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DETERMINANT FACTOR OF DISEASE SEVERITY IN HB H DISEASE
Chaiwoot Pispong

Master of Science Program In Biomedical Sciences

Advisors: Rossarin Karnpean, Ph.D., Asst. Prof. Kanjana Pangjit, Ph.D.

ABSTRACT

This study aimed to investigate determining factors for disease severity in
patients with Hb H disease including clinical courses, reticulocyte production index
(RPI), expression of CD55 and CD59 on red blood cells, reactive oxygen species (ROS)
in red blood cells, G-6-PD activity and clinical chemistry analysis. This study was
conducted on 44 patients with Hb H disease. From scoring criteria in this study, Hb
H patients were categorized into 3 groups of severity: 17 patients (39%) were mild,
21 patients (48%) were moderate, and 6 patients (13%) were severe phenotype. For
Ol-Globin genotype, the deletional type was found majority of the mild cases,
whereas for the severe Hb H disease, all genotype was found to be the non-
deletional type. Some cases of non-deletional were presented with mild and
moderate phenotype, suggesting that non-deletional Hb H disease was remarkably
variable, even among patients who had identical genotypes. The investigation of
determining factors in this study demonstrated that factors that significantly
correlated with severity and were considerably recommended to use to distinguish
mild from severe Hb H patients were spleen size, aspartate aminotransferase (AST)
and ferritin level. Parameters that might influence severity of Hb H disease included
RPI, alanine phosphatase (ALP), complement C3 level, total bilirubin, direct bilirubin
and indirect bilirubin, which needs further study to have a more clear understanding
of these factors. The wealth of information in this study may provide insight regarding
the prediction of clinical courses and could help to formulate proper management

for these patients.
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THE DEVELOPMENT OF UNMODIFIED SILVER NANOPARTICLES (AgNPs)
AS COLORIMETRIC Hg(ll) SENSOR: A NEW APPROACH TO SENSITIVE
AND HIGH SAMPLE THROUGHPUT DETERMINATION OF Hg(ll) UNDER

HIGH INFLUENCE OF IONIC MATRIX
SODSAI PUCHUM
Master of Science Program In Chemistry

Advisors: Asst. Prof. Purim Jarujamrus, Ph.D., Hooi Ling Lee, Ph.D.

ABSTRACT

This study aimed to present an unmodified silver nanoparticles (AgNPs) as a
colorimetric sensor prepared by green and facile method for determination of Hg(ll)
ions in agueous samples which were developed using UV-Vis spectrophotometry.
Abrupt change in absorbance of the AgNPs was observed, which progressively
decreased and slightly shifted to the blue wavelength as the concentration of Hg(ll)
increased. It appeared that the AgNPs were oxidized by Hg(ll), resulting in
disintegration of the AgNPs and Hg(0). Deposition of Hg(0) on the surface of AgNPs
also occurred, resulting in amalgam particles of mercury (Hg-Ag). Interestingly, the
developed approach showed a significant enhancement in the Hg(ll) analytical
sensitivity when formic acid was doped onto the AgNPs, with the linearity range of
0.01-10 mg L-1 (r2 = 0.999) providing the quantitative detection limit of 0.007 mg L-
1 (3SD blank/slope of the calibration curve). Greater selectivity toward Hg(ll) over
other ions and color dyes was also observed, likely a result of stabilization by
polyvinylpyrrolidone (PVP), which kept the AgNPs well-stabilized and dispersed in
the bulk agueous environment making them resistant to ionic matrix. Under using a
96-well microplate and a smartphone equipped with homemade application as a
colorimetric analyzer under controlled lighting, high sample throughput (128 sample
h-1) was achieved, establishing its potential for practical analysis. The percentage
recoveries of spiked aqueous samples obtained from the microplate-based system
were in acceptable range, in agreement with the values obtained from the UV-Vis
spectrophotometry-based system. The proposed colorimetric sensor has been
demonstrated to provide a rapid, simple, sensitive and selective detection of Hg(ll)

ions in various aqueous samples.
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SELECTION OF LACTIC ACID BACTERIA WITH ANTIOXIDANT ACTIVITY
FOR FERMENTED SOY MILK AND ALMOND MILK PRODUCTS

Supasson Wansutha
Master of Science Program In Biopharmaceutical Sciences
Advisors: Asst. Prof. Sirima Suvarnakuta Jantama, Ph.D.,

Assoc. Prof. Kaemwich Jantama, Ph.D.

