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w i t h  r T va lue s  of e x p e r i m e n t a l l y  d e t e r m i n e d  con-  
f o r m a t i o n s .  I n  s o m e  cases  t h e  d a t a  were  o b t a i n e d  b y  
X - r a y  c r y s t a l l o g r a p h y  b u t  t h e r e  is a m p l e  ev idence  t h a t  
c o n f o r m a t i o n  in c r y s t a l  a n d  so l u t i on  are s imi l a r  ls. Gra-  
m ic id in  S-A h a s  been  s t u d i e d  u s i n g  n u c l e a r  m a g n e t i c  
r e s o n a n c e  ~6, a n d  a l t h o u g h  t h e  leucyl  r e s idue  m a y  be  
c o n s t r a i n e d  b y  t h e  cyclic n a t u r e  of t h i s  d e c a p e p t i d e  it  
is n o t e w o r t h y  t h a t  t h e  o b s e r v e d  c o n f o r m a t i o n  agrees  
w i t h  t h e  ca l cu la t ed  e n e r g y  m i n i m u m  a t  T a n d  is w i t h i n  
30 ~ a t  r  

T h e  gene ra l ly  good  a g r e e m e n t  b e t w e e n  ca l cu la t ed  a n d  
e x p e r i m e n t a l  c o n f o r m a t i o n s  s u g g e s t s  t h a t  t h e  e x t e n d e d  
Hi icke l  m o l e c u l a r  o r b i t a l  a p p r o a c h  can  be used  to  
d e t e r m i n e  t h e  p r e f e r r e d  c o n f o r m a t i o n  of a m i n o  acid 
r e s idues  as  a n  in i t ia l  s t ep  t o w a r d s  u n d e r s t a n d i n g  t h e  
forces  i nvo lved  in t h e  fo ld ing  of p o l y p e p t i d e  cha ins .  

Conformations of amino acid residues 

Residue Calculated ~ Experimental Reference 
conformations 

r ~ r 

L-Serille 60 ~ 330 ~ 61 ~ 293 ~ 1i 
120 ~ 

L-Isoleucine 60 ~ 300 ~ 38 ~ 293 ~ 12 
9 0  ~ 6 1  o, 3 2 5  o, 

E-Valine 60 ~ 300 ~ 38 ~ 293 ~ la 
90 o, 61 ~ 325 ~ 

132 ~ 123 ~ ~a 

L-Leucine 60 ~ 0 o 132 ~ 123 ~ ,~t 
30 ~ 0 o 15 

0 ~ = 360 ~ angles listed are within 1 kcaI/mole -1. 

Zusammen/assung.  Die I ( o n f o r m a t i o n  einiger  na t t i r -  
l icher  A m i n o s g u r e n  wi rd  auf  G r u n d  e iner  e r w e i t e r t e n  
H i i e k e l - M o l e k u l a r - O r b i t a l - T h e o r i e  b e r e c h n e t .  
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C o e n z y m e s  Q: S t i m u l a n t s  of  the  P h a g o c y t i c  Act iv i ty  in Rats  and I m m u n e  R e s p o n s e  in Mice  

C o e n z y m e s  Q9 ( Ib )  a n d  Q10 ( Ic)  are  p r e s e n t  in s h a r k  
l i v e r s 1 ,  a n d  we  iden t i f i ed  t h e m  in t h e  h e x a n e  e x t r a c t s  

of s h a r k  l ivers  ( L e m o n  s h a r k  Negaprion brevirostris), t h a t  
h a d  s h o w n  s t i m u l a t i o n  of  t h e  p h a g o c y t i c  a c t i v i t y  in ra t s ,  
inc rease  in t h e  a n t i b o d y  f o r m a t i o n  of mice  vs  sheep  
e r y t h r o c y t e s  a n d  m od i f i ed  o t h e r  p a r a m e t e r s  of t h e  
r e t i c u l o e n d o t h e l i a l  s y s t e m  (RES)2 .  Since t h e  a c t i v i t y  of 
p u r e  c o e n z y m e s  Q h a s  n o t  b e e n  s t u d i e d  in t he se  tes t s ,  
we dec ided  to  i n v e s t i g a t e  t h e i r  a c t i on  as  s t i m u l a n t s  of 
t h e  R E S .  

O 
II n=6 ; I a 

\ , _  n=9; 
CHaO 

I[ n=10; I c 
O 

Materials and methods. Pure ,  c o m m e r c i a l l y  ava i l ab le  
c o e n z y m e s  Q6 (I a) a n d  Q10 (I c) we re  used  for  t h i s  s t u d y .  
O n l y  p u r e  m a t e r i a l  w a s  used.  

