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serum to ta l  lipids, free f a t t y  acids and cholesterol.  
Changes  in the  se rum phosphol ip ids  levels were no t  
s ignif icant  af ter  fracture.  M a x i m u m  increase in to ta l  
l ipids and serum cholesterol  levels was observed 5 days  
af ter  fracture.  Whereas  t he  peak  increase in serum free 
f a t t y  acids was not iced  6 days  following fracture.  In  our 
earl ier  s tudies  also, we have  observed  s imilar  changes  in 
l ipid me tabo l i sm in response  to stress p roduced  by electric 
shock in r abb i t s  ~. 

JOHNSON and SV~NBO~ ~~ have  shown e levated  levels 
of cholesterol  following i sehemia  of l imb.  In  v i t ro  s tudies  
of DEMATTIES n d e m o n s t r a t e d  ten-fo ld  increase in the  
incorpora t ion  of (2-C ~a) ace ta te  in to  cholesterol  of l iver 
slices 24 h af ter  t r auma ,  and suggested an increase in the  
ra te  of b r eakdown  and synthes is  of cholesterol  following 
phys ica l  injury.  The e levated ]evels of free f a t t y  acids and 
o ther  l ipid fract ions observed by  us and o ther  workers  
following t r a u m a  could p robab ly  be due to  accelerated 
mobi l iza t ion of fa t  f rom adipose tissues. Fol lowing t r a u m a  
or stress, the  blood levels of Adrenal ine  and ACTI-I are 
e levated  which  m a y  be responsible  for mobil iz ing the  
l ipids a t  a h~gher rate.  SurgicaI opera t ions  are also 
accompanied  by increased levels of tree f a t t y  acids and  
t r iglycer ides  *,s. Inc reased  mobi l iza t ion of fa t  following 
t r a u m a  or stress is needed to mee t  the  increased require-  
men t s  of energy v2. The ins ignif icant  changes  in serum 
phosphol ip ids  levels not iced  in the  p resen t  s tudy  m a y  be 

due to the  non - invo lvemen t  of phosphol ip ids  in the  fa t  
t r a n s p o r t  be tween  its depots  and  o ther  tissues. 

Zusammen~assung.  Nach  Knochenve r l e t zung  beina 
K a n i n c h e n  k o m m t  es im Blur zu einer  dras t i schen  Er-  
h6hung  der  gesamten  Lipide,  freien Fetts~turen und  des 
Cholesterols,  w/ ihrend die Vergnderungen  des Serum- 
Phosphol ip ids  nur  geringfiigig ist. Die E r h 6 h u n g  b le ib t  
bis zum 9. Tag nach  er fo lg tem Knochenbruch .  
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T h e  D e a r a l k y l a t i o n  of F o m o c a i n e  I s o m e r s  b y  M i c r o s o m a l  M o n o o x y g e n a s e  S y s t e m  of R a b b i t  L i v e r  

Fomoca ine  (Panacaine  | as a basic e ther  represents  a 
new t ype  of chemical  s t ruc ture  wi th  a local anaes the t ic  
ac t iv i ty  x : 

= = / - - \  
? = ~ - - O - - C H e - - ?  ~--CH2--CH~ CH2--N 0 

The pharmacologica l  proper t ies  of th is  subs tance  have  
been  r e p o r t e d 2  as well  as its appl ica t ion  in pha rmaco-  
t h e r a p y  ~. Recen t ly  t he  metabo t i t e s  of fomocaine  detec~ced 
in the  ur ine of ra ts  and guinea-pigs have  been descr ibed ~, 
and  be t t e r  the rapeu t i ca l  p roper t ies  of the  ortho isomer of 
fomocaine  were found5  

Monooxygenase  sys t em of smoo th  endoplasmic  ret icu- 
lum (SER) conta ined  in microsomes  p repared  f rom liver 
of var ious  an imal  species has been known and  c o m m o n l y  
accep ted  as a m o s t  i m p o r t a n t  enzyme sys tem specifical ly 
involved in me tabo l i sm and b io t r ans fo rma t ion  react ions  
of drugs 6. In  th is  paper  we repor t  on expe r imen t s  con- 
cerned wi th  the  b io t r ans fo rma t ion  react ions  of fomocaine 
and its isomer in the  microsomes  of r abb i t  liver. 

