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Chemical Expression of a Sexual Dimorphism in the Tubular Scent Glands of the Milkweed Bug 
Oncopeltus]asciatus (Dallas) (Heteroptera; Lygaeidae) 

The belief t h a t  scen t  g lands  p rov ide  m a n y  1and bugs  
wi th  a chemical  means  of defense aga ins t  p reda to r s  has  
been a m p l y  conf i rmed l, ~. In  a t  least  one species t he  scen t  
has  been shown to conta in  a larm subs tances  as well as 
poisons and  repel lents  3. W h e t h e r  the  glands  have  o ther  
funct ions  is no t  a t  p resen t  cer ta in  b u t  those  of several  
species f rom di f ferent  families are sexual ly d imorph ic  ~-6. 
The scents  f rom these  poss ibly  combine  a sexual  and  a 
defensive funct ion.  

The scent  gland complex  of the  adul t  mi lkweed bug, 
Oncopeltus ]asciatus (Dallas), is s i tua ted  ven t ra l ly  in the  
h ind  p a r t  of the  thorax .  In  c o m m o n  wi th  t h a t  of m a n y  lalld 
bugs i t  consists  of a pai r  of tubu la r  glands,  a reservoir  
and a pair  of organs of uncer ta in  funct ion,  the  'accessory 
glands ' ,  which lie in t he  wall of the  reservoir  6 (Figure). 
I t  differs f rom most ,  however ,  in t h a t  a t  m a t u r i t y  the  
male tubu la r  glands are m u c h  larger t h a n  the  female. The 
centra l  collecting duc t  is d i s t ended  wi th  a l iquid hav ing  
di f ferent  proper t ies  f rom t h a t  s tored in the  med i an  
reservoir  6. 

Methods. The median  reservoir  of O. fasciatus opens out  
on each side be tween  the  second and th i rd  coxae. The 
opening is h idden  in a furrow- which leads to a raised 
d rop-shaped  area, the  ost iolar  pe r i t r eme  6, 7. Af ter  release, 
the  secret ion accumula tes  on the  pe r i t r eme  as a discrete  
droplet .  W i t h  the  objec t  of collecting secret ion af ter  
release, an insect  was seized by  the  t ho rax  and  the  t ip  of 
i ts  a b d o m e n  t h e n  p inched  w i t h  forceps. As the  secre t ion 
emerged  onto  the  peri~reme i t  was  t aken  up in to  a capi l lary  
p ipe t te .  The  secret ions separa te ly  s tored in t he  male  
tubu la r  gland and  med ian  reservoirs  were s imilar ly  
collected af ter  dissection.  No a t t e m p t  was made  to collect 
secret ion f rom the  reduced  female tubu la r  glands.  

Table I. Composition of the acetate fraction in the male scents 

The secret ions were  accumula ted  separa te ly  in acetone  
and  s tored  unt i l  requi red  in sealed glass tubes  a t  - -  40 ~ 
The solut ions were f i rs t  ana lysed  b y  gas c h r o m a t o g r a p h y  
(GC)S and the  componen t s  subsequen t ly  ident i f ied  by  
combined  gas c h r o m a t o g r a p h y - m a s s  s p e c t r o m e t r y  (GC- 
MS) 9. Conf i rmat ion  of i d en t i t y  was sought  by  compar ing  
the  spec t ra  and  r e t en t ion  t imes  (RT) of the  scent  com- 
ponen t s  wi th  those  of reference compounds  under  ident ical  
condi t ions  of analysis  10. 

Results. The scents  were found to  consis t  a lmost  
ent i re ly  of a series of 4 a lkenyl  and  a lkadienyl  aceta tes  
and a cor responding  serie~ of 4 alkenyl  and a lkadienyl  
a ldehydes  in similar  p ropor t ions  to the  acetates .  Li t t le  
ind iv idua l  var ia t ion  was found in the  percentage  com- 
posi t ion of e i ther  fraction.  Several  qui te  minor  componen t s  
were no t  identif ied.  

