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a n  a n t a g o n i s t i c  a c t i o n  a t  a c o n c e n t r a t i o n  of  10 ~ g / m l .  
A m i n o p y r i n e  in  c o n c e n t r a t i o n s  of  10 a n d  100 ~ g / m l  
r e d u c e d  t h e  r a t e - a c c e t e r a n t  a c t i o n  of  A A P  in  3 o u t  of  7 
e x p e r i m e n t s ,  e v e n  in  t h o s e  i n s t a n c e s  in  w h i c h  A A P  
d i s p l a y e d  i n t r i n s i c ,  p o s i t i v e l y  c h r o n o t r o p i c  p r o p e r t i e s .  
T h i s  a n t a g o n i s t i c  a c t i o n  of a m i n o p y r i n e  w a s  p e r s i s t e n t :  
e v e n  w h e n  t h e  v a s c u l a r  p r e p a r a t i o n  w a s  r i n s e d  s e v e r a l  
t i m e s ,  t h e  r a t e  of  c o n t r a c t i o n  p r o d u c e d  b y  s u b s e q u e n t  
a p p l i c a t i o n s  of A A P  no  l o n g e r  a t t a i n e d  i t s  o r i g i n a l  level .  
I n  t h e  o t h e r  4 e x p e r i m e n t s  a m i n o p y r i n e  p r o v e d  v i r t u a l l y  
i n a c t i v e .  I n d o m e t h a c i n ,  a p p l i e d  in  c o n c e n t r a t i o n s  be -  
t w e e n  0.01 a n d  10 ~zg/ml, c a u s e d  p r a c t i c a l l y  n o  m o d i f i c a -  
t i o n  of  t h e  r a t e - a c c e l e r a t i n g  e f f ec t  of  A A P ,  e v e n  in  c a s e s  
in  w h i c h  i t  d i s p l a y e d  a n  i n t r i n s i c  n e g a t i v e l y  c h r o n o t r o p i c  
a c t i o n .  I n  c o n t r a s t ,  t r i b e n o s i d e  ~8 in  c o n c e n t r a t i o n s  of 0 1 -1  
~xg/ml m a r k e d l y  i n t e n s i f i e d  t h e  r a t e - a c c e l e r a t i n g  e f f ec t  of  
A A P .  F u r t h e r m o r e ,  p r e p a r a t i o n s  t h a t  h a d  b e c o m e  l a r g e l y  
i n s e n s i t i v e  to  A A P  t h r o u g h  e x p o s u r e  to  a m i n o p y r i n e  
r e a c t e d  a g a i n  to  A A P  a f t e r  b e i n g  t r e a t e d  w i t h  t r i b e n o s i d e .  

I t  is e v i d e n t  f r o m  t h e  r e s u l t s  of  t h e  e x p e r i m e n t s  
d e s c r i b e d  a b o v e  t h a t  s u b s t a n c e s  p o s s e s s i n g  a n t i - i n f l a m -  
m a t o r y  p r o p e r t i e s  c a n  be  d i s t i n g u i s h e d  on  t h e  b a s i s  of  
q u a n t i t a t i v e  a n d  q u a l i t a t i v e  d i f f e r e n c e s  in  t h e i r  i n f l u e n c e  
on  t h e  s t i m u l a n t  e f f ec t  of  A A P  o n  t h e  i s o l a t e d  m u r i n e  
p o r t a l  v e i n  17 

Zusammenfassung. A n  d e r  i so l i e r t en ,  a u t o n o m  p u l s i e -  
r e n d e n  P o r t a l v e n e  d e r  M a u s  ze ig t  A r a c h i d o n s ~ u r e p e r o x i d  
e i n e n  o h n e  T a c h y p h y l a x i e - E r s c h e i n u n g e n  w i e d e r h o l -  
b a r e n ,  v a s o t r o p e n  E f f e k t ,  de r  h a u p t s g c h l i c h  in  d o s i s a b -  
h ~ n g i g e r  S t e i g e r u n g  d e r  K o n t r a k t i o n s f r e q u e n z  b e s t e h t .  
D i e s e r  E f f e k t  k a n n  d u r c h  a n t i - i n f l a m m a t o r i s c h  w i r k s a m e  
S u b s t a n z e n  e n t w e d e r  a n t a g o n i s t i s c h  ( N a t r i u m s a l i c y l a t ,  
P h e n y l b u t a z o n ,  A m i n o p y r i n )  o d e r  s y n e r g i s t i s c h  (Tr ibe -  
nos ide )  b e e i n f l u s s t  w e r d e n .  D ie  m i t  A r a c h i d o n s ~ u r e p e r -  
o x i d  s t i m u l i e r t e  P o r t a l v e n e  d e r  M a u s  e r s c h e i n t  d e s h a l b  
g e e i g n e t ,  A n t i p h l o g i s t i k a  zu  d i f f e r e n z i e r e n  u n d  H i n w e i s e  
a u f  e i n e n  e v e n t u e l l e n  W i r k u n g s m o d u s  i m  G e b i e t  d e r  
t e r m i n a l e n  S t r o m b a h n  zu  l i e fe rn .  
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IS Generic name of ethyI-3, 5,6-tri-O-benzyl-D-glueofuranoside (Gly- 
venol | 

