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Formations of amino acids from unsaturated and saturated aliphatic carboxylic acids by CGDE 

EXPERIENTIA 34/1 

No. Starting materials Reaction products (yield percent) 
(0.005 moles) Asp Thr  Ser Glu Gly Ala r fl-Ala iso-Ser e-OH-Asp t-OH-Asp e-OH-Glu* t-OH-Glu* 

1 CH2=CHCOOH + + 3.1 + 0.1 2.6 0.5 1.8 2.1 
2 CH3CH=CHCOOH + 3.9 + + 0.3 0.3 1.6 0.3 --  
3 HOOCCH=CHCOOH (eis) 4.4 -- 0.1 2.2 0.2 0.1 0.1 0.2 - -  3.2 2.8 - -  - -  
4 HOOCCH=CHCOOH (trans) 4.5 --  0.1 2.2 0.2 0.1 0.1 0.2 --  3.3 3.0 --  - -  
5 HOOCCH2CH=CHCOOH --  0.2 - 1.3 0.1 + - + - - - 0.9 0.8 
6 CH3CH2COOH 0.1 --  0.1 --  0.1 1.2 + 0.9 + 
7 CHsCH2CH2COOH + 0.1 + + 0.1 + 0.8 0.3 
8 HOOCCH2CH2COOH 1.6 --  + 0.2 + + --  0.2 + + --  - -  
9 HOOCCH~CH~CH2COOH + 1.8 0.1 + . . . .  + + 

Voltage 400-600 V; current 50-60 mA;. time 1 h; temp. 10-15~ * e-OH- or t-OH-Glu: erythro- or threo-fl-hydroxy glutamic acid. 

i d e n t i f i e d .  T h e  C G D E  of  t h e  u n s a t u r a t e d  c a r b o x y l i c  a c id  
g i v e s  m o r e  h y d r o x y  a m i n o  a c i d s  t h a n  t h a t  of  t h e  s a t u r a t e d  
one .  I t  c o u l d  be  c o n s i d e r e d  t h a t  t h e  h y d r o x y  r a d i c a l s  
g e n e r a t e d  f r o m  w a t e r  a t t a c k  t h e  d o u b l e  b o n d  of  t h e  
u n s a t u r a t e d  c a r b o x y l i c  ac id .  T h e r e  is n o  d i f f e r e n c e  in  t h e  
s p e c i e s  a n d  t h e  a m o u n t s  of  a m i n o  a c i d s  s y n t h e s i z e d  f r o m  
m a l e i c  a c id  a n d  f u m a r i c  a c i d  b y  C G D E  

T h e  g l o w  d i s c h a r g e  e l e c t r o l y s i s  c o u l d  be  r e g a r d e d  as  a 
s i m u l a t i o n  of  l i g h t n i n g  h i t t i n g  t h e  p r i m i t i v e  s e a  w h i c h  
c o n t a i n s  o r g a n i c  a n d  i n o r g a n i c  c o m p o u n d s .  T h u s ,  t h e  
a b o v e  f i n d i n g s  s u g g e s t  one  p o s s i b i l i t y  for  t h e  p r e b i o t i c  
s y n t h e s i s  of  h y d r o x y  a m i n o  a c i d s  f r o m  s i m p l e  o r g a n i c  
c o m p o u n d s  u n d e r  p o s s i b l e  p r e b i o t i c  c o n d i t i o n s  o n  t h e  
p r i m o r d i a l  e a r t h .  
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Summary. T h i a m i n e  d e f i c i e n c y  c a u s e d  a m a r k e d  d e c r e a s e  o f  i n t e s t i n a l  a l k a l i n e  p h o s p h a t a s e  ( a l -Pase )  a c t i v i t y ,  b u t  
h a d  no  e f f ec t  o n  t h e  C a + + - A T P a s e  a c t i v i t y  a n d  C a + + - a b s o r p t i o n  in  r a t s .  T h e  a l - P a s e  a c t i v i t y  w a s  s i g n i f i c a n t l y  de -  
c r e a s e d  1 h a f t e r  o ra l  a d m i n i s t r a t i o n  of  e t h a n o l  a t  0.5 a n d  2.5 g / k g .  I n  c o n t r a s t ,  Mg++-,  Ca++-  a n d  (Na  + + K + ) - A T P a s e  
a c t i v i t i e s  d i d  n o t  c h a n g e  a f t e r  t h e  a d m i n i s t r a t i o n  of e t h a n o l .  T h e s e  f i n d i n g s  s h o w  t h a t  t h e  a l - P a s e  a c t i v i t y ,  u n l i k e  
t h e  C a + + - A T P a s e  a c t i v i t y ,  is n o t  r e l a t e d  to  C a + + - a b s o r p t i o n .  A p o s s i b l e  ro le  of  a l - P a s e  a c t i v i t y  in  t h e  a c t i v e  t r a n s p o r t  
of  t h i a m i n e  in  t h e  i n t e s t i n e  w a s  d i s c u s s e d .  

