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ABSTRACT. This study was designed to evaluate the possible DNA damaging effects of T-2 toxin
using an alkaline single cell gel electrophoresis (SCGE) comet assay and also to investigate toxic
effects in chickens. A total of 20 chickens were used in these experiments. Graded concentrations of
dietary T-2 toxin (0, 4, 8, and 16 nug/g of diet) were given to groups of 5 broiler chickens. In comet
assay, The DNA damage was analysed by the tail extent moment (TEM) and tail length (TL), which
were used as markers of DNA strand breaks in SCGE. A significant dose-dependent increase in the
extent of DNA migration as well as in the percentage of cells with tails was observed after freatment
with T-2 toxin (P<0.05). Treatment with the low T-2 toxin (4 wg of diet) induced a relatively low level
of DNA damage in comparison with the high T-2 toxin (16 w/g of diet) group. The growth rate was sig-
nificantly reduced by concentrations of 8, and 16 w/g of diet (P <0.05). The feed conversion ratio
were significantly affected by any concentrations (P < 0.05). The relative weight of the spleen, and
lung was decreased by the growth inhibitory concentrations. The bursa of Fabricius, thymus, and kid-
ney were decreased in relative weight by concentrations of 16 L/g of diet. The relative weight of the
liver and heart were unaffected. The hemoglobin (Hb), hematocrit (HCT), and mean corpuscular
hemoglobin (MCH) were decreased at concentration of 16 p/g of diet. As compared with control chick-
ens, there was no marked change in serum components except uric acid in T-2 treated chickens. All
lymphoid tissues retained atrophic and lymphoid cell depletion throughout the three weeks trial.

Keywords: Alkaline single cell gel electrophoresis (SCGE) comet assay, T-2 toxin, DNA damage,
Toxicity.
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Comet assaye 1980t ol 7idse] 1990WT)
ZRke]| ookt S-8-78) ol o] &-=]ofx]7] A&FER o
o, 19909 IR E = oge] kst EoF (prenatal
diagnosis, DNA repair deficiency syndrome, cancer
susceptibility, cancer therapy, diabetes mellitus,
rheumatoid arthritis S)l% 3-&, o]&5x o, F
Zole 2 S8 WA AEGe 543 #of
(genotoxicity, aging, exercise, nutrition, cell cycle
analysis, free radical biology, nutritional toxicology,
phytoprotectants S)lA%E & WA o857 Alzsls
ok olgfgl Aol o] TUAE A H7FTH
(single cell gel elcetrophoresis), ¥™ comet assay=
MRS AEFFNA DNA ©d7td &4 (single strand
break)z} alkali-labile site, 28] DNA £4-5-9je] 3)&
% 29438 DNA excision 3715 7AEE T U=EF
7Rkl RAoltiKoppen and Angelis, 1998; Mohankumar
et al, 2002; Nigro et al, 2002; Undeger and Bagaram,
2002). ©] comet assaye S ZFolL} 7|HETE ol
g S 7RI e AEEE o= ZFo BHE o
50id F e o] Utk o] MEe & MY ME
gt 3 i N ol ARGEOA = AR

