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Effects of T-2 Toxin on Cytotoxicity and Apoptosis of Embryonic
Fibroblast Cells Obtained from Native Chicken
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Abstract: The objective of this study was to determine the toxicity of T - 2 toxin in poultry. Chicken embryonic
fibroblast (CEF) cells were derived from crossbred native chickens and used as a model for cytotoxicity
evaluation of T - 2 toxins at various concentrations (0, 0.01, 0.1, 1, and 10 pg/ml) for 24 and 48 hours. Cytotoxicity
of CEF was increased when exposed to increasing concentrations of T - 2 toxin. Cell viability of CEF was lower
than 40 % and 20 % for all concentrations of T -2 toxin at 24 and 48 hours, respectively. CEF cells were induced
to death and mostly in the early apoptosis phase (62.27 %) by T - 2 toxin. The results indicated that crossbred
native chickens were less resistant and more sensitive to T - 2 toxin. Therefore, the contamination caused by T -2

toxin should be monitored in poultry feed as it may cause disease in chickens.
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Figure 1. Cell viability in CEF after treatment with various concentrations (0, 0.01, 0.1, 1 and 10 ug/ml) of T -

2 for 24 (A) or 48 h (B). The percentage of survival cells was relative to the control cells and by the
mean (n=3). * Significantly different from the control (P <0.05)

Figure 2. Cell morphology and growth characteristics of CEF at 24 h (A) and 48 h (B) after plating. CEF cells
were treated with T -2 at 0 (control), 0.01, 0.1, 1 and 10 ug/ml
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Figure 3. Apoptotic effects of CEF cells caused by T -2 toxin. Flow cytometry analysis of the apoptosis rate of

CEF cells after T-2 toxin treatment. Cells stained with Annexin V - Propedium iodine (AV - Pl) after

exposure to 1 ug/ml T -2 toxin for 24 h (A) in addition to the quantification of the apoptotic cells, is

shown in the right-hand side of the histogram (B). Results are the mean + SD, n = 3

sraznseELULazNaningdluias IWNluuases
anaraaulnvuiiasgnuauineansnuiy
NIINARALIZULNITANEUTDIADNAAE
- 2 A ] a -
samaagUuuunilenGandn aznanindalumas
Wluuanasdandagaulinuilasgnuan uagain
lasuansieiyluassitlavianisdaaenaadg
Wluuanasainsagaulivuilesgnuani 145y
ansiufniEuan 1 llasnsusedadans Wunan
24 Flus wan1sAnEInuII@I TN Ay inlfiin

104

nsaauuuezneninaluas Wluuanasainsa
geulifuilesgnuan washigniviaainliang
Tnaansfinfinidndouresszazerwanindaiiil
33m (ive) 1A 4.24 % N1TANEUBUTAR LT 29A
(early apoptosis) Lffﬁlﬁl 62.27 % WATNIIANLUDILTAS
lugasdane (late apoptosis) Lftﬁlﬂ 1.04 % (Figure 3A)
mamm@mmww@qLsn@@rﬁmﬁmﬂmign
nzfulimeuwuuazneninia Inanimadavsag
nnadend wouRued annexin V- FITC uaz Pl lagd



narasdsiynandusannuiluiwuaznisae
sasgaaiWluuadanianu3laliiuiia

wansresENnnarnenIndaazinislasundag
Ta# phosphatidyl serine LAA @UNBBNAUUAN
NANANUNNLUTU AN annexin V - FITC 418150

Juiutlszqaauaas phosphatidyl serine I s luszeizil

Pl sl @nmnsnsinunanau i suld uidle
WaNaN NN sUa AU AaNT R Plidald4y
AEU00TAE TIAINII0UIVANNNIANL LD
VAR L6 (Khongthong et al., 2019) Ta &l annexin V

vl fAseady Plunemdldlugad a1

IARAINNTOAAR 10 DNALAANATANE WL
azwanTnia InevinnisutsLanTasiAnA @aa
284 annexin V 8¢ lungunisaeutuaznaninia
vearaslutaadi uiidlemadiinsfiada 2 10
Aa AuadiiAnann PI (Pl -
annexin V (FITC - positive) aA1unsnanuun liae] lussers
Lsm@’mjuﬁﬁma‘mﬂummmﬂ (Figure 3B) oﬁ”\i‘&u

. 8
positive) LAZALI LD

Tuntsinazwanindalzas (apoptotic cells) azld

97 ATIsT 2 mﬁmﬁﬁ@v‘hmﬂmﬂLfﬁ’fﬂmwmam
(density dot plot) LTad A1 A19TRAR kAN I
Tunsudauenszaesng o) 199N19AE UL L
aznaninia lnautisaanidugnusfiiian
(FITC - negative / PI -
U929/ 1 (FITC - positive / PI - negative) N15A1 &l
yaaitan bud9dany (FITC-positive / Pl-positive)
LATNITANYTRILIAR WL LR LNAY (necrosis)
(FITC - negative / PI -
NANTENUAINNITANLIDILTAR WL L
”WﬂwiwmLﬂuammﬁmmmnmmm@ ma‘m‘m

positive)

