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ABSTRACT

At present, Thai native chickens are the most popular economic animals
due to their firm texture and good taste, making them, suitable for various Thai
dishes. They are classified as healthy food due to their lower fat content than
commercial breeds of broilers. For this reason, they are in demand in the consumer
market and their meat prices are 2-3 times higher than that of general broilers as a
result. The disadvantages of Thai native chickens are that they have low growth
rates. It takes 9-11 weeks longer than commercial broiler breeds compared to
industrial broiler breeds, which take only 4-6 weeks. Even when increasing the
protein level in the feed above 20%, it does not significantly help native chickens to
grow faster. This is due to the influence of controlled genetic traits. Therefore, raising
native chickens at the industrial level has high costs and insufficient production to
meet the market demand. For this reason, the introduction of safe modern
technology that can help native chickens have a faster growth rate can improve
production efficiency in various fields. Technology can be applied as a way to reduce

the cost of raising native chicken and increase local chicken meat production with



quality without residues or adverse effects on consumers.

The proposed technology is cold plasma. Plasma is the fourth state of
matter due to its distinctive characteristics that are conspicuously different from
other states. Plasma consists of particles that are both positively and negatively
charged in proportion to zero net charges. The coexistence of these particles is
neutral. Plasma can be formed using a variety of energy sources, such as a direct
current source. Energy from microwaves or radio frequencies and UV radiation,
releases this energy in large quantities into neutral gases until they are ionized,
electrons, photons, and free radicals under normal conditions, these ions and
electrons will reunite quickly but under energized conditions. Plasma particles are
unstable, mainly electrons with high kinetic energy, and can move freely. This results
in collisions between electrons and the surrounding particles, such as atoms, which
knock electrons out of the atoms during collisions. When the electrons are released,
the number of electrons is greatly increased, causing the gas to break down. and
eventually, become plasma. Cold plasma can be produced by the atmospheric
pressure plasma jet method and discharged in the liquid and liquid vapor by the

cross-insulating discharge method (Dielectric Barrier Discharge; DBD).

The purpose of this study was to determine the effect of cold plasma on
productive performance and associated gene expression in crossbred Thai native
chickens. The experiment was conducted using the hatching eggs of a hybrid native
chicken. The egg were stimulated by cold plasma on the 4th day of incubation,
which is the optimal stage for the onset of embryo development. Three levels of
cold plasma were used at, 10, 20, and 30 sec compared with the unstimulated group
that used cold plasma. Subsequently, the 4 x 2 Factorial in the CRD experiment was
planned with 2 factors, namely cold plasma stimulation duration, and sex, divided
into 4 experimental groups with, 13 males and 13 females each and 8 repeats each.
With 104 characters/treatment, all chickens received water and were fully fed (ad
libitum) for 63 days. Liver tissue samples were collected at hatching and 63 days of

age from, 8 chicks per group, both times for a total of 64 chicks assessed for gene



expression studies. Also, the chickens were fed and weighed weekly. to study the

characteristics of production efficiency.

The study found that between the ages of 0 — 42 days, body weight at 42
days, and ADG in males of the 10 and 20 sec of cold plasma group was higher than
in the other groups. The weight gain and feed intake of the males in the 20-sec of
cold plasma group was higher than in the other groups statistically significant (P<0.05)
between 0 and 63 days of body weight at 63 days, body weight gain and mean daily
growth rate were found in males in the 10 and 20 s cold plasma group. higher than
other groups There was no statistically significant difference (P<0.05). Females in the

cold plasma treated and non-treated groups were not statistically different (P>0.05).

At 63 days, expression of GH in the cold plasma-treated males was found
at 10 and 30 sec and the plasma-treated females at 20 sec, IGFI in the cold plasma-
treated males at 10, 20, and 30 sec, and IGFIR in the 20-sec cold plasma-treated
males showed lower levels than the non-plasma treated control group (P<0.05). IGF1
in the cold plasma treated group 10, 20, and 30 sec showed lower expression levels

than the plasma untreated control group (P<0.05).

This study showed that cold plasma influences efficiency characteristics, in
which DNA methylation adds a methyl group to the 5th carbon position of the base,
which is mediated by the enzyme DNA methyltransferase (DNMT), affects the work of
various transcription factors, and then inhibits the expression of the target gene. This

may affect the expression of genes involved in growth.
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Y

nsuaanatanduazldtieviaunieieideu (working or feed gas) WWuf1w8ides (He)

215n9U (An) lulasiau (N2) st 1wNaNsernItIsmaIiiuiIweanday (02) 81n1d %39

=

Tovnluvsunaiisadnies Walwlanataundunianiuruiniuiesnolaziaunniian

9 Y

anwuzUInsAav1satiinduo1aiudu (Filament discharge) niaiAnuuutiasias (Glow



discharge) Yuegiudaulalunimaaes W anunsdndlnin anud sdavesusuladidnvsa

Y

TPUEUNTENINUATINY lnvesfing arudy Wuduy
n1sRav1samilenivawnailneisAavisadiuauiu (Dielectric Barrier
Discharge; DBD) 9¢nanauya a9y avnouvateandiay (O) lansenda («OH) lalwu (03)
lulnsiaueenled (NOX) Fandn « agnanlensenda («OH) eyyalensenda (<OH) Aoguiiiiu
na19 (neutral form) veslansenludlossu (OH-) lnveyyaveslansendaiiniiulalunis

AaufAserduaisusenaudunidgeunn (oxidation potential 2.8 V) @unsanlyldy

(Y a N ¢

Usglovdlanainvas Wiy n15aangansusenaudunse N1snaInaaunsonalsanavaanvLay

9

&n] Uselowilumsdiinermansuanediu wu nsvidadnds meviliiuiligdunie
nsaasluanaaisdunidvuteu defvaansldoyyalensonta fo mnviufAsety
ansfin natldsdulmanaansilifufiv wu 1 ensueulpeenlys lelnsiau wiosendiau
NsE519ENMIENANEN LI UANUAUUTTBINA (atmospheric cold plasma) ﬁ%m%ma%a
lulnsieuanfeneuazazans (dissolve) azauduvesvarlumsndudu Fonnseuiunsi

31 nsasdhulasiauiigTBnataun (plasma-assisted nitrogen fixation) Ineviouyalulasiay

Tunanaufulinadnsiazavegnieluvasnad 919 luwsn (NO3-) wazlulesi (NO2-)

U
= o

Fallnasion1sionuaziasgiulavesuiniiy ayganatauteInid wnsduniuionlidmase

Fualvoswaameluluiln G5ssa waznyaneldu, 2562)

nsUszgna ldmalulagnaiaaunduniesdiunisnens

=

1. MaNELUATIEY WBTT wazgaunae

aaa

auyalansandainalnnisvinuiserfivarsdunid lnen1sfiseznouvas

LY

lalasinueenainluanaarsdunid anadnsiluluianadinaindieiu vieueyya

a A a A o aaa [} ) [~ Ao v a o
a158un3dulindu winiufaseneduluanatnliin naneduluananiiiuseludusn
(unsaturated bond) nalnnisvitaneydunidveseyyalansenda lafnwnuIeuiiiey
AMUEILSalUNISYaEkUATIS s aLAUNlanaNAaRas saNAUe1LISTadu (MRSA) 835
714 9 8191 wiansazatgaasiandaulanglaiun (chlorhexidine digluconate) LUnausou
JiguAuisnanaudu nausnginisudansavareaaaendaulangleun Tusseziiaidu 9
TiaunsaanUSunawuaiisels ausounsanusauaIusaantawifadldIaIuIunIi way

AuEsalunsanUInauafisevemnisaumnnsidnatauduedsinau
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Plasma
] Hydrophilic head
B e L L WL [
RONS ™. // Ry G—0—CH,
RONS RONS Iol
il o R; C—0—cH
/ | CIIJ
S Hydrophobic tail CHz_O_T_ O—X
-, L

Figure 3 Plasma mechanism (left) and phospholipid structure of bacterial cell

membrane (right)
fisn: http://www.thaiphysoc.org/article/166/

weluladnanasnlutlagtufioiiiuszavinmgdunsmidauuadiSelasiansd
nalviAalsa 1@u Escherichia coli, Streptococcus mutans wag Salmonella 39114
waluladilffuauaulouindsdu Insweluladlaadnatauidanadegdunisuas
astaluanaluwaduededin Tnsnalnnisheuematauifaiuainnisiinanau

[ a

nelineuyadaseduInuINlaglanzayLadas¥IN0NTIaY (reactive oxygen species:

aaa a

ROS) Fevinlviseansiinufiseteendindunibenuigadneliiinanisiuasuulasvengs

a

asvleanledlauarlusiuiiunsneglunisveadoriuwadawiliiAnnisunnivesansnas
fanana AelviAnsneluderiumadiliszuusealufnlusadgnvinans Snvis ROS ity
feluinaneiwaddu q Megnielu leud dundoa uazlilnaouaie Wudy saudafanis
Wasuuladlusedu DNA Sailvinnsumuedduuazianssusing o vougadinUnnlUdnTs
donanmuazmeluveawad (Hati et al, 2018)

wuafiSedulung tneanizegneds Anaerobic bacteria do71lasie ROS 11N
(Stoffels et al. 2008) @4 Joshi et al. (2011) BUIAUTAAveI0ONTIIULAE lElATIIY
WeseenleddidruvinlnAndiaileseandintureamanusu iesanarsiida ROS Hvan
AudenieinUfjiseneondinduves Escherichia coli \Weaenaiivad1dy uenaini

Usznsnmlunisugaiingunes RNS amnsansziulanieg ROS etliiuiisaudfgyves



11

nsnannauvessandlauluftenldidusinatslunisasrananaun (Boxhammer et al,
2012)
lugnannnssuomisanuisadimalandunnldlugnamnssuernisvans

Useunn lnefiouldvinareqfunsdnnuiy wu dnwdeqdunidiiniiveaddenly wenainuu

WANIMNILYNAIAUNIINAT waluladilfidenasionuautfvetomisnie a9y wudn

' '
o I o o a

nsltmalulad cold plasma AUSAT UONIINATFIVAAUTUIAUIBUNITULAITINUTIIAN

q

¥ ¥
[

siunslinaluladd Wevuusslianasldszosnanduas sauiadaiasiidedudadituag
LLazmmmmia@m%’ufWLﬁaﬁﬂﬁaﬁ"]mmﬁ;ﬂmu 4 s dalutnurand (Basmati) wui
nsldineluladiagtelinrugeduihlduntuilfgamgfimainaailudedusas

uanaNgyiTligdunidanas wazldsuulasnuautivesomsudadanuiy
walulagdannsavilvshuuasdivudevluemnsanisuand deuanwiliannisda
Sumsrsannisuit euvesansivaineisiuuas wagiluldlunisndnussyfausionms
WielfinUszansnimosussgfae lidresidundvesanundusvondniud uaz
aruanansadestunsuitous o wansusionns

2. MswNLazIIsYRUTAvDINAN

nsas19EN T NAAU B UAINUA UUTTEINA (atmospheric cold plasma)
flgwdnouyalulnsiauainfiieneuazazats (dissolve) avamduveamadlumsnidudy
BennszuaNnTian nsnsdlulnsiauiiedswanaun (plasma-assisted nitrogen fixation)
Tnefoyyalulnsiaulunarauidu Tnadwsiiazarwoganeluvesmar e1it luimsm (NO3-)
wae lulnsy (NO2-) Faflaronsenuasissaiiulavesudaii

Li et al. (2014) Anwiarnaenvoundauaznisiaiyiivlnvesiusouduios
Tnowdadumdedldsunaaunduiisesu 0, 60, 80, 100 way 120 W tfunan 15 3unit Aeu
ilumngidss nansAnvnuiinisldwaraunduinaluduandonisientesudnuagnis
WSAulnvesdugeudmaes waznsldnaauniisziu 80 Snd finansedugean dudiaim

o

IoNkarANNLTITLNLTUDE 1T Td ATy 14.66% war 63.33% AUA1RU N139ATNUIVRY

¥
R A=

WAARTY 14.03% UazAyudula (contact angle) anad 26.19% dnwazn1SIAQLAULAYDS
duseudundes Iéun anuenisen diniinuiseon aue1a5In waztvnuten dudu
agnaliudFMNIaaR 13.77%, 21.95%, 21.42% uag 27.51% nuddu WeSeuiieudu
naueUAx uanaInd USiuihmauaslusiuiazansldfe 16.51% uay 25.08% gendnga
AIUAN Fofteutumidnndedifiuty 21.95% dwdnsnfiutu 27.51% ndinsldsy

Wanau LU FUITIMataNduiinanszAuINiBInTU naansiraiuadiinisldwanaun
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wuuiuenaduaiunisasydulnldudinsemandnuesiunies ensivaeudninaves
wanauduiidnenandniamdes uaiiossunenalnitduasunavesnsiinsienataun
Susiensenveuudadimiemardnsniaiulavesdiundy

waNNi Zhang et al. (2017) Anwwavaswanaundusensiasyiivlnvesi
wded lussdusis q waznarfidietu wuinnisldwanaund 22.1 Alalad 12 Jufidawase
nssenuasnsasyivlnvesduseuresdmaes dWuaududuvedusiuiiazaretile
woulesidnueyyadasy uazozAludu lnsweamn (ATP) aufsmsifiunisaiuaumsuansesn
838U ATP al, ATP a2, ATP b1, ATP b2, ATP b3 , target of rapamycin (TOR), growth-
regulating factor (GRF) 1-6, N5Lans0anvasdu ATP MI25 anad Lago1snaunataunddl
NafaNI¥UINTT Methylation Jufieadosiunsiudeuntasnis transcription ves8u Faile
Isunatanudiagsilveglusefu hypomethylation Faagnszduiuiivganisuandoon
ndunhaulasnase

v o

3. MSHARUARR

wanaufuiidnenmlumsldanunedanmiinanvaneslumaduaziledoves
34833 (Kalghatgi et al, 2011) Tng Zhang et al. (2017) ¥in1snaasdldnataundudinds
I1nadearinalauwuy DBD taeldnanauilusiseuvaslnfimasiaun Hamburger-
Hamilton (HH) S¥82 04 way 20 Tuseau 11.7, 16.4, 22.0 kay 27.6 Ntalian 381 1 way
a wiilunarauwnszdu Fanuinlalunguilddunataun 11.7 Alalad WWunan 1 und
duasunsnmuiseuvestn sudlefinnsldnaraunlusesuilifintunassrernauiy
viliun1swan reactive oxygen species (ROS) wagfuiian1svinauaes nuclear factor
erythroid 2-related factor 2 (NRF2) ﬁLfJumiéfma%aéasx wardedINaneTEAUNTHER
ariludulasveamnuazsyiunsuanseenvasBiusagiusiuiifeadestunsesaiulnanas
liAnN1IINEUIAIDoU

