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2 m g / m l  of c rys ta l l ine  pepsin .  Sect ions  of dog pa ro t i d  
were t r e a t e d  w i t h  p a p a i n  a n d  peps in  whi le  m o n k e y  sub-  
m a x i l l a r y  was  d iges ted  in peps in  only. Af te r  mi ld  acid 
hydro lys i s  a n d  p ro t eo ly t i c  d iges t ion,  some slides were 
f u r t h e r  i n c u b a t e d  in Cholerae vibrio n e u r a m i n i d a s e  for 
16 h a n d  t h e n  s ta ined  in a lc ian  b lue  a n d / o r  colloidal  iron. 

G l a n d s  w h i c h  u n d e r w e n t  t r e a t m e n t  w i t h  aceta te /HC1 
buf fe r  2.5 a t  75 ° c o m p l e t e l y  lost  t h e i r  a lc ian blue or 
col loidal  i ron  s ta in ing .  However ,  w h e n  sect ions  of t h e  
same g roup  were  f u r t h e r  d iges ted  in peps in  or papa in ,  
t h e y  showed  a h o m o g e n e o u s  basoph i l i a  t h r o u g h o u t  t h e  
t issues.  These  resu l t s  c lear ly  i nd i ca t ed  (1) t h a t  in the  
g lands  e x a m i n e d  sialic acid ca rboxy l s  are to  a g rea t  
e x t e n t  free, (2) t h a t  a sma l l  p o r t i o n  of n e u r a m i n i c  acid 
c a n n o t  b e  h i s t ochemica l l y  revea led  in t he  t issue a n d  is no t  
spl i t  off f rom t h e  g lycopro te in  molecule  b y  the  mi ld  
h y d r o l y t i c  p rocedure .  I n  th i s  smal l  f rac t ion,  sialic acid 
ca rboxy l s  a p p e a r  to  be  b locked  b y  basic  p ro te ins  and  can  
on ly  be  re leased  a f t e r  d iges t ion  w i t h  peps in  (monkey  sub- 
maxi l l a ry )  or  w i t h  peps in  a n d  p a p a i n  (dog paro t id ) .  
F ina l ly ,  basophi l i a ,  w h i c h  r e t u r n e d  in t h e  sect ions  a f t e r  
the  p r o t e o l y t i c  t r e a t m e n t ,  can  be a c c o u n t e d  for on ly  b y  

sialic acid,  since t h e  s u b s e q u e n t  d iges t ion  w i t h  n e u r a m i n i -  
dase  c o m p l e t e l y  abo l i shed  the  s t a i n i n g s  f rom t h e  t i ssues  
examined .  

Riassunlo. In  ques to  lavoro  si 6 ce rca to  di d i mo s t r a r e ,  
con mezzi  is tochimici ,  t h e  l ' ac ido  sialico p r e s e n t e  in t e s su t i  
di  gh iando le  mucose  e sierose si t r o v a  in due  forme dif-  
ferenti .  Pe r  la m a g g i o r a n z a  ta le  acido 6 l ibero  ed  il suo 
g r u p p o  carbossi l ico in te rag isce  con  a lcun i  co lo ran t i  
cat ionici .  U n a  piccola  q u a n t i t h  di ac ido  n e u r a m m i n i c o  6, 
invece,  b locca t a  d a  p ro t e ine  bas iche  e p u b  essere isto-  
c h i m i c a m e n t e  r i ve l a t a  solo dopo  t r a t t a m e n t o  con  enz imi  
proteol i t ic i .  
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O c c u r r e n c e  of 3 , 4 - D i h y d r o x y p h e n y l a c e t i c  Acid  
G l u c o s i d e  in A b d o m e n  of  F e m a l e  Locus t ,  Locusta 

migratoria subsp. 

T h e  n a t u r a l  occur rence  of t he  glucoside of o -d ihydroxy-  
pheno l  in  insec ts  h a s  f i rs t  been  r epo r t ed  by  BRUNET a n d  
KENT1 T h e y  h a v e  found  t he  glucoside of p ro toca t ech u i c  
acid in t h e  lef t  col la ter ia l  g l ands  of t he  cockroaches ,  
Periplaneta a n d  Blatta. Besides  t h i s  c o m p o u n d ,  t he  gluco- 
side of N - a c e t y l - d o p a m i n e  has  been  isola ted from Droso- 
phila ~ a n d  Calliphora3. 