Experimental .  The microsomal  f rac t ion of the  homo-  
genate  f rom the  l iver of r abb i t s  (naMe, chinchil la,  3-4 kg, 
Velaz n.p.) was p repa red  according to  R~MM~R et al. 7. 
The incuba t ion  mix tu re  conta ined  0.8 ml  of 0.5 M Tris  
p h o s p h a t e  buffer  p H  8.5, n ico t ineamideadeninedinuc leo-  

t i d ep h o s p h a t e  (30 ~moles), adenos ine t r iphospha te  (10 
~moles), g lucoso-6-phosphate  Na  salt  (100 ~moles), 
g lucoso-6-phosphate  dehydrogenase  (E.C. 1. t. 1.49. - 0.5 2 
IU) and the  subs t ra te  under  s tudy  (4-100 ~moles). The 
reac t ion  was s t a r t ed  by  add i t ion  of 2.0 ml  of microsomal  
suspension.  The to ta l  vo lume of the  sample  was 7.5 ml. 
The exper imen ta l  b lank  conta ined  0.8 ml  of 0.5 M Tris  
p h o s p h a t e  buffer  p H  8.5, 4.5 ml  water ,  subs t ra te  and 
2.0 ml of microsomes.  The mix tu re  was incuba ted  ill 
Dubnof f  incuba tor  a t  37~ for 10-60 min  in open flasks 
and then  0.5 ml  ZnSO~ (20%) and 0.5 ml  t3a(OH)2 
(saturated) were added.  Tile p rec ip i ta ted  pro te ins  w e r e  
separa ted  by  cent r i fugat ion  (Janetzki  T 23, 5000 rpm,  
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Relation between the rate of phenol formation and the concentration of o- and p-fomocaine, respectively 

Silbstrate concentration [C, mM] 0.667 1.330 3.330 6.670 13.330 

Reaction velocity (v, nmoles C6HsOH • nmoles -1 cytochrome P,450 X min 1) ortho - -  0.006 0.011 0.015 0.023 

para 0.012 0.025 0.035 0.041 - -  
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10 rain),  t he  s u p e r n a t a n t  was  a d j u s t e d  to p i t  9.0 and  12.0, 
respect ive ly ,  a n d  e x t r a c t e d  w i t h  e ther .  T he  e the r  layer  
was  e v a p o r a t e d  to dryness ,  t he  res idue  dissolved in 0.2 ml  
of e t h a n o l  a n d  ana lyze  d b y  t h i n  layer  c h r o m a t o g r a p h y .  
(DC-Fe r t i gp l a t t en  l~ieselgel F2s 4, Sch ich td i cke  0.25 ram,  
Merck;  so lven t  s y s t e m :  ace t one - e t hano l  1:1 ; de t ec t i on :  
i o d i n e s  G ibbs  reagentg) .  

