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s t rong  peaks  a t  m/e 366 (deacetylaglycone) and  69 
(C5H9+). Compound  F V I I  mus t  therefore  be dideacetyl- 
[usicoccin (IV). 

Dideaeetyl fus icoccin  was  p repared  on t r e a t m e n t  of 
fusicocein (200 mg) in me thano l  (4 ml) wi th  0 .1N N a O H  
in me thano l  (4 ml). Af te r  30 rain a t  room tempera tu re ,  the  
solut ion was neut ra l ized  wi th  HC1, the  me thano l  r emoved  
in vacuo and the  residue ex t rac ted  wi th  chloroform. The 
chloroform solution, washed  several  t imes  wi th  water ,  was 
evapo ra t ed  and the  residue crystal l ized f rom dry  e thy l  
ace t a t e  to  give a solid wi th  mp  183-187~ if t he  crude  
c o m p o u n d  was hea ted  only briefly wi th  e thy l  acetate ,  or 
if the  solvent  was no t  dry,  the  crys ta ls  had  m p  116-117 o 
(microanalysis  showed a con ten t  of 0.5 moles of wa te r  per  
mole of compound) .  [e]~ + 9.5 (c = 0.76 in ethanol) .  R f  in 
4 solvent  systems,  IR-,  NMR-  and mass  spec t ra  were 
ident ical  wi th  those  of compound  F VII .  Calc. for 
Ca2H52010: C, 64.43; H, 8.77. Found :  C, 64.20; H, 8.84. 

The s t ruc tures  of compounds  F IV and F V I I  therefore  
appea r  to  be f i rmly  establ ished,  bu t  fu r ther  work  is re- 
quired to ob ta in  full e lucidat ion of t h a t  of F I I I  (iso- 
fusicoccin). I t  is qui te  possible t h a t  the  fo rmat ion  of iso- 
fusicoccin from fusicoccin only involves a reversible 
r e a r r angemen t  concerning the  acetyl  group p resen t  in the  
glucose moie ty  ; it  was in fact  observed t h a t  on brief t rea t -  
m e n t  a t  room t e m p e r a t u r e  wi th  0.2 M sodium bicarbonate ,  
isofusicoccin yields no t  only monodeacety l fus icocc in  bu t  
also some fusicoccin. 

While  isofusicoccin is near ly  as phy to tox i c  as fusicoccin 
in the  assay wi th  t o m a t o  p lants ,  monodeace ty l fus icocc in  
and  dideacetylfusicoccin  are respect ively  12 and 100 
t imes  less ac t ive  ~, 9. 

Riassunto. Dai brodi  di col tura  di Fusicoccum amygdali 
Del. sono s ta t i  isolati  un isomero della fusicoccina (iso- 
fusicoccina), una  monodeacet i l fus icoccina,  in cui m a n c a  
l 'aceti le  sul residuo del glucosio, e la dideaceti lfusicoccina.  

A. BALLIO, C. G. CASlNOVI, 
0 .  RANDAZZO and C. R o s s I l ~  

Laboratori di Chimica Biologica, 
fstituto Superiore di Sanit&, Roma, and 
Laboratorio di Chimica delle Sostanze Naturali,  
Istituto Chimico dell' Universita, Napoli  
(Italy), 5 November 1969. 

s A. BALLIO, A. GRANITI and G. RANDAZZO, unpublished results 
communicated at the 10th Congress of the Italian Chemical 
Society (Padua 1968), and paper in preparation. 
This work was supported lit part by the Italian Research Council 
(CNR). 

10 On leave from the Istituto di Chimica Farmaeeutica e Tossico- 
logica dell'Universit~ di Perugia. 

Chit in in the C e p h a l o c h o r d a t a ,  Branchisotoma floridae 

Although chi t in  has been  repor ted  in all the  major  
i nve r t eb ra t e  phyla  except  in the  Pro tozoa  and Echino-  
de rmata ,  it seems to be to ta l ly  absen t  in the  Chorda ta  1-5. 
Dur ing  the  course of an inves t iga t ion  of the  skeletal  
t issues of pro toehorda tes ,  we de tec ted  chi t in  in t he  gill 
bars  of the  cephalochordate ,  13ranchisoloma /lor$dae 
(Figure 1). 