ABSTRACT

Lactic acid bacteria (LAB) are probiotics that have beneficial effects on the human
gastrointestinal tract to maintain its microbial balance. It also reveals that some probiotic
bacteria may contain antioxidant properties. Fermented soy milk and almond milk have
been developed using probiotic bacteria with different potencies. Therefore, there can
be new non-dairy fermented products that have functional antioxidant features. This
study aimed to isolate LAB from traditional fermented foods and to investigate their
antioxidant properties. Fermentation condition was optimized, and antioxidation activity
with the stability of soy milk and almond milk fermented with probiotic bacteria, was
also evaluated. Seventy LAB isolates were isolated from 17 fermented food samples.
Antioxidant activities were determined by DPPH, ABTS and FRAP methods. The LABs
exhibiting high antioxidant activity were further selected for evaluating its basic probiotic
properties and safety. The isolate A62 showed probiotic potential with antioxidant and
antibacterial activities and tolerance to acid and bile salt. It also showed the negative
results of hemolytic and DNase activities. The bacterial identification of A62 through 165
rDNA gene sequencing showed similarity to Pediococcus acidilactici with 100 % identity.
Soy milk and almond milk fermented with the isolate A62 showed higher antioxidant
activity and total phenolic content than those of unfermented soy milk and almond
milk. The stability study showed that antioxidant activity of fermented soy milk and
almond milk remained constant during storage at 4°C for 4 weeks. The findings of the
present study suggested that P. acidilactici A62 may be a promising candidate for use as

a probiotic starter for fermented milk with antioxidant properties.
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SELECTION AND CHARACTERIZATION OF LACTIC ACID BACTERIA
ISOLATED FROM FERMENTED FISH FOR ANTI-CANDIDA ALBICANS

Laddawan Yuenyaow
Master of Science Program In Biopharmaceutical Sciences
Advisors: Asst. Prof. Sirima Suvarnakuta Jantama, Ph.D.,

Assoc. Prof. Kaemwich Jantama, Ph.D.

ABSTRACT

Candida albicans is a normal fungal flora that is resistant to the most common
antifungal drugs. This research aimed to isolate and select lactic acid bacteria (LAB)
that can inhibit the growth of C. albicans. Thirty-two isolates of lactic acid bacteria
were isolated from fermented fish samples. Based on the screening results, isolates
F3 and F5 showed high anti- C. albicans activity tested by the agar dual overlay
method, and exhibited anti-bacterial activity against Staphylococcus aureus ATCC
25923, Escherichia coli ATCC 25922, Salmonella typhimurium DMST 560, and
Salmonella enteritidis DMST 15676. Isolates F3 and F5 also exhibited high free-radical
scavenging activity evaluated through the 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay.
Furthermore, both isolates displayed great probiotic properties with a high survival
rate after passing through acidic conditions and bile salts. In addition, cell-free
supernatant (CFS) of isolate F3 showed high anti- biofilm formation of C. albicans
ATCC 10231 (p<0.05). Both CFS and cell-suspension of F3 showed high anti-biofilm
formation of C. albicans clinical isolates (C2 and C4) (p<0.05). The results of the co-
culture study also elucidated that F3 had a significant inhibitory effect on the growth
of C. albicans ATCC 10231 and C. albicans clinical isolates (C2 and C4) (p<0.05). The
isolate F3 demonstrated survivability at the simulated gastrointestinal tract condition
and showed negative results for haemolytic activity and the deoxyribonuclease test.
The strain identification revealed that F3 isolate was Pediococcus acidilactici based

on 16S rDNA gene sequence analysis.
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SCREENING AND CHARACTERIZATION OF ESCHERICHIA COLI-SPECIFIC
BACTERIOPHAGE ISOLATED FROM SEWAGE WATER