2 | drs] ket
gl AlZke] A B9, 4 71AATE ¢
H Ago] a3t AvFo] WA ¥oug FAUrF &
gt MKSingh er al, 1988, McKelvey-Martin et &/,
1993). & o2 ZH22E 10" dalton & 17H2] DNA
Tdrte 248 ERE F US IE Hold AEE E
4 SithGedik ef al, 1992). ol& Yutxo= ge 27
E°] DNA ©]%7tetitt DNA 247158 5~20004) 7
= ¢ fdslr] dEe DNA o|F7id &4 4%
7129} W (Shugart, 1988)l] Hlal < f-&3ltt. o]y
3 W& o]8-31d Atroshi er a/(1997) AF A T-2
toxin % DNA &4 A3l93, Kamp et a/(2005)
& ochratoxin AZ Fol| Fojsted Fe] 2-ga} A7l
DNA &4 AxE 243193, Djelich Anderson(2003)
2 estrogens®] DNA &40l mlale 93-S d73lem,
Rastogi er a/(2001)}2- aflatoxin B1-2 Fol| 7|7+ Fois}
o 703t 27gelM A ks B DNA &35 7381
32, Ozcelik et al(2004)}2 ochratoxin AS F o T8}
F o] Aol DNA &8 Aate] Bagk v ok
2EF T2 AR A 544 3 5271 LEH
AV B2 AU S0 eA HA Al FEY A%
< sl "ot T2 E4& Fusarium & F30| 25H
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AEHE E4lo] 74E3 trichothecene FH0] S4o0|H,
o] EAe| g}sr Fx9 EA-2 epoxy trichothecene &
AF F+Z2E 7L U+ Aotk Atroshi et af, 1997). T-2
toxine AFEU 21Fel SFEHH, AP E o5
A WAL Y e M7 HHE FAGEE Algod
s=o A%4E MAE M AHT S2oltHleesons,
1995; Atroshi, 1997). T2 549 B4 a3 & 714 &
At AL vlud APAME FAoE 2R HY
7190 dupzAd e rhete] HEF AL AAe A
A9z 2FHE Jeple ALE 4eA UtHNakadate,
1990; Smith, 1994; 7, 1986). E3}t T-2 H4AE A|ZH
o) Ay A F(Gyongyossy-Issa, 1985) sulphydryl
7], &S & AE L27)H0 B4t AT He
RNA, DNA9} ©hid 48 @3k A5t (Ueno,
1977). AY+E &8 A7IH HE74E "IN = A
o7 434 3rKRizzo, 1992).

2E 3718 AEE ARAE o83t ouix] drikE
s A&l Utk 2y, AAPTL o] &g AR
1~3%% AR B440 drby & 2 £33,
a7, AAETHQ 2EHAE Wl falg FA4kA
(reactive oxygen species: ROS)ez wWslA Hr}
(Steinmetz, 1991). AlEs o]H Faidt it Fof
& AelE &g oA BokFreidovich, 1999;
Wu, 1998; Yun, 2002). Free radical th&AZe] A
2 ARAY 9 odd Wid AA Fo olgHe &
1A% BZolBR AA ko] A EojoF sht YA
Argero]l 1 W71 g Hojuh B2 o] AAEHE AA
Aaer AR Yrt BEXSR|WARS 34 st Iits)
A Fo} AkshEslEo] A W SAH= 2l
AR YNH Fe GPHoE YAl £ Fof WY
A, 84, DNA €48 4doA oy 7 Z& dle s
gdEA dtHignarro, 1999; MeCord, 2000; Zheng,
2000). ol#3gt ¥ A el dis) AAle S84
=5 A|AskE A7 el 7124 superoxide dismutase
(SOD), catalase, glutathione peroxidase 22 &4
717 2HGlass, 1997; Kumpawat, 2003} a-tocopherol,
B-carotene, ascorbic acid, urate, cystein, ceruloplas-
min, transferrin, albumin 5] ¥] 3474 7]d](Daniel,
2003; Inatani, 1996; Wen, 1999; Wu, 1999} o] A3
€ free radicald AASCIE A e olHg A
std 2EH27F Fgo] Had osiME fdds B
I7F Y& F Fgo] Hhst Akl AEH 2 AG A4
o] Z7151A HtHRizzo et a/, 1992; Halliwell, 1992).
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trometry(GC-MS), high performance liquid chromato-
graphy-electrochemical detection(HPLC-ECD)(Daniel
et al, 2003) 59 Wylo] ARRHGoY B 7] &)
o] ARE, I H|E, Q3 AlZo] AREH, W 3 AR
2 & ol gle 5o dHes H2d Comet
assay Hc}‘ﬁo] 7H”L§J‘fﬂ DNA & /\M éﬂoﬂ Q_Q.Q;/_ ou;]_
Comet assay W& ol&3st AF7HA] ZHE %] &

el DNA &4 54L& F=2 7, = A7 SolMT 03_
TFEA AL HellMe oleigt AFAAE Foliy] FE
o] Holl T2 toxing FH& w DNA &4 =& Comet
assay YO E ol vzl B AdS Y33

Mz o U

A8 M=

E A AR8-3F T2 toxing Sigma(St. Louis, MO)
ZHE FYstd ARSI T2 toxing 50% oEd=
Lol 9 F 2ol AlE(stock diet)ell A dEL=
5 T4 A F AR A ERVIR FAF ALt
Z+ Al ¥ gt H]‘gtﬂzq‘ 4, 8, 16 ng/g of diet),
o Wt 7)1x Al Ut - AlE A EFVIE EF
slod AF717H21Y) B9t FF3IATH

