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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. 
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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 ,  
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a n d  appl ied  to 4 p r e p a r a t i v e  p la t e s  for  TLC. T h e  green  
f luorescen t  b a n d  (RI 0.47) c o n t a i n i n g  pur i f ied  OTc was 
sc raped  f rom the  deve loped  p la t e s  a n d  Muted w i th  
m e t h a n o l .  50 m g  of OTe was recovered  a f te r  t he  m e t h a n o l  
was  evapora t ed .  

O c h r a t o x i n  TA was p r e p a r e d  b y  a lka l ine  hydro lys i s  of 
OTe. 6/10 ml  of 1 N N a O H  was a d d e d  to  a n  OTc so lu t ion  
(20 m g  in 1.2 ml  E t O H ,  t he  so lu t ion  t u r n e d  f rom a l igh t  

p i n k  to a f a in t  yel low upon  a d d i t i o n  of NaOH) .  U p o n  
d i lu t ion  w i t h  dis t i l led water ,  acidif ied w i t h  1 N HC1, t he  
m i x t u r e  was e x t r a c t e d  e x h a u s t i v e l y  w i t h  e thy l  e ther ,  
evapora t ed ,  a n d  t h e n  app l ied  to  four  p r e p a r a t i v e  TLC 
pla tes .  Af te r  developing,  t h e  p la tes  showed  two f luorescen t  
bands ,  one a t  t he  or ig in  (blue) and  t he  o the r  w i t h  an  Rf  
of 0.26 (greenish).  T he  l a t t e r  b a n d  was sc raped  f rom t h e  
plates ,  and  t h e n  Muted  w i t h  m e t h a n o l .  14 m g  of OTA was 
o b t a i n e d  a f te r  t he  M e O H  was evapora t ed .  

Results and discussion. C h a r a c t e r i z a t i o n  of OTe a n d  
O T , .  T h i n  layer  c h r o m a t o g r a p h y  of t h e  pur i f ied  ana logs  
a t  10 ~tg pe r  spo t  revea led  on ly  I r o u n d  green  f luorescen t  
spo t  a t  an  Rf  va lue  of 0.47 for OTc and  i of 0.26 for OT , .  
The  Rf  va lue  for  OA s t a n d a r d  was found  to  be  0.57 u n d e r  
t he  same  condi t ions .  Tyros ine  was t he  on ly  amino  acid 
de t ec t ed  ( B e c k m a n  S p i n c o  Model  12013 a m i n o  acid 
analyzer)  a f t e r  hydro lys i s  in  6 N HC1 a t  110 ~ for  48 h. 
O c h r a t o x i n  T ,  was  r ead i ly  c o n v e r t e d  b a c k  to OTc upon  
es te r i f ica t ion  w i t h  E t O H  in B F  3. A l t h o u g h  mass  spec t ra l  
ana lys i s  (Associa ted Elec t r ica l  Indus t r i e s ,  Ltd .  M-9 mass  
spec t romete r )  for OTA was unsuccessful  because  of t he  
low vo la t i l i t y  of t h e  p roduc t ,  exce l len t  mass  spec t ra l  
resu l t s  for OTc were o b t a i n e d  (Figure).  T he  presence  of 
ha l ide  (cfllorine) ion in t he  molecule  was ev i den t  f rom the  
a b s o r p t i o n  in tens i t i e s  of a n u m b e r  of ion peak  pairs,  such  
as a t  m/e 447 a n d  449, 402 and  404, 374 and  376, 239 (base 
peak)  and  241, h a v i n g  a r a t io  of a p p r o x i m a t e l y  3 to  1. The  
molecu la r  we igh t  of OTc as d e t e r m i n e d  b y  t h e  mass  
spec t rome t r i c a l  m e t h o d  was found  to  be  447 (requires  
447). The  a b s o r p t i o n  m a x i m a  of OTc a b o v e  300 n m  
resembled  those  of OA (Z m a x i m a  a t  330 n m  a n d  380 rim), 
and  were  f u r t h e r  found  to  be  d e p e n d e n t  u p o n  p H  a n d  
e n v i r o n m e n t a l  cond i t ions  5. Molar  abso rp t iv i t i e s  e (calcu- 
l a t ed  on  t he  basis  of t y ros ine  con ten t )  for OTe a t  330 n m  
and  380 n m  were f o u n d  to  be  2610 and  9660 in  E t O H ,  a n d  
7570 a n d  200 in acidic E t O H  (2 ml  E t O H  a n d  1 ml  

0.1 N HC1), whi le  those  for  OTA were found  to be  9770 
in E t O t I  (380 nm)  a n d  7770 in acidic  E t O H  (330 rim). 
S p e c t r o p h o t o m e t r i c a l  t i t r a t i o n  ~ revea led  t h a t  the  dissoci- 
a t ion  c o n s t a n t s  for t he  phenol ic  h y d r o x y l  g roup  in the  
i socoumar in  r ing  of OTc and  O T ,  were 6.41 and  7.09 
(compared  to va lues  of 7.14 for OC n a d  7.05 for OA; ref. 
5) respect ive ly .  [e]~5 for OTe a n d  OTA in E t O H  were 
found  to be  - -41.2 (c. 0.28) and  - -141 (c. 1.3). 

