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4.1 siRaireunsluszfuuNA $119u 6 Fes
4.1.1 gildwdAgmatga fuansidenn Inededmunmemanisasiy
13 avmInendendednual ARuWlusans gutesya SIR Q2/Scopus percentile 80
Jeenkeawpieam, J., Tantikositruj, C., Kitpipit, W., Thiptara, A., Kayan, A, Unijit, K,
Sintupachee, S., and Boonkaewwan, C. 2023. Expression of toll-like receptor 4
and its associated cytokines from peripheral blood mononuclear cells in Leghorn
chickens. Veterinary World, EISSN: 2231-0916. 16: 1541-1545.
4.1.2 §UseRusuTIUAL (Corresponding Author) ARuNluMTaNT grudeya
SJR Q4/Scopus percentile 17
Ruksachol, O., Sintupachee, S., Pollar, M., and Promprao, S. 2023. Development of the

Univariate Time Series Model for Forecasting Dengue Hemorrhagic Fever Cases in
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Nakhon Si Thammarat. Malaysian Journal of Public Health Medicine, 23(2), 63-72.
Retrieved from https://mjphm.org/index.php/mjphm/article/view/1911
4.1.3 gUseRususIAa (Corresponding Author) AifiuWlua5ans gruteya
SJR Q3/Scopus Percentile 66
Theerapisit, S., Rodjaroen, S., Sintupachee, S. 2023. The Effect of Light Intensity and
Nutrient Formula on the Growth of Chlorella elljpsoidea in Batch Cultivation.
Trends Sci., 20(12): 7009. DOI: https://doi.org/10.48048/tis.2023.7009
4.1.4 UseRUSUIINAY (Corresponding Author) AfuWluI15a13 grudeya
SJR Q4/Web of Science/Scopus Percentile 19
Theerapisit, S., Rodjaroen, S., Sintupachee, S. 2023. Efficiency of Microalgae Cultivation
Smart System: A Case Study of Green Algae Chlorella elljpsoidea TISTR 8260.
Malaysian Applied Biology, 52(3): 87-95
4.1.5 gUseWususauiia (Corresponding Author) Afiuilunsans grudeya
SJIRQ4
Theerapisit, S., Rodjaroen, S., Sintupachee, S. 2023. Effects of Ultrasonic Stimulation and
Light Intensity on the Growth Rate and Biomass Productivity of Chlorella
elljpsoidea in a Closed-Batch Cultivation System. ASEAN J. Sci. Tech. Report.2023,
26(4), 67-74.
4.1.6 fUssussufuwsn (First Author) uasiUssWusussafia (Corresponding
Author) Aflamilunsans g1udeya SIR Q4/Web of Science/Scopus Percentile 19
Sintupachee, S. and Promprao, S. 2023. Phytochemical Profiles and Mosquito-Repellent
Properties of Indigenous Plants from Pak Panang District, Nakhon Si Thammarat,

Thailand. Malaysian Applied Biology, 52(6):81-90.
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Abstract

Background and Aim: Immune cells require toll-like receptor 4 (TLR4) to respond to lipopolysaccharides (LPS) by
releasing pro-inflammatory cytokines. Peripheral blood mononuclear cells (PBMCs) are used to assess changes in cytokines
released in response to diseases or pathogens. This study aimed to assess TLR4 gene expression in PBMCs from Leghorn

chicken and the release of related eytokines.

Materials and Methods: Peripheral blood mononuclear cells were isolated from blood samples obtained from Leghomn
chicks. The PBMC cultures were stimulated with various concentrations of LPS (0.01-1 pg/ml). Polymerase chain reaction
was used to detect TLR4 expression. The production of tumor necrosis factor-alpha (TNF-t) and interleukins (IL-1( and
IL-6) was quantified using an enzyme-linked immunosorbent assay.

Results: We found that TLR4 was expressed in both non-stimulated and stimulated Leghorn chicken PBMCs. In addition,
the release of TNF-cr, IL-1p, and IL-6 levels in Leghorn chicken PBMCs increased significantly with an increase in LPS
concentration (0.01-1 pg/mL) (p < 0.05).

Conclusion: Although TLR4 was expressed in both non-stimulated and stimulated Leghorn chicken PBMCs, its expression
was significantly higher in LPS-stimulated PBMCs Therefore, the chicken’s endotoxin response can be assessed by

evaluating the pro-inflammatory cytokine production from PBMCs.

