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Message from the President

Thali Society of Toxicology

Good morning all speakers and participants

The 13" National Conference in Toxicology (NCT13)
organized by the Thai Society of Toxicology is held during 6-7
September 2023. This year Covid 19 is much better, however we
still have to be cautious ourselves during the meeting. The theme of this year NCT13 is
“Toxicology in BCG Policies of Thailand”. This year we have two guest speakers from
aboard, one from Japan and one from China. The meeting aims to update on the molecular
toxicology, environmental pollution and the policies of the BCG in Thailand. The development
and regulatory situation of innovative products as proteins in Thailand, particularly on the
scientific evidences on the efficacy and safety of the products. The agricultural practice in
circular economy including recycling plastic food packaging, and toxicology alert in the
climate change situation are also the main topics. The update on clinical toxicology in various
forms are also a highlight forum. As before, Thai Society of Toxicology holds the NCT13 in
collaboration with allied organizations; Institute of Nutrition Mahidol University (INMU),
National Cancer Research Institute (CRI), Thai Society of Clinical Toxicology (TSCT), Thai
Environmental Mutagen Society (TEMS), and Thailand Risk Assessment Center (TRAC). The
Thailand Lab International 2023 is our regular collaborator.

The NCT13 will be held in conjunction with the exhibition of laboratory
instrumentation and technology (Thailand Lab international 2023). The NCT13 will also serve
as the platform for Thai toxicologists and allied scientists to exchange updated information in
toxicology of various fields, and for the young toxicologists to present new works. I am
confident that the participants will gain substantial benefit from NCT13 and will also be useful
to their organizations, as well as to establish linkage with colleagues and make new friends to
connect and collaborate in the future.

Last but not least, | would like to thank all our collaborators and supporters for their
contribution and support. I also sincerely thank all the speakers, particularly keynote speaker,
Dr. Jun Kanno (National Institute of Health Sciences, Japan), special lecture speaker, Prof. Dr.
Weidong Qu (School of Public Health,Fudan University Shanghai, China) for their kindness
and share their expertise with us. Thanks also go to hard working executive committee
members, organizing committee members and staffs as well.

It is an auspicious time now | would like to declare open the NCT13, and | am sure that
you will enjoin the meeting as well as taking some time to visit the Thailand Lab exhibition.

Thank you.
s

Assoc. Prof. Dr. Songsak Srianujata
President of Thai Society of Toxicology
September 2023
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09.00-09.40 U. | Keynote Lecture: Molecular toxicology in health and diseases

®  Dr. Jun Kanno
National Institute of Health Sciences (NIHS), Visiting Researcher, Emeritus Researcher, Japan
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School of Public Health, Fudan University Shanghai, China

< G
UseHu: 57.05. NTANA ATDYYIN

10.20-10.30 U. Wnsulsemueriising

10.30-12.00 4. | Symposium 1: Alternative proteins

® Overview of food for plant-based diets: trend and benefits (umiﬁ’ummi plant-based Lai
Usz Tominogunin
WALAT.DIUA UATTTNEI (endnauinnmaasuazma luTadnsemsuialszmelng)

® Plant-based food development

A3.NNAITIN DATIAT (qudinaTuladlanzuay Jaquiina dninauianninemaniuazma ulas

LHIHR)

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)



U

NCl13 10

Ui 6 NUENSY W.A1. 2566 (AD)

4
3an U0
10.30-12.00 ¥. | Symposium 1: Alternative proteins (Giﬂ)
® Edible insects: alternative foods for sustainability (meﬁu"lﬁ': mmmmﬁamﬁammﬁﬁu)
r'd
WALAT.ATIAAS AN TR (@aniulnruims yrInedeuiing)
Y3gHIU: HALAT. U YurTuda
12.00-14.00 1. HnsUYsemue1snaladu (MuoseIAE)
Y3 Exhibition 91 Thailand LAB INTERNATIONAL 2023
12.30-14.00 . 13.00-14.00 .
. r L o A a A 14
Poster Presentation msifszyalgianigy/sza1l 2566 amauiyIngumaiszmalng
14.00-15.30 ¥. | Symposium 2: Safety of novel cell-based protein foods
®  Culture meat: from lab to plate
WALIL AW AT UAN A 19UH (U350 TuTe Bad d1ria)
®  Safety of cell-based seafood (ANNUaDASEVRITANWAAINIEAH)
ﬂmﬁ%ﬁﬂmﬁ OREELIRAL] (u?ﬁw'lmgzﬁau 1 $1iia ura)
® Safety and regulation of cultured meat
- o £ o A o Ao o o a
A3.91aU AIAIAA (udiugisnssuuazmaluladrinmurana dufnauianuinnmanasuay
maTuTadurana)
a dy an a o
ﬂi$'ﬂﬁ1u1 NRY.A9. AADI LDDITIEINY
15.30-16.15 ¥. | Special Lecture 2: Thailand policy on BCG economy
@ d o a
L] ﬂﬁ.i}W]ﬁﬁu ﬂuﬂﬁgﬁlﬁij
dnfnnuwanninemansuazmaTuladuriana
16.15 . P1H15IN
U d‘ U
UN T DUEEU N.F. 2566
v Y
3al HIve
09.00-10.30 U. Symposium 3: Agricultural practice in circular and green economy: animals and plants

®  Green economy food production system

AVDIY UITY (NT5UMIFIANTAIUAWNT TN LazenauANED3 Inadunsd lne)
® Food production from organic plants
AUBYNINT wunda @samsTasamsyaiisdeaugule)

® Pig farming for circular and green economy

o 2 1Y 4
AuAlgNI 531380 (@wwsurhi)

UseBIU: AT.AN.Q. PNNT AT

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)




v
v A

11

JUN 7 Huenay W.a. 2566 (o)

10.30-11.00 . Symposium 4: Recycled packaging material policy
®  Action plan on plastic waste management of Thailand (P13 Yamsveznanaanvedszme'In )
AUFUUM Wa‘ﬂNﬁ(ﬁﬂ?mmﬁ?’}maﬂﬁ'@uGﬁwmty,mi NIUAIVANNANEY)
® Regulation on recycled plastic food packaging and safety evaluation
AUATU UAINDY (TTMMINMTHAZNFINYMT N0 FNTANUAULATIUMIOMTLAZET)
® Recycling technology for plastic food packaging
A Wgﬁuﬁ ﬁ‘%%’ﬂﬁ(é’ﬁ'@miﬁﬂﬂ U3EM Budala Tina)
Uszsu: quangal 1edan
11.00-11.10 W. WASUYsemue1H1sI9
11.10-12.00 U. Special lecture 3: Safeguarding health against health hazards of PM2.5 and air pollution
® sAuw. duuu laune
WBNANANTEINGNAATN LAZAMLUNNIANTATATTIFNOIID WHIINedouTiag
12.00-13.15 1. Winsudsemueinsnaeiu (mnoseIse)
Y3 Exhibition N1 Thailand LAB INTERNATIONAL 2023 tag Poster Presentation
13.15-14.30 Y. Symposium 5: Case studies in clinical toxicology
®  Anunusual case of self injection of elemental mercury
way. yung lwmalsausal quiivinesuniud auzuwnemani Tsawenasunsud
YHINGIAINHAR)
®  Fruity odor ice-water: why we shouldn’t drink it
WﬂJ.’ﬁ‘m ﬂimﬁ?jﬂiuwg(ﬂmzuwmmam%’ﬁ?iwwmma UNINABUHAR VH1INGBONTAR)
® Liver injury induced by Tinospora species (ANIZAUSNIALMAMITUYTEMUDDILIA)
UN.F5Na G‘?ﬁﬁj’;iimﬁvﬂﬁ(awﬁ‘lﬂmﬁm?wawuazﬁﬁwamﬁﬁn MAIMOYINTAS AnZUNNMEAT
T5ane111831113UA ¥HIIMeNdeutiaa)
®  Unmasking hidden danger in Thai herbal liquor
WEY. 71991 vina (MAINNBMAAS AR AULUNNIMAAS UHINT0FE TN
® Hydrofluoric acid
QY. SUYY ANAUAY (Auzunnemanids s 1wne1n1a uInedoniiag)
ﬂﬁ%'ﬁ'lu: TAUN. auNY Iﬂllﬂ']fl
14.30-15.15 U. Symposium 6: Toxicology in climate change and air pollution

®  Air pollution and climate change impacts and potential solutions for Southeast Asia
o 4 @ o a o

A3 WA MIINAIAU (Aauznmsugumans umInndosssumans)

® Molecular mechanisms of particulate air pollution on respiratory system
A o £ A e A a 2 v o aw o

FAATNUAT UITUYNT (HoulJiiamsiuInenaaunadey aaniuidegmnsal)

® Health impact related to climate change
v a a A oa an a v A
0.NY. UITAU VUGV (Madn Taa udn A39FINGN AUUNNBAAAS AT TIINEA UINABUTAD)

A o < P N 4
SIEERRITE IA.AT. WUAT UITUHNT /AT, TATAU UNNNHANTIY

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)




U U

12

U 7 DUENSY W.A1. 2566 (AD)

15.15-15.25 U. 01HI15IN
15.25-16.15 . Symposium 7: Unmasking the Silent Assassin: Exposing the Deadly Secrets of Cyanide Poisoning
® 0. V381 YARAYUANT (AUNNMAA3 AT 1IN IHIINEToNTing)
®  BUN WUTMUA ﬁquiimgﬂﬁ (@onfumsunndInuguaung aszunnemans 15awe11asNTUA
UMINABUTIAR)
YseH1U: IANY. NI ATENAATYE
16.15-16.30 . amsiszyu

<
a 4 a

IA.A3. NIIANA ATOUVIA ‘IJ‘lflﬂﬁ’N?ﬂJJWUSﬂEn!!ﬁQlIﬁ&’!‘nﬂ?‘nﬂ

Q

NCT7

I\ A
AVE 0 o o THAILAND

The 13th National Conference in Toxicology
“TOXICOLOGY IN BCG POLICIES OF THAILAND"”

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)




NC‘I;:# 13

The 13th National Conference in Taxicalogy

'NClz3

I\ A
ANV, *0 o o THAILAND
./“" /’::

The 13th National Conference in Toxicology
“TOXICOLOGY IN BCG POLICIES OF THAILAND"”

‘]J‘Vlﬁﬂfjﬂ tas UNAINN

Vv Y
v A

mstlszyndmnmsneIngnananian 13

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)



N c"!'ia

A& ‘e e THAILAND

The 13th National Conference in Toxicology
“TOXICOLOGY IN BCG POLICIES OF THAILAND"”

Keynote Lecture

14

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)



15

Molecular Toxicology in Health and Disease

Jun Kanno MD, PhD.

Visiting Researcher, Emeritus Researcher, Division of Cellular and Molecular
Toxicology, Center for Biological Safety Research, National Institute of Health
Sciences

Medical Director, Pathology, Nissan Tamawaga Hospital

Visiting Professor, University of Tsukuba, Faculty of Medicine

Visiting Specially Appointed Senior Scientist, The Systems Biology Institute

Abstract

The word “Poison” as “noun” indicates a substance that can make people or animals ill
or kill if ingested. “Poison” as a “verb” indicates an action to kill a person or animal or to make
them very ill by giving them. Therefore, this verb is found in a dictionary with an example,
“poison ~ with toxic waste”.

“Toxin” on the other hand, indicates a poisonous substance that animal or plant (and
bacteria) uses for their own protection. Therefore, toxin is usually harmless to the host. A
famous example is the tetrodotoxin found in a puff fish. Adjective of this word is “Toxic” and
a noun to Toxic is “Toxicity”. And this word is used, for example, as “This drug turned out to
be toxic to kidney”.

One aspect of the science called “Toxicology” is made of the subsection, “Poison
study”. In the poison study, the mechanisms that how a poison or toxin harms the recipient are
studied. This approach has developed various important methodologies to understand the
mechanism that harms the recipient. It can be considered that this is a classical and authentic
part of Toxicology.

Another relatively new aspect of “Toxicology” is the science to predict the harmful
effect of various novel substances that are produced for the purpose of improving human life.
Those novel products, such as pharmaceuticals, industrial chemicals, food additives, pesticides,
etc. are not originally intended to harm humans and environment. These novel are produced as
the major activity of the “Modern Civilization” and the primary mission of the “Modern
Toxicology” is to elucidate the toxicity of the novel products and reflect the results to the
producers and users so that the harm to humans and environment from these novel products
are prevented.

To accomplish its mission, we utilize the knowledge accumulated by the Poison Studies
combined the modern methods that enables us to comprehensively look into the molecular
mechanisms of novel substances. The reason why the comprehensiveness is important is
because we do not know the toxic effect of the novel substance beforehand.

In this lecture, the concept of dose-response range between pharmacology and
toxicology, the concept of threshold and non-threshold, the position of the modern toxicity in
the field of bioscience is briefly discussed as an introduction to my main theme of this lecture,
i.e. a series of data generated by the Percellome Toxicogenomics Project. The Project includes
gene KO mouse studies and a “newly designed repeated dosing studies” as a model for
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comparing healthy and diseased hosts, and a comprehensive analysis on the relation of gene
expression and epigenetic data mainly on histone modifications.

Percellome Project was planned to draw the comprehensive and dynamic changes in
the network of gene expression of the liver and other organs induced by exogenous chemicals.
We firstly developed a standardization method designated “Percellome method” (Kanno,
Aisaki et al. 2006, Kanno 2015). This method generates absolute copy number of mMRNA in a
per one cell bases as an average of a test organ. Then a standard animal study was designed to
monitor time course (2, 4, 8, and 24 hours) and dose response (control, low, middle, and high
dose) at once, and to plot the gene expression data in a 3-dimensional surface graph (designated
as 3D-surface) with the dose levels in X-axis, time in Y-axis and the copy numbers of mMRNA
in Z-axis. Circadian change of the mRNA was found to be very significant, so that the light-
dark cycle of the animal facility has been strictly controlled, and the treatment and sampling is
conducted swiftly. The dose setting is very important to meet the propose of the project. The
top dose for each chemical is set by a dose-setting preliminary study; the top dose is the
maximum dose that showed no treatment-related symptoms and no macroscopic and
microscopic changes in the liver within 24 hours after the single gavage. In general, the
maximal doses in the Percellome studies are 10-100-fold lower than the reported maximum
tolerated doses (MTDs).

We now run two types of protocol, i.e. single dosing standard protocol and new repeated
dosing protocol. The single dosing protocol uses forty eight C57BL/6 male mice per study,
giving a single oral dosage (between 10:00 and 10:20) of test chemicals at a dose ratio of 0, 1,
3 and 10 and the liver was sampled at 2, 4, 8 and 24 hr post-gavage (three animals from each
dosages groups. To minimize the effect of circadian oscillations in the transcriptome, 12
animals were processed at each time-point at a speed of 2.5 minute per mouse from initiation
of anesthesia to immersion of the organ samples into RNAlater solution, keeping the total
elapsed time within 30 minute.

The new repeated dosing protocol uses the same number of male mice but all 48 mice
were pretreated with a same dose of a test chemical for 4 to 14 days and on the 5th or 15th day,
the same procedure as above-mentioned single dosing protocol is performed.

We found that the effect of repeated dosing can be decomposed into two elements, i.e.
the effects on Transient Response (TR) seen within 24 hours after the last exposure, and the
effects on Basal Response (BR) as a drift in the basal expression due to repeated dosing. To
decipher the basic molecular mechanisms of TR and BR, DNA methylation and histone
modification were comprehensively monitored by WGBS and ChIP-Seq against H3K4me3,
H3K27me3, H3K27Ac, and H3K9me3 for selected chemicals.

Percellome transcriptomic and epigenetic data of several representative chemicals will
be presented along with the comprehensive analysis towards the understanding of the
molecular basis of the toxicity of these chemicals. (Supported by Research Grant of MHLW,
Japan).
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Improvement of Environmental Pollution in China

Prof. Dr. Weidong Qu
School of Public Health, Fudan University, Shanghai, P.R. China

Abstract

China, as a densely populated and rapidly developing country, faces severe ecological
challenges. To address environmental pollution and protect the environment and public health,
China has implemented a series of policies and measures to improve the pollution situation. By
controlling the emission of pollutants into the air, water, and soil, and strengthening the
effective treatment of pollutants, China has successfully improved the quality of the air, water,
and soil environment. Through adjusting industrial and energy structures, China has effectively
reduced the risks of air and water pollution-related diseases, which has had a positive impact
on public health. The Chinese Society of Toxicology (CST) and other relevant academic
organizations have made important contributions to national pollution control, risk assessment
of pollutant hazards, and the development of national environmental quality standards. In the
future, CST is willing to continue working with toxicologists worldwide, utilizing toxicological
technologies and methods to contribute to global environmental protection and the

improvement of public health.
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Thailand Policy on BCG Economy
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Safeguarding Health Against Health Hazards of
PM2.5 and Air Pollution
Summon Chomchai, M.D., M.P.H.

Department of Preventive and Social Medicine, Faculty of Medicine Siriraj
Hospital, Mahidol University

Abstract

The widespread issue of PM2.5 and outdoor air pollution is a complicated and urgent
problem for the health of people worldwide. It has become clear that these pollutants are not
just air-borne irritants. They have the potential to seriously damage different parts of the bodies
of people of all ages. In a time when the quality of our environment is closely tied to how
healthy we are, it's incredibly important to grasp and reduce the risks posed by PM2.5 and
outdoor air pollution.

Respiratory System: PM2.5 exhibits profound effects on the respiratory system,
penetrating deep into the lungs and triggering inflammation, bronchoconstriction, and
exacerbating conditions such as asthma and COPD. Prolonged exposure to PM2.5 leads to
reduced lung function, heightened susceptibility to respiratory infections, and an increased risk
of lung cancer.

Cardiovascular System: Outdoor air pollution, particularly PM2.5, significantly
elevates the risk of cardiovascular diseases, encompassing heart attacks, strokes, and
hypertension. Particulate matter's capacity to enter the bloodstream initiates inflammation and
oxidative stress, contributing to atherosclerosis and other heart-related ailments.