Chicken  e m b r y o  assay.  The  toxic i t ies  of OTe a n d  O T ,  
were t e s t ed  b y  ch icken  e m b r y o  assay  as p rev ious ly  descr ib-  
ed, and  t h e  resu l t s  are shown  in t he  Table .  O c h r a t o x i n  
Tc was f o u n d  to be  s l ight ly  more  tox ic  t h a n  OA, b u t  OTA 
is s l igh t ly  less tox ic  t h a n  e i t he r  of these  5. Since OTe h a s  a 
lower p K  for t he  phenol ic  h y d r o x y l  g roup  t h a n  does OA, 
whereas  OTA has  a h ighe r  p K  va lue  t h a n  OA, these  resul t s  
s u p p o r t  our  p rev ious  p o s t u l a t i o n  r ega rd ing  t he  i m p o r t a n c e  
of t he  d issoc ia t ion  of the  phenol ic  h y d r o x y l  g roup  in 
o c h r a t o x i n  for in tox ica t ion .  Never the less ,  s tudies  on 
o the r  a n i m a l  sys t ems  will h a v e  to  be  car r ied  ou t  to  pin-  
p o i n t  t he  lesions on t a r g e t  organs  or t i ssues  before  a n y  
conclusions  can  be  m a d e  concern ing  t he  mode  of ac t ion  
of these  new ana logs  9. 

Tes t ing  of cu l tu re  f i l t r a tes  of Aspergillus ochraceus a n d  
Penicillium viridicatum. I n  a n  a t t e m p t  to  f ind  w h e t h e r  
some o c h r a t o x i n - p r o d u c i n g  fungi  m i g h t  p roduce  OTc a n d  
OTA, c rude  ex t r ac t s  o b t a i n e d  f rom rice in  wh ich  A. 
ochraceus 3174 and  P. viridicatum were g rown for 1 week  
a t  room t e m p e r a t u r e  were ana lyzed  b y  TLC me thod .  No 
f luorescence spots  h a v i n g  Rf  va lues  r e sembl ing  those  of 
OTe and  O T ,  were de tec ted .  I t  was  the re fo re  conc luded  
t h a t  these  2 cul tures ,  a t  least ,  do no t  p roduce  these  
ana logs  in n a t u r e  u n d e r  t he  cond i t ions  descr ibed.  W h e t h e r  
o the r  o c h r a t o x i n  p roducer s  syn thes ize  these  analogs,  a n d  
w h e t h e r  t h e  same  o rgan i sms  we t e s t ed  p roduce  these  
ana logs  w h e n  i n c u b a t e d  u n d e r  o the r  condi t ions ,  are  two 
ques t ions  which  r e m a i n  to  be  i nves t i ga t ed  19 

Zusammen/assung. Zwei Ochra tox inana loge ,  Ochra-  
t ox in  TA (OTA) u n d  Te  (OTc) w u r d e n  aus  Ochra tox in -~  
chemisch  s y n t h e t i s i e r t  i n d e m  P h e n y l a l a n i n  u n d  sein 
A t h y l e s t e r  im 1Kolekiil d u r c h  Ty ros in  u n d  Tyros in-  
g t h y l e s t e r  s u b s t i t u i e r t  wurden .  Der  H t i h n e r e m b r y o n e n -  
t e s t  ergab,  dass  OTe e twas  tox i sehe r  u n d  OTA e twas  weni-  
ger  tox i sch  is t  als O c h r a t o x i n  A (OA). 

Toxicity of OT A and OT c to 8-day-old chicken embryos 

Analogs Amount Toxicity 
injected (No. dead/No, surviving embryos, 
(Dg/egg) 2 weeks after injections) 
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OT e 28 3]3 
14 9/lo 
7 7/10 
3.5 1/10 

OT A 21 6/10 
10 1/10 
5 l/z0 
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Blockade of the Hydrosmotic Effect of Vasopressin by Cytochalasin B 

Cytocha la s in  B (CB) is a macro l ide  an t ib io t i c  inde-  
p e n d e n t l y  i so la ted  b y  TURNER in E n g l a n d  1 and  b y  
}~OTI-tWEILER and  TAMM 2 in Swi tzer land ,  u n d e r  t h e  n a m e  
of phomin .  Since t h e  r e p o r t  b y  CARTER in 1967 a, CB has  " 

been  i n t ens ive ly  i nves t i ga t ed  in m a n y  cell sys tems.  I t  
has  been  shown t h a t  th i s  s u b s t a n c e  i n t e r ac t s  w i t h  micro-  
f i l aments ,  d i sorgan iz ing  the  ec top lasmic  cell web 4, 5 a n d  
a l ters  severa l  cell funct ions ,  such  as cytokines is ,  mot i l i ty ,  


