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ABSTRACT

TITLE : MECHANISM OF ACTION OF ACTIVE CONSTITUENTS OF DERRIS
INDICA ON PROLIFERATION, MIGRATION AND INVASION OF
HEPATOCELLULAR CARCINOMA CELLS

AUTHOR : KANLAYA SANGCHAWEE

DEGREE : MASTER OF SCIENCES

MAJOR : BIOPHARMACEUTICAL SCIENCES

ADVISOR : ASST. PROF. PORNTHIP  WAIWUT, Ph.D.

CO-ADVISOR : ASST. PROF. CHANTANA BOONYARAT, Ph.D.

KEYWORDS : CANDIDONE, PROLIFERATION, APOPTOSIS, HUMAN
HEPATOCELLULAR CARCINOMA CELLS (HEPG2), MIGRATION AND
INVASION

The incidence rate of hepatocellular carcinoma (HCC) remains high in numerous
countries, especially in Thailand. Many drugs have been used for treatment of HCC.
However, side effects from the drug usage and the resistance of cancer cells during the
treatment remain as problems in HCC treatment. Currently, traditional medicine has
been widely used as one of the alternative treatments to cancer therapy. Furthermore,
Derris indlica (Lamk) Bennet is a Thai traditional herb that is widely found in the southern
part of Thailand. The herb is usually used as a traditional medicine for treatment of
abdominal tumors and other diseases. This study aimed to 1) study the effect of
Candidone, an constituent of Derris indica, on its inhibitory activity on the proliferation
of hepatocellular carcinoma (HepG2), and 2) study the inhibitory activity on the cell
migration and cell invasion of hepatocellular carcinoma. Candidone was used to study
the cell proliferation in the HCC cell line by MTT (3-(4,5-dimethylthiazol-2-yl)-2,5 -
diphenyltetrazolium bromide, a tetrazole) assay. Next, the phase contrast microscope
for morphology changed was investigated by cell apoptosis. Additionally, the Western
blot was used in order to study the protein expression upon treatment with candidone
and Transwell migration, as well as invasion assay to study the cell migration and

invasion of the cancer cell, respectively. This study suggested that candidone was a
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potential in cell proliferation against HepG2 cells at the inhibitory concentration of 100
UM at 24 hrs. Apoptotic cells followed by treatment with candidone and untreated
cells in phase contrast showed the morphology reeked apoptosis changed including
detachment, cell shrinkage, and cell death in the candidone treated cell. Candidone
promoted cell death by induced apoptosis, through activation of cleaved caspase-3,
caspase-9 and JNK1/2. In addition, the treatment of candidone resulted in the down
regulation of antiapoptotic proteins, including pp65, pp38, Bcl-2, Bcl-xL, Mcl-1, survivin.
and PARP-1. Moreover, the candidone expression experience down regulation of
inhibition migration and invasion protein matrix metalloproteinase-9 (MMP-9) and
protein phosphor-p38 mitogen-activated protein kinases (pp38) in HepG2 cells at the
inhibitory concentration of 1, 10 uM at 24 hrs. In the present study, the anticancer
activity of candidone was demonstrated to affect the cell proliferation, migration, and
invasion of HepG2 cells via an apoptotic pathway. The expression in these proteins
provides a better understanding of the mechanism of action in candidone, which may

be a promising anticancer agent for the treatment of patients with HCC in the future.
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ABSTRACT
TITLE : DEVELOPMENT OF SYNBIOTIC POWDER CONTAINING ANTI-
GASTROINTESTINAL PATHOGEN ACTIVITY
AUTHOR : PAYALAK SUDCHAREE
DEGREE : MASTER OF SCIENCES
MAJOR : BIOPHARMACEUTICAL SCIENCES
ADVISOR : ASST. PROF. SIRIMA SUVARNAKUTA JANTAMA, Ph.D.
CO-ADVISOR : ASSOC. PROF. KAEMWICH JANTAMA, Ph.D.
KEYWORDS : SYNBIOTIC POWDER, PROBIOTIC, PREBIOTIC, JERUSALEM