Nervous System: Emerging research points to a potential link between air pollution,
notably PM2.5, and adverse nervous system effects, including neuroinflammation and
cognitive decline, with preliminary associations to neurodegenerative conditions like
Alzheimer’, Parkinson’s and vascular dementia.

Reproductive and Developmental Health: Prenatal exposure to air pollution, including
PM2.5, leads to adverse outcomes like preterm birth, low birth weight, and developmental
challenges in children. It also raises concerns regarding fertility and reproductive health.

Endocrine System: New findings indicate that environmental pollutants, such as
PM2.5, could disturb the endocrine system, possibly resulting in irregularities in hormones.
This disruption could lead to health issues like insulin resistance and hypothyroidism.

Immune System: Air pollution weakens the immune system, making it easier to get sick
and possibly reducing the effectiveness of vaccines. Long-term exposure to PM2.5 can lead to
ongoing inflammation, which can further harm the immune system. This has important
consequences during the COVID-19 pandemic, potentially increasing the risk of severe illness
and complications, including higher mortality rates.

Skin: Qutdoor air pollution, including particulate matter, impacts not only internal
organs but also the skin, leading to premature aging, exacerbating skin conditions like eczema,
and increasing the risk of skin cancer.
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Gastrointestinal System: Preliminary findings suggest that air pollution may influence
gastrointestinal health, potentially causing digestive issues and altering gut microbiota
composition.

Treatment and Prevention: Effective mitigation of outdoor air pollution's health
impacts necessitates a multifaceted approach. Treatment involves addressing specific health
conditions arising from exposure, often requiring medications, oxygen therapy, or lifestyle
adjustments. Reducing ongoing exposure is critical and can be achieved through indoor
protection measures and air purifiers. Preventative measures encompass stringent air quality
regulations, reduced emissions, and the promotion of clean energy. Public awareness
campaigns and personal protective measures, such as mask usage during high pollution periods,
can further aid in exposure reduction.

In conclusion, PM2.5 and outdoor air pollution pose a global health challengeEffective
prevention and treatment strategies are imperative to safeguard human health and mitigate
pollution-related ilinesses. Collaborative efforts at all levels, from local to global, are essential
in addressing this multifaceted environmental and public health issue, with ongoing research
continually refining our understanding and informing evidence-based interventions.
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Plant-Based Food Development
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Edible Insects: Alternative Foods for Sustainability
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Safety of Cell-Based Seafood
U Y Z’ a d
aNudasansvesdnliwandINwan)

[ J v A

Sanya gIIMIIH

Q

D

FoamsmungrueazInIgIuenls aoniuuianssy lnegdiou Tnegiiounial

UNAAL

< 3 a 9 d 9 a Y
1T NINHAT LU IMITHARIINATas1usad arematasiuluTomalulad malulad
< J Aa dy A = Aa aa a A 9 as
afmaad Janssuilote TuangarluTeTlad uaz Fuddanlulelad iedadwazesnuuuisns
[ a = o dy A & ] a ¥ a dy A a
Trilumswaalusau lviiu wag ieige Fuana199INnszUIUMIHAAALANIHDIBOYNKAAN 1 LDN

. o Y a K A < @ o Y ¢ o A o
TINNYTHNI AVAYIAINTIVULUDLYD FLAULEAAIINTAAIAULUY HASIFATFUANIRNIZLIINIZIIILTUTUN

A =

@ J a A = o o
Usznouuuiag Inse (Scaffoldio I adindy niemulSua Tasodediuemis uazaningi
v A a ~ S A a a v v X a ¢
nszaumssaas Iatl 2021 Wutlumamsnsaay Tauazn1vinuegaa1nssuiionandnwad
@ T =\ 9 @ @ a o & J I a 9y
masgludszmanieg UmsIunuaduayuansgetusmMaIna guanuiluiaaaiu Cellular
{ a o a a 4 14 a
Agriculture 1M13N8189 Turf 1410@ Start up TUBAT MO LUTOSHAUA VIIFA uazdnrarelszina
= a s ¥ Y Yy 9 o 9 o '
swtlszmalne den TS lauaasnanuinaniidunguuie ez mseygiamsiudiuas $1viine
] 1 4 < X A a o . A X =
13T UMIuFuuUas U091 1IHAN TUILAY pilot scale INUNINTU UN15aINU Ay
Y dy [ 4 1 [ =3 9 = [ =3
dilsznoumaiiedadvunalvg luaniga 83 100 Auwsegyaniy 3981589 u Y Start up Y04
U3 HNHAMAAD14157A199 TAY Thai Union Group PCL laaanusIuny Start up 91n1/5zimsidds uoauaz
o a { o I ¢ & 1A 4
ANTFOIITMAWMUT Cell based Meat 11az C ell based fish 1 2022 1Wudlfite Innaavinmwadiszau
o o o [l a s 3 { ° [ ¥ =Y
padusalunms Idsveygraldsmine Taedenlusiflulszmausnioygianisimiieiio lnwda
J ' J 1 [ a a [ g 1A
Nad LaYADNIBIANITOIMITIALET uHaanTgowin lalszdiunulasaseiie Innaaain
4 [ 4 a ] [ ) [}
adnnglszneumsansy uaziliooulguisuniznsIunNbAsa wHIaniga ldeygnanssimiie
a @ e’g T A o Y] a ~ YA o d' a
naanmaiile lnwannnwad luanigonin Tuvmzfanamg IsUldsudundouszuumsisziiu
o A a X 7q ¥ & A
anuasanvo s luyueNnszuIumMInaalioInad FNUgI14910 Cell culture W30 Cellular
. ~ a 1 Y =\ = ~ 1 I A A a
Agriculture maTuTagn1suanvoaaazfilsznounsisgazidoanuana1s uaziilumaiianilnia
I 1% Yy KX 9 a o a
Wuanuaunamsa suduanuimelumsdsziiuanuilasassvesnszurunisndanay

A o oA s
NN UNIUDIINY AR

i v 4
HananN515209v9TaNanaIeE19ABIoININITIVIINTITUINA AT MTINIZIAEY TINADY
AMNEITUVRIgATIMNITTNUTTN AnzuAdoN Lazan1IzeIMAlinand NEIRoNANaAN15 TN

o ¢33 A 2 Aa @ A A A 9 &
5"|ﬂ"|ﬁ§]3uﬁllwuqqsllufﬂﬂNaﬂTiaﬂa\iﬂlﬂﬂwaWa@ ﬂ%ﬂﬂﬂiiwaﬂ%ﬁﬂmﬂ ﬂiyﬁhlﬁ\ulflﬂaﬂﬂ ﬂ”l'iﬂulﬂ@u

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)



NCl;3 3

A Y 9 an ~ a Ad A
INFILINADY ﬂ131°lfﬁ’]ﬁﬂ{]clf3u3 ﬁ’]ilﬂNGlUﬂ13Naﬂlla$ ﬂ’]ﬁﬂ')llﬂilﬂ’]ﬁﬂﬁgll\ﬁ/]ﬂ\‘]ﬂu Hagn
[y t:gl’ 9 1 1 o A
ﬂaﬁﬂJ’lﬂﬂﬂJuﬁ']l!3QQ1uﬁlUﬂ']§fﬂ‘]J Lﬁﬂ\ulagﬂ'ﬁllﬂﬁgﬂ a')uaqWa@@‘ﬂ'ﬂilﬂ\iﬂumﬂﬂq@lﬁ’]ﬁﬂﬁﬁﬂﬂ3311\1
o g’/ a v J Sol SR 3 A ] 9 v o Sol A A 1 ~
ﬂ\iuuﬂ’lﬁWa@’lﬁ@]’)u']ﬂ']ﬂlclfaﬁ%\‘]lﬂuw']\uaﬂﬂiﬁuiuﬂ’lﬁﬁﬁ’mﬂ’]ﬁ'ﬁfﬂ?ﬂﬁﬂjﬂ?ﬂﬂﬂﬂ!ﬂ’]@’]ﬁ’liﬂ

HeumM Laza s IAILANENINLIARONMIHAR guoule sandnuasante s la

o s 3

o a - ° 4 o Aa A L4 49@‘ 3’, 1= I 9
MsnaIHaanundannadlseaunad I luFamnalveuInIu auall 2520 11 uau

Y
=

YIRS

® 1N31AY 2020: BlueNalu a1i3§13i3nIARENNIIDONGAAIAYRA cultivated seafood
Tat BlueNalu 323911 135N Nomad, Mitsubishi uag Inegifiunial

g ﬁquwu 2020 : California’s Finless Foods U5zmannun3oud 1mig “sushi grade”
cultivated tuna Ll,ﬂlﬂq'llfoodservice ety 2022

® $uMAN 2020: Wildtype UsznAdyaI1n1590311 1180 Upoké restaurant chain and a retail
sushi bar operator

®  Avant Meats fuamsilalsaanu cultivated fish cells iaanlilé melaidl 2022 nazats
ANUIMAMUITeNY Agency for Science, Technology, and Research (A*STAR)
Bioprocessing Technology Institute.

® $UMAN 2020 : CelIMEAT UsemAnInnssucultivated dokdo shrimp prototype 14

imwala

112021 indseaiuayulae GFI Hianudaniihlumswan Cell lines voadathvatowiia
Taun shrimp, Almaco jack, and redfish. rohu (a type of carp popular in India 1 o1& White space
collaborations program.

9 [

. I A o @ a a o
Cell sourcing !ﬂuﬁﬂﬁTﬂﬂJﬁTﬁﬁUﬂWiNaﬂ 611’?131’1$Lﬁﬂ1ﬂmcﬁﬁé Llf]ﬂL“Viﬁ’f)‘ﬂ']ﬂﬂTi’Jﬂ‘c’J
avud U Ta® GFI Ulﬁjflmi W Cell lines 91N Pacific coho salmon- Coho (Oncorhynchus kisutch) 150

. [ Aan A [] ?,’ Y =3 a Jd A dyd
Silver Salmo mmmaﬂu wilsWtviiie uag mﬂlm‘ﬂuﬂuﬂu@ﬁiﬁﬂ”ﬁﬂuﬂﬂllﬂﬁﬂ’t’)imEJ“L!’EJﬂi]”lﬂi!iJﬂEjll

v
Y v A o Y] J

1TNI98NIMU Cell based seabass AZWAU edible scaffolds 1INTIHIIY LAZTNYDNAIY

a &' d
nszmumswamuaﬂmmnwaa

v

o a X 4 9 2 o = o a &
Iﬂﬂ‘ﬂ?ﬂﬂ'ﬁWa@Lu@ﬂﬁﬁ]’]ﬂl“ﬁaﬁﬂﬁgﬂﬂﬂﬂﬂﬂ 4 YUADUNAN L%um&?ﬂﬂﬂ’lﬁWﬁﬁlu@ﬂﬂﬁﬂ?
S Y ' =~ 4 Y 1 [ A [ = < [ A
§]1ﬂlc]5ﬁﬁulﬂllﬂ 1) NMISTeUIY A llﬂ!tﬂﬂ']iﬂﬂlﬁ@ﬂ AALYN NITIATINLATNITINUINYI 2) NITIWY
o % A A 9y . . 3 A 7
FTUIULFAD NITINUITUIU mit‘ﬂaﬂuu‘ﬂmaﬂymz Iﬂﬂblomass production 3) MIFNUNYIEATS) N1T

wlszrihiluens

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)



NC“!;.? 33

Y L o da a d
ﬂ3mﬂaaﬂnﬂmmaﬁaammwaﬂmmmaa

a J a 2 a o % 19 1 a
NITHANDINITNLEA N ﬁﬂigﬂﬁuﬂ'ﬁwﬁﬁ'ﬂa'lﬂ"lluﬂﬂu !ﬂﬂuﬂﬁﬂ?’lu“ﬁﬂ“ﬁ'}@u G?thllgl‘]ﬂ‘ﬂﬂuﬂ
Sq v Yo a oA gy o a o A
Wi%iuq@ﬁ”lﬁﬂﬁﬁﬂﬂ']ﬁ'ﬁ !Lﬁ%@?ﬂ@ﬂﬂﬂl%ﬂ’ﬂﬂﬂﬂﬁliWﬁﬁah’”ﬁ] LW@GLWff”lﬂJ']'iﬂV]”lﬂ"lﬁﬂimﬂJu@uﬁﬁ']ﬂﬂ
1 1 ] 2R o d A 9 9 g’/ =1 9 = o a
p1vadINansTNUABNaRanue111s mﬁmﬂuﬂ%ﬁmmn%mumu HAaZNUANNIINYINVINAUNLAS
9
ﬂfl]fl]fJﬂ1§Wﬂ@]@ﬂTQLﬁﬂQW@FAO/WHO, 2023 Ul@%}ﬂ‘ﬁ‘]_ﬂﬂ VUADUNITHANTIUTINIINITUIIY LAL NI

A Y PY 9 a (% A T
H1IDVIINLBYIVTY ]l’JGluLE]ﬂﬁﬁSafety of Cell based Food Llagﬁhlﬂﬂigllluf]u@iWﬂﬂuwaﬂigﬁﬂﬂﬁ’ﬂ

[

o 2 a 2
mmﬂaaﬂnﬂ"l'i'“lmmamu@aumiwaﬁ JU

% g’J v A d
sunseluluneumsnaensad (Potential hazards/concerns during cell selection)

v

4 <3 [ a o ) 1 @ Y [
Glumi mﬁ@mcﬁaﬁ NITINUINHI ﬂ1ﬂlﬂﬂ@u@i?ﬂﬁaqwa@ﬂﬂ31ﬂﬂﬁﬂﬂﬂﬂ@’l‘ﬂ’li llﬂl!ﬂ

]

5 oo Z ? A {0 a v a ;
wegaunsgnmlvnalsamsduilonveuregaunsdaniiliinalsa (Food bore pathogen) &4

a

a A o

a a 9 a a
mmmmﬁymuT@"lﬂ“l,uﬂizmum‘ma@ FUAVDIYAUNTYS

[

1 a % s Y [ a 4
uoy UBUATAI AUNUUALB AT

2Ne

Taenalddun Salmonella, Campylobacter, Escherichia coli, Listeria, animal derived virus L 9& parasites

= v Jd . . . . 1 . 2 A o A d
5909 15ATAIGAU (animal infectious disease) 13U Mycoplasma species BINV A1 T1WU miu

U Q

4

o 1 Y a A 9 ' dy o 4 3’, a o d
BUATIIABAULNI ToN1EVDIN1TNANIS YT eUzHoanI1NITIAITAILLUAUANEITA)
[ % 3’, dy v =} [ ] A
(Antibiotics) M3T0In UM TUualouluduneuil nazszimsldedad Tastinis e lugrusansiy
=Y { S o 4 [

33194 (initial proliferation phase) Cryoprotectants 1 1% 1umsinuSnuusad 1@lA dimethyl sulfoxide,
(poly)ethylene glycol, trehalose and sucrose 115192 1151891431015 19 Tulsumgevzne ldinany ua
v v
PmumslFlumswaanoudied uazazgnirszarseanliluduaeu Production Scale Up 1311w

= a [ 4 o 1 g o 1 a 9 v ~ A
auvae lundaasuaiazed Bitluduasieaenisus Iaanmsldedal arsadl a159e1ue1m1slag
Y Yq Y a dy v o A glz A (] a
zRons@aumsoyanald g lurialiodainsolszinnemisuun vie lu aaeaaulSuna

oya i 530S nmeyanaldiianma

M3tineuns el uTIUneUNIIHEN (Potential hazards/concerns during production)

tdy d o a Y o Li’ Li’ Li’ o
mstavusadsududesiiluanzdaoa®e tmsiz msdudeuveuse Isariiaienis
a a 4 o w Li’ o Y 1 a g g == = 4
WAy Inveausad uagmsmiae 15ai ldun seriemswaanmsduilevveureunniio ad
a dg! U 1 9 4 . 2 o w a Y 1
nazs1 ennsomadiuld Tasmwiz nguadediles uag fungi Fadvaninuazannin@nlalaa uns
2 Y v 9

we'ladrslueimauenainil ianwdsalumsduileuves 15 wazlnsesu (prion) 91nms 14

(% dy dy ) a Y a =Y 43‘ 1
Serum M3tleanumsdudleuveadelsa ausaduiiumsldlagminsiaaamutlsnaudendi

A ueNe 1agMITANTFUOUNTBNITHAA (Good Hygiene Practices) 1% non-animal derived components

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)



nNclia y

Y 4
%’]ﬂﬁsb' ﬁ]gcﬁjﬂaﬂﬂﬂluﬁ']ﬂ']ﬁﬂULfﬂﬂu ﬂ13%933‘]_]1]ﬂ’]ﬁﬁ’]ﬂ')’]ﬂﬁga']ﬂllagm']!%ﬂ HINUNITAIUAY
o A o s 9 e = A a X 9
guaUIINA a3 nTu1un15 19 antibiotics FI9LAAANUTIININMTNAADET TUNITAANTS 1%
=

ey e . 9y A ' = A o 2 a2 zg a A
antibiotic 1150 1FT 519U M ITISU TaReIIU Taen HIDFANTYUYINITLATYUVDIUFOIAUNTDU

J 1 s s & | 4 o a
wnaunuld luduaeuinlfivad laiiuilinudea509 genetic drfit 910N15 subcultures 111170

=D
ho)))

] 9
mutation ttaztNAN31Ua81La4 phenotype AIUUNITAIVANAMNIN cell bank AaDAIUNITUH1IA

Kb

2 Z y
Tumsidsasad(Good Cell Cultures Practices) 92aalayn1 Genetic drift tazmstuilouain’lia 1ye

s 4

wuanise dea a Mycoplasma spp.

mstnaounsEluTuneumsmMsiDasuns el HTHABUMSIAUINET (harvesting)
9
4 o
P1M15AsUFad I IANUTUToU 1Usznovdie salts, sugars (glucose), vitamins, amino acids,
I3 1 3y 1 ] o w 1
organic acids, growth factors and hormones. 84A1/5znoumaridiulugrzgnivaoenldlusznin
< s A o a ' ) v 1 2 g
manead wie e1vgninae I lunszuiumandaoning isumsIdanudou eg1alsnam vuaou
2 a 9 s A A @ . . PR Y -
Hazlinms 19 toulasl w5 e ansiall tilouenisadan microcarrier tou lassin T3 1% 18UA proteases 130
non-enzymatic dissociation agents LU dextran sulphate, N-acetyl-L-cysteine I @ & dithiothreitol N30
Y
chelating agents (EDTA)U0NINUTINNS 49 biological components 14 ingrowth factors Lla&hormones
o [ o