~9 The technical assistance of Mr. A. BLXTrLER is gratefully acknowl- 
edged. 

In f luence  of E r y t h o r b i c  Acid  on  the  V i t a m i n  C S t a t u s  in G u i n e a - P i g s  

H u m a n s  as  we l l  a s  p r i m a t e s ,  t h e  g u i n e a - p i g  a n d  s o m e  
I n d i a n  n a t i v e  a n i m a l  spec ies ,  a r e  n o t  ab l e  t o  f o r m  L- 
a s c o r b i c  a c id  b i o s y n t h e t i c a l l y  d u e  t o  t h e  l a c k  of  a s p e c i a l  
e n z y m e  ~. T h e y ,  t h e r e f o r e ,  r e q u i r e  a s u f f i c i e n t  s u p p l y  of  
v i t a m i n  C in  t h e  food  in  o r d e r  t o  p r e v e n t  a h y p o v i t a m i -  
n o s i s  C or  e v e n  s c u r v y .  

D u e  t o  i t s  r e d u c i n g  p r o p e r t i e s ,  L -a sco rb i c  a c i d  e x h i b i t s  
a h i g h  a n t i o x i d a n t  p o t e n c y .  T h u s ,  i t  is u s e d ,  for  i n s t a n c e ,  
in  f r u i t  p r o c e s s i n g ,  a s  a c u r i n g  a i d  in  m e a t  p r o c e s s i n g  o r  
in  b e e r  t o  p r e v e n t  o x i d a t i v e  c h a n g e s .  

E r y t h o r b i e  a c i d  (D- i soascorb ic  ac id ,  n - a r a b o a s c o r b i c  
ac id)  is o n e  of  t h e  s t e r e o i s o m e r s  of  L -a sco rb i c  a c i d  w i t h  

p r a c t i c a l l y  n o  b i o l o g i c a l  a c t i v i t y  (on ly  o n e - t w e n t i e t h  of  
t h e  b i o l o g i c a l  a c t i v i t y  of  L -a sco rb i c  ac id)2 .  I t  p o s s e s s e s ,  
h o w e v e r ,  s i m i l a r  a n t i o x i d a t i v e  p r o p e r t i e s  t o  L -a sco rb i c  
a c id  a n d  is, t h e r e f o r e ,  u s e d  in  s o m e  c o u n t r i e s  as  a n  
a n t i o x i d a n t  in  f ood  ~. 

1 j .  j .  BURNs, in: Metabolic Pathways, 3rd ed., vol. 1 (Ed. D. M. 
GREENBERG; Academic Press, New York, London 1967), p. 394. 
J. FAB1AtCEK and H. HERP, Proc. Soe. exp. Biol., N.Y. 725, 462 
(1967). 

8 B. BOR~STEI~, Food Teehn. 79, 115 (1965). 

Effect of feeding various doses of n-erythorbic acid on the uptake of radioactivity after a singIe orally administered dose of L-(1-14C)ascorbic 
acid in main guinea-pigs 

Tissue Radioactivity (dpm x 10-~/g wet tissue) 

Amount  of n-erythorbic acid fed (rag/day) 
0 20 50 100 400 

Adrenal glands 177.0 • 20.4 158.6 4- 25.0 79.9 4- 9.9 c 108.4 i 25.6 c 99.8 4- 10.4 ~ 