Zhane et al. (2018) vin1snaaesldwarauiuuyu DBD Tualsuvedld fiszdu
11.7, 16.4, 22.0 way 27.6 Alalaad manuiinisiesunatanid 11.7 kv aelu 40 Junil
dwmaliinaadoulmussoadifindu TaglifinsdsuwUasededideddymaduguine,
¥932083 N130¢j500 ANANYIHIUES acrosome Midusosuniuadfieguinudiutivesi

a3 (aU5w) vosdnidiulngysindauyed I3Usieaaeniin Mawimainnealaweunisdea

Y

a [y

Tudnindsnauysal uay DNA uaznzRsyiuslaesiy waznslasunataund 11.7 kv 1y

v 9

a1 20 Aufazsnuseau ROS NADUT19fLazduIn1syiaIuYes MDA dadufanaidlay

n13AIUANNISYIIIUYBLeulelfiueyyadaseves SOD, CAT, GPx uag PRDX ietlasiu
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Audenieaind fiseneendintunasiiunisegsonueiiiead uanndwuinsld
wanaurluszduiuneaazanuanieantes NOX4 Fsagdredudsnisndn ROS Wiy uas
iiuszdiu NRF2 iilesnw ROS Tegluszdusi Tasauauszuulesiuansiueyyadass
Ufudgansindeuiiveseadvedlaliastu lumanduiunislishenaraunilluvangausihls
AunMwesTIoadanas lunananmsazan ROS unniiuly uazvinliszuunsdesiuans

FueyyaBasuNNTed wagdudin1svinauues NRF2 gadudumensddyaiavealgnis

a

MnuvesEsinuayyadasy stAuvesRiiuewiaatuvesduiiietunsiueuyadase
lesumananndu 11.7 kv Uwnan 20 Jur# wuilinnis demethylation Aianishanyiud
avon vlvidu NRF2, PRDX4, ATP5AL ag mTOR agluszsu hypomethylation 4013
LARIDBNNTY Uagavyingu KEAPL uay AMPKOL2 agllusesiu hypermethylation denalv
nswanaNTsiadeulmveiteg L inTy

uBNANI Zhang et al. (2018) lavinsldnaraunduuwuu DBD Tnglvinaiaun
Tulgiinfiang 4 Ju TuszAunafiuanaeiufie 11.7, 16.4, 22.0 wag 27.6 Alaliad wazineil
ey Fanudlalunguinldsunanaun 22 Alalad Wuvan 1 wiil wandiiuinfidnsinig
WiAulaedesiadu (ADG) Wagaue1IveInTEanudLadeNe1INgalugInaoulsn uagi
918 90 Ju wunlanguitlasunanaxn 11.7 Alalas Wuwai 2 uil e ADG uazeuen?

D =i A o o = o v a a g v @

nihudaananidomeuiungudu uazlndEinisasaiulaniindididle wagsedunaiaun
- - a ¢ & a &g < = ] o a
Mngay fe 11.7 Alalad Wunan 2 wiil Melidumsznaranniulinasoseauvesiidy
DLUAaLATUNAEIT0ITUNITAIVANANNITLANIDBNYBIE UV IAEUMAEIToI UNIS

W3gLAvladnsianIeanuInUu

funaznITuaneaNU9EU (Gene and Gene Expression)

g1 fio d1uv09 DNA 1UT39U8YaN19ugNI3x (genetic information) d1n5uns

U s

FuAs129 RNA vilalagdinuils @9 DNA vismualuwaaisanit 31U (genome) Tunisaneven

1 [y

% a ada a gy = o a !
GUEJ%'GTV]qﬂWUﬁqﬂiiﬂﬂumaﬁmaﬂaﬂllsﬁ'gfﬂwﬂﬂ]u@f\]gllaﬂwmgLV]M@‘UﬂuW L3813 central dogma
Fuduwwifneduismsmuaudneazniaiugnssy Buluas DNA azifinnssuiunsasnsia

(Transcription) dsutayanieaiugnssuluzuves RNA 910ty RNA aidngnszuiunisula

[

s9a (Translation) tiadaAs1zimdulusiu andulusAaulaviut1nlimindnyauznia

Ly

WUFNTIUMUNNTENIINTUARIBBNYBIBU (Gene expression)
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replication

translation

DNA — RNA —— protein

Figure 4 Central drogma
fisn: https://www.scimath.org/lesson-biology/item/7132-2017-06-04-08-01-40

NIUARIBBNTBIEY (Gene expression) Miedy N1swdsumedayaiugnssuiiy
Hlugdvesiduie 3ee1siduie luddidinunile) easrnluastluanaiianusai
v A = | ° Aa a ada
VT WagdunuImMAenN 1 SANSITInuedelidin

NILARIDNUDIEU USzNOUMBNTEUIUNIAIALYMAN ¢ 2 NTEUIUNITLALA

1. n1saansya (Transcription)
T N ! v o A < ]
ﬂ?'ﬁﬂa@i'ﬁﬂLU‘LJﬂi%‘U'J‘LJﬂ']iL‘UaEJUG'WEJGUE]?:IJaWUﬁqﬂi‘ZNWLﬂUIuE‘UGUEN ALBULY

[y

ndegluaglugvetonsidueamedsddiasuivailuaisesdusznou (Complementary
chain) w3e a1eididandlelnddigiuladduaisfduenlddusivuu lagaisidued
dauAseannnssuIung nensiia deg 3 vlialvg) 4 Ao

1.1 Messenger RNA (mRNA) tHuansidutedalaainnisaensiavesdudnsy
Y] ¢ & A o A ' ¢ s - v a2 o =
duasrgiilu WWsauduny slang 9 lngersiouestailvimviiidusinarslunisivasu

1 (% 1Y) 0o W Aa = 13 a a < o W a al
dngdeya Wugnssuandwiuiandlelndvesdidue Widuddunsneziiluvedlusiu

1.2 Transfer RNA (tRNA) 1uaisidueniidnsuzianiy wazyinniniaiouduy
\ATesilogudeyaugnITUVIaaIRUIAUNA1Y MRNA nieuiuiinsneviluniaenaqesiu
saiugnssussaniuluaewedinlng (Polypeptide)

1.3 Ribosomal RNA (rRNA) 1uasiduta@elaainnisnansiavasd udivsu
duns1en rRNAlgan5awe vliallarsauediiu Ribosomal protein Fausgnauiudu lslu
191 (Ribosome) fiunumdiAglunsduaseilusiuriinng q vesddiain

uonaniidsiionsiduesiinou q dn AvhuwiAsunizuanareiuly wu uvneia

vt adeuduoulvd 3u3enin Islulesd (Ribozyme) WWudu
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nalnn1snensiansensdaunsneionsioue asadreiun1saneuuUAoue Tuu
YosUfisenalifiintu suiefirniswenisdunsizy uazaudoanis aeimduedmiuly
Wuudwuulunisduasedt wanisaensiaazaneluainnsanguuy Adue Ae N1snensd
liigaens RNA primer usarldanemsuaiioenaiovinduduwivuy

2. msuuasiia (Translation)

nsulasia fe Jumeuusnlumsadrelusiu wasduduniloeinisuanionn
v998U (gene expression) N1skUaTHa (Translation) 1Wun1sas19lusAulageiusiaain
MRNA #il§a1nn1saensiwa (transcription) Ingaziialuusnalslanatady (Cytoplasm)
gaiflsTulen (Ribosome) ag) Taglslulaw (Ribosome) Huusznousemiregesvunaluguay
wihegosvundn Tnev 2 mhedegavandsznuudiedinisuuastaann mRNA Tnenns
LLUasﬁaﬁasﬁﬁmsa%qmdwﬁLUUlVIﬁ(PoLypeptide) mnmaﬁémsﬁaﬁuqmsmﬁLﬁué’ﬁﬁ’u
WAUUEI18UDI MRNA %aaﬁaﬁuqmamﬁ%L“ﬂuéhﬁwwumﬁwéﬁ’wammagﬁiu (amino acid)

Tulusiuiignasauinannsulasia

NalN13AIUANNITUEAIDDNYDIEBU
a oA o = ! a a &£ a cs' o
nsuansoanvesdulioasslusiulsazsinaziindulunaiuazUsunanuanaieiu
NtFuAvunUImMuaznthiveslusiusiinguy o lUsAundanudifynonisaisatiinvousad
£ANTHANBYARDALIEAT TINTTUANIDRNYBITWNOAS 1MTBRAALUTAUMAILEITENT
" . . . A = ‘:1' a 69 aa a
constitutive gene expression” 11 N1suanseanUosduNondaulylluitlnalalada

Y 4 a a a ST o . "
LAz indnsiasud waziSenduvedlusiumanilin "house keeping gene

@ 1 =

dlusAudnimanniisasgnivasizitufsedewaainnudndudesdd wiegn

[
1

witlgaiswuluuisangwiniy SenlusAumaniidn "inducible protein” 1w nay
wuladdfildlunisdouuay DNA azgnnieailiasistufisewdis DNA gnyinate Tuvitues
YY) = =P = Yy v 44' o & v [ ' ¢

nauiu sedllusiudndmnuilsgnaiadesasdowadlidndunedly wu ngueuledinlyly
nsduaseinsaerilunsulamulunuaiiisy aggnannisassacilawadiivsunamilnmy
Weewe SenlUsAumaian "repressible protein”

NIZUIUNITAN 9 MARTUIZTNINNITLENID8NVDIBUY FziinalaunTisauIuiu
TUsAumdundndauditugniieniduy N15AUANNITHANINTBIEY AziieITaeiy

¥ =) U gj U [ a = ?lj = gj a Y o o

N3TUIUNIINTZAUNTOEUTINTANATITA RNA uazlusfuvesduty q nsududlidmsu

a5191usfu) neordeniswmiledrvrlmeulasvinausiesinndedlun (inducer) #Iadudanis
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Meuvenaulyddlufinadu (repressor) Bea1u1santuaulaludunaunisaoniuy

(transcription) kagn1silasiia (translation)

nszuIUNSILB U inlat

nszUILMsAB LTIt (DNA methylation) lunalnddryuesnisaununis
wansoanveduluseRuBRIAng (epigenetics) TlilfiAnannisivasuuwlasdduivatong
Tolvdvasdiduie uiinainnisdeuwlamedasiniu lnensdeisueuiiaaduasdu
AMSUSULUABULUE cytosine Tviaglugures 5-methylcytosine (5mC) Imami@umgmﬁaﬁ'
fundinsuauezneuil 5 vedud Feoden1siiauveseulsd DNA methyltransferase
(DNMT) ediSuiomdiaadudniindule-nduiinusenindu (suanine; G) niofliFondn
CpG dinucleotides @Inasan1391191UVDY transcription factor 13 9 widtudsmsuantenn
vasBudhmnetiu (Uysal et. al, 2017)

nszuunsABuemfiaadunUeendy 2 sULUU D m’i@wy}um‘ﬁalﬁaaﬁﬂﬂ
EUmemﬂmﬁmﬁLéuLaLuﬁaLa%uﬁL§8ﬂdw Maintenance methylation lago1@un15vingu
voataulysl DNA methyltransferase 1 (DNMT1) wagdn pRUISIRY 14 Ao De novo
methylation Wunsiiumyunsanigydslulussninamsiassnvesiidule Tnoiieules]
DNA methyltransferase 3 alpha (DNMT3 a) i & ¥ DNA methyltransferase 3 beta

aaa [

(DNMT3b) vimidhiseufisenliinnssuiumduewdiaaduiidudamuvauidfyaenis

o

(% L3

A37999ULAZ NSRS YNAILIYDIYad (Beacon and Davie, 2020)

NH, NH,
Al B
N N
H H
cytosine methylated
cytosine

Figure 5 DNA methylation

fian: https://en.wikipedia.org/wiki/DNA_methylation
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=

n3tAin DNA Hypermethylation {Wunsifiuvgmiiaiigeninssauninini Faind
vinalusiulnesvesBulazdwmaliilassadrvesiandlolnaus natuinnisidsundasly
¥inlil Transcription factor 6119 9 ldausadduiuluslumesitoniununis transcription
< o v a . . ° 1 a 1% a = v Y )
Wunayiliiie gene silencing viluldiinnsadralusiunseadislatosniuun Tunimseiu

911n154AA DNA Hypomethylation tufien1siiumyjiiiafisinninseauninuniiues
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USA

1.

0 ®© N o 0ok WD

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.

Lﬂ%@ﬂWﬁWﬂM?LéU(ﬁULLUU
Centrifuge (WiseSpin CF-10) \ Wisd, Korea
Electrophoresis system (The PowerPac™) HV power supply \ Bio-rad, USA
Eppendorf tubes rack \ Lab connection, Thailand
Gel Documentation (Vilber Lourmat) \ Lio lab international, Thailand
Gloves \ Sri Trang Agro-Industry, Thailand
Hinged Microcentrifuge Tube Freezer Racks \ Lab connection, Thailand
Incubator (WiseThermHB-48P) \ Wisd, Korea
Micropipette (0.1 - 2.5 pl) \ SCILOGEX, USA

Micropipette (0.5 - 10 ul) \ SCILOGEX, USA

Micropipette (2 - 20 pl) \ SCILOGEX, USA

Micropipette (20 - 200 pl) \ SCILOGEX, USA

Micropipette (100 - 1000 pl) \ SCILOGEX, USA

Microwave oven \ Napatinter, Thailand

PCR tube \ Lab connection, Thailand

Roche LightCycler (LC-480 Real-Time PCR System) \ Roche Life Science,

Tip pipette \ Lab connection, Thailand

PCR Machine (T100™ Thermal Cycle) \ Bio-rad, USA
Spectrophotometer \ Nanodrop 2000 Thermo Science, USA
Vertex (CE-10) \ Wisd, Korea

1.5 ml SNAPLOCK Microcentrifuge \ Lab connection, Thailand

2" Carboard Cryovial Box with Dividers \ Lab connection, Thailand
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aswadivaziaulaal
1. Absolute Ethyl Alcohol \ RCI Labscan, Thailand
Agarose Powder \ Conda, Spain
Isopropanal \ RCI Labscan, Thailand
LightCycler® 480 SBYBR Green | Master \ Roche Life Science, U.S.