ARTICHOKE, BANANA (NAM WHA)

Synbiotic is a mixture of probiotic bacteria and prebiotic substances. It promotes
growth and enhances antimicrobial activity of probiotics. The aim of this study was to
develop a synthesis of synbiotic powder resisting anti-gastrointestinal pathogen activity.
The prebiotic effects of Jerusalem artichoke (JA) and banana (Nam wha) powders on
the growth and antibacterial activity of three probiotic bacteria including Pediococcus
acidilactici F3, Lactobacillus fermentum M47 and Bifidobacterium animalis BFO52 were
studied. Probiotic strains were cultured in de Man, Rogosa and Sharpe (MRS) broth
supplemented and were droped with the JA powder or banana powder at the

concentrations of 0.5, 1, 2, 3, 4, and 5 % (w/v). Then, the Probiotic strains were

incubated at 37 °C. The probiotic growth and the pH value were measured at every
6 hours within 24 hours. The effect of JA and banana powders on antibacterial activities
of the probiotic bacteria against Escherichia coli WS3, Staphylococcus aureus ATCC
25923, Bacillus cereus DMST 5040 and Salmonella typhimurium DMST 15676 were
tested using agar well diffusion assay. It was used to identify which broths
supplemented with prebiotic powder concentration showed the strongest effect on
the probiotic growth promotion. The selected concentration was used for culturing
the probiotic strains. The results showed that the JA powder at the concentration of
0.5 % w/v offered the highest growth of P. acidilactici F3, while at the concentration of
3 % w/v promoted the highest growths of B. animalis BF052 and L. fermentum M47.
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Within 24 hours, the numbers of corresponding probiotic cells reached 12.63+0.28,
13.54+0.06, and 13.01+0.18 log CFU/mL, respectively. The banana powder at the
concentration of 5 % w/v promoted the highest growth of all probiotic strains.
Additionally, JA powder at the concentrations of 0.5 % and 3 % w/v could increase the
antimicrobial activity of P. acidilactici F3 and L. fermentum MA47, respectively, against
all four tested pathogenic bacteria. In contrast, the banana powder at the concentration
of 5 % w/v could not improve the antimicrobial activity of probiotic strains. Therefore,
JA powder was selected as the prebiotic material to develop synbiotic powders with P.
acidilactici F3 and L. fermentum M47 strains. Four formulations of the freeze-dried
synbiotic powders were prepared by combining JA powder and the probiotic culture of
L. fermentum MA47 or P. acidilactici F3 with a skim milk or maltodextrin as a
cryoprotectant. Stability of the synbiotic powders when stored at 4°C at the room
temperature for 90 days were tested. Results showed that the viability of P. acidilactici
F3 and L. fermentum MA4T7 in synbiotic powders prepared by the skim milk as the
cryoprotectant were 89.64 % and 89.95 % respectively. The synbiotic powders
formulated with the maltodextrin as the cryoprotectant showed higher water solubility
than that of formulations with the skim milk. The cell viability and antimicrobial activity
of synbiotic formulations kept at 4 °C was higher than those kept at room temperature
during 90 days storage. Also, the viable count of probiotic bacteria in the synbiotic
powders remained above 10° CFU/g while being kept in storage at 4c and at room
temperature for 90 days. In addition, no pathogenic bacteria were detected during
storage under both conditions. According to the obtained results, JA powder is an
effective prebiotic that can be used for the further development of other synbiotic

products.
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ABSTRACT
TITLE : T-METHOXYHEPTAPHYLLINE TARGETING CANCER-RELATED
SIGNALING PATHWAYS IN ALZHEIMER’S DISEASE
AUTHOR : MONGKHONPHAN TANTIWATCHARAKUNTHON
DEGREE : MASTER OF SCIENCE
MAJOR : BIOPHARMACEUTICAL SCIENCES
ADVISOR : ASST. PROF. PORNTHIP WAIWUT, Ph.D.
CO-ADVISOR : ASST. PROF. CHANTANA BOONYARAT, Ph.D.
KEYWORDS : 7T-METHOXYHEPTAPHYLLINE, APOPTOSIS, CANCER, ALZHEIMER’S