N TUTAI 115 917 non-animal origin ¥ 17 biologically active molecules 51/ 713 W metabolism ¥5 ®
= 9 o o 4 < < o A Y g 9 KR =1
Mervesnumsnauuraduzse manuadtlalemaliumsdudlounld 3endsinsesnuuums

toanuldivunz ey

mataduaNaluduneumsmanaduasaluduasumsnssi
o =\ 9 . [ o’%’ AA o A A A
msulsgermianzianinsade1aiinis 19 cell lines 91NTAIUINY DUATIHINNTITINGIN
[ @ °,a°/ g}/ [} = =\ [} A F [ A

MWz AUTA T U Faaiu Tullaigiui vie laaiunan msigwas arsdeiuemis

A 1 A = dy v W A A S o [ A o F Y Yo
olFulgesa naud ieduda Wiedaoignmanuin arukauiiunlizdedlasueygiaaiy

= Y v a A I A @ Aa 1

ngrn1e0111s 103 ldlusgduimus oy violuauton lvvesngrinedaga tagdiumey
] I ' a f a oA 4 [ o w o
vegneiluasnegiui uennniiszdeslfinammnguinenenumsmnuaain Tagmmze

A A o A Y v
LG]E]HLﬂEJ’Jﬂ‘]JﬁﬁQiJ!L‘W L‘]J“L!G]‘Ll

Y
ET?IJ ag votauauue
1 4 a J I [ ] v ] { @
Llﬁ)’ﬂlﬁ@‘ﬂiﬂNa@]’ﬂTﬂl‘ﬂ)’aﬁﬁ]&ﬂuuﬁﬁﬂiiMiﬁ%tLa%%ﬂLﬂuﬂWWTiiﬁN (Novel Food) ‘ﬁﬁ)@\‘]llﬁjﬁﬂ
a [ 1 o 1 PR Y o
ﬂ”|3‘1Jixmummﬂaaﬂmuamuiy’mﬂau’mmwma ( Premarket Approval) LVIﬂIHIﬁﬂTIGlGHW%IU”IN"I
g J o J 4 [ a o {
mﬂﬂszmumstammaﬁ aan ﬁ"ll HYHY HAUATIUNUNITSUIUNITNANDINIT DUATIY (hazards) ‘ﬁfl

a 2 1 7 ? I @ { o {9y o
Tomanavy Tuudazduaouiududunsiy (hazards) MiluniTnuazarwisanirvguladie

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)



Nc‘n.? 35

NTEUIUNITIANIT MU T NITY Good Hygiene Practices, Good Cell Culture Practices it©1& Hazard

Analysis and Critical Control Points

v
[ v

Il < { a
auunguuietazngizidevo s asndludyiglassainuveiva nszuIuns

Usziiunnuilasanse1mis lminas i Temaduszneumslunmsiuduenszuirunisnananas

v 9

Ao R = Y Y Y Y k) = =W 1 a
AIUANNATUIDIAITHAUNINNITAN uaﬂwmmﬂ;mmmmﬂTuiam«mauﬁ’ms’miumiﬂixmuﬂuw
Y

U

o f 5 &l o o 90’ 1 a
FIUHIUATUDINT "Uill3‘f!“l’iQWEJﬂizmﬁﬁﬂﬁW%Iu”lmﬂﬁﬁ’j awfmmmcﬁaf? UASUBDIN UL AINAA LS

o

uraetldemsnan dszma Inearsiaszuumsdsziivanuilasadonazmseygianoudiviiie
o w 7q Y 1 o 3 A g9 o a 9 s
disuermsnnad Iiaaesdanazsiasuie THlszma Ineaunsowanndumemsnnwad
I 1 a 4 @ A Aa 9 1 A Y "o Aw

Wunrainanemsnnad aasaautlatenisnanNneIved gaaia lantioas e lemeauminiveluy

9 @ I a Y Ao w 1
NTATNUINNTTY Lm$ﬂ'§$ﬁflﬁll‘ﬂﬂ!ﬂui'luﬂ1iwaﬁ'€]1ﬂ15u’)@]ﬂi‘iuﬂﬁ1ﬂiy G‘I'E']UIJJ

1PNA1301999

1. FAO & WHO. 2023. Food safety aspects of cell-based food. Rome. https://doi.org/10.4060/cc4855en

2. FAOQ. 2023. Cell-based food: its safety and its future role — Stakeholder roundtable meeting report, Tel Aviv, Israel, 7
September 2022 Rome. https://doi.org/10.4060/cc6967en

3. GF1, 2022. State of the Industry Report. Cell based meat and Seafood. https://gfi.org/resource/alternative-proteins-

state-of-global-policy/

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)



36

Safety and Regulation of Cultured Meat
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Abstract

The cultured meat industry is experiencing rapid growth, driven by consumer concerns
for food safety, animal welfare, and sustainability in livestock farming. To facilitate the
commercialization of cultured meat products, regulatory challenges must be addressed. In
numerous countries, cultured meat falls under the purview of novel food regulations.
Singapore, for instance, has granted regulatory approval for chicken nuggets made from cell-
based chicken since 2020, and the Singapore Food Agency (SFA) established a novel food
regulatory framework in 2019. The SFA provides specific guidance on information
requirements for safety assessments of cultured meat, with flexibility to adapt to evolving
scientific advancements. In the United States, the U.S. Food and Drug Administration (US
FDA) holds sole responsibility for overseeing human foods derived from animals other than
livestock, poultry, or siluriformes fish. A collaborative regulatory framework between the US
FDA and the United States Department of Agriculture's Food Safety and Inspection Service
(USDA-FSIS) governs human food products derived from livestock, poultry, and siluriformes
fish. Israel's Ministry of Health, through the National Food Service, ensures the safety, quality,
and authenticity of food, classifying cell-based food as novel under Israeli law. Preliminary
assessment guidelines have been established, with ongoing efforts to formalize comprehensive
safety standards in collaboration with industry stakeholders. In Thailand, the regulation of
cultured meat aligns with the Ministry of Public Health's Notification on Novel Food, and the
National Center for Genetic Engineering and Biotechnology is acknowledged as the Thai Food
and Drug Administration (Thai FDA)-accepted safety assessment agency for cultured meat.
Supported by Program Management Unit for Competitiveness (PMUC), there are
continuous efforts underway to formulate specific guidelines in collaboration with the Thai

FDA and academic institutions.
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Action Plan on Plastic Waste Management of ) |
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Liver Injury Induced by Tinospora Species
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History Taking

lwstio “Guilunana” USinaszana 30 mL

fio antuanly
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Past History

lsausy

seifunevSounonmns

1ENARBY WBNAINNTATT

Physical Examination

Vital sign: T 37.0°C, BP 122/71 mmHg, HR 79 bpm, RR 20
/min, and SpO, 95% on room air.

HEENT: not pale, no jaundice

Heart: regular rhythm, no murmur

Lung: clear and equal breath sounds bilaterally
Abdomen: normoactive bowel sounds, soft, not tender
Extremities: no rash, no wound, no pitting edema

Physical Examination

Neurological exam:

e Drowsy, slow response, oriented to time, place, and person.
e GCS 15, pupils 2 mm, equal round and reactive to light, no nystagmus
e CN:intact all
e Motor

Lo mit ro |, dista el
e Sensory: intact both pain, temp and light touch sensation
o Reflex: absent reflex, Barbinski negative

e Peak flow measurement = 150
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Problem List

1. Acute onset of generalized flaccid paralysis
2. History of homemade herbal liquor use

Approved by: oate:

e oY JNLJ«LLw JWL,L,\;NJ\J

rﬁ( el
i HE e
W“T J“fww bkt
7 8
Point-of-care Ultrasound Blood Chemistry
e Hyperdynamic LV contraction, no RV dilation e BUN 23
o No pericardial effusion e Cr 0.94 )
o No RWMA o Na 139 Hypokalemia
e |VCdiameter 1.1 cm, collapsibility index 40% o K 25
el 98
* CO2 24
9 10
Management
- IV fluid
- Replace K iiiasaniiniz hypokalemia
- Monitor EKG, BP
- No role in Gl decontamination: alcohol
11 12
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avdunang

Fompilwa: firnA (Candle bush)

Hoduq:

Fomenmnant: Cassia alata (L) Roxt

Hovioa: Senna alata

Forad: Fabaceae (Leguminosae-Caesalpinioid

asdTznaumMaAil

Tuuazae

uay

vamnu sniiwaldiemilinsng

13

1 varnreBane (mawite) gl

14

Re-evaluation

e SpO:2 88% on RA, BP 72/57 mmHg, HR 180 bpm, RR~30/min
e EKG monitor: ventricular tachycardia, rate ~180 bpm
— synchronized cardioversion 100 J (#1)

A

15

16

Re-evaluation

e BP ~70/50 mmHg

e EKG monitor: ventricular tachycardia, rate ~160 bpm

— synchronized cardioversion 150 J (#2)

S
R
H
S

’ f'g‘f l\/\/\/”\/Jn'\fl V&V

Management

- Sedation and intubation
- Consult cardiologist
Refractory VT — synchronized cardioversion 150 J (#3)
4 short run VT iuszu:
- Antiarrhythmic drug: lidocaine 100 mg IV then 1 mcg/kg/min
- Inotropic drug: norepinephrine IV drip
- Re-evaluation of cardiac function by US

Hyperdynamic LV contraction, no pericardial effusion, no RV dilatation, no RWMA

- AdmitCCU

MWV

17

18

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)




The 31h Mathomal Canbaranasin Tostoskomy

59

TEXICOLDOY IN BE ROLICIES BF THAILAND

EKG
PG eI

W e
‘ :

A e e

Approved by:

el
e
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s U3nwguefiging L a e e
ayulnsduiiuvans laivh

TiiAm arrhythmia 19

supportive treatment

19 20
Problem
1. Refractory VT with unknown U/D
2. Cardiogenic shock from arrhythmia o o
3. Hypokalemia 3 h later at CCU pdriwaslile
4. Hx. of homemade herbal liquor ingestion [ 6h DUSt‘ngS[iUﬂ] Ventricular tachycardia
21 22
\ Antiarrhythmic drug
Lidocaine
. . = 50mg IV 1dose
(PR was performed, total time = 54 min
Defibrillation 23 times! e
‘ Phenytoin
- 500 mg IV stat
then 500 mg IV drip in 30 min
23 24
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Tho T31h Matianal Canbersass in Toslesteay
TEXICOLDOY IN BE ROLICIES BF THAILAND

Stellate Ganglion Block fasnduild Auynoidund

T &

1% Lidocaine 10 mL x 2 doses

25 26

|s homemade herbal liquor the cause? fagesnayulnsiniulinssiugs

JUeulnsily vinnssevvesine

27 28

Aconitine N-oxide
S + ethanol Aconite?
S — ansiaszinuan (S-MS
29 30
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Tho T31h Matianal Canbersass in Toslesteay

Aconite

Aconites derived from the roots of plants
from the genus Aconitum:

In China, aconite usually is derived from
Aconitum carmichaelii (chuan wu) or A
kuznezoffii (caowu).

In Europe and the United States, aconite
is derived from A. napellus, commonly
known as monkshood or wolfsbane

Aconite

Galdiranks Towicologic Ermergency, Thth edtion

31 32

Foayulws: ol

- I3
Fadus/Teviostiu: e, mug Gunany),
K 5
10 Guudn)
a r3 i 2 e
WYMUIENI: Aconitum carmichaelii
'dﬁi)a'lﬁluz Aconite, Monkshood, Wolf’s
bane
9 RANUNCULACEAE

Aconitum carmichaelii

33

o Traditionally used to

treat fever and pain
o Induce diuresis and
i

o Aconite toxicity
o C19 diterpenoidester

alkaloids
- Aconitine,
w 2 mesaconitine, and
i s ol > 5 A RS S . hypaconitine.
512 i dlstuids wiiluihddn daatpduitdseunh luihAoalmssdiimdurnoni %

35
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2 it

o tiden

Paresthesia of the oral

i mucosa and entire body
M e h dnism N/V, diarrhea, hypersalivatiol

Progressive skeletal muscle

Aconitine binds to weakness.

open state of voltage-sensitive Na* ch

in heart, nervous system, and muscles Heart: 1 inotropy, delayed

-increased and grolonged sodium afterdepolarization, and early
influx through these channels afterdepolarization

o TdP, ventricular ectopics,
ventricular tachycardia,
and ventricular fibrillation

Heart, nervous system, muscles

37

Toxicity
+ Onset 5 minutes to 4 h after ingestion.

« Aconite content varies depending on the plant species,
the part of the plant used, the season of harvest, and
the type of processing of the plant.

* No specific antidote

Estimated fatal dose

+ 2 mg of pure aconitine
* 5 mL of aconite tincture
* 1 g of the wild plant

Goldfrank's Tadcoiogic Emergency, Tith edition

38

Conclusion

o Winudesli wie aconite Whiapilnsililuwnmdusnilne-fu (Traditional
Chinese medicine, TCM) usinsiinsiiuldldedragndeanssiiaruuiv
FUuTIN1ARTS

o MIATIIFIstdEmTRTadufiomanngueiaints ausatieviilin

unumsguatiasiuoluld

39
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[ 3 7/9/66
Hydrofluoric J 4 &
acid

»
Identification Data

oo o1y 21 71 edn i s

Chief Complaint

feduiagnusiniivasinm Seimnbhauauihiiedis 1 h 4
PTA
b |
Faculty of Medicine Siriraj Hospital v v
()
-
4 Present lliness
<
1 ou. dewnaw. diheliisaimsiauiilmmdansd (madames) 18lags
farinemmung waginigefeadon sdtilewhmifldlulsouduhuglie witn
duimsznm 5 wift Guflomsusumetiafedhs Sanlswena denldudvhmaadi Hydlﬂoﬂuor‘ic acid 70%
liRansariauh 4
Uesndsdaiimiiuionds Wifemmsumussyn wmolendlineumies i
Fommledn
3
-~ -
4 Past History 4 Physical Examination
< <
e V/S: T 37°C, BP 140/109 mmHg, HR 89 bpm, RR 18 /min,
SpO2 100% on room air
e No underlying disease e HEENT: no pale, no jaundice
: zo g””"e': rr;ed{:lcahon e Heart: normal S1S2, regular, no murmur
¥ olgrud/tood arengy e e O e Lung: clear, equal breath sound, no adventitious sound
o mwhawit sl ldszna 6 ieu imeiiauluTssn 18T ugiRmaninmsdudomisniil 5
S e Abdomen: soft, no tenderness, active bowel sound
S e Neuro: E4V5M6, pupil 3 mm BRTL, alert, motor power
grade V all, DTR 2+ all, no clonus
e Extremity: burn 0.5% BSA at left hand as in these pictures
5
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4
‘ 4 Management
What is the
management?
4
< - ABCDE + - Risk assessment - Decontamination
stabilization = iu‘dpporhve care - Enhanced elimination
. ‘ = Il'wes"fgb.gn;‘;?;t-mg - Disposition
9 10
-~ -
4 Resuscitation 4 Management at ER
< <
/ * Serum electrolyte, Ca, Mg, P
A:Can talk, Patent airway , No sign of upper airway obstruction o EKG12leads
) 5 _ 3 _ o 10% calcium gluconate 10 mL IV
B :Noretraction RR =1/min;SpOs=100% o 10% calcium gluconate 10 mL + KY jelly 30 mL (1:3) tdqios1s 30 min
C:BP = 140/109 mmHg , HR = 89 bpm / * Admit ICU to monitor EKG, observe clinical
e NPO
D : E4M6VS , pupil 2 mm RTLBE e NSS 1,000 mL IV rate 100 mL/h
* F/U serum electrolyte, Ca, Mg
E OS2 bum atitihand e Tetanus prophylaxis: dT 0.5 mL IM for booster
4 4
o i | 12
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.EKG 12 leads (10/7/66) > Serum electrolytes, BUN/Cr
e SACL., (=T anssoas e e CLINICAL CHEMISTRY
o ez 501 i et et e A A A A A suN = a..s moid s-io.ln ii 4
A Bt 1S T Gy B ST e ‘ ‘l j “::SFI::O(D@I equation) 1'00257r:“/1»73 m~2 i i 1
SR VA S, RN 4 W /A W 7 W Sodum (Na+) 13 mmoll 13%6-145 11
TNV TN TN I‘ “ I‘ i “ ['S Potassium (K+) 38  mmoll 34-45 11
g L 5 Chioride (CI-) 97  mmol/L L 98-107 11
W VLT VS 7AW 7 Ol DAV Bicarbonate(HCO3) 2 mmoll 2-29 1
Al P 7 S o i) o S oy | | | | ==Anion gap 10.0 mmold 10-17 1
| i by i oo S St e Total cakcium 92 mod 86-10.0 11
«EEUUSGS Pasd B POl PR ;_‘]; S "'L_‘ Foae e Phoaghonss 38 mo/d 25-45 11
158 1205 0253 Magnesium 20 mgid 1.6-2.6 1
13 15
After apply 2.5% Ca gluconate gel
. |
Toxicology team
suggest intra-arterial
2% calcium gluconate
4

After 2% Ca gluonate intra-arteriall
Pain score = 6-7/10

4

4

19

[FEL S

12/7/66

S/P debridement (12/7/66)
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[ L4
S/P debridement (20/7/66)

[ 3

Hydrofluoric
Acid

24

Hydrofluoric acid

Hydrofluoricacid

nsanfanid
st 70n

- HFis used in brick cleaning,

electroplating, leather tanning, eroenwis
rust removal, and the cleaning
of porcelain Nervs Ending @ G G o
- Fluoride ion: bind to calcium and 1\.‘ e
magnesium — hypo Mg, Ca oo oo, (d
i 3 A e
Alteration .of local calcxur.n ) ‘ b e
homeostasis — neuroexcitation i Clectrolambalsnce
s S s, Newrocyte
— neuropathic pain / x WMultigle organ njury
s W )
OB B Ll Sast o ore oo e 20 D77

Hydrofluoric Acid

Systemic Toxicity
<

= 50% Hydrofluoric acid

Burn = 1% BSA

W ':"bi""’s Ca® Mg riccue necrosis:
Corrosive 2 Hyperkalemi
Hypomagnesemia
& 48 E L
+4 ++ + =
‘c‘ ‘Mg 1'( W W+ F 2
¥ 4 2F —> CaF

25

26

WM Hyckogen fluoride 8 HycoAucrk ack
R (Systemic HE )

Systemic Toxicity
<

R
* 10% calcium gluconate 10 mL
IV q 5-10 min
e +/- MgSO4 4 gin20-30 min IV
* Monitor EKG

4 . Local effects: Management

Ingestion *
- A solution of a calcium or magnesium salt be
administered orally as soon as possible.

