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The antagonistic lead poison by supplemented selenium on mRNA expression of

anti-inflammatory cytokine genes in chicken tissues
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AR NYINITA R TuNwasmzialagnsiasudaideusonisuanioon mRNA 704
inflammatory cytokine genes luilaidonszgnaeu Sumzuaziing vasld lnemumiunasAnyionans
Wodnnu 3 adu ARfusiluszningd a.a 2016 - 2020 Fslungunsmaassiingunaass leun umaaes
71 1 nauAUANlF3Y Se 0.2 un./An. Pb 0.5 un./nn. nda Se 1#3U Se 1 un./an. Pb 0.5 un./An. nay Pb
165U Se 0.2 un./nn. Pb 0.5 un./nn. uaz nqu Se + Pb lasu Se 1 un./nn. Pb 350 un./nn. (Zheng et
al,, 2016) Bslusunmaaesd 2 Tsinailfvileutulununaasdl 1 fe ngu Se + Pb uludruvesngs
AIvAUlASU Se 1 un./nn. nqu Pb l@su Pb 350 un./nn. ngu Se 195y Se 1 un./nn. (Wang et al,,
2017) uaz MuNAARsT 3 nauAUALLAIY Se 0.2 un./An. ngu Pb 19$U Pb 150 un./nn. ngu Se 195y
Se 2 un./nn. kag Ny Se + Pb lAsu Se 2 un./nn. Pb 150 un./nn. (Jiayong et al., 2020) #ui15esiu
N3UEA88NYBY MRNA 984 anti-inflammatory cytokine genes @A NF-KB wag TNF-OL lunisiiu
fegeiuil 90 wunadnslulufiamadisdfuinnsliadonaialuems Faihnms@nulungumaaes
Se + Pb fil#i5u Selenium Tusgdiu 1-2 un./nn. way nauillddunza 150-350 un./nn. finareszeu
inflammatory cytokine mRNA agadaau deiumaeudaidenisannsosamamiudufivoesans
peialutlaibovasla
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ﬂaﬁ;ﬁuqmammsumaémidﬁmmﬁwﬁ’@a&Jwa?jwiamswgﬁa]LLazmmﬁummqmmi ag13lsh
o1 dmnisdud ouvedlansminlusmsuazdwindeudsnadunusimelasanizarsagda
(Lead: Pb) Fslugnanmnssunisisdlilurimdmded dhwuhiviinamsnetnnddudeldvtl:
smuUTanueeda liiAu 0.01 - 0.02 fadnfw/Alansy wazededluld (u/ls) geandudelddntes lne
o1anulute 0.02 - 0.05 fadnu/Alansu (nsuUadnd. 2566) Uanaansazianndangiuilnaogd
Uszanau 2 lulasnsu (USEPA. 1989). denalviuszdnSamlunisudnanadiazenannaieundiuilnauas
nalniidfglunsnefivesansnzifenisnszduliiin nnziaTenoondiadu (Oxidative Stress) 1ng
mm%’wawgamﬁﬁiaaaﬂ%tﬁm (Reactive Oxygen Species: ROS) fiunnyiuly (Flora et al., 2012; Zhang
et al,, 2020) tlugnsaseaudenelussauigaduaznisnsgdunseuiun1sdniay (Inflammation)
maiuﬁa@aLLazﬂa"Lﬂmié’manzﬁUIuLaqamumzmumiﬁqé@mm%a Nuclear Factor-kappa B
(NF-KB) iloiwadléuanudemeainayya NF-KB asgnnszdunazindousidgiuadsaiiievinvini
WJu Transcription factor FeansTdnsiiunisuanseanvesdy (Upregulation of mRNA expression)
(Liu et al., 2012; Chen et al., 2022) TNF-OL Huadesdiondnlunisvadanudomenasdumsuansean
vosmssniaunelueieziiddnyuedlald 1wy nszgneeu sams wazshy Insdununuisengudui
mstmheauduivlasansazmanunsanszdunsuanseanuaddiu NF-KB waz TNF-Q

Fadallon (Selenium: Se) 1duussnsefisdusesnsneuaziiunumdrfglunisdueyya
dase lnoifussduszneundnueaoulesingu Selenoproteins 1Wu Glutathione peroxidase (GPx) @4¥in
Wihfisda ROS wazSnwauna Redox neluwad (Surai, 2006) nswesudatunluomsinddnaninly
MsfunzAu 2 nalandn fie 1) Msduiunzilnensaiieannisgaduuaznisasan uag 2) N3
Lﬂumw’hua%aﬁaimazé’us'qumavi"mumaﬂ NF-KB pathway dsnalinisadaansiieadesiunis
dntavanas (Li et al,, 2017; Wang et al., 2023)
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Effects of Dietary Selenium Supplementation Against Lead Toxicity on the mRNA
Expression Levels of NF-kB and TNF-Q in the Meniscus and Sword Cartilage of Chickens