I t  is  r e p o r t e d  t h a t  i n t e s t i n a l  C a + + - b i n d i n g  p r o t e i n  I,~, 
C a + + - A T P a s e  3-5 a n d  a l - P a s e  ~-1~ p l a y  f u n c t i o n a l  ro les  in  
t h e  t r a n s p o r t  of  Ca  ++ in  t h e  i n t e s t i n e .  A c lose  r e l a t i o n  
b e t w e e n  t h e  C a + + - A T P a s e  a n d  a l - P a s e  a c t i v i t i e s  u n d e r  
a v a r i e t y  of  c o n d i t i o n s  s u g g e s t e d  t h a t  a c t i v i t i e s  of  t h e s e  
e n z y m e s  m i g h t  r e p r e s e n t  m e a s u r e  of  t h e  s a m e  e n z y m e ,  
t h o u g h  a f ew  r e p o r t s  la, 12 c o n f l i c t  w i t h  t h i s  idea .  
P r e v i o u s l y  we  s h o w e d  t h a t  t i l e  a l - P a s e  a n d  t h i a m i n e  
d i p h o s p h a t a s e  ( T D P a s e )  a c t i v i t i e s  of  r a t  d u o d e n u m  w e r e  
m a r k e d l y  d e c r e a s e d  b y  t h i a m i n e  d e f i c i e n c y  a n d  s u g -  
g e s t e d  t h a t  i n t e s t i n a l  T D P a s e  a c t i v i t y  w a s  i d e n t i c a l  
w i t h  t h e  a l - P a s e  a c t i v i t y  13. T h e s e  r e s u l t s  l ed  u s  t o  
c o n s i d e r  t h a t  t h i a m i n e  d e f i c i e n c y  p o s s i b l y  c a u s e s  de -  
c r e a s e s  of  i n t e s t i n a l  C a + + - A T P a s e  a c t i v i t y  a n d  Ca  ++- 
a b s o r p t i o n .  T h e  p r e s e n t  s t u d y  w a s  c a r r i e d  o u t  to  c l a r i f y  
t h i s  p o i n t .  
F i n a l l y ,  t h i s  p a p e r  r e p o r t s  t i le  e f f ec t  of  e t h a n o l ,  w h i c h  
is w e l l - k l l o w n  to  i m p a i r  i n t e s t i n a l  a b s o r p t i o n  of  t h i a m i n e  
in  h u m a n  ~,1~ a n d  a n i m a l s  16, o n  t h e  a c t i v i t i e s  of  in -  
t e s t i n a l  p h o s p h a t a s e s  t o  d e d u c e  a p o s s i b l e  ro le  of  t h e  
a l - P a s e  a c t i v i t y  in  t h e  a b s o r p t i o n  of  t h i a m i n e .  
Materials and methods. M a l e  S p r a g u e - D a w l e y  r a t s ,  
w e i g h i n g  8 0 - 1 0 0  g, w e r e  u s e d  t h r o u g h o u t .  T h i a m i n e -  
d e f i c i e n t  a n d  p a i r - f e d  r a t s  w e r e  p r e p a r e d  a s  d e s c r i b e d  
p r e v i o u s l y ~ L  R a t s  w e r e  f a s t e d  o v e r n i g h t  b u t  a l l o w e d  f ree  
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Table 1. Effect of thiamine deficiency on the activities of the brush border phosphatases of rat duodenal mucosa 
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al-Pase TDPase ATPases activated by 
Ca++ Mg++ + Ca++ Mg++ 

