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MORPHOHISTOLOGY OF THE MIDGUT OF TANYMECUS SCIURUS
OLIV. (COLEOPTERA : CURCULIONIDAE)

A. C. BHARDWAI
DEPARTMENT OF ZCOLCGY, SANATAN DHARM CCLLEGE, MUZAFFARNAGAR-251 COI,

Histologically, the midgut of T. sciurus is trimorphic in nature. The epithelial cells of the
promesenteron are short and possess granulo-vacuolated cytoplasm. The mesomes:nteron
is characterited owing to the presence of the digestive and absorptive cells with vacuolated
and granular cytoplasm respectively. The metamesenteron although studied with
nunierous diverticulae but the nature of the epithelium discussed more related to
absorption rather than digestion. The peritrophic membrane is non-conspicuous throughs
out the length of the mesenteron, whilst the musculature is poorly developed. The role

of striated cell border is to releasc merocrine type droplets.
INTRODUCTION

Though morpkobistological studies on the digestive tystem cf both zdult
and larvae of Coleoptera have teen a subject of great interest for scveral
workers (Woods, 1913; Schinoda, 1927; Swingle, 1930; Pradhan, 1939; Jones, 1940;
Umeya, 1960; Jackson & Crowson, 1969); weevils have received relatvely lcss
attention. Chorabik (1951), Jura (1957) and Chadbourpe (1961) have urdertzken
a comprehensive study on the histology of the digestive tract of yarious curcu-
lionids. Shukla & Kumar (1970) recently described (he histology of the digestive
tract of Odoiporus longicollis (Oliv.). The present study is an attempt to eru-
m:ratz the histomorphclogical characters of the midgut of yet another species of

curculionid, Tanymecus sciurus Oliv. and to correlate further their secretcry
habit.
MATERIAL AND METHODS

Adult weevils were collected during monsoon from a wild species cf
Zizyphus, in the College campus. Weevils of almost same size were vivisected in
physiological saline. The entire digestive tract was spreaded on plain slide with
all exteranecus tissues removed. Fer histological studies the midgut wes cut into
morpholegically distir ct parts viz. the promesenteron, the mescmesenteror, ard
the metamesznteron; and fixed in alcoholic Bouins for about 24 hours (Fig. 1). Excess
of fixative was removed by two or three washings in 707 alcohol, dehydrated in
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different grades of alcohol, cleared in xylol and c:darwood oil, aad embadeg in
wax (1t 56° C). Sections of 6 to 8 micra thickness were stained in h.temoroxyl,'n
(aq.), counter stained in eosin (alco.) as recommended by Weesner (1968).
Cimera lucida drawings were made.

OBSERVATIONS

Gross morphology of the midgut

The mesenteron (MES) in T sciurus is a coiled tubs. Iis diameter vary
considerably. Being the longest segment of th: digestive tract, morphologically
it is distinct into three regions viz, the promesenteron, the mesomesenteron
and the mztamesenteron (Fig. 1). The promesenteron (PRO M) is dilated occu-
pying almost entirly the abdominal cavity. Itis transparent and delicate. The
anterior limit of the promesenteron develops a few annulations. The promesen-
teron sharply declines posteriorly to demarcate the mes>mesenteron (MES M)
behind. The metamesenteron (MET M) which is opzque and characteristically
possesses 40-50 short, pyriform, irregularly arranged diverticulas. Each diverti-
culum ends blindly with a secretory tubule (Fig. 1).