A

RedSafeTM Nucleic Acid Staining Solution (20,000x\INtRON  Biotechnology,
Pacific Science, Thailand
6. ReverTra Ace® gPCR RT Master mix with gDNA remover \ TOYOBO, Japan
7. RiboZol™ RNA \ VWR Life science, USA
8. Primer \ Integrated DNA Technologyies
9. 5x FIREPoL® \ Master Mix Ready to Load \ Solis BioDyne, Estronia
10. 100 bp DNA Ladder \ Solis BioDyne, Estonia

81985818
asavanenuaiidlunsAnuasell wisuaniingu Deionized & Demineralised
(ddH,0 sse Millipore water) wazusu pH vilagld NaOH (conc.) fiu HCL (conc.)
1. Digestion Buffer
Phosphate Buffer Saline (PBS) pH 7.4
TE Buffer
1X TAE Buffer
0.5 MEDTA pH 8.0
3 M Sodium Acetate pH 5.2
6 M Sodium Chloride

9 % Sodium Chloride

o N o ;R WD

10 % Sodium Dodecyl Sulfate (SDS)
10. 80 % Ethanol
11. Tris-Cl (1M)
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nsAneInavaInaduIduiaUszANS AN YLAUTR

nsfnwinismanedddunisiusesdiuassenussunslddninaassann
Institutional Animal Care and Use Committee Feed Research and Innovation Center
\@uii FRIC-ACUP-2008005

1. §nINAaBILAZNITINNUNITNARDS

ldlnvianun 1,056 Wos wisoanidu 4 ndunaaes Ao nquitlalldunisnsedu

sewaraniu (Control) waznguilaiunisnszdusonatanniu ddldiaiomarauniy
Transient plasma Affdsllegil 6,000 - 10,000 Tasd Wiewiiu 10 kv Tngdszana azld
srpzafisnetu 3 sedu IduA 10 20 waw 30 Fufl insnszdunanauBuiissuien
Tufud ¢ vesnsilnlednsdenunisinuues Zhang et. al., 2018. Fadugreimunvauuas
heouduUnngIruududend1s 9 wagimuieisagldegretaau Tnsaginisnalaiinly
dnuvaznusuiielieynanaraduiaanstilianaluldlfodnsdiuszaviam (Figure 6)
LLEWijaqﬂiﬂ"ﬁﬂaaﬂﬁ'ﬂﬁuﬂﬁﬁﬂﬂiﬁﬂﬂmﬂﬂwqﬂlﬂl wazuendudel

a v Yo Y v <
w1 nguemuay (Wlasunsnszauimenanauiy)

a =

uldsunsnszRumenaIaL i unszezal 10 Ui

q
4
| Al Y v [
q
q
q

D

UNLASUNISNTLAUMBNANEUTUNTZBLIAT 20 AT

9

a aY Yo Y v 2 a =
NN 4 N NWIﬂsUﬂ'ﬁﬂigﬂum'Jﬂwa']aﬂJ']LEJUV]?%EJ%L'J@'] 30 WU

PauUaavAY
a>adila-0a

kdurdda- Ja

Figure 6 The composition of the cold plasma machine stimulates the incubation

of eggs
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INTUINUHUNITNAABILUY 4 x 2 Factorial in CRD laedl 2 Jads Ae
sppaeINIINsERudonananBu uasne wisoondu 4 nduvanes nauay 8 €1 uwer
uazidagniay 4 91 $1az 13 fasaundu 108 f/vEniud Tngliyndaglésui warems
ografiudl (ad libitum) wagidesluanimuindeudsifunaonssesinainimaass 63 Ju

139 9 FUA

-

Treat Cold plasma After hatch out, the liver
tissues derived from 32 one-
day-old chicks (n=8 per group)
were tillec(ed.
I T T—
Sample _
collection liver - E | g cDNA synthesis g
tissue
At fourth day incubation RNA extraction
fertilized egg PCR Thermal Cycter
# SYBR Green | 10 7777

> Primer-F g 1
# Primer-R \ﬁ!ﬁ.ﬁk@;’éﬁ = =) I
- Water PCR grade || P f YOO - E —_ "n, e
* cDNA ' - Cyoles
¢DNA PCR mix
2 -AACt (AACH = ACE Test sample — ACt Calibrator
sample)
Target gene: DNMT1, DNMT3a and DNMT3b

Figure 7 Experimental execution diagram

Table 1 Non-Thermal plasma machine features

318019 Non-Thermal plasma
Input power AC 220 V 50 Hz
Power (Watts/Hour) 462
Machine size
70 X 30 X 4

(cm: width X length X height))
Weight (kg) -
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2. MSANYIANEAUZNITRTYLAULA

1 o

Juiinuminlidlesudunisnaaswasdauminlann g Uani auieig

q

[
= U

9 dant vin1ste i sivdennduav eI MENAINITY RsIn1saTyiule

foTu USUNuesNaY kardnsin1snsiudsusimsidudnninga

v ' ¥
o v v A a =

1) UNNUNAINLNLVU

' 1%
o

Wwiindagaviie (n$u) - dmindaisuau (nFa)

1%

2) M sRseiula/fy/du = dmtindagaving (nSu) - dvdndaisuau (nSu)

>

IIUIUTU
3) USUNaueumnsnny = US1nauensNA(nSy) —Usunaenmnsimas(nsy)
4) dnsn1sasusimisidulile = YSunemsniunaviua (nSu)

Y oA X
YIAUNAINLNLVU (AFH)

3. NsANYIANYAIZYIN
AUTDINTANBIANBULIIND19DI91NING1TNUSVRS SAUN (2560) Iaeiiln
Fanundniguenin 128 # dWefnwiamninein lnesuiumiesazreseingu (Hot
carcass percentage) 598a¥U8991878n18UBA (External organs percentage) 398a3U84
9d91zn18u (visceral organs percentage) Youavuodd UdIUFA LA (retail cuts

percentage) A1NaNTN 1, 2, 3 Uag 4 AUEIRU

1) SovavveswIngy S dwingngu (n34) | x 100

YunIIn (nSu)

2) Souazvedaluizn1eguan WntnNedIzA1guen (NSY) | x 100

ihnidngngu (nx)

3) Sesazvesadviznnglu Ymuneisiznelu (nSu) x 100

ihnidngngu (nx)
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4) SPUATVDIVUAIURALGY = YIRUNTURIUAALGS (NS) x 100

ihningngu (nFx)

nugeg: dmingngu wuneda dwdngniteinseduesn sauiuasuds

n1sfnenaveswatauiunisuanseanvasduiiiisadeasiunisiasyivla uas
nssuruMsABueiniadudtemadia Quantitative Real-Time PCR
1. msafa RNA 91ndheghailede

anliusniln uazileny 63 Yu gndaimidnliuasiadsdmiinyedldlid dn
Tn&ifeatunniian mnduguviniudas 32 # Taswtsoandu § 16 ¢ e 16 ¢ niy
NSNTUEINAMEITN5AREEaU Sodium thiopental Usunas 100 fadnusienlanuidn
Adudonsuinaln diefiudiegnau vuiauseana 0.5 fadwns ldlu tube 1.5 fadans
7151 RNA later uazuifulingamadl -20 ssrivaidos

1.1 fu Trizol (Ribozol) Usu1ms 500 lulasans wagliu tissue lysis buffer
200 lalAsansuazyiinis Homogenization aedasadials 15 wil

1.2 1@y Chroloform Usuns 100 lulasans weraaeiioiun o naulu-nauun
1hly centrifuge 12,000 rpm figaumgdl 4 sswaidea (Wiegamniivied) um 15 uni

1.3 aediuveamailaniuuy (supernatant) Uszanas 500 lulasdns 1d tube
Indl szTewgnlnnznoudiuaisfinuime

1.4 1Ay Isopropanol 8M31d7u 1 : 1 (RNA : Isopropanol) 111U centrifuge
12,000 rpm U 15 u ANt Isopropanol i

1.5 1§ 75 % Ethanol U3uas 1 8addns (1000 lulasdans) Url vortex waz
centrifuge 7,500 rom WU 15 wnd mansazaediuveumvalads (Ethanol) senldnus
syisolnznou RNA UShunuasnnniauy

1.6 Yneh tube denalilFuseuszanas 30 wiiieauninzneuasla

1.7 \fu DEPC water (DNase/RNase free water) U3uns 25 - 50 lulasans

1.8 1hluvafigaunad 55 ssaneaidoa 15 w1it arntudiluiadarndudy

299 RNA A8LA389 nano drop 713A1Ne1IAaY A260
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2. M3dWATIZH cDNA
2.1 11 RNA fil#undaas199i cONA f289atinen ReverTra Ace® qPCR RT
Master mix with gDNA remover (TOYOBO, Japan) A1333ns7iu3emunzti $9il
2.2 1 RNA fifimnadududadu 0.5 lulasndu Tdaslu DNase 1 reaction 7
Usznaunie dx DNase master Mix wag Nuclease - free water
23 thluuiigamnd 37 ssnisaifeautu 5wt 9ntduifis 5RT Master Mix I

2.4 1hwdia3es Thermal Cycle PCR $u Bio Metra Tone 96G Inoasgumngdl

U dﬂl
£0y

37 2IAALEE WY 15 U

50 99FANEALYEE WKW 5 W

58 pIALYAYd WU 5 W

& o & A a a A e a
2.5 ntniiAuiioungd - 20 esAwalfea WeANvINTLARIDNYDIEU

falu

3. NSANYITZAUNISHEAYDRNYBIBUAIWALIA End-point PCR
11 cDNA WifinUSunaniianisfineiniswansesnvesduiieadasiunis
WiiulakaznszuiunsAduewiiaiatu Tnsldadludiunautes 5xFIREPoL® Master Mix
Ready to Load (Solis BioDyne, Estonia), 10 mM specific Primer (Table 2) U3u1a5334 10
lulasans anduiiluidia3es PCR T100™ Thermal Cycle (Bio-Rad) Tnerfmunaninyi
Usznavludae 95 sarwaidua 3 Uit udafinuSuia ONA Wusuau 30 sau e
gl 95 sarmgALgYd 30 U9, 58 BeAwALTEa 40 TUN, 72 BamleaLgd 30 JUN
AINGAIY T2 DIFTALTYE SmﬁLLaz?:uqmamwﬁ 4 paraaldya twavesUfAsendilaun
naEeURIY 1asidud agarose gel electrophoresis
4. NSUANIRRNYRIBUABINALA Real - Time PCR
11 cONA WinUSinaufiefinwiniswanseenvesdufiieadesiunisaiayiuls
LarNIEUILNTAATS Lo Tiaaty Iﬂaﬁmmﬂmqmmﬁﬁmmmu wagyi1 End-Point PCR
171 PCR product fldurnsraasudig 2% agarose gel electrophoresis 11 Primer filg
anmMefimnzauunldvin Real-Time PCR $ae1A309 Roche LightCycler (LC-480 Real-Time
PCR System; Roche Life Science, U.S.) lnufldiunauaniansiseduay LightCycler® 480
SYBR Green | Master (Roche Life Science, USA) Wag wazi1A1 Cycle threshold (CT)

ALPNIAIUI [NBIATIERNITUENIVDIEUAI8ENNT Relative normalized expression 2-
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AACE (AACE = ACt Test sample - ACt Calibrator sample) fiSunaduiusiusesunis

wansoenuedu B-Actin agsenunaiuaiads (Mean)

Table 2 Primer sequences for Real-time PCR

Gene* Sequence number Sequence (5 to 3) References
GH NM_204359.2 F: TGTTTGCCAACGCTGTGCT Zhang et al.
R: TTCTGCTGGGCGTCATCCT (2018)
GHR NM 001001293.1 F: GTCACACAGTTGCTTGGGAG Zhang et al.
R: TATGCGGCTGTTGGGTATCT (2018)
IGF1 NM 001004384.2 F: AGTTCGTATGTGGAGACAGAGGC Zhang et al.
R: CCAGCCTCCTCAGGTCACAAC (2018)
IGF1R NM 205032.1 F: TTGTGCTCCCCATTGCTTTC Zhang et al.
R: GGAACGTACACATCCGAAGC (2018)
IGFBP2 NM 205359.1 F: TCACAACCACGAGGACTCAAAG Zhang et al.
R: GCTGCCCATTCACCGACAT (2018)
DNMT1 NM 206952.1 F: ACAGCCTTCGCCGATTACA Li et al.
R: CTCTCCACCTGCTCCACCAC (2016)
DNMT3a NM 001024832.1 F: GGATAGCCAAGTTCAGCAAAG Li et al.
R: GGGAAGCCAAACACCCTCT (2016)
DNMT3b NM_001024828.1 F: GTGCTGTGCCTTGAACATTG Li et al.
R: TTCGTAACTTCGGAAACCATT (2016)
B-Actin NM 205518.1 F: GTGCGTGACATCAAGGAGAAGC Zhang et al.
R: CCACAGGACTCCATACCCAAGA (2018)

Note: *GH = growth hormone, GHR = growth hormone receptor, /GF1= insulin-like

growth factor 1, IGFIR = insulin-like growth factor 1 receptor, IGF2 = Insulin-

like growth factor 2, IGFBPZ2 = insulin-like growth factor binding protein, POU1F

