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Bursal glands of Reduviidae (Insecta-Heteroptera)
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Abstract. In Reduviidae, the glandular outgrowths from the bursa either as paired or as a
single median gland distinctly different from the paired subrectal glands are described as the
bursal glands. The occurrence of such female accessory glands has been investigated in 22
species of Reduviidae. Based on their development, the glands are classified into 3 types. The
histomorphology of the gland in various species is given.
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1. Introduction

The bursal gland found in most of the reduviids are known to secrete spumaline.
This glandular structure from the bursa had been reported by many earlier workers
as cement gland (Galliard 1935; Beament 1949; Dupuis 1955; Louis and Kumar
1973), spermatheca (Larsen 1938; Davis 1955; Wygodzinsky 1966; Cobben and
Wygodzinsky 1975) and Spermathecal gland (Scudder 1959). In the present study the
glandular structure associated with the female reproductive tract secreting spurnaline
has been considered as accessory glands.
2.

Materials and methods

Female reproductive system of newly emerged adults and egg laying females were
dissected out in 8% insect Ringer's solution and fixed in warm bouins fluid for 12 h.
After repeated washing in 70% alcohol these were preserved in 75% 'alcohol for
study. Drawings were made using a camera lucida, For histological studies, materials
were dehydrated and after following Peterfiz celloidin-double embedding process,
sectioned at 5-6 /lm thickness. The sections were stained with Ehrlich's iron
haematoxylin-eosin and mounted in DPX.
3.
3.1

Results
Gross morphology

The bursal gland has been found to have undergone remarkable variation
morphology and on this basis it is distinctly divided into 3 types.

III

its

3.1a Vermiform type (Type-I): This type is found in Lophocephala guerini Lap.
(Harpactorinae) (figures IB, 6K), Diaditus errabundus Dist. (Stenopodinae) (figures 2A,
60), Apechita mesophyrrha Reut. (Acanthaspidinae) (figure 3B) and Lisarda annulosa
Stal (figure 3A). In these insects the gland is vermiform and is glandular throughout
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its length without regional differentiation. It is comparatively shorter in all the above
species except in L querini where it is found to be much elongated (figure I B). The
terminal region of the gland appears swollen in A. mesopyrrha (figure 3B).
3.1b Basal ampulliform type (Type-II): This type is found in Stenopodinae,
Emesinae, Ectrichodiinae and Salyavatinae. Here the gland can be distinctly differentiated into 3 regions, a basal short muscular duct followed by a small ampulliform
glandular region and a terminal vermiform glandular region. In Sastrapada
baerensprunqi Stal. the distal half of the vermiform glandular region is granulated
and light pink coloured. The dark proximal half is bulged. There is a small constriction between the bulged secretory region and the ampulla (figures 2D, 61). In
Bardesanes siqnatus Dist. a part of the vermiform region, immediately following the
ampulla is prominently granular (figure 2C). The bursal gland of Oncocephalus
modestus Reut. (figures 2B, 6H) can be considered as a typical example of the basal
ampulliform type. In Petalochirus indicus Reut, the basal region is swollen as the
glandular segment (figures 3C, 6A). It should be noticed that the paired
Spermathecae, each with 4 rami are distinctly different from the median accessory
gland (figure 6E). In Ghilianella sp.n. of the sub family Emesinae, the ring gland
(figure 1C) on the dorsal wall of the bursa, encircles the bursal gland. Here, the basal
ampulla is elongately bulbous and the apical opaque vermiform segment remains
highly convoluted and coiled (figure 6B, C). The bursal gland of Haematorrhophus
niqrooiolaceus Reut. is very long and lies coiled over the bursa. The vermiform
segment is transparent so that the chitin lined lumen is visible. The glandular
ampulla is oblong in shape (figures ID, 6J).

Figure 1. Absence of bursal gland in (A) Holoptilus melanospilus, (B) Lophocephala
(e) Ghilianellu sp. and (0) Haematorrhophus niqrociolaceus.
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Bursal gland of (A) Diaditus errabundus, (B) Oncocephalus modescus,
(0) Sastrapada baerensprunqi.

