responds  
roughly  to  a free ene rgy  change  of - -  300 cal /mole.  

The  w a t e r  c o n t e n t  of lec i th in  was  measu red  by  d r y  
weight  w i th  a Cahn E lec t roba lance .  An a m o u n t  of 3 
molecules of wa te r  per  4 molecules  of l ec i th in  was  found.  
This w a t e r  is organized ma in ly  a round  the  a lky l ammo-  

G. CUANCEL and F. PARMENTIER, C. r. Acad. Sci., Paris 100, 27 
(1885). 
A. C~[ERKIN and J. F. CATCUPOO5, Science I.¢d, 1460 (1964). 

Table I. Evaporation of 14CHC13 alone or in the prcsence ot other 
compounds (lecithin, cephalin, glutathione, choline, phosphocholine, 
palmitic acid and palmitic acid + phosphocholine) 

Time t4gHCl~ ltCHCI3 + 
(min) (125 [zM) lecithin 

(5 aM) 
(cpm) (epm) 

0 10,000 10,000 
5 2,000 6,320 

10 300 3,980 
20 280 1,410 
30 140 500 

Evaporation was carried out in a thermostated room at 26°C and 
p.a. in 2 containers placed in a 20 X 50 x 50 box hermetically closed. 
It was stopped at different times by adding 5 ml of scintillation 
liquid POPOP/PPO to both containers. The residual radioactivity 
was measured (count time 4 min) and the data are reported after 
having subtracted the background radioactivity. Each assay was 
run in triplicate. The residual radioactivity of the samples with 
14CHC13 alone was the same as the one of the samples with 14CHCI3 
plus each of the compounds other than lecithin. 

Table II. Effect of lecithin concentration on the escapillg tendency 
of 14CHC13 (125 ~LM) 

Lecithin Residual 
fILM) radio- 

activity• 
min 
(epm) 

1.5 121 
3 252 
6 440 

12 641 
16 823 
18 830 

The residual radioactivity of each sample was measured after 
10 min at 26°C and experimental conditions as given in Table I. 
The values are average of 5 experiments. 

Table III. Effect of temperature on the escaping tendency of x4CHCI3 
in the presence of lecithin 

Residual Tem- 
radioactivity perature 
(cpm) (~C) 

2435 --20 
2938 --10 
4658 0 
6680 5 
6149 10 
5O85 20 
4029 30 
854 40 

125 [zM of 14CHC13 were mixed with 5 g.M of lecithin at a.p. and 
the residual radioactivity was measured after 10 rain by subtracting 
from each sample the radioactivity of the 14CHC13 alone. Different 
temperatures were obtained by thermostating the box with an 
Ultra Kryostat UK 20 L (Messger~tte "Werke Lauda). The values 
are average of 5 experiments. 

Table IV. Stabilization of CI:tCI 3 hydrates by different compounds 

Compound Melting Stabil- 
point ization 
( °C} period 

(rain) 

None 1.6 3.30 
Cephalin 1.6 1.75 
Phosphocholine 2.1 2.41 
Palmitic acid 1.8 6.25 
Glutathione 2.1 4.10 
Choline 2.0 10.75 
Lecithin 4,1 25.08 

10 mM of CHela were mixed with 400 mM of bidistilled water in 
the presence of 0.4 mM of each compound. The mixture was solidi- 
fied slowly by solid CO~-aceton (--77°C) and then put at 0.8°C in 
the Ultra Kryostat. After the excess water was removed, the 
melting point of the hydrates and the period of their permanence 
at 26°C were determined. The stabilization period was computed 
on the basis of the disappcarcnee of the last crystal of hydrate. 
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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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