Histology of the midgut

The mesenteron of T. sciurus has an epithelium, the basement membrape
and poorly deve}oped musculature wrapped by a thin peritoneum. The peritro.
phic membrane is indistinct,

The promesenteron

The promssenteron js g
epithelium (EP) which
(EPC) are short with di

. spacious chamber having a single layered columnar
:s' severely folded (EPF) (Fig. 2). The ep:thelial celjs
stinct cell boundaries and resting over a basement mem.

brane (.BM)- The cytoplasm jg densely granular (GC) and apically vacuolated
(YC) (Fig. 3). Towards the lymep (LU) of the promssenteron the cell bounda-
rfes are distinctly convex witp striated border. The nucleus (NU) is characteris.
tically oblong, large, almost concentric with perceptible chromatin granules and
nuclear membrane. The nucleglyg could hardly be stained by the usual staining
procedure. The vacuolated nature of the epithelial cells indicites secretory
in function. The circular muscles (CM) are poorly developed represented by g
single muscle strand. The longitudinaj muscles (LM) are feebly scattered below
each epithelial Dlds. A thin peritoneum (PE) is faintly visible.

The mesomesenteron

The epitheliUfn of mesomesenteron is characterised by numerous welj
developed folds, obliterating the lumep (Fig. 4). The epithelial folds are ypj.
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Figs. 1—-8. 1. Entire digestive tract of Tanymecus sciurus, 2. T.S. Promesomesnteron
3. Part of Promesenteron. 4. T.S. Mesomesenteron. 5. Parc of mcsomesenterox;
(magnified). 6. T.S. Metamesenteron. 7. Metamesenteron (magnified). 8. L.S. of
Diverticulum opening into the lumen of Metamesentcron (Abbreviations with the text)
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formly tall and are compactly packed, usually with distinct intercellular spaces
towards the base of the cells filled with connective tissue (CO) (Fig. 5). Each
cell has large, oblong, and centrally placed nucleus. Two dilferent types of cells
are recognized in the mesomesenteron viz. cells wi h apicallyv vacuolated cy:opla~.m
usually found at the top of each epithelial folds here refi rred to as the diges {v“
cells (DC); cells with granular cytoplasm located on e ther side of the epi:hc-lia;
folds, here referred to as the absorptive cells (AC). Thke basement memb:ane
(BM) is indistinct. The musculature is better develcped than in the promeIS‘n-
teron. The circular muscles are in two muscle strands w.th longitudinal musc;les
occupying the same position as in the promesenteron and wrapped by a thin

peritoneum (PE) (Fig- £).
The metamesenteron

The epithelial cells of the metamesenteron are short and relatively less
compact thereby i“Cfca.Sing the lumen in the interior (Fig. 6). The epithe]jz;l
cells are small .and resting over the basement membrane. The striated border
is less d flerentiated. The nuclei are oval, large and centrally placed and surr-
ounded by the granu'ar cyteplasm (Fig. 7). The epithelial lining of each diverti-
culum (DIV) consists of large, cuboidal, single layered cells and the Jumen is
parrow (Fig. 8). The midgut musculature around the diverticula is totaily

wanting.
The regenerative cells
The worn out and depleted epithelial cells are replaced by certain groups

of cells called the regenerative cells or the nidi (NI). The nidi are oval, lying
in confluent with the basement membrane. Each nidus lies at the base cf the
epithelial folds. Thus number of nidi corrosponds to the number of the epithe-
lial folds (Fig. 3). Though the position of the nidus is similar throughtout
the mescnteron, they are relatively larger in the mescmesnteron. Each nidus has
five to eight small nuclei with grabular cytoplasm. The cell boundaries are partly

distinct around the outer nuclei in each nidus whereas proliferating nuclel are

with inconspicuous boundaries (Fig. 5). The new cells are, therefcre, continu-

ously added at the base of the epithelial folds. Due to the ccntinucus pre:sure
at the regenerative cells, wore ard more cells are added at the base of the epi-
thelial folds, thus making the epithelium ever functioning. The younger cel's
with granular cytoplasm undergo vacuolation when tkey reach the apex of such

folds (Fig. 5).

Secretion
The vacuolaticns at tLe zpical rart of the cpithelial cells in the pro-and
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messmss2nt ron sugzest releasing of the cell contents in the form of dreplets
which g2t mix-d with the food. Such type of secretion as observed in T. sciurus
h.s been designated as the merocrine type (MS). Absence of such vacuolated
nature of cytoplasm ia the czlls of the metamesenteron is suggestive of absorbing
ra:her than secretory in fuaction. The digestive function is, therefore, presum-
ably substaatiated by ths numerous diverticulae of the metamesenteron.