(e) Bardesanes siqnatus and
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Figure 3. Bursal gland of (A) Lisarda annulosa, (8) Apechita mesopyrrha., (C) Peta(D) Absence of gland in Acamhaspis siva.

lochirus indicus and

3.1c Distal ampulliform type iType-III): It is characteristically found in Acanthaspidinae and Piratinae. In this type, the sole secretory part is the terminal bulb that
varies in shape. It is followed by a long highly muscular conducting duct. The entire
length of the duct has chitinous spiral lining ..
In Pirates affinis, Servo the glandular bulb is somewhat elliptical and appears
incompletely segmented (figures 4D, 7F). Whereas in Ectomocoris tibialis Dist. and
Ectomocoris vishnu Dist. the gland is distinctly pear shaped (figures 5C, 6G). The
distal half of the conducting duct in E. qanqeticus Bergr. and E. tibialis Dist. is more
muscular than the proximal half (figures 5B, D, 6F). In Ectomocoris atrox Stal. the
gland is club shaped. Here the gland along with a part of its duct remains enveloped
in a membraneous sheath (figure 5E). In Catamiarus breoipennis Servo there is a small
prominence at the junction of the gland and the duct (figure 5A). The apical globular
gland appears bilobed in Acanthaspis pedestris Stal. (figure 4B) whereas in Acanthaspis quinquespinosa Fabr. it is kidney shaped (figure 4C). Any type of bursal gland is
found absent in A. siva Dist. (figure 3D), Edocla slateri Dist, (figure 4A) and Platymeris laevicollis Dist. The same condition is also observed in Holoptilusmelanospilus
Walk. which lacks accessory glands (figure lA).
The eggs of L. guerini are found firmly glued to each other and to the substratum
using the dark spumaline secreted by the bursal gland. The eggs of other reduviid
species are deposited either loosely and scatterdly. In Emesinae and Stenopodinae
the spumaline is deposited in the form of longitudinal bands or dots and the eggs are
partially glued to the substratum. The eggs of stenopodinae are also found covered
with a thin smear of brownish black spumaline to which sand and soil adheres. Most
of the piratines bury their eggs in the soil with an accumulation of black gluing
material at the caudal end, but exposing the operculum and collar filaments. None of
the eggs of Acanthaspidinae and Salyavatinae is glued to the substratum though a
certain amount of spumaline is found smeared around the eggs of P. indicus.
3.2

Histomorphology

The histomorphology of the bursal glands, so far studied has been found to be
uniformly similar in all the species of the sub families Harpactorinae, Salyavatinae,
Ectrichodiinae, Stenopodinae, Acanthaspidinae and Piratinae.
In general, the glandular sector of the bursal gland is composed of numerous small
globular secretory units, in the acinous pattern (figures 6L, M, N; 7A, C, E, F, K, L;
8El. Each globular secretory cell unit has chitinous boundary and all the units are
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Figure 4. Absence of bursal gland in (A) Edocla slateri; (B) Acanthaspis pedestris,
(C) Acanthaspis quinquespinosa and (D) Pirates affinis.
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Figure S. Bursal gland of (A) Catamiarus breoipennis, (B) Ectomocoris qanqeticus,
(C) Ectomocoris vishnu, (D) Ectomocoris tibialis and (E) Ectomocoris atrox.

connected to the central collecting chamber by minute canaliculi. The central
collecting chamber is also lined with chitinous intima bearing minute pores of the
canaliculi (ligures 7D, M; 8K). The muscle fibres around the gland are feeble and the
basement membrane is not well defined in sections (figures 6N; 7B, M; 8H, I).
The conducting duct from the gland to the bursa is highly muscular. The inner
lining of intima forms transverse folds throughout the lumen and in longitudinal
sections such folds appear as structs projecting into the lumen (figures 7H, J; 8B, C).
A comparative study of the sections of different bursal gland in various species
reveals that though all have similar acinous type of secretory components, certain
degree of specialization has been achieved in different species. In L. guerini, a layer of
cuboidal cells with secretion bordering the intima is followed by an aggregation of
numerous secretory goblet cells (figure 6N). At the peak of their secretory activity
most of these cells are filled with a dense material and their nuclei are found to be
disintegrated. In some cells they remain as darkly stained round bodies. Some of the
cells are found empty after having their secretions transferred through the canaliculi
into the central chamber. Therefore, the secretory activity resembles the holocrine
type.
In the case of P. indicus the gland appears to have an outer cortical region
composed of compactly arranged cells. with distinct nuclei and a medullary region
composed mostly of highly vacuolated cells and a few cells with almost disintegrated
nuclei (figure 7A, B). The duct has chitin lined lumen and thick circular muscles. The
oblong basal segment is the main source of spumaline in H. nigroviolaceus. Here, the
secretory cells are found to be more compactly arranged and active in the basal
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Figure 6.

