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Abstract

Currently, the utilization of waste from corn industry has not yet achieved the full
potential. Although wastes of various parts of corn which obtained from corn industry have
high potential to apply for medical purposes, the utilization of corn waste in this aspect is
still limited and lack of scientific evidence to support the utilization. In order to increase the
utilization of corn wastes for medical purposes especially for preventing and decreasing
chronic diseases, the important health problems worldwide including in Thailand, we aimed
to 1) screen the potential to protect against chronic diseases of the extract of various parts
of Zmays (var. Insee2) and Zmays (purple color var. Fancy 111) 2) to determineacute and
subchronic toxicity of Zmays extract 3) to determine the pharmacological effects of corn
waste extracts on health promotion in animal.

To determine the memory enhancing effect in normal rats, the water extract of
Z.mays (var. Insee 2) at doses of 2, 10 and 50 mg.kg_lBW were administered to male Wistar
rats. The results showed that all doses of extract could enhance spatial memory but only
the extract at doses of 10 and 50 mg kg-1 BW could enhance non-spatial memory. In
addition, we also administered the extracts at all doses to memory deficit rats induced by
scopolamine and by AF64A. It was found that all doses of extract could improve spatial
memory in  memory deficit rats induced by both methods and suppressed
acetylcholinesterase activity (AChE) in hippocampus. In addition, memory deficit rats induced
by AF64A and received the extract at doses of 2 and 10 mg.kg-1 BW showed the increase of
neurons density and cholinergic neurons density in hippocampus, an area playing an
important role on learning and memory. The oxidative stress in hippocampus also improved.
Therefore, the present study, demonstrated that the water extract of Zmays (var. Insee 2)
stem exhibited the memory enhancing effect both in normal and in memory deficit
conditions.

According to the study about the neuroprotective effect against strokeinduced by
the occlusion of right middle cerebral artery in male Wistar rat. The results showed that
cerebral ischemic rats which received the extract at doses of 100, 200 and 400 mg.kg—1
showed the decreased malondialdehyde (MDA) level together with the elevation of
superoxide dismutase (SOD), catalase (CAT), glutathione peroxides (GSH-Px) in the brain. In
addition, the decreased brain infarcted volume and the improved sensation and
neurological scores were also observed. These data suggested that the water extract of
Z.mays (var. Insee 2) has the potential to protect against stroke.

According to the study about the protective effect against myocardial ischemia of
water extract of Zmays (var. Insee 2), male Wistar rats were orally given the extract at doses
of 100, 200 and 400 mg.ke-1 BW for 28 days and induced myocardial ischemia with

isoproterenol. The results demonstrated that the water extract of Zmays (var. Insee 2) at
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dosage range used in this study decreased oxidative stress status which in turn decreased
the destruction of myocardium resulting in the decreased the serum levels of lactate
dehydrogenase (LDH), creatine kinase (CK) andtroponin-T. Therefore, the water extract of

Z.mays (var. Insee 2) exhibited the potential to protect against myocardium ischemia.

To study the effect of ethanolic extract of Zmays (purple color var. Fancy 111), we
administered the extract at doses of 2, 10 and 50 mg.kg-1 BW toSTZ-diabetic ICR mice. The
results revealed that the extract at dosage range used in this study showedtrend to
decrease lens opacity but no significant difference was observed. The evaluation of
underlying mechanism at the end of study showed that the ethanolic extract of Zmays
(purple color var. Fancy 111) decreased MDA level but enhanced GSH-Px activity together
with the decreased aldose reductase activity in mice lens.

We had determined the acute toxicities of the water extracts of stem and cob of
Z.mays (var. Insee 2) and ethanolic extract of Zmays (purple color var. Fancy 111). It was
found that the administration of all extracts mentioned earlier up to 5000 mg.kg-1 BW to
Wistar rats produced no death. Due to the limitation of supported budget, we only
determined the subchronic toxicity of water extract of Zmays cob (var.Insee2). The results
showed that NOAEL dose in both male and female rats was 500 mg.kg_1 BW

Moreover, we also determined the facilitatory effect of polymer based nanofiber
transdermal patch loaded with purple corn cob extract on the recovery of spinal cord injury.
The spinal cord injuryinduced at spinal cord level of T10 by aneurysm clip in male Wistar
rats. The assessments of spinal cord recovery were performed by using Basso, Beattie and
Bresnahan (BBB), gross motor score, hot plate test, and von Frey filament tests at 3,7,14,21
and 28 days of treatment with polymer based nanofiber transdermal patch loaded with
purple corn cob extract. The results showed that rats with spinal cord injury which received
polymer based nanofiber transdermal patch loaded with purple corn cob extract at
concentrations of 5% and 10% improved BBB score and gross motor score. In addition, the
improved thermal sensation was also observed in rats with spinal cord injury which received
polymer based nanofiber transdermal patch loaded with purple corn cob extract at both
concentrations. At the end of study, we also determined the density of survival neurons in
oxidative stress in spinal cord. The increased density of survival neuron, catalase (CAT)
activity but decreased malondialdehyde (MDA)level, decreased COX-2 and GABA-T activities
but increased NGF level. However, no change of NOS was observed.

Although the primary results from in animal study of the Zmaysextract showed the
potential to protect against chronic diseases mentioned earlier and polymer based nanofiber
transdermal patch loaded with purple corn cob extract has the potential to facilitate spinal
cord recovery after injury. However, further investigations concerning active ingredient and

application safety are required before moving forward to clinical application.
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