Lungs 69.0 • 8.0 64.3 ~ 9.8 52.8 4- 15.3 �9 47.5 s 13.0~ 34.9 • 4.4~ 

ts 30.44- 6.3 30.54- 5.3 22.44- 3.9 b 21.44- 3.4 ~ 17.24- 2.2 c 
Testes 21.54- 3.2 2 6 . 0 •  7.2 16.52[= 3.2 b 18.1-[- 4.4 12.4q- 3.2 ~ 

Eyes 20.5-4-.4.3 19.44- 1 . 4  1 3 . 6 i  0.3 ~ 13.6:~ 2.1 ~ 11.84- 1.2 ~ 

Pancreas 42.3 4- 4.3 47.0 4- 9.8 33.6 • 6.8 b 32.7 -t- 8.9 ~ 25.3 4- 3.6 c 

Cerebrum 6.54- 1.0 7.44- 0.7 5.84- 1.2 5.14- 1.0 a 5.24- 0.7 b 
Cerebellum 7.4 4- 1.1 9.3 4- 1.2 7.1 4- 0.8 6.0 4- 0.6 b 5.7 4- 1.0 b 

Liver 55.6 4- 9.8 62.7 • 5.8 49.5 4- 12.5 33.9 4- 6.4 ~ 40.6 4- 9.4 b 

Spleen 68.8 4- 21.7 83.5 4- 19.2 62.0 4- 12.2 55.8 4- 16.9 46.1 -4- 5.8 b 

The experimental details are described in the text. 6 h after dosage of the radioactivity the animals were sacrificed and the tissues were 
quickly removed. The concentration of radioactivity in the tissues was determined by means of a Nuclear Chicago Mark I?[ Iiquid scintillation 
spectrometer after solubilization of parts of the tissues with 1 N NaOH. Instaget| (Packard) was used as counting solution. The radioactivity 
is expressed as disintegrations per min (dpm per g ol tissue) ( i  S.D.). 

p ~ 0.05; b p ~ 0.01; c p ~ 0.005; as compared with 0 mg n-erythorbie acid 
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Another  effect, which has not  ye t  been fur ther  invest i -  
gated, concerns the  influence of ery thorbic  acid on L- 
ascorbic acid up take  by the  tissues. Pre l iminary  results 
obtained in a s tudy  on male  guinea-pigs (220-250 g, 
7 animals  per  group), adminis tered  oral ly erythorbic  acid 
(0, 20, 50, 100 or 400 mg per  day) in addi t ion to L-ascorbic 
acid (20 mg per day, v i t amin  C-deficient diet) for three 
days and a single oral ~4C-labelled dose of L-ascorbic 
acid (10 ixCi, specific ac t iv i ty  4.78 mCi/mmole)  on the  
last day  of the exper iment ,  together  wi th  erythorbic  
acid, indicate  a significant impa i rment  in the up take  of 
the  labelled v i t amin  C, a l ready following adminis t ra t ion  
of 50 mg of erythorbic  acid per  day,  in the  adrenal  
glands, the  lungs, the  kidneys,  the testes, the  eyes and 
in the  pancreas (Student ' s  t-test, p < 0.01). Adminis t ra-  
t ion of 100 or 400 mg of erythorbic  acid caused an even 
fur ther  decrease in the  up take  of the  labelled ascorbic 
acid by  these tissues. I n  addition, uptake  of ascorbic acid 
was also s ignif icantly reduced in cerebrum, cerebellum, 
l iver  and spleen (p < 0.01). The percentage reduct ion  in 
accumula t ion  of the  v i t amin  caused by adminis t ra t ion  

of ery thorbic  acid was approx ima te ly  50% in the  adrenal  
glands, testes, kidneys,  lungs and eyes (Table). 

F r o m  these pre l iminary  results i t  is to be concluded 
tha t  the  avai labi l i ty  of L-ascorbic acid (v i tamin C) is 
diminished, if e ry thorbic  acid is adminis tered together  
wi th  x-ascorbic acid. 

Zusammen/assung. Eine  Verabre ichung yon Ery thor -  
b ins iu re  (D-Isoascorbins~ture, D-Araboascorbinsiure)  ver-  
minder t  die Aufnahme  yon Ascorb ins iure  (Vitamin C) 
in verschiedenen Organen des Meerschweinchens.  Da 
Ery thorb insgure  nur  eine sehr geringe Vi tamin-C-Akt iv i -  
t a t  besitzt ,  wird bei einer gleichzeit igen E innahme  yon 
E r y t h o r b i n s i u r e  und Ascorbins~ture die Verf i igbarkei t  
des Vi tamin  C Iiir den Tierorganismus signifikant redu- 
ziert. 