Keywords: Leghorn chicken, peripheral blood mononuclear cell, pro-inflammatory cytokine, Toll-like receptor 4.

Introduction

Toll-like receptors (TLRs) are expressed in mul-
tiple cellular compartments in various organs and
cells [1, 2]. It is crucial for the innate immune response,
which recognizes pathogens based on their characteris-
tic molecules, including lipopolysaccharides (LPS) [3].
Like mammals, pathogens induce an inflammatory
response in birds by interacting with their cellular and
soluble pattern recognition receptors [4, 5]. Toll-like
receptor 4 is necessary to release pro-inflammatory
cytokines from immune cells, such as monocytes and
macrophages, in response to LPS [6, 7].

In chicken farms, feces, feathers, germs,
and fungi are serious contaminants. Poultry farm

Copyright: Jeenkeawpieam, et al. Open Access. This article is
distributed under the terms of the Creative Commons Attribution
4.0 International License (http://creativecommons.org/licenses/
by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit
to the original author(s) and the source, provide a link to the
Creative Commeons license, and indicate if changes were made.
The Creative Commons Public Domain Dedication waiver (http://
creativecornmons.org/publicdomain/zero/1.0/) applies to the data
made available in this article, unless otherwise stated.

dust contains high levels of endotoxins, includ-
ing LPS [8]. Peripheral blood mononuclear cells
(PBMCs), a diverse population of monocytic and lym-
phocytic white blood cells, are crucial for innate and
adaptive immune responses as they can recognize and
control infections [9]. Thus, PBMCs are 1deal markers
for evaluating changes in the cytokine release associ-
ated with disease or pathogen response.

Different chicken breeds exhibit varying degrees
of resistance or vulnerability to diseases and patho-
gens, which causes variations in their immune
response during infection [10]. Hence, TLR expres-
sion also varies between chicken breeds [11]. Leghorn
chickens are frequently employed as layer hens in
several countries. They cost-effectively convert feed
to white eggs and are usually kept for approximately
2 years at a farm [12].

This study aimed to examine the TLR4 expres-
sion in PBMCs to better understand and improve
chicken health. In addition, we determined the release
of pro-inflammatory cytokines from PBMCs activated
with LPS.

Veterinary World, EISSN: 2231-0916
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ABSTRACT

Dengue hemorrhagic fever (DHF) has been associated with numerous hospitalizations and a high mortality rate in
Thailand, especially in the southern parts. In the present study, an epidemiological realistic model was constructed to
estimate the trend of outbreaks of DHF using epidemic data from 2010 te 2020. The SARIMA model with the Box-Jenkins
approach was employed. Bayesian Information Criteria (BIC), root mean square error (RMSE), and mean absolute
percentage error (MAPE) were used to determine their accuracy. The results showed that the SARIMA (2,0,1)(1,0,0):2
madel fitted the Nakhon Si Thammarat endemic data. Their accuracy had the smallest BIC, MAPE, and RMSE values,
vielding 9.637, 848.743, and 214.661, respectively. To summarize, the DHF ARIMA model could be used to forecast the
incidence of DHF in other locations and develop public health initiatives to prevent and treat the condition.

Keywords: Univariate, Box-Jenkins, SARIMA, dengue hemorrhagic fever, database

INTRODUCTION

Dengue hemorrhagic fever (DHF) is caused by
a virus that is transmitted to humans via female
Aedes mosquitoes'2, DHF is common in tropical
and subtropical locations, largely affecting Asian
and Latin American countries. In these countries,
DHF is becoming a major cause of hospitalizations
and fatalities, with the World Health Organization
(WHO) predicting that 500,000 people require
hospitalization annually, with roughly 2.5%
of them dying**. DHF became more common
in Thailand over the preceding decade, with the
first big epidemic being documented in Bangkok
in 1958. There were 2,158 cases and 300 fatalities
because of this pandemic®.

Every Thai province currently keeps an annual
database of DHF cases. Nakhon Si Thammarat
is one of the areas hit by the outbreak.
The pattern is every 3 to 5 years during the rainy
season, when a major dengue-endemic outbreak
develops, with the top 3 months being in the
decreasing order of July, June, and August.
If the pandemic is untreated, the number of DHF
patients is expected to increase to 10,000 to
20,000 annually.