DISEASE, CLAUSENA HARMANDIANA

7-Methoxyheptaphylline (7-MH) derivatives are carbazole alkaloids that can be
found in Clausena harmandiana, a medicinal plant used for the treatment of
headaches and stomachaches. Clausena harmandiana can be found in many areas of
Thailand, especially in the Northeast region. This study aimed to examine the effects
of 7-MH toxicity on neuroblastoma cells (SH-SY5Y) and prostate cancer cells (LNCaP)
and to test its neuroprotective effect from hydrogen peroxide (H,O,)-induced, a
common mechanism found in Alzheimer’s disease. In addition, this study aimed to
examine the effect of 7-MH on the expression of apoptosis-related proteins in cancer
and Alzheimer’s disease using the Western blot analysis. The results showed that 7-MH
displayed toxicity to neuroblastoma cells at the concentration of 100 uM after being
incubated for 24 hours. After the incubation of 24, 48 and 72 hours for prostate cancer
cells, it was found that 7-MH was toxic to prostate cancer cells at the concentrations
of 10 and 100 pM. The survival rate of cells decreased in accordance with the increase
of time. For the neuroprotective effect test, it was found that 7-MH can prevent
neuroblastoma cell death. This prevention was caused by H,O,-induced at the
concentrations of 1-100 uM. The protective effect increases when the concentration of
7-MH increases. This result is consistent to flow cytometry. When examining the cell
morphology using the phase contrast microscope, it showed that 7-MH, at the

concentration of 100 pM, can prevent cell death in neuroblastoma cells against H,0,
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in two hours. However, when testing neuroblastoma cells at the period of 24 hours, it
showed morphological changes such as detachment cells, shrinkage cells, and cell
death by apoptosis. In the molecular study, it was found that 7-MH suppressed
phosphor-GSK3, phosphor-p38, BAX and cleaved-caspase-3 in neuroblastoma cells.
This resulted in cell death by apoptosis. On one hand, 7-MH activated Bcl-2, Mcl-1 and
Bcl-xL, inhibitors of apoptosis in neuroblastoma cells, but resulted in induced cell death
by H,O, On another hand, 7-MH activated cleaved of caspase-3 and GSK-3 and also
resulted in cell death. Mcl-1 and Bcl-2 in the neuroblastoma cells were also
suppressed. Additionally, 7-MH suppressed NF-KB/p65 and p38 which are regulators of
apoptosis. They regulate proteins that suppress the activation of Akt and MAPK13
(upstream regulators of p65 and p38). It also inhibited activation of pERK which resulted
in cell proliferation in prostate cancer cells. When studying the molecular docking of
7-MH, It was found that 7-MH can bind to TAK1 kinase (4GS6 and 5V5N) in many
positions. Therefore, it can be concluded that 7-MH can induce apoptosis in cancer
cells and inhibit neuron cell death caused by H,0, by control of the GSK3 pathway
through TAKI.
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ABSTRACT
TITLE : PHARMACOLOGICAL ACTIVITY OF GRYLLUS BIMACULATUS
EXTRACTS ON ALZHEIMER ’S DISEASE
AUTHOR : PATCHRAPON BOONSIN
DEGREE : MASTER OF SCIENCE PROGRAM
MAJOR : BIOPHARMACEUTICAL SCIENCES
ADVISOR : ASST. PROF. PORNTHIP WAIWUT, Ph.D
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OXIDATION, ACETYLCHOLINESTERASE