Phagocytic activity. A d u l t  m a l e  C F N  r a t s  w e i g h i n g  
180 g were  in j ec ted  v i a  t h e  s a p h e n o u s  v e i n  w i t h  t h e  
m a t e r i a l  to  be  t e s t e d  as  a n  e m u l s i o n  in a 5% n o n - p y r o -  
genic g lucose  so lu t i on  c o n t a i n i n g  N ino l  ( lauric d i e t h a n o l -  
amide)  u sed  as  an  emuls i f ie r .  I n  all cases  t h e  a m o u n t  of 

N ino l  used  w a s  5% b y  w e i g h t  of t h e  s u b s t a n c e  u n d e r  
i nve s t i ga t i on .  T h e  Q~ a n d  Q10 e m u l s i o n s  c o n t a i n e d  375 
a n d  250 vg r e s p e c t i v e l y  of c o e n z y m e  p e r  ml.  T h e y  were  
p r e p a r e d  in a 500 m l  W a r i n g  b l e n d e r  a n d  in i t ia l ly  h o m o -  
genized  for  45 sec. T h e  sma l l e r  doses  were  in jec ted  f i r s t  
a n d  t h e  e m u l s i o n  r e h o m o g e n i z e d  for  15 sec be fore  p ro -  
ceed ing  to  t h e  n e x t  l a rge r  dose  3. 10 a n i m a l s  were  u sed  
for  each  dose  a n d  10 a n i m a l s  were  in j ec ted  as  c o n t r o l s  
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a The method used to prepare the emulsion is of critical importance 
and it should always be the same in order to obtain reproducible 
results. 



954 Specialia EXPERIENTIA 26/9 

w i t h  5% glucose a n d  Ninol  only.  The  p h a g o c y t i c  r a t e  
was measu red  b y  t he  i n t r a v a s c u l a r  c learance  r a t e  of 
colloidal  ca rbon  48 h a f te r  in jec t ion  of t he  emuls ion  as 
descr ibed b y  BlOZZI et  al. 4. The  ave rage  t i m e  requ i red  
for 50% of t he  c a r b o n  to  d i sappea r  f rom t he  c i rcu la t ion  
of t he  cont ro l  group was used as 100%. T he  ha l f  t i m e  for 
the  t e s t  groups  is ca lcu la ted  as per  cen t  of t he  con t ro l  
va lue ;  thus ,  t e s t  groups  w i t h  ha l f  t imes  below 80% of 
t he  cont ro l  possess a s ign i f i can t ly  e n h a n c e d  a c t i v i t y  of 
t he  R E S .  

Immune response. A d u l t  male  CF-1 mice weighing  20 g 
were in jec ted  v ia  t he  ta i l  ve in  w i t h  coenzyme  Q~0 emuls ion  
p r epa red  as descr ibed  above  a n d  48 h la te r  in j ec ted  aga in  
i.v. w i t h  7 • 10 s sheep red  b lood  cells (SRBC) washed  
3 t imes.  The  cont ro l  an i m a l s  were in jec ted  w i t h  5% 
glucose and  Ninol.  The  mice  were b led  f rom t h e  re t ro-  
o rb i t a l  venous  p lexus  w i t h  hepa r in i zed  glass cap i l la ry  
tubes  4, 6 and  8 days  a f te r  the  in j ec t ion  of t he  SRBC.  
H e m o l y t i c  a n t i b o d y  p r o d u c t i o n  was d e t e r m i n e d  on t he  
pooled sera f rom 20 mice  us ing  t he  50% end p o i n t  
m e t h o d  s. E i g h t  se rum d i lu t ions  were used. The  de ter -  
m i n a t i o n  of bes t  f i t t i ng  regress ion l ine be t w een  p r o b i t  
% hemolys i s  and  t he  log of t he  s e rum d i lu t ion  was 
d e t e r m i n e d  b y  c o m p u t e r  analysis .  T he  a n t i b o d y  t i t e r  in  
t he  t e s t  groups  is ca lcu la ted  as % of t he  con t ro l  
group.  I n  Tab le  I I  t h e  m a x i m u m  and  m i n i m u m  al lowable  

va lues  based  on  a leas t  squares  f i t t i ng  of t h e  d a t a  po in t s  
are g iven  in  pa ren theses .  

The  emuls ions  were t e s t ed  in r a b b i t s  (single dose 
5 mg/kg)  for t he  presence  of pyrogens  in order  to  p rec lude  
c o n t a m i n a t i o n  w i t h  bac te r i a l  endo tox in .  The  U S  P h a r -  
macope i a  r e c o m m e n d e d  c r i te r ia  were used for eva lua t ion .  
T h e y  were t e s t ed  also for i n d u c t i o n  of p ro l i fe ra t ive  
response  of t he  R E S  d e t e r m i n e d  b y  weighing  t h e  l ivers  
a n d  t h e  spleens of mice, sacr i f iced 3 and  10 days  a f te r  
in j ec t ion  of coenzyme  Q, or Q10 emuls ion  (single dose 
100 and  400 b~g/mouse), as descr ibed  b y  WOOLES et  al.% 

Results. The  resul t s  d e m o n s t r a t e  t h a t  coenzymes  Q6 
and  Q~0 emuls ions  showed no pyrogen ic  effect. I t  m a y  be  
conc luded  t h a t  t h e y  are free of c o n t a m i n a t i o n  b y  signifi- 
c a n t  a m o u n t s  of bac te r i a l  endo tox in .  Fu r the r ,  t h e y  
p roduce  no  s ign i f ican t  hype rp l a s t i c  effect  on  t he  R E S .  