DISCUSSION

The tripartite mesenteron (=ventriculus of Weber, 1933) in T. sciurus is
simi'ar to that of Schroder (1928) having a sac-lke proximal and tubular distal
part. Caorabik (1951), Jura (1957), Sundman & King (1964), and Stuka &
Kumat (1989) have describ.d a dimorphic midgut in curculionids in generel. In
T sciurus tae tubular distal part bezing further characterised into a proximal
iatervening part though externally smooth but histologically different, confirms a
trimorpbic midgut than the distal with numerous evagications. Scheinert (1927)
describ-d these “‘evaginatiohs™ as a seat of symbionts in weevils. The preserce

~ of micro organisms is negated in the present study. Cherabik (1951) ind Jira
(1957) wzre al,o unable to recognize symbionts in tkeir respective studits. Such
app:ndages although observed on the entire midgut of the Anthonomous grandis
" Boh. and O. longicollis by Chadbourne (1961), and Shukla & Kum ir (1969) respe.-
tively; subdivisioas of the midgut and regenerative functicn of these diverticulae
" were not discussed.

Though the entire epithelium of the meserteron is fclded in T\ sciurus,
the subdivisiors are demarcated based on the degree of folding of the interaal
epi'belium. Jura (1937) reported a folded nature of epithelium only in sfarved
Phyllobius glaucus Scop. The epithelial folcs of tke pro-and mesomesemteron in
T sciurus possess distinctly vacuolated cytoplasm wi.h granules at the base, The

" vacuolated, granular or sp-ngy texture of the cytoplasm has also been reported
by Chadbourne (1961), and Shukla & Kumar (1970). In P. glaucus, however,
Jura (1957) reported granulofibrous cytcplasm, an additional nature different
from that of the present description. In T. sciurus such czlls would appear to be
secretory in furction sinc: vacuolated cytoplasm is thought to be engaged in
secretion (Wigglesworth, 1965). The cepzcity «f d'gesticn is fevrd to be high
in the pro-and mesomesenteron ¢f T. sciurus (Goel & Bhardwaj, 1981), as secre-
tory nature of the epithelium of these parts is sigmficantly high. The depleted
enzymatic activity as reported earlier in the metamesenteron, is p:obzbly due to
the secretions substantiated by the diverticulae.

The prescence of striated cell border in T’ sciurus is in conformity with the
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Figs 1-2. 1. Tetracotvle chaulani 1. sp. (dorsal view). Z.T. chaulani w sp. (T. S.p
(Abbreviation with the text)y

Body pyriform, aspiroas, freely divided into fciebedy (FB) ond hind
tiody (HB). body length 2.42 3.37: forebody length 0.70 (.84 width 1.12-1.35,
kindbody length 1.72 2.53 width 1.34-1.65; forebody and hindbody not sharply
demarcated. Oral sucker (OS) terminal. transversely elongated, length 0.05-0.97.
width 0.11 ©0.14. Ventral sucker (VS) immediately behind the caecal bifurcation.
transversely clongated, length 0.05-0.09, width 0.12-0.14. Two pseudosuckers
{PS), each on the lateral sides of oral sucker. Prepharynx absent. pharynux (PH)
barrel-shaped, length ©.08 G.11, width 0.10 90.12. Oe,sophag-us (OE)_ small, length
0.03 0.032: caeca CA) inflated terminating between posterior testis and ductus
hiermaphroditicus (DH}- Holdtast organ (HFO) Ieng}h 0.22-C.30, width 0.2.:-0.34.
in the centre of forebody, spherica], opening semicircwlar, holdfast gland (HFG)
spherical diameter 0.07, on the Pposierior margin of holdfast organ, bearing a

minute opening-

‘ Reproductive analgens very
in the anterior third of the hindbody.

clear. Testes 1WO, entire, transversely elongated.

may cr ey not ke overlapped by caeca;
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