In searching for a promising candidate for treatment of Alzheimer, the effects of 03
extracts from ethanol, deionized water and phosphate buffer extracts of cricket (Gryllus
bimaculatus) on pathological cascade of Alzheimer’s disease (AD) were investigated by
in vitro and cell culture model. The results exhibited that all cricket extracts showed
an ability to scavenge both 2,2"-azino-bis-3-ethylbenzthiazoline-6-sulphonic acid (ABTS)
and 1,1-diphenyl-2- picrylhydrazyl (DPPH) radicals. The result from Ellman’s method
indicated that the extracts could not inhibit acetylcholinesterase function. In addition,
for thioflavinT assay which studies an effect on B—amytoid (AB) aggregation indicated
that all cricket extracts at the concentration of 1and 10 mg/mL were able to inhibit
ABl—42 aggregation with inhibitory percentage ranging from 31.11 - 50.03 and 30.58 -
60.10, respectively. The water extract of cricket showed the most potent activity with
inhibitory percentage of 50.03 and 60.10 at the concentration of 1 and 10 mg/mL,
respectively. From the neuroprotection study in cell culture revealed that all cricket
extracts could reduce human neuroblastoma cell (SH-SY5Y) death induced by H,O,and
AB. Moreover, the result from Western blotting analysis indicated that cricket extracts
inhibited H,O, -induced cell death via stimulating the expression of anti-apoptotic
protiens including Bcl-xl, Mcl-1 and survivin resulting in inhibiting of caspase 3 and
caspase 9 cleavage activation and reducing in the phosphorytion of apoptosis protein

including JNK, Akt and p38. The overall results indicated that the cricket extract
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possesses multimode of action involved with AD pathology cascade including
antioxidant, anti- AB aggregation, and neuroprotection against oxidative stress and B—
amyloid. Thus, the cricket extract might be a potential candidate for further developing

as drug or dietary supplement for Alzheimer’s Disease
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TITLE : DEVELOPMENT OF RICE BRAN OIL LOADED NIOSOME FOR
TRANSDERMAL DELIVERY
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PRODUCT

ADVISOR : ASST. PROF. SUREEWAN DUANGGUT, Ph.D.

CO-ADVISOR : ASSOC. PROF. WARISADA SILA-ON, Ph.D.

KEYWORDS : RICE BRAN OIL, ORYZANOL, NIOSOMES, LIPOSOME, PREPAEATION

METHOD, COMMERCIALIZATION

Rice bran oil (RBO) is a natural substance derived from the residue of rice bran.
Several activities of RBO have been published and have contributed to it being the
most valuable nutrient. Important nutrients such as phytosterol, |, tocopherol,
unsaturated fatty acids, fiber, vitamins, and minerals contain gamma-oryzanol (OZ) that
can activate against free radicals and anti-wrinkle, increase skin moisture, protect skin
from UV rays. Both RBO and OZ were applied in pharmaceutics and cosmetics.
Nanotechnologies such as microemulsions, micelles, liposomes and niosomes have
been introduced to overcome the skin barrier called the stratum corneum. However,
the nanotechnologies were limited in the laboratory field. The aim of this study was to
develop rice bran oil loaded niosomes for anti-aging cosmetics. Focusing on large scale
production, the production process was optimized for serving the industries. RBO
loaded niosomes contained a constant set of a nonionic surfactant and cholesterol at
the ratio of (1:1). It also contained penetration enhancers which were prepared by using
a probe and a bath type sonicator. The parameters of the production (sonication times
and amount of RBO) were varied. The physicochemical characteristics of niosomes such

as vesicle size, size distribution, zeta potential and entrapment efficiency were

examined. The RBO loaded niosomes were incubated at 5&1 °C for over 120 days in

the stability study. The results indicated that the vesicle size of RBO loaded niosomes
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was at 100-300 nm with a size distribution of less than 1 for both sonication methods.
The zeta potential of all niosome formulation was a negative charge. Considering the
physicochemical characteristics of RBO loaded niosomes, the finding suggests that the

bath type sonicator may be utilized in large scale production of niosome formulation.
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ABSTRACT
TITLE : DEVELOPMENT OF FACIAL CLEANSING SCRUB FROM ORGANIC
JASMINE RICE BRAN
AUTHOR : NATTAPAPAT PHITSORA
DEGREE : MASTER OF SCIENCE
MAJOR : COSMETIC SCIENCES AND HEALTH PRODUCTS
ADVISOR : JINTANA NAPAPORN, Ph.D.
KEYWORDS : ORGANIC JASMINE RICE, RICE BRAN OIL, BEADS, FACIAL CLEANSING