ANEEELS YR BHB(ERE 7Y
70.6~723g & stolzl Bgo|oE
Brown) 7} 209121 & )8kt -TL°‘ S 24t ﬁ%‘ﬁ%ﬁ
(R1F, Korea) AN 177}F +3
gsled B AFo] vissHA 4K —32& H| 2| 3EaL Al
AHE-EIoITE A 717 T AEA B 2L Avex
23~24°C, AIEE 50 + 10%, 71304 10~143)/hr,
%912 hr/day2 Tero}%lt‘r RE HY 5ES ASE
Ao|Ael| Buleld Be)ste] AMESIATH AlEE ZolaE
RN, B2 H5esE A5-84 AR,

ﬁé&iﬂ%ol

]11 oﬁ‘.

Az ¥ FoiE MY

Hol LA e AAEF B} e g3
g of diet® HugFow 43 OLT’_ 2 FH(0.5)=
sl £7h8% 8 ug/g of diet, A& 4 ug/g of diet
o2 3t I fFFoE HA } o, g2te H
A7} FFEA] @2 71 AR E TEIIH

BE 2 Mg
AN W ATTE = 5
15 DG A Davdelel Wa}, $25Y, 2 Alg
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T A A8 717§ FF3I8H.

HNE 5H. AE 72 F AT
I3 210 245k}

Al MBI AlE AFEe ﬂﬂ‘_ HE Y g9%
3 o) RS AN ~7Y, 8~14%, 2T 15~21
A Aol RS FH3A.

EoUSHY Z{AL AUt FAEH Hrl= EDTAR 3
3L Aste] HE74(RBC), HEFFWBC), slvtE=
EX|(Het), M43 HDb), B4 8T8 25 E(MCHC),
HAAEFEBALFHMCH), B +EH(MCY), 48
A EL{neutrophil), AFEAMEL(eosinophil), E71&
A8 (basophil), HIZF(lymphocyte), 2L w3
(monocyte) 5% A&8F547](HemaVet 950, USA)
£ o]&3te] FA U

B MSPEE AL EH AsERE dile FAEY
AAAZ FEL de AWM BT TR A200A &
AR U L EE8)A(3,000 rpm, 15 min) 9 ¥4
o thalA uric acid, glutamate oxalate transaminase
(SAT), lactate dehydrogenase{LDH), y-glutamy! trans-
peptidase(GGT), total protein, cholesteol, triglyceride,
glucose, calcium, creatinine phosphate kinase(CPK),
blood urea nitrogen(BUN), creatine, phosphorous,

NEAANY, 7, 14,

glutamate pyruvate transaminase(ALT), amylase&
AFs 84 7] (Pronto/E, BPCAL, ltaly)g ©]&sled =4 &
ATt

4 « Y &Y. NE )7k =
UNCEE ANY T8 F BE FES A
A T e S0 R A7)E AT A AE

F2of disled z+ A7)(liver, heart, spleen, brain, lung,
kidney, bursa of Fabricius, thymus gland)d] F#&
43t

He|Z&EY HAL A7) 5% 580 B liver, hear,
spleen, brain, lung, kidney, bursa of Fabricius, thymus
glandg 10% 54 =244 2327 & e Zoj
3l 6 um ZHEL T} hematoxylin & eosin F21&}
o Azt

DNA =4 =3, DNA &3 Agd] ALSS NEE &
o] golg A)F3te] phosphate buffer saling(PBS :
Ca*™, Mg'* free, 15.2mM pH 7.4) &gl A3
F PBS &9 1mle] Eo] e A 20 BHe
B the WAAeA oF 607 vigEte] ARE-EFAATE
0.5% low melting point agarose(LMPA) 75 plol] wj<st
g 5uke Hrlstd &S o 1% normal melting
agarose(NMAYE frosted-slide glassoll =3x3le] wig]
THISE sgtol=2eks o] EFS AEE 2 AWF
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25 G og 4°ColM 1087 WAlsle] agaroses
24 stk Avlggo| =2 2AAHA AAT L o
Al 1 LMPAZ Z7FstZ 4°ColA] 1087 WAEle o
Al agaroseZ 27 stk coverslipg A AR EEtol=
2 1% triton X100} 10% DMSO == F7}st 43