Milk of magnesia :
- NPO,EGD
Ophthalmic toxicity
- Eyeirrigate with 1L of 0.9% NaCl, LRS, or
water

- Complete ophthalmic examination

27

28
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4 Management
Respiration
- 2.5% nebulized calcium gluconate solution
(10% calcium gluconate 0.8 ml +:h 2.4 ml)

Skin

il wo/mmzon ovaion

sty HF 2.5% calcium gl wau 10% calcium gl 1 dnibe K=Y
gel (vis water based gel) wm 3 ém

Aahudmnied 5% calcium gl e 10% calcium gl 10 ml
NSS 10 ml

gl wan 10% calci l 10 ml + 5%DW
40 mlinfused continuously over 4 hours

o i -arterial i regional | 2% calci
intravenous infusion

»

Infra-arterial line for calcium

FIGURE 104-1. Severe injury to the fingers resultad from exposure o
hydrofluoric acid. Note the arterialline in place for administration of calcium.
Used with permission from the Fellowship in Medical Toxcology, New York
UniversitySchool of Medicin, New York Giy Poison Center)

29

HYDROFLUORIC

Sirirqj Poison Center
Tel.02-419-7007 w3o add line: @SIPCC

@520

32
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Air Pollution and Climate Change Impacts and
Potential Solutions for Southeast Asia

Dr. Supat Wangwongwatana

Faculty of Public Health, Thammasat University
Director of Hub of Talents on Air Pollution and Climate

National Research Council of Thailand (NRCT)

Abstract

Air pollution and climate change pose a serious threat to the health and wellbeing of
Southeast Asia's population. Globally, outdoor and indoor air pollution contributes to 7 million
annual premature deaths, and cause 110 million tons of crop losses each year. They affect the
most vulnerable, including children, women, the elderly people with existing lung or
cardiovascular diseases and the poor with limited access to healthcare services?. In Southeast
Asia, exposure to air pollution resulted in more than 352,000 premature deaths in 2017 (Health
Effects Institute, 2020). Meanwhile, the short-lived climate pollutants (SLCPs) including black
carbon, methane, and ozone, also considered as air pollutants, are the largest contributors to
global warming after carbon dioxide. Quick action on SLCPs can help reduce air pollution and
provide near-term climate benefits. This presents an opportunity for coordinated action to

achieve immediate benefits for Sustainable Development Goals (SDGS).

In 2019, the United Nations Environment Programme (UNEP), Asia Pacific Clean Air
Partnership (APCAP), and Climate and Clean Air Coalition (CCAC) released the report “Air
Pollution in Asia and the Pacific: Science-based Solutions” which identifies effective 25
policy and technological clean air measures for Asia and the Pacific which, if implemented,
not only improve air quality but at the same time contribute to climate action. A follow-up
assessment report has been developed on “Clean Air and Climate Solutions for ASEAN”
which identifies effective 15 science-based clean air and climate solutions for Southeast Asian

region.

Promising action and innovative solutions are on the rise. Many Southeast Asian
countries, including Cambodia, Lao PDR, Philippines, and Thailand, have already initiated
efforts to address air pollution and climate in an integrated approach. This presentation features

the 15 science-bhased clean air and climate solutions for ASEAN.

1 WHO (2018). 9 out of 10 people worldwide breathe polluted air, but more countries are taking action.
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Molecular Mechanisms of Particulate Air Pollution on
the Respiratory System

Associate Professor Dr. Panida Navasumrit

Laboratory of Environmental Toxicology, Chulabhorn Research Institute, Bangkok
10210

Abstract

Particulate air pollution is a major threat to human health worldwide. Exposure to
particulate air pollutants has been linked to respiratory diseases and cancer risk in human.
Ambient particulate matter (PM) is a major air pollutant that comprises a heterogeneous
mixture of different particle sizes and chemical components. The toxicity of PM depends on
the size, in particular PM2.5 (< 2.5 um) and PMO0.1 (< 0.1 pm), also called ultrafine particles
(UFPs), can penetrate deeply into alveoli and subsequently circulate in the blood. Ambient
PM2.5 is associated with increased mortality of lung cancer and has been classified as human
carcinogen (IARC, 2013). Among toxicants bound to PM, polycyclic aromatic hydrocarbons
(PAHS) and toxic metals play important role in toxic effects of PM due to their mutagenic and
carcinogenic effects.

The molecular mechanisms underlying the adverse effects of particulate pollutants on
the respiratory system were investigated in a cell-based study. It was clearly shown that human
bronchial epithelial cell line (BEAS-2B) treated with UFPs either commercial UFPs (50-100
nm) or airborne UFPs, collected from traffic congested area in Bangkok, can induce various
types of DNA damage including DNA stand breaks and mutagenic DNA adducts (8-
hydroxydeoxyguanosine, 8-OHdG, and 8-nitroguanine), reduce DNA repair genes (XRCC1
and hOGG1) and increased expression of inflammatory genes (IL-6 and IL-8). PAH extracted
from airborne PM2.5 induces benzo[a]pyrene diolepoxide (BPDE-DNA) adducts in BEAS-2B
cells.

In human study, residents in high traffic-congested areas exposed to higher
concentrations of PM2.5, UFPs and PAHSs than those of the low-exposed group. In line with
increased exposure to particulate air pollution, the high-traffic exposed had a significant
increase in mutagenic DNA damage including 8-OHdG, 8-nitroguanine and BPDE-DNA in
exhaled breath condensate (EBC). Apart from increased mutagenic DNA damage, reduction of
telomere length and mitochondrial DNA copy number, which are risk factors in respiratory
diseases, were also observed in the high exposed group.

These results suggest that exposure to particulate air pollutants can cause various types
of genetic DNA damage and induce inflammatory cytokines in respiratory cells, which may
lead to development of diseases and cancer in the respiratory system.
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Health Impact Related to Climate Change
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Confirmation of Lethal Amanitas by Nuclear ITS Barcode Region and
Amanitin-Encoding MSDIN Gene from Food sample of Fatal Mushroom
Poisoning Cases

Pornpanna Chonnakijkul®* Sittiporn Parnmen! Nattakarn Nooron*! Sujitra Sikaphan!
Rungsaeng Chankunasuka® Sriprapa Phatsarapongkul® Chidkamon Thunkhamrak?
Unchalee Nitma! Chutimon Uttawichai® Nisakorn Palakul' Dutsadee Polputpisatkul*
Archawin Rojanawiwat?

! Toxicology Center, National Institute of Health, Department of Medical Sciences, Ministry of Public Health

2 National Institute of Health, Department of Medical Sciences, Ministry of Public Health

Abstract

Cytotoxic mushroom poisoning is responsible for the majority of fatal food poisoning
cases in Thailand. The most commonly found toxic wild mushrooms are amanitas. Therefore,
the objective of this study was to identify remnants of food and uncooked mushroom samples
from recently reported poisoning cases. This identification was based on nuclear internal
transcribed spacer (ITS) sequence data and the diagnosis of the amanitin-encoding MSDIN
gene. Nucleotide similarity was determined through a nucleotide BLAST search of the NCBI
database, and phylogenetic analysis was conducted using the maximum likelihood method.
A PCR-based method was employed to detect the target region of the amanitin-encoding
MSDIN gene. The BLAST search analysis of the obtained ITS sequences from the remnants of
food and uncooked mushroom samples revealed nucleotide similarities of 100% to Amanita
exitialis and 99.48-99.53% to A. konajensis, respectively. Phylogenetic analyses demonstrated
that all mushroom samples belonged to the deadly poisonous mushrooms of Amanita in the
section Phalloideae (BS=100/SH=100). Furthermore, the detection of the amanitin-encoding
MSDIN gene confirmed the presence of DNA fragments of approximately 300 bp in both food
poisoning cases. After ingesting foods containing these lethal amanitas, the patients
experienced acute renal and liver failure. A. exitialis was initially discovered and described as
a new species of lethal poisonous mushroom in southern China and has since become a serious
epidemic in Thailand. This report also provides new informative data for toxicological studies
by documenting the presence of toxic Amanita in close proximity to A. konajensis for the first
time.

Keywords: Amanitin—encoding MSDIN gene, Lethal amanitas, ITS region
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Anticancer Effect of Pinostrobin on Human Breast Cancer Cell Lines,
MCF-7 and MDA-MB-231, through Regulation of Epithelial-Mesenchymal
Transition
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Darawan Pinthong'”

!Department of Pharmacology, Faculty of Science, Mahidol University, Bangkok 10400, Thailand

Abstract

Triple negative breast cancer (TNBC) is the most aggressive type of breast cancer that
has high rate of metastasis and chemoresistance. Epithelial-mesenchymal transition (EMT) is
one of the factors that can induce metastasis. EMT can be promoted by several activators
including NF«B signaling pathway. Targeting EMT may be a potential strategy to treat TNBC.
Pinostrobin is one of the important flavonoids found in rhizome and rootlet of Boesenbergia
rotunda (L.) Mansf. (fingerroot) that has anticancer effects. However, the mechanism
underlying the anti-cancer effect of pinostrobin on breast cancer is still unclear and more
evidence is needed. In this study, MCF-7 and MDA-MB-231, the breast cancer cell lines, were
treated with various concentrations of pinostrobin. MTT assay was performed to determine the
effect of pinostrobin on the cell viability. Wound healing assay was performed to see the effect
of pinostrobin on migration ability. The expressions of mRNA involving in NF-kB and EMT
signaling pathways were detected by qRT-PCR. The results revealed that pinostrobin has no
effect on cell viability at low concentration while increasing concentration has trends to inhibit
the cell viability of both cell lines. Pinostrobin inhibits the migration and suppresses the
mesenchymal marker. These findings indicate that pinostrobin may serve as possible treatment

option for the triple negative breast cancer.

Keywords: Triple-negative breast cancer, MCF-7 cell line, MDA-MB-231 cell line, Pinostrobin,

Epithelial-mesenchymal transition
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Introduction

Breast cancer is the most common
cause of cancer-related death among
women worldwide. Breast cancer can be
classified into 4 main subtypes such as
luminal A, luminal B, HER2 positive, triple
negative or basal-like. However, treatment
for triple negative type of breast cancer is
the most limited due to its aggressive
characteristics such as ability to invade,
migrate, metastasis, and resistance to
chemotherapy. Several factors can induce
cancer development and enhance the ability
of breast cancer to metastasis. One of the
factors is epithelial-mesenchymal transition
(EMT). EMT is a process that the epithelial
cells reduce their epithelial properties and
gain mesenchymal characteristics?. During
EMT, epithelial cells lose their junction
proteins which leads to separation of the
cells from each other, acquiring mesen-
chymal morphology and enhance invasive
capacity®. The upstream signals regulating
EMT can be various including stimulation
of TNF-o that can activates NF-kB
signaling pathway*. Targeting signaling
pathway that activates EMT might be a
potential treatment.

Nowadays, many traditional herbs
are increasingly gaining attention on their
anti-cancer effects as adjunctive therapies
for the treatment of cancer. Boesenbergia
rotunda (L.) Mansf. (fingerroot) or Krachai
in Thai is one of a medicinal plant that has

been used for a long time. Fingerroot

contains many important  bioactive
compounds that have potential to treat
cancer, especially flavonoid groups which
are one of the major groups®. Many
compounds have already been studied and
the mechanism is known. Nevertheless,
some compounds give high toxicity that
might affect not only tumors but the normal
cells. Pinostrobin is one of the important
bioactive compounds in the flavonoid
group found mainly in the rhizome and
rootlets of Boesenbergia rotunda. It has
been reported to have antioxidant, anti-
inflammation, antibacterial, antiviral, and
also anticancer effects®®. Toxicity of
pinostrobin had been studied in vivo.
Pinostrobin exhibited non-toxic and non-
genotoxic to male Wistar rats even at high
doses’. A few studies on anticancer activity
of pinostrobin have been shown that it can
induce apoptosis, promote cell cycle arrest,
inhibit the cancer cells proliferation,
invasion, and migration in several type of
cancers®. For the breast cancer, one of the
studies reported the effect of pinostrobin on
different types of breast cancer, the results
showed that pinostrobin had no effect on
the cell viability of MCF10A representing
normal human breast cell, but promote
inhibitory effect on invasion and migration
of both MCF-7 and MDA-MB-231 breast
cancer cell lines®. Pinostrobin also
decreases TNF-a, IL-12, IL-1pB production
and downregulate some signaling pathway

in other studies?®.
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However, the mechanism underly-
ing the anti-cancer effect of pinostrobin as
well as the involved signaling pathway in
breast cancer remain unclear. According to
those reports, this study hypothesized that
pinostrobin may act through the signaling
pathway that can induce EMT and promote
breast cancer metastasis such as the NF-xB
signaling pathway to inhibit breast cancer
cells proliferation and metastasis, and may
be able to downregulate EMT. This study
aims to determine the anticancer effect of
pinostrobin on breast cancer cell lines
through NF-kB pathways and also the
effect on epithelial-mesenchymal trans-

ition.

Materials and Methods

Cell culture

Human breast cancer cells, MCF-7
cells and MDA-MB-231 cells, were
purchased from ATCC. Cells were grown
in Dulbecco’s Modified Eagle Medium
(DMEM) supplemented with 10% fetal
bovine serum, 1% penicillin and strepto-
mycin obtained from Gibco. Cultures were
incubated at 37°c with 5% CO..

MTT assay

The effect of pinostrobin on cell
viability of MCF-7 and MDA-MB-231 cell
lines were evaluated by 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyl tetrazo-

lium bromide (MTT) reduction assay.

N c“!'}3 %0

MCEF-7 and MDA-MB-231 cell lines were
seeded at 7 x 10° cells/well in a 96-well

plate and incubated at 37°c in humidified

atmosphere of 5% CO2 for 24 h. The assay
was performed for 24, 48, and 72 h with
various concentrations of pinostrobin (at
concentration of 6.25, 12.5, 25, 50, 100 uM
for the first condition, and 250, 500, 750,
1000 pM for subsequent studies) and
andrographolide at 30 uM as a positive
control. After treatment, MTT stock
solution (5 mg/mL) was added to the cells
in each well and incubated for the next 3 h

in the dark at 37°c in humidified atmosphere

of 5% COz. Then, the medium was removed
and 50 pL/well DMSO was added to the
cells to solubilize the formazan crystals.
The absorbance was observed at 562 nm

using microplate reader.

Wound healing assay

The wound healing assay was used
to determine the migration ability of the
cells. When the cell density reached 90%,
both  MCF-7 and MDA-MB-231 were
seeded at 7x10° cells/well in a 6-well plate
and incubate for 24 h. Cells were treated
with pinostrobin at concentrations 10, 20,
50 uM and andrographolide 20 uM, then
scratched using pipette tip and the grown in
a culture medium with 1% FBS for 24 h.
Cell migration was monitored and captured
using microscopy. The percentage of the
recovered area will be measured using

ImageJ software.
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Quantitative Real-time PCR

To detect the level of mMRNA
expression, (RT-PCR was performed.
MCF-7 and MDA-MB-231 cells were
plated in 6-well plates in DMEM. Total
RNA was extracted from cell line by
TRIzol® Reagent (Invitrogen, USA)
following the manufacturer’s protocol. The
genes including; NF-xB, E-cadherin
(CDH1), and N-cadherin (CDH2) were
detected by using the miScript SYBR®
Green PCR Kit (Qiagen).

NCl13 o1

Statistical Analysis

Each assay was performed in
triplicate and independently repeated at
least three times with a standard error of
mean (xSEM). Statistical analyses were
performed using GraphPad Prism 9.0.0
software (GraphPad, Software Inc., La
Jolla, CA, USA). The p-value < 0.05 were
considered statistically significant.

Table 1. Selected Primers for quantitative RT-PCR

Gene

Primer sequences (5°-3)

RELA Forward primer: CTT CCA AGA AGA GCAGCG TG

(NF-xB subunit p65)

Reverse primer: ATG AGA AAG GAC AGG CGG CA

CDH1 Forward primer: CAG GCT CAA GCT ATCCTT GC

(E-cadherin)

Reverse primer: AGT CAT GCG TAG TGG TGC AT

CDH2 Forward primer: GGT GGA GGA GAA GAA GAC CAG

(N-cadherin)

Reverse primer: GGC ATC AGG CTC CAC AGT

GAPDH

Forward primer: GAC AGT CAG CCGCATCTTCT

Reverse primer: ACC AAATCC GTT GAC TCC GA

Results
Effect of pinostrobin on breast cancer
cell lines

The cell viability of MCF-7 and
MDA-MB-231 breast cancer cell lines were
determined by MTT assay. The results were
shown in Figure 1. Pinostrobin had no
effect on cell viability of both cell lines at
the low concentrations (6.25, 12.5, 25, 50,
100 pM) over 24, 48, and 72h post
treatment (Figure 1A-1F). At higher

concentrations (250, 500, 750, 1000 pM),
pinostrobin showed a trend to decrease the
cell viability and showed significant results
to inhibit the cell viability at concentration
1000 uM of both cell lines at 24 and 72h
(Figure 2A, 2C, 2D, 2F), but not significant
at 48h. On the other hand, andrographolide
was used as a positive control showed
significantly results to inhibit both MCF-7
and MDA-MB-231 at all-time range
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(Figure 2A-2F). These results showed that
the effect of pinostrobin is dose-dependent

manner.