SCRUB

Rice bran has the potential of being used in cosmetics because it has a polishing
ability and its oil contains a moisturizing effect while rice bran has polishing ability. The
study was aimed to develop a facial cleansing scrub derived from organic cultivated
jasmine rice bran 105 in the form of a gel scrub and cleanser. Rice bran oil was extracted
by organic solvents (hexane) resulting in a clear yellow oil containing a jasmine rice
fragrance (%Yield = 3.24). The remaining organic jasmine rice bran was then size
selected through sieve mesh no. 60 vyielding a yellow-brownish fine powder.
Quantitative analysis of oryzanol in extracted organic jasmine rice bran oil was found
at 0.369 mg/mg of organic jasmine rice bran oil. Antioxidant activity of organic jasmine
rice bran oil was performed by DPPH free radical scavenging assay and the lipid
peroxidation (MDA) assay. The results demonstrated an ICs, of 9.45 mg/mL and
absorbance value of 0.01143 (1 mg/mL) which is less than the standard MDA at 0.4
nmol, respectively. The gel base was formulated using HPMC4000 at 5 %w/v
incorporated with anionic and amphoteric surfactants. It appeared to be a clear and
stable gel with optimal viscosity to disperse beads and organic jasmine rice bran in the
bulk, and has a good cleansing property. Rice bran oil encapsulated beads were
prepared using sodium alginate, pectin, and gelatin (1.5: 1: 1) at the total concentration
of 7 %w/v by coacervation method. The beads were spherical shape with an average
size of 3 mm, optimal hardness, and good stability at pH of 6.0-8.0. The two formulated

facial cleansing scrubs from organic jasmine rice bran (G5 and G6) showed good physical
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and microbiological stability after accelerated stability testing. No irritation was found
from the 2 formulations tested among 30 healthy volunteers. The overall satisfaction
score of G5 formulation was significantly higher than that of G6 formulation (p<0.05). It
could be concluded that exfoliating and cleansing products derived from organic
jasmine rice bran demonstrated g¢ood cleansing and moisturizing property without
causing irritation. The product could be differentiated using encapsulation technology

resulting in value added of the organic jasmine rice bran.
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ACNE, ACNE WOUND HEALING

The objective of this study was to develop facial mask products from aerial part
extracts of triploid marigolds for anti-acne and acne wound healing. Triploid marigolds,
cultivated for sale at Ban Tatid, Warin Chamrap District, Ubon Ratchathani, were utilized
in this study. The aerial parts, supernumerary remaining of triploid marigolds after
harvesting of flowers, were determined in order to create a value-added of cosmetic
products. The research design composed of extraction process optimization, the
analysis of physicochemical property, biological activity screening, the formulation of
facial mask products for anti-acne and acne wound healing, the release study and the
accelerated stability study of the prototype product.

The results showed that the absolute ethanol with probe sonication (50% of the
sonication frequency for 2 minutes), although demonstrated the lowest yield (1.63%),
used less energy and provided the foremost antibacterial activity against 4 microbes
i.e., Staphylococcus aureus, Staphylococcus epidermidis, Pseudomonas aeruginosa
and Propionibacterium acnes (p< 0.05). Subsequently, the phytochemical component
analysis using TLC indicated that the major active component found in the aerial part
extracts of the triploid marigolds were phenolic compound. The results of anti -
microbial activity screening by bioautography, broth microdilution and agar well
diffusion were consistent with the results of wound healing by the scratch assay and