For caption, see next page.
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segment than at the apical vennifonn segment (figure 6M). Their nuclei appear to
have undergone fragmentation during the secretory phase. The short duct with
strong circular muscle conduct the spumaline. Histologically, O. modestus has similar
conglomeration of glandular cells in the epithelium of the basal ampulla (figure 6L).
Cells of the ampulla and the vennifonn region are with quite large nuclei and the
dark viscous secretion of each cell is later emptied into the chitinous central channel.
The duct of the gland in these species is relatively short. The duct is characterised by
strong circular and longitudinal muscles which regulate and release the secretory
products into the bursa.
The apical glandular segment of the bursal glands of Acanthaspidinae
(A. pedestris, figure 7E and A. quinquespinosa, figure 7C) and Piratinae (P. affinis,
figure 7F and E. vishnu, figure 7K). E. tibialis (figure 7L) and C. breoipennis (figure 8E)
have almost similar histomorphology and secretory activity. The gland appears to
have an outer cortical layer consisting of compactly arranged goblet cells and a
medullary region consisting of both vacuolated and secretion filled cells, distinctly
demarcating it ofT from the cortex. The transformation and migration of cortical
goblet cells towards the medullary region and the discharge of secretion into the
lumen during the secretory phase could be clearly observed in C. brevipennis. The
central lumen lined by intima, is in continuation with that of the conducting duct
and the junction is constricted (figures 7F, H).
In the newly emerged adult of C. breoipennis, the gland is relatively small. A group
of cells, confined to the periphery of the gland, border the chitin lined lumen which is
quite spaceous (figure 80, H). Gradually, proliferation of these cells occurs towards
the centre and the central lumen become narrow by the accumulation of cells (figure
8E, I). During the secretory phase, the nuclei enlarge and actively participate in the
synthesis of spumaline (figure 81). At the peak of secretory activity, the nucleus of
each cell divides into two to four fragments and later they disintegrate (figure
8F, J, L). After the discharge of secretory product into the chitinous canaliculi, the
cells are found to have been almost obliterated, suggestive of holocrine type of
secretion (figure 8G, K).
In the case of E. tibialis the lumen contains a coarse granular secretion (figure 7M),
whereas in A. pedestris (figure 7D), A. quinquespinosa (figure 7C), C. brevipennis
(figure 8K) and P. affinis (figure 7G) the secretion is finely granular and remains more
condensed in the form of a dark viscous fluid.
The conducting duct is highly convoluted and the muscular wall consists of an
outer strong striated longitudinal muscle layer and an inner circular muscle layer
(figures 71,J; 8C, M). The intima is relatively thick, lining the inner wall of the duct
and is produced into wrinkled lobes as in P. aifinis (figure 7F, H, I). The proximal

Figure 6. Internal female reproductive organs of Reduviidae showing bursal glands.
A. Petalochirus indicus (5 x lOx). B. Ghilianella sp. (20 x lOx). C. Ring gland on the
bursal wall of Ghilianella sp, (40 x lOx). D. Diaditus errabundus (20 x lOx). E. Spermatheca
of Petalochirus indicus (40 x lOx). F. Ectomocoris tibialis (5 x lOx). G. Ectomocoris vishnu
(20 x lOx). H. Oncocephalus modestus (5 x lOx). I. Sastrapada baerensprungi (20 x lOx).
J. Haematorrhophus nigroviolaceus (5 x lOx). K. Lophocephala querlni (20 x lOx).
L. Section through the basal glandular ampulla of O. modestus (40 x lOx). M. TS through
the basal glandular ampulla of H. niqrooiolaceus (40 x lOx). N. TS of the vermiform gland
in L. querini (40 x lOx).
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Figure 7. A. LS of the bursal gland in Petalochirus indie us showing cortical and medullary
differentiation of epithelium (20 x lOx). B. Magnified view of the same (40 x lOx). C. LS
of the terminal glandular ampulla in Acanthaspis quinquespinosa (20 x lOx). D. Enlarged
view of the bursal gland in A. pedestris showing the cells carrying coarse secretion
(40 x lOx). E. LS of the same gland and duct (5 x lOx). F. Section of the gland and the
duct in Pirates affinis (20 x lax). G. Magnified view of the same segment (40 x lOx). H.
LS through the junction of the gland and the duct (40 x lOx). I. Enlarged view of the duct
showing the thick musculature and intimal lining (40 x lax). J. LS of the duct opening
into the bursa (20 x lax). K. LS of the bursal gland in Ectomocoris cishnu (20 x lOx). L
TS through the bursal gland of E. tibialis 110 x lax). M. Enlarged view of the same
showing secretory area and intimal lined lumen filled with spumaline (40 x lax).
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Figure 8.
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region of the duct is invested with powerful muscle (figure 7J) that serve to pump the
viscous material with certain force into the bursa at the time of oviposition. The
tortous course of the duct and the corrugated intimal lining of the lumen necessitates
strong muscular action for pumping the viscous spumaline and so the duct is
invested with thick muscle layers.
4.