The compos i t ion  of the  ace ta te  f rac t ion is given in 
Table I. In  t he  male, th is  fraction,  consis t ing of octenyl ,  
octadienyl ,  hexenyl ,  and  hexad ieny l  acetate ,  accounted  
for abou t  98% of the  scent  s tored in the  tubu la r  gland 
reservoir ,  for be tween  abou t  10  and 30% of the  scent  
collected af ter  release onto  the  per i t reme,  bu t  for about  
only  1~o of the  scent  s tored in the  med ian  reservoir .  In  
the  female, the  ace ta te  f ract ion accounted  for less t h a n  1~o 
of the  scent  released onto  the  per i t reme.  

The compos i t ion  of the  a ldehyde  fract ion,  consis t ing of 
octenal,  octadienal ,  hexenal ,  and hexadienal ,  is given in 
Table  II ,  The female scent  was  m a d e  up a lmos t  ent i re ly  of 
the  a ldehydes  in p ropor t ions  s imilar  to  the i r  coun te rpa r t s  
in t he  mate  scent .  

I t  was concluded t h a t  t he  t ubu la r  glands secrete the  
ace ta tes  and t h a t  the  only difference be tween  the  scents  
released by  ma tu re  male and female insects  is one of 
ace ta te  conten t ,  the  ace ta tes  being vir tual ly,  if no t  qui te  
str ict ly,  male  specific. I t  was no ted  t h a t  whereas  boxes 

Peak Identity RT~ Composition (%) 
No. (min)  Tubular Released 

gland onto 
peritreme 

2 hex-2-enyl acetate b 4.4 9 8 
4 hexa-2, 4-dienyl acetate b 8.4 10 6 
7 oct-2-enyl acetate b 14.0 24 28 
8 octa-2, 4-dienyl acetate 16.2 55 58 

3 % OV 225, temp. 90 ~ carrier gas flow rate 22 cm~/min b Authentic 
compounds were available for comparison. The alkenyl compounds 
were trans. 
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Table II. Composition of the aldehyde fraction 

Peak No. Identity RT ~ (min) Composition (%) 
c~ median 
reservoir 

released onto 
peritreme 

released onto 
peritreme 

1 hex-2-en-l-al b 3.0 

3 hexa-2, 4-dienal b 6.0 

5 oct-2-en-l-al b 9.2 

6 oeta-2,4-dienal 11.0 
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conta in ing  several -week old males  emi t t ed  the  p leasan t  
odour  associa ted wi th  the  ace ta tes  those  conta in ing  
females  of a s imilar  age did not .  

The results  raise for cons idera t ion  the  poss ibi l i ty  t h a t  
the  ace ta tes  suppl ied  by  the  t ubu la r  g lands  are t he  
precursors  of the  a ldehydes  s tored  in the  med ian  reservoir ,  
t he  role of the  accessory glands  being to  p rov ide  the  
necessary  mechanism.  I t  accords well w i th  th is  suggest ion 
t h a t  if t he  t ubu la r  glands are blocked or r emoved  the  
med ian  reservoir  fails to fill up wi th  secret ion 6. To expla in  
the  fact  t h a t  the  scent  released by  ma tu re  male insects  
conta ins  an appreciable  q u a n t i t y  of unmodi f ied  tubu la r  
gland scent  it  is necessary  to  suppose only t h a t  the  t ubu la r  
gland and med ian  reservoirs  are empt i ed  s imul taneously .  

Work ing  on a p e n t a t o m i d  bug, Nezara viridula, GILBY 
and  WATERHOUSE 11 found  t h a t  in t he  tubu la r  gland 
ex t rac t s  the  concen t ra t ion  of decenyl  ace ta te  was much  
h igher  and  decenal  much  lower t h a n  in the  scent  s tored 
in the  med ian  reservoir .  They  suggested t h a t  the  a ldehydes  
are fo rmed in the  med i an  reservoir .  I t  has  also been 
repor ted  t h a t  t he  tubu la r  scent  glands of g iant  wa te r  bugs 

Scent gland complex of mature male Oncopeltus /asciatus (after 
JOHANSSON, 1957). ag, accessory gland; mr, median reservoir; tg, 
tubular gland; tgr, tubular gland reservoir. 

of the  genus Lethocerus secrete largely hexenyl  ace ta te  n- t~  
and  i t  is of considerable  in te res t  t h a t  as in 0 . / a s c i a l u s  
the  glands are sexual ly  d imorphic .  In  Lethocerus spp, 
however ,  the  male glands  are ve ry  m u c h  larger t h a n  the  
female and  a separa te  reservoir  w i th  accessory glands is 
lacking. 