Pair-fed control 5.87 4- 0.90 0.63 4- 0.16 0.21 4- 0.02 0.22 4- 0.03 0.24 4- 0.02 
Thiamine-deficient 1.60 4- 0.23** 0.26 4- 0.06" 0.16 :~ 0.02 0.16 4- 0.02 0.24 4- 0.02 

ATPase activities were determined in the presence of i0 mM CaC12, 5 mM MgC12 + 10 mM CaCl 2 or 5 mM MgC1 v Activities of al-Pase, TDPase 
and ATPases are expressed as b~moles p-nitrophenol/mg protein/rain, btmoles Pi/mg protein/rain and btmoles Pi/mg protein/min, respectively. 
The value is the mean 4- SE of values in 5 separate experiments. * p < 0.025, ** p < 0.005. 

Table 2. Effect of thiamine deficiency on intestinal Ca++-absorption 
and serum Ca++-concentration 

Ca++-absorption Serum Ca ++ 
epm ~5Ca/0.2 ml plasma (mM) 

Pair-fed control 3909 4- 586 (11) 1.80 4- 0.02 (8) 
Thiamine-deficient 3359 4- 404 (10) 1.76 4- 0.03 (8) 
Thiamine-deficient 
+ Thiamine-HC1 4383 4- 477 (9) 1.82 4- 0.04 (4) 
(4 mg/kg, s.c., 48 h) 

The value is the mean 4- SE and numbers of animals are given 
in parentheses. 

a c c e s s  to  w a t e r  a n d  k i l led  1 h a f t e r  o r a l  a d m i n i s t r a t i o n  
of  e t h a n o l  a t  d o s e s  of  0.5 a n d  2.5 g / k g ,  g i v e n  as  5 a n d  
2 5 %  (w/v) e t h a n o l  s o l u t i o n ,  r e s p e c t i v e l y .  T h e  c r u d e  
b r u s h  b o r d e r  f r a c t i o n s  we re  p r e p a r e d  f r o m  t h e  h o m o g e n a t e  
of  t h e  d u o d e n u m ,  t h e  p r o x i m a l  12 c m  of t h e  s m a l l  
i n t e s t i n e ,  a c c o r d i n g  to  t h e  p r o c e d u r e  of F o r s t n e r  e t  al. is 
a n d  t h e  f i n a l  p e l l e t  w a s  s u s p e n d e d  in  0.5 m M  E D T A  
( p H  7.4). 
A l - P a s e  a c t i v i t y  d e t e r m i n e d  b y  t h e  m e t h o d  of  R u s s e l l  
e t  al .  1~ e x c e p t  t h a t  c o n c e n t r a t i o n  of  p - n i t r o p h e n y l p b o s -  
p h a t e  as  s u b s t r a t e  w a s  d e c r e a s e d  to  5 m M .  T D P a s e  a n d  
A T P a s e  a c t i v i t i e s  we re  m e a s u r e d  as  p r e v i o u s l y  re-  
p o r t e d  ~9,20. P r o t e i n  w a s  d e t e r m i n e d  b y  t h e  m e t h o d  of  
L o w r y  e t  al.  ~1. 
C a + + - a b s o r p t i o n  w a s  a s s a y e d  b y  t h e  p r o c e d u r e  of  M c N u t t  
e t  al. z2. O r a l  45Ca-4~ (2 btCi 4aCa a n d  1.9 m g  C a  ++ as  
CaC12) w a s  a d m i n i s t r a t e d  40 m i n  b e f o r e  c o l l e c t i o n  of  
b l o o d  b y  d e c a p i t a t i o n  a n d  a l i q u o t s  (0.2 ml)  of  p l a s m a  
w e r e  c o u n t e d  in  a l i q u i d  s c i n t i l l a t i o n  s p e c t r o m e t e r .  
S e r u m  C a + + - c o n c e n t r a t i o n  w a s  m e a s u r e d  w i t h  t h e  a i d  
of  a n  a t o m i c  a b s o r p t i o n  s y s t e m .  
Results and discussion. T h i a m i n e  d e f i c i e n c y  c a u s e d  g r e a t  
d e c r e a s e  of  a l - P a s e  a n d  T D P a s e  a c t i v i t i e s  in  t h e  b r u s h  
b o r d e r  f r a c t i o n  o f  t h e  d u o d e n u m  in  a g r e e m e n t  w i t h  o u r  
p r e v i o u s  f i n d i n g  la w i t h  t h e  m u c o s a l  h o m o g e n a t e  ( t ab l e  1). 

