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A b s e n c e  of  S a l i v a r y  I n v e r t a s e  in  Q u e e n  a n d  
D r o n e  H o n e y b e e s  

W o r k e r  honeybees '  h y p o p h a r y n g e a l  g lands  con ta in  
m u c h  inver tase ,  and  the re  is l i t t le or none in the  o t h e r  
g lands  (post-cerebral ,  thorac ic  and  mandibular )  t h a t  dis-  
charge  on the i r  m o u t h p a r t s  1,~. Queen and  drone honey-  
bees have  no h y p o p h a r y n g e a l  glands,  so the  poss ib i l i ty  
t h a t  the i r  o the r  sa l ivary  glands  m i g h t  p roduce  inver tase  
has  now been inves t iga ted .  As drones '  pos tce rebra l  and  
m a n d i b u l a r  g lands  are vestigial ,  only the i r  thorac ic  glands  
were tes ted .  

E a c h  pair  of g lands  was  r emoved  under  dist i l led w a t e r  
a n d  g round  up  in sucrose solut ion buffered  to  p H  6.5. 
The  a m o u n t s  of glucose p re sen t  before and  a f te r  24 h in- 
c u b a t i o n  a t  35°C were  e s t i m a t e d  b y  the  iodine ox ida t ion  
me thod .  The procedure  was  ca l ibra ted  wi th  a s t a n d a r d  
glucose solut ion and its rel iabi l i ty  t e s t ed  by  t i t r a t ions  of 
buffered  sucrose before and  af ter  incubat ion .  

The amoun t s ,  if any,  of inver tase  in the  g lands  of 
queens  and  drones  were small  compa red  wi th  those  in the  
h y p o p h a r y n g e a l  g lands  of workers  (Table). The large 
s t a n d a r d  error  of t he  la t t e r  resul ts  f rom the  grea t  var ia t ion  
in the  a m o u n t  of inver tase  in ind iv idua l  bees. 

W h e n  bees conve r t  nec ta r  in to  honey,  i ts  sucrose is in- 
v e r t e d  in the i r  h o n e y - s tomachs ,  wh ich  can receive in- 
ve r tase  only  f rom the  sa l ivary  glands.  As queens  and  
drones  do no t  pa r t i c ipa t e  in h o n e y  s to rage  t h e y  p robab ly  
do no t  need sa l ivary  inver tase .  Drones,  a t  least,  ea t  large 
quan t i t i e s  of h o n e y  or nec ta r  d i rec t ly  f rom the  cells 3 bu t  
the  inver tase  requi red  to  digest  any  sucrose th is  food 
con ta ins  is suppl ied  by  the  mid -gu t  cells 4. 

Invertase in salivary glands 

Bees Glands Number Mean amount Standard 
of ob- {rag) of glucose error 
servations produced ill t24 h of mean 

Worker Hypopharyngeal 5 :15.311 5.9~a 
Queen Mandibular 5 o.72 0.36 
Queen Post-cerebral 6 0.'25 0.86 
Queen Thoracic 6 0.'1'2 t1.'21 
Drone Thoracic 5 o.36 I).43 

Zusammen/assung. U n t e r s u c h u n g e n  an Mandibel- ,  
H i n t e r k o p f -  und Thoraxdr i i sen  der  Bienenk6nig in  sowie 
an  Thoraxdr i i sen  der  Drohne  haben  gezeigt ,  dass  sie, ver-  
gl ichen mi t  den H y p o p h a r y n x d r i i s e n  der  Arbei ter in ,  nur  
sehr  wenig oder  gar keine Inve r t a se  en tha l t en .  I)a weder  
N6nigin  noch Drohne  an der  Honigspe iche rung  teil-  
nehmen ,  b rauchen  sie keine Spe iche ldr t i sen- Inver tase .  

I. g .  RIEDEL and J. SIMPSON 

Bee Department, Rothamsted Experimental Station, Harp- 
enden (Herts, England), May 2, 1961. 

1 F.. KRATKY, Z. wiss. Zool. 139, 1°0 (19al). 
* J. StMesos, J. ins. Physiol. 4, 107 (19611). 
a j .  B. FREE, Brit. J. anita. Behav. 5, 7 (1957). 
4 E. N. PAVI.OVSKV and E. J. ZARIN, Quart. J. micr. Sci. 66, 5o9 

(l ue~2). 