= POU class 1 homeobox 1, DNMT1 = DNA Methyltransferase 1, DNMT3a =

DNA Methyltransferase 3 Alpha, DNMT3b = DNA Methyltransferase 3 Beta and

B-actin = Beta actin
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nsATIEidayaneaia
thieyauszansnmnsasyivlauazdnvareniliainnimaaswiiinggs
Yoyauuy CRD uaziUIouifisunuuaniisuosAade (Mean) #1835 Duncan’s New
Multiple-Range test (Kirk, 1995) aa8lUsunsu SPSS (SPSS, 2019) waguuannaoinig
LANIDDNYBITULIATIZUUY One way ANOVA in LSD Tngldnauitlaildsumanaundudy

fradseuriieu (Control)

a0uivinn 539 wazsrusautoya

1. AudIdeuasuinnssuemnsdnd 3 uag 4 USEm dillen 1in v dunetuis
Jwinvay3

2. iU jAn13nane ANEINBATANERS NINEINTETINYIALALAIUINE DY

UINYIRBULTATT Fariniiwallan

STELLIATIUNISTAIUNISIAY

YIUADUNGWAINIBU WA, 2563 D9 LADUNNTIAN W.A. 2565
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wansAnuUsEAnsnwnsaIyiRuTaveslinufiasgnuanssgvad

nmavaaedliwanandusis 3 szdufie 10 20 way 30 TunFsuideuifundudl
ilgsunanauidu lnevinafudeyanndunsidauseny 0 - 63 fu iledinsesiiiningy
(Body weight; BW) vafndaiiiugu (Weight gain) USu1auni1snule (Feed Intake; FI)
SnsnsaSayivlaaiesietu (Average Dairy Gain; ADG) Usednsamnisiuasueimsidu
\ilo (Feed Conversion Ratio; FCR) LazgnIIN1T0E50A (Survival rate) WaghUansiATIen
uga9e1g 0 - 21 31 0 - 42 Ju uaz 0 - 63 Tu

wuit907g 0 — 21 Yu laiwuanuuane1snsada (P>0.05) (Table 3) Failiuting
vosnsnnla Tagagiiomis suuvunisliorsuasin wargaumginieluidnidodli
mmﬁwﬁmlﬁﬂﬁgﬂé’ammwé’ns‘%%ﬁmaﬁiamsw‘%iylﬁuim AULTILTI LAZANATUNIY

Tselugnlaselunsiiilesanndudiswesnsusudidenvdmarinbinisiuld Ussavsninnis

WwseyAulnluunneneiy

Om1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 g el &3

Figure 8 21-day-old chickens, control group
(A; Control-Male, B; Control-Female)
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Oem1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Ocm1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

@
@
©
w0

1M 12 13 14 15 16 17 18 19 20

Figure 9 21-day-old chickens, treat-plasma 10 second
(A; P10-Male, B; P10-Female)

Figure 10 21-day-old chickens, treat-plasma 20 second

(A; P20-Male, B; P20-Female)
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Oem1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Oem1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

&
@
®
©
o

M 12 13 14 15 18 17 18 19 20

5 6 7 8 9 10

Figure 11 21-day-old chickens, treat-plasma 30 second
(A; P30-Male, B; P30-Female)

a [ 1Y

I8y 0 — 42 Tu wudnhulinean 42 Tu uazdnsn1sasuysiulawausoiuly

v 1 1 1 1 = v a a

wARnaulaSUNatau iy 10 way 20 el Aarasniinandu q dindndminduas

Y o9 1] q

oA a ~ A

Usuanisiuldveunagnguiildsunatanndu 20 3unit fAgeiinitngudu « el

9

Y [

Hod1AtUNI9@na (P<0.05) (Table 4)

o

Figure 12 42 day-old chickens, control group
(A; Control-Male, B; Control-Female)
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Figure 13 42 day-old chickens, treat-plasma 10 second
(A; P10-Male, B; P10-Female)

Figure 14 42-day-old chickens, treat-plasma 20 second

(A; P20-Male, B; P20-Female)
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Figure 15 42-day-old chickens, treat-plasma 30 second

(A; P30-Male, B; P30-Female)

' v
Y a a = v

¥39878 0 - 63 Tu WUIUIMLNFIN 63 W WIndndImiuduwazdnsinig

P

a a a a1 1

a 1w ¥ | av v < a
L"\]ifULG]‘UIWLﬂaEJ(5]a'J‘LJEL‘ULWﬁQﬂ@MﬂlﬂiUWﬁWaquu 10 wag 20 U UANFINIINQUBU

v Y

o

[
Y 1 =

ag19lided 1A N19adf (P<0.05) Fednsinisasaiulavesiinuiiiosetyiue 4 o 24
duavinudmagazddimvingds dnsinsasaiule wavdseaniaimnsivaguamisiania
wedle (1ure wazmne, 2540) drumadelunguinlasusasluldsunaraundulinueiy

LANANINIeEDG (P>0.05) (Table 5)

Figure 16 63 day-old chickens, control group
(A; Control-Male, B; Control-Female)
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Figure 17 63 day-old chickens, treat-plasma 10 second
(A; P10-Male, B; P10-Female)

Figure 18 63 day-old chickens, treat-plasma 20 second

(A; P20-Male, B; P20-Female)
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Figure 19 63 day-old chickens, treat-plasma 30 second
(A; P30-Male, B; P30-Female)

lagmalulagnaraunduiiodndumaluladndnisiuivivuazyssyndldly

WANE 9 AU IINISANYYAUNTE NaN1sunmg uazdallnatieiunisenkazn15asyAule

vouuanfy Fenalnniseenvesudaiiinduillelasunaraundutdudnsnaainnis
PN va = = a v & a & a ! ]

WaguLUaIAEANUANINNIEATNILAENIUANVDILUADANVUINAANTONUND FINAAD

AnUaEsatunIsgadinihnuntu Jsdndudmsunisenvesuin waraunduasaujisen

pondlaunazlulnsiau (Reactive Oxygen and Nitrogen Species; RONS) ia1nang

[y

uituagiufnesileuiiiumnansesnisiuiisendunatan s RONS 1y lussneen

lon mmmﬁwmamiﬁnﬁwmLuﬁml,azﬁﬂusjﬂfmaﬂﬁa%u ﬁﬁﬁuagﬁumzLaa’lLLagizéﬁ’U

Yoen3ldfinzan ( Adhikari et al., 2020)
ﬁm%’ﬂuﬁm'iﬂﬂﬁ?umil,l,ws'ﬂszmsmaaaqﬂmmaawmamLgmmm'ﬁ%mmugwm

dnsou o Waenld Inseyninveanarauduszasraufisenoendiau (reactive oxygen

v
v o A

species; ROS) Lﬁaﬁumaﬂuwuﬁ’a (Kuchenbecker et al., 2009) %Qﬂ’]iLLWiﬂi%ﬁ]T&J“{J@ﬂ ROS
ARannnaraufunion1siiinainnsazauues ROS agluimadiinsgdudeowatauiu
(Lin, et al,, 2017) R]%slj"JEJﬂ’JUQZJﬂ’]‘ﬁLﬁiJT\]o’IU’mLLaxﬂ’liLLEJﬂLGZIaé (Kalghatgi et al., 2010,
Steinbeck, et al., 2013) wag ROS Falnasonszurumsiduewfiaatudngls uonand
WU ROS TLAAIINNAIEN LG UYL RUAIIULANAISVDUTASTIATITN WAZAITHAUILIUY
“UENMHN'WUW]SLTJWI%QWULLazﬂ’]'E“UEHEJLﬁuwﬂﬁﬂﬂiﬁﬂﬁmwﬁmﬁl’sﬁia ROS AeluLlwaa

(Charentes, et al.,, 2013)
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FI9NNANIINAREINUIIADAAEBITUNITANYITBY Zhang et al, 2018 fivins
naaedldwanaiuiiseiusnstufio 11.7 16.4 22.0 uaz 22.7 kV. f9a1 30 3undi 1 uay 2
uilunnsziunanaun tngldnaraundudios 1 adduldfineny 4 Yu vedafiuiionnma
LazVARDNABILUULBNINA WU InATlETunanau By 11.7 kv Wunan 2 wid S8asns
Ssyulaederoty waglimadildiunaraniishsmadulaiifinidudeegaiulddn
Tngunfudaldmedasisyavinmmansyduladdnildnadelnefugiuresdnumema
WUgNIIU N15ANYIYBY Sakulthai et al. (2023) §aM51ANUTLAUVVDIAIT somatotropin
FaduulndeosTuuiinszdunsaiydvln Inswuilulimeagnguildsunanauiiszdu
y9sa1sfenanginiunadisuaznguitldldfunaianusliunns1amisada (P>0.05)
uenaniiduiunaunangauniglussuumaiuemns (Gut microbiome) fidskasonisgos

N13QATUDINIT WAZILNUBATUYRIA158 M5 IS 19N18edAT (Turnbaugh et al., 2006;

= o =

Rinttila, & Apajalahti, 2013) @9iin15@nw1v89 Cui et al, 2021 VIN1TANEBIANUANAIY

synanalunisasyAulandauduiusiu cecal microbiota Tuln wan1snaAaesnuI

)

wuATiSeana Bacteroides way Megamonas agluantdlugjvaslidaduinnitegditudday
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=

WUATNLIEFINA1LAEIT9IUNTEUIUNISIUNIUAT UV lnakAauduasUsenau
Usznaumelulundnailsasuiuannilasuuiannoinisnsrsnesugi iy ssitenadulle
Tladan1gatuisalasuanseruisnlesulmdundsuladiudu Useansainnis

Wwseuiulnfaghzu
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NANTSANYIANBZYIN
v @ gj v oA a = = = [y 1

nNN1sNAaRlinaIaNduns 3 seAuAe 10 20 war 30 U9 WisuWeuiungy
PN M Yo @ PN [y o lgj Y A =
nlalgsunataundu lnefiony 63 Ju vinnisnigaeenalivianue 128 A1 Wiednyiaan 1w
%N IAAIUINNITOEAZYDIYINEU (Hot carcass percentage) $98agU848i8IzA8UDN
(External organs percentage) Sogazuniaivizaglu (visceral organs percentage) Sogagy
VDITUAIUARLLGN (retail cuts percentage) NANITNAABINUINUNININTN LazRUNLTIVDILNA

oAy vo a Ao A | A o w =
Alunquitlasunataun 10 3wl drngeiigaeegeidedfy (P<0.05) F49INNANITNAGDY
NUIEDAARDINUNTSANEIUBY Zhang et al., 2018 Nvn1snaaesldwarandufissiu
Fafiufe 11.7 16.4 22.0 waw 22.7 kV. 713an 30 w9l 1 wae 2 winituynszaunataun tng
Tdwanaunduiios 1 assluluiineny 4 Ju vadlnfiudonnwd waznaasudsawuuienine
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1. nsuanseanvasBuiisatasiunisiaduivla

I1NNSANBINISLAReanasduiiiAsadestunisasyiivln #e Growth

hormone (GH), Insulin-like growth factor 1 (IGF-1), Growth Hormone Receptor (GHR),
Insulin-like growth factor 1 Receptor (IGF-1R) @ Insulin-Like Growth Factor Binding
Protein-2 (IGFBP2) aniileideduiiony 0 Tu Tinszviuuuusning wagluuonmanuinngui
I¥sunatanduis 3 seiu uaznguildléfunaraunbulinuauuandsiunisa ia

(P>0.05) (Figure 20, 21 and 22)
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Table 8 Effect of cold plasma on growth relative gene expression in liver tissues

of 0 and 63 day-old

Treatments
Genes

Control Plasma 10s Plasma 20s Plasma 30s
0 day
GH 1.00 + 1.16 0.65 + 0.56 0.74 + 0.64 0.75 + 0.34
IGF1 1.00 + 0.52 139 + 0.73 1.18 + 0.59 1.00 + 0.47
GHR 1.00 + 0.45 1.19 + 0.74 1.11 + 0.70 0.91 + 0.70
IGFIR 1.00 + 1.52 0.68 + 0.68 0.95 + 1.31 0.96 + 1.95
IGFBP2 1.00 + 0.73 0.97 + 0.55 1.14 + 0.93 1.11+0.73
63 day
GH 1.00 + 0.58° 0.41 + 0.24° 0.48 + 0.61° 0.51 + 0.28"
IGF1 1.00 + 0.94° 0.29 + 0.16" 0.35 + 0.23 0.30 + 0.11°
GHR 1.00 + 0.87 154 + 1.76 0.83 + 0.80 0.61 + 0.33
IGFIR 1.00 + 0.80 1.65 + 1.72 0.89 + 0.63 0.54 + 0.28
IGFBP2 1.00 + 1.04 154 + 1.81 0.83 + 0.77 0.60 + 0.52

Note: The data in the table represent the mean + standard deviation (SD).
Different English letters in the same row showed a statistically significant

difference at p < 0.05.
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Figure 20 Relative mRNA levels of Growth hormone (GH), Insulin-like growth
factor 1 (IGF-1), Growth Hormone Receptor (GHR), Insulin-like growth factor 1
Receptor (IGF-1) and Insulin-Like Growth Factor Binding Protein-2 (IGFBP2) in
liver tissues of 0 day-old (male) in Thai native chicken. Data are presented as
mean * SD (n=4); n represents an individual male Thai native chicken according

to the One way ANOVA with a Fisher’s least significant difference (LSD) test
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Figure 21 Relative mRNA levels of Growth hormone (GH), Insulin-like growth

factor 1 (IGF-1), Growth Hormone Receptor (GHR), Insulin-like growth factor 1

Receptor (IGF-1) and Insulin-Like Growth Factor Binding Protein-2 (IGFBP2) in

liver tissues of 0 day-old (female) in Thai native chicken. Data are presented as

mean % SD (n=4); n represents an individual female Thai native chicken

according to the One way ANOVA with a Fisher’s least significant difference

(LSD) test




a5

3.00 -
0 day-old
c oc
g @mP10
T 250
g m P20
E m P30
Z )
= 200 ~
S T
S
£
S 1.50 -
7]
>
@
- :
2 1.00 1 — — — — —
v
&
&
b
g 0.50 -
o
£
0.00
GH IGF1 GHR IGF1R IGFBP2