O n  t h e  o t h e r  h a n d ,  t h e  a c t i v i t i e s  of  A T P a s e  a n d  Ca ++- 
a b s o r p t i o n  w e r e  n o t  i n f l u e n c e d  s i g n i f i c a n t l y  b y  t h i a m i n e  
d e f i c i e n c y  ( t ab l e s  1 a n d  2). T h e s e  o b s e r v a t i o n s  c o n f l i c t  
w i t h  t h e  p r e v i o u s  r e p o r t s  T, S, 1~ t h a t  i n t e s t i n a l  a l - P a s e  
a c t i v i t y  is c l o s e l y  r e l a t e d  to  t h e  C a + + - A T P a s e  a c t i v i t y  
in  t h e  t r a n s p o r t  of  Ca  ++ . 
T a b l e  3 s h o w s  t h e  e f f ec t  o f  e t h a n o l  a d m i n i s t r a t i o n  on  t h e  
a c t i v i t i e s  of  p h o s p h a t a s e s  in  t h e  d u o d e n a l  b r u s h  b o r d e r s .  
O r a l  e t h a n o l  a t  0.5 a n d  2.5 g / k g  c a u s e d  a s i g n i f i c a n t  
d e c r e a s e  of  a l - P a s e  a c t i v i t y .  B u t ,  C a + + - A T P a s e  a n d  
(Na  + + K + ) - A T P a s e  a c t i v i t i e s  we re  n o t  i n f l u e n c e d  b y  
t h e  e t h a n o l .  O n  t h e  o t h e r  h a n d ,  in  v i t r o  e x p e r i m e n t s  
w i t h  t h e  b r u s h  b o r d e r  s h o w e d  t h a t  2 %  (v /v)  e t h a n o l  
d e c r e a s e d  t h e  (Na  + + K + ) - A T P a s e  a c t i v i t y  b y  5 0 % ,  b u t  
d i d  n o t  a f f e c t  on  t h e  a l - P a s e  a c t i v i t y  ( d a t a  n o t  s h o w n ) .  
T h e  r e s u l t s  in  t h i s  p a p e r  s u g g e s t  t h a t  t h e  a c t i v i t y  o f  
i n t e s t i n a l  a l - P a s e  is d i f f e r e n t  f r o m  t h a t  of  t h e  Ca  ++- 
A T P a s e .  T h i s  is a l so  s u p p o r t e d  b y  o u r  f i n d i n g s  t h a t  
t h i o l - c o n t a i n i n g  r e a g e n t s  s t i m u l a t e  t h e  C a + + - A T P a s e  
a c t i v i t y ,  b u t  n o t  t h e  a l - P a s e  ac t i v i t y2a .  
S c h a l l e r  e t  al .  24 h a v e  s h o w e d ,  u s i n g  a n  e v e r t e d  sac ,  t h a t  
L - p h e n y l a l a n i n e ,  a n  i n h i b i t o r  of  i n t e s t i n a l  a l - P a s e ,  de -  
c r e a s e s  t h e  t r a n s p o r t  of  t h i a m i n e .  H o y u m p a  e t  al.  16 re -  
p o r t e d  t h a t  o ra l  e t h a n o l  a t  0 . 5 - 7 . 5  g / k g  d e c r e a s e d  t h e  
a c t i v e ,  b u t  n o t  t h e  p a s s i v e ,  c o m p o n e n t  of  t h i a m i n e  
t r a n s p o r t .  T h e y  a lso  s u g g e s t e d  t h a t  t h i s  e f f e c t  c o u l d  be  
d u e  t o  a n  i n h i b i t i o n  o f  ( N a  + + K + ) - A T P a s e  f r o m  t h e i r  
f i n d i n g  t h a t  o u a b a i n  a t  100 ~,M m a r k e d l y  r e d u c e d  t h e  
a c t i v e  t r a n s p o r t  of  t h i a m i n e .  T h e  p r e s e n t  f i n d i n g s  s u g g e s t  
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Table 3. Effect of ethanol administration on the activities of the brush border phosphatases 