D. HORNIG, F. WEBER and O. Wlss  

Department o/ Vitamin and Nutritional Research, 
F. Ho//mann-La Roche 6, Co., Ltd., CH-4002 Basel 
(Switzerland), 8 December 7973. 

Synthesis of Ochratoxins TA and Tc, Analogs of Oehratoxins A and C 

Ochratoxins  are tox ic  metabol i tes  produced by several 
species of A spergillus and Penicillium~-! Ochra toxin  A 
(OA), 7-carboxy- 5-chloro- 3, 4-dihydro- 8-hydroxy- 3-meth- 
yl i socoumarin  moie ty  (ochratoxin e) l inked by an amide 
bond to L-/~-phenylalanine through the  7-carboxyl  
group, and ochra toxin  C (OC), the  e thyl  ester of OA, are 
the  most  toxic  metabol i tes  wi th in  this series. In  contrast ,  
ochra toxin  ~ (O~) has not  p roven  toxic  to test  animals  5, ~. 
In  order to p inpoin t  the  influence of the  side chain in the  
Oe moie ty  on the  tox ic i ty  of OA, we have  invest igated 
the  effect of subs t i tu t ing  tyrosine for phenylalanine.  
This  paper  presents  a me thod  for the  synthesis  of ochra- 
tox in  T ,  (OTA) and Tc (OTc), and describes the  physico- 
chemical  propert ies  of these analogs. 

Materials and method. Ochra toxin  A was produced  in 
rice by Aspergillus ochraceus 3174 as describedT, 8. 
Ochra toxin  ~. was prepared by  acid hydrolysis  of na tura l  
crystal l ine OA 5, and was purified by  Adsorbosil  chroma- 
tography  5. 

Thin  layer ch romatography  (TLC). Silica gel G and 
silica gel t I  (both f rom B r i n k m a n n  Ins t ruments  Co.), 
coated to the  glass plate  to a thickness of 0.25 m m  and 
0.5 m m  respect ively,  were used for analyt ical  and prepar-  
a t ive  TLC. Benzene:  acetic acid (3:1) was used as a 
developing reagent.  The f luorescent  spots or bands were 

detected under  a longwave u.v. l ight  or charred with  
H~SO~. 

Prepara t ion  of OTe and OTA. 25 mg tyrosine e thyl  ester 
and 27 mg of e t h o x y - l - e t h o x y  carbonyl - l ,  2-dihydro- 
quinol ine (EEDQ) were added to a t e t r ahydrofuan  solution 
conta ining 27 mg of Og. The mix ture  was then  st irred at  
room tempera tu re  overnight ,  filtered, and evaporated.  
Crystals were formed after  addi t ion of Skel lysolve ]3 to 
the  oily residue, to which a small  a m o u n t  of e thyl  
aceta te  was added. The crystals were redissolved in E t O H ,  

1 K. J. VAN DER MERWE, P. S. STEYN, L. FOURIE, DE B. SCOTT and 
J, J .  THERON, Nature, Lond. 205, 1112 (1965). 

2 C. W. HESSELTINE, ]~. ]~. VANDEGRAFT, D. I. FENNELL, M, L. 
SMITH and O. L. SHOTWELL, Mycologia 64, 539 (1972). 

8 W. VAN W.~LBEEK, P. M. SCOTT, J .  HARWIG a n d  J .  W. LAV~ZRENCE, 
Can. J. 2dierobiol. 75, 1281 (1969). 

4 A. CIEGLER, D. V. FENNELL, I~. J .  ~VflNTZLAFF a n d  L. LEISTNER, 
Naturwissenschaften 59, 365 (1972). 

5 F. S. Cm4 I. NoE and C. C. CHANG, Life Sci. 17, 503 (1972). 
6 M. YAMAZAKI, S. SUZUKI, Y. SAKAKIBARA a n d  K. 5{IYAKI, J a p a n .  

J. reed. Sei. Biol. 2#, 245 (1971). 
H. L. TRENK, M. F~. BUTZ and F. S. CHu, AppI. Microbiol. 21, 1032 
(1971). 

s F. S. C~tlJ and ~. E. BUTZ, J. Ass. off. analyt. Chem. 53, 1253 (1970). 
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Mass spectrum and structure of 
ochratoxinT c. 