Figure 22 Relative mRNA levels of Growth hormone (GH), Insulin-like growth
factor 1 (IGF-1), Growth Hormone Receptor (GHR), Insulin-like growth factor 1
Receptor (IGF-1) and Insulin-Like Growth Factor Binding Protein-2 (IGFBP2) in
liver tissues of 0 day-old in Thai native chicken. Data are presented as mean *
SD (n=8); n represents an individual Thai native chicken according to the One

way ANOVA with a Fisher’s least significant difference (LSD) test

flony 63 WloTinszsuuuusnne nuimadngualdSunatanndu 10 uaz 30
i uasinedleRldunatain 20 Junil fsgdunisuanseanuesdu GH Aningueua
osiitfodfny (P>0.05) egnaudilssumanaundu 10 20 uay 30 Jundl nsuanseenves
fu IGF1 (P>0.05) uagluwagnauilléumananndu 20 Jund dszfunsuanseanvesiy
IGF1R fisnninnguauaulailéfunatain (P<0.05) (Figure 23 and 24) uaziilodins1siuuy
liusnmaudmuitnisnisuansesnyesdu GH uay IGF1 Tunduilldsunaauidu 10 20

[y

wag 30 Il IszAunisuwanseaniininingualunuilisunaitaun (P<0.05) (Figure 25)
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Figure 23 Relative mRNA levels of Growth hormone (GH), Insulin-like growth

factor 1 (IGF-1), Growth Hormone Receptor (GHR), Insulin-like growth factor 1

Receptor (IGF-1) and Insulin-Like Growth Factor Binding Protein-2 (IGFBP2) in

liver tissues of 63 day-old (male) in Thai native chicken. Data are presented as

mean * SD (n=4); n represents an individual male Thai native chicken according

to the One way ANOVA with a Fisher’s least significant difference (LSD) test
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Figure 24 Relative mRNA levels of Growth hormone (GH), Insulin-like growth

factor 1 (IGF-1), Growth Hormone Receptor (GHR), Insulin-like growth factor 1

Receptor (IGF-1) and Insulin-Like Growth Factor Binding Protein-2 (IGFBP2) in

liver tissues of 63 day-old (male) in Thai native chicken. Data are presented as

mean % SD (n=4); n represents an individual female Thai native chicken

according to the One way ANOVA with a Fisher’s least significant difference

(LSD) test
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Figure 25 Relative mRNA levels of Growth hormone (GH), Insulin-like growth
factor 1 (IGF-1), Growth Hormone Receptor (GHR), Insulin-like growth factor 1
Receptor (IGF-1) and Insulin-Like Growth Factor Binding Protein-2 (IGFBP2) in
liver tissues of 0 day-old (female) in Thai native chicken. Data are presented as
mean * SD (n=8); n represents an individual Thai native chicken according to

the One way ANOVA with a Fisher’s least significant difference (LSD) test

Tn8 Growth hormone (GH) fadndunauaddilunmsiaiaduln nswamn way
NSLHINANYVOIERT (Wang, X. et. al., 2014) LﬂuLﬂﬂlwﬁaaﬁmuﬁ%aaﬂqwéshuiezjmimﬁﬁ
(somatomedin) #i3efliFenin fnszdumsaigyiulaiilassairendedugau (insulin-like
growth factor 1; 1GF1) Tnelnsneesluuaznseduliiinnsadne IGF1 dedulvgintuiisdy
21Nt 1GFL arleangniiietenzilivianesig 4 @3 Insulin Like Growth Factor Binding
Protein 2 w3a IGFBP2 tuazvitiidusduiu 16F1 Wedreunilesls GF1 fongnns
Fauiiemuutusazdmal’ 1GF1 aunsaitarluduiu Growth hormone | receptor 3o
IGFIR Tegwaditvmeyilinsviauvessesluuwdulusgrasiuussansam (Eddy and
Johan, 2005) Tnan1s@nw198d Ip et al. (2001) waz Nie et al. (2005) lda5u18791 GH waz

IGF1 fanuduiusiuiiving dns1nsasaiuln msasyivlavesnseantula waviiy
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ANSYINIUVBY GH Wae IGF] Annudenmandkazstaulaany Weoseaunishandaan GH 9
anassdsnavinlyinnsvinauves IGF1 Nanasauluaieituiu

o X = a a4 ) a a A o =
‘VI\TUQ']ﬂﬂ']sﬂﬂ'l‘fﬂﬂ'ﬁLLﬁ@Q@@ﬂGU@QEJu‘VlLﬂEJ']GU@Qﬂ'Uﬂ’ﬁLQ?QJJW]‘UIGWI@']E! 63 91U 139 9

FUA19HU NUIlain1sIEnatau I duLa1TEAuUNISHANIRaNYRIE UMLABITRIAUNT
SRS 19 GH Lay IGF] dinsiansoaniianad Taannain1sAne1ves Lu et al. (2010)

MmihnsfnwiseAunIsuanieanvesdu IGFI ongusnilnauds 18 dUamiluln Arbor Acres

'
J IS

wuindlelieny 2 AUAMTEAUNTLAAIBONYBY IGF] L3UETU LagisNann15vn91uas ile

[

918:1d 6 dUa9t uaNIINTNIHIN (2016) IN5ANWITEAUNITHANIDDNYRY GH Wae IGFI

9
17

Tulafwdledlasy N91g 0, 4, 6, 8 uay 10 dUnmi wuinfleny 2 e disgdunisuansesn
904 IGF1 gegadadianudululadn 16F1 fnsvinuladlugsuvesnisiasyiulangain
pan3nluiln @enAdesiun1sAne1v8s Richards et al. (2005) ¥n15AnwIsEAUNIS

LaR90aNvad IGF1 Nangnaudin 14-28 Jufimasiln 3 dUavilulieas nanismaasanuidn

Y [

TEAUNSWARIBBNTYBY IGF] TNy 3 danilulialsgenitneudln 14-28 Ju agrelidudAny

9@ (P<0.05)
waegalsimuiiafiansuinisuanseanvesduiiineatasiunisasyivlngiuiu
Uszdvsnmnistasgiivlndununlnfiudesilasunananduiiuss@nsammsasgiivle

Andnnquitlulasunataun win1suanseanvesduiliiedtesiuniswsuule N GH was

= 1

IGF1 finsuanseendianas Felafifisnsnsasuiulndinzinnsuanseanves IGFI fishndn

'
I

lnNdsnsn1siaseyLiulafgn (Scanes et. al,, 1989) annnisAnwidaziiulainlaflasu

o & a4 & a ) = 1Y) ¢ & o | v o Y
NANEN LI ULAL LAl LS T LIANELLNE 63 TUNSD 9 UM uumﬂﬁlmwmmummm
g9die 1,422.2 nSu FelaeUnAuaslniudiestuiidnsinsasayiulnt wagsdedldssesiianly
nsideareutIuuie v lndmtnaunasimanaiianis adevesdnuuenieiugnssy

Ya9lnNuiing wazazldiaiuinde 16 dUaiiielvbauinidn 1,400 — 1,600 NS V9

(3

n13Anw1ves Bstuyl A3yde (2549) NFnwinavesiuglnreUsuiauazvuInvendule
nanaile nudtlnnudlestiviunavesdulendiuiiowasanindulenaiuiiedvidwinly

nauilalniulsedianuuwdutazsasfnnIlnateun1anisa netdeeadululsinseeu

b4

a A o a o o v =
ATTLEAIDDNUYDIYU IGF] 1/]151’]11NaﬂUﬂ']iaﬁ'NLﬁusLEJﬂa']llLUQLL@QV]ﬁQSUUIUbLﬂWULN@\‘1

= a A 1% o a a = L o as A d
‘?Nu@ﬂﬁ]"lﬂ‘ﬁJULﬂEJ’JGU@QﬂUﬂ']iL"UiiyJL@UIG\IUﬂqiﬁﬂ‘Hqu EN:HEJuVILﬂEn‘UENﬂ‘Uﬂﬁﬂmmua

=

U1nn@7 wagnsggn 1y Transforming growth factor B w38 TGF-B3 wag Pituitary-

1w o w

Specific transcription factor (PIT1 #3® GHF1 %39 POUIF1) fifians SNANDANWUTANAYNY

< 13

Aswgnia 89 Li et al. (2003) 518914 ferwduitusiuiinindieny 6 &Un1i Wosidud
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i luiudesisswadln Wiuntnln wWesiduseinwaziintdnvadasalnile Inenaain
nsAnwluesatdsllanunsaaSuielaegretaauiedtun1skanioanuesdu GH wag IGFI
NanausdinasioUszaninimnisiasgyvlunguildsunataunduiiudu uasiiioaiuis
nalniingumssiegannsAnwluguiieitesiunsasydulalungudy q delulusuian
a o d Y] o a & a &
2. NISUEN9@BNVBITUTNYATRINUNTZUIUNTSALDULBLNAALATY
nan1sfnwnuInneuaziinataundunnldiy BurrgnatuAunITnIIY
a U = & a & a ) = . \ o § v
an3udu FadunannannssuIunsADULialatu %30 Hypermethylation @swavinlinnis
niuadatulasduaseilusiuiilunssuiunisfisesinnams uaasuduliugnaivauniy
TWée laseunianinresmatauniussioyuadaszlunguues Reactive oxygen species
(ROS) g liiAnaudeniganujiseteendintusieasdilulana 1y nsiinadn
Weseanlud uazlusiuaisuatia (Davies, 1995) aifinauliaunasenineaisiuoyya
daszuavoyyadasy awlugn1siin Oxidative stress BedawalviiinnTsuantoenvegul
WasuwUashulaenldinisildsuwlasaiduiuavosmduie Sunitnisilasuwlatvsa
a a 4 a @ a o A I =3 a a 6 1 19
ilawAng lnensyuiunisauleuiaatuioduniduefiaudndiiunu (Goldberg
et al. 1997; Cerda, & Weitzman, 2007) Wedmanaunduuldluluiiniieny 4 Ju udmuiy
< ° v ' a A ° ad O A |

auyanataunduiinayilingiufianuunizvuanvavesiidutunaneenlunieienin
demethylation dsxaligufgnalvaunisnsiuaasdduluainisaniaiule
(hypomethylation) WaglAnNIEUIUAIITNTIUETULAENTEUATIZAIUSAUA LN

FIN15ANBINITHANIDDNVRITUNLALIVDITUNTZUIUNISALDULDLUTIaLATY AB
DNA methyltransferase 1 (DNMT1), DNA methyltransferase 3 alpha (DNMT3a) wkag DNA
methyltransferase 3 beta (DNMT3b) lag DNMT 913 3 @adiaudfgluszuinenisniide

Y I

feauLarnIrUINNSAUBWRaatdu tTng DNMTI de3nduwiiansiuaweisalunns

[ o A

thysdnunidffigaludnifinsegndunds findhillunis Snwnaniuzveauiiaaduluaed
Buefiduesgidulnadluiugn (L et al. 2016) wagiunumdrdylunisadrsnuunnsng
VDIUYAANADAIUDINITUULTAE (Egger et al. 2006; Moore et al. 2012) @2 DNMT3a uag
DNMT3b Lﬁaﬁﬂ'15LLamaaﬂ%mmmﬁﬂﬁLﬁmmstﬁmyjLmﬁaﬁgq DNA @1gLdiy uag DNA @
fidans1zsilna (Okano et al,, 1999) Fewvinual DNMT3a uaz DNMT3b Jsgnidenindu
de novo methylation (Ge et al. 2004; Riggs, & Xiong, 2004) Fanrsuanieanveady
DNMT3a azfimsuansoenaeudiannn deddunasanisiadguaznisiamiveasad diu
AsuaAseenves DNMT3b faanieidosedrsnnlussritsnsiamnlugasiu (Takeshima

et al,, 2006; Yen et al., 1992; Xje et al., 1999) %ﬁﬁﬂﬁﬁﬂwwaﬂ Fernandez et al. (2020)
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yhnsfnwaniuzvessiiaatuluduuilesonisegsenvessadlulinuiinisuanseenyes
81 DNMT3b ‘17134mLﬁulﬂﬁmmei’wﬁzgasm?iaﬁ’Umimuaummamaaﬂﬁumﬁu Sox9 uag
Scleraxis Tierdatunsadienunsnansveeas wazinasenisuanioanvosdiy Bakl 7
Aerfunisaeveaead Ingldaiidnvasiamsveiniswauioey Ssnsulsiveseadiy
szopusn maasyiiule weznsueneeniduileBoinmeasiietuldusuliiufausudssl
finle (Patten, 1898) iasuilndan1siaurvosiisouaradniusell fageulsznoudae
aYoneramuais Ui onssseiinudannnnnsilnly (Zusman, & Ornoy, 1990; Kavlock, &
Daston 1997; Hu et al. 1993) 1ile DNMT3b iin1suanteenuiniiullezdimaidesnonts
WUYBIFI88U YIARIsauLATELATULaLAele (Li, 2002; Jin et al,, 2011) dn1sAnw1ves
Li et al. 2016 ¥nsAnwuIlTesnsWasuLUaweanssuIunsiduawiaadululd
wuhnsinwiaaduilseiuresmsiaiinniulusresvensiaunvesiiseuiiiiiaann
u Galuszezang 9 veamsimuvesiisewiiorzsiniuluiluetoazes 9 duddyetis
1nn wnemsfiaeduiuezlugudinns transcription wazilgnisinvanenisiauives
foouls

