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were seen. I t  was  expec t ed  t h a t  a f t e r  a lka l i  t r e a t m e n t  
pores,  if p resen t ,  would  be more  ev ident .  

SHATKI~ and  TATUM 7 sugges ted  t h a t  s e p t u m  f o r m a t i o n  
in Neurospora occurs  b y  a process  of cell wal l  i n v a g i n a t i o n  
a n d  fusion. W h e t h e r  th i s  is t he  case in G. lactis is u n k n o w n .  
However ,  i t  is clear t h a t  t he  discs co r r e spond ing  to s ep t a  
are read i ly  re leased f rom t h e  wails  of t he  p seudomyce l ium.  
I n  t he  e l ec t ron  microscope,  a g rea t  n u m b e r  of these  discs, 
more  or less free of cell walls, c an  be  seen. T he  l i be ra t ion  
of these  sep ta  is p r o b a b l y  due  to pa r t i a l  chemica l  diges- 
t i on  of t he  j u n c t i o n  be t w een  s e p t u m  a n d  wall.  

These  s ep t a  co r respond  to  f r ac t ion  1 of KESSLER a n d  
NICKERSON l, t h a t  is t he  cell wal l  a f t e r  d iges t ion  w i t h  
alkali .  Theore t i ca l ly  these  should  c o n t a i n  on ly  t he  g lucan-  
p ro t e in  componen t ,  b u t  we h a v e  also found  m a n n o s e  in 
th i s  f rac t ion.  

Resumen. LaB pareces  celulares  a i s ladas  de G. lactis, 
despu6s de t r a t a d a s  con  6ter y K O H  1N,  m u e s t r a n  al 
examina r l e s  en  el electr6nico,  los t a b i q u e s  t ransversa les ,  
circulares,  de e s t r u c t u r a  f ibr i lar  no  o r i e n t a d a  y sin poros, 
sepa rados  del  res to  de la pared.  Su composic i6n es 
g lucano -p ro t e ina  y manosa .  
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P r e l i m i n a r y  S t u d i e s  of  t h e  M e t a b o l i s m  o f  
2 - G u a n i d i n o m e t h y l  - 1 : 4 -  b e n z o d i o x a n  S u l p h a t e  

( G u a n o x a n )  

G u a n o x a n  is a powerfu l  a n t i h y p e r t e n s i v e  a g e n t  in  man ,  
a n d  in dogs produces  a cons iderab le  adrenerg ic  neu rone  
b lockade ,  a n t a g o n i z i n g  the  effects of ep i neph r i ne  a n d  
n o r e p i n e p h r i n e  a t  e - recep tor  sites, dep le t ing  t he  nor-  
ep inephr ine  c o n t e n t  of t he  hea r t ,  spleen and  h y p o t h a l a -  
mus  a n d  ad rena l  glands~-5. 

The  m e t a b o l i s m  of 2 - a l k y l a m i n o m e t h y l - l : 4 - b e n z o -  
d i o x a n  ha s  been  s tud ied  in m a n  and  in an i m a l s  in  de ta i l  
b y  McMAHON et  al. ~-s. Ox ida t i ve  d e g r a d a t i o n  of t he  
a l k y l a m i n o m e t h y l  cha in  a n d  h y d r o x y l a t i o n  of t he  aro- 
m a t i c  nuc leus  were t he  m a i n  me tabo l i c  p a t h w a y s  found.  
A l t h o u g h  guan id ines  wh ich  exis t  n o r m a l l y  in  biological  
sys t ems  unde rgo  m a n y  t r a n s f o r m a t i o n s ,  t he re  is v e r y  
l i t t l e  evidence,  if any,  to  show t h a t  o t h e r  non -phys io -  
logical guan id ines  are m e t abo l i z ed  to a g rea t  ex t en t .  Thus ,  
w h e n  t a u r o c y a m i n e  ~ is g iven  to  dogs, 80% of i t  is ex-  
c re t ed  u n c h a n g e d ;  s u l p h a g u a n i d i n e  10 is a c e t y l a t e d  in t he  
amino  g roup  of the  a r o m a t i c  r ing  and  s t r e p t o m y c i n  and  
d i h y d r o s t r e p t o m y c i n  n are excre ted  la rge ly  unchanged .  

P r e l i m i n a r y  r ecove ry  e x p e r i m e n t s  w i t h  non - r ad i oac t i ve  
g u a n o x a n  showed  t h a t  i t  could  be  e x t r a c t e d  w i t h  n - b u t a -  
nol  f rom s a l t - s a t u r a t e d  ur ine  a n d  assayed  color imetr i -  

ca l ly  b y  means  of t he  Voges -P roskaue r  d iace ty l  r eagen t  
for guan id ines  12. W h e n  a single dose of g u a n o x a n  (88 mg) 
was a d m i n i s t e r e d  ora l ly  to  a beagle  dog, the  t o t a l  excre- 
t ion  of t he  u n c h a n g e d  d rug  d u r i n g  t he  4 days  consecu t ive  
to dosage was found  b y  t he  co lor imet r ic  a s say  to be 
21 -22%.  