Furthermore, 1,660 DHF episodes between
January 1 and July 8, 2019, caused six deaths.
However, certain areas could witness outbreaks
at the end of the year or throughout the year,
albeit insignificantly, and epidemic months may
vary slightly depending on the year and region®®.

It is highly crucial to understand the factors
contributing to dengue incidence and identify
the ideal period for vector management.
However, researchers should be very well aware
of the dengue seasonal cycle. Mathematical and
statistical models are highly valuable tools
to analyze transmission patterns and variations.
Previous endemic distributions of DHF are used to
forecast epidemiological modeling and anticipate
future trends and outbreaks. For instance,
the widespread use of DHF monitoring played
a crucial role in determining the underlying
epidemiological reasons and therapy
effectiveness. The Seasonal Autoregressive
Integrated Moving Average (SARIMA) model,
consisting of a collection of time-series data with
a single variable, is popular for forecasting and
explaining the occurrence of a disease.

SARIMA models, which have previously been
employed in a range of prognostic studies,
can efficiently forecast the number of cases
in several illnesses, including DHF. In Brazil
(Ribeiro Preto, Sao Paulo State), a SARIMA model
was developed to estimate the number of DHF
patients in 2009, and the SARIMA (2,1,3)(1,1,1)12
was demonstrated to be a feasible model.
Dengue fever data from January 1995 to July 2017
in Fiji were analyzed to predict the incidence
from August 2017 to December 2018, using ARIMA
as the best-fitting model(3,0,4), which has
a lower Bayesian information criterion (BIC) and
a lower mean absolute percentage error (MAPE).
In addition, it displayed excellent performance
in predicting the future incidence of dengue
cases’.
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Abstract

In the aquaculture feed industry, the batch cultivation of the alga Chlorella ellipsoidea is frequent
because it allows the control of factors contributing to product quality. In this study, we conducted batch-
cultivation experiments in a smart algae cabinet with 4 different light intensities, 1,000, 3,000 and 5,000
Lux, as well as a fluorescent lamp (8,000 Lux). The growth curves, specific growth rate and biomass
productivity of C. ellipsoidea provided with the BG-11, Bold and Chu-13 nutrient formulae were evaluated.
The results revealed biomasses of 1.315 + 0.0087, 1.042 = 0.0063 and 1.096 + 0.0036 g/L/day and specific
growth rates of 0.979 + 0.0067, 0.7453 + 0.0060 and 0.7781 + 0.0026 per day for the 3 formulae, BG-11,
Bold and Chu-13, respectively. The mean biomasses of C. ellipsoidea grown on BG-11 at all light
intensities were significantly higher than those for other media (p-value = 0.0001). With the log phase
achieved in 3 days, BG-11 was more suitable for rearing at all tested light intensities, while Chu-13 was
only applicable at 5,000 Lux. Using all 3 light intensities, it was possible to reduce the log-phase of algae
growth from 7 to 3 days and increase biomass by more than 1.2 times when compared to fluorescent light
culture.

Keywords: Baich cultivation, Biomass, Chlorella, Growth rate, Light intensity, Media, Microalgae

Introduction

Chlorella sp. is a single-celled green alga common in natural water sources. It 1s small (2.5 - 3.5 uM)
and has more chlorophyll than other plants, with 3 - 5 % of weight [1,2]. The photosynthesis process of
Chlorella sp. can quickly convert carbon dioxide into food. Therefore, it provides protein to rotifer mites
and artemia, zooplanktons used in the nursery of young aquatic animals like shrimp, tilapia and gourami
[3]. In addition, this green microalga has a high survival rate since it is used as feed in aquaculture ponds
[4]. Chiorelia sp. derived protein powder was created in a less complicated and low-tech manner than plant-
based meat [5]. As a result, microalgae, specifically Chlorella sp., are believed the future plant and food.
There is increased interest in research and utilization of Chlorella sp. for a variety of purposes. Chlorella
sp. has applications in food supplements, animal feed, fertilizers, biofuels, pharmaceuticals, cosmetics and
anti-aging sera. It is also used in the aquaculture industry as a protein to promote the growth and health of
aquatic animals [6,7].