Effect of pinostrobin on migration activity

The effect of pinostrobin on
aggressive features such as migration was
analyzed by wound healing assay. The
wound was created in both cells followed
by treating with pinostrobin at 10, 20, 50
UM, and andrographolide at 20 uM for 24h.
Since the concentration of pinostrobin
using in this experiment was reduced, the
concentration of andrographolide that use
for this process was also decreased. The

images show that cell migration in MCF-7

92

cells treated with pinostrobin (Figure 3A)
was slower than in MDA-MB-231 cells
(Figure 3C). The percentage of wound
closure over time is shown in Figure 3B
(MCF-7), 3D (MDA-MB-231). At 24h, the
control of MCF-7 cells covered about 18%
of wound area while 50 UM pinostrobin
treatment only covered 8%. For MDA-MB-
231, the control covered about 41% wound
closure while 50 UM pinostrobin treatment
only covered 29%, which is less than
treated andrographolide as positive control
covered 34%. The results showing that
pinostrobin treatment significantly delayed

the migration of breast cancer cell lines.
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Figure 1. The effect of pinostobin on cell viability of MCF-7 and MDA-MB-231 cell lines at various
concentrations (6.25-100 uM) at 24, 48, and 72h post treatment. Cell viability was assessed by MTT

assay. There were no statistically significant differences between control and treatments of

pinostrobin for all cell lines. Data are means

(*p < 0.05).
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SEM compared to the DMSO control (n=3)
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Figure 2. The effect of pinostobin on cell viability of MCF-7 and MDA-MB-231 cell lines at various
concentraions (250-1,000 uM) at 24, 48, and 72h post treatment. Cell viability was assessed by MTT

assay. At 1000 uM of pinostrobin, the viability of both cell lines was statistically significant reduced

compared to DMSO control. Data are means

(*p < 0.05).

The expression of MRNA involving in NF-
xB pathway and EMT markers

Activation of NF-kB is one of the
key factors in promoting EMT process,
regulation of the gene that involved in the
transition was analyzed in the presence and
absence of pinostrobin 250 pM. RT-PCR
results of genes RELA (NF-xB), CDH1 (E-
cadherin), and CDH2 (N-cadherin) were
shown in Figure 4. The NF-«kB was
downregulated in MCF-7 treated with

+

SEM compared to the DMSO control (n=3)

pinostrobin while upregulated in MDA-
MB-231 treated cells (Figure 4A, 4B). For
E-cadherin, the expression was down-
regulated in MCF-7 treated cells (figure
4C), and no significant change in MDA-
MB-231 with small trend of increasing
expression (Figure 4D). Interestingly, the
expression of N-cadherin, which represents
mesenchymal marker, was downregulated
in both MCF-7 and MDA-MB-231 treated

cells.
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Figure 3. The inhibitory effect of pinostrobin on migration of MCF-7(A, B) and MDA-MB-231 (C, D)
cell lines at various concentrations (10, 20, 50 uM) for 24h. Pinostrobin produced the inhibitory effect
on cell migration of both cell lines at 50 UM after 24h. The percentage of recovered area was quantified

using ImageJ, (*p < 0.05).
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Figure 4. The effect of pinostrobin (250 uM) on the gene expression of NF-kB, E-cadherin, and N-
cadheirn in MCF-7 and MDA-MB-231 cell lines compared to andrographolide. Pinostrobin and
andrographolide downregulated expression of NF-kB in MCF-7 (A) but upregulated in MDA-MB-231
(B). Pinostrobin and andrographolide decreased the expression of E-cadherin in MCF-7 (C), but show
no statistically significant differences in MDA-MB-231 (D). Pinostrobin downregulated N-cadherin in
both MCF-7 (E) and MDA-MB-231 (F). The relative mMRNA expression was quantified and normalized
with GAPDH. Data are means + SEM compared to the control (untreatment) (n=3) (*p < 0.05). ns; not

significant.
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Discussion

The epithelial-mesenchymal transi-
tion is one of the important factors that
promoting migration and metastasis in
breast cancer®, targeting this process may
be potential to suppress the migration
activity in breast cancer especially in the
triple-negative type. Nowadays, many
natural products from the traditional plants
became more popular as treatment of
cancer among patients due to its cheaper
price and less side effects compared to the
medication that prescribed from the
hospital. Boesenbergia rotunda (L.) Mansf.
(fingerroot) is one of the plants that gain
more attention. It provides several bioactive
compounds such as pinostrobin. According
to a few studies, pinostrobin can induce
apoptosis, promote cell cycle arrest, inhibit
the cancer cells proliferation, invasion, and
migration including in breast cancer &
However, the mechanism underlying the
anti-cancer effect of pinostrobin on breast
cancer is still unclear and more evidence is
needed. This study interesting in observing
the effect of pinostrobin on the cell
viability, migration activity and EMT
process to see the possible mechanism of
pinostrobin on breast cancer cell lines.

This study demonstrated that
pinostrobin had anticancer effect on both
MCF-7 and MDA-MB-231 cells by
suppressing cell viability in concentration-
dependent. At low concentrations of

pinostrobin did not show any significant
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result on the cell viability of both cell lines
similarly to the previous study®. At higher
concentration, especially at 1000 pM,
pinostrobin decreased the cell viability of
both cell lines at 24 and 72h. One of the
previous studies was performed by using
high dose of pinostrobin from 100-1500
MM on T47D cell line, which represents
luminal type A subtype of breast cancer,
they found that using of pinostrobin may
require high concentration to had effect on
cell viability of breast cancer!!. In addition,
this study used andrographolide as a
positive control as it has an effective effect
on breast cancer cell lines including inhibits
the cell viability, decreases cell migration,
and  suppresses nuclear  factor-«xB-
dependent matrix  metalloproteinase-9
expressiont?!3, For the migration activity,
after 24h the wound recovery of MCF-7
showed less healing activity compared to
MDA-MB-231. The healing or covering of
the wound indicates the migration of the
cells. MCF-7 cell line represents ER-
positive breast cancer which is less
aggressive type, showed less healing
activity than the MDA-MB-231 cell line
which represents the aggressive type of
breast cancer that has the higher migration
capacities. Pinostrobin can delay the
migration ability of both cell lines at low
concentrations. The effect of pinostrobin on
migration activity may associate with the
integrin proteins that regulate the cell

adherence and signaling that mediate cell
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migration!*. Moreover, we also provided
the evidence of the gene expression after
treated with pinostrobin such as NF-«B, E-
cadherin, and N-cadherin. Pinostrobin can
suppress NF-«kB expression only in MCF-7
cell line, and seem to upregulate in MDA-
MB-231 cell line. For E-cadherin, which is
epithelial marker, pinostrobin decreased the
expression in MCF-7 but tended to increase
the expression in MDA-MB-231. In
contrast, the expression of N-cadherin,
which is mesenchymal marker, was
downregulate in both cell lines. EMT
process can be triggered by NF-xB and
other pathways. Once the pathway is
activated, it can promote the migration
capacity and result in downregulate E-
cadherin while upregulate N-cadherin'®. To
reverse EMT process, the treatment may
have to be able to reverse these two
proteins. According to our results,
pinostrobin has a slight tendency to raise E-
cadherin in MDA-MB-231 cell line but not
in the MCF-7 cell line, while it can reduce
N-cadherin expression in both cell lines.
Thus, these results suggested that
pinostrobin may be able to inhibit the
migration activity of breast cancer by

reverse the EMT involving proteins.

Conclusion

In summary, this present study
revealed the possibility of pinostrobin
exerts anticancer effects on breast cancer

cell viability in a concentration-dependent
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manner and also suppresses the migration
ability via suppressing EMT representing

markers.

Conflict of interest
The authors declare no conflict of

interest.

Acknowledgements

This research project is supported
by grant from the Central Instrument
Facility (CIF), Faculty of Science, Mahidol
University for the use of research

instruments and facilities.

References

1. Smolarz B, Nowak AZ, Romanowicz H. Breast
cancer-epidemiology, classification, pathogene-
sis and treatment (Review of Literature).
Cancers (Basel). 2022; 14(10): 2569.

2. Dongre A, Weinberg RA. New insights into the
mechanisms of epithelial-mesenchymal transi-
tion and implications for cancer. Nat Rev Mol
Cell Biol. 2019; 20(2): 69-84.

3. Ribatti D, Tamma R, Annese T. Epithelial-
Mesenchymal Transition in Cancer: A Historical
Overview. Transl Oncol. 2020; 13(6): 100773.

4. Wang Y, Zhou BP. Epithelial-mesenchymal
transition in breast cancer progression and
metastasis. Chin J Cancer. 2011; 30(9): 603-11.

5. Nurrachma M, Fadliyah H, Meiyanto E.
Fingerroot (Boesenbergia pandurata): A Prosp-
ective Anticancer Therapy. Indones J Cancer
Chemoprevention. 2018; 9: 102.

6. Isa NM, Abdelwahab SI, Mohan S, et al. In vitro
anti-inflammatory, cytotoxic and antioxidant
activities of boesenbergin A, a chalcone isolated
from Boesenbergia rotunda (L.) (fingerroot).
Braz J Med Biol Res. 2012; 45(6): 524-30.

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)



7. Charoensin S, Punvittayagul C, Pompimon W, et

al. Toxicological and clastogenic evaluation of
pinocembrin and pinostrobin isolated from
Boesenbergia pandurata in Wistar rats. Thai J
Toxicol. 2010; 25: 29-40.

. Jaudan A, Sharma S, Malek SNA, et al.
Induction of apoptosis by pinostrobin in human
cervical cancer cells: Possible mechanism of
action. PLoS One. 2018; 13(2): e0191523.

. Jones AA, Gehler S. Acacetin and Pinostrobin
Inhibit Epithelial Cell
Adhesion and Focal Adhesion Formation to

Malignant Breast

Attenuate Cell Migration. Integr Cancer Ther.
2020; 19: 1534735420918945.

10. Athapaththu A, Lee KT, Kavinda MHD, et al.

Pinostrobin  ameliorates  lipopolysaccharide
(LPS)-induced inflammation and endotoxemia
by inhibiting LPS binding to the TLR4/MD2
complex. Biomed Pharmacother. 2022; 156:

113874.

11. Widiandani T, Tandian T, Zufar B, et al. In vitro

study of pinostrobin propionate and pinostrobin

butyrate: Cytotoxic activity against breast cancer

12.

13.

14.

15.

98

cell T47D and its selectivity index. J Public
Health Afr.2023; 14(Suppl 1): 2516.

Zhai Z, Qu X, Li H, et al. Inhibition of MDA-
MB-231 breast cancer cell migration and
invasion activity by andrographolide via
suppression of nuclear factor-kB-dependent
matrix metalloproteinase-9 expression. Mol Med
Rep. 2015; 11(2): 1139-45.

Tohkayomatee R, Reabroi S, Tungmunnithum
D, et al. Andrographolide exhibits anticancer
activity against breast cancer cells (MCF-7 and
MDA-MB-231 cells) throughs suppressing cell
proliferation and inducing cell apoptosis via
ER-a  receptor and
PI3K/AKT/mTOR signaling. Molecules. 2022;
27(11): 3544.

Huttenlocher A, Horwitz AR. Integrins in cell

inactivation of

migration. Cold Spring Harb Perspect Biol.
2011; 3(9): a005074.

Gunasinghe NP, Wells A, Thompson EW, et al.
Mesenchymal-epithelial transition (MET) as a
mechanism for metastatic colonisation in breast
cancer. Cancer Metastasis Rev. 2012; 31(3-4):
469-78.

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)



NC“!;.? 99

a a d Y] [V
ﬂ1§ﬂ§$!ﬂuﬂ‘mf’1‘1ﬂ1fliﬂ‘ﬂu1ﬂ1‘i Lmzmm!ﬂuwyﬁmmaa HepG2 ﬂ]ﬂﬂﬁ]ﬁﬁﬂﬂ‘ﬁ]ﬂi\ﬂﬁu

(Samia ricini)

=) 1 Y a v ~ d2 = v d2 a < an 2
w3 nsougl @I gnBdAuad’ wagd quilszeansning’ ez idnBecuga
Y IR:Y A Y Y 4'2,*
FIANYT INOIUOY YHWIIU UAFY
'wangasInemaasuitunaaiyIneuas Invuimsivesmsiaeane do1iuTasuinis

UMINEIAENNAR MA1e1 3 IAUATITN 73170

Faou IasuIns vINedeNtiaa fA1a1e Janiauasilgy 73170

uUNfage
o o aAa I = Y Ay ¥ &
asananng vy a3Fu) WuTilsaudeunani lauinnnszuiumsaonnia vy Fuaas
wa 1 [ ] dy [ Y a va 9 4 a Y v
Auantian1 q aeae 11Ul dnenmdiveyyadass auauiad ueu lal s IsGua duied
Y ] o o 0 I U
sani1laToan uazduuzse mdidnenmgalumsihnlfiduaivdszneulugaaivnisy

] o v Yo o w 4 o " Yo
l,ﬂ%‘f]\‘la'lfﬂ\‘l‘%\iulﬂi'U'E']‘IZQilul'l@%1ﬂﬁ'TL!ﬂﬁWuﬂil\lgﬂ‘iﬂJﬂ'l‘i’EﬂWﬁ'ua$Eﬂ Lﬁfl\i%1ﬂﬂ\iulil]lﬂiﬂﬂ1§@1§ﬂuﬂ@

[ a F) a

g ¥ 9Yq ¥ | a
i]'lﬂ'ﬁ'luﬂ\‘ﬂuﬂﬂ‘lgﬂiiuﬂ'li’E]Ti’i'lilm%El'lslﬁclf]ﬂﬂu')@ﬂﬂﬂﬂ'lﬁ'li ﬂlﬂyﬁl%ﬁiﬂ%u?ﬂWingﬂ'li‘]JiZlJJu

Q

9 Y
o v 1 o o o

@ = I a 1 Jo a AR Ao s A =
ﬂ’)ﬂJ‘ﬂﬁﬂﬂﬂfJIﬂEJfﬂiﬁﬂ‘H']ﬂ’NiJL‘iJL!WHﬁ@LGD'ﬁﬁfN%Wﬂﬂ’E)Q PNUUITUIVYUINY ﬁQﬂﬁ%ﬁﬁﬂLWﬂﬁﬂHTWﬁ
[ 9 %’ [ dd' 9 A o v dy a aa 1 9 ]
ﬁ"lﬁﬁﬂﬂﬂ?‘c’J’LHﬂ'lﬂﬁQqﬁwﬂiﬂ1uﬂmﬁuﬂﬂﬂﬁﬁﬂqﬂu USuanssyu f;lil!ﬂ']“l/l%‘]jﬂ%uWﬂWi hl@!,!ﬂ

J = a = I a 1 4 =< 1 [
o9nlsznaumanl ﬂﬁﬂflgllju AN uNyaan HepGZ WNONITANHULTAIINTITANAN

IS a

@ A A J v A a A a ~ 2 [
i\'iul?iiJ’f)i ll’fNﬂ‘]Ji%ﬂ@UﬁﬁﬂﬂﬂIﬂi@]uﬂNﬂiﬂ@% I'L! 18 ¥UA Tﬂmnww DT U UDNIINUFITANATI

] I a 1 J { @ a aa [ 1
Tnulutianuiuiuaeiwad HepG2 Aanududugega 2500 luTasniu/iiaaans uag lidinase

A P = AXqg v o o P !
NITLNUITUIULEAQUDN HepH2 ﬂ?ﬁﬁﬂ'hnu‘])'clﬁlﬁu’ﬂﬁTiﬁﬂﬂﬁ]Tﬂi\i]’lﬁN@ﬁJﬂmﬂT%NTﬂWHTﬂ”lﬁl,mg

q

Y
= 1

[} I a 1 J v & o 9 | [ a 9 Aa v 9 Y a
Tiuaasnnuidluibaeraady gee19th il ldiludagave s la aidtelionssiensequliinams
4 ) v 2 o ' a
Tdlse Temigeganinveadelugacmnssundaiudmdwazdane i lgzUunuasugnodinm

RSN UABUIAZIAT DAY (BCGs model)

o o ) o an ' I a 1 7 7
A1a ﬂlu: ﬁ']ﬁ?l'ﬂﬂiﬂﬂiﬂllﬁll Ul‘l’iiJf)i ﬂmﬂ'm1\ﬂﬂ‘]5u1ﬂ'l§ mmgﬂuwmamaa 5aa HepG2

* Yo

k4 a

ASuURATeULNAINN

FUNTIYU 1YATY

MUENEINGINN0 1T A011U TAFUIMS WHIINGIREUAAD 0. WNFUUMAEIY 4 A.A1A101 D.WNTUUNA
@ 4 1

v.unstgy 73170 Uszina'lne TnsAwn +6602-8002380 Ao 119

GITTEE chaniphun.but@mahidol.ac.th

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)



The Evaluation of Silk Cocoon Extracted Powder from Samia ricini on
Nutritive Values and Cytotoxicity in HepG2 Cells

Mayuree Krobroop! Uthaiwan Suttisansanee? Monruedee Sukprasansap?
Piya Temviriyanukul?> Chawanphat Muangnoi? Chaniphun Butryee**

'Master of Science Program in Toxicology and Nutrition for Food Safety, Institute of Nutrition, Mahidol
University, Salaya, Nakhon Pathom 73170, Thailand
2Institute of Nutrition, Mahidol University, Salaya, Nakhon Pathom 73170, Thailand

Abstract

Silk cocoon extract (sericin) is a globular protein that obtains from degumming process
of silk cocoon. It shows various biological activities including antioxidant, anti-tyrosinase,
anti-ultraviolet, and anti-cancer. This extract has a high potential to use as a cosmetic ingredient
approved by Thai FDA. Since it has not approved to be a food ingredient, the data of nutritive
values and its safety evaluation by cytotoxicity of the aqueous extract in Samia ricini (eri silk)
cocoon is limited. Therefore, this research aimed to investigate the aqueous extract powder
from eri silk cocoon for the sericin content and its following properties: nutritive values
including amino acid, and its cytotoxicity evaluated by HepG2 cell line. We found that the eri
silk cocoon extract presented sericin protein as a major nutrient which composed of 18 amino
acids mainly of serine. Moreover, this extract showed no toxic effects at the highest
concentration of 2500 pg/ml and also did not affect cell proliferation to HepG2 cells. These
findings indicate that the eri silk cocoon extract is rich in nutritive values and non-cytotoxicity
for liver cells that may use as a food ingredient. This might support the utilisation of waste
products in tapioca flour and textile industries that leads to the sustainable Bio-Circular-Green
Economy (BCGs model).
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Introduction

Silk cocoon consists of 2 major
proteins, the soluble protein or sericin and
insoluble protein or fibroin' (Figure 1).
Sericin is a globular protein that obtain
from degumming process of silk cocoon
composed of 18 type-amino acids which
made up of polar amino acids for 78%
(mainly serine and aspartic acid) and 22%
of nonpolar amino acids?®. Its molecular
weight is ranging from 10-400 kDa® ’. The
silk cocoon extract (sericin) was obtained
from various method providing the
difference amino acid profile and biological
activities.

