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ABSTRACT

TITLE : PREVALENCE AND FACTORS ASSOCIATED WITH RENAL
DYSFUNCTION IN PATIENTS ON TENOFOVIR DISOPROXIL
FUMARATE - BASED ANTIRETROVIRAL REGIMENS FOR HIV
INFECTION IN A COMMUNITY HOSPITAL

AUTHOR : PARATDA SRISOMBAT

DEGREE : MASTER OF PHARMACY

MAJOR : CLINICAL PHARMACY

ADVISOR : ASST. PROF. URAIWAN  AKANIT

CO-ADVISOR : ASST. PROF. TUANTHON BOONLUE

KEYWORDS : TENOFQVIR DISOPROXIL FUMARATE, RENAL DYSFUNCTION, HIV

Background: Tenofovir disoproxil fumarate (TDF) is a drug broadly used in
combination with antiretroviral therapy (ART), and is associated with renal
dysfunction.

Objective: The objective of this study were to assess the prevalence of renal
dysfunction and factors associated with it and to estimate the incidence of such
dysfunction and the subject’s survival from it.

Methods: This was a retrospective cohort study, reviewing the medical records of
HIV-infected patients who took TDF-containing antiretroviral therapy (ART) regimens at
a community hospital between 2015 and 2019. Assessments of renal dysfunction
were made observing the rapid decline of estimated glomerular filtration rates (eGFR)
or creatinine clearance (CrCl) greater than 3 mL/min/1.73 m? from the baseline and
proximal tubular dysfunction. Data analysis was performed through descriptive and
inferential statistics using multivariate logistic regression and Kaplan-Meier methods
and the Cox proportional-hazards regression model.

Results: 167 patients were included in the study with an average age of 46.05
years (SD 10.06). Renal dysfunction was determined by examining the rapid decline of
eGFR and proximal tubular dysfunction prevalence at the 6", 12" 18" and 24™

months, and the dysfunction rates were 22.75 %, 16.03 %, 18.84 %, and 14.56 %
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respectively. The percentage of subjects surviving from renal dysfunction at the 6",
121 18" and 24" months, were 83.8%, 67.0%, 38.7% and 32.0% respectively.
The incidence of renal dysfunction was 45.72 cases per 100 person year, and
multivariate analysis confirmed an independent association with renal dysfunction for
those over 50 years of age (aOR 2.557, 95% Cl 1.070-6.107, p-value =0.035). Renal
dysfunction was determined by observing a rapid decline of CrCl and proximal
tubular dysfunction prevalence at the 6, 12" 18™ and 24" months, were 8.98% ,
18.59%, 16.55%, and 13.59 % respectively. The percentage of subjects surviving from
renal dysfunction at the 6™, 12", 18" and 24™ months, were 93.4%, 75%, 65.4%, and
61.5%. The incidence rate of renal dysfunction was 23.52 cases per 100 person year.
Multivariate analysis confirmed an independent association of renal dysfunction with
cotrimoxazole prophylaxis (aOR 8.269, 95% Cl 1.114- 61.359, p-value= 0.039), body
mass index under 18.5 kg/m? (aOR 5.068, 95% CI 1.335- 19.232,p-value=0.017) and
female (aOR 4.716, 95% Cl 1.464-15.189, p-value = 0.009). The Cox proportional-
hazards regression model confirmed the connection of cotrimoxazole prophylaxis
association with renal dysfunction (Adjusted HR 10.057, 95% Cl 3.147-32.143,
p<0.001).

Conclusions: This study revealed a higher prevalence of renal dysfunction for
those with risk factors, including females, age over 50 years old, and body mass index
(BMI) under 18.5 kg/m?. Those using cotrimoxazole prophylaxis should be closely and
regularly monitored for rapid kidney function decline and proximal tubular
dysfunction for those patients receiving TDF-containing antiretroviral regimens in the

second year of initial treatment.
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ABSTRACT

TITLE : DEVELOPMENT OF SYNBIOTIC BEVERAGE FROM MULBERRY JUICE
CONTAINING INULIN FERMENTED WITH Lactobacillus fermentum
Mar

AUTHOR : KANTIMA TABTIMHIN

DEGREE : MASTER OF SCIENCE

MAJOR : MAJOR IN BIOPHARMACEUTICAL SCIENCES

ADVISOR : ASST. PROF. SIRIMA  SUVARNAKUTA JANTAMA, Ph.D.

CO-ADVISOR : ASSOC. PROF. KAEMWICH JANTAMA, Ph.D.