29425 M NaCl, 0.1 M NakEDTA, 10mM Trizma
Base, NaOH 4 g; pH 100l o} W] xjgt®l 3, 4°C

ol A A7 B WAlste] SejAzih. 88 SN =
"/’rol‘:g Fsted A& #A3] AAS L, A719F FA
o] HEE 3l o &S Y 4°C2 A8t
5 SfaL x}7}—.— unwinding solutiong &ete| =7} 7F

ﬂll

Al A7e Ars B 3 AR7 =2 95k 2Ydl
Weko 2 Zeto|u=g Wi 3087 YA unwinding?l

ZAth. Edlol=rt T7 YAt £ RS oA g
olgl 3 power supply® 25 V(~0.74 V/cm), 20 min
o7 MAEL 300 mA7F HEE buffer(3 M NaOH, 10
mM NaEDTA, final volume 0.3M NaCH, 1 mM
NaEDTA; pH 13) &g Z4sIHA H7195< AAI8
. 71950 B o EEel=E Aol £71E A
Astr Fa8N(0.4 M Tris-HCl, pH 7.5, 4°CellA 5%
7 g2 g Egel=E Adlo] 8718 AASIL ©] 3
A< 33 wrELAT.

%3} 3 gEpolug Ao B718 &3] AAS o,
100% X}7He- ethanolol] EElol=& 5E7F Wola] HAx
A7 T FA ek ethidium bromide(EtBr 10 mg/ DW
1 ml : 500X stock solution) 30 i skl Fas &
coverslipS HolAl 83 drj7dos AF3iT.

33 #n) 7 (Olympus, X 200)2-& background % Hl-&
& #elsly elol= with 5079 MEE FEsi] &4
¥ DNA °]& Az, DNA &7, tail length, tail moment
percentages &3] $13le] LTD(Liverpool, UK)
CCD 7Hdztl] AZ3te] Comet assay software
program(Komet 5.5)Z ¥A3}Hth. DNA SJAHEE
Tail extent moment(TEM), tail length(TL, um) #t2E
BAsiyth 2 Agox zh X 2§89 SEtel=
g THERlen, o]F 33 ka3t

o 4

SAHXE|

B Agoa de AR BATH A2 FAA
2] computer program$! SAS T2 73 (SAS institute
Inc, Version 6.04, Cary, NC, USA)S o]&3le &
AF AX F one-way ANOVAOIA <98k Fgrol #3
HE g2 disld iz Z M Akl 79
% p<0.052 Dunnett's t-testE o|-&3lo] A3}
o3
AA

Table 1. Mortality and clinical signs of chickens treated with
dietary supplementation of T-2 toxin for 21 days

Dose (ug/g of diet) 0 4 8 16

Mortality 0/5* 0/5 0/5 0/5
Clinical signs (anorexia, ataxia) 0/5 0/5 2/5 3/5

*Value are expressed as numbers of dead or clinical signs
animals/total number of animals.

unt o oa
UHt=A Zha
ANE A 77re Eole] 22 ¥ Esk] BE AR
A HAE FES gy AHeEZdXe A8 2E 9
g5o] E3ldxE RAE #FT 5 9o 7(19856)0] 71U
o] T2 toxing Foste] #&AE A3}, Doerr et

a/(1981), Chi et a/{1977), Wyatt et a/{1973)c] Hel
T2 toxing Foiste] A1t 23, Hayes et a/{1980)°]
Ao T2 toxing Fd3le] 473k A3, Boonchuvit
et a/(1975)] Azdate] ZHA" g T-2 toxing £
3l Ast Axl, Mann et a/(1982)0] ZelAl T-2
toxing £3t A7 Az} Grizzle er a/(2004)0] W3
g7lol T2 toxing Foidte] d-rg Ael dAlssin.
olglg A2 Ho} T2 toxin® FE2| Foll BAel 4]
& 75 2 258 oAghsle 8A4E JEhe R A
ZYEItiTable 1).