the anti-inflammatory activity by ELISA. The absolute ethanol extract at the
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concentration of 50 mg/mL revealed admirable inhibitory effect against
microorganisms, excellent wound healing, noticeable anti-inflammatory activity, and
caused no toxicity towards skin cell line (p< 0.05). The absolute ethanol extract was
then formulated as a facial mask at the concentration of 5 and 50 mg/mL (S1 and S2,
respectively). The release study of S1 and S2 illustrated the release profile since the
first hour and had cumulative concentration of the syringic acid as biomarker at 6 hours
of 53.10-56.1%. The results of the stability study in accelerated condition found that
while the colors of S1 and S2 were getting lighter, the viscosity of S1 increased and the
viscosity of S2 decreased. No pathological bacteria and fungal contamination were
detected. The results of this study can demonstrate the potential of aerial part extracts,
help promote the utilization of abandoned aerial part extracts of triploid marigolds and

lead to further development of commercial products in the future.
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GABA-RICE PROCESSING
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Rice is a major economic crop in Thailand. A large number of rice is consumed and
exported. Germinated rice contains useful nutrients i.e. vitamin B, vitamin C, vitamin E,
iron, magnesium, zinc and GABA (Gamma Amino Butyric Acid), essential amino acids.
Steaming is a part of GABA rice production process. Water formed during the steaming
process is dropped through the rice grains. This by-product water enriched with the
above-mentioned beneficial substances could be used as a nutritional supplement.
This research aimed to produce the by-product water of Germinated RD rice to create
a dry powder to be used as a dietary supplement by using the spray drying technique.
The effect of the two carriers (lactose and maltodextrin) used in the spray drying of the
by-product water from RD6 germinated brown rice production process were studied.
The physicochemical properties, total phenolic content and antioxidant property of
products were determined. It was found that the flowability of all products were ranged
from fair to excellent. Moisture content in each product was in acceptable range
(1.63 - 3.17%). Total phenolic contents of product using lactose and maltodextrin were
0.0006-0.0093 and 0.0008-0.0093 mg/ml (gallic acid equivalent), respectively. Total
flavonoids content of product using lactose and maltodextrin were 0.001-0.002
Quercertin mg/ml. Anthocyanin was non-detectable in all products. The antioxidant

activity (DPPH radical scavenging method) of products using lactose and maltodextrin
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were 23.68-59.30 and 21.72-26.37 9%, respectively. The results of ABST radical-
scavenging activity method were 0.183-0.203 yM TE/¢ and 0.182-0.198 pM TE/g,
respectively. Lastly, the results from Frap assay method were 0.00025-0.00453 mg
trolox equivalent/g extract and 0.00006- 0.00322 mg trolox equivalent/g extract,
respectively. It could be concluded that the by-product water formed during GBR
production process could be prepared as a powder by using the spray drying technique.
The flowability of the product using lactose was slightly better than that of the products
using maltodextrin. The moisture contents of the products were acceptable. The total
phenolic compounds, total flavonoids and antioxidant properties were remarkably
detected in all products. The powder obtained from the spray drying of the by-product
water from RD6 germinated brown rice production process has the potential to be used

as a nutritional supplement.
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Background and Objective: The pathological conditions of hands are barriers to
work and affect daily activities. Physical therapists are responsible for assessing,
planning treatment goals and providing treatment to patients. However, there is no
standard of hand function assessment to be used in health services. The objectives of
this study are to survey the situation of a questionnaire being used in a hand function
assessment by a physical therapist, as well as develop and validate a Thai hand
function questionnaire. Methods: The study was divided into 2 parts by the objectives:
1) a cross-sectional survey research with a sample of 336 physical therapists who has
at least 1 year working experience in government hospitals and were selected by multi-
stage sampling, and
2) development and validation of a Thai hand function questionnaire. The first draft
of the questionnaire was developed by reviewing 7 English research articles and 2 Thai
research articles. Its face validity was assessed by 3 experts and continually edited to
its final version. It comprises of 33 items with 5 scales from “unable” (1) to “no
difficulty” (5). The sample was 250 patients who self-rated the questionnaire while the
physical therapist informed the research objective and facilitated data collection
process by reading the questions aloud. Results: Of 366 questionnaires sent, 163
(48.51%) with completed responses were returned. The results showed that the most
commonly observed musculoskeletal disease at hand was Carpal tunnel syndrome and