AR uaznindennesremad AHAMTNT
drany luniadudoulsrnevaedanisacuns

N9TUILNNINNETIINENEBLATE TN A RS
AINNIIANHINUGN AN AYAuavinliaas

WMluuaafainiageuliiuilesgnuaniin
ANRaUNG Tnaanannlfiaaad DNA @avneing
nsmnsuuuezneanindaidunismisuuy ey
Tln19mnewuuReUNABLULIASEA (necrosis)
LﬁmmﬂLenm“lﬁa‘“ummmngul,m ANTANY LU
prwenindaldldanwaisnisuanniana

negative) N19ANUURILTA R

105

1 o aa o ] v
Wit un1me lua N e NN N1IMAFR 284N A LY
o=l [~3 o ZI/ dl = a dy
FASHUUIALANAS AU W ainnslanfaeatalsa
9 ) iR aTdsunsunisdemaaeaad be
wazlddudeniamieunasldsiunddny lu
f1anadnd 1w ps3 nlFiAan1inaunindni
ra9szuulusanigauduawn linalsafieues
Aumadmndle 1w neldinnmaansife fadu Ty
FanredndliaasinasiiallsunsNnisana Ly
aznanindaifintunnludndiiunanuandu

(Duke et al., 1996)
a = o v a a
a1y mieailiifinesnaninda
Iummﬂmuummmmﬂmmuiﬂwummanmmu
TAEEIUNINEN1ZIATEA TR AAIN 0N LAY
GeganadeatunisAnenlunadaiinay I A&
FUANIN Y 11 EARA U NTAAINAIBAUUAE
6 ) o/ dl o v dl 1 Yo dl
AR AIuIRIs MmN ndMduden1van
NutinuanaesTuunAtie (Leydig cell) 19911y
(Fang et al., 2012; Wu et al., 2018; Yuan et al., 2016)
anvadelinnsAneideafuwaes Zhuang et al. (2013)
Wud1 asi ey lifianimnsuazasneninga
luitadaa94m91a89gnA28UN (Hela, Bel - 7402
wae Changliver) Tnad1unteluinsmeuinie
(mitochondria pathway) WAA19ZLATEAN LA AN
AanTLATY (oxidative stress)

G

AINUANIINARDI BIFUNLIN A9
A A a ' - VX A
Andanuiuissremagaesliiuiilavgnuas
atin9guuss uif lifuansi s luszaus e 10
Tulasniusaiiadans Ay deyanldainnisdnmn
v ¥ \ . Y
AsaaN170u Il lun1sA wBaL Aresn13 g
ansiaiyiianaaeuiudadndluninauiy uas
ya . % -
uawuelidnislsedanistuitl auaeag s
e alatluanndndin wweranagIng
e NUNI AN R UNAUAD AT Lo Lazd
HaLAuFagnaUNITNNTHARER TN



M5A1TNEAT 37(1): 99 - 107 (2564)

nnAngsNUsznA

Tasann9adn i funuatuayunudsuann
AULINHATANARNT NUNANNART 9 IUN AMEHRAE
10981A0s Wit fudndln nedandaarans
uazdndun ATINERIANART N INNAELT e s
-ﬂl 1 A o 1 |da/ A
Pdaewmaelnanisaivayultliniwilesgnuan 3
AU I lun19vin3qaAatl

LANAITDND

Bouaziz, C., S. Abid-Essefi, A. Bouslimi, E. EI Golli
and H. Bacha. 2006. Cytotoxicity and
related effects of T-2 toxin on cultured Vero
cells. Toxicon 48(3): 343-352.

Desjardins, A.E., T.M. Hohn and S.P. McCormick. 1993.
Trichothecene biosynthesis in  Fusarium
species: chemistry, genetics, and
significance. Microbiology Reviews 57(3):
595-604.

Duke, R.C., D.M. Ojcius and J.D.-E. Young. 1996.

Cell suicide in health and disease. Scientific

American 275(6): 80-87.

C.N., R. Bandyopadhyay, M. Sulyok, B.

Warth and R. Krska. 2012. Fungal and

bacterial metabolites in commercial poultry

Ezekiel,

feed from Nigeria. Food Additives and
Contaminants 29(8): 1288-1299.