S i m i l a r  P a t t e r n  of  F i n e  S t r u c t u r e  in  the  B a s e m e n t  
L a m e l l a  of  t h e  S k i n  a n d  t h e  E x t e r n a l  S h e a t h  of  t h e  

N o t o c h o r d  in  Xenopus l a r v a e  ~ 

Elec t ron  microscopical  obse rva t ions  on the  larval  skin 
of var ious  A m p h i b i a n  species revealed  a c o m m o n  p a t t e r n  
of f ine s t ruc tu re  in t he  b a s e m e n t  lamella  of the  epi- 
dermis  z-7. As a l r eady  sugges ted  by  RosiN * f rom s tudies  
by  l ight  microscopy,  the  b a s e m e n t  lamella was found to  
consis t  of o r thogona l ly  a r ranged  plies of col lagenous 
fibrils which  gradual ly  appea r  dur ing  embryon ic  develop-  
ment* .  

In  t he  course of e lec t ron  microscopical  obse rva t ions  on 
t issues of Xenopus larvae,  we found  a ve ry  s t r ik ing  
s imi la r i ty  in the  t e x t u r e  of t he  b a s e m e n t  lamella  of t he  
ep idermis  and  in t he  e x t e rna l  shea th  of the  no tochord .  
The  p r e s e n t  f indings refer  to  tai l  t issue of Xenopus larvae,  
measur ing  abou t  30 m m  in length.  The t issue samples  
were f ixed in a m i x t u r e  of 1% OsO 4 and  0.5% neut ra l ized  
p o t a s s i u m - d i - c h r o m a t e  for 3 h and  t h e n  immed ia t e ly  t rans -  
ferred in to  65 % alcohol con ta in ing  0.1% u ran ium ni t ra te .  
Fo r  dehyd ra t i on ,  e m b e d d i n g  and  sect ioning,  the  con- 
ven t iona l  p rocedures  were followed. 

Figure  i r ep resen t s  the  b a s e m e n t  lamella  which  is 
loca ted  be tween  the  ep ide rma l  and  the  p igmen t  cells. The 
b o u n d a r y  of t he  ep idermal  cells is m a r k e d  by  the  so-called 
' hya l ine  layer '  which  is a b o u t  0.2 ~t th ick  and  con ta ins  
f ibri l lar  and  p r e s u m a b l y  also g ranu la r  componen t s .  The 
b a s e m e n t  m e m b r a n e  p roper  is composed  of a b o u t  12 
o r thogona l ly  a r ranged  plies, some of which reveal  a t  least  
two  layers of col lagenous fibrils. In  Xenopus larvae the  
col lagenous fibrils are on an average  200 .~_ thick,  and  
show a per iod ic i ty  of a b o u t  400 3,; it  is also n o t e w o r t h y  
t h a t  open  c o m m u n i c a t i ons  m a y  be found be tween  the  

in t ra lamel la r  space and  the  under ly ing  p igmen t  cells. The 
to ta l  t h i ckness  of the  b a s e m e n t  m e m b r a n e ,  including the  
hyal ine  layer,  is a b o u t  1.5 ~t. 

Figure 2 r ep resen t s  a small  por t ion  of the  ex t e rna l  
s h e a t h  of the  no tocho rd  in cross-sect ion.  I t  clearly reveals  
the  p a t t e r n  of o r thogona l ly  a r r anged  plies in which the  
col lagenous fibrils are r a the r  t igh t ly  packed.  On closer 
inspect ion,  there  are some differences  as compared  wi th  
the  b a s e m e n t  lamella. Thus,  the  ou te r  b o u n d a r y  (500 A) 
of the  s h e a t h  is composed  of very  th in  circular  fibrils. I t s  
b o d y  shows at  least  13 crossed plies which of ten  comprise  
several  layers of fibrils, hav ing  similar  d imens ions  as those  
of t he  b a s e m e n t  lamella.  At  t he  inner  boundary ,  the  
s h e a t h  c o m m u n i c a t e s  wi th  the  epi thel ia l  cells of the  noto-  
chord.  

In  s u m m a r y ,  our  obse rva t ions  on Xenopus larvae revea l  
the  occurrence  of a c o m m o n  t ex tu re  in bo th  the  ep ide rma l  
b a s e m e n t  lamella  and the  ex te rna l  s h e a t h  of the  no to-  
chord,  being composed  of o r thogona l ly  a r r anged  col- 
lagenous fibrils of a p p r o x i ma t e l y  200 ~k in d i amete r .  In  
the  no tochord  shea th ,  the  col lagenous fibrils are more  
t igh t ly  packed t h a n  in the  b a s e m e n t  lamella  ~. 
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