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ABSTRACT

Neuroapthy and poor wound healing process, the diabetic complications which
are commonly found, are regarded as the challenges in this decade. Due to the
limitation of therapeutic efficacy and the great impacts on both medicare cost and the
quality of life of the patients themselves and their families, the novel effective
therapeutic strategies are required. Based on the beneficial effects of delivery of
nanofiber mats, transdermal route application and natural products, the beneficial
effects of the natural products loaded nanofiber mats on the functional recover of
neuropathy and wound enhancing effect in diabetic condition have been considered.
Since quercetin and tomato exhibit the ability to scavenge oxidative stress, the
important factor which retards the recovery of neuropathy and wound healing, the
effects of zein based nanofiber mat loaded with either quercetin or tomato extract on
the functional recovery of neuropathy and wound healing process in streptozotocin
(STZ)-diabetic rats.

Both quercetin loaded nanofiber mat and tomato extract loaded nanofiber mat
were developed by using electrospinning technique. It was found that the developed
naofiber mats loaded with the substances mentioned earlier still exhibit antioxidant
activity. It was found that quercetin loaded nanofiber mat was safe for chronic
application up to 15%quecertin loaded nanofiber mat.

To determine the effect of quercetin loaded nanofiber mat and tomato extract
loaded nanofiber mat on the functional recovery of peripheral neuropathy in STZ-
diabetic rats, male Wistar rats were induced diabetic condition using single shot
injection of STZ and induced mononeuropathy by using crush injury at the upper third
of right sciatic nerve. Diabetic rats with nerve injury were treated with 5%, 10% and

15% quecetin-loaded nanofiber (1x1 cm) once daily for 21 days. The evaluation of



nerve function was performed using foot withdrawal reflex and De Medinacelli
method every 3 days throughout the study period. At the end of the study period, they
were determined nerve conduction velocity (NCV). The lesion nerve was isolated and
determined the axon density, oxidative stress status and phosphorylation of ERK
(PERK). The result show that diabetic rats which received quercetin loaded nanofiber
could improve sciatic function index via Demedicelli method and foot withdrawal latency
together with the increase of NCV, axon density, oxidative stress status and pERK.
Therefore, it was suggested that quercetin-loaded nanofiber decreased oxidative stress
status and increased pERK leading to the improved nerve damage leading to the
increased NCV and axon density resulting in the improved functional recovery of sciatic
nerve. Diabetic rats which received tomato loaded nanofiber could improve sciatic
function index determined by Demedicelli method and the response of foot
withdrawal reflex together with the improvement of NCV and oxidative stress status
in the lesion nerve. Thus, tomato extract loaded nanofiber mat might improve the
functional recovery of neuropathy in STZ-diabetic rats via the improved oxidative
stress status in the lesion nerve.

The wound enhancing effect of nanofiber mat loaded with quercetin and
nanofiber mat loaded with tomato extract in STZ-diabetic rats were also investigated.
STZ-diabetic rats were induced excision wound (1x1 cm) at dorsal back. The wounds
were taken care by the nanofiber mat loaded with various concentrations of quercetin
or tomato extract ranging from 5, 10 and 15% once daily for 15 days. Wound healing
was assessed using adsorption score, wound healing index and %of wound
contraction as indices every 3 days throughout the study period. The evaluation of
mechanism of transdermal patch was carried out via the alteration of oxidative stress
and collagen at the end of experiment. The results showed that rats subjected to
wound care management via quercetin and tomato extract loaded zein based nanofiber
mats showed the enhanced wound healing indices and wound contraction in
accompany with the increasing level of hydroxyproline, an indicator of collagen
synthesis, and the improved oxidative stress status at the wound area. Therefore, the
wound enhancing effect of both quercetin loaded nanofiber and tomato extract loaded
nanofiber might occur partly via the increased collagen and the decreased oxidative

stress status.
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In conclusion, both quercetin loaded zein based nanofiber mat and tomato
extract loaded nanofiber mat are the potential therapeutic strategies to improve
neuropathy and wound healing retardation in diabetic condition. However, the kinetic
study and clinical trial study are very much essential.