Currently, there are 2 microalgae cultivation systems, the open and the closed systems [8,9]. In the
open system, microalgae are frequently cultivated in ponds with propeller agitators or in those with
constantly swirling water. The advantage of this system is that algae use natural solar energy (sunlight),
which they transform into large biomasses, yet the growth variables in this system are difficult to control,
and there is a high possibility of pathogen contamination [ 10]. On the other hand, cultivating algae in closed
bioreactors allow better operation control, which results in high-quality biomass yield. However, the
disadvantages of the closed system include being expensive, the difficulty of increasing the culture volume
in large bioreactors, and the higher cost of generating photosynthetic light made from bioplastic materials
[11.12].

Hence, the closed-system culturing of Chlorella sp. saves space and critically maintains a pathogen-
free environment. The growth rate of microalgae is influenced by many factors, including food source, the
intensity of light, temperature and humidity. Using liquid nutrients when establishing a closed-batch system
and harvesting the final biomass yield makes culturing Chiorella sp. more convenient. The quality and
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ABSTRACT

Microalgae play an important economic role as aquaculture feed. This study aimed to create an automated algae
cultivation system with variable light intensity for the culture of Chlorella ellipsoidea strain TISTR 8260. The
automated cabinet could work continuously for at least 30 days, with the growth rates of microalgae in culture
systems with light intensities of 1000 Lux, 3000 Lux, and 5000 Lux peaking on day 14, whereas the fluorescent
control showed peak microalgae growth on day 6. On day 30, the biomass harvested from microalgae grown in
1000 Lux, 3000 Lux, 5000 Lux, and fluorescent control was 0.1935 + 0.151 mg/L, 0.1996 + 0.220 mg/L, 0.2041 +
0.159 mg/L, and 0.0674 + 0.191 mg/L, respectively, which was not significantly different between the groups but
significantly higher than the control (P-value = 0.05, DF = 3, F(3,36) = 7). The automated algae cabinet with a light
intensity of 5000 Lux and a rotation speed of 150 r.p.m produced the maximum biomass, which was three times
that produced by a fluorescent light source.

Key words: Aquaculture, growth rate, microalgae, automated cabinet
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INTRODUCTION

Microscopic unicellular green algae play an important role as
producers in aquatic ecosystems. Worldwide, 450 species
of microalgae have been identified, with Chlorella sp. being
used in aquaculture. It is fed to aquatic larvae in aquaculture
farms. Several studies on Chlorella sp. have been published,
with the microalgae being used as a feed supplement for the
degradation of engine oil and as an adsorbent in wastewater
treatment of diverse water sources (Prabakarana et al.,
2018; Jankovska et al., 2000). China was the first country to
use Chlorella sp. for medicinal and food purposes, whereas
Japan uses it as food, condiment, and side dish, as well as
in the food industry, medicine, and cosmetics (Dawczynski et
al., 2007; Muys et al., 2019).

Chlorella sp. is a nutrient-dense alga with high
protein and fiber content. The protein content of Chlorella
sp. is 60%, followed by 37% in soybean, 34% in chicken
meat, 30% in beef, and 20% in fish meat. The fat content
of microalgae (7%) is lower than that of soybeans (18%)
and peanuts (48%) (Rasheed et al,, 2020). Chlorella sp.
also contains alpha-linolenic acid, which plays a role in
lowering cholesterol levels in blood vessels. Furthermore,
it has high levels of vitamin B12, vitamin A, beta-carotene,
and nucleic acid (Parniakov et al., 2018). Aquaculture
farmers in Thailand use uncontaminated Chlorella sp. of
desired quantity and quality as a feed supplement to prevent
infection among economically valuable aquatic animals such
as fish and shrimp (Seyfabadi et al., 2011). Using Chlorella
sp. from natural water sources may have some limitations,
such as the limited supply and contamination with bacteria
or viruses, which can contribute to the spread of aquatic
animal diseases (Gifford et al., 2007; Satthong et al., 2019).
An automated closed algae incubator system is currently
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Abstract: Microalgae exhibit high nutritional value as animal feed in aquatic
animal nurseries. Therefore, approaches to enhance biomass productivity are
of great economic significance. This study aimed to evaluate the effect of
ultrasonic wave stimulation on the specific growth rate and biomass yield of
Chlorella ellipsoidea strain TISTR 8260. C. ellipsoidea stimulated by ultrasonic
waves at 50 Hz for 1, 5, and 10 min were cultivated in a closed-batch
cultivation system with varying light intensities. Data revealed that
stimulation for 1 min and rearing at 71.43 umol m™ s7! resulted in the highest
biomass productivity and specific growth rates, with averages of 0.89+0.008
g/L/day and 0.59£0.009 per day, respectively. The findings of this study
emphasize the usefulness of ultrasonic waves in enhancing the biomass
productivity of microalgae.