Several studies showed that sericin
in silk cocoons has multiple biological
activities for example, the water boiling
extraction sericin showed less toxic to
fibroblast cell and activated collagen
production in skin tissue’, play the role of

anti-wrinkle and anti-aging® °, stimulate
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cell proliferation in serum free cultures
dishes® 1. It also shows antioxidant which
reduce oxidative stress and risk of NCDs?
11 12anti-tyrosinase®®, anti-ultraviolet* anti-
cancer®, reduced serum lipid content and
improved the glucose tolerance in rat fed
with high-fat diet'® 7. It had the protective
effect on alcohol induced liver injury in
mice'®. Due to these properties, it has high
potential to be a food ingredient.

The north and the north-eastern of
Thailand are mainly cultivate the eri silk.
Eri silk (Samia ricini) or Cassava silk is the
wild silk that were fed by cassava leaves
which is the biowaste of tapioca flour
industry. Cassava leaves, Eri silk and their
sericin lead to the sustainable economic
model,  Bio-Circular-Green  Economy
(BCGs model). The wide spectrum of
sericin function make it becomes the high
potential ingredient in various industry

including food and biomedical.

Silk cocoons

sericin
//

Protein components of silk

Figure 1. The structural components of silk (Sobajo et al., 2008) *

The previous study showed the silk
cocoon extract has an antioxidant activity
and low cytotoxicity which high potential

to use as a cosmetic ingredient that

approved by Thai FDA. However, the data
of nutritive values to increase the value of
food ingredient and cytotoxicity of the

water extract in Eri silk (Samia ricini)
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cocoon is limited since it has not approved
to be a food ingredient in Thailand.

Based on above information, it is
possible that the water extract of eri silk
cocoon extract may have a beneficial effect
to health for dietary supplement in term of
nutrition function with low cytotoxicity.
Therefore, this study aims to investigate the
sericin content, nutritive value, and
cytotoxicity of the aqueous extract powder

from eri silk cocoon.

Materials and Methods
Chemicals and test samples

The aqueous extract of Eri silk
(Samia ricini) cocoon powder was obtained
from Kokoonic Company Limited. The
BCA protein assay kit was purchased from
Themo Scientific (Waltham, MA, USA).
Dulbecco’s Modified Eagle Medium
(DMEM) and 0.4%Trypan blue solution
were purchased from Gibco (Grand Island,
USA). The 3-[4,5-dimethyltiazol-2-yl]-2,5-
diphenyl-tetrazolium  bromide (MTT),
dimethyl sulfoxide (DMSO) and other
chemicals were purchased from Sigma-
Aldrich (St. Louis, MO, USA).

Characteristics and their nutritive values

1) Sericin contents and molecular

distribution

The sericin protein content was
performed by using BCA protein assay kit

based on standard protocol*® with some
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modification. Briefly, the 2 pl sample
solution was mixed with 100 ul-BCA
reagents then incubated at 37°C for 30
minutes. The absorbance was determined at
562 nm using microplate reader (Epoch,
BioTek Instruments, Inc, USA) and bovine
serum albumin was used as a standard
protein.

The molecular weight distribution
of sericin was carried out using
polyacrylamide gel electrophoresis (SDS-
PAGE) in 10% resolving gel follows
modifying Kumar et al®. Coomassie blue
staining polypeptide bands was detected by
gel documentation system (ChemiDoc
Imaging Systems, Bio-Rad Laboratories,
Inc., USA). BenchMark™ protein ladder
was used as molecular weight marker
standard.

2) Chemical compositions

The proximate analysis was
performed by the Institute of Nutrition,
Mahidol University. The analysis testing
based on AOAC official method including
the moisture (AOAC 2019, 931.04), protein
content (AOAC 2019, 991.20), total fat
(AOAC 2019, 992.06, ash (AOAC 2019,
930.30).
determined by calculation. The quality of

Carbohydrate  content  was

analysis was controlled and conformed to
ISO 17025 standard.

3) Amino acid profile

The amino acid analysis was

performed by Bereau Veritas AQ Lab
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(Thailand) Limited based on ISO
13903:2005 method. The analysis testing
was controlled the quality that conformed
to 1ISO 17025 standard.

Safety Evaluation
1) Microbial contamination

The microbial contamination was
determined by Bereau Veritas AQ Lab
(Thailand) Limited based on FDA BAM
official method and quality controlled with
ISO 17025 standard. The lists of microbial
conformed to the notification of Ministry of
Public Health (Thailand) No. 293,309,405
and 411 as supplements.

2) Heavy metals contamination

The heavy metals contamination
was determined by Bereau Veritas AQ Lab
(Thailand) Limited based on AOAC (2019)
2015.01 official method and quality
controlled with ISO 17025 standard. The
lists of heavy metals conformed to the
notification of Ministry of Public Health
(Thailand) No. 414.

3) Cytotoxicity study

3.1 Cell culture

The human hepatoma cell line
(HepG2) was obtained from the American
Type  Culture  Collection (ATCC,
Rockville, MD, USA) and cell culture was
performed and slightly modified from
Muangnoi et al’’. Briefly, the cells were

cultured in Dulbecco's modified Eagle’s
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medium (DMEM) supplemented with 10%
fetal bovine serum (FBS) and 1%
penicillin-streptomycin then incubated at
37 °C with 5% CO2 for 24 h. Cells were
trypsinized  and
Dickinson, USA) at 1,000 rpm for 5 min.

The supernatant was discarded and

centrifuge  (Becton

resuspended cell pellet with culture
medium. The cells were seeded into 48-well
plates at a density of 150,000 cells/well for
24 h at 37 °C with 5% CO2. Next, cells were
treated with silk cocoon extract at various
concentrations (125, 250, 500, 1000, 2000
and 2500 pg/ml) for different time points
(24, 48, and 72 h). The culture medium
without the extract was used as a cell
control group and the 0.5% DMSO in
serum free medium used as a vehicle
control group. Then, cell viability was
investigated by MTT and Trypan blue
assays.

3.2 The 3-(-4,5-dimethylthiazol-2-
yD)-2, 5 diphenyltetrazolium bromide
tetrazolium (MTT) assay

The MTT assay was slightly
adapted from Koraneeyakijkulchai, 1., et
al??. After incubation for 24, 48, or 72 h,
each well was removed medium, rinsed
with 1X phosphate Buffered Saline (PBS),
and added 5 mg/ml MTT reagent 200 pl
then incubated for 4 h at 37 °C. After that,
the MTT reagent was removed and DMSO
was added (200 pl) to each well. The
absorbance of each well was measured at

540 nm using microplate reader (Epoch,
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BioTek Instruments, Inc, USA). The
percentage of viable cells was calculated
from the formula as follows: %Cell
viability = (absorbance of treatment)/
(absorbance of control) x100

3.3 Trypan blue excluding assay

Trypan blue assay is one of dye
exclusion method for detecting the cell
viability and cell death. This method was
determined according to the guidelines for
cell viability assays?® First, HepG2 cells
were detached by trypsin then the mixture
were transferred into a 1.5-ml microtube
and centrifuged (WideSpin® model CF-10,
DAIHAN Scientific Co.,LTD, Korea) at
1,000 rpm for 5 min. The supernatant was
discarded and gently resuspended with
125ul- 1X PBS. Then, the 125 pl of 0.4%
trypan blue stain added and mixed well.
The mixture was placed at room
temperature for 3 min. After that, it was
dropped (10 ul) onto a hemocytometer for
observing and counting the viable cell
(unstained cells) and non-viable cell
(stained cells) under a light microscope
(The EVOS XL Core Imaging, Themo-
scientific, Massachusetts, USA). The
percentage of cell viability was calculated
using the following equation: %Cell
viability = (Number of Viable cells)/(Total

number of cells) x100

NC“!;3 104

Statistical analysis

Experiments were performed in
triplicates. All data are expressed as mean +
standard deviation (SD). The percentage of
viability was carried out by analysis of
variance (ANOVA) followed by Scheffe
post hoc test. A p-value < 0.05 was
considered statistically significant using
SPSS software version 18.

Results
Characteristic and nutritive values

1) Sericin content and molecular

distribution

The sericin protein content was
present in crude silk cocoon aqueous
extract at 136+13.62 mg/ml and had
molecular weight ranging from15 to 250

kDa as shown in Figure 2.

2) Chemical composition

The nutritive values of silk cocoon
extract powder were shown in Figure 3. The
major components were ash (46.41%),
protein (40.62%) and total carbohydrate
(8.17%), respectively.

3) Amino acid profiles

The results of amino acid profile
were shown in Table 1. Serine is the major
amino acid in silk cocoon extract powder
that found in 23.41% and followed by
glutamic acid (17.23%) and aspartic acid
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(12.49%) while tyrosine and taurine were
below the limit of quantification (LOQ);
<0.11 ¢/100g and <0.09 g/100g,

respectively.

Safety Evaluation
1) Microbial contamination

The results of microbial contami-
nation showed that the microbiological
quality of silk cocoon extract conformed to
the notification of the Ministry of Public
Health (Thailand) No. 293,309,405 and 411

as was shown in Table 2. According to the
result, the silk cocoon extract powder had
the potential to be the food ingredient.

2) Heavy metals contamination

The results of heavy metals
contamination showed that the quality of
silk cocoon extract conformed to the
notification of the Ministry of Public Health
(Thailand) No. 414 as shown in Table 3.
and had the potential to use as the food
ingredient.

Sericin

RPR——

Marker

250kDa E

150 kDa

100 kDa

75 kDa

50 kDa

37 kDa

Figure 2. The molecular weight distribution of eri silk cocoon extract
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Moisture, 4.58%

Ash, 46.41%

Total carbohydrate,
8.17%

Protein, 40.62%

Total fat, 0.22%

Figure 3. The chemical composition of eri silk cocoon extract

3) Effect of silk cocoon extract on

cytotoxicity in HepG2 cells
3.1 MTT assay

To investigate whether the silk
cocoon extract in different concentrations at
various time points. The result showed non-
cytotoxic or cytotoxic to our cell model.
The effect of silk cocoon extract on cell
viability in human hepatocellular HepG2
cells using the MTT assay and the results
were expressed as the percentage of cell
viability, as shown in Figure 4. After 24 h
treatment, the percentage of cell viability of
HepG2 at silk cocoon extract concentration
125, 250, 500, 1000, 2000, and 2500 pg/ml
were 98.73%+4.68, 97.97%+5.14, 96.46%
+3.44, 101.08%+3.94, 97.38%+6.07, and
95.80%=2.28, respectively. The percentage
cell viability of control cells was 100.00%.
These percentages of cell viability were
higher than 80%, indicating non-cytotoxic,

and was not significant differences

compared to the control group and the
vehicle control group (figure 4A).

Similarly, the percentage of HepG2
cell viability with various concentrations
(125, 250, 500, 1000, 2000, and 2500
pg/ml) of silk cocoon extract at 48 h
incubation were 99.42%6.55, 94.25%z
8.11, 95.15%+6.92, 95.28%+4.56, 94.21%
+4.58, 97.07%=4.54, respectively (Figure
4B). The percentage cell viability of control
cells was 100.00%. After 72 h of treated
extract, the 9% cell viabilities were
103.37%+2.79, 102.29%z+4.24, 100.63%
+5.98, 99.30%z+4.57, 96.26%+4.62, and
95.40%+3.71, respectively (Figure 4C).
The percentage cell viability of control cells
was 100.00%. The results suggest that
HepG2 cells were not cytotoxic, and there
were no significant differences compared to
the control cells and at various time
intervals and the vehicle control group
(Figure 4B, C).
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Table 2. The microbial contamination of eri silk cocoon extract

Microbial Result Limit Unit
Clostridium spp. Not Detected Not Detected /0.1g
Escherichia coli <3.0 <3.0 MPN/g
Salmonella spp. Not Detected Not Detected 1259
Staphylococcus aureus Not Detected Not Detected /0.1g

Table3. The heavy metals contamination of eri silk cocoon extract

Heavy Metals Result Limit Unit
Arsenic 0.06 <2 mg/kg
Cadmium Not Detected <0.3 ma/kg
Mercury Not Detected <0.5 mg/kg
Lead 0.038 <l mg/kg

Limit of Detection (LOD) = 0.002 mg/kg; Limit of Quantification (LOQ) = 0.005 mg/kg

3.2 Trypan blue excluding assay

The characteristic of viable cell and
non-viable cell were directly observed and
counted under the light microscope then
data were expressed as a percentage of cell
viability (Figure 5). After incubation for 24
h with various concentrations (125, 250,
500, 1000, 2000, and 2500 pg/ml) of silk
cocoon extract, HepG2 cell viabilities were
89.16%=4.11, 91.41%+3.51, 93.11%=3.79,
91.51%=4.26, 93.00%+2.69, 88.73%=4.53,
respectively. The percentage cell viability
of control cells was 88.81%=4.20.
However, our results showed that the
percent of cell viabilities of treatment
groups were not significant differences
from the control group and the vehicle

control group (figure 5A.).

For the two-variation times, 48 h-
treatment and 72 h-treatment showed the
similar trend of the percentage of cell
viability. At 48 h-treatment, the percentages
of cell viability with various concentrations
(125, 250, 500, 1000, 2000, and 2500
pug/ml) of silk cocoon extract were
94.04%=2.17, 93.54%+2.10, 93.98%=+2.44,
93.12%=1.95, 93.86%+3.04, 94.45%+2.18,
respectively and were not significant
differences compared to the cell control
(93.91%+3.64). Likewise, the percentages
of cell viability with various concentrations
(125, 250, 500, 1000, 2000, and 2500
pug/ml) of silk cocoon extract at 72 h
incubation were 92.07%+3.22,
93.77%=4.08, 92.92%+4.25, 92.83%+5.18,
92.79%+4.29, 92.57%+4.71, respectively

that were not significant differences
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compared to the cell control (94.92% (48h and 72h) as compared to the vehicle
+3.15). In addition, no significant changes control group (figure 5B, C).
were observed in the treatment groups
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Figure 4. The effect of eri silk cocoon extract on cell viability in HepG2 cell at 24h (A), 48h(B) and
72h(C) using MTT assay. Data are represented as mean + SD (n = 3). Different letters above the bars

indicate significant differences among treatment groups comparing with the control group with p <
0.05.

Discussion degradation of the silk cocoon extract in
. i . revious study” 1% 2%that their molecular
The sericin content in eri silk P y

. weight ranging from 10-250 kDa and
cocoon extract powder and its molecular

weight distribution agreed to the heat exhibited smear bands.
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The nutritive value analysis showed
that eri silk cocoon extract powder had the
ash (46.41%) and protein (40.62%) as
major nutrients. These findings were not
consistent with the previous research which
reported that the alkali silk cocoon extract
had protein ~76%2* and 91% protein were
found in the extract with high temperature
and high pressure* due to the heat could be
denatured the protein. For the ash content,
the study?* showed the ash content of tray-
died silk cocoon extract powder was high
which was closely to this research while the
process including the filtration provide less
ash content. Therefore, the raw material and
extraction method could be affected to the
chemical compositions.

The amino acids composition of silk
cocoon extract was reported that depending
on the extraction method. In the present
study, the silk cocoon was extracted by
boiling hot water and composed of 18
amino acids mainly 23.41% serine, 17.23%
glutamic acid and 12.49% aspartic acid. It
was consistent to the previous research® 2°
that using the same extraction method.
According to the amino acid profile, this
extract can provide the sweet-umami taste
that may due to high amounts of serine,
aspartic acid, glutamic acid, glycine, and
alanine.?

Beside the nutritive values, the
quality of eri silk cocoon extract was also
concerned. The Thai food and drug

administration regulated the quality of food

Jracls 0

and supplement by the Notification of
Ministry of Public Health (Thailand) No.
293,309,405,411 and 414 mainly microbial
and heavy metal contaminations. In current
study, the contaminants were investigated
by certified laboratory with 1SO17025 and
reliable. The results showed that the quality
of eri silk cocoon extract powder will be
qualified as an ingredient for food
supplements.