Juthamas Chumsen

Master of Science program In Biomedical Sciences
Advisors: Asst. Prof. Marutpong Panya, Ph.D.,
Assoc. Prof. Tarinee Chaiwong, Ph.D.,

Asst. Prof. Parichat Phumkhachorn, Ph.D.

ABSTRACT

The objectives of this study were to isolate and to characterize bacteriophage
specific to Escherichia coli from different sources of waste waters. Based on spot test
and plaque assay, the result showed that bacteriophages could be isolated from
waste water treatment plant Kudprakhow (bacteriophage named JCO1),
Sappasitthiprasong hospital (bacteriophage named JC02), and Khongjiam hospital
(bacteriophage named JC03). Host range determination of bacteriophage revealed
that all bacteriophage types had high specific host range only for E. coli. Inhibition of
clinical isolates E. coli with multidrug resistant property showed that bacteriophage
JCO01, JCO2, and JCO3 inhibited the growth of E. coli at 51.7% (138/267) 52.4%
(140/267), and 28.5% (76/267), respectively. Bacteriophage stability in different
solutions and heat at different time points demonstrated that all bacteriophages
could tolerate 0.85% normal saline and distilled water for more than 40 minutes but
could not tolerate 10% ethanol and 1% hydrogen peroxide at every time point. Heat
stability showed that bacteriophage JCO1 had resisted at 60 °C after 60 minutes of
incubation. Bacteriophage JC02 and JCO3 showed the ability to resist the temperature
of 60 °C after 45 minutes of incubation. The result of bacteriophage classification by
genome analysis demonstrated that the extracted DNA of JCO1 and JC02 could be
digested with Hindlll and DNase but not for RNase. For bacteriophage JC03, the
extracted genome could be digested with Ncol, Hindlll and DNase, but not for RNase.
This result indicated that the bacteriophage JC01, JC02, and JC03 genome was a DNA
virus and their genome was a double-stranded DNA (dsDNA). In addition to viral
genome analysis, determination of viral particle morphology by transmission electron

microscope can also be used to classify bacteriophage group. The result found that
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all bacteriophages had the viral particle which composed of a head with a hexagonal
shape and long tails with contractile. The size from head to tail was approximately
200 nm. Based on Intraclass correlation coefficient (ICC) classification of prokaryotic
(bacterial and archaeal), bacteriophage JCO1, JC02, and JC03 could be classified in
Family Myoviridae, Order Caudovirales. Therefore, the bacteriophages derived from

this study could be used to study their potential use in further advanced steps.
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SYNTHESIS AND CHARACTERIZATION OF HYBRID NANOSTRUCTURES

P-N HETERO JUNCTION MATERIALS
Pitchanunt Chaiyo

Doctor of Philosophy Program In Physics
Advisor: Assoc. Prof. Supakorn Pukird, Ph.D.