HzHsl

T2 toxing B3 3 A8 7)7F B¢t HiF A=
kg o] 7499 8ug/g diet, 16 pg/g diet A2 j_—ﬂ—o]
2o v)aled F=o] S YA wasEe 1 401
FHOH l%ab?q]xﬂu} t}]z:;Loﬂ Hale] o)A 9=

‘Ek—?ﬂr 75'73%‘1*4011’\1 ‘IT’] 4 e da Fe B

3, WE EAFE A8, F78F, 18T AP BF
A el Hsie] GelHeR Zadet g 24
ol QolME & Bt =A% r+ e AYgoE 7t A

oA FoF R A|Fo] Ha BL

= AEEZ] AT Sl °§52> FS HXs AR HE
=4 ol Al A7) S, d A5 Wil
A #srt gl7] Wi ARERY 9T AT Ha
oz AzrEcTable 2). ol#$ A= AH(1985)]
71U zze]] T2 toxing Fojste] #ast A3, Doerr et
al(1981), Chi et al(1977), Wyatt et a/(1973)0] el
T2 toxing FoI3te] A73 A3, Hayes et a/(1980)°]
A T2 toxing T3t Ag A3, Boonchuvit
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Table 2. Effect of dietary supplementation of T-2 toxin on the chickens

T-2 addition levels (ug/g of diet)

ltems Control
4 8 16
Live body weight (g)
Day 0 72.3 £8.32° 750+ 831% 706798 73.3 £4.56%
Day 7 1385274 134.8 £ 9.34® 1274 +6.01% 123.0 + 11.65°
Day 14 2256 +7.28° 192.9 + 10.58° 190.1 £ 29.15° 151.4 + 42.63°
Day 21 321.4£22.29° 287.7 +22.5% 267.1+4622° 2244+ 18.13°
Body weight gain (g) /
Days 0~7 66.2 + 1.69° 59.8 + 1.97° 50.8 + 1.54° 497 £1.02°
Days 8~14 87.1 +5.28¢ 75.1+7.34° 62.7 £6.56" 284 +1.10°
Days 15~21 95.8 + 8.35° 58.1+6.41° 77.0+6.18 73.0 + 4.65°
Days 0~21 239.1 +21.28° 2127 £ 19.34° 190.5 + 13.64° 151.1 + 10.68°
Daily body weight gain (g)
Days 0~7 046+ 1.42° 8.54 + 1.35° 726+ 1.25° 710+ 1.15°
Days 8~14 12.44 + 2.85° 10.73 + 1.65% 8.96+1.28° 4.06 £ 0.92°
Days 15~21 13.69 + 1.36° 83+1.05 11.0%1.32° 10.42 + 1.24°
Days 0~21 11.39 £ 1.58° 1013 +1.26° 9.07£1.07° 7.20 £1.03°
Total feed intake (g)
Days 0~7 207.21 £ 38.87° 187.80 + 46.78° 177.00 £ 44.10° 161.50 £ 31.24°
Days 8~14 224.70 £ 13.00° 201.00 £21.11° 190.28 + 18.34 171.43 £ 18.40°
Days 15~21 14357 + 18.45° 147.29 + 24.05° 118.43 £ 10.34° 104.57 + 11.86°
Days 0~21 575.48 + 43 .3¢° 536.10 + 38.89° 48571+ 41.71° 43750 £ 36.71°
Daily feed intake (g) )
Days 0~7 29602532 26.83+2.15° 2529+ 261" 23.07 £2.19°
Days 8~14 32.10 £ 1.87¢ 28.71+305° 2718 +2.64° 24.49 + 1 35°
Days 15~21 20.51 + 2.05 21.04+2.31° 16.92 + 1.89" 14.94 + 1.53°
Days 0~21 2740 £3.16° 2553 +2.36% 2313 £2.43% 20.83 + 1.36°
Feed conversion (Feed/gain)
Days 0~7 3.13+0.09° 3.14 +0.05° 348007 3.24+0.04°
Days 8~14 2.58 £ 0.06° 267 +0.04° 3.03+003 6.05+0.13°
Days 15~21 1.49 £ 0.02° 1.90+0.08° 1.54 +0.07° 143 +0.05°
Days 0~21 2.41+0.03° 252+0.06" 255+ 0.05° 2.89 + 0.06°

*adpean + SD with different superscripts in the same row differ significantly (p<0.05).

et al(1975)] Axdztel ZHdE Holl T2 toxing Fo
3l 73 Az}, Mann et a/(1982)0] &oA T2
toxing T3t A7 A} Grizzle er a/(2004)0] W F
2g}7le] T-2 toxing Folste] A3 Axel &A=
) T2 toxine GA FEY Fol BAGe] AT F1
F&Fe PIxIThaL Azt o 7).