Tab le  I shows t h a t  48 h a f t e r  a n  i.v. i n j ec t ion  of 
coenzyme Q~ or Q,0 emuls ion,  t he  phagocy t i c  a c t i v i t y  in  
r a t s  is h igh ly  e n h a n c e d  a t  doses as low as 750 b~g pe r  ra t .  

Tab le  I I  shows t h a t  48 h i.v. p r e t r e a t m e n t  w i t h  co- 
enzyme  Q,0 emuls ion  produces  a two-fo ld  increase  of t h e  
p r i m a r y  h e m o l y t i c  a n t i b o d y  t i t e r  a t  doses as low as 
150 b~g per  mouse.  

This  is t he  f i rs t  r epo r t  of R E S  s t i m u l a t i o n  b y  a n y  
m e m b e r  of t he  coenzyme Q group.  The i r  effect  on  o the r  
R E S  p a r a m e t e r s  is now u n d e r  i nves t i ga t i on  7. 

Table 1. Effect of coenzymes Q~ and Qlo on the rate of colloidal 
carbon blood clearance in rats 

Coenzyme Q6 Coenzyme Q10 

b~g/rat % of control bLg/rat % of control 

750 60.6 500 72.7 
1125 66.8 750 64.7 
1500 62.8 1000 63.8 

Zusammen/assung. Mit te ls  der  Tusche-Clearance-Me-  
t h o d e  wi rd  gezeigt, dass  Coenzym Q6 u n d  Q10 die phago-  
zyt i sche  A k t i v i t g t  bet  R a t t e n  s te iger t .  I m  Vergle ich  m i t  
S c h a f e r y t h r o z y t e n  wurde  bet  Miiusen d u r c h  Z u f u h r  v o n  
Coenzym Qlo eine V e r d o p p e l u n g  der  prim~iren hgmoly -  
t i s chen  A n t i k S r p e r b i l d u n g  festgestel l t .  

]~. BLIZNAKOV s, A. CASEY 
and E. PREMUZlC 

New England Institute, 
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Table II. Primary hemolytic antibody titer in mice pretreated with 
coenzyme Q10 emulsion 

Coenzyme No. Hemolytic units 
Q10 of % of control on day after SRBC 
(btg/mouse) mice 

4 6 8 

150 20 244 (228-262) 190 (184-197) 171 (165-177) 
3O0 20 247 (231-262) 155 (154-157) 168 (162-175) 
450 20 233 (220-249) 134 (133-135) 131 (126-136) 
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Die Solubilisation der Gehirnneuraminidase durch 

Die N e u r a m i n i d a s e  ( N - A c e t y l n e u r a m i n y l - H y d r o l a s e  
E.C. 3.2.1.18) des Geh i rns  is t  vo rwiegend  m e m b r a n g e b u n -  
den  u n d  in der  L y s o s o m e n - M i t o c h o n d r i e n f r a k t i o n  an-  
geo rdne tL  Sie k a n n  auI  ve r sch iedene  Weise  aus  d e m  
H i r n h o m o g e n a t  und ,  m i t  h6he r e r  Ausbeu te ,  aus  der  
i so l ier ten  L y s o s o m e n - M i t o c h o n d r i e n f r a k t i o n  f re igesetz t  
werden.  TETTAMANTI u n d  ZAMBOTTI 2 so lubi l i s ie r ten  u n d  
e x t r a h i e r t e n  die N e u r a m i n i d a s e  des Schweinegeh i rns  m i t  
i so ton ischer  KC1-L6sung. LEIBOVITZ u n d  CxATT 8 f a n d e n  

proteolytische Enzyme 

im  IZalbsgehi rn  die h6chs t e  Akt ivi tgt t  des E n z y m s  im 
~ b e r s t a n d  der  50 000 • g Zentr i fugat ioI1 n a c h  E x t r a k t i o n  
des H i r n t r o c k e n p u l v e r s  m i t  1% T r i t o n  X-100  in 0 . 1 M  
N a t r i u m a c e t a t p u f f e r  p H  4.3 n a c h  v o r h e r g e h e n d e r  zwei- 
mal iger  B e h a n d l u n g  des Trockengewebes  m i t  0 .5% Na-  
triumcholat in 0.I M Natriumacetatpuffer pH 4.0. 

Wird das in isotonischer KCi-L6sung homogenisierte 
Hirngewebe der l~atte mit den proteolytischen Enzymen 
Trypsin, ~-Chymotrypsin oder Pronase vorinkubiert, 