Guanoxan-(guanidino-14C) was p r e p a r e d  f rom 2-amino-  
I n e t h y l - l : 4 - b e n z o d i o x a n  b y  r eac t i on  w i th  S - m e t h y l  
t h i o u r o n i u m  sulphate- (uronium-l~C) .  A P a c k a r d  Tr i ca rb  
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sc in t i l l a t ion  c o u n t e r  was  used for  d e t e r m i n i n g  t h e  radio-  
ac t iv i ty .  

24 da i ly  doses (20 mg/kg)  of un labe l l ed  g u a n o x a n  were 
g iven  ora l ly  to  a male  beagle  dog (11.5 kg). These  were 
followed b y  a s imi la r  dose of r ad ioac t ive  g u a n o x a n  (3.24 
/~c). The  ur ine  was t h e n  col lected over  a per iod  of 4 days,  
c o n c e n t r a t e d  in vacuo  and  e x t r a c t e d  w i t h  m e t h a n o l .  
R a d i o a c t i v i t y  m e a s u r e m e n t s  a t  th i s  p o i n t  i nd i ca t ed  t h a t  
t he  r ecovery  of ~4C-labelled m e t abo l i t e s  was in t he  order  
of 5 2 - 5 3 %  of t he  a d m i n i s t e r e d  r ad ioac t ive  dose. 

The  f r a c t i o n a t i o n  of t he  ~4C-labelled m e t abo l i t e s  was  
car r ied  ou t  b y  two d i f fe ren t  m e t h o d s  s i m u l t aneous ly :  
(a) a b s o r p t i o n  on  Amber l i t e  I RC  50 resin,  buf fe red  to p H  
6.5 w i th  d i sod ium h y d r o g e n  p h o s p h a t e ,  t h e n  e lu t ion  of 
t he  me t abo l i t e s  w i t h  water ,  0 .SN HC1 and  1 .2N  HC1 in 
m e t h a n o l  success ively;  (b) p r e p a r a t i v e  t h i c k  p a p e r  
descend ing  c h r o m a t o g r a p h y  us ing  n - p r o p a n o l - a q u e o u s  
m o l a r  a m m o n i u m  c a r b o n a t e - c o n c e n t r a t e d  a m m o n i a  (0.88) 
(70 : 30: 2) as t he  deve lop ing  solvent .  

The  iden t i f i ca t ion  and  c h a r a c t e r i z a t i o n  of t he  m e t a b o -  
l i tes were ach ieved  b y  d i rec t  compar i son  of t he  Rf  va lues  
w i t h  those  of s t a n d a r d s  us ing  c h r o m a t o g r a p h i c ,  e lectro-  
phore t i c  and  combined  b i d i m e n s i o n a l  t echn iques ,  and  
also b y  the  p r e p a r a t i o n  of solid de r iva t i ve s  ( re ineckates ,  
p icra tes)  a n d  b y  compar i son  of these  w i t h  a u t h e n t i c  
der iva t ives ,  

F r a c t i o n a t i o n  b y  m e t h o d  (a) gave  t he  fol lowing label led  
me tabo l i t e s :  arginine ,  4 .3% ; c r ea t i ne -guan id inoace t i c  
acid, 12% ; c rea t in ine-urea ,  19% ; h y d r o x y l a t e d  g u a n o x a n ,  
4 %  ; g u a n o x a n  13.6%. F r a c t i o n a t i o n  accord ing  to (b) af- 
forded  the  same  metabo l i t e s ,  b u t  b e t t e r  s e p a r a t i o n  was 
ach ieved  b e t w e e n  c rea t in ine  and  u rea :  arginine ,  5 % ;  
c r ea t ine -guan id inoace t i c  acid, 9.5% ; c rea t in ine ,  15 .5%;  
urea,  3 .6%;  h y d r o x y l a t e d  guanoxan ,  4 .5%;  a n d  gua-  
noxan ,  15%. 

These  resu l t s  sugges t  t h a t  the  guan id ino  g roup  of 
g u a n o x a n  u n d e r w e n t  t r a n s a m i d i n a t i o n  in the  presence  of 
o r n i t h i n e  and  glycine, to  give arg in ine  a n d  guan id ino  
acet ic  acid respect ively ,  the  l a t t e r  g iv ing rise to  c rea t ine  
and  crea t in ine .  Hydro lys i s  of the  guan id ino  group  to 

u r ea  does no t  a p p e a r  to  be  v e r y  ex tens ive  j udg ing  b y  t he  
smal l  a m o u n t  of label led  urea found  (3 -4%) .  I t  is a s sumed  
t h a t  de s imida t i on  does no t  t ake  place because  t he  m e t a -  
bolic p roduc t ,  N - [ 2 ( 1 , 4 - b e n z o d i o x a n y l ) m e t h y l ] u r e a ,  was  
no t  de t ec t ed  even  in t races .  The  pos i t ion  of the  h y d r o x y l a -  
t ion  in t he  a r o m a t i c  r ing  was no t  e s tab l i shed  fully, b u t  t he  
c h r o m a t o g r a p h i c  b e h a v i o u r  of a phenol ic  m e t a b o l i t e  was  
iden t ica l  to  t h a t  of s y n t h e t i c  2 -guan id inomethy l -7 -  
hydroxy-1 ,  4 -benzod ioxan  su lpha te ,  m.p.  263-264.5  ~ 