Tnga1nn15AnEIvee Zhang et al. (2018) wuinsyuILAS o Aaladunou
Iasunanaufuazeglusedugs w3a Hypermethylation %ﬂﬁmav’fﬂﬁmmamaaﬂ%ﬁua@j
Tuseauiisn (Jin, & Robertson, 2011) wagiiiefinisiinaraundunldlulefinud a Hu
syogimsaumdainm ilvinssuiunsidueniialatusglussiuiianas uavdsmaliinig
LﬁmLmﬁaLa%uagiugULLuumaq global hypomethylation %aﬁ]umaammnawgmﬁam
Tneiluludluy Usvneufiunanisdineinuinnisuansesnvesiiu DNMTI wag DNMT36
Juweuleilunisiianszurunsiduewfiaaduiinisuanseaniianas o19dawartli
nszuruN R AN fialatuanasdiag Sannsiie hypomethylation 9gn3fuN13 transcription
2938U (Baylin et al., 2001) wazrlun15@ne1ues Zhang et al. (2018) anuinnaslanaraun
Huilnafumsuansesnuesdu 76 , TPO way THRs MAvdesiunsydunsnaamdanuuay
nsduaszildsiunislusiniednisuanseanifinuiniu lnsnismiuaueiusziu

o w 1 a

demethylation fiunsfiaugiufiasonanlnana deunthiffinsAnwmsldnataundu
Tuiwaduaziiod ovesdedidin (Kalghatsi et al, 2010; Kalghatai et al, 2011; Kaushik et al,
2014) uagiin1sAnwues Zhang et al. (2018) virnsnageunsianataudunuu Dielectric
Barrier Discharge (DBD) Tuai¥$uvasli Ingnuinnszuiumsiidueniiaatuinadonanm
$1unu uaznsadouvesalsy (Montjean et al., 2012; Montjean et al., 2015) JUkUUUD4

nsiawfiaatulualiudmarennuanysaivedlasunfuuazn1sianioanyeddu (Stuppia
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et al., 2015; Pacchierotti, & Spano, 2015) NN IMUISERUTeINSAnfiaatuinly
s2iUs (hypomethylation) (Hammoud et al. 2009) @awavilwseduves ATP Aiflunuiv
drAglunisadreadsy msm?i'auﬁmaqaL"TJ%:uLLasmmmmmlumiﬂﬁau% (Misro, &
Ramya, 2012; Kamali et al., 2017; Khan, 2011) gnAIuANNIUsEAU demethylation vinlyidl
Asd AT e ATP mntunavdsnasionisiiiumsindeulmuesaddudiiintunun
Heiflofinnsannanisuansesnvesduiiiieadosiunsruunstdueowiiaad
sufunauszansnmmssadulaudnduualdudululufmmafeatuannisidnaieaun
SululaiinTud 4 Aicdainsiauivessieeuy e1adwalimAnnis demethylation wazyily
mil,ﬁml,uﬁat,aﬁfj"uagﬂuizﬁu hypomethylation wazinaviliiiseululafiniiladSunanayn
Fuanunsaiaulfunniy uavdwalidninasgduladianinduilaildsunataundu

(Figure 26, 27 and 28)
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Table 10 Effect of cold plasma on DNA methylation relative gene expression in

liver tissues of 0 and 63 day-old

Treatments
Genes

Control Plasma 10s Plasma 20s Plasma 30s
0 day
DNMT1 1.00 + 0.38 1.08 + 0.72 1.01 £ 0.45 0.94 + 0.18
DNMT3O 1.00 + 0.31 1.25+1.01 1.03 + 0.39 1.09 + 0.43
DNMT368 1.00 + 1.84 0.41+0.50° 024 +0.15° 0.26 + 0.16 °
63 day
DNMT1 1.00 + 0.38 1.00 + 0.37 1.16 + 0.82 1.10 £ 0.59
DNMT3O 1.00 £ 0.15 1.03 + 0.30 1.03 £ 0.28 1.05 £ 0.49
DNMT36 1.00 + 1.62 091 + 1.71 0.80 = 1.03 0.41 +1.48

Note: The data in the table represent the mean + standard deviation (SD). Different

English letters in the same row showed a statistically significant difference at

p < 0.05
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Figure 26 Relative mRNA levels of DNA methyltransferase 1 (DNMT1), DNA

methyltransferase 3 alpha (DNMT3a) and DNA methyltransferase 3 beta

(DNMT3b) in liver tissues of 0 day-old (male) in Thai native chicken. Data are

presented as mean + SD (n=4); n represents an individual male Thai native

chicken according to the One way ANOVA with a Fisher’s least significant

difference (LSD) test
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Figure 27 Relative mRNA levels of DNA methyltransferase 1 (DNMT1), DNA
methyltransferase 3 alpha (DNMT3a) and DNA methyltransferase 3 beta
(DNMT3b) in liver tissues of 0 day-old (female) in Thai native chicken. Data are
presented as mean + SD (n=4); n represents an individual female Thai native
chicken according to the One way ANOVA with a Fisher’s least significant
difference (LSD) test
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Figure 28 Relative mRNA levels of DNA methyltransferase 1 (DNMT1), DNA
methyltransferase 3 alpha (DNMT3a) and DNA methyltransferase 3 beta
(DNMT3Db) in liver tissues of 0 day-old in Thai native chicken. Data are
presented as mean x SD (n=8); n represents an individual Thai native chicken
according to the One way ANOVA with a Fisher’s least significant difference

(LSD) test

WAT 18 63 TUNUIINTWARIDNTBIEY DNMT 73 3 s lalilanuuwansnanieada
PLUNIT AT UL UL NLNALAZALATI AU UL NNA D9t i unamsI2n159119IUY998 U
ﬁqnén%aeﬂmﬁ'wﬁwmmiﬂ’muwmL%aésl,wzméfmﬂwé’ﬂ NANISANYINITHENIDBNVDY

Budanaifeny 63 Tuislaifinnuunnedaneadia (Figure 29, 30 and 31)
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Figure 29 Relative mRNA levels of DNA methyltransferase 1 (DNMT1), DNA

methyltransferase 3 alpha (DNMT3a) and DNA methyltransferase 3 beta

(DNMT3Db) in liver tissues of 63 day-old (male) in Thai native chicken. Data are

presented as mean + SD (n=4); n represents an individual male Thai native

chicken according to the One way ANOVA with a Fisher’s least significant

difference (LSD) test
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Figure 30 Relative mRNA levels of DNA methyltransferase 1 (DNMT1), DNA

methyltransferase 3 alpha (DNMT3a) and DNA methyltransferase 3 beta

(DNMT3Db) in liver tissues of 63 day-old (female) in Thai native chicken. Data are

presented as mean £ SD (n=4); n represents an individual female Thai native

chicken according to the One way ANOVA with a Fisher’s least significant

difference (LSD) test
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Figure 31 Relative mRNA levels of DNA methyltransferase 1 (DNMT1), DNA
methyltransferase 3 alpha (DNMT3a) and DNA methyltransferase 3 beta
(DNMT3b) in liver tissues of 63 day-old in Thai native chicken. Data are

presented as mean + SD (n=8); n represents an individual Thai native chicken
according to the One way ANOVA with a Fisher’s least significant difference

(LSD) test

(A) GH (B) IGF1 (C) DNMT3b

C P10 P20 P30 C P10 P20 P30 C P10 P20 P30

L “ 3

Figure 32 End-point PCR study (A) is GH expression in liver tissue on 63 day-old,
(B) IGF1 expression in liver tissue on 63 day-old and (C) DNMT3b expression in

liver tissue on 0 day-old
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Figure 33 The hypothesis of Non-thermal plasma technology on DNA

methylation. o represent methylated cytosine, and O represent

unmethylated cytosine
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methylated dasninuulasiulay Z datferveaneidy (Teranishi et al., 2001) M9dan
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Nacl (5M) 0.8 ml
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Proteinase K 2.0 mg
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ANANUIN T NITUANIDDNVDIBU

Table 13 AIN15ULENIDONVDIBU (Gene expression) WazA1 Normalized 8ufitnga9a4

luN13LR3YLAULATNE 0 Tu wenwwe

Gene expression Normalized
Treatment Beta-
GH IGF1 GHR  IGFIR  IGFBP2 GH IGF1 GHR  IGFIR  IGFBP2
actin
1 19.47 2749 2857 2132 26.14 27.05 0.297 0.745 1474  0.128 0.086
2 20.31 26.63 29.11 2236 2661 23.48 0.965 0917 1293  0.166 1.827
- 3 23.25 28.18 31.13 3032  25.11 27.46 2535 1.735 0.040 3.609 0.894
a4 18.57 27.14" 21974 20.73 |25.65 22.35 0.202 0.603 1.193  0.096 1.192
Average Average
20.40 2736 2919 2368  25.88 25.09 1.000 1.000 1.000  1.000 1.000
male. male.
5 21.17 31.49  30.39 2287 2744 24.83 0.155 1.132  1.294  0.287 1.747
6 20.54 2724 2999 2298  26.88 24.23 1903 0958 0.774  0.273 1.710
7 20.97 ITWe—29.86 A RR.75\\ 21 .2% 26.90 1532 1415 1223 2240 0.361
8 19.77 28:68 307« 2233 . 2391 26.69 0.410 0495 0.709  1.200 0.182
Average Average
20.61 28.85 30.10 2273  25.64 25.66 1.000 1.000 1.000  1.000 1.000
female female
1 19.73 2589 2817 21.04 2597 2377 1.085 1.180 2153  0.174 1.004
2 20.33 30.04 2893 2258  27.10 24.12 0.093 1052 1.127  0.120 1.191
- 3 19.20 28.65 2839 27.04 2255 24.13 0.111 0702 0.023  1.279 0.542
[ 20.82 B2 2, X P3P J 2419 24.64 0214 2420 1810 0.158 1.165
Average Average
20.02 28.47 2843 2326 2570 24.17 0375 1339 1278  0.433 0.975
male male
5 19.47 2650 2809 2099 2551 23.41 1514 1710 1465  0.335 1.439
6 22.45 2893 3095 2365 29.22 25.94 2214 1846 1828  0.202 1.957
7 20.78 30.57  30.79 2488 2448 27.35 0.223  0.653 0.245  1.700 0.233
8 21.27 2829 2987 2341  24.65 27.65 1517 1722 0953 2115 0.264
Average Average
20.99 2857 2993 2323 2597 26.09 1367 1483 1.123  1.088 0.973
female female
1 19.00 28.65 2825 2057 2547 23.47 0.096 0.672 1.802  0.147 0.746
2 19.30 2828 2817 2182  26.37 23.46 0.153 0.873 0.932  0.097 0.919
. 3 19.41 2641 2874 2598  21.52 23.30 0.606  0.63¢  0.056  3.038 1.114
[ 18.85 2639 2741 2127  26.00 22.65 0416 1.082 0.998  0.092 1.183
Average Average
19.14 2743 2814 2241 2484 23.22 0318 0.815 0.947 0844 0.990

male male
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Gene expression Normalized
Treatment Beta-
GH IGF1 GHR  IGFIR IGFBP2 GH IGF1 GHR  IGFIR  IGFBP2
actin

1 19.47 2749 2857 2132 26.14 27.05 0.297 0.745 1474  0.128 0.086
2 20.31 26.63  29.11 2236  26.61 23.48 0.965 0917 1293  0.166 1.827
T 3 23.25 28.18  31.13 3032  25.11 27.46 2535 1735 0.040 3.609 0.894
[ 18.57 2714 2797 2073 25.65 22.35 0.202 0.603 1.193  0.096 1.192

Average Average
20.40 2736 2919  23.68  25.88 25.09 1.000 1.000 1.000  1.000 1.000

male. male.

5 19.84 2758  29.64 2241  26.53 24.28 0.928 0.758 0.709 0.214 1.018
6 21.73 2747 3009 2327 2733 24.30 3709 2050 1444  0.454 3.724
7 24.89 31.50 3262 2592  28.06 30.82 2020 3179 2064 2448 0.361
8 18.73 2697 2796 2129 2274 25.37 0.654 1118 0.713 1372 0.220

Average Average
21.30 2838  30.08 2322 2617 26.19 1828 1776 1232  1.122 1.331

female female
1 19.37 26.15 2764 2199  26.26 23.65 0.701 1322 0.868 0.110 0.849
2 19.01 2741 2865 2232 27.09 24.08 0.230 0515 0.540  0.048 0.490
- 3 20.24 26.61 2860 2631 21.86 25.16 0937 1251 0.080 4.266 0.545
[ 18.00 259 2766 4033\ A6 21.56 0.462 0508 1.062 0.114 1.397

Average Average
19.16 2639 2814 2274  25.02 23.61 0.582 0.899 0.637 1.134 0.820

male male

5 20.72 2854 2939 2175 2693 23.93 0.871 1645 2058 0.298 2.382
6 20.56 28.11 3004 2263 27.20 23.90 1.058 0941 1.006 0.221 2.180
7 19.08 26.11 2885 2189 23.78 26.33 1501 0.766 0598  0.847 0.144

Average Average
20.12 2759 2943 2209 2597 24.72 1.143 1117 1.221  0.456 1.569

female female
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Table 14 AMN1SUEAIDDNYDIBU (Gene expression) WazA1 Normalized 8ufitiandag

fun1ssyiuladiony 0 Ju luuenwwa

Treatment Gene expression Normalized
Beta-actin GH IGF1 GHR IGFIR IGFBP2 GH IGF1 GHR IGF1R IGFBP2
1 19.47 27.49 28.57 21.32 26.14 27.05 0.427 0.926 1297 0.160  0.098
2 20.31 26.63 29.11 22.36 26.61 23.48 1.387 1.140 1138  0.209  2.089
3 23.25 28.18 31.13 30.32 25.11 27.46 3.642 2.157  0.035 4531 1.022
a4 18.57 27.14 27.97 20.73 25.65 22.35 0.291 0.749  1.050  0.121 1.363
T1 5 21.17 31.49 30.39 22.87 27.44 24.83 0.087 0.857 1449 0214  1.497
6 20.54 27.24 29.99 22.98 26.88 24.23 1.072 0.726  0.867 0.203  1.465
7 20.97 27.98 29.86 22.75 24.27 26.90 0.863 1.071 1369  1.668  0.309
8 19.77 28.68 30.17 22.33 2397 26.69 0.231 0375 0794 0893 0.156
Average 20.51 28.10 29.65 2321 25.76 25.37 1.000 1.000 1.000  1.000  1.000
1 19.73 25.89 28.17 21.04 25.97 23.77 1.559 1.466 1895 0.218  1.148
2 20.33 30.04 28.93 22.58 27.10 24.12 0.133 1308 0.992 0.151 1.362
3 19.20 28.65 28.39 27.04 22.55 24.13 0.159 0.873 0.021 1605 0619
T2 [ 20.82 #0.52 28.22 22.38 2% 24.64 0.307 3.008 1.593 0.198  1.332
5 19.47 26.50 28.09 20.99 25.51 2341 0.853 1.295 1641 0250  1.233
6 22.45 28.93 30.95 23.65 29.22 25.94 1.247 1.398  2.047 0.150  1.676
7 20.78 30.57 30.79 24.88 24.48 2435 0.126 0.495 0274 1266  0.199
8 21.27 28.29 29.87 23.41 24.65 27.65 0.854 1304 1067 1575  0.226
Average 20.51 28.52 29.18 23.24 25.83 253 0.655 1393 1191 0.677 0974
1 19.00 28.65 28.25 20.57 25.47 23.47 0.138 0.835 1586 0.185  0.852
2 19.30 28.28 28.17 21.82 26.37 23.46 0.220 1.085 0.820 0.122  1.051
3 19.41 26.41 28.74 25.98 21.52 23.30 0.871 0.788 0.050 3814  1.273
[ 18.85 26.39 27.41 21.27 26.00 22.65 0.598 1.345 0878 0.116 1353
T3 5 19.84 27.58 29.64 2241 26.53 24.28 0.523 0.573 0794 0.159  0.872
6 21.73 27.47 30.09 23 20 2033 24.30 2.090 1.552 1617 0.338  3.190
7 24.89 31.50 32.62 25.92 28.06 30.82 1.138 2407 2311 1823  0.309
8 18.73 26.97 27.96 21.29 22.74 25.37 0.368 0.847 0798 1021  0.189
Average 20.22 27.90 29.11 22.81 25.50 24.71 0.743 1.179 1107 0947  1.136
1 19.37 26.15 27.64 21.99 26.26 23.65 1.008 1.643  0.764 0.138 0970
2 19.01 27.41 28.65 22.32 27.09 24.08 0.330 0.640 0475 0.061  0.560
3 20.24 26.61 28.60 26.31 21.86 25.16 1.346 1.555 0.070 5355  0.623
™ 4 18.00 25.39 27.66 20.33 24.85 21.56 0.664 0.631 0934  0.143  1.597
5 20.72 28.54 29.39 21.75 26.93 23.93 0.491 1.245 2305 0.222 2041
6 20.56 28.11 30.04 22.63 27.20 23.90 0.596 0.712 1126  0.165  1.868
7 19.08 26.11 28.85 21.89 23.78 26.33 0.845 0.580 0.670 0.631 0.124
Average 19.57 26.90 28.69 22.46 25.42 24.09 0.739 0949 0880 1002  1.089
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Table 15 AMN1SUEAIDDNUDIBU (Gene expression) WazA1 Normalized 8ufitiandag