mMRNA expression levels of NF-KB and TNF-QL

MnMsANEILTeRe 3 atu Tiun Zheng et al,, (2016), Wang et al,, (2017) uag Jiayong et
al,, (2020) linnsAnwnavesnsiasudallousaseAunIsuaniaan mRNA voe8u NF-KB wag TNF-QL
TnFeuiiisuiunguneassiiaudaidenain sunaassil 1 nguauauleiu Se 0.2 un/nn. Pb 0.5
un./nn. ngu Se MU Se 1 un./nn. Pb 0.5 un./nn. Nga Pb AU Se 0.2 un./nn. Pb 0.5 un./nn. wae
nax Se + Pb 1#3U Se 1 un./an. Pb 350 un./nn. (Zheng et al,, 2016) Fsluaunaaedit 2 TuTuadld
wiflouriuluaunaaesd 1 fe ngu Se + Pb wiludnuvasnguaueld3u Se 0.49 un/nn. ngu Pb 163y
Pb 350 un./nn. nay Se l¢i§U Se 1 un./An. (Wang et al, 2017) Waz sunAABT 3 ngumuALlFzy
Se 0.2 un./nn. nay Pb lasu Pb 150 un./nn. ngu Se lAsU Se 2 un./nn. uaz nqu Se + Pb 1asu Se 2
un./An. Pb 150 un./an. Uiayong et al,, 2020) Fsa1nma 3 uidefidnadnsluluiiamaiiontu wui
msligadesasuluomsla Se sgluszdu 1-2 un/nn. uag Pb eglusedu 150-350 un./nn. lxade
cytokine mRNA viliszAuNIuanIean mRNA 988U NF-KB waz TNF-OL anasldegnsiitsdAguazlu
druvesdnuarlasiainsfilawyainszgnesu Meniscus Aefidulonsaaauniindl 1 MuuvusnFee
Jursnauiiesuusedauasusinaludown @ Sword Cartilage Siduloroaanausdinil 2 avidennin

wanseemaiauelunuiIngwilouwmudlifidnenmlunisdeduasnemuazdusenlanignuias
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Fantnveenseanaeulivie Meniscus uag Sword Cartilage finalnnissuiladuansneipe NsiniA
neifiazalunszgnoeuazlunseiubuagna NF-KB waz TNF-Q vilrinszgnaewianisuinidulusséiv
Weodede@ailvuannsatioiugnsluslveaeuleifueyyadassidiluansedu mRNA vas NF-KB

wag TNF-QL IULﬁaLﬁamz@ﬂéaﬂﬁﬂﬁuﬁamwﬂﬂamﬂmazmﬁ”gL"f]uﬂwvl,é’LLazluﬁaquQé’m%zﬁwﬁwﬁ
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as1eeaduazeesiuung Jansluwaddunsiinisuusiiaunnuazideviuwadegisinialuduludusy
(Polyunsaturated fatty acids) & vhlidaumazilueiezndounenanisseduiivanaisnzmlaie Und
Seumzazdl Blood-testis barrier (AMUNULGDA-0UNE) NLAAIN tight junction S1IN Sertoli cells
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FuimthAnnsesanswlanUasuliliinfawadduiugladenuly uinstdnasngariuwunuillanin
lsuludsnannvisearaudunaiu 019vziiiiinnsenaulagluiiussaugu NF-KB waz TNF-OL
wazanswmarlazluvhatenszuiunisasneesd F93aideuazidnliannisuantoanvesdu NF-KB way
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TNF-a iiveunUeaaddnme lillvignvianeaine
nsluar1u Ellipsoids waz n39ndu (Phagocytosis) wazad1waaiiadenaniiioseisasvinansy
asiwvsedwdanyasusingg mndudnisvenedraunsauwisanudemevesvesssuuniauiule

Fedddenrrdnlutrsduansiuenyadassivsmdadluduiuasialaensaiioannisgadunaznis



avanansnenIlu nsegnoeu dunzuazing Faileulinalniuansnenaiiun1sasne Pb Se complex an
Pb Basyluwaduavan oxidative stress
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Fig. 1 Effects of dietary Se against Pb toxicity on mRNA levels of inflammatory cytokine genes in
the meniscus cartilage of chickens. Bars with different lowercase letters are statistically
significantly different (P < 0.05) in the same gene. Each value was expressed as the mean + SD
(n=6)
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Fig. 2 Effects of dietary Se against Pb toxicity on mRNA levels of inflammatory cytokine genes in
the sword cartilage of chickens. Bars with different lowercase letters were statistically significantly
different (P < 0.05) in the same gene. Each value was expressed as the mean + SD (n = 6)
Source: (Zheng et al., 2016)



Dietary selenium supplementation alleviates lead-induced toxicity on mRNA expression

levels of NF-KB and TNF-OL genes in the chicken testis

SEAUNSLERIDDN MRNA 898U NF-KB uaz TNF-OL
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Fig. 3 NF-KB mRNA in chicken testes. a NF-KB mRNA level Bars represent mean + SD. Bars with
different uppercase letters are significantly different in the same group at different time points
(P < 0.05). Bars with different lowercase letters are significantly different in different groups at
the same time point (P < 0.05)

Source: (Wang et al., 2017)
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Fig. 4 TNF-OL mRNA in chicken testes. ¢ TNF-OL mRNA level. Bars represent mean + SD. Bars with

different uppercase letters are significantly different in the same group at different time points

Axs
(1]

e
%

As
0.0
30

Days

(P < 0.05). Bars with different lowercase letters are significantly different in different groups at
the same time point (P < 0.05)
Source: (Wang et al., 2017)



Antagonistic effects of selenium against lead toxicity on the mRNA expression levels of
NF-KB and TNF-QL genes in chicken spleen
HANIENUVDINITLIASU Se, Pb WAy Se + Pb fioszau mRNA U8ty NF-KB waz TNF-OL
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Fig. 4. Effect of Se, Pb and Se p Pb exposure on the MAPK/NF-KB pathway. A: The mRNA levels

of NF-KB and TNF-Ql were detected by gRT-PCR. B-G The data are presented as the mean + SD

(n = 3). Bars that do not share the same letters are significantly different (p < 0.05) from each

other.

Source: (Jiayong et al., 2020)
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