
15. 5. 1968 Specialia 

Table IV. Properties of the anthocyanins of D. alata and reference compounds 
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Pigment Rf values in Products of Products of • 
BAW Bu HC1 1% HC1 alkaline hydrolysis partial hydrolysis 

A 0.23 0.29 0.08 D, Ferulic acid D, cy-3-glucoside 
B 0.18 - 0.13 E, Ferulic acid E, D, A, cy-3-glueoside 
C 0.10 0.20 0.18 E, Ferulie acid E, D, t3, A, cy-3-glucoside 
D 0.19 0.11 0.14 - cy-3-glucoside 
E 0.06 0.04 0.60 - D, cy-3-glucoside 
cy-3-glucoside 0.28 0.20 0.07 - - 
cy-3-sophoroside 0.19 0.17 0.40 - cy-3-glucoside 
[ Loganberry] 
cy-3-cellobioside 0.25 0.40 - cy-3-glucoside 
[ Red poppy] 
cy-3-triglycoside 0.23 0.21 0.60 cy-3-glucoside 
[ Loganberry] 
cy-3-gentiobioside b 0.20 - 0.14 cy-3-glucoside 
[ Primula sinensis 
cy-3, 5-diglucosidc 0.20 0.08 0.16 cy-5-glucoside 

cy-3-glucoside 

a The fluorescent compounds obtained during partial hydrolysis are shown in Table V. b Published data. Solvent abbreviations: Bu HCI: 
butanol - 2 NHC1 (1 : 1 vlv top layer). The paper was equilibrated with the lower aqueous phase for 24 h before use. 1% HC1: 12 N HCl-water 

(97: 3 v/v). Forestal: water-acetic acid-cone. HC1 (10 : 30: 3 v]v). Formic]HC1: Formic acid-12 N HCl-water (5: 2: 3 v/v). 

h s imi la r  HzO 2 o x i d a t i o n  of t h e  d e a c y l a t e d  p i g m e n t  D 
p r o d u c e d  a d i s accha r ide  w i t h  R f  va lues  s imi la r  to  t hose  
of gen t iob iose  9 

Rdsumd. Trois  a r t h o c y a n i d i n e s  acyl6es  o n t  6t6 e x t r a i t s  
de  t u b e r c u l e s  d ' u n e  va r i6 t6  de  Dios¢orea alaga L. des  
Ant i l les .  Tous  3 s o r t  des  glycosides  de  la  c y a n i d i n e :  le 
p i g m e n t  p r i n c i p a l  e s t  l a  cyan id ine -3 -gen t iob ios ide  acyl6e 
d ' a c ide  fe r ru l ique ;  les 2 a u t r e s  p i g m e n t s  seconda i res  s o r t  

s emblab l e s  
fer ru l ique .  

a u x  cyan id ine-3-g lycos ides  acyl6es d ' a c ide  
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C o n c e r n i n g  A m i n o  A c i d s  in  H u m a n  Sa l i va  

I n  our  sea rch  for  a s imple,  y e t  sens i t ive  b iochemica l  
a s s a y  w h i c h  m i g h t  ref lect  t h e  a c t i v i t y  of t h e  py r idox ine -  
d e p e n d e n t  e n z y m e  g l u t a m i c  d e c a r b o x y l a s e  in  m a n ,  we 
a t t e m p t e d  to  e s t i m a t e  one  of i t s  end  p roduc t s ,  y -amino-  
b u t y r i c  acid (GABA),  in  a n u m b e r  of r ead i ly  ava i l ab l e  
b o d y  fluids, i nc lud ing  sal iva ,  in  w h i c h  i t  h a d  a l legedly  
b e e n  f o u n d  1-4. S t a n d a r d  b i d i m e n s i o n a l  p a p e r  c h r o m a t o -  
g r a p h y  of f resh ly  e x p e c t o r a t e d  sa l iva  r evea led  a spo t  
w h i c h  seemed  to  c o r r e s p o n d  to  G A B A .  More  ca re fu l  t ech-  
n iques ,  howeve r ,  h a v e  r evea l ed  t h a t  sa l iva  does  n o t  con-  
r a i n  a n y  d e t e c t a b l e  G A B A  a n d  t h a t  t h e  c o m p o u n d  iden t i -  
f ied as  s u c h  in  o t h e r  l abo r a t o r i e s  m o s t  l ike ly  r e p r e s e n t s  
¢%aminovaleric ac id  (DAVA).  T h i s  h a d  b e e n  suspec t ed  b y  
o t h e r  i n v e s t i g a t o r s  ~, 6. 