KEYWORDS : SYNBIOTIC BEVERAGE, MULBERRY JUICE, INULIN, Lactobacillus

fermentum M47

Synbiotics are products containing probiotics that confer health benefits and
prebiotics that promote probiotic growth. Mulberry juice contains active
phytochemical substances such as phenolic compounds exhibiting antioxidant
properties, which have the potential for developing a new non-dairy synbiotic
beverage. The objective of this research was to investigate the optimum conditions
for the highest level of anti-oxidation activity for mulberry juice containing inulin and
fermented with Lactobacillus fermentum M47. The results showed that inulin at a
concentration of 1% had the effect of promoting the growth of L. fermentum MA4T7 for
which the highest cell mass was observed at 12.03 + 0.85 log CFU/ml after an 18 h
incubation. Further, mulberry juice containing 1% w/v inulin was used to investigate
the effect of fermentation temperatures of mulberry juice with L. fermentum MA47 on
its growth and antioxidant properties. The results revealed that mulberry juice
fermented at 30°C for 36 h contained high probiotic cells at 10.40 + 0.00 log CFU/ml
that meet the criterion for a synbiotic beverage product. The anti-oxidation activity for
the mulberry juice increased during the fermentation process as analyzed by ABTS
assay and DPPH assay. The phenolic content in the fermented mulberry juice was
230-290 (GAE pg/ml) that was significantly higher than that of non-fermented

mulberry juice. The short-chain fatty acids found in fermented mulberry juice are
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succinate and lactate. The fermented mulberry juice was found to be stable during
storage at 4°C for 2 weeks in terms of anti-oxidant properties and probiotic bacteria
content. The probiotic cell count was about 6.38+0.01 log CFU/ml after storage for 2
weeks that remained in accordance with the criteria for synbiotic products specified
by the Food and Drug Administration. In addition, the growth of Salmonella spp. and
Staphylococcus aureus was not detected in the finished product during storage. The
sensory evaluation of the fermented mulberry juice revealed that there were
significant differences (p<0.05) in sourness and sweetness of the fermented juice
compared to those of non-fermented mulberry juice. However, there were no
significant differences in aroma, color, and product desirability for the fermented
mulberry juice before and after storage for 2 weeks. Therefore, the results of this
study demonstrated that fermented mulberry juice has potential as a synbiotic

beverage for sale in the marketplace.
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ABSTRACT
TITLE : DEVELOPMENT BODY GEL SCRUB CONTAINING COCONUT COIR
DUST
AUTHOR : KANRUTAI MALAI
DEGREE : MASTER OF SCIENCE
MAJOR : COSMETIC AND HEALTH PRODUCT
ADVISOR : ASSOC. PROF. WARISADA SILA - ON, Ph.D.
CO-ADVISOR : ASST. PROF. UTSANA PUAPERMPOONSIRI, Ph.D.
KEYWORDS : COCONUT COIR DUST, GEL, BODY SCRUB

In modern times, gel body scrubs have been extensively used as cleansing
products. They function to remove impurities or dead skin cells through exfoliation as
well as cleansing and stimulating skin shedding to reveal healthier, brighter skin. In
the past, non-degradable plastic microbeads were used as exfoliating materials. They
contaminate water resources, harming the environment. Therefore, this research
focused on coconut coir dust as a natural exfoliating material replacing plastic
microbeads. Accordingly, this creates value for by-products from coconut shells for
cosmetic purposes and utilize for cosmetic purpose. The objective was to develop
and evaluate the body gel scrub containing coconut coir dust with a physicochemical,
microbiological stability with a low level of skin irritation. With regard to methods, gel
body scrubs containing coconut coir dust were developed by studying the effects of
the type and amount of the gelling agent, the detergent type according to the size
and amount of coconut coir dust on physical characteristics, irritation and exfoliating
efficacy with the removal of dansyl chloride stains on a porcine stratum corneum.
The formula developed focused on accelerated stability, in vitro skin irritation via
Hen's Egg on a Chorioallantonic Membrane (HET-CAM) including satisfaction and
irritation assessment among the volunteers. Results indicated that a Gel base
containing Carbopol ETD2020 and Sodium Lauryl Ether Sulfate (SLES), as a gelling
agent and surfactant, respectively, provided the appropriate characteristics of a gel