D u r i n g  t h e  course  of s tud ies  on  t h e  m e t a b o l i s m  of 
pheno l s  in  insects ,  t he  a u t h o r  ha s  found  a new c o n j u g a t e d  
pheno l  in t he  m a t u r e  female  locust ,  Locusta migratoria 
subsp.  

A b d o m e n s  of m a t u r e  female  locus ts  ( abou t  20 indivi -  
duals)  were homogen i zed  w i t h  50 ml  of 90% e thanol .  
Af te r  c e n t r i f u g a t i o n  t he  s u p e r n a t a n t  was  e v a p o r a t e d  to 
d ryness  u n d e r  r educed  p ressu re  in  a n  a t m o s p h e r e  of 
hydrogen .  T h e  res idue was t a k e n  up  w i t h  10 ml  of dis- 
t i l led w a t e r  a n d  s h a k e n  w i t h  p e t r o l e u m  e t h e r  to r e m o v e  
f a t . .The  aqueous  layer  was  passed  t h r o u g h  t he  co lumn  of 
i on -exchange  resin,  Dowex-50  ( × 8, H +, 1 × 3 cm). T h e  
e lua te  was  c o n c e n t r a t e d  to  a sma l l  vo lume  and  s h a k e n  
w i t h  e t h y l  ace ta t e .  B o t h  t he  e t h y l  a ce t a t e  and  aqueous  
f rac t ions  were  sub j ec t ed  to p a p e r  c h r o m a t o g r a p h y .  

The  c h r o m a t o g r a m s ,  o b t a i n e d  b y  us ing  va r ious  solvents ,  
showed  t h a t  t h e  e t h y l  a c e t a t e  f r ac t ion  con t a in s  on ly  
one pheno l i c  subs t ance ,  h a v i n g  the  same Rf  va lue  as 
t h a t  of a u t h e n t i c  3 , 4 - d i h y d r o x y - p h e n y l a c e t i c  acid (spot 
A in F igu re  1). 

The  c h r o m a t o g r a m  of aqueous  f r ac t ion  showed  two 
spots ,  t h e  one  w i t h  t he  s ame  Rf  va lue  as 3, 4 -d ihydroxy-  
p h e n y l a c e t i c  acid a n d  t h e  o t h e r  more  conspicuous  one  
w i t h  lower  RI  v a l u e  (spot  B in F igure  1). I t  was ident i f ied  
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Fig. 1. Paper chrolnatograms of phenol derivatives found in the 
mature female locust, and its hydrolysates. -Ascending method was 
nsed. The solvent was a mixture of n-butanol, acetic acid and water 
(4:1:2 by volume), l:ilter paper was Toyo No. 51. Colour was devel- 
oped with Folin-Ciocalteu reagent {lefthand ehromatogram) and 
amntoniacal silver nitrate (righthand chromatogram).--( I ) Authentic 
:|,.1-dihydrnxyphenylacetie acid. (2) Ethylaeetate fraction. (3) Aque- 
otis fraction. (t) Hydrolysatc of spot B with N-ttCI. (5) ltydrolysate 

of spot B with fl-ghtcosidase. (ll) n-glucose. 
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as the glucoside of 3,4-dihydroxyphenylacetic acid from 
the following evidence. The spot B gave positive reaction 
with Folin-Ciocalteu reagent but not with Arnow reagent 
and ammoniacal silver nitrate. These reactions indicate 
that  the substance in question is not a free o-dihydroxy- 
phenol. 

Ultra-violet absorption spectrum of the eluate from 
spot B was very similar to that  of 3, 4-dihydroxyphenyl- 
acetic acid (Figure 2). 

Accordingly, the eluate from spot B was hydrolysed 
with N-hydrochloric acid at 100°C for 3 h and the hydro- 
lysate was subjected to paper chromatography. As shown 
in Figure 1 (4), two reducing spots were detected. These 
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Fig. 2. Ultra violet absorption spectra of phenol derivatives.--All 
samples were eluted from ehrolnatograms with distilled water altd 
measured with Hitachi Spectrometer Model EPU-~a. Solid line; 
authentic 3,4-dibydroxyphenylaeetie acid, Dotted line; the eluate 

from spot 13. Broken line; authentic protocateehuic acid. 

RI values corresponded to those of 3, 4-dihydroxyphenyl- 
acetic acid and glucose respectively. 