Fang, H., Y. Wu, J. Guo, J. Rong, L. Ma, Z. Zhao, D.
Zuo and S. Peng. 2012. T-2 toxin induces
apoptosis in differentiated murine embryonic
stem cells through reactive oxygen species-
mediated mitochondrial pathway. Apoptosis
17(8): 895-907.

Gruber-Dorninger, C., T. Jenkins and G. Schatzmayr.
2019. Global mycotoxin occurrence in feed:
a ten-year survey. Toxins 11(7): 375, doi:
10.3390/toxins11070375.

106

J.R., B.G.J. Gnonlonfin, J.
Wainaina, |I. Wanjuki, R.A. Skilton and A.

Teguia. 2013. Assessment of aflatoxin

Kana, Harvey, J.

contamination of maize, peanut meal and
poultry
agroecological zones in Cameroon. Toxins
5(5): 884-894.

Khongthong, S., W. Khongthong and Y. Theaparat.

feed mixtures from different

2019. Effect of cepharanthine on the

cytotoxicity of doxorubicin in human
b-lymphoma cells. Rajamangala University
of Technology Srivijaya Research Journal
11(3): 451-460. (in Thai)

R., A. Parich, E. Vekiru and D. Tancinova.

2005. Incidence of fumonisins, moniliformin

Labuda,

and Fusarium species in poultry feed mixtures
from Slovakia. Annals of Agricultural and
Environmental Medicine 12(1): 81-86.

Mahdjoubi, C.K., N. Arroyo-Manzanares, N. Hamini-
Kadar, A.M. Garcia-Campana, K. Mebrouk
and L. Gamiz-Gracia. 2020. Multi-mycotoxin
occurrence and exposure assessment
approach in foodstuffs from Algeria. Toxins
12(3): 194, doi: 10.3390/toxins12030194.

Ozguner, F., A. Koyu and G. Cesur. 2005. Active
smoking causes oxidative stress and
decreases blood melatonin levels. Toxicology
and Industrial Health 21(1-2): 21-26.

Rodrigues, |. and K. Naehrer. 2012. A three-year
survey on the worldwide occurrence of
mycotoxins in feedstuffs and feed. Toxins
4(9): 663-675.

Shareef, A.M. 2010. Molds and mycotoxins in poultry
feeds from farms of potential mycotoxicosis.
Iraqi Journal of Veterinary Sciences 24(1):
17-25.

Steel, RG.D. and J.H. Torrie. 1980. Principles and

Procedures of Statistics: A Biometrical



narasdsiynandusannuiluiwuaznisae

aaaas INluuarganianuslalnvuiias

Approach. 2" ed. McGraw-Hill Book Co.,
New York. 633 p.

Streit, E., C. Schwab, M. Sulyok, K. Naehrer, R. Krska
and G. Schatzmayr. 2013. Multi-mycotoxin
screening reveals the occurrence of 139
different secondary metabolites in feed and
feed ingredients. Toxins 5(3): 504-523.

Sudakin, D.L. 2003. Trichothecenes in the environment:
relevance to human health. Toxicology
Letters 143(2): 97-107.

Wu, J., D. Tu, LY. Yuan, H. Yuan and L.X. Wen.
2013. T-2 toxin exposure induces apoptosis
in rat ovarian granulosa cells through
oxidative stress. Environmental Toxicology
and Pharmacology 36(2): 493-500.

Wu, J., W. Huang, H. Xiao, Y. Xie, Z. Yuan, J. Yi, J.
Chen, D. Tu and Y. Tian. 2018. Procyanidins
B2 reverses the T-2 toxin-induced
mitochondrial apoptosis in TM3 Leydig
cells. Journal of Functional Foods 45:
118-128.

Wu, J., Y. Zhou, Z. Yuan, J.Yi, J. Chen, N. Wang and

Y. Tian. 2019. Autophagy and apoptosis
interact to modulate T-2 toxin-induced
toxicity in liver cells. Toxins 11(1): 45, doi:
10.3390/toxins11010045.

Wu, QH., X. Wang, W. Yang, AK. Nussler, L.Y.

Xiong, K. Kuéa, V. Dohnal, X.J. Zhang and
Z.H. Yuan. 2014. Oxidative stress-mediated
cytotoxicity and metabolism of T-2 toxin
and deoxynivalenol in animals and humans:
An update. Archives of Toxicology 88(7):
1309-1326.

Yuan, Z., F.B. Matias, J.E. Yi and J. Wu. 2016. T-2

toxin-induced cytotoxicity and damage on
TM3 Leydig cells. Comparative Biochemistry
and Physiology Part C: Toxicology &
Pharmacology 181-182: 47-54.

Zhuang, Z., D. Yang, Y. Huang and S. Wang. 2013.

Study on the apoptosis mechanism induced
by T-2 Toxin. PLoS ONE 8(12): e83105, doi:
10.1371/journal.pone.0083105.

107



