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ac t iv i ty  in f ract ion I to be due  to t r i t i u m  wa te r  orig- 
ina t ing  dur ing glycine metabol i sm.  Actual ly  the  radio- 
act ivi t ies  p resen t  in wa te r  dist i l lates  f rom liver and  bra in  
ex t rac t s  were found to  be a lmos t  the  same as those  in 
t he  respect ive  f ract ions  I (92% and  97%). 

The shif t  of 3H-act iv i ty  f rom glycine to f rac t ion  I 
occurs also in k idney  slices, t hough  to  a lesser e x t e n t  

Table II. all- and l~C-activity of medium (dpm[ml) before and after 
the incubation of kidney slices and percentage distribution of extract 
radioactivity (dpm/g wet weight) between glycine, serine and two 
other tractions 

aH 14C 

Activity of medium 4,230,000 1,290,000 
prior to incubation 
Activity of medium 4,000,000 880,000 
after incubation 
Extract activity dpm/g 9,270,000 4,046,000 

Fraction I % 36 13 
Fraction II (serine) % 9 14 
Fraction III (glycine) % 37 43 
Fraction IV % 19 29 

(Table II).  This can be expla ined  by  t ak ing  into con- 
s idera t ion t h a t  t r i t i um wate r  or iginat ing in t he  slices 
exchanges  wi th  the  excess of water  of the  incuba t ion  
medium.  The da t  a concerning the  d is t r ibu t ion  of radio- 
ac t iv i ty  of t he  m e d i u m  before and at  the  end of the  
incuba t ion  are in favour  of th is  view. 

F r o m  all these  f indings it is ev iden t  t h a t  the  use of 
3H-labelled glycine seems no t  to  be advisable  in s tudies  
of glycine me tabo l i sm and in inves t iga t ions  concerning 
the  role of glycine as a precursor  substanceS7. 

Zusammenfassung .  Die Radioaktivit~Ltsverteilung yon 
*H und  14C nach  Gabe yon 3H- und  14C-Glycin weis t  
sowohl in vivo Ms such  in v i t ro  erhebl iche Unte r sch iede  
auf. Unsere  Resu l ta te  zeigen, dass die A u f n a h m e  yon 
Glycin und  seine metabo l i schen  U m s e t z u n g e n  n ich t  mi t  
2-aH-Glycin b e s t i m m t  werden  k6nnen.  
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C o n f o r m a t i o n s  of A m i n o  Ac ids  Calcu la ted  f r o m  M o l e c u l a r  Orbi ta l  T h e o r y  

The forces  t h a t  govern the  folding of a po lypep t ide  
chain  in aqueous  solut ion are poor ly  unders tood,  a l though  
it has  been  suggested t h a t  the  major  inf luence m a y  be 
conformat ion  of indiv idual  amino  acid residues wi th  
in te rac t ion  be tween  ad jacen t  res idues  being of lesser 
impor t ance  1. We  have  used a q u a n t u m  mechanica l  
m e t h o d  developed by  HOFFMANN 2 (extended Hiickel  
molecular  orbital) to calculate  t he  energet ical ly  prefer red  
conformat ion  of amino  acid residues and  repor ted  results  
for glycine, alanine, phenyla lanine ,  and  prol ine which  
agree wi th  expe r imen ta l  da t a  a. Previous  calculat ions of 
m i n i m u m  energy confo rmat ion  of smal l  molecules 4-G 
using th is  m e t h o d  have  in general  corre la ted well w i th  
expe r imen ta l  da ta .  A repor t  of calculat ions of 2 amino  
acid residues using an ex t ended  Hiickel  app roach  has 
recen t ly  appeared  7, and  here we repor t  t he  resul ts  of 
calculat ions of 4 addi t iona l  amino  acid residues.  

Methods. The N-ace ty l  amides  of amino  acids were the  
molecules cons idered  as these  s imula te  pep t ide  bonds  
a t  each end of the  amino  acid residue. The bond  lengths  
and  angles of the  backbone  a toms  were those  of PAULING 
and COREY 8 and of the  side chain were  t aken  f rom X - r a y  
crys ta l lographic  d a t a  compi led  by  SCHERAGA 9. The 
molecular  orbi ta l  pa r ame te r s  were those  previously  used 3. 
The energy  was calcula ted as a func t ion  of va ry ing  
geomet ry  of all freely ro t a t i ng  bonds  unt i l  the  energy  
m i n i m u m  was obta ined.  Angles near  the  r m i n i m u m  
were ref ined to 4-15 ~ . The calcula ted  m i n i m u m  energy 
conformat ions  (using the  T conven t ion  of EDSALL et a l )  ~ 
of leucine, isoleucine, valine,  and  serine are shown in the  
Table  along wi th  secondary  conformat ions  hav ing  energies 
wi th in  1 kcal/mole.  

The r T values  of the  calcula ted m i n i m u m  energy 
conformat ions  of amino acid residues can be compared  
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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. 