Sa l iva  was  e x p e c t o r a t e d  i n t o  a c lean  b e a k e r  a f t e r  t h e  
m o u t h  h a d  b e e n  r in sed  severa l  t i m e s  w i t h  p l a in  t a p  wa te r .  
A p o r t i o n  of t h e  s amples  was  i m m e d i a t e l y  t r e a t e d  w i t h  a n  
e q u a l  v o l u m e  of 9 5 %  e t h a n o l  a n d  1 ml  a l i quo t s  were  used  
for  a b i d i m e n s i o n a l  p a p e r  c h r o m a t o g r a p h i c  s epa r a t i on .  A 
second  p o r t i o n  of t h e  u n t r e a t e d  s a m p l e  was  k e p t  a t  r o o m  
t e m p e r a t u r e  for  2 days  a n d  s u b s e q u e n t l y  t r e a t e d  w i t h  95% 
e t h a n o l  a n d  c h r o m a t o g r a p h e d  in  t h e  same  m a n n e r .  T h e  
f i r s t  s e p a r a t i o n  cons i s t ed  of h i g h  vo l t age  e lec t rophores i s  
(3500 V, 260 mA)  in  a n  8% formic  ac id  buf fe r  (pH 1.6) for 

45 min .  Th i s  was  fol lowed b y  a s c e n d i n g  c h r o m a t o g r a p h y  
in a b u t a n o l  acet ic  ac id  w a t e r  (12: 3 : 5) so lven t .  T h e  a m i n o  
acids were  s t a i n e d  w i t h  0.2 % n i n h y d r i n .  T h e  t h i r d  p o r t i o n  
of t h e  o r ig ina l  s amples  was  dep ro t e in i zed  w i t h  solid sulfo- 
sal icylic acid a n d  3 ml  a l iquo t s  were  s u b s e q u e n t l y  app l i ed  
to  a T e c h n i c o n  a m i n o  acid  a n a l y z e r  7 (50 cm sphe r ix  x x  
8-60-0 ion e x c h a n g e  co lumn) .  

T h e  a m i n o  acid  w h i c h  h a d  b e e n  t h o u g h t  to  r e p r e s e n t  
G A B A  h a d  t h e  c h r o m a t o g r a p h i c  p rope r t i e s  of DAVA,  a n  
a m i n o  acid  c o n t a i n i n g  a n  a d d i t i o n a l  m e t h y l  group.  N o n e  
of t h e  s a l iva  s amples  c o n t a i n e d  a n y  d e t e c t a b l e  G A B A ,  
e i t h e r  b y  b i d i m e n s i o n a l  p a p e r  c h r o m a t o g r a p h y  or  b y  ion-  
e x c h a n g e  c h r o m a t o g r a p h y .  I n  t h e  b u t a n o l  acet ic  ac id  
w a t e r  s o l v e n t  sys t em,  a s t a n d a r d  so lu t ion  of D A V A  h a d  

1 j .R .  MooRand D, R, GILLIOAN, J. nath. Cancer Inst. 12, 69i (1951). 
2 L.CAPozzi, Ann. Stomatol. 3, 21 (1954). 
s H.K. BI~RRY and L.CAtN, Univ. Tex. Publs. No. 5109, 71 (1951). 
4 G.A. Rose and A.C. KEaa, Q. JL exp. Physiol. 43, 160 (1958). 

A. BREUSTEDT, Dt, zahnfirztl. Z. 15, 1088 (1960). 
s L.S.FosDtcK and K.A.PxEz, J. dent. Res. 32, 87 (1953). 
7 M.L.EFRo•, in Automation in Analytical Chvmistr~(Mediad~New 

York 1966), p. 637. 
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a n  R f  va lue  of 50, c o m p a r e d  to G A B A  w h i c h  h a d  a n  R f  
v a l u e  of 45. I n  t h e  h i g h - v o l t a g e  e lec t rophores i s  sys tem,  
D A V A  h a d  a m o b i l i t y  equa l  to  t h a t  of glycine,  w he r ea s  
G A B A  m i g r a t e d  h a l f w a y  b e t w e e n  glycine  a n d  lycine.  B y  
i on -exchange  c h r o m a t o g r a p h y  us ing  a T e c h n i c o n  a m i n o  
acid ana lyzer ,  G A B A  was e lu ted  a f t e r  8 h a n d  40 m i n  
whi le  D A V A  was e lu ted  a f t e r  10 h a n d  10 rain.  I n  all  of t h e  
samples  t h e  l a t t e r  a p p e a r e d  as a v e r y  s izable  p e a k  b e t w e e n  
a m m o n i a  a n d  o rn i th ine .  F ive  sa l iva  s amples  c o n t a i n e d  a n  
a v e r a g e  of 0.131 / ,moles  of D A V A / m l .  Th i s  was equa led  
on ly  b y  t h e  a m i n o  acid p ro l ine  a n d  exceeded  t h e  q u a n t i t y  
of a n y  o t h e r  a m i n o  ac id  in  sa l iva .  A ve r age  q u a n t i t i e s  of 
all  of t h e  free a m i n o  acids  are  l i s t ed  in  t h e  Table .  T h e  por -  

