
Release and Absorption of Glucose in Musca domestica Midgut

Pimentel, A.C.; Ferreira, J.M.J.; Terra, W.R.

Dep. de Bioquímica, Instituto de Química, Universidade de São Paulo, São
Paulo, Brazil

e-mail: andrecoppe@gmail.com

Introduction. Digestion in insects occurs resulting in monomers to be absorbed
by midgut cells. In the case of starch digestion, the monomers of glucose are
released by the dimer-hydrolase maltase from partially hydrolysed starch.
Objectives. This work aims to link the release of glucose by maltase to its
absorption by glucose transporters present on the midgut epithelium. Materials
and Methods. The releasing glucose sites were found by assaying maltase
along the midgut. Feeding the larvae with a non-absorbable dye and glucose
was performed to identity the absorption sites of glucose in the midgut. A M.
domestica midgut transcriptome was screened for maltases and glucose
transporter sequences. Sequences of glucose facilitative transporter (GLUT)
and sodium:glucose symporter (SGLT) were checked for the presence of
signatures (pfam00083 and pfam00474, respectively) before acceptance. The
expression sites of selected sequences were identified by RT-PCR. Results
and Discussion. Seven GLUT and one SGLT sequences were selected. GLUT
sequences are expressed along the midgut, whereas SGLT only in posterior
midgut. GLUT3 is expressed in all the studied tissues and is related to
trehalose transport. GLUT2, 6, and 7 are expressed only in the midgut and
GLUT1, 4, and 5 are expressed also in other tissues. SGLT is expressed only
in the posterior midgut section. There is a membrane-bound maltase activity in
the anterior midgut and a membrane-bound and a soluble maltase in posterior
midgut. Dye feeding experiments showed a glucose absorption site in the
anterior midgut. The procedure used cannot detect absorption in posterior
midgut. Conclusions. Physiologial and expression data suggest that only GLUT
transporters are responsible for glucose absorption in anterior midgut. Glucose
absorption in posterior midgut is probably accomplished by GLUT and SGLT,
with SGLT acting during low glucose concentration and adding GLUT at high
glucose concentration, as observed in mammals.
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