Fo r  q u a n t i t a t i v e  d e t e r m i n a t i o n  of phenol ,  t h e  supe rna -  
r a n t  was ad ju s t ed  to p i t  9.0 a n d  e x t r a c t e d  twice  w i t h  
50 ml  of e the r  each, t he  ex t r ac t s  were mixed  and  washed  
w i t h  20 ml  2 N HC1 to  r e m o v e  t he  excess of u n r e a c t e d  
subs t r a t e ,  a n d  t he  e the r  layers  were dess ica ted  w i t h  
sod ium su lpha te .  The  e x t r a c t s  f rom 2 para l le l  e x p e r i m e n t s  
were c o m b i n e d  a n d  e v a p o r a t e d  on  a r o t a r y  e v a p o r a t o r  in 
special  conical  t ubes  w i t h  ca l i b r a t i on  a n d  m a d e  to 0.10 ml  
w i t h  m e t h a n o l .  The  p h e n o l  c o n t a i n e d  in 0.75 ~zl of t h i s  
m e t h a n o l i c  so lu t ion  was i so la ted  b y  t h i n  layer  ch r oma-  
t o g r a p h y  (Kieselgel GF2~4 Merck, p la tes  2 0 •  cm, 
th ickness  0.3 r a m ;  a c t i v a t i o n  1 h a t  105~ washed  w i t h  
m e t h a n o l ;  so lven t  s y s t e m :  b e n z e n e - e t h a n o l  95:5;  d e t e c -  
t i on :  UV- l igh t  a n d  Gibbs  r eagen t  9). T he  areas  con ta in ing  
p h e n o l  were q u a n t i t a t i v e l y  t r an s f e r r ed  in glass tubes ,  
e x t r a c t e d  w i t h  3.0 ml  m e t h a n o l  and  to t he  clear  so lu t ion  
0 .05% Na2CO ~ was added  up  to 9.5 ml ;  t h e n  0.5 m l  of 
4 - a m i n o a n t i p y r i n e  (2%) a n d  0.25 ml  K3Fe/CN/6 (8%) 
followed. The  a b s o r b a n c y  of t h e  well  mixed  samples  was 
d e t e r m i n e d  a f t e r  5 ra in  a t  500 n m  1~ ( S p e c t r o p h o t o m e t e r  
Spekol,  V E B  C. Zeiss, Jena)  aga ins t  t he  b l a n k  which  
p a s s e d  t h r o u g h  t he  same  i so la t ion  procedure .  

I n  con t ro l  e x p e r i m e n t s  boi led  mic rosomes  (100~ 5 min)  
were i n c u b a t e d  u n d e r  s t a n d a r d  condi t ions ,  in  o t h e r  ex- 
p e r i m e n t s  t h e  i n c u b a t i o n  proceeded  anae rob ica l ly  (in 
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The Lineweaver-Burk plot for o-fomocaine (1) and p-fomocaine (2). 
Km for 1 = 5.33 • 10-~M, for 2 = 2.85 • 10-3M, V for 1 = 3.0 • 10 -z, 
for 2 = 6,6 • 10 -2 nmoles C6HsOH • nmoles -1 cytochrome P-450 • 
min-1. 

oxygen  free N2) or in  a CO and  O 2 (1:1) m i x t u r e  as a gas 
phase.  P ro t e in  c o n c e n t r a t i o n  in mic rosomes  was de ter -  
m i n e d  accord ing  to n,  a n d  c y t o c h r o m e  P-450 c o n t e n t  
accord ing  to  ~. 

