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The present study was performed to evaluate the acute
toxicity, anti-ulcer, wound healing, antioxidant and
antibacterial activities of a Schiff base namely benzyl
N’-(indol-3-ylmethylidene)-hydrazinecarbodithioate
(BIHC) and its metal complexes, BIHCZn and BIHCNi. The
three compounds namely BIHC, BIHCZn and BIHCNi are
subsequently collectively referred to as BIHCD. Acute and
subchronic toxicity investigation of BIHCD did not show any
signs or symptoms of toxicity and all animals remained alive.
Blood biochemistry, hematology, and histopathology analysis did not show any significant differences between control
and treated groups. BIHCD appears to be safe and no drug-related toxicity was detected even at the highest dose
investigated (400mg/kg). Antiulcer activity of BIHCD against ethanol-induced gastric ulcer was studied. Gastric juice
was collected for the determination of pH and mucous weight. Grossly, the ulcer control group exhibited severe mucosal
injury, whereas pre-treatment with either derivative compounds or Omeprazole resulted in significant protection of
gastric mucosal injury. Flattening of gastric mucosal folds was also observed in rats pretreated with BIHCD. Histological
studies of the gastric wall of ulcer control group revealed severe damage of gastric mucosa, along with oedema and
leucocytes infiltration of the submucosal layer compared to rats pre-treated with either BIHCD or Omeprazole where
there were marked gastric protection along with the reduction or absence of oedema and leucocytes infiltration of the
submucosal layer. BIHCD and its derivatives promote ulcer protection as ascertained by the comparative decreases in
ulcer areas, reduction of oedema and leucocytes infiltration of the submucosal layer. Topical application of BIHC and its
metal complexes on the wounds in normal and diabetic rats showed that wound dressed with BIHCD healed significantly
earlier than those treated with 10% Tween 20. Also, wound dressed with 100 mg/ml BIHCD showed an accelerated rate
of wound healing compared to wounds dressed with Intrasite gel (control), 25 mg/ml, 50 mg/ml and 100mg/ml BIHCD.
Histological analysis of healed wound with BIHCD showed less scar width at wound enclosure and granulation tissue of
healed wound contained comparatively less macrophages and large amount of collagen with angiogenesis compared
to wounds dressed with 10% Tween 20. Based on the antioxidant activity studies, samples appear to contain low
antioxidant properties compared to controls (Trolox, Retin, Ascorbic acid and Gallic acid). For the antibacterial activity,
BIHCD appears to possess potential antibacterial activity against Staphylococcus aureus Pseudomonas aeruginosa,
Klebsiella Phenumoniae but none against Streptococcus Group A. Determination of minimum inhibitory concentration
values showed that BIHCD have less potential antibacterial activity than Gentamicin.
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Zinc oxide (ZnO) nanostructures on gold-seeded silicon
(Si) substrate were prepared using a low-temperature
solution-immersion method. Optimised ZnO structures
were then used as a template to grow a second layer
of ZnO nanostructures by mistatomisation method.
Low-dimensional,
vertically-aligned
ZnO
nanorods
were successfully synthesised by the solution-immersion
method through optimisation of the reaction parameters,
such as concentration of precursor, ratio of stabiliser,
alignment of substrate in solution, heating medium,
gold-seeded substrates and its thickness, transition
metal-seeded substrates, immersion temperature and
time, pH of precursor solution, annealing temperature
and doping with Mg. SEM, FESEM, TGA, FTIR, XRD, EDX,
PL-Raman and I-V were the selected characterisation
tools to analyse the structural, morphological, bonding,
optical and electrical properties of the nanostructures.
TGA and FTIR analyses gave evidence that the prepared

ZnO nanostructures were pure with no traces of starting
material or contamination. The results give evidence that
6 nm thickness of gold-seeded on Si substrate immersed
for 4 hours at 70°C in precursor concentration of 0.005
– 0.05 M zinc nitrate hexahydrate (Zn(NO3)2.6H2O)
and hexamethylenetetramine (HMTA) at 1:1 ratio has
successfully formed (002) plane, c-axis, aligned ZnO
nanorods with diameter of approximately 60 ± 20 nm. The
nanorods prepared at low immersion temperatures were
found to be readily crystalline with no additional heat
treatment. Precursor solution of pH 6.8 and 5 produced
ZnO nanorods, while at pH 9 produced ZnO flower-like
structures. 1 atomic % of Mg-doped ZnO nanorods were
found to produce the highest electrical conductivity
relative to as-prepared ZnO, and higher doping content
of 3, 5, 7 and 9 atomic %. PL emission spectra of ZnO
nanorods consistently produced UV (362-388 nm) and
visible emissions (400-800 nm), confirming the formation of
a semi-conducting ZnO. The relevant chemical equations
were suggested throughout the study, while a novel
growth mechanism of ZnO nanorods on gold-seeded Si
was proposed. The optimised thin-film of ZnO nanorods
was applied as a seeding template for the growth of ZnO
nanoparticles deposited by mist-atomisation method, and
was found to form the smallest crystallite size of 6.34 nm at
substrate temperature of 400°C. The chamber box, which
was specially designed to contain the mist, was found to be
practical, functional and an effective invention. The mistatomisation deposition of ZnO produced nanogranular
structures in the range of 50-120 nm.
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