Quantitative values of free amino acids in human saliva as determined 
by ion-exchange chromatography 

Amino acid Average of Amino acid Average of 
5 samples 5 samples 
~/*moles/ml) (~moles/ml) 

Taurine 0.071 ~-amino butyric acid trace 
Aspartic acid 0.026 Valine 0.080 
Threonine 0.005 Isoleucine 0.006 
Serine 0.005 Leucine 0.008 
Glutamine 0.006 Tyrosine 0.015 
Proline 0.088 Phenylalaniue 0.012 
Glutamic acid 0.037 Lysine 0.032 
Citrulline 0.013 Histidine 0.018 
Glycine 0.144 Arginine 0.010 
Alanine 0.032 ~-amino valerie acid 0.131 

t ions  of sa l iva  wh ich  h a d  b e e n  k e p t  a t  r o o m  t e m p e r a t u r e  
for  2 d a y s  c o n t a i n e d  m u c h  m o r e  D A V A  a n d  pro l ine  t h a n  
d id  t h e  spec imens  c h r o m a t o g r a p h e d  i m m e d i a t e l y  a f t e r  
expec to ra t i on .  Th i s  sugges ts  t h a t  bac t e r i a l  c o n t a m i n a t i o n  
a n d  t h e  process  of p u t r e f a c t i o n  m a y  be  la rge ly  respons ib le  
for  t h e  p resence  of free D A V A  a n d  pro l ine  in h u m a n  sal iva ,  
as h a d  b e e n  suspec ted  b y  FOSDICK a n d  PIEZ ~. Our  ex- 
per ience  ind ica t e s  t h a t  m e a n i n g f u l  b iochemica l  d a t a  on  
h u m a n  sa l iva  m u s t  b e  o b t a i n e d  f rom spec imens  col lected 
b y  s ter i le  c a t h e t e r i z a t i o n  of t he  s a l i va ry  g l and  duc t s .  
F ina l ly ,  we m u s t  conc lude  t h a t  G A B A  is n o t  p r e s e n t  in  
h u m a n  sa l iva  s . 

Rdsumd. D a n s  les t r a v a u x  de  d ivers  l abo ra to i r e s  on  p e u t  
l i re  que  l ' ac ide  7 - a m i n o - b u t y r i q u e  (GAt3A) exis te  d a n s  la  
sa l ive  h u m a i n e .  Nos  r6cen t s  e x a m e n s  c h r o m a t o g r a p h i q u e s  
o n t  mis  en  6v idence  que  ce t  acide a v a i t  6t6 ident i f i6  p a r  
e r r eu r  e t  qu ' i l  r ep r6sen t e  ell f a i t  l ' ac ide  ~ -amino-va l6 r ique  
(DAVA),  u n  c o n s t i t u a n t  de la  sa l ive  p r o v e n a n t  de Fac t ion  
bac t e r i enne .  
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T h e  I n f l u e n c e  of Letha l  X - I r r a d i a t i o n  on  T r a c e  Meta l  U p t a k e  by  the  M i t o c h o n d r i o n  

M a r k e d  v a r i a t i o n  ha s  been  d e m o n s t r a t e d  in t h e  con-  
c e n t r a t i o n s  of t r ace  e l emen t s  in  t i ssues  of l e t ha l l y  X- i r -  
r a d i a t e d  r a t s  (HEGGEN, OLSON, EDWARDS, CLARK a n d  
MAISEL x). D e t e r m i n a t i o n s  of t h e  p o s t - i r r a d i a t i o n  d y n a m i c  
p i c t u r e  of t r a c e  m e t a l  levels  in  a sma l l  i n t r ace l l u l a r  
f u n c t i o n a l  en t i t y ,  t h e  m i t o c h o n d r i o n ,  was  u n d e r t a k e n  in 
t h e  p r e s e n t  s t u d y  b y  m e a n s  of r ad io i so top ic  t racers .  The  
spleen,  one  of t h e  more  r ad iosens i t i ve  t issues,  was  chosen  
as  a source  of m i t o c h o n d r i a .  T he  t r ace  m e t a l s  se lected for 
s t u d y  (zinc, m a n g a n e s e ,  cobal t ,  i ron,  c h r o m i u m ,  se len ium,  
a n d  nickel)  a re  c o e n z y m a t i c  in n a t u r e  (DIxoN a n d  WEBB z). 