the most widely used assessment tool used was goniometer (41.10%). The most
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commonly found neurological disease at hand was stroke and the most widely used
assessment tools were hand function test and manual muscle testing (25.80%). The
developed hand function questionnaire consists of 33 items with 5 response categories.
The test of questionnaire’s properties by Rasch model showed that it had
unidimensionality because the variance explained by measures (60.24%) and the
variance of residuals in the first contrast (3.42%) was greater than 40% and less than
15%, respectively. All items displayed local independence. Person reliability and
person separation index were 0.94 and 3.80 whereas item reliability and item separation
were 0.97 and 5.29 respectively, which were regarded as acceptable. In addition, after
combining 5 response categories to 3 categories and excluding 52 mis-fitted persons
from the Rasch model, the test of item fit statistics indicated that all 33 items had
acceptable infit and outfit statistics. However, item difficulty was not well distributed
when compared with the distribution of ability of sample group’s hand function. Some
samples had their hand function ability lower than the easiest item while others had
their hand function ability higher than the most difficult item. Item difficulty ranged
between -1.37 to 1.56 logits while ability of hand function ranged between -6.69 to
5.99 logits. Conclusion: Various assessment tools for hand function were used by
physical therapists. Therefore, standard tools for hand function assessment should be
determined to support health information exchange among healthcare centers which
can lead to better patient care quality according to the policy from the Ministry of
Public Health. Regarding the hand function questionnaire developed, it has
unidimensionality and local independence with high validity and reliability. However,
further studies should include additional items with more difficult and easier levels to

capture all hand function levels of the sample.
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ENHANCER

C. comosa that is composed of phytoestrogenic diaryheptanoids has been used in
traditional Thai folk medicine for improving gynecological disorders and health
promotion in women undergoing menopause. The diaryheptanoids of C. comosa
contain three major active compounds which are DA1, DA2 and DA3. Oral application
of C. comosa gives a low bioavailability and rapid plasma clearance. Therefore, lipid
nanoparticles containing C. comosa for dermal applications could be an interesting
delivery system to eliminate this problem. The purposes of this research were to
investigate the amount and bioactivity of diaryheptanoids extract from hexane, ethyl
acetate, and ethanol and to develop lipid nanoparticles containing C. comosa for
transcutaneous delivery as hormone replacement therapy. The pulverization of C
comosa was extracted in different types of solvents. Moreover, skin bioactivities of the
extract were investigated. Nanostructure lipid carrier (NLC) systems were developed.
The effect of solid lipid, oil, as well as chemical skin permeation enhancers on particle
characterization, % encapsulation efficiency (EE), thermal property of lipid, in vitro skin
permeation ability by Franz diffusion cells and stability of the formulations were
evaluated. Results showed that C. comosa from hexane extract contained
phytoestrogenic DA2 content the most. Ethanolic extracts exhibited significantly higher
antioxidant activities with the ICs, of ABTS, DPPH and lipid peroxidation as 25.4 + 1.8,
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359 + 1.3 and 7.6 + 0.5 pg/ml, respectively. It also significantly inhibited collagenase
enzymes both in an assay kit and human dermal fibroblasts cell culture with an
expressed collagen synthesis stimulation in the cells assay. In addition, the C. comosa
extract in ethyl acetate showed some activities of antioxidant and collagenase
inhibition whereas the hexanic extract showed relative mild bioactivity. The developed
NLC systems had a particle size in the range of 130 — 170 nm, PDI 0.25 - 0.29,
approximate zetapotential at -20 mV, and %EE of more than 90. The addition of
chemical skin penetration enhancers, d-limonene, and NMP provided associated
particle sizes below 120 nm. However, they did not significantly enhance the skin
penetration of the nanoparticles. The delivery system presented a high amount of
diarylheptanoids deposition in the skin which could be applied for skin anti-aging
activity. AL NLC formulations demonstrated good physical and chemical stability at 25
and 40 °C for an investigated time of 90 days. In conclusion, the developed lipid
nanoparticles containing C.comosa extract can potentially be used topically as

alternative phytoestrogenic therapy with high entrapment efficiency and good stability.



