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t u r b i d i t y  a n d  b y  phase  c o n t r a s t  microscopy) .  The  th ick-  
ness  of t he  cell walls of B. megaterium w h e n  m e a s u r e d  in 
u l t r a - t h i n  sec t ions  was a b o u t  310/~.. Af ter  f o r m a m i d e  ex- 
t r a c t i o n  i t  d r o p p e d  to 110 A. A t  t he  poles of some mem-  
branes ,  r e m n a n t s  of t he  surface  layer  were found,  th i s  
be ing  ev idence  for t he  superf ic ia l  loca l iza t ion  of t he  re- 
m o v e d  layer  ( te ichoic  acid in t he  case of B. megaterium, 
Figure  2). Cons ider ing  some l i t e r a ry  d a t a  *,3 a n d  the  lyso- 
z y m e  s ens i t i v i t y  of t he  f ine m e m b r a n e s ,  i t  m a y  be a s s u m e d  
t h a t  t h e y  r e p r e s e n t  t he  m u c o p e p t i d e  basa l  l aye r  of B.  
megaterium a n d  of B. subtilis, respec t ive ly .  De ta i l ed  re-  
sul ts ,  t o g e t h e r  w i t h  a c o n c e p t i o n  of t h e  u l t r a s t r u c t u r a l  
a r r a n g e m e n t  of t h e  Gram- ix)s i t ive  cell wall,  wilt be  p u b -  
l ished e lsewhere  L 

G r a m - n e g a t i v e  bac te r i a ,  18-h-old ceils of Proteus vul- 
garis P~ (CCM 1799), were  t r e a t e d  w i t h  f o r m a m i d e  a t  
170°C for 20 m i n  or longer.  I n  no  case were r egu la r  rod-  
s h a p e d  m e m b r a n e s  obse rved .  On t he  con t r a ry ,  i r regular ,  
p a r t l y  solubi l ized m a t e r i a l  w i t h  r e m n a n t s  of a n o t h e r  sub-  
s t ance  was found  (Figure  3). Th i s  unsuccessful  a t t e m p t  to  
isola te  t h e  m u c o p e p t i d e  layer  could be  e x p l a i n e d  b y  

s t ronge r  c o v a l e n t  b o n d s  b e t w e e n  the  m u c o p e p t i d e  a n d  a 
s u b s t a n c e  of t he  over ly ing  layer  (pept ides  or l ipopoly-  
sacchar ides)  : -10 

Zusammen/assung. Die obere  Sch ich t  de r  ZellwXnde v im 
B. megaterium M und  B. subtilis wurde  mi t t e l s  E x t r a k t i o n  
m i t  he i s sem F o r m a m i d  besei t ig t .  Zur t i ckb le ibende  st~tb- 
chenf6rmige ,  e t w a  110 A dicke  M e m b r a n e n  e n t s p r e c h e n  
o f f enba r  de r  r ig iden  M u c o p e p t i d - B a s a l m e m b r a n  de r  Bak -  
terienzellw~inde. 
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Metabolism of Phospholipids in Scorbutic 
Guinea-Pigs 

T h e  role p l a y e d  b y  l -ascorbic  acid in the  m e t a b o l i s m  of 
p h o s p h o l i p i d s  is as  ye t  qu i t e  unexp lo red .  T h e r e  are  a 
n u m b e r  of works  conce rned  w i t h  t h e  c a t a l y s i n g  effect  of  
v i t a m i n  C in phospho l i p id  o x i d a t i o n  (ELLIOTr a n d  LmET 1 
~VILLIAMS 2, R A D S M A  a n d  VAN GRONINGEN a) ; b u t  t h e r e  is 
on ly  a v e r y  smal l  a m o u n t  of work  on  t he  m e t a b o l i s m  of 
phospho l ip ids  in o rgan i sms  sub jec t ed  to  C-av i taminos i s .  