Keywords: Biomass; Chlorella ellipsoidea; Growth rate; Microalgae; Ultrasonic
stimulation

1. Introduction

Ultrasonic sound waves, operating within the high-frequency range
of 20 to 20,000 hertz, pose risks to small animals but are safe for humans.
"acoustic cavitation” refers to the formation and subsequent collapse of
bubbles within a liquid when exposed to an ultrasonic field [1-2]. This
phenomenon gives rise to various physical effects, including shock waves,
microjets, and turbulence, as these cavitation bubbles oscillate and implode
[3-4]. Consequently, cavitation finds applications in diverse areas, such as
cleaning, extraction, and emulsification. Ultrasonic sound waves can also
generate nanoscale zinc oxide, enhancing green light emission. In medicine,
ultrasonic sound waves are employed to create a device for parental gender
diagnosis, producing embryo images with frequencies ranging from 1 to 20
KHz during echocardiogram procedures for fetuses [5-6]. Similarly, ultrasonic
waves between 1 and 3 MHz can detect bone fractures. Furthermore,
ultrasonic sound waves, particularly at 20 KHz, can disrupt microalgae cell
walls and extract fats, a process referred to as lipoproteinization [7-8].

Additionally, ultrasonic waves have effectively preserved the color of unripe
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ABSTRACT

This study investigated the mosquito-repelling ability of folkloric indigenous plants by phytochemical extraction
using three distinct methods. The phytochemical composition and antioxidant activities of the extracts were
evaluated using thin-layer chromatography. The average powder weights of Citrus maxima (CM), Eleocharisdulcis
plantaginea (EP), and Thespesia populnea (TP) were 154.33, 156.67, and 153.78 mg/g dry weight, respectively,
and are substantially different from the other ten species (p=0.05). However, this technique did not affect the extract
yield. The region of interest (ROI) values for the antioxidant activity of these three species were 328.9, 924.0, and
735.0, respectively. The repellent activities of the CM, TP, and EP extracts were significantly lower than those of
DEET; however, the repellent activities of the mixed extract did not differ (p=0.05). This study found that indigenous
plants commonly used in the region have mosquito-repellant and antioxidant properties. Combining the three
extracts would yield the same activity as DEET, an ingredient used in commercial mosquito repellents.

Key words: Aedes, antioxidant, herb, indigenous plant, repellent, TLC
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First version anline: 30 December 2023 Mosquno_es hold significant med!ca_l importance due to their
role as disease vectors and their impact on human health,
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' efforts in mosquito management and surveillance have been
Copyright focused on developing strategies to regulate various aspects
© 2023 Malaysian Saciety of Applied Biology of mosquito ecology, including egg-laying, growth, breeding

sites, and the distribution of disease vectors (Marques-
Toledo et al, 2019; Haddawy et al., 2019). Therefore, a
comprehensive understanding of mosquito behaviors is
essential for effective prevention. The primary activity of
mosquitoes is their reproductive cycle, during which they lay
eggs that develop into disease-transmitting adults (Nagao et
al., 2012; Brown et al., 2021).

Disease-carrying mosquito control and eradication
primarily involves monitoring mosquito breeding sites,
such as stagnant water and water containers, to eliminate
mosquito larvae (Higa, 2011; Sareein et al., 2019; Connelly
et al., 2020; Brown et al., 2021). The application of mosquito
repellent is a common strategy, with two main types in
use. First, synthetic chemicals like DEET (N, N-diethyl-3-
methylbenzamide) at a standard concentration of 20-25%
have been traditionally employed to combat these insects
and are prevalent in commercial mosquito repellent products.
Permethrin, an insecticide derived from Chrysanthemum
cinerariifolium, received approval as an insecticide and
repellent in the United States in 1979 (Muangmoon et al.,



25



