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ABSTRACT

Diabetes mellitus and its complications such as diabetic neuropathy, diabetic
cataracts and diabetic retinopathy are recognized as the important health problems and
produce the great impacts on both expenditure cost and quality of life of the patients
and their families. The current therapeutic strategies against these conditions are still
limited so the strategies to protect and to mitigate the damages induced by these
conditions are remaining essential. Since oxidative stress and polyol pathway play the
crucial roles on the pathophysiology of diabetic neuropathy, diabetic cataracts and
diabetic retinopathy and the substances possessing antioxidant and aldosere ductase
suppression activities could prevent and mitigate the severity of the mentioned
conditions, this study aimed to develop and to test the effect of health product
targeting at protecting and to mitigating the diabetic complications from economic
vegetables or fruits in E-sarn which exhibit antioxidant and aldose reductase
suppression activities.

To screen the potential to protect and to mitigate diabetic neuropathy, diabetic
cataracts and diabetic retinopathy of the economic plant of E-sarn and to develop the
health product targeting at preventing and mitigating diabetic complications from the
selected plants, the antioxidant and aldose reductase suppression activities of the
extracts of Zea mays Linn grains (open pollinated ,purple color),Zingiber officinale
Rosce rhizome, ripen fruits and leaves of Morus alba Linn , bulb of Allium cepa Linn
and fruits of Carica papya Linn were determined. Two of the potential extracts were
selected for developing the health product. The results showed that the potential
plants were Z.mays grains and Z.officinale rhizome and the ratio which produced the
highest potential effect was 1:4.



To determine the effect and the possible underlying mechanisms of the
combined extract of Z.mays (purple color) grains and Z.officinale rhizome on diabetic
neuropathy, male Wistar rats were induced diabetes mellitus by streptozotocin (STZ)
at dose of 55 mg.kg® BW. Rats which showed the blood sugar > 250 mg/dLwere
induced mononeuropathy by chronic constriction injury (CCI). The rats were
administered the combined extract of Z.mays and Z.officinale at doses of 100, 200 and
300 mg.kg™ BW via oral route for 14 days. Behavioral changes were assessed via hot
plate, von Frey filament and foot print analysis every 3 days throughout a 21-day
study period. At the end of study, nerve conduction velocity, oxidative stress markers
including malondialdehyde (MDA), catalase (CAT), superoxide dismutase (SOD) and
glutathione peroxidase (GPx) activities, aldose reductase activity and axon density
were also evaluated. It was found that the combined extract of Z.mays and Z.officinale
could enhance the functional recovery of nerve following nerve dysfunctions induced
by diabetes mellitusand enhanced nerve conduction velocity of the lesion nerve by
enhancing SOD and GPx which in turn decreased MDA level and suppressed aldose
reductaseactivity in the lesion nerve.

Anticataract and antiretinopathy effects of the combined extract of Z.mays
(purple color) and Z.officinale were also investigated. Anti-diabetic cataract was
evaluated both via in vitro and in vivo studies. According to in vitro evaluation of
anti-cataract, eye lens of male Wistar rats were incubated with glucose at
concentration of 55 mM and with various doses of Z.mays extract (2,10 and 50
mg.ml-1) or with various doses of the combined extract ofZ.mays and Z.officinale (50,
100 and 200 mg.ml-1) at romteperature for 72 hr. The eye lens of control group were
evaluated with artificial aqueous humor, pH=7.8 for 72 hr. Lens opacity, oxidative
stress markers and aldose reductase were also evaluated. The results showed that both
Z.mays extract and the combined extract of Z.mays and Z.officinale could decrease
lens opacity induced by high glucose concentration, decreased MDA level and aldose
reductase activity but increased CAT and GPx. In vivo evaluation of anticataract and
antiretinopathy effects of the combined extract of Z.mays (purple color) and
Z.officinale were also evaluated. Male Wistar rats were induced diabetes mellitus by
STZ and the rats with blood sugar level>250 mg/dL were selected for further study.

Diabetic rats were orally given the combined extract of Z.mays (purple color) and
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Z.officinale at doses of 50, 100 and 200 mg.kg™ BW for 10 weeks. Blood sugar level
was determined every 5 weeks whereas lens opacity and severity of cataract were
assessed every week using slit lamp microscope. At the end of study, histological
changes of eye lens and retina were determined. The results showed that the combined
extract of Z.mays and Z.officinale could improve lens opacity, severity of cataract ,
mitigated the thicknessof retina and outer nuclear layerand the decreased ganglion
density in retina, enhanced CAT and GPx activities leading to the decreased MDA
level in eye lens. In addition, the reduction of aldose reductase in eye lens was
also observed. Therefore, the current data showed that Z.maya extract could protect
against cataractogenesis by decreasing oxidative stress together with the suppression
of aldose reductase activity in eye lens. The combined extract of Z.mays and
Z.officinalewhich developed in this study could also protect against cataractogenesis
and retinopathy by decreasing oxidative stress status and by suppressing aldose
reductase activity in eye lens.

The combined extract of Z.mays and Z.officinale which developed in this
study showed the LD value more than 5000 mg.kg™ BW therefore it reflected the
safety for consumption. Based on the safety for consumption property and the
protective effect against diabetic neuropathy, diabetic cataract and diabetic retinopathy
of the combined extract of Z.mays and Z.officinale, it has the potential to be served as
natural resource for developing the health product to protect against diabetic
complications mentioned earlier. This will be the alternative choice to decrease the
burden from diabetic via the dietary therapy and to produce additive value for the
agricultural products. However, further studies concerning the chronic toxicity and

clinical trial are still essential.