50 ma le  guinea-pigs ,  weighing  200 g on t he  average ,  
were d iv ided  in to  4 g roups  a n d  fed ad libitum on a s l ight ly  
modif ied  L u n d e  s co rbu togen i c  diet .  The  con t ro l  g roup  ob-  
t a i n e d  da i ly  5 m g  l -ascorbic  acid perora l ly .  T he  experi-  
m e n t a l  an ima l s  were kil led on  the  9th,  18th  a n d  25 th  d a y  
re spec t ive ly  of t he  s co rbu togen ic  regime,  a n d  subse-  
q u e n t l y  t h e  c o n c e n t r a t i o n  of phospho l ip ids  was de te r -  
m ined  acco rd ing  to  t he  m e t h o d  of STEWART a n d  HENDRY 4 
in t h e i r  b lood s e r u m  a n d  liver. I n  f u r t h e r  expe r imen t s ,  on  
a g roup  of con t ro l  an imals ,  guinea-pigs  fed for 12 and  26 
days  on  sco rbu togen ie  diet ,  Na2HPa*O 4 was a d m i n i s t e r e d  
i n t r a p e r i t o n e a l l y  in doses of 0.16 #C for 1 g of t he i r  
we igh t ;  24 h l a t e r  t he  an i m a l s  were killed, and  p h o s p h o -  
l ipids were i so la ted  f rom t h e i r  l iver  accord ing  to the  
m e t h o d  of DAVlDSON et  al. s. I n  t h e  f rac t ion  ob t a ined ,  the  
p h o s p h o r u s  c o n t e n t  was  d e t e r m i n e d  b y  m e a n s  of phos-  
p h o m o l y b d e n a t e  a n d  also the  r a d i o a c t i v i t y  was de te r -  
mined .  T h e  resu l t s  were expressed  in t h e  fo rm of r e l a t ive  
specific a c t i v i t y  g iven  b y  t he  r e l a t i onsh ip  of the  specific 
a c t i v i t y  of phospho l ip id s  to  t h e  specific a c t i v i t y  of acid-  
soluble  phospho rus .  

T h e  changes  which  occur red  in t h e  c o n c e n t r a t i o n  of 
phospho l ip id s  in  t h e  course  of C-av i t aminos i s  are  s h o w n  
in t h e  Table .  A t  the  b e g i n n i n g  a v e r y  s ign i f ican t  increase  
can  be  seen in the  b lood se rum,  r e t u r n i n g  to  n o r m a l  n o t  
earl ier  t h a n  in the  t e r m i n a l  phase  of scurvy.  I n  the  liver, 
a p r o v a b l e  decrease  t akes  place  un t i l  t he  9 th  d a y  of t he  
a v i t a m i n o s i s ;  u p  to t he  18 th  d a y  t he  level increases,  a n d  
con t inues  to  increase  un t i l  t h e  t e r m i n a l  phases  of C- 
av i t aminos i s .  

On  s t u d y i n g  the  i n c o r p o r a t i o n  of pa2 in to  l iver  phos-  
phol ip ids ,  i t  was  h m n d  t h a t  t h i s  process  undergoes  no  
c h a n g e  d u r i n g  a 12-day a d m i n i s t r a t i o n  of s co rbu togen ic  
d ie t ;  on  t h e  o t h e r  h a n d ,  u n d e r  cond i t i ons  of a n  a l r e a d y  
deve loped  C - a v i t a m i n o s i s  (in a p h a s e  w h e n  t h e  a n i m a l s  
refuse food) a p r o v a b l e  acce le ra t ion  of t he  process  
( P  < 0.01) t a k e s  place  (Figure) .  