The cytotoxicity study of silk
cocoon extract or sericin showed non-
cytotoxic to fibroblast L929 cells’ and
MC3T3-E1 osteoblastic cells.2” Although,
Terada and colleagues reported that sericin
could accelerate the mammalian cell line
proliferation including human hepatoma
(HepG2) cell line in SF-O2 medium
without FBS but 0.3% sericin that represent
3000 pg/ml had no influence to HepG2
proliferation.?® This evidence consistent
with our results which showed that the eri
silk cocoon extract powder at the
concentration up to 2500 pg/ml had no
cytotoxicity to human liver cells. Moreover,
when observing the percentage of viable
cells by investigating two different
methods, the extract was non-cytotoxic and
did not promote the cell proliferation of this
human hepatoma cells. However, our data
were unrelated to Bakr et al.'s report.?
They found that the traditional extract
(NaHCO3) silk sericin inhibited HepG2
cell viability with 1C50 of 14.12 + 0.75
pug/ml. Additionally, the limitation of the
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crude extract of eri silk cocoon was low
solubility in our study; thus, the maximum
dose for testing cytotoxicity in the HepG2
cell model was 2500 pg/ml. The suitable

110

figured out for further study. Accordingly,

pharmacodynamic and pharmacokinetic

studies of eri silk cocoon extract will be

required to investigate in animal and human

condition to develop a more soluble studies.
purified extract of eri silk cocoon should be
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Figure 5. The effect of eri silk cocoon extract on viability and death in HepG2 cell at 24h(A), 48h(B)

and 72h(C) using trypan blue dye exclusion assay. Data are represented as mean = SD, n = 3. Different

letters above the error bars indicate significant differences among treatment groups comparing with the

control group with p < 0.05.
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Conclusion

The sericin content in the aqueous
extract powder of eri silk cocoon (Samia
ricini) was 136+13.62 mg/ml and their
molecular weight distributions range 15-
250 kDa. The extract comprises of 46.41%
ash, 40.62% protein and 8.17% total
carbohydrate whereas the serine, glutamic
acid and aspartic acid were the major amino
acids.  Additionally, there was no
cytotoxicity to HepG2 that may use as a
food ingredient.
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Abstract

Non-carbonated, water-based flavored beverages (NCB) have been classified in a sub-
group of non-alcoholic beverages (NAB). To satisfy the needs of consumers seeking both
health benefits and satisfying taste, the beverage industry has used intense sweeteners. The aim
of this study was to assess the risk of exposure to synthetic food colors (SFCs) through the
consumption of NCB containing artificial sweeteners among the population aged 19-39 years
old in Bangkok. The consumption data for this study were obtained from previous research.
The concentration data of all food colors were obtained from the maximum levels of food
coloring according to the Notification of the Ministry of Public Health No. 418 B.E. 2563. The
results were reported as mean and high-level (97.5" percentile) intake of per capita and eater
only scenarios. The hazard quotient (HQ) equation is employed to calculate risk by comparing
exposure with an acceptable daily intake (ADI). The results indicated that exposure to SFCs
from consuming NCB containing artificial sweeteners did not pose a health risk in any of the
exposure scenarios. However, in order to monitor the utilization of SFCs in the beverage
industry and ensure consumer health safety, the risk assessment principle must be applied as

part of a regular monitoring plan.

Keywords: Food colors, Non-carbonated water-based flavored beverages, Risk assessment, Artificial

sweeteners

“Corresponding author

Pharrunrat Tanaviyutpakdee

Food Toxicology Unit, Institute of Nutrition, Mahidol University, Salaya, Phutthamonthon, Nakhon
Pathom 73170

Email: pharrunrat.tan@mahidol.ac.th

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)



Introduction

Nowadays, the  consumption
behavior of the consumers has increased in
choosing of the healthy products, especially
the easy consumed item as beverages. Non-
carbonated water-based flavored beverages
(NCBs) were a sub-group of non-alcoholic
beverages (NAB). In order to cater to
consumers' desires for both health benefits
and satisfying flavors, the beverage
industry  has  incorporated  intense
sweeteners to reduce the need for added
sugars. These types of beverages are highly
popular across various age groups,
especially among young adults, who
consume them to fulfill their hydration,
refreshment, and enjoyment needs. These
posed challenges for the beverage industry
in the development of products that offer
novelty —and uniqueness*?.  Product
appearance is an important factor in gaining
consumer acceptance. In the production of
beverages as NCBs, the appearances of the
products are taken into account, then a
variety of food additives are added in to the
products, including food coloring. Food
colors are generally sourced from both
natural food colors (NFC) and synthetic
food colors (SFCs). SFCs are the most

commonly used food coloring due to their

greater stability compared to NFC.
Consequently, to ensure consumer health,
the principles of risk assessment have been
implemented in monitoring programs by
both international and national regulatory
authorities to prevent the impacts of the
substances on human health. However,
consumption data concerning SFCs
containing intense artificial sweeteners
within NCBs remains limited. There is
uncertainty regarding whether the prevalent
consumption of beverages with elevated
artificial sweetener levels leads to excessive
SFCs exposure. Thus, this present study
aims to examine exposure to SFCs resulting
from the consumption of NCBs containing
artificial sweeteners. The objective of this
study is to assess the risk of exposure to
SFCs through the consumption of NCBs
containing artificial sweeteners among the

Bangkok population aged 19-39 years.

Materials and Methods

The risk assessment principle was
applied in this study, comprising four steps:
1) hazard identification, 2) hazard
characterization, 3) exposure assessment,
and 4) risk characterization. The present
study focused on steps 1, 3, and 4. The
following provides a brief description:
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Table 1. The toxicity data of synthetic food colors

7,8,10-12
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Food colors INS No. Toxicity data References
The observations in human case reports,
0. tartrazine intolerance or hypersensitivity have
Na o"@ 0 Yo . .
NS ,@’SB et been published. Some studies have been
0 N INS 102 . 7,11
L reported adverse reactions after exposure to
Na*
only tartrazine or a mixture with other colors,
Tartrazine L .
such as urticaria and vasculitis.
A e It can cause allergic contact dermatitis after
R
r,ﬁq_ M. ,L.;_ r INS 110  application on the skin of the solution
[T ™ L) . 8,11
— 50,8 containing Sunset Yellow FCF.
Sunset yellow FCF
0 Azorubine (an ingredient of the color
=3 T R . . ..
i s /[ \|E brtiar mixtures) has significant effect on the activity
el S Vi Tl . .
Ld;l.‘ﬁ_/, M INS 122 and attention of children. However, these 11
»:'5.‘,;::_ results still have been debated. The ongoing
fa
Azorubine studies are needed.
So’ Mar Ponceau 4R has potential impact on children's
HO .
e, dor na behavior. However, the EFSA concluded that
INS 124  the reported were limited evidence. The 8,11
ongoing studies are needed.
SO53~ Na*
Ponceau 4R
Ni 0 Allura red AC has significant effect on the
= __éf-o
Hy activity and attention of children. However,
H4C:
: N 0 INS 129  these results still have been debated. The 7
A /s . .
HQ{QS;_S ongoing studies are needed.
e N
Allurared AC
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Table 1. The toxicity data of synthetic food colors”*!%12 (cont.)
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Food colors

INS No.

Toxicity data

References

INS 133

Brilliant blue FCF

‘0,5

INS 143

From case reports, the use of brilliant blue FCF
by enteral feeding solutions have been linked
to skin, urine, and serum coloring as well as
toxicity, with 12 fatalities reported.
Nevertheless, the Committee highlighted that
these case reports involve critically ill patients,
particularly ~ those with enhanced gut

permeability (e.g., sepsis patients).

At present, there are not available observation

data in humans.

10, 12

10

Fast green FCF

Hazard identification

In this step, the information related
to each type of food color was obtained
from literature reviews, including details
about their chemical and physical
properties, as well as toxicokinetic and
toxicodynamic data. Table 1 provides a
concise overview of the toxicity data for

each specific synthetic food color.

Hazard characterization

This step involves estimating the
safety value known as the acceptable daily
intake (ADI).
values, especially for food additives, are

Typically, these safety

determined by international organizations

such as the European Food Safety

Authority (EFSA) and the Joint FAO/WHO
Expert Committee on Food Additives
(JECFA). In this study, the ADI values for
all synthetic food colors are listed in Table
2. The ADI values for each specific
synthetic food color were then used in step
4 by comparing them with the estimated

exposure.

Exposure assessment

This step was performed to assess
the exposure to synthetic food colors—
namely, tartrazine, sunset yellow FCF,
azorubine, ponceau 4R, allura red AC,
brilliant blue FCF, and fast green FCF—
resulting from the consumption of NCBs
Three

essential data points were required: the

containing artificial sweeteners.
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quantity of consumption, the concentration
of synthetic food colors, and the average
body weight within the specified age group.
The consumption data for NCBs among
young adults aged 19-39 (a population of
459 individuals) were sourced from a 3-
year research project titled "The study on
the situation in using and exposure to
artificial sweetener in Thailand", which was
approved by MUSSIRB 2020/093(B1) and
has been renewed until April 13, 2022. The
previous research project was conducted
from 2020 to 2022. The types of food colors
were identified from the label on the

N C“!;.? 118

package of beverage products (275
products) collected from the retailer such as
7-Eleven, Tesco Lotus, Big C, Family mart,
Gourmet market, Top supermarket. The
concentration data for synthetic food colors
were derived from the maximum levels
permitted for use in foods and beverages, as
listed in Notification of the Ministry of
Public Health No. 418 B.E. 2563 (2020)°.
Table 3 presents the list of the maximum
levels (MLs) of synthetic food colors which
were used for calculating exposure in the

present study.

Table 2. The acceptable daily intake (ADI) of the food colors established by JECFA’-1

Food Additives INS Number  ADI (mg/kg bw/day) References

Food Color

Tartrazine INS 102 0-10 7
Sunset yellow FCF INS 110 0-4 8
Azorubine INS 122 0-4 9
Ponceau 4R INS 124 0-4 8
Allurared AC INS 129 0-7 7
Brilliant blue FCF INS 133 0-6 10
Fast green FCF INS 143 0-25 10

The approach employed to calculate
exposure in this study was a point or
deterministic estimation. Exposure to each
type of synthetic food color in young adults
aged 19-39 years was calculated by
multiplying the consumption amount by the

concentration of each synthetic food color
and then dividing by the average body
weight*. The calculation equation is
presented as equation 1. The exposure

calculation scenarios are as follows:
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JnacTis o

Exposure =

Y.(consumption amount (kg/day) X concentration of chemical (mg/kg)

Body weight (kg)

Equation 1: The formula for calculating exposure to synthetic food colors

Scenario 1; The mean consumption
per capita of beverages of total population
per the body weight of the consumers was
multiplied with the maximum level of each
type of synthetic food colors.

Scenario 2; The 97.5" percentile
consumption per capita per the body weight
of the consumers was multiplied with the
maximum level of each type of synthetic
food colors.

Scenario 3; The eater only mean
consumption data of beverages per the body
weight of the consumers was multiplied
with the maximum level of each type of
synthetic food colors.

Scenario 4; The 97.5" percentile
consumption of beverages of eater only per
the body weight of the consumers was
multiplied with the maximum level of each

type of synthetic food colors.

Table 3. Maximum use levels (MLs) permitted in NCBs *

Food Cat No. Food additives NS MLs Notes Year Adopted
Number  (mg/kg)

Food Color

14.1.4 Tartrazine INS 102 100 127 2559
14.1.4 Sunset Yellow FCF INS 110 100 127 2559
14.1.4 Azorubine INS 122 50 127 2559
14.1.4 Ponceau 4R INS 124 50 127 2559
14.1.4 Allura Red AC INS 129 300 127 2559
14.1.4 Brilliant Blue FCF INS 133 100 127 2559
14.1.4 Fast Green FCF INS 143 100 127 2559

Risk characterization follows: if the calculated result is equal to

) . or greater than 100%, there is a potential
Risk characterization was cal- g 0 P

) . risk of exposure to synthetic food colors.
culated using the hazard quotient, as shown P y

. . . . On the contrary, if the calculated result is
in equation 2. The resulting calculation was y

lower than 100%, it indicates that there is
presented as a percentage of the ADI. The W o, ttndi !

. . . no risk to concern.
interpretation of the calculated result is as
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HQ (%ADI) = (

Expo

ADI

sure
)xl{]O

Equation 2: The formula of hazard quotient (HQ)

Results and Discussions

Exposure assessment of synthetic food

colors

Mean and 97.5" percentile per

capita scenarios

Figure la-d show the per capita
mean and 97.5™ percentile exposure to
synthetic food colors from consumption of
non-carbonated = water-based  flavored
containing artificial sweeteners in young
adults aged 19-39 years. The highest
exposure of synthetic food colors was

found from consumption of tartrazine, with

0.0s5 .
mean per capita

0.04

g I
<003
=
P_I]
=
s 0.02 1
g
E

0.01

=
0.00
Tartrazine Sunset Azorubine
Yellow FCF

-0.01

-0.02

an exposure of 0.04 mg/kg bw/day (0.37%
of ADI) and 0.34 mg/kg bw/day (3.42% of
ADI) for mean and 97.5" percentile,
respectively. The second and third highest
exposure risks were associated with sunset
yellow FCF and azorubine. Regarding
sunset yellow FCF, the exposure risks were
0.02 mg/kg bw/day (0.56% of ADI) and
0.24 mg/kg bw/day (6.03% of ADI) for the
mean and 97.5" percentile, respectively. As
for exposure to azorubine, the risks were
0.01 mg/kg bw/day (0.13% of ADI) and
0.06 mg/kg bw/day (1.45% of ADI) for the

mean and 97.5" percentile, respectively.

Ponceu 4R Allwra Red Brillian Blue Fast Green

AC FCF FCF

Synthetic food colors

Figure l1a. The per capita exposure to synthetic food colors at average in the age group of 19-39 years
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Hazard Quotient (%0 ADI)

Tarirazine  Sunset Yellow Azorubine Poncen 4R Allura Red AC Brillian Blue  Fast Green
FCF FCF FCF

Synthetic food colors

Figure 1b. The percentage of ADI from per capita exposure to synthetic food colors at average in the
age group of 19-39 years

975 th percentile

0.33 I

Exposre (mg/kg b.w./day)
=
ol
L
—

-0.02  Tartrazine Sunset Azorubine Ponceu 4R AlluraRed Brillian Blue Fast Green
Yellow FCF AC FCF FCF

Synthetic food colors

Figure 1c. The per capita exposure to synthetic food colors at the 97.5" percentile in the age group of
19-39 years
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0.58
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Tarirazine  Sunset Yellow Azorubine

FCF
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Poncen 4R Allura Red AC Brillian Blue  Fast Green

FCF FCF

Synthetic food colors

Figure 1d. The percentage of ADI from per capita exposure to synthetic food colors at the 97.5"

percentile in the age group of 19-39 years.

Mean and 97.5" percentile eater only

scenarios

Table 4 shows the risk of exposure
to synthetic food colors of the high
consumers (eater only group) both in mean
and 97.5" percentile. The exposure to
tartrazine were 0.07 mg/kg bw/day (0.66%
of ADI) and 0.35 mg/kg bw/day (3.48% of
ADI) for the mean and 97.5" percentile,
respectively. The exposure to sunset yellow
FCF were 0.07 mg/kg bw/day (1.66% of
ADI) and 0.35 mg/kg bw/day (8.69% of
ADI), for the mean and 97.5" percentile,
respectively. The exposure to azorubine,
ponceau 4R, allura Red AC, brilliant Blue
FCF, and fast Green FCF did not pose any
risk in this age group.

The results indicate that the
exposure to all synthetic food colors was
well below the ADI established by JECFA.

The results obtained in this study were
similar to those the study of Tran et al.,
2020. The previous study estimated the
daily intake of food colors in non-alcoholic
beverages in the population groups of
adolescents 10-17 years and adults 18-64
years, indicating that tartrazine, sunset
yellow FCF, azorubine, and allura red AC
were the synthetic food colors found in non-
alcoholic beverages and exposure to each
food color was below the ADI®. The study
conducted in Thailand on school children in
Suratthani province estimated the risk of
exposure to food colors from food
consumption, considering both average and
high levels (97.5" percentile), through
probabilistic assessment. The results
indicated that there were no harmful effects
on school children due to the exposure, as it
remained below the ADI for each color®,
The study in the US revealed that US
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population had the highest exposure to
allura red AC, tartrazine, and sunset yellow
FCF in eater-only scenarios and also
concluded that fruit juice and soft drink
were the main contributors of exposure®.
On the other hand, Husain et al. (2006)

studied the dietary exposure to artificial

food colors from food categories include
drinks and juices of children in Kuwait.
They reported that nine permitted color
additives including tartrazine, sunset
yellow FCF, azorubine, and allura red AC,
exceeded ADIs, especially among young

children®*,

Table 4. The eater only mean and 97.5" percentile exposure to synthetic food colors of

Bangkok population from non-carbonated water-based flavored drinks

Exposure mean eater only

Exposure 97.5" percentile
eater only

Food additives Exposure

(mg/kg bw./day)

Exposure

%ADI %ADI

(mg/kg bw./day)

Tartrazine 0.07
Sunset Yellow FCF 0.07
Azorubine 0.00
Ponceau 4R 0.00
Allura Red AC 0.00
Brillian Blue FCF 0.00
Fast Green FCF 0.00

0.66 0.35 3.48
1.66 0.35 8.69
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

Conclusion

The exposure to synthetic food
colors resulting from the consumption of
popular beverages such as NCBs containing
artificial sweeteners is poorly documented.
Consequently, concerns have arisen
regarding the potential impact on human
health due to the consumption of these
beverages. This study employed a
screening approach to assess the risk of
synthetic food colors in the Bangkok

population aged 19-39 years. The estimated

risks of exposure to all synthetic food
colors, as determined by the hazard
quotient, were well below the ADI.
However, the risk assessment of synthetic
food colors requires ongoing studies and
monitoring plan to ensure the safety of
consumers' health. In this study, the author
aimed to provide an overview of the pattern
of estimated health risks associated with the
consumption of non-carbonated, water-
based flavored beverages containing

artificial sweeteners among young adults
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aged 19-39 years in Bangkok. In the future,
the risk assessment of synthetic food colors
still needs to be conducted across a wide
range of consumer groups, and the actual
concentration of food colors is also required
for calculating exposure, thereby providing

more realistic data.
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Evaluation of Obtaining Sugar and Non-Nutritive Sweeteners from
Artificial Sweetener-Containing Flavoring Beverages Products that Using
Various Patterns of Sweetener in Thailand

Pimpuk Chaothong! Thipaporn Yomvachirasin' Pharrunrat Tanaviyutpakdee”

! Food Toxicology Unit, Institute of Nutrition, Mahidol University, Thailand

Abstract

Sugar consumption is a major risk factor for non-communicable diseases among
consumers worldwide. There is information that Thai people's health problems are caused by
excessive sugar consumption. Sugar comes from many sources and most of it comes from
sugar-sweetened beverages (SSB). It was found to be positively associated with increased body
mass index and a doubling incidence of diabetes mellitus. However, almost all countries
worldwide have campaigned in reducing sugar consumption. Then, an industrial sector has
changed the production formula by using intense sweeteners instead of sugar to replace the
sweet taste in these products. The presence of information on product labels such as “no sugar”
or “less sweet” affects consumers' perceptions. Therefore, the objective of this research was to
evaluate the intake of sugar from the consumption of flavored beverage products containing
intense sweeteners. The method of study is reading product labels on 395 flavoring products.
After reading the label, it was found that the most commonly used sweet taste substances in
flavored beverages were intense sweeteners combined with various sugars (78.99%), followed
by products that only added with intense sweeteners (21.01%) and the last one was the products
that added with the combination of sugar alcohols and intense sweeteners (5.82%). It was found
that these products had an average sugar content percentage of 6.26-15.90. From the results of
this study, we knew the chances of obtaining sugar from flavored beverage products containing

intense sweeteners. This can lead to measures to monitor excess sugar intake.