Discussion

A single median accessory gland distinctly ansmg on the bursa which is entirely
different from the subrectal glands as found in most species of Reduviidae, other than
Harpactorinae has been therefore designated here as the bursal gland. Occurrence of
such a gland in Rhodnius and Triatoma was reported earlier by Galliard (1935) and
he has described it as a tubular accessory gland, opening dorsally into the genital
chamber, secreting material to cement the eggs to the substratum.
The status of spermatheca in Heteroptera began to be questioned when Larsen
(1938) pointed out structural similarities between the bursal gland (in terresterial
Heteroptera) and the spermatheca in several species of aquatic Heteroptera. Davis
(1955) subsequently made an attempt to homologise the median accessory gland
(bursal gland) of Reduviidae to median spermatheca of Miridae. He further went to
the extent of considering this gland in Reduviidae as their spermatheca and the
presence of muscles on its tubular part was emphasised as an evidence in favour of
his assertion. Pendergrast (1957) confirmed the occurrence of a single accessory
gland in Rhodnius. Scudder (1959) has found great variations in the structure of
median accessory glands in Reduviids. Dupuis (1955) suggested that the receptaculum semenis has changed its function to serve as accessory gland in Reduviidae. In
his monograph on Emesinae, Wygodzinsky (1966) has given a detailed account of
female accessory gland and other ectodermal structures of the female reproductive
system. In his monograph, a vermiform gland of Emesaya breoipennis has been
described as having 3 distinct regions namely: a short membraneous ductus recepta-