Concentration of lipid phosphorus (rag %) in blood serum and liver 
of guinea-pigs during the development of C-avitamflmsis 
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Relative specific activity of 
liver phospholipids in nor- 
real and scorbutic guinea- 
pigs. 
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The changes occurr ing in phospholipid levels in the  
different  tissues of scorbutic guinea-pigs are not  un i form 
(KAwlSHWAR et  al. ~) ; concent ra t ion  of lipoid phosphorus  
increases in the blood s e r u m  (BANI~:RJEF- and BANDYO- 
PADHYAy7). Our findings are in agreement  wi th  these re- 
suits. In  view of the  cent ra l  role p layed  by  the  l iver  in 
phospholipid metabol ism,  a most  in teres t ing f inding is 
the  marked  accumula t ion  of phospholipids in t he  l iver  of 
scorbutic guinea-pigs. S imul taneous ly  wi th  the  increase 
of phospholipid concentra t ion,  an  increased incorpora t ion  
of the phospha te  p3~ into  ti le f ract ion of l ipoid phos- 
phorus also takes  place. This  signifies tha t ,  in condi t ions  
of fully developed C-avi taminosis ,  an increased hepa ta l  
synthesis  of phospholipids occurs. However ,  the  mecha-  
nism of this phenomenon  remains  undetec ted ,  and i t  is 
no t  excluded t h a t  the  accumula t ion  of l iver  phosphol ipids  
depends also on an increased deposi t ion of phospholipids 
in the  l iver  to the  de t r imen t  of o ther  organs. 

Zusammen/assung. Akute r  Vi tamin  C-Mangel verur-  
sacht  bei Meerschweinchen vor i ibergehenden Anst ieg des 
Phospholipidspiegels  im Blutserum,  erh6hte  Inkorpora-  
l ion  des P32-Phosphates in die Leberphosphol ip ide  und 
eine m a r k a n t e  Akknmula t ion  yon  Leberphosphol ip iden.  
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5 - M e t h o x y -  and 5 - H y d r o x y - I n d o l e a l k y l a m i n e s  
in the  Sk in  of Bufo  a l var ius  1 

Amongs t  the  40 Bu/o species so far examined  in this  
l abo ra to ry  for thei r  skin con ten t  of biogenic amines,  the  
Nor th  Amer ican  Bu[o alvarius Girard  occupies a un ique  
position. The  skin of this  deser t  toad  contains,  in addi t ion  
to the  usual  5 -hydroxyindotea lkylamines  and to several  
unknown indoles, enormous  amoun t s  of 5 -methoxyindole  
der iva t ives  represented main ly  by  5 -me thoxy-N,N-d i -  
m e t h y l t r y p t a m i n e  (O-methylbufotenine)  and,  subordi-  
nately,  by  5 - m e t h o x y - N - m e t h y l t r y p t a m i n e  and 5-meth-  
oxyindolace t ic  acid (5-MIAA). 

The  d ry  skins of 12 specimens of Bu]o alvarius were 
ex t rac ted  twice wi th  70% acetone,  a lways keeping dis- 
t inc t  the glands and the  remaining  skin. A minor  pa r t  of 
the  24 ex t rac t s  was pu t  aside for individual  est imations,  
the bulk  was pooled to cons t i tu te  a g landular  and a non- 
g landular  skin ext rac t ,  respect ively.  Amoun t s  of these 
ex t rac t s  corresponding to 20 g of non-g landular  skin, or 
5 g of glands, were evapora ted  to dryness and the  residues 
t aken  up in 98% ethanol ,  which was then  passed th rough  
an alkal ine a lumina  column.  E lu t ion  was carried out,  as 
usual,  wi th  descending concent ra t ions  of ethanol ,  and the  
di f ferent  eluates submi t t ed  to pape r  ch romatography ,  
th in  layer  c h r o m a t o g r a p h y  and bioassay ~. I t  was found 
t h a t  cutaneous  glands conta ined  0.8 to  5 mg  bufotenine  
and as m u c h  as 60 to 160 mg  O-methy lbufo ten ine  per  g 
dry  tissue. For  non-glandular  skin, values  of known com- 
pounds  were as follows : 0.33-2.15 mg bu fotenine,  1.0-3.5 
mg O-methylbufotenine ,  0.020-0.023 mg 5 -me thoxy-N-  
me thy l t ryp t amine ,  0.04 mg  5-MIAA, 0.004-0.006 mg  5- 
HT,  0.03-0.04 mg N-methy l -5 -HT,  and 0.011-0.012 mg/g  
5-HIAA.  O-methy lbufo ten ine  could easi ly be  ob ta ined  in 
crystal l ine form, as picrate,  f rom the  98% e thanol  e luate  
of the a lumina  co lumn loaded wi th  the  g landular  ex t rac t .  
This  picrate  was indis t inguishable  f rom the  corresponding 
synthe t ic  compound.  The  base prepared  f rom the na tura l  
picrate  and the  synthe t ic  0 -me thy lbu fo t en ine  base, in 
thei r  turn,  showed the  same chromatograph ic  behaviour ,  
the same ul t raviole t  and infrared spectra  and the  same 
peak in gas ch roma tog raphy  (HOLMSTEDT et al. a). and on 
t r e a t m e n t  wi th  hydrogen  peroxide  gave  the  same N-oxide .  