flun1slaseyiAulnieny 63 Ju wenwwe

Gene expression Normalized
Treatment
Beta-
GH IGF1 GHR IGF1R IGFBP2 GH IGF1 GHR IGFIR  IGFBP2
actin
1 17.24 29.38 22.18 19.17 25.44 23.17 0.460 0.659 1.044 0.749 1.011
2 18.99 29.31 22.89 21.20 26.17 24.00 1.620 1.354 0.856 1.513 1.910
- 3 19.72 30.89 23.23 21.14 27.10 26.07 0.902 1.777 1.487 1.317 0.757
4 16.66 27.66 23.25 19.36 25.69 24.25 1.018 0.210 0.613 0.421 0.321
Average Average
18.15 29.31 22.89 20.22 26.10 24.37 1.000 1.000 1.000 1.000 1.000
male male
5 17.94 30.35 23.61 21.66 27.05 24.87 0.700 1.393 1.778 1.454 2.482
6 17.60 30.46 24.07 23.59 27.57 27.58 0.515 0.804 0.369 0.802 0.300
7 18.45 29.44 25.65 2351 28.72 28.01 1.878 0.482 0.704 0.652 0.400
8 16.79 28.82 22.53 21.14 26.31 25.32 0.907 320 1.149 1.092 0.818
Average Average
17.69 29.77 23.96 22.47 27.41 26.45 1.000 1.000 1.000 1.000 1.000
female female
1 18.97 30.61 25.01 19.65 25.52 23.73 0.651 0.308 2.480 2.351 2.277
2 18.04 31.58 24.45 18.92 24.75 23.75 0.175 0.237 2.153 2.091 1.180
. 3 19.01 33.29 25.75 20.23 25.39 23.43 0.105 0.190 1.711 2.626 2.888
4 16.77 29.34 22.93 20.25 26.10 24.38 0.341 0.282 0.357 0.341 0.316
Average Average
18.20 B1.2; 24.54 19.76 25.44 23.82 0.318 0.254 1.675 1.852 1.665
male male
5 18.02 30.03 24.52 22.17 27.24 25.58 0.930 0.788 1.320 1.349 1.609
6 14.95 28.38 2335 21.24 25.82 24.16 0.345 0.209 0.299 0.429 0.509
7 16.39 29.25 23.33 21.47 26.78 25.39 0.516 0.577 0.694 0.601 0.593
8 16.09 28.81 25.66 21.45 25.44 24.21 0.562 0.093 0.569 1.232 1.084
Average Average
16.36 29.12 24.22 21.58 26.32 24.83 0.588 0.417 0.720 0.903 0.949
female female
1 20.34 30.75 27.64 22.93 27.72 27.29 1.527 0.128 0.661 1.318 0.502
2 16.77 30.34 23.14 18.37 24.49 22.24 0.171 0.245 1.316 1.042 1.392
3 3 16.94 29.84 23.37 19.11 25.36 23.16 0.274 0.235 0.888 0.643 0.830
4 18.05 31.35 2323 2111 27.16 26.83 0.207 0.559 0.476 0.399 0.141
Average Average
18.03 30.57 24.35 20.38 26.18 24.88 0.545 0.292 0.835 0.850 0.716
male male
5 16.72 30.03 23.20 19.71 26.40 23.44 0.374 0.792 2.944 0.975 2.856
6 16.12 28.79 22.97 23.82 25.34 23.09 0.587 0.616 0.113 1.351 2.422
7 16.39 30.63 2335 24.22 26.10 27.83 0.198 0.569 0.103 0.959 0.109
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Gene expression Normalized
Treatment
Beta-
GH IGF1 GHR IGF1R IGFBP2 GH IGF1 GHR IGFIR  IGFBP2
actin
1 17.24 29.38 22.18 19.17 25.44 23.17 0.460 0.659 1.044 0.749 1.011
2 18.99 29.31 22.89 21.20 26.17 24.00 1.620 1.354 0.856 1.513 1.910
T 3 19.72 30.89 23.23 21.14 27.10 26.07 0.902 1777 1.487 1.317 0.757
4 16.66 27.66 23.25 19.36 25.69 24.25 1.018 0.210 0.613 0.421 0.321
Average Average
18.15 29.31 22.89 20.22 26.10 24.37 1.000 1.000 1.000 1.000 1.000
male male
5 17.94 30.35 23.61 21.66 27.05 24.87 0.700 1.393 1.778 1.454 2.482
6 17.60 30.46 24.07 23.59 27.57 27.58 0.515 0.804 0.369 0.802 0.300
7 18.45 29.44 25.65 2351 28.72 28.01 1.878 0.482 0.704 0.652 0.400
8 16.79 28.82 2253 21.14 26.31 25.32 0.907 1.321 1.149 1.092 0.818
Average Average
17.69 29.77 23.96 22.47 27.41 26.45 1.000 1.000 1.000 1.000 1.000
female female
8 16.26 29.74 24.67 23.79 25.99 28.15 0.333 0.208 0.127 0.947 0.080
Average Average
16.37 29.80 2355 22.88 25.96 25.63 0.373 0.546 0.822 1.058 1.367
female female
1 15.84 29.50 22.89 18.67 24.82 21.76 0.161 0.153 0.560 0.434 1.026
2 16.85 29.07 23.24 20.29 26.50 24.58 0.436 0.241 0.366 0.274 0.292
T 3 154 30.11 22.26 19.28 26.06 23.87 0.101 0.226 0.350 0.176 0.226
4 15.92 28.25 22.67 20.06 25.98 23.80 0.404 0.189 0.226 0.206 0.263
Average Average
16.10 29.23 22.76 19.58 25.84 23.50 0.275 0.202 0.375 0.273 0.451
male male
5 18.03 29.46 24.15 24.23 28.29 25 1.380 1.016 0.319 0.657 0.544
6 16.98 28.94 2391 19.64 25.59 24.09 0.960 0.581 3.699 2.062 2.189
7 22.21 29.49 24.60 22.62 27.27 28.25
8 17.72 30.08 2573 21.38 26.25 26.39 0.726 0.275 1.854 2.169 0.741
Average Average
18.74 29.49 24.60 21.97 26.85 26.47 1.022 0.624 1.957 1.629 1.158
female female
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Table 16 AMNSUEAIRDNYDIBU (Gene expression) WazA1 Normalized 8ufitiandag

flun1ssyiulndiony 63 Ju lduaniwe

Gene expression Normalized
Treatment Beta- GH IGF1 GHR IGF1 IGFBP GH IGF1 GHR IGF1 IGFBP2
actin R 2 R
1 1724 2938 2218 1917 2544 23.17 0.596 1025 1785 1.177 1.680
2 1899 2931 2289 21.20  26.17 24.00 2097 2106 1464 2377 3.173
3 19.72  30.89 2323 2114  27.10 26.07 1.168 2766 2543  2.069 1.258
4 16.66 2766 2325 1936  25.69 24.25 1.318 0.328 1.049  0.662 0.534
T 5 1794 3035 2361 2166 27.05 24.87 0494 0618 0516 0.623 0.841
6 17.60 3046  24.07 2359 2757 27.58 0.363 0357 0.107  0.344 0.102
7 1845 2944 2565 2351 2872 28.01 1.325 0.214 0.204  0.280 0.136
8 16.79 2882 2253 2114 2631 25.32 0.640 0586 0.333  0.468 0.277
Average 1792 2954 2343 2134 2676 25.41 Average  1.000  1.000  1.000  1.000 1.000
T2 1 1897  30.61 2501 19.65 2552 23.73 0.842 0480 4.241 3.694 3.783
2 1804 3158 2445 1892  24.75 23.75 0.226  0.368 3.681 3.285 1.960
3 19'01 3329 2575, 20.23  25.39 23.43 0.136 0295 2925 4.126 4.797
4 O =22 93 A PO.251\ 2518 24.38 0442 0439 0610 0.536 0.524
5 18.02 3003 2452 2217 27.24 25.58 0.656  0.350 0.383  0.579 0.546
6 1495 2838 2335 2124 2582 24.16 0.244  0.093 0.087 0.184 0.173
7 16.39 2925 2333 2147 2678 25.39 0364 0.256  0.201  0.258 0.201
8 16.09 2881 2566 2145 2544 24.21 0.397 0.041 0.165 0.528 0.367
Average 1636  29.12 2422 2158 2632 24.83 Average  0.413  0.290 1.537  1.649 1.544
1 2034 30.75 27.64 2293  27.72 27.29 1.977  0.199 1130 2.070 0.834
2 16.77 3034 2314 1837  24.49 22.24 0.222 0381 2250 1.638 2.313
3 1694  29.84 2337 19.11 2536 23.16 0354 0366 1519  1.010 1.378
4 18.05 3135 2323 21.11  27.16 26.83 0.268 0.870 0.814  0.626 0.234
T3 5 16.72 3003 2320 19.71  26.40 23.44 0.264 0352 0.854 0.418 0.968
6 16.12 2879 2297 2382 2534 23.09 0414 0273 0033 0579 0.821
7 16.39  30.63 2335 2422  26.10 27.83 0.139 0253 0.030 0411 0.037
8 16.26  29.74  24.67 2379  25.99 28.15 0.235 0.092 0.037 0.406 0.027
Average 16.37  29.80 2355 2288 2596 25.63 Average  0.484 0348  0.833  0.895 0.827
1 1584 2950 2289 1867 24.82 21.76 0.209 0238 0957 0.682 1.704
2 16.85  29.07 2324 2029  26.50 24.58 0.564 0375 0.625 0.430 0.485
3 1577 3011 2226 19.28  26.06 23.87 0.131 0351 0599 0.277 0.375
4 1592 2825 2267 20.06 2598 23.80 0.523 0294 0386 0.324 0.436
T4 5 1803 2946 2415 2423  28.29 27.15 0974 0451 0093 0.282 0.184
6 1698 2894 2391 19.64 2559 24.09 0.677 0.258 1.073  0.884 0.742
7 2221 2949 2460 2262 @ 27.27 28.25
8 17.72  30.08 2573 21.38  26.25 26.39 0.512  0.122 0538  0.930 0.251
Average 1874  29.49 2460 2197  26.85 26.47 Average 0513 0299 0.610  0.544 0.597
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Table 17 AMNSUEAID0NYDIBU (Gene expression) WazA1 Normalized 8ufitiandag