Dose (g/kg) al-Pase ATPases 
Mg++ Ca++ Na + K+ 

Control (11) 3.78 4- 0.02 0.17 • 0.01 0.20 -~ 0.03 0.14 • 0.01 
Ethanol (8) 0.5 2.83 4- 0.23* 0.18 4- 0.02 0.14 + 0.01 0.11 4- 0.01 
Ethanol (8) 2.5 2.34 4- 0.31" 0.20 4- 0.02 0.18 4- 0.02 0.14 4- 0.02 

The value is the mean i SE and numbers of ailimals in each group are given ill parentheses. Activities of al-Pase and ATPase are expressed 
as {xmoles p-nitrophenot/mg protein/rain and ~inoles Pi/mg protein/rain, respectively. * p < 0.001. 
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t h a t  in tes t ina l  a l -Pase  ac t iv i ty  p lay  a func t iona l  role 
in t he  act ive  t r a n s p o r t  of th iamine .  On the  o the r  hand ,  
we failed to  de t ec t  any  effect  of e thanol  admin i s t r a t i on  
on (Na + + K+)-ATPase  ac t iv i ty .  Our resul ts  are therefore  
in confl ict  wi th  t he  suggest ion by  H o y u m p a  et  al. 16. 
Now, i t  is possible to  specula te  f rom our f indings t h a t  
t he  act ive  t r a n s p o r t  of t h i amine  in the  in tes t ine  is de- 
creased by  th i amine  deficiency. However ,  we prev ious ly  
observed  t h a t  glucose- intolerance in th iamine-def ic ien t  
ra t s  was  res tored  b y  th i amine  a t  h igher  dose t h a n  0.05 
mg/kg,  i r respect ively  of w h e t h e r  i t  was given orally or s.c., 

suggest ing t h a t  the  absorp t ion  of th i amine  in th i amine -  
def ic ient  r a t s  was  the  same in the  contro l  ~s. This dis- 
c repancy  m a y  be expla ined b y  an a d a p t a t i v e  mechan i sm 
to faci l i ta te  absorp t ion  of meager  supples  of th i amine  in 
th iamine-def ic ien t  ra ts  as sugges ted  by  H o y u m p a  et  al. ~. 
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S e r u m  t y r o s i n a s e  in h u m a n  lung  c a r c i n o m a  1 

Y. M. Chert and  W. Chavin 2 
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Summary. Compared  to  normal  humans ,  lung carc inoma pa t i en t s  show increased tyros inase  act iv i ty .  7 serum enzymic  
f rac t ions  or carr iers  were p re sen t  in t he  diseased s ta te .  Fur the r ,  se rum tyros inase  inh ib i to ry  factors  general ly were 
decreased in lung carc inoma pa t i en t s  compared  to  no rma l  individuals .  