So far, 5-methoxyindoles  have  been found only in some 
South  Amer ican  vege tab les  3-* and, in animals,  only  in 
the  pineal  gland of m a m m a l s  and birds 7,s. According  to 
AXELROD and WEISSBACH 9, 5 -hydroxyindole-O-methyl -  
t ransferase,  the  enzyme  responsible  for 0 - m e t h y l a t i o n  of 
5-hydroxyindoles ,  is s t r ic t ly  localized in the  pineal  body.  
Presen t  resul ts  show t h a t  amphib ian  skin also m a y  possess 
5 -hydroxy indo le -0 -methy l t rans fe rase  ac t iv i ty .  

Detai ls  will  be publ ished elsewhere. 

Riassunto. Gli es t ra t t i  di pelle di Bu]o alvarius, rospo 
delle regioni deser t iche del Nord  America,  contengono,  
ol tre  alle consuete  5-idrossi indolalchilamine (5-HT, N- 
met i l -5 -HT,  bufotenina)  enormi  q u a n t i t a t i v i  di de r iva t i  
5-metossiindolici,  r appresen ta t i  sop ra t tu t to  da O-metil-  
bufotenina .  Ques t s  pu6 giungere a cost i tui re  fino il 16% 
del peso delle ghiandole cu tanee  secche. Si insiste sulla 
probabi le  presenza di 5-idrossi indolo-O-meti l t ransferasi  
nella pelle di Bu/o alvarius. 

V. ERSPAMER, T. VITALI, 
M. ROSEGHINI, and J.  M. CEI 

Istituti di Farmacologia e di Chimica Farmaceutica, 
Universit~ di Parma (Italia), and Instituto de Biologia, 
Universidad Nacional de Cuyo, Mendoza (Argentina), 
Apri l  30, I965. 

Supported by a grant from the Consiglio Nazionale delle Ricerche, 
Roma. 
Standard 5-methoxyindoles used for comparison were in part ob- 
tained from the Farmitalia Research Laboratories, Milan; in part 
synthesized by one of us (V.). A sample of natural O-methylbufo- 
tenine was kindly supplied by Dr. TSCHESEHE, Boml. 

3 B. HOLMSTEDT, V. J. A. VANDENHELrVEL, W. L. GARDINER, and 
E. C. HORSING, Analyt. Bioehem. 8, 151 {1964). 

4 S. ~vVILmNSON, J. chem. Soc. 2, 2079 (1958). 
s I. PACHTER, D. E. ZACHA~IUS, and O. RIB~IRO, J. org. Chem. 24, 

1285 (1959). 
6 G. LEGLER and R. TSCHESCHE, Naturwissenschaftcn 50, 94 (1963). 
7 A. B. LERNER and Y. TAKAHASH1, J. biol. Chem. 235~ 1992 (1960). 
a j .  AXELROD, R. J. WURTMAN, and CH. M. WINGET, Nature 201, 

1134 (1964). 
o j .  AXELROD and H. WEISSBACH, Science 131, 1312 (1960); J. biol. 

Chem. 236, 211 (1961). 


