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Abstract :
Matrix metalloproteinase 9
(MMP-9) is involved in the

Angiostrongylus cantonensis infected
meningitis. Recently, some effective
anthelmintics have been proposed to
treat the A. cantonensis in humans. But
worm dead bodies leaving in the brain
still evoke severe immune response
resulting in brain damage. The
MMP-specific inhibitor GM6001 acts by
chelating the zinc cation in the active
site of MMPs, in previous has been
reported to block leukocyte migration
and suppress autoimmune
encephalomyelitis. In an attempt to
prevent brain damage caused by worm
migration and MMP-9 destruction
during A. cantonensis infection, we were
combine anthelmintic albendazole and
MMP inhibitor GM6001 to kill worms
and block MMP-9 activity, respectively.
The aim of the present study was to
estimate the efficacy of this combining
therapy in parasitic meningitis caused by



A. cantonensis infection. In a
zymography assay GM6001 was able to
inhibit MMP-9 activity, the activity in
cerebrospinal fluid (CSF) and brain
tissues were significantly decreased in
combing treatment compared to infected
mice with parasitic = meningitis.
Inflammatory cells were significant
increased in infected-mice, and
decreased the numbers after treatment.
Recovered larvae in combing treatment
were significantly decreased, compared
to the infected mice. These data suggest
that inhibition of MMP-9 may be an
effective approach to prevent brain
inflammatory reaction caused by A.
cantonensis infection. Combing therapy
with albendazole and GM6001 seem to
be better agents to kill the worm and
prevent brain damage. We conclude that
an MMP inhibitor have a significant
beneficial effect in parasitic meningitis.

Keywords: Angiostrongylus cantonensis;
meningitis; matrix metalloproteinase 9,
GM6001; albendazole.
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Fig. 1. Detection of MMP-9 activity by gelatin zymography. (A) Zymography of the
CSF and brain tissue. Activity of MMP was significant increased in CSF and brain
tissues infected-mice; treatment with albendazole or GM6001 decreased the activity
of MMP-9; combing treatment with albendazole and GM6001 were significantly
decreased the activity of MMP-9. (B) Bands were quantified by densitometry. Open
bars represent the density of CSF, solid bars show the density in the presence of brain
tissues. The data shown are the mean values and standard deviations (error bars).
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Fig 2. Changes in the leukocyte counts. (A) Neutrophils were significant increase in
infected-mice and decreased the numbers after treatment. (B) Macrophages were
significant increase in infected-mice and decreased the numbers after treatment. (C)
Eosinophils were significant increase in infected-mice and decreased the numbers
after treatment. The data shown are the mean values and standard deviations (error
bars).



Fig 3. Hematoxylin-eosin staining of inflammatory cells in paraffin sections of the
subarachnoid space. (A) The subarachnoid space of infected-mice showing many
leukocytes accumulation. (B,C) Treatment with albendazole or GM6001 decrease the
leukocyte numbers. (D) Combing treatment with albendazole and GM6001
significantly decreases the leukocyte numbers.
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Fig 4. Recovered larvae in GM6001 treated mice were lower than infected mice;
treatment with albendazole or combing treatment with albendazole and GM6001 were
significantly decreased, compared to the infected mice. The data shown are the mean
values and standard deviations (error bars).