AtE MR

T AR AFHEe 7 4 717 dixest 74 A
T AolellE fod A Zasided, 49 A 717k F
el AlE AWgE 2
AFFe Aoz gzl vt Az ZoAM fro
Hog Zaste A¥%E BIXL, AR a7ed A F
7497 A&F ol s, 8149 ol
T ZE&F2(16 ug/g of diet)o] 6.05 = 0.130.2 Fol3}
Al MRSl Hokon, o2 FdE A AH7IZEY
o= Ueht T2 toxine] ALE/MAEHAE Asshes 2
2 3 = QleiTable 2).

=
r |
in)
ﬂ
[
o b

7 |BEe| Hst
A A715% 32> A3 Blge] BE A ollA
ol Histe] oA om Aasal A%, e 3 &
el A7) T 8% F(16 pg/g of diet)llA iz
A =)0

g

o 23y s AR AsEe Wil #EEA
dtHTable 3). olzet Azb= 7(1985)0] 7]u 1o
T-2 toxing Folste] A25 Aol Wyatt et a/(1973)
o] Holl T2 toxing F38le] A+ Ao} IX|3h= 7
goldout, Chi et al(1977) 9F &<t T2 toxing &
of Folgk A 2 ppm A ol 47 A7IFEol
ol Al FrhsaL st B AE Al A
ok, 7 A7) FEe B AR AR A,
Boonchuvit er a/(19756}2 Arxdl}e]

toxing Foste] A7 A} v PriFEe 2 A
Aol dRFh} R A5 I

stod B AE Ao} Aoldt AgE e o|#s
Zlo]l& Boonchuvit et a/(1975)0 7
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Table 3. Absolute organ weight in chickens treated with dietary supplementation of T-2 toxin on the chickens for 21 days

Group Control Low Middle High
Parameter Dose/(1.g/g of diet) 0 4 8 16
No. of animals 5 5 5 5
Liver (g) 93x1.18 8.76 £+ 0.94 8.74+095 8.38+1.15
Heart (g) 2.11+£0.31 2.02+0.23 21+£047 1.76 £0.15
Brain (g) 2.24 £0.23° 2.04 £0.15%® 1.98+0.16° 1.98 +0.18°
Lung (g) 2.20+0.25° 178 +0.08" 1.74+0.30° 1.58 +£0.23°
Kidney (g) Left - 1.96 +0.15° 1.86 +0.32° 1.78 £+ 0.33% 148 +0.13°
9 Right 1.86 +0.18° 184 +0.19° 1.76 £ 0.36° 126+017°
Bursa of Fabricius(g) 1.94 +0.42° 1.88 + 0.19° 1.88 £ 0.91° 0.900.25°
Thymus gland (g) 2.6420.71° 2.16 £ 0.52° 2.00 £ 0.35° 1.18+£0.15°
Spleen (g) 0.92+0.22° 0.74+0.11* 0.62 +0.22 0.40+0.17°

®Mean + SD with different superscripts in the same row differ significantly (p<0.05).

AR F T2 toxing Felstel AYF Al 71915 A

]
ey

XS0l chet 2t "7|of Htf S vl

7} A2 7k A FHEE 4715 Aslsh fA18
A g mgo] BE A 2o o] Hlsted &
Aoz FadT A%, st FH A A7) 5%
e T8%F(16 ug/g of dietelld iz A, 5 &

¢l T-2 toxino]

2]

£
6

™ol R}y

]_E_
"1 © =

<]

Trelgod frade AR Ak
HCH# PLTAIE §<
ol T2 toxin ©]
E3] Ju7A7t A
Holw 53] 187

g71e g

2 Hb, HCT, MCV,
Ao Zkaste AS HIeH
A7z FolHr}
FoEgoqa pidle AT
ug/g of diet)ellXl dxakA
A3 (p<0.05) ol AA| T2 toxin F5Z F 54

Aket Aake Jehge g4
olgtx AztEojA}. o]#|gk A= Chowdhury et al.

Zatof] Hlste] {24 YA FAB] FAhEHT ey
2Vt A7) o) 4715w Wake BaEA gt
(Table 4).