flunszuaunIsABUTiaEtUTiony 0 U uenwe

Gene expression Normalized
Treatment Beta-
DNMT1 DNMT3a DNMT3b DNMT1 DNMT3a DNMT3b
Actin
1 21.18 28.62 26.26 32.56 1.1311 0.8403 0.0816
2 20.94 28.42 26.02 27.64 1.1020 0.8414 2.0904
3 2222 29.94 26.80 29.50 0.9354 1.1897 1.4060
[ 21.93 29.82 26.58 30.94 0.8314 1.1286 0.4220
Average Average
21.57 29.20 26.41 30.16 1.0000 1.0000 1.0000
T male male
1 5 22.95 31.49 27.27 25.33 1.0375 1.1219 2.3052
6 20.72 29.00 25.03 28.05 0.6191 0.5661 0.0373
7 2124 32.37 28.30 28.40 1.3435 1.3120 0.6575
8
Average Average
22.29 30.95 26.87 27.26 1.0000 1.0000 1.0000
female female
1 23.51 31.16 28.90 31.38 1.2216 0.5460 0.2219
2 23.98 30.58 27.05 28.54 2.5240 2.7231 2.1889
3 22.87 30.39 26.10 26.82 0.6654 1.2257 1.6777
4 2244 31.45 27.89 31.13 0.4725 0.5210 0.1242
Average Average
22.95 30.89 27.49 29.47 1.2209 1.2539 1.0532
male male
2
5 23.36 31.12 27.01 29.38 1.4128 26211 1.5987
6 21.17 29.99 26.82 30.51 0.6779 0.6548 0.1599
7 22.45 31.19 28.77 31.52 0.7132 0.4113 0.1931
8 20.38 28.37 25.27 28.27 1.2025 1.1106 0.4393
Average Average
21.84 30.17 26.97 29.92 1.0016 1.1995 0.5977
female female
1 22.64 30.44 27.56 31.05 0.8856 0.9436 0.6403
2 21.13 30.13 26.16 28.47 0.3864 0.8711 1.3394
3 20.27 29.33 24.68 27.38 0.3681 1.3319 1.5693
T
4 20.25 27.89 24.17 29.57 0.9849 1.8683 0.3405
Average Average
21.07 29.45 25.64 29.12 0.6563 1.2537 0.9724
male male
5 2211 30.63 26.14 28.97 0.9859 1.5406 0.4362
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Gene expression Normalized
Treatment Beta-
DNMT1 DNMT3a DNMT3b DNMT1 DNMT3a DNMT3b
Actin
1 21.18 28.62 26.26 32.56 1.1311 0.8403 0.0816
2 20.94 28.42 26.02 27.64 1.1020 0.8414 2.0904
3 22.22 29.94 26.80 29.50 0.9354 1.1897 1.4060
[ 21.93 29.82 26.58 30.94 0.8314 1.1286 0.4220
Average Average
21.57 29.20 26.41 30.16 1.0000 1.0000 1.0000
male male
5 22.95 31.49 27.27 25.33 1.0375 1.1219 2.3052
6 20.72 29.00 25.03 28.05 0.6191 0.5661 0.0373
7 21.21 B2 28.30 28.40 1.3435 1.3120 0.6575
8
Average Average
22.29 30.95 26.87 27.26 1.0000 1.0000 1.0000
female female
6 2143 29.57 26.74 29.16 1.0385 0.5103 0.1918
7 21.87 29.70 26.22 27.96 1.5802 1.2300 0.7412
8 20.83 30.31 25.78 28.00 0.5077 0.8109 0.3495
Average Average
21.49 30.05 26.22 28.52 1.0281 1.0229 0.4297
female female
1 19.45 27.78 23.34 26.38 1.2947 1.2354 0.5601
2 21.59 30.07 26.32 28.93 1.1729 0.6917 0.4228
3 20.17 29.13 24.08 26.48 0.8393 1.2160 0.8640
[ 19.94 29.05 24.27 27.06 0.7606 0.9136 0.4948
Average Average
20.29 29.01 24.50 27.21 1.0169 1.0142 0.5854
male male
5 22.05 30.57 26.20 32.03 1.0612 2.0150 0.2409
6 22.36 31.19 28.70 31.00 0.8541 0.4394 0.6111
Average Average
22.20 30.88 27.45 31.51 0.9576 1.2272 0.4260
female female
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Table 18 AMNSUEAIDDNYDIBU (Gene expression) WazA1 Normalized 8ufitiandag

flunszuraunIsAuufiaetufiony 0 Su laduwenwe

Gene expression Normalized
Treatment Beta-
DNMT1 DNMT3a DNMT3b DNMT1 DNMT3a DNMT3b
Actin

1 21.18 28.62 26.26 32.56 1.43 0.75 0.01
2 20.94 28.42 26.02 27.64 1.39 0.75 0.25
3 22.22 29.94 26.80 29.50 1.18 1.07 0.17
4 21.93 29.82 26.58 30.94 1.05 1.01 0.05
T1 5 22.95 31.49 27.27 25.33 0.67 1.28 5.01
6 19.72 29.00 25.03 28.05 0.40 0.64 0.08
7 24.21 32.37 28.30 28.40 0.87 1.49 1.43

8
Average 21.88 29.95 26.61 28.92 Average 1.00 1.00 1.00
1 23,51 31.16 28.90 31.38 1.30 0.65 0.13
2 23.98 30.58 27.05 28.54 2.69 3.25 1.33
3 21.87 30.39 26.10 26.82 0.71 1.46 1.02
4 22.44 31.45 27.89 31.13 0.50 0.62 0.08
T2 5 23.36 31.12 27.01 29.38 1.20 2.18 0.48
6 21.17 29.99 26.82 30.51 0.58 0.54 0.05
7 22.45 31.19 28.77 31.52 0.61 0.34 0.06
8 20.38 28.37 25.27 28.27 1.02 0.92 0.13
Average 22.40 30.53 27.23 29.69 Average 1.08 1.25 0.41
1 22.64 30.44 27.56 31.05 1.47 0.80 0.11
2 21.13 30.13 26.16 28.47 0.64 0.74 0.23
3 20.27 29.33 24.68 27.38 0.61 1.13 0.27
4 20.25 27.89 24.17 29.57 1.64 1.59 0.06
T3 5 22.11 30.63 26.14 28.97 0.90 1.48 0.32
6 21.13 29.57 26.74 29.16 0.94 0.49 0.14
7 21.87 29.70 26.22 27.96 1.44 1.19 0.54
8 20.83 30.31 25.78 28.00 0.46 0.78 0.26
Average 21.28 29.75 25.93 28.82 Average 1.01 1.03 0.24
1 19.45 27.78 23.34 26.38 1.19 1.53 0.34
2 21.59 30.07 26.32 28.93 1.08 0.85 0.26
T4 3 20.17 29.13 24.08 26.48 0.77 1.50 0.53
4 19.94 29.05 24.27 27.06 0.70 1.13 0.30
5 22.05 30.57 26.20 32.03 1.05 1.28 0.04
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Gene expression Normalized
Treatment Beta-
DNMT1 DNMT3a DNMT3b DNMT1 DNMT3a DNMT3b
Actin
1 21.18 28.62 26.26 32.56 1.43 0.75 0.01
2 20.94 28.42 26.02 27.64 1.39 0.75 0.25
3 22.22 29.94 26.80 29.50 1.18 1.07 0.17
a4 21.93 29.82 26.58 30.94 1.05 1.01 0.05
T1 5 22.95 31.49 27.27 25.33 0.67 1.28 5.01
6 19.72 29.00 25.03 28.05 0.40 0.64 0.08
7 24.21 32.37 28.30 28.40 0.87 1.49 1.43
8
Average 21.88 29.95 26.61 28.92 Average 1.00 1.00 1.00
6 22.36 31.19 28.70 31.00 0.85 0.28 0.11
7
8
Average 20.93 29.63 25.48 28.65 Average 0.94 1.09 0.26
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Table 19 AMNSUEAIDDNYDIBU (Gene expression) WazA1 Normalized 8ufitiandag

flunszuaunIsAUUTiaEtUTiony 63 Ju weniwe

Gene expression Normalized
Treatment Beta-
DNMT1 DNMT3a  DNMT3b DNMT1 DNMT3a  DNMT3b
Actin
1 19.00 28.37 27.39 38.44 0.65 1.23 0.11
2 21.31 29.64 29.87 35.80 1.33 1.09 3.39
3 20.44 29.14 29.49 40.00 1.03 0.78 0.10
a4 18.47 27.22 27.28 36.06 0.99 0.91 0.40
Average Average
19.81 28.59 2851 37.58 1.00 1.00 1.00
male. male.
T1
5 20.38 29.51 29.21 40.00 1.03 1.00 0.25
6 21.45 31.05 30.18 37.92 0.74 1.07 2.20
7 21.20 29.63 30.05 38.26 1.67 0.99 1.47
8 18.84 28.84 271.75 40.00 0.56 0.94 0.09
Average Average
20.47 29.76 2550 39.04 1.00 1.00 1.00
female. female.
1 20.06 28.36 28.06 39.28 0.98 0.89 0.12
2 20.14 28.54 27.54 38.41 0.91 1.35 0.24
3 19.97 27.94 28.33 34.74 ' Y 0.69 2.66
4 20.22 28.82 27.85 38.76 0.80 1.15 0.20
Average Average
20.10 28.42 27.94 37.80 0.98 1.02 0.80
male. male.
T2
5 21.85 30.43 29.87 40.00 1.39 1.18 1.17
6 18.30 28.12 26.87 38.39 0.59 0.80 0.30
7 20.06 29.08 28.49 38.58 1.02 0.89 091
8 19.37 28.65 27.39 40.00 0.86 1.18 0.21
Average Average
19.89 29.07 28.15 39.24 0.96 1.01 0.65
female. female.
1 22.33 30.52 30.41 37.85 1.54 1.32 4.07
2 17.93 27.19 26.38 38.91 0.73 1.02 0.09
3 19.00 27.73 27.49 38.83 1.06 0.99 0.21
a4 20.09 29.34 29.06 40.00 0.74 0.71 0.19
Average Average
T3 19.84 28.70 28.34 38.90 1.02 1.01 1.14
male. male.
5 19.49 29.64 28.03 38.70 1.27 1.22 0.21
6 21.89 33.16 30.41 39.17 0.59 1.24 0.79
7 21.52 32.16 31.17 37.84 0.90 0.57 1.52
8 21.21 31.63 29.82 40.00 1.05 1.16 0.27
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Gene expression Normalized
Treatment Beta-
DNMT1 DNMT3a  DNMT3b DNMT1 DNMT3a  DNMT3b
Actin
1 19.00 28.37 27.39 38.44 0.65 1.23 0.11
2 21.31 29.64 29.87 35.80 1.33 1.09 3.39
3 20.44 29.14 29.49 40.00 1.03 0.78 0.10
a4 18.47 27.22 27.28 36.06 0.99 0.91 0.40
Average Average
19.81 28.59 28.51 37.58 1.00 1.00 1.00
male. male.
T1
5 20.38 29.51 29.21 40.00 1.03 1.00 0.25
6 21.45 31.05 30.18 37.92 0.74 1.07 2.20
7 21.20 29.63 30.05 38.26 1.67 0.99 1.47
8 18.84 28.84 Yl 40.00 0.56 0.94 0.09
Average Average
20.47 29.76 29.30 39.04 1.00 1.00 1.00
female. female.
Average Average
21.029 31.648 29.859 38.927 0.95 1.05 0.70
female. female.
1 19.46 28.67 28.05 At 0.88 0.98 0.21
2 18.86 28.57 28.56 37.28 0.63 0.46 0.16
3 20.28 28.19 27.65 36.44 2.18 2.30 0.76
[ 19.07 28.56 271.77 35.51 0.73 0.91 0.62
Average Average
19.42 28.50 28.01 36.68 1l 1.16 0.43
male. male.
T4
5 21.22 30.94 29.42 36.37 0.51 0.78 0.02
6 18.51 2797 26.38 27.66 0.61 0.98 1.10
7 23.11 31.13 30.11 27.15
8 20.02 28.28 28.34 32.73 1.39 0.72 0.09
Average Average
20.72 29.58 28.56 30.98 0.84 0.83 0.41
female. female.
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Table 20 AMNSUEAIDDNYDIBU (Gene expression) WazA1 Normalized 8ufitiandag

flunszuaunIsauufiaatuiiony 63 Ju liwenwe

Gene expression Normalized
Treatment Beta-
DNMT1 DNMT3a  DNMT3b DNMT1 DNMT3a  DNMT3b
Actin

1 19.00 28.37 27.39 38.44 0.74 1.29 0.16

2 21.31 29.64 29.87 35.80 1.52 1.14 a.87

3 20.44 29.14 29.49 40.00 1.18 0.82 0.15

[ 18.47 27.22 27.28 36.06 1.14 0.96 0.57

T1 5 20.38 29.51 29.21 40.00 0.88 0.94 0.14
6 21.45 31.05 30.18 37.92 0.63 1.02 1.24

7 21.20 29.63 30.05 38.26 1.43 0.94 0.83

8 18.84 28.84 27.75 40.00 0.48 0.89 0.05

Average 20.14 29.18 28.90 38.31 Average 1.07 1.02 1.14

1 20.06 28.36 28.06 39.28 19 1.03 0.23

2 20.14 28.54 27.54 38.41 1:19 1.56 0.45

3 19.97 27.94 28.33 34.74 1.60 0.80 5.11

a4 20.22 28.82 27.85 38.76 1.04 1.33 0.38

T2 5 21.85 30.43 29.87 40.00 1.05 1.02 0.49
6 18.30 28.12 26.87 38.39 0.44 0.69 0.13

7 20.06 29.08 28.49 38.58 0.77 0.76 0.38

8 19.37 28.65 27.39 40.00 0.65 1.02 0.09

Average 20.00 28.74 28.05 38.52 Average 1.00 1.03 091

1 22.33 30.52 30.41 37.85 2.73 1.48 2.96

2 17.93 27.19 26.38 38.91 1.30 1.15 0.07

3 19.00 27.73 27.49 38.83 1.88 1.12 0.15

[ 20.09 29.34 29.06 40.00 1.31 0.80 0.14

T3 5 19.49 29.64 28.03 38.70 0.70 1.08 0.23
6 21.89 33.16 30.41 39.17 0.32 1.09 0.88

7 21.52 32.16 31.17 37.84 0.50 0.50 1.70

8 21.21 31.63 29.82 40.00 0.58 1.03 0.31

Average 20.43 30.17 29.10 38.91 Average 1.16 1.03 0.80

1 19.46 28.67 28.05 37.50 0.87 0.86 0.05

2 18.86 28.57 28.56 37.28 0.62 0.40 0.04

T4 3 20.28 28.19 27.65 36.44 2.14 2.02 0.19
[ 19.07 28.56 271.77 35.51 0.72 0.80 0.16

5 21.22 30.94 29.42 36.37 0.61 1.13 0.38
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Gene expression

Treatment Beta-
DNMT1 DNMT3a  DNMT3b

Actin
1 19.00 28.37 27.39 38.44
2 21.31 29.64 29.87 35.80
3 20.44 29.14 29.49 40.00
a4 18.47 27.22 27.28 36.06
T1 5 20.38 29.51 29.21 40.00
6 21.45 31.05 30.18 37.92
7 21.20 29.63 30.05 38.26
8 18.84 28.84 27.75 40.00
Average 20.14 29.18 28.90 38.31
6 18.51 2797 26.38 27.66

7

8 20.02 28.28 28.34 32.73
Average 19.63 28.74 28.02 34.78

Normalized
DNMT1 DNMT3a  DNMT3b
0.74 1.29 0.16
1.52 1.14 a.87
1.18 0.82 0.15
1.14 0.96 0.57
0.88 0.94 0.14
0.63 1.02 1.24
1.43 0.94 0.83
0.48 0.89 0.05
Average 1.07 1.02 1.14
0.74 1.43
1.68 1.05 2.06
Average 1.05 1.10 0.48
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