The  l a t t e r  was p r e p a r e d  f rom 2-ch loromethy l -7-  
h y d r o x y - l , 4 - b e n z o d i o x a n  ~a b y  convers ion  to t he  azide 
(b.p. 158-164~ mm)  followed b y  h y d r o g e n a t i o n  to  
the  2 - a m i n o m e t h y l - 7 - h y d r o x y - l : 4 - b e n z o d i o x a n  (hydro-  
gen malea te ,  m.p.  184 185 ~ and  g u a n y l a t i o n  w i th  1- 
amidino-3 ,  5 -d ime thy lpy razo l e  su lpha te .  

The  m e t a b o l i c  fa te  of t he  benzod ioxan  r ing  s y s t e m  will 
be discussed in t he  fu ture .  

Resumen. El  sul fa to  de 2 - g u a n i d i n o m e t i l - l : 4 - b e n z o -  
d ioxano  (guanid ino  14C) se s in te t iz6  a p a r t i r  del 2-amino-  
m e t i l - l : 4 - b e n z o d i o x a n o  y el su l fa to  de S -met i l t iou ron io  
(uronio 14C). U n  5 2 - 5 3 %  de la dosis r a d i o a c t i v a  admin i -  
s t r a d a  a los perros  se r ecuper6  en la o r ina  en  la fo rma  de 
los s iguientes  compues tos  r ad ioac t ivos  : a rg in ina ,  c rea t ina ,  
acido guan id ino  ac6tico, c rea t in ina ,  urea,  2 -guanid ino-  
metil-l:4-benzodioxano y un  de r ivado  h id rox i l ado  (fen6- 
lico) del an ter ior .  Se s in te t i z6  t a m b i e n  el su l fa to  de 2- 
guan id inomet i l -7 -h id rox i -1  : 4 -benzodioxano .  

A. CAI~As-RoDRIGUEZ 

Chemical Research Department, Pfizer Ltd., Sandwich 
(Kent, England), Febrztary 2d, 1966. 

~a G. B. MARIN~3-BETT()LO and R. LANDI VITTORu Gazz. chim. ital. 
87, 1038 (1957). 

Phosphorylat ion of Thiamine in the Intestinal 
Wall During Absorption in vivo 

Several  e x p e r i m e n t s  in  v i t ro  1-3 h a v e  shown  t h a t  in tes -  
t i na l  t issue is able  to  p h o s p h o r y l a t e  t h i amine .  T he  pos- 
s ib i l i ty  t h a t  t h i a m i n e  is p h o s p h o r y l a t e d  d u r i n g  i ts  in- 
t e s t i na l  a b s o r p t i o n  ha s  been  sugges ted  b y  some authors*,5 
a n d  denied  b y  o thers  6. However ,  a clear  e x p e r i m e n t a l  
ev idence  of t he  r e l a t ionsh ip  be t w een  t h i a m i n e  phos-  
p h o r y l a t i o n  a n d  its i n t e s t i na l  a b s o r p t i o n  has  n e v e r  been  
produced ,  a l t h o u g h  MACHIDA 7 found  some t h i a m i n e  phos-  
p h a t e s  in t he  wal l  of i sola ted i n t e s t i na l  t r a c t s  of the  r a t  
a f t e r  i n c u b a t i o n  w i t h  th i amine .  

R e c e n t l y  VJENTURA and  I{INDI 8 were able to  show an  
uph i l l  t r a n s p o r t  of t h i a m i n e  b y  the  eve r t ed  i n t e s t i n a l  sacs 
of the  r a t  in  vi t ro ,  and  p u t  forward  t he  h y p o t h e s i s  t h a t  
t h e  u n d e r l y i n g  m e c h a n i s m  of t r a n s p o r t  could be t h i a m i n e  
p h o s p h o r y l a t i o n .  

Here  we will  refer  to  some resul t s  we o b t a i n e d  in a n  
in v ivo  s t u d y  of t h i a m i n e  p h o s p h o r y l a t i o n  d u r i n g  t he  
i n t e s t i na l  a b s o r p t i o n  of e q u i v a l e n t  a m o u n t s  of t h i a m i n e  
hyd roch lo r ide  and  t h i a m i n e - p r o p y l - d i s u l p h i d e  (TPS),  a 

we l l -known t h i a m i n e  d e r i v a t i v e  r ap id ly  a b s o r b e d  a n d  
comple te ly  t r a n s f o r m e d  in to  t h i a m i n e  b y  t he  i n t e s t i n a l  
mucosa  9 11. 
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