Material and methods. T he  pr inc ip les  of l a b o r a t o r y  
a n i m a l  care  as p r o m u l g a t e d  b y  t he  N a t i o n a l  Soc ie ty  of 
Medica l  R e s e a r c h  were  obse rved .  

A d u l t  f emale  a lb ino  r a t s  were  fed s t a n d a r d  l a b o r a t o r y  
food a b  l i b i t um.  I r r a d i a t i o n  was  ca r r ied  o u t  w i t h  a 300 k V P  
X - r a y  t h e r a p y  un i t ,  900 r ads  t o t a l  b o d y  (300 kV, 20 mA),  
t a r g e t  d i s t ance  85 cm, a t  a r a t e  of 49.13 r / ra in ,  i n h e r e n t  
f i l t r a t i on  4.75 m m  Be,  a d d e d  f i l t r a t i o n  2.0 m m  Cu. One,  
th ree ,  a n d  six days  pos t - i r r ad i a t ion ,  4 r a t s  were sacr i f iced 
b y  n e c k  f r ac tu r e  ; t h e i r  sp leens  were  i m m e d i a t e l y  r e m o v e d  
a n d  processed  to  i so la te  m i t o c h o n d r i a  (CLELARD a n d  
SLATER~). One  w a s h i n g  w i t h  a so lu t ion  cons i s t ing  of 
sucrose  (0 .05M),  KC1 (0 .02M),  a n d  Sorenseu  p h o s p h a t e  
buffer ,  p H  7.45 (0 .02M) was  p e r f o r m e d .  T h e  m i t o c h o n -  
d r ia l  pe l l e t  was  r e s u s p e n d e d  in t h e  suc rose -KCl-buf fe r  
so lu t i on  a n d  d i s t r i b u t e d  a m o n g  seve ra l  p o l y p r o p y l e n e  
cen t r i fuge  t u b e s :  a b o u t  0.2 m g  n i t r o g e n  e q u i v a l e n t  of 

p r o t e i n  pe r  t ube .  1 /*c of carr ier - f ree  r ad io i so tope  (ssCo, 
e3Ni, slCr, 59Fe, ~4Mn, 63N, 7SSeor 65Zn) in suc rose -KCl-buf fe r  
solut ion,  was  a d d e d  to  each  t u b e  (final v o l u m e  2 ml)  a n d  
i n c u b a t e d  a t  4°C for 1 h (SPECTOR*). Ana lyses  were  per-  
f o r m e d  in  t r ip l ica te .  Af t e r  c e n t r i f u g a t i o n  a t  8000 g, t h e  
m i t o c h o n d r i a  were  w a s h e d  once  w i t h  10 m l  of 0 . 0 0 1 M  
n o n - r a d i o a c t i v e  i so tope  in i so tonic  sal ine,  r ecen t r i fuged ,  
a n d  t r a n s f e r r e d  to  sc rew-capped  t e s t  tubes .  M i t o c h o n d r i a  
f rom con t ro l  (non- i r r ad ia ted )  r a t s  were  ca r r i ed  t h r o u g h  
t h e  same  p rocedu re  concu r r en t l y .  Resu l t s  were  expressed  
in  t e r m s  of c.p.m, of e ach  spec imen  d iv ided  b y  t h e  
p r o d u c t  of m g  n i t r o g e n  (mic rok je ldah l  assay)  a n d  c .p .m.  
of s t a n d a r d  rad io i so tope  (exac t ly  x/1o0 of t h e  a m o u n t  
a d d e d  to  t h e  mi tochond r i a ) .  This  express ion  s t a n d a r d i z e s  
a m o u n t  of m i t o c h o n d r i a ,  a m o u n t  of r ad ioac t i v i t y ,  a n d  
decay  of t h e  r ad io i so tope  in  all  spec imens  (ANDERSONS). 

Results. T h e  m e a n  r e su l t s  of t h e  e x p e r i m e n t  a re  pre -  
s en t ed  in T a b l e  I. T h e  p a t t e r n  of c h a n g e  in  ca t ion  u p t a k e  
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