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The work forminL thi~; t.h es Ls :lS <1 clescri..p~;ion of

t.h e ::;1 r-u c t.u r o of the sex pheromone gland in f ernaI es of

the Afli can a r-rny wo r'rn n.ot.h , e x e-.n 1) t. c,
-~--~.-> ,"----

classification of pheromones and t.h c i.r- j.Jl'oll;l(; Li.nn by

Chapter I. This is followed by outJines of Objectives

(Chapter II) and /Vlateri<11.s and Methods (C~lapler TII).

the r es u Lts 31.·C· presented J.D Ch a p t e r- J. \', 'i'h e y

include those of eJectroantennogram bioas~~~ end

located In the .i.n t e r s e gment.a I memb ran o b e t.we o n

abdominal segments eight and qjnc.

v o nt.r-a L, b iLo be d , e v e r-s. i b I.o S<1C. A fully everted sac

'.
-~ -"'-- ..-

::;1] Ly, t,hc. ;:"H"'f ac e of t.Ii e gJ and is

The inside of ~he cuticle

ceJJs.

",-,,_. J



nOll-[.{L.:::.:)dularcells c.omp r i sing t.he ('e;r:;1~llderof the
I

The gJ.and cells are, however,

deeper thal1 those of the non-glandular intersegmental

membrane, but the overlyjng cuticle in both cases is

similur in structure.

Histological evaluation of the sex pheromone

gland development revealed the following st r-u c t.ur-a L

characteristics:

1) variation in the thickness of the cuticlc is

as great within individuals as it is between individuals

or among different moth ages.

2) In pharate individuals 3 to 4 days
c

preemergence, the gland cells are short columnar and

have linear distances measuring 5.2 11m wide and 11.6 fm

high. Gland cells are tall columnar after emergence,

and within ]07 hours, the height is about doubled to

22.8 J.lm and the width is littl'e changed as it

increases to 6.2 J.lill.

3) The pupal cells are c'harac t.erf zed by disti nct
...•..

'". - .•~ntcrcelllllar ~ace.s and a basophilic cytoplasm which

is without vacuoles. The mature cells have rather

indistinct intercellular spaces and an acidophilic

cytoplasm that is vacuolated in t.ext ur e .



Fu.rt.ne r- r-e suLt.s are those of' t.he gland fine

s t.r-u c t.u r e . The obvious ch1rac~eristics in the

topography of the glandular intcrsegrnen-Lal membrane

include a large degree of folding in the surface alld

the cuticular projections s'urmounted on the crests of

folds. In sections, the cuticle has three layers:

the outer electron lucent cuticulin, an electron dense

epicuticle, and a laminated eodocuticle. The La t t e r-

layer contains conspicuous, elec~ron dense areas which

are of the same staining intensity as the epicuticular

filaments observed within cuticular projections.

The cytoplasm is ul~rastructurally characterized

by numerous droplets and vesicles of diameter ranging

from 0.6 to ~ pm. In cells where these organelles

are found, the lengths of the nuclei are arranged

ver~ically. There are also numerous mitochondria

throughout the cytoplasm. Other organelles present

in the basal cytoplasm are the rough endoplasmic

r-et Lculuu: , having distinct parallel stacks and wh or-Ls ,

a few microbodies ,that are of a fine granular.
appearance, and dense structures morphologically

described a-s..•au t oph cgi.c bodies.

"reticulum is closely a.s.sociated with droplets as well

The endoplasmic

as vesicles.

The basement membrane in sex pheromone gland

cells is 600 to 800 nm in thickness and sho~s
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extensive in[oJding. Similar infoJding in the lateral
\

plasma mernb r-nncs appear to be a mu Lt.LpLo array of

fenestrae originating from the intercellular space.

The apical side of the plasma membrane is developed

into microvillae, which appear in cells where a few or

no droplets are observed.

The results are discussed in Chapter VI. They

do indicate that the ventral sac in §.exempta is the

sex pheromone producing tissue. The production of

pheromone seems to involve uptake and or biosynthesis

of lipid material, which is morphologically suggested to

"oe occurring in the basal cytoplasm. The basal and

lateral infoldings serve to increase the surface area

for the movement of materi~l. ApicaJ.ly, the pheromone
:

substance would be transported across the microvillae,

the lamellate endocuticle, and finally the epicuticular

filaments to the outside of the cuticle. Furthermore,

the presence of cuticular projections would suggest

a controlled release of the p~eromone into the

environment ,as the sac is rhythmically protruded and

reverted.
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