2VIaterial arzd methods. Gill bars  were isolated f rom sur- 
rounding  t issues by  a modif ica t ion of the  procedure  out-  
l ined by  PmLLIS 6. "Whole thoraces  of B. /loridae were 
mace ra t ed  in a war ing b lender  wi th  an equal  volume of 
5% K O H  solution for 24 h. The c reamy suspension was  
passed th rough  graded screens w i th  openings  of 1.165, 
0.589, 0.295 and 0.147 m m  wi th  the  aid of suction.  
S t anda rd  Tyler  screens, cus tomar i ly  used for geological 
invest igat ions ,  were f i t ted  to a Buchner  funnel  wi th  the  
aid of mask ing  tape.  The suspension af ter  th is  f i l t ra t ion 
consis ted  of gill bars,  fine t issue debris  and dissolved con- 
s t i tuents .  Cent r i fugat ion  of the  suspension at  approxi -  
ma te ly  1000 r ev /min  for 15 rain isolated the  gill bars,  and 
t h e y  were washed wi th  12N HC1 to free t h e m  of all 
soluble materials .  Different ia l  cent r i fugat ion  for periods 
of 15 rain in a small  in te rna t iona l  clinical centr i fuge com- 
p le ted  the  pur i f ica t ion procedure .  The gill bars  were t hen  
r epea ted ly  washed wi th  wa te r  and boil ing me thano l  unt i l  
t h e y  were no longer pos i t ive  to h is tochemica l  tes ts  for 
pro te in  and lipid. The gill bars  thus  ob ta ined  were 
t r ea t ed  as required for demons t r a t i ng  the  presence  of 
chit in.  

Results. Gill bars  wi ths tood  t r e a t m e n t  for 15 rain in 
s a tu r a t ed  aqueous K O H  solution a t  100 ~ Af te r  washing  
in dist i l led water ,  the  a lkal i - t rea ted  bars  were coloured 
b rown  by  iodine in KI  solution, becoming  violet  when  
th is  was  replaced by  di lute  H~SO 4 (Figure 2)7. Alkali- 
t r ea ted  bars  were soluble in minera l  and acetic acids. 

Unde r  these condit ions,  b o t h  cellulose and chi t in  are rela- 
t ively  s table  in alkali, bu t  the  above colour reac t ion  and 
solubil i ty in acids are proper t ies  shown only by  chit in.  

Chitin,  a po lymer  of 2-acetamido-2-deoxy-~-l)-gluco-  
pyr~nose (N-acetyl-r>glucosamine) ,  yields D-glucosamine 
on acid hydrolys is  and N-acetyl -D-glucosamine on 
enzymic  degrada t ion  s . The  theore t ica l  value of n i t rogen  
for purif ied chi t in  is 6.9% 2. The gill bars  in the  specimens  
t h a t  we examined  d isp layed  these react ions.  

The mater ia ls  were hydro lyzed  in sealed tubes  wi th  6 N  
HC1 at  160 ~ for 6 h. Af te r  d ry ing  the  hydro lysa t e  over  
P20~ and KOH,  the  res idue was t aken  up in wa te r  and  
run  on a pa r t i t i on  c h r o m a t o g r a m  agains t  D-glucose and  
D-glucosamine hydrochlor ide ,  using 6 d i f ferent  so lvent  
mixtures .  The c h r o m a t o g r a m s  were sprayed  wi th  ani l ine 
h y d ro g en  ph tha la t e ,  si lver n i t ra te ,  or the  Elson  and  
Morgan reagents .  A subs tance  behav ing  like g lucosamine 
(or galactosamine)  was p resen t  in large amounts ,  bu t  no 
glucose was de tec ted .  On convers ion  to  the  cor responding  
pen tose  by  the  STOFFYN and  JEANLOZ procedure  139, the  

1 A. G. P.ICUAROS, The Integument o/ Arthropods (University of 
Minnesota Press, Minneapolis 1951). 

2 I~. M. RUDALL, Symposia Soc. exp. Biol. 9, 49 (1955). 
3 L. H. HYMAN, Biol. Bull. lld, 106 (1958). 
4 p, C. J. BRUNET and D. B. CARLSlL~, Nature 182, 1689 (1958). 
a C. JEUSlUX, Ch~tinc et Chitinolyse 57 (Masson, Paris 1963). 
6 j .  H. PHILLIPS, Nature 178, 938 (1958). 
7 F. L. CA~eUELL, Ann. ent. Soe. Amer. 22, 401 (1929). 
s p. W. KeNT and M. W. WmTEHOUSE, Biochemistry o/ the Amino 

Sugars (Butterworth, London 1955). 
9 p. j .  STOFFYN and R. W. JEA.~LOZ, Arch. Biochem. Biophys. 52, 

373 (1954). 