I t  has  been suggested t h a t  the  sexual  d i m o r p h i s m  in the  
t ubu la r  scent  g lands  of Lygaeid  bugs such as O. /ascia tus  is 
a physiological  necess i ty  somehow connec ted  wi th  t he  fact  
t h a t  the  males  are smaller  t h a n  the  females  x. I t  has  also 
been suggested t h a t  because O. /asciatus is gregarious i t  
has  no need for special ized mechan i sms  for sound or 
scent  product ion ,  or for courtship,  for one sex to f ind the  
o the r  ~5. We suggest  t h a t  the  male  specific ace ta tes  have  
an as ye t  undiscovered  role to  p lay  in the  sexual act ivi t ies  
of the  adul ts  ~6. 

Zusammen/assung. Die Meta thoraka lduf td r i i sen  der  
L a n d w a n z e  Oncopeltus /aseiatus erzeugen als H a u p t -  
k o m p o n e n t e n  unges/~ttigte a l iphat i sche  Ace ta te  und  
Aldehyde.  Die r6hrenfSrmigen Duftdr i isen,  die Ace ta te  
erzeugen, und das V o r k o m m e n  dieser  Ace ta te  im Duft -  
sekret  s ind fiir die M/~nnchen spezifisch. 
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Intrace l lu lar  E n z y m e s  in Rena l  L y m p h  as  a M e a s u r e  of A n o x i c  Injury  of the Kidney  

Anoxic  damage  to  the  renal  t issue is a ma jor  p rob lem in 
t r a u m a t i c  shock and  is one of t he  diff icult ies encounte red  
in k idney  t r ansp lan ta t ion .  I t  seemed reasonable  to  look 
for t he  signs of cellular in jury  ensuing af ter  i n t e r rup t ion  
of blood flow to  the  k idney  in the  intercel lular  fluid, or at  
least  in the  p a r t  which  is accessible for collection and 
s tudy,  i.e. in the  lymph .  The p resen t  repor t  describes t he  
b iochemical  changes  which occurred in the  l y m p h  
collected in the  renal  h y l u m  of dogs af ter  a t r ans i en t  
occlusion of the  renal  ar tery.  

Material and methods. In  dogs under  p e n t o b a r b i t o n e  
general  anaes thes is  a l y m p h  vessel in the  hy lum of the  
left k idney  was  cannula ted .  Ur ine  was collected t h rou g h  
plast ic  ca the te r s  in t roduced  in to  b o t h  ureters .  Af te r  
p re l iminary  l y m p h  collection, the  renal  ar ter ies  were 
C a m p e d  for 30 min  or 2 h. L y m p h  and urine were again 
collected af ter  t he  release of the  c lamp for 1 h. 

The concen t ra t ions  of the  following 8 int racel lular  
enzymes  were e s t ima ted  according to  the  m e t h o d s  l is ted 
in the  references:  l a c t a t e  dehydrogenase  (LDH)1 maleic 

acid dehydrogenase  (MDH) 2 GOT and GPT ~ g lu tamic  
acid dehydrogenase  4 acid -~ and alcaline phospha t a se  6 
and leuc inary lamidase  (AA) ~. All resul ts  are expressed in 
in te rna t iona l  units,  cor responding  to  1 ~Mot of t rans-  
fo rmed subs t ra te  per  rain a t  25 ~ 

I t  is assumed t h a t  LDH,  MDI-I and  GOT are exclusively 
or mos t ly  p resen t  in the  cytoplaslna,  alkaline phospha tase ,  
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