The same result was obtained when the eluate from 
spot B was incubated at 37°C for 30 min with fl-glucosi- 
dase prepared from apricot (Figure 1 (5)). 

These results provided very strong evidence that  the 
substance B was a fl-glucoside of 3,4-dihydroxyphenyl- 
acetic acid. 

In order to know the position of glycosidic linkage, 
substance B was mixed with 2,6-dichloroquinone-4- 
chlorimide in an alkaline solution, following the method of 
GIBBS 4. Indophenol blue was formed instantaneously, 
indicating that  the position para to the phenolic hydroxyl 
group is unsubstituted, that  is, glucose must be bound to 
3, 4-dihydroxyphenylacetic acid by 4-hydroxyl group. 

Therefore, substance B was assumed to be 3-hydroxy- 
4-O-(fl-glucopyranosido)-phenylacetic acid. 

This substance was found abundantly in the oviduct of 
the mature female locust and white ootheca just after 
laying but hardly detected in immature female locust and 
coloured ootheca. 

Rdsumd. J 'a i  d6montr6 dans l 'abdomen de la locuste 
femelle matur6e, Locusta migratoria, l 'existence d 'une 
nouvelle substance diph6nolique conjonctive. A l 'aide de 
techniques chromatographiques sur papier, j 'a i  constat6 
que sa substance est identique/~ la 4-O-fl-glucoside d'acide 
3, 4-dihydroxyphfnylac6tique. 
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Submikroskopische  Struktur von Vanadocyten. 
Ein Beitrag zur Vanadin-Anhiiufung bei 

Tunicaten 

IC{ENZE 1 land im Blut der Ascidie Phallusia mamillata 
Cuvier grfinliche, maulbeerf6rmige Zellen, die sich durch 
zwei Besonderheiten auszeichnen: Schwarzfiirbung mit  
Osmiumsgure und Farbumschlag des Indikators Methyl- 
rot von Gelb (pH > 6.3) nach Rot  (pH < 3.2). Die 
SchwXrzung beruht auf der Reduktion des OsO, durch 
das in den Zellen angereicherte 3wertige Vanadin; mit  
ihm zu einer hellgrtinen Koordinationsverbindung ver- 
knfipfte SehwefelsAure* ist fiir die Indikatorreaktion 
verantwortlich. Dieser Blutzelltyp wurde von ~VEBB a 
Vanadocyten genannt und gegen die fibrigen im Blut 
vorkommenden Zellarten 4-~ histomorphologisch abge- 
grenzt: d n  freshly drawn blood it has a circular outline, 
though after standing some time, or in fixed material, it 
takes a morula form so that  the outline becomes rosette- 
shaped. I t  is about 8 tz in diameter and contains a number 
(usually 8-10) of inclusions which almost entirely fill the 
cell, leaving only a small space in or near the centre for 
the nucleus, which is slung by bridles from a thin peri- 
pheral layer of cytoplasm ~. 

Das elektronenmikroskopische Bild OsO4-fixierter, ge- 
schnittener Vanadocyten von PhaUusia mamillata (Figur 

1 } 1/isst sich gut mit dem lichtmikroskopischen vergleichen. 
Die Bezirke der Vanadinanhttufung, die wir Vanadophoren 
nennen, zeigen eine besonders hohe elektronenoptische 
Dichte. Sie nehmen im Schnitt eine Flgche yon je 2-6 g2 
ein und entsprechen den lichtmikroskopisch erkennbaren, 
hellgriinen Einschltissen. Neben sehr dichten Vanado- 
phoren kommen stets auch solche gr6sserer Durchl/issig- 
keit ffir Elektronen vor. In diesen wird eine feink6rnige 
Innenstruktur  erkennbar (Figur 2). Der unterschiedliche 
Grad der Dichte kann yon der Schrumpfung der sehr 
empfindlichen Zellen oder auch vom Ausmass der Me- 
tallanh/iufung herriihren. Dass die Absorption der Elek- 
tronen tatsgchlich dutch Vanadin und nicht durch 
Osmium bedingt ist, geht aus Vergleichspr~iparaten her- 
vor, die our mit  Formalin fixiert wurden. Durch das 
Schneiden bedingte Stauchungs- und Vibrationseffekte 
weisen auf eine h6here Konsistenz der Vanadophoren, 
verglichen mit den tibrigen Zellbestandteilen, hin. Die 
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