352 Specialia EXPERIENTIA 26]4 

Fig. 1. Transverse section through the gill bars of B. [loridae. Fig. 2. Isolated gill bars of B. /loridar after treatment with iodine] 
GB, gill bars. sulphuric acid. 

acid h y d r o l y s a t e  y ie lded arabinose ,  con f i rming  t h e  
p resence  of g lucosamine  (as opposed to ga lac tosamine) .  

A n o t h e r  sample  of gill ba r s  was i n c u b a t e d  a t  37 ~ w i t h  
a ch i t i nase  a n d  cellulose p r e p a r a t i o n  f rom t h e  puff  ball ,  
Lycoperdon pyri/orme 1~ a n d  buf fe red  a t  p H  5.0. I n  
samples  t h a t  were w i t h d r a w n  a f t e r  i n c u b a t i o n  a t  18, 42, 
a n d  66 h, c o n c e n t r a t e d  in vacuo  and  c h r o m a t o g r a p h e d  in 
a so lven t  s y s t e m  of b u t a n o l - e t h a n o l - w a t e r  (4 :1 :5 ) ,  N- 
ace ty l -g lucosamine  was shown  to be  p r e sen t  w i t h  t h e  
E l son  a n d  Morgan  reagent ,  a n d  no glucose was de t ec t ab l e  
w i t h  an i l ine  h y d r o g e n  p h t h a l a t e .  

F u r t h e r m o r e ,  a q u a n t i t a t i v e  e s t i m a t i o n  of n i t r ogen  w i t h  
a n o t h e r  p o r t i o n  of t h e  sample ,  a f t e r  e m p l o y i n g  t he  micro  
K j e l d h a l  m e t h o d  of STEYERMARK 11, w a s  6 .6%.  Th i s  is in  
close a g r e e m e n t  w i t h  t h e  theo re t i ca l  va lue  of pur i f ied  
c h i t i n  wh ich  is 6.9~o. 

Discussion. Our  r e p o r t  is t he  f i r s t  i n v e s t i g a t i o n  to 
d e m o n s t r a t e  t h e  p resence  of c h i t i n  in  t he  p ro tochorda t e s .  
The  presence  of cellulose in t he  m a n t l e  of t u n i c a t e s  
(Urochorda t a )  is a well  e s t ab l i shed  fac t  1~. No t e s t  seems 
to  h a v e  been  m a d e  on  t he  e n t e r o p n e u s t s  (acorn worms ,  
H e m i c h o r d a t a ) .  T h o u g h  RUDALL 3 tes t i f ies  t h a t  t h e  
coenoc ium of t he  p t e r o b r a n c h ,  Rhabdopleura normani is 
non-ch i t inous ,  SANNAS113 obse rved  t h a t  t he  coenoc ium of 
Rhabdopleura spp. d i sp layed  pos i t ive  reac t ions  to  t h e  
c h i t o s a n  tes t .  

T he  occurence  of ch i t i n  in  t h e  cepha lochorda tes ,  wh ich  
is unexpec ted ,  is of cons iderab le  in teres t .  BARRINGTON 1~ 
ha s  r ecen t l y  r epo r t ed  t h a t  t h e  cepha locho rda t e s  are  in- 
ve r t eb r a t e s ,  a n d  t h a t  t h e y  possess well  deve loped  pro to-  
n e p h r i d i a  in  t h e i r  a d u l t  stage.  The  l a t t e r  o rgans  are  

cha rac t e r i s t i c  of t h e  lower i n v e r t e b r a t e s  an d  are  o the rwise  
u n k n o w n  in  e i t he r  t h e  C h o r d a t a  or E c h i n o d e r m a t a .  Also 
cha rac t e r i s t i c  of i n v e r t e b r a t e s  is t h e  b o t t o m - d w e l l i n g  
h a b i t  in  t h e i r  a d u l t  s tage  despi te  t he i r  m e t a m e r i c  muscu la -  
t u r e  a n d  h igh ly  organized  ne rvous  sys tem.  In  v iew of these  
facts,  t h e  p resence  of chi t in ,  wh ich  is an  i n v e r t e b r a t e  
fea ture ,  m a y  f u r t h e r  s u b s t a n t i a t e  t h e  c u r r e n t  doc t r ine  
t h a t  A m p h i o x u s  is more  a n  i n v e r t e b r a t e  r a t h e r  t h a n  a 
v e r t e b r a t e .  

Rdsumd. Pr6sence  de ch i t ine  cons ta t6e  pou r  la  p r emie re  
lois dans  les sep ta  b r a n c h i a u x  de Branchisotoma/loridae. 
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