Figure 8. A-C. Ectomocoris tibialis. A. Section of the gland showing the active secretory
phase and disintegration of nuclei (40 x lOx). B. LS at the beginning of the duct from the
gland (40 x lOx). C. Section showing the musculature and intimal lining of the duct (40 x
l Ox]. D-M. Caramiarus breuipennis. D. TS through the bursal gland of newly emerged
adult (10 x l Ox). E. LS of the gland showing cortical and medullary region as well as the
muscular duct (10 x l Ox). F. Enlarged view of the gland in the final stage of secretory
phase (10 x lOx). G. Section of the gland showing the lumen containing spumaline (10 x
lOx). H. Enlarged view of the section 0 showing non secretory phase (40 x lOx). I.
Enlarged view of the section E showing dense nuclei in active phase of secretion (40 x IOx),
J and L. Enlarged view of the gland at scenescence with aggregation of 2 or 4 nuclei (40 x
lOx). K. Magnified view of section G, showing the empty cells and the chitin lined central
lumen containing dark secretion (40 x lOx), M. TS of the duct showing thick musculature
and spumaline in the lumen (40 x lOx).
(Abbreviations: AMP, Ampulla; BU, bursa; BUG, bursal gland; CO, cortex; COD, common
oviduct; 0, duct; DI. diverticula; OL, gland; IN. intima; LM, longitudinal muscle; LOD,
lateral oviduct; LU, lumen; M, muscle; CM, circular muscle; MD. medulla: NU. nucleus;
RO. ring gland; r,. r 2 , r J , r4 • rami; SC, secretory cell: SL. spumaline: SP, spermatheca; SRG,
subrectal gland; VFG. vermiform gland).
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culum which is inserted on the dorsal wall of the vagina followed by a pyriform
capsula seminalis upon which is inserted a convoluted irregularly shaped glandula
apicalis having a very narrow lumen. Later, Cobben and Wygodzinsky (1975)
reported in the case of 4 species of Emesinae similar structures as vermiform glands.
An accessory gland resembling the vermiform gland of Emesinae has been reported
also in the Stenopodine species such as Stenopoda wygodzinsky and Narvesas carolinensis but it has been reported to be absent in another stenopodine species Oncocephalus antipodus (Cobben and Wygodzinsky 1975). They also considered these
structures (vermiform gland) as true spermatheca, supporting the suggestion made
earlier by Davis (1955). Matsuda (1976) has also described the median accessory
glands in Heteroptera as the vermiform spermatheca. All the 4 stenopodinae species
presently studied, including Oncocephalus modestus, have well developed bursal
gland (figure 2A-D).
Louis and Kumar (1973) have reported a single accessory gland (similar to bursal
gland type I) in a tribelocephaline species and in a stenopodine species a very
elongated and highly developed accessory gland (similar to bursal gland type II). But
they did not recognise any accessory glands in Ectrichodiinae, Salyavatinae and
Emesinae.
Occurrence of ring gland on the wall of the genital sac has been traced in 3
Ghiliallelia species by 'Cobben and Wygodzinsky (1975). In the present study a
Ghilianella species has been found to have both the vermiform gland and the ring
gland. But the glandular nature of the so called ring gland could not be assessed
though it is found pigmented and does not suggest any secretory function.
However, the present investigation positively supports the report of Galliard (1935)
and under no circumstances the bursal gland described here contain spermatozoa.
It is an interesting fact that both pairs of subrectal glands and bursal glands are
found only in the harpactorinespecies, L. guerini. The existence of these two pairs of
glands is a primitive character and suggests the divergence of this species from its
parental harpactoroid stock having only the subrectal glands. Thus the bursal gland
appears to have its origin as paired vermiform gland, arising at the posterior region
of the bursa, in close proximity of the subrectal gland.
It could be presumed that as the vermiform bursal gland has shifted its position
more anteriorly from the proximity of the subrectal glands towards the mid dorsal
position on the wall of the bursa. A comparative analysis of the morphology and
development of the bursal gland in reduviids in the present investigation also reveals
that they have undergone various degrees of alteration in size, shape and regionation. Thus the vermiform gland in the course of development, has acquired a basal
ampulla and a short muscular duct. Such a bursal ampullate type of bursal gland has
been recorded in Ectrichodiinae, Stenopodinae, Emesinae and Salyavatinae, a
condition reported earlier by Wygodzinsky (1966) and Cobben and Wygodzinsky
(1975) in Emessinae and Stenopodinae. The occurrence of vermiform gland in some
species of Stenopodinae, Salyavatinae and Acanthaspidinae can be considered as
their probable phylogenetic relationship with the primitive forms. The terminal
ampullate type found only in Acanthaspidine and Piratine species have been considered here as highly specialized, next to the basal ampullate type. The total absence
of the gland in a few Acanthaspidinae species like A. siva, E. slateri and P. laeuicollis
is considered as a secondary specialization.
A comparison of the histology of the vermiform gland of L. querini with that of the
bursal gland in all the other species investigated confers that they are all basically
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similar, irrespective of the subfamily to which they belong. The vermiform type is glandular throughout its length as found in the section of L guerini whereas in H. nigroviolaceus and O. modestus the basal ampulla is the main secretory region. A gradual
disappearance or loss of the vermiform segment may have caused the transformation
of the gland towards the development of a terminal ampullate type.
Lococo and Huebner (1980a, b) have made contributions to the understanding of
the development and ultra structure of the accessory gland in R. prolixus. The gland
with a distal synthetic region and a proximal muscular duct belongs to the terminal
ampullate type of gland found in Acanthaspidinae and Piratinae. The structural
details of such glands given in the present investigation does not vary much from the
account given by these authors on the ultrastructure of the cement gland. They have
described that the synthetic region is composed of numerous secretory units.
Proteinaceous secretion from these synthesizing sites passes through cuticular
lattice-like end-apparatus and then gets out through ducts to the central chitinous
duct. The secretory cells have septate junctions with the cuticular ductules. The
ductules, and the central chamber are in continuation with the proximal muscular
duct. The latter has corrugated circular lining, a thin epithelium rich in microtubules
and thick striated longitudinal muscles. On the contrary, it is observed in P. affinis,
C. breoipennis etc that the conducting duct has an inner glandular epithelial layer
followed by strong well developed circular muscles and outer thin longitudinal
muscles. The lumen has thick chitinous lining which is produced as corrugated lobes
into the lumen.
The bursal glands by virtue of their his to morphological identity shows their clear
distinction from subrectal glands.
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