Keywords: Pattern, Flavored beverages, Sugar, Intense sweeteners, Monitoring
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The Study of Purchasing and Consumption Behavior of Probiotic Food
Products for Sale Consumption of Clients in Chao Phrayayommarat
Hospital, Suphanburi Province
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Abstract

This study aimed to investigate the purchasing and consumption behavior for food
sources of probiotics in Suphanburi. A survey was given to randomly selected 468 adults aged
between 18 and 60 who had received healthcare services from the Chao Phraya Yommarat
Hospital, Suphanburi Province. The survey data were analyzed using descriptive statistics and
chi-square analysis to examine gender-based differences in consuming probiotic food products.
There were 359 participants (76.7%) purchased and consumed probiotic foods or dietary
supplements, in which percent of female consumers (80.8%) reported a significantly higher
than those of males (64.7%). Drinking yogurt (90.8%) and yogurt (84.1%) were the two most
consumed products. Personal factors that influenced their consumption were mainly products’
safety and health-promoting effects. Consumers also considered information on the food
packages or product labels, for instance the product quality certificates and the name of the
probiotic microorganisms. Interestingly, no gender differences were observed in both
consumers’ purchasing behavior and consumption practice in this study. Considering 109 non-
buyers (23.3%), key factors affecting their buying decisions included the lack of certainty about
the health benefits and safety of probiotics (56.9%), as well as their possible side effects
(42.6%). Results obtained from this study indicated a need for effective knowledge
dissemination strategies for Thai adults concerning the benefits, safety and features of probiotic
products, which would help to promote probiotic consumption for improving health and reduce

the risk of probiotics’ side effects.

Keywords: Probiotics, Consumption practices, Safe consumption
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Abstract

Cadmium is believed to interfere with insulin production and contribute to insulin
resistance development, leading to elevated blood sugar levels and potentially increasing the
risk of diabetes. Hence, this study aimed to observe the association between urinary cadmium
levels and diabetes history status in individuals aged 35-83 years residing in cadmium-
contaminated areas. The cross-sectional study analyzed 485 individuals, including non-diabetic
(285 females & 138 males) and diabetic (41 females & 21 males) subjects. The human
biomonitoring (HBM) guidance value for urinary Cd level was applied to classify the
population. Results revealed that non-diabetic and diabetic subjects living in cadmium-
contaminated areas showed a statistically significant difference in urinary Cd levels within
males and females (P <0.01). The odds ratio (OR) and prevalence ratio (PR) indicated that
individuals with urinary cadmium levels exceeding the HBM reference value were found to
have a risk factor for diabetes compared to those exposed below the HBM reference value
(OR=2.23, PR=2.04). However, the relationship between cadmium exposure and diabetes is

complex and requires more research data to fully understand the mechanisms involved.
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Introduction

In the past decades, cadmium (Cd)
exposure has become public health
problems worldwide, especially to people
living around contaminated areas. In the
Thailand,
contaminated areas were located in Mae Sot

northwest  of cadmium-
District, Tak Province, since the zinc
mining has been operated for more than 30
years'2. Cadmium is a heavy metal with
endocrine disrupting properties. It is
exposed to the environment by natural and
human activities. It has widely used in
industrials, including metal mining,
corrosion protection of steel plating,
pigments in paint colors and rechargeable
batteries. Exposure to cadmium may also
occur through occupational activities,
smoking, food and air pollution®*.
Cadmium can be accumulated to
human body, primarily in the kidney and
liver. Respiratory organs, impaired renal
function, impaired immune system
function, metabolic disorders, endocrine
disorders and other symptoms can be
damaged with long-term exposure to high-
level  cadmium®.  However, low
environmental exposure to cadmium can
also lead to high prevalence of diseases,
such as chronic kidney disease, prediabetes
and diabetes. Several studies reviewed that
cadmium exposure has been associated
with increased diabetes risks because it can
injure pancreatic tissue and cause excess

stimulation of gluconeogenesis, reduction

of insulin production and insulin resistance
at target tissues®?.

As Kidney is the critical organs in
long-term occupational or environmental
exposure to cadmium, the German
Commission on Human Biological
Monitoring (HBM) recommended two
different HBM values for urinary Cadmium
for the general population based on
toxicology and epidemiology studies. For
adult >25 years, HBM | and HBM |11 levels
are 2 and 5 pg/g creatinine, respectively.
The concentrations below the lower HBM |
level are considered to be no risk of
advanced health effects, while
concentrations above HBM 11 level mean
that there is increased risk of adverse health
effects in susceptible individuals in the
general population®.

In this study, we designed the cross-
sectional study to observe the association
between urinary cadmium levels and
diabetes history status in 485 subjects aged
35-83 years residing in cadmium-
contaminated areas of Tak province. HBM
reference value for urinary cadmium level
was applied to classify the population. The
odd ratio (OR) and prevalence ratio (PR)
were used to measure the association of
diabetes with cadmium exposure in

subjects.
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Materials and Methods
Study subject and study site

The study was approved in line with
the principles of the Declaration of Helsinki
by the Ethical Review Committee for
Research in Human Subjects at Department
of Medical Sciences, Ministry of Public
Health, Thailand (Protocol No. 2/2014).
All participants signed a written informed
consent form. Each subject was interviewed
based on a questionnaire regarding health
behavior and occupation. The study was
conducted in northwest Thai population at
Tak province. Diabetes was assessed
through a questionnaire, while the urinary
cadmium levels and creatinine, obtained
from a previous study®, were analyzed
using graphite furnace atomic absorption
spectrometry (GFAAS) and an automated
analyzer employing the Kinetic Jaffe
method. A total of 485 non-diabetic and
diabetic subjects were recruited including
159 males and 326 females with aged 35-83
years residing in cadmium-contaminated

areas.

Data and statistical analysis

The statistical analyses were
performed on 485 individuals, including
non-diabetic (285 females & 138 males)
and diabetic (41 females & 21 males)
subjects. The analysis of variance
(ANOVA) was used to identify differences

in means + standard deviation (SD) of

153

cadmium measures across categories of
urinary cadmium level and non-diabetic as
well as diabetic individuals. The ANOVA
test was analyzed using Microsoft® Excel ®
2021. Reference values used for urinary
cadmium was classified based on the
German Commission on Human Biological

Monitoring?®.

Risk assessment

In adults >25 years old, urinary
cadmium concentrations below the lower
HBM 1 level (2 pg/g creatinine) are not
considered to be a risk of advance health
effects, whereas concentrations above
HBM 11 (5 pg/g creatinine) are increased
risk of adverse health effects in susceptible
individuals in the general population®2°,

The odds ratio with 95% confidence
interval (Cl) was analyzed using MedCalc®
version 22.009 (https://www.medcalc.org/
calc/odds_ratio.php). The OR was
calculated between diabetic individuals and
non-diabetic  individuals exposed to
cadmium. The OR value of 1 indicated no
association between cadmium exposure and
diabetes. The OR >1 indicated cadmium
exposure might be a risk factor of diabetes,
while value <1 indicated cadmium
exposure might be a protective factor
against diabetes. In the combined
population, the prevalence ratio was
performed among exposed subjects and
non-exposed subjects who have diabetes.

The PR value of 1 showed no association
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between cadmium exposure and diabetes showed that perhaps cadmium exposure
occurrence. The PR >1 showed that it might actually  protects against  diabetes
be association between cadmium exposure occurrence.

and diabetes occurrence, whereas value <1

Table 1. Distribution and mean of urinary cadmium of non-diabetic and diabetic subjects by

gender and HBM guidance value

Group of Gender Human Biomonitoring N Geometric mean+SD One-way

subjects (HBM) guidance value (%)  of urinary Cd levels ANOVA
for urinary Cd levels (ng/g creatinine) (P value)
Non- Male Normal 52 1.24+0.46 <0.01
diabetic (38%)
HBM I 60 3.15+0.77
(43%)
HBM I1 26 7.69£3.05
(19%)
Female Normal 64 1.23+0.44 <0.01
(22%)
HBM | 126 3.30+0.87
(44%)
HBM I 95 8.11+3.25
(33%)
Diabetic Male Normal 3 0.86+0.33 <0.01
(14%)
HBM | 13 3.44+0.97
(62%)
HBM 11 5 10.58+6.37
(24%)
Female Normal 6 1.39+0.37 <0.01
(15%)
HBM I 13 2.92+0.78
(32%)
HBM I 22 7.74+£3.29
(54%)
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Results and Discussion

Exposure to high levels of cadmium
has been associated with an increased risk
of developing diabetes*8. Cadmium can be
found in various sources, including
contaminated air, water, and food®. The
mechanism through which cadmium may
involve oxidative stress, inflammation, and
damage to pancreatic beta cells, which are
responsible for producing insulin4.

In this study, the population
residing in the mining area of Mae Sot
District with a history of cadmium
contamination was observed. During 2001-
2004, the accumulation of cadmium as a
byproduct of zinc smelting was observed in
the environment and in the food chain®*1?
1516 Although the mining was closed in
2017, the impact on the natural
environment and human health still
remains. Indeed, the effect of cadmium
extends beyond Kkidney disease and
encompasses other non-communicable
diseases (NCDs), including diabetes. Apart
from its association with kidney-related
ailments, cadmium has been found to play
a role in the development and progression
of diabetes. The link between cadmium
exposure and diabetes is a subject of
growing interest in the scientific
community, and further research is
essential to better comprehend the
mechanisms by which cadmium influences
the pathogenesis of diabetes and other
NCDs.
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A total of 485 individuals, including
non-diabetic (285 females & 138 males)
and diabetic (41 females & 21 males)
subjects were categorized based on
reference urinary-Cd values of HBM I and
HBM I1. The results in Table 1 showed that
the HBM | and HBM Il values in non-
diabetic groups were exceed among male
subjects by 60 (43%) and 26 (19%) males
respectively, while among female subjects,
by 126 (44%) and 95 (33%) females,
respectively. The HBM I and HBM 11 levels
in diabetic groups were exceed among male
subjects by 13 (62%) and 5 (24%) males
respectively, whereas among female
subjects, by 13 (32%) and 22 (54%)
females, respectively. Geometric mean
level of urinary-Cd of non-diabetic males
was 3.15+0.77 pg/g creatinine at exceeding
HBM | value and 7.69£3.05 pg/g creatinine
atexceeding HBM Il value. In non-diabetic
females, geometric mean of urinary-Cd
level of was 3.30+0.87 ng/g creatinine at
exceeding HBM I value and 8.11+3.25 pg/g
creatinine at exceeding HBM Il value.
According to geometric mean level of
urinary-Cd of diabetic subjects, male level
was 3.44+0.97 pg/g creatinine at exceeding
HBM | value and 10.58+6.37 pg/g
creatinine at exceeding HBM Il value,
whereas female level was 2.92+0.78 pg/g
creatinine at exceeding HBM 1 value and
10.58+6.37 pg/g creatinine at exceeding
HBM Il value. The mean level of cadmium

in urine of exceeding HBM Il level was
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significantly greater than that of exceeding
HBM 1 in non-diabetic males and females,
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as well as diabetic males and females (P
value <0.01).

Table 2. Assessment on the risk of diabetes according to cadmium exposure

Gender HBM Diabetic Non-diabetic Odds 95% ClI Significant
individuals  individuals ratio level
Males Exposed 18 86 3.63 1.02 to P <0.05
Non-exposed 3 52 12.92
Females Exposed 35 291 1.69 0.68 to P>0.05
Non-exposed 6 64 4.20
Total Exposed 53 307 2.23 1.06 to P <0.05
Non-exposed 9 116 4.66
Based on the characteristic data diabetes. The prevalence ratio among

(Table 2), the association between exposed
persons with urinary-Cd levels exceeding
HBM reference value (HBM | and HBM 1)
and non-exposed persons with urinary-Cd
below HBM I, was assessed by diabetes
history status. In accordance with the odds
ratio (OR), we found that the OR and 95%
Cl of females were 1.69 (0.68-4.20).
Compare to males, females were less likely
to develop diabetes, with OR and 95% CI
of 3.63 (1.02-12.92) (Table 2 and Figure 1).
The OR of combined population exposed to
cadmium were also analyzed, there were
2.23 (95% CI 1.06-4.66). Because the OR
of 2.23 was greater than 1.0, cadmium
exposure statistically significant associated

with diabetes and could be the risk factor of

exposed subjects and non-exposed subjects
who have diabetes was 2.04. Based on
cross-sectional study, the PR of 2.04 was
higher than 1.0, indicated that it might be
association between cadmium exposure and
diabetes occurrence. Thus, the OR and PR
values indicated that individuals with
urinary cadmium levels exceeding the
HBM reference value were found to have a
risk factor for diabetes compared to those
exposed below the HBM reference value.
Although there was evidence showing
cadmium played a significant role in
inducing of diabetes and insulin resistance,
but biological mechanisms relating
cadmium exposure to diabetes were still to

be more studied®'’.
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Subjects Odds ratio [95% CI]
Males o 3.63[1.02,12.92]
Females < 1.69[0.68,4.20]
Combined population > 2.23[1.06,4.66]

0.00 1.00 2.00 3.00 400 500 6.00 7.00 800 900 10.00 11.00 12.00 13.00 14.00

Figure 1. Forest plot representative of the odds ratio on the risk of diabetes according to cadmium

exposure

Conclusion

Our research findings reveal a
noteworthy increase in urinary cadmium
levels among both non-diabetic and
diabetic subjects, surpassing the HBM
reference value for both genders. This
suggests a significant association between
urinary cadmium levels and diabetes within
the exposed population. Furthermore, our
study indicates a higher risk of diabetes
among individuals with urinary cadmium
levels exceeding the HBM reference value.
However, it is crucial to acknowledge that
the relationship  between cadmium
exposure and diabetes is intricate, and a
comprehensive understanding of the
underlying mechanisms requires further in-

depth research data.
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Al. The Effect of Cypermethrin and Dimethoate on the Apoptotic Pathway
in Neuroblastoma Cell Line (SH-SY5Y)
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Abstract

Insecticides are regularly and globally used for various purposes, especially as pest
controllers in agriculture. However, studies have found that prolonged exposure to these
substances has been associated with acute conditions such as nausea and incoordination as well
as neurodegenerative diseases like Alzheimer’s and Parkinson’s diseases, due to neuronal
apoptosis in the brain. Cypermethrin and dimethoate, two compounds commonly found in
insecticides, have been shown to generate neurotoxicity in humans. This study investigated the
impact of cypermethrin and dimethoate on the mitochondrial apoptotic pathway mediated by
proteins expressed in SH-SY5Y cell lines. Cytotoxicity tests revealed that cypermethrin
exhibits higher toxicity towards cell viability compared to dimethoate. The immuno-blotting
assay was used to assess protein expression levels. The results demonstrate that cypermethrin
up-regulates the expression of p53 and Bax, while dimethoate treatment leads to a lower level
of these proteins. Moreover, the level of the anti-apoptotic protein, Bcl-2, was higher in
dimethoate-treated cells compared to cypermethrin treatment. These alterations in p53, Bax,
and Bcl-2 expression suggest that cypermethrin induces cell apoptosis by up-regulating p53
and Bax proteins. On the other hand, dimethoate does not drive the cell to undergo apoptosis
but instead another pathway due to the up-regulation of Bcl-2. The findings contribute to a
deeper understanding of the underlying molecular mechanism of the apoptotic pathway
induced by cypermethrin and dimethoate, potentially aiding in interventions for
neurodegenerative diseases caused by the programmed cell death.
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“Corresponding author

Phorutai Pearngam

Biological Sciences Program, Science Division, Mahidol University International College, Nakhon
Pathom 73170, Thailand

E-mail: phorutai.pea@mahidol.edu

THE 13" NATIONAL CONFERENCE IN TOXICOLOGY (NCT13)



A2. Unveiling the Neurotoxic Effects of Dimethoate in Human Neuro-
blastoma SH-SY5Y: A Proteomic Insight
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Abstract

Dimethoate is an organophosphate (OP) compound that exhibits neurotoxicity through
the inhibition of acetylcholinesterase (AChE), a serine protease vital to the hydrolysis of
acetylcholine (ACh) in the peripheral and central nervous system. The overactivation of ACh
receptors (AChRs) can cause a condition known as cholinergic crisis characterized by
symptoms such as muscle weakness, twitching, fasciculations, respiratory distress, increased
salivation, and sweating. In this study, neuroblastoma cells, SH-SY5Y were treated with 100
MM dimethoate to study the effect of dimethoate on the expression of proteins involved in
synaptic functions. After performing proteomic analysis, we found that dimethoate exposure
leads to an increase in the expression level of CHRND, and a decrease in the expression level
of COLQ and DRD4 which are significant genes in chemical synapses. The results indicated
that dimethoate exposure impairs synaptic transmission by reducing the clustering of AChRs
via downregulation of COLQ, which causes a synaptic delay between the motor neuron and
the postsynaptic membrane resulting in neuromuscular disorders. Moreover, the decline in the
expression level of DRD4 impairs PKA signaling pathway by causing an imbalance in PKA
concentration. The findings of this study could be beneficial in identifying prospective
therapeutic targets for neuromuscular and neurological disorders associated with cholinergic
and dopamine receptors.

Keywords: Dimethoate, Neurotoxicity, SH-SY5Y cells, Proteomics
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