&ofsty| Z{A}

Hoigka] Al 27A0A WBCAe AL 87
AlA F7tele AFS Holtprt ALgEFolA tAl 3
Bl A% 299, neutrophilRle A A ZollA
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Table 4. Relative organ weights of chickens treated with the dietary supplementation of T-2 toxin on the chickens for 21 days

Group Control . Low Middle High
Parameter Dose/(ug/g of diet) 0 4 8 16
No. of animals 5 5 5 5
Liver (g) 4.908 £ 0.481 5075+ 1.268 5.336 + 0.382 5.859 + 0.294
Heart (g) 1.114 + 0.157 1.170 £ 0.326 1.281 + 0.154 1.231 £0.253
Brain (g) 1.182 +0.327° 1.182 + 0.241° 1.209+0.142®  1.384+0.132°
Lung (g) 1.161 £ 0.115° 1.031+£0.131° 1.062 + 0.094° 1.105 + 0.248°
Kidney (g) Left 1.035 + 0.086° 1.078 £0.024°  1.087 +0.031° 1.035 + 0.034°
(A Right 0.982+£0.024°  1.066+0.157>  1.075:+0.136°  0.881 +0.062°

Bursa of Fabricius (g)
Thymus gland (g)

Spleen (g)

1.024 £ 0.151°
1.394 £ 0.143°
0.486 + 0.039°

1.089 + 0.135°
1.251 £0.154°
0.429 + 0.027®

1.148 + 0.203°
1.221 +0.085°
0.379+0.013°

0.629 + 0.148°
0.825 + 0.058"
0.280 £ 0.014°

**Mean + SD with different superscripts in the same row differ significantly (p<0.05).
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Table 5. Hematological values of chickens treated with the dietary supplementation T-2 toxin for 21 days

Group Control Low Middle High
Parameter Dose/(1.g/g, diet) 0 4 8 16 Sem
Nao. of animals 5 5 5 5
WBC (K/pl) 19.09 + 0.94° 24.08 £ 2.91° 2410 £2.17° 20.79 +2.00° 1.06
RBC (m/ul) 2.87 £0.24° 3.01£0.24° 2.94 £ 0.20° 274+ 0.19° 0.11
Hb (g/dl) 11.98 £ 0.08% 11.70+£0.77% 11.77 £ 0.54° 10.77 £ 0.60° 0.28
HCT (%) 30.06 + 1.58° 29.22 + 1.56™ 29.04 + 0.89%° 27.36 £ 1.42° 0.70
MCV (fl) 10147 £2.29° 100.22 + 3.29° 99.55 + 3.84° 99.66 + 4.46° 1.78
MCH (pg) 4152 %1.92° 40.30+088°  39.93+1.19® 3931 +£1.19° 0.67
MCHC (g/di) 40.70 £ 1.23° 40.09 + 1.42° 40.21 £ 0.46° 39.20 + 1.27° 0.58
RDW (%) 10.25£0.41° 10.49 + 0.38 10.33 £ 0.26° 10.90 + 0.40° 0.18
PLT (K/ul) 50.69 £ 2.38° 4913 £2.21° 51.28 +3.69° 44.81+2.64° 1.40
MPV (fl) 6.09 £ 0.34° 6.60 £0.21° 6.40 £0.13% 6.32 + 0.39% 0.14
Neutrophil (%) 28.52+5.86° 33.66 +3.12% 34.30 £ 1.52° 3563 +1.31° 1.73
Lymphocyte (%) 53.01 £ 8.26° 48.78 + 5.28° 47.37+£2.78° 40.08 + 3.18° 2.66
Monocyte (%) 9.95+063% 9.67 £0.57° 9.58 +0.48° 9.85+0.53* 0.28
Eosinophil (%) 4.36+2.10° 510+ 1.53% 5.74 £0.94° 6.12 £ 1.09° 0.74
Basophil (%) 167 £1.29° 1.87 £ 0.95° 210+ 0.88° 2.21+0.87° 0.51
®Mean + SD with different superscripts in the same row differ significantly (p<0.05),
Table 6. Serum biochemical values of chickens treated with the dietary supplementation T-2 toxin for 21 days
Group Control Low Middle High
Parameter Dose/(ug/g of diet) 0 4 8 16 Sem
No. of animals 5 5 5 5