ABSTRACT

The ZnO/CuO/SnO2 hybrid nanostructures p-n heterojunction materials were
successfully synthesized by a 3-step chemical vapor deposition method on SiO/Si
substrates. Cu, Zn and Sn powders were used as precursors and mixed with carbon
charcoal. The precursors were heated at various temperatures and pressures under
the atmosphere of O2 and Ar gases. The prepared samples were investigated by field
emission scanning electron microscope (FESEM), X-ray photoemission spectroscopy
(XPS), and |-V characteristic curves. The results revealed the formation of
Zn0O/Cu0/Sn0O2 which established the three layers of the hetero-junctions that
showed several types of surface morphology such as CuO hollow microspheres with
branching lines, ZnO nanowires and SnO2 nanorods. The |-V characteristics exhibited
a rectifying behavior of hetero-layered semiconductors. The three layer hybrid
nanostructures p-n heterojunction materials were synthesized by a 3-step chemical
vapor deposition method without the catalyst of carbon charcoal. The results
showed several types of surface morphology such as brain-coral ZnO hollow
microspheres, ZnO nanocombs and nanopins, and Zn0O/Sn0O2 spike-shaped
nanowires. The |-V characteristics presented a rectifying and non-rectifying behavior
of hetero-layered semiconductors. Moreover, the CuO/ZnO films p-n heterojunction
materials were successfully fabricated by a 2-step chemical vapor deposition and a
thermal evaporation method on SiO/Si substrate. The samples were used to measure
20 ppm NO2 gas responses at temperatures of 100 °C. The sensitivity of CuO/ZnO

films sensor was better than that of CuO films and ZnO nanoparticles sensor.
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PRACTITIONERS’ OPINIONS TOWARD THE IMPROVEMENT OF THE
METHAMPHETAMINE TREATMENT PROGRAM IN SUB-DISTRICT HEALTH
PROMOTION HOSPITALS: A CASE STUDY OF AMNAT CHARCEN
PROVINCE

Kanlayanee Suvetvetin
Doctor of Philosophy Program In Pharmaceutical Sciences
Advisors: Assoc. Prof. Teeraporn Supapaan, Ph.D.,

Assoc. Prof. Summana Moolasarn, Ph.D.

ABSTRACT
This research aimed to study situations and performances of a methamphetamine
addiction treatment program at Sub-District Health Promotion Hospitals in Amnat
Charoen Province and to develop strategies that improve the treatment program.
The study was divided into two phases.

The objectives of Phase 1 were to:

1) study situations of a voluntary drug treatment system of methamphetamine
users.

2) evaluate therapists’ opinions toward substance screening tests between the
Ministry of Public Health’s questionnaire Version 2 (V.2) and WHO (ASSIST)
questionnaires.

3) evaluate the therapists’ skills.

4) evaluate the treatment efficiency in terms of context, input, process, product
and effect.

The samples of Phase 1 were government officers who worked at Sub- District
Health Promotion Hospitals in Amnat Charoen Province, patients and their relatives.
Descriptive and qualitative data analysis were used.

The study discovered that Sub-District Health Promotion Hospitals in Amnat
Charoen Province initiated the methamphetamine addiction treatment in 2011 by
using the Matrix Treatment Program. The program was a 4-month period containing
of 9 visits.

For the participants’ opinion on the effectiveness between the Ministry of Public

Health’s questionnaire V.2 and ASSIST questionnaires, it was found that the V.2
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screening test was more concise, convenient and less time- consuming while
providing a similar result. The majority of the therapists has high treatment skills. The
study found that the staff members highly agreed with the national and provincial
drug policy. Most of the hospitals contained at least one staff member who
completed a counselor training program while budget and narcotic urine testing tools
were sufficient. The majority of the therapists agreed with drug treatment process at
a moderate level. The treatment involved home visits and follow up. The majority
of the patients completed the participation of the treatment program. All patients
were confident that they would be able to stop drug usage. Ultimately, more than
85% of the patients discontinued drug usage within 3 months after the treatment
program. Also, self-esteem and relationships with others were helpful. Patients and
their relatives’ satisfied the treatment program at a high and highest level,
respectively.

The Phase 2 study aimed to develop strategies that improve methamphetamine
treatment programs at Sub-District Health Promotion Hospitals in Amnat Charoen
Province by using the Delphi technique. The samples were 20 professionals in drug
treatment services. The result showed that the professionals believed that the
application and adaptation of Buddhism philosophy with an original rehabilitation

method may improve drug therapy efficiency.
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