Results and discussion. The  mic rosoma l  f rac t ion  of rab-  
b i t  l iver  h o m o g e n a t e  was shown to  set  free pheno l  f rom 
t h e  molecule  of fomocaine .  The  p h e n o l  was  ident i f ied  b y  
t h i n  layer  c h r o m a t o g r a p h i y  ( R f = 0 . 3 8 ) ,  and  i ts  f o r m a t i o n  
was l inear  w i t h  t i m e  d u r i n g  the  f i rs t  30 min.  The  re l a t ion  
be tween  t he  p h e n o l  f o r m a t i o n  r a t e  and  t he  c o n c e n t r a t i o n  
of fomoca ine  was s tud ied  w i t h  mic rosomal  p r e p a r a t i o n  
c o n t a i n i n g  26.3 m g  p r o t e i n •  -~ and  1.05 nmoles  of 
c y t o c h r o m e  P-450 • m g  -~ pro te in .  Analogous  e x p e r i m e n t s  
were car r ied  ou t  w i t h  ortho-fomocaine us ing  a p r e p a r a t i o n  
wh ich  c o n t a i n e d  32.3 m g  p ro t e in  •  -~ and  1.64 nmoles  
of c y t o c h r o m e  P-450 •  -1 p ro te in .  The  resfllts are 
g iven  in t he  Table .  F r o m  a doub le  rec iprocal  p lo t  (Line- 
weaver  - Burk)  t he  va lues  of t~m a n d  V for b o t h  isomers  
were found  (Figure).  The  d e a r a l k y l a t i o n  of fomocaine  
was i n h i b i t e d  b y  c a r b o n  monooxide ,  anaerobios i s  and  
absence  of N A D P H .  The  d e a r a l k y l a t i o n  of fomocaine  and  
i ts  ortho i somer  has  to  be  t a k e n  as t he  b i o t r a n s f o r m a t i o n  
reac t ion  of genera l  i m p o r t a n c e  for the  c o m p o u n d s  of th i s  
chemica l  s t ruc ture .  R e c e n t l y  i t  has  been  found  1~ t h a t  t he  
mode l  s u b s t a n c e  of th i s  type,  p h e n y l b e n z y l e t h e r ,  un-  
dergoes t he  same  d e t o x i c a t i o n  mechan i sm.  

Zusamme~i/assung. O x i d a t i v e  S p a l t u n g  der  A_ther-Bin- 
d u n g  in F o m o c a i n  ( P a n a c a i n  | d u r c h  das  mik rosoma le  
M o n o o x y g e n a s e - S y s t e m  der  K a n i n c h e n l e b e r  wurde  nach -  
gewiesen. Aus der  K i n e t i k  dieser  D e a r y l a l k y l i e r u n g  wird  
geschlossen,  dass  das  para-Isomere eine doppe l t  so grosse 
Af f in i tg t  zum m i k r o s o m a l e n  E n z y m s y s t e m  bes i t z t  als 
das  ortho-Isomere u n d  doppe l t  so schnel l  me tabo l i s i e r t  
wird. Die Dea ry l a lky l i e rung  sche in t  eine a l l g e m e i n e  
B i o t r a n s f o r m a t i o n s r e a k t i o n  fiir de ra r t ige  s t ruk tu re l l e  Ty-  
pen  zu sein. 
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T h e  Effect of T e m p e r a t u r e  on  Ca p+ U p t a k e  and 
p l a s m i c  R e t i c u l u m  

The  A T P  d e p e n d e n t  Ca 2+ u p t a k e  b y  sa rcoplasmic  
r e t i cu lum (SR) f rac t ions  p r e p a r e d  f rom skele ta l  1-1 or 
h e a r t  muscle  5-7 is s to ich iomet r i cMly  l inked  to  t he  Ca -~ 
a c t i v a t e d  A T P  hydrolys is .  T he  e f f ec t  of t e m p e r a t u r e  on  
Ca ~+ u p t a k e  a n d  Ca~+-dependent  A T P  s p l i t t i n g  b y  SR of 
skele ta l  muscle  h a v e  been  careful ly  i nves t i ga t ed  in t he  
p resence  and  absence  of oxa la teK The  t e m p e r a t u r e  
dependence  of Ca 2+ u p t a k e  b y  card iac  S R  was  inves t i -  
gatedS, 9, wh i l s t  t he  effect  of t e m p e r a t u r e  on  t he  Ca 2+- 

Ca~+-Act ivated A T P  H y d r o l y s i s  by Cardiac  S a r c o -  

activated ATPase activity has not beell studied. The 
present communication deals with the influence of temper- 
ature on both Ca "+ uptake and Ca2+-activated ATP 
hydrolysis by cardiac SR and the energies of activation 
(Ea) of both processes. 
Methods. Cardiac SR was prepared from dogs. Hearts 

were homogenized by a Waring blender (Buehler, type Iio) 
in 3 volumes of 0.3 M sucrose containing 2 mM ascorbic 
acid and 20 mM Tris-HCl (pH 7.2) for 20 sec. The homo- 