base. In addition, gel bases containing coconut coir dust at an 80 mesh size
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demonstrated desirable exfoliating efficacy with a low level of skin irritation.
Pathogenic contamination was not found in gel body scrub containing coconut coir
dust kept at 30°C and 40°C /75 %RH for 90 days. Volunteers were significantly more
satisfied with the smell, cleaning efficiency and wash ability of a gel body scrub
containing coconut coir dust than that of current commercial products (p<0.05).
Additionally, less skin irritation was found in volunteers after exfoliation with a gel
body scrub containing coconut coir dust as compared to commercial products. In
conclusion, a gel body scrub consisting of Carbopol ETD 2020 0.8% w/w, SLES 1%
w/w and coconut coir dust with an 80 mesh size of 5 %w/w, was found to be a
proper formula for an exfoliating product along with microbiological stability and less
skin irritation. The conclusion was that coconut coir dust has possible uses as an

exfoliating material in cleaning and body scrub products.
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Menthol can activate the transient potential receptor channel M8 at the end of
the nerves located in the basal epidermal layer to provide a momentary cooling
effect. Unfortunately, this substance has some limitations, as it has low aqueous
solubility and quickly sublimates under ambient conditions. Therefore, it is essential
to develop nanocarriers capable of incorporating this substance inside the particles to
make it soluble, reduce sublimation and quickly increase skin permeability. This
research aimed to fabricate menthol in nanocapsules to improve its water solubility,
minimize evaporation, and promote rapid delivery of menthol to the skin for use as a
refreshing  spray. Menthol was encapsulated in  nanocapsules using a
nanoprecipitation method. The independent variables were the proportions of
menthol, poly ( E-caprolactone), and poloxamer 188, while particle size, zeta
potential, and entrapment efficiency were defined as responses. A Box-Behnken
design was implemented in the experiments. An artificial neural network and K-fold
cross-validation were also used. The desirable functionality was then applied to
determine the optimal conditions for the formulation. These nanocapsule properties
were then characterized, including their thermal properties, surface charge attributes,
interaction among formula ingredients, skin permeation pathway, cytotoxicity, and

potential irritation.
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The results showed that the best artificial neural network architecture was
3-8-8-3 for the input, first hidden, second hidden, and output layers, respectively. The
optimum nanocapsule formulations contained 150 mg menthol, 84 mg poly
(E-caprolactone), 125 mg poloxamer 188, 300 mg caprylic/capric triglycerides, 80 mg
sorbitan monooleate, 25 mL acetone, 80 mg polysorbate 80, and 50 mL distilled
water. These proportions yielded nanocapsules with a mean particle size of 205.11 +
12.73 nm, a zeta potential of -26.61 + 2.32 mV and a menthol entrapment efficiency
of 98.18 + 0.15% . These values were not statistically different from the predicted
values (p> 0.05). The most important factors influencing the menthol-loaded
nanocapsules were the amount of menthol, followed by poly (€-caprolactone and
poloxamer 188, with /j values of 59.7%, 59.3%, and 24.8%, respectively

The results of thermogravimetric analysis demonstrated that the nanocapsules
were effective in preventing menthol sublimation. Infrared spectroscopy indicated
that the negative charge of the nanocarriers was the result of the actions group within
the wall material and that the interaction among the substances were not detected
in the test. The pigskin permeability test revealed that nanocapsules facilitate
menthol to quickly penetrate the target skin layers within 5 min of application
through the transepidermal and transfollicular pathways. The cytotoxicity of the
nanocapsules was evaluated in normal human dermal fibroblasts. Both menthol-
loaded nanocapsules and empty nanocapsules were found to be biocompatible with
the test cells at concentrations between 3.125 and 5,000 pg/mL.

Potential irritant assessments showed that spray products containing menthol-
loaded nanocapsules were compatible with the vascular system. The irritation scores
for the tested product and the blank spray were 2.15 + 1.91 and 2.84 + 1.65,
respectively, while the free menthol solution had a higher irritation score (3.92 + 0.75)
(p <0.05). Irritation scores of the positive control group (0.1 N NaOH)) werel7.63 +
0.31 and those of the negative control group (normal saline solution was 0.00 + 0.00
(p <0.001).

In summary, the development of menthol loaded in nanocapsules using the
nanoprecipitation method was successful. Nanoencapsulation not only facilitates the

improvement of skin permeation but also reduces cytotoxicity with the reduction of



M(-17-

menthol sublimation. The developed refreshing spray containing menthol-loaded
nanocapsules caused low irritation to the hen’s egg chorioallantoic membrane. These
findings will be useful in the future submission of the human ethical research

protocol on cooling product efficacy in healthy volunteers.