Serum tyros inase  ac t iv i ty  appear s  associa ted  wi th  some 
ma l ignan t  diseasesK Serum fac tors  af fect ing ty ros inase  
ac t iv i ty  have  been  d e m o n s t r a t e d  in m e l a n o m a  pa t i en t s  
and m a y  be markers  for the  degree of ma l ignancy  4. The 
p r e sen t  r epo r t  deals  w i th  these  pa rame te r s  in pa t i en t s  
w i th  lung carc inoma.  
Materials and methods. Sera of 11 no rma l  h u m a n s  and  
41 lung ca rc inoma pa t i en t s  pr ior  to  t r e a t m e n t  were 
ob ta ined  (table 1). In  addi t ion,  blood b a n k  p lasma  also 
was  used. The sera and  p lasma  were f rac t iona ted  wi th  
a m m o n i u m  sulfate.  The pro te ins  were sa l ted  out  a t  60% 
sa tu ra t ion  f rom the  50% sa tu ra t ion  supe rna t an t .  These 
p ro te ins  were assayed  for ty ros inase  ac t iv i ty  and  for 

e lec t rophore t ic  separa t ions  produc ing  dopa-melan in  
bandsa,  5. The 60% sa tu ra t ion  s u p e r n a t a n t  was uti l ized 
for sepa ra t ion  of se rum or p lasma  f rac t ions  affect ing 
tyros inase  ac t iv i ty .  These s u p e r n a t a n t s  were desa l ted  
by  dialysis  and  u l t ra f i l t r a ted  (Amicon) a t  4 mol. w t  
ranges.  The effects  of these  f rac t ions  on the  melanogenic  
ac t iv i ty  of m u s h r o o m  tyros inase  were eva lua ted  ~. 
Results and discussion. Sera f rom normal  individuals  and  
lung ca rc inoma pa t i en t s  did no t  show s ta t i s t ica l ly  sig- 
n i f icant  sex differences in se rum tyros inase  act ivi ty .  The 
da t a  of each group, therefore ,  were consol ida ted  (table 1). 
The ty ros inase  ac t iv i ty  p re sen t  in the  sera of pa t i en t s  
wi th  lung carc inoma was 202% of the  normal .  However ,  

Table 1. Serum tyrosinase activity in lung carcinoma. 

Category Age (years)~ Tyrosinase activity b 
Male Female pmole/ml % normal 

Normal 30-50 (6) 25-46 (5) 501 -9 61 c - 
Lung carcinoma 31-79 (31) 48-81 (10) 1011 -9 87 202 

�9 of individuals in parenthesis, bL-[U-14C] tyrosine conversion 
to melanin (30~ 16 h). cMean -9 SEM. 

Table 2. Rf-values of narrow dopa-melanin eleetrophoretie band in 
sera of patients with lung carcinoma 

Band R~-values ( • 10 -2) 

1 2.53 -4- 0.12 �9 
2 3.46 -9 0.15 
3 6.00 -9 0.17 
4 10.23 -9 0.19 
5 11.32 -9 O.ll 
6 12.99 -9 0.13 
7 14.70 -9 0.23 

�9 -9 SEM. 
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Table 3. Serum inhibitory factors~ of tyrosinase activity in lung 
carcinoma 

Cate- Tyrosinase activity (% control) b 
gory 13o 0 I10 o II III 

Normal~ 10.93 -9 0.12 d 8.95 -9 0.11 
Lung 
carcinoma 6.99 -9 0.06 10.97 -9 0.11 

24.83 • 0.34 83.01 n u 1.29 

61.70 • 2.87 98.10 + 1.83 

~Mol.wt of fractions : 1300, greater than 300,000; Ilo0, 100,000-300,000; 
II, 50,000-100,000; III, 30,000-50,000. Each fraction added was 
equal to the amount obtained from 0.2 ml serum or plasma, bMush- 
room tyrosinase (20 [xg) was incubated with L-[U-laC]tyrosinase 
with and without serum fractions at 30~ for 1 h. L-tyrosine con- 
version for control (no serum factor) was calculated as 100%. cBlood 
bank plasma, aMean -9 SEM. 