Uric acid 0.07+0.01 0.25+0.25 0.34 £ 0.42 0.19+0.22 0.13
SAT 144 £0.11 1.41+£0.04 1.34+£029 1.3+0.28 0.10
LDH 0.51+0.23° 0.21 £0.09° 0.47 £ 0.15% 0.66 £ 0.04% 0.07
GGT 1.03+0.06 0.98 £ 0.07 12+02 1.15+£0.19 0.07
Total protein 0.12+£0.02° 0.15+0.04° 0.24 £ 0.07° 0.56 + 0.07° 0.03
cholesterol 0.16 £ 0.06™ 0.13£0.02° 0.24 £ 0.09° 0.16 £ 0.07% 0.03
triglyceride 0.23 £ 0.06 0.14+0.02° 0.52 + 0.28° 0.16£0.02° 0.07
glucose 0.52+0.13 0.59£0.05 0.76£0.3 0.48 +0.17 0.09
calcium 0491017 0.52+0.12 0.56 £ 0.36 0.33+£0.09 0.10
CPK 0.67 £0.12 0.63+0.06 0.79+0.26 1.23+£0.92 0.24
BUN 1.47 £0.03 1.46 £ 0.02 1.46 £ 0.03 147 £0.04 0.01
creatine 0.15+0.02 0.13+£0.01 0.14+0.01 0.13£0.01 0.006
phosphorus 1.07+0.65 0.65+0.08 0.84+0.13 0.95+0.51 0.21
ALT 1.63+£0.06 1.58 £0.04 1.52+0.M1 1.5+0.23 0.06
amylase 0.26 £ 0.04° 0.33£0.08* 0.51 £0.26° 0.44 £0.14® 0.07

®Mean + SD with different superscripts in the same row differ significantly (p<0.05).
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Fig. 1. Spleens of chicken treated with T-2 toxin were
shown sever atrophy. Spleen of control group was normal
size (upper) but spleen of treated group (16 ug/g of diet)
was shown sever atrophy (bottom) than that of control.

Fig. 2. Bursa of Fabricius in chickens treated with T-2 toxin
showed severe atrophy. Bursa of Fabricius of the control
group was of the normal size (upper) but the bursa of Fabri-
cius of the treated group (16 pg/g of diet) showed severe
atrophy (bottom) than that of the control.

ol#et AR e Hox ¥ AR B4 Aol 2¥A)
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2%+ YYTh 53 FH A
% @2go) FB18ITHFig. 4, 5, 6).

Fig. 3. Thymus gland of chicken treated with T-2 toxin
showed severe atrophy. Thymus gland of control group was
of the normal size (upper) but thymus gland of the treated
group (16 ug/g of diet) showed severe atrophy (bottom) than
that of control.

Fig. 4. The lymph node from bursa of Fabricius from a
chicken treated with T-2 toxin for 21 days reveals various
degrees of atrophy of lymphatic nodules with lymphoid cell
depletion.

Fig. 5. Normal appearance of thymus of a chicken after 21
days on the semipurified control diet.



Fig. 6. The thymic lymph node from a chicken treated with
T-2 toxin for 21 days reveals lymphoid cell depletion.
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Fig. 7. Microscopic appearance of atrophic spleen of a
chicken after 21 days on dietary T-2 toxin. Splenic red pulp
became hypoplasty and lymphoid cell depletion in white

pulp.
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Fig. 8. Representative images of T-2 toxin induced oxidative DNA damage in chickens. Typical comets are shown in groups
non-treated (upper left) and treated with 4 ug (upper right), 8 ug (bottom left) and 16 pg (bottom right) with the dietary supple-

mentation of T-2 toxin for 21 days.
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Table 7. Effects of T-2 toxin on the DNA damage of the
blood in chickens (Means + SD)

T-2 toxin Scored cells Tail moment Tail length
(ug/g of diet) (TM) (TL)
Control 100 17.88+3.76° 59.21+281°
4 100 31.85+258° 98.15+3.25°
8 100 4905+354° 167.02+12.16°
16 100 9222 +124° 207.47 + 11.58°

*Values with different superscript within the same column
are significantly different (p<0.05).

Table 8. Effects of T-2 toxin on the percentage of head
DNA and tail DNA of the blood in chickens (Means + SD)

T-2 toxin Head DNA Tail DNA
(uglg of diet) Scored cells (%) (%)
Control 100 4544 +359° 5456 +4.54°
4 100 3180+ 1.17° 6820+4.87°
8 100 2957 +221° 70.43+348°
16 100 1222 +0.98° 87.78+521°%

*yValues with different superscript within the same column
are significantly different (p<0.05).
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