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ABSTRACT

In order to detect the T-2 toxin accumulation in the animal tissues, T-2 toxin, produced by Fusar-
tum sporotrichioides M-1-1, was injected to mouse by 0, 1 and 2 mg per kilogram of body weight,
respectively, and T-2 toxin extracted from serum and organs were analyzed by the indirected com-
petitive ELISA. The indirect competitive ELISA established in the laboratory can be check less than
(.1 ppb level of T-2 toxin and average recovery of T-2 toxin spiked was 80~113% in animal sam-
ples such as serum, liver and kidney. After 6 weeks of treatment with 2 mg of T-2 toxin per kg
body weight, T-2 toxin was accumulated in serum (133.0 ng/ml), liver(1.4 ng/g) and kidney(14.3 ng/
¢) of mouse injected with 2 mg of toxin per kg body weight.
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Fig. 1. Elution pattern of crude extract from culture
of Fusartum sporotrichioides M-1-1 on silica
gel column monitored by TLC.
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Fig. 2. Indirect competitive ELISA standard curve
for T-2 toxin.
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Table 2. Recovery of T-2 toxin from serum samples
after spiking authentic toxin(triplicate runs)

T-2 toxin A added Recovery (%) cv.*
(ng/mi serum)

50 89 0.137
10 113 0.136
1 80 0.103

*C.V. : coefficient of variance

Table 1. Detection of T-2 toxin from serum samples of mouse by indirect competitive ELISA

Treatment (toxin/ No. of serum donor

T-2 toxin (pg/mi serum)

body weight) mouse 4" 6*
control 5 ND ND
1 mg/kg*** 5 28.7£3.06 109.0+6.11 128.7+12.0
1 mg/kg** 5 46.7+2.00 118.7+2.30 133.0+£11.5
* . weeks after treatment
**0<0.001
020,01

ND : not detected
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Table 3. Detection of T-2 toxin from kidney samples of mouse by indirect competitive ELISA

Treatment (toxin/ No. of kidney donor

T-2 toxin (ng/g kidney)

bedy weight) mouse 4% 6*
control 5 ND ND
1 rag/kg*** 5 0.67+0.115 1.40+0.200 16.7+0.800
2 mg/kg*** 5 4.70+1.330 8.231+3.330 14.3+2.520

* : weeks after treatment
% 5<(0.001
ND : not detected

Table 4. Recovery of T-2 toxin from kidney samples
after spiking authentic toxin(triplicate runs)

T-2 toxin added
(ng/g kidney)

Recovery(%) cv.*

Table 6. Recovery of T-2 toxin from liver samples
after spiking authentic

50 103 0.147
10 93 0.062
1 80 0.125

T-2 toxin added
(ng/g kidney)

Recovery(%) cv.*

*C.V.: coefficient of variance

50 106 1.963
10 91.6 0.032
1 101 0.103

*C.V.: coefficient of variance

Table 5. Detection of T-2 toxin from liver samples of mouse by indirect

Treatment (toxin/ No. of kidney donor

T-2 toxin (ng/g kidney)

bocy weight) mouse 4% 6*
conzrol 5 ND ND
1 mg/kg*** 5 0.2+0.02 0.2+0.02 0.3+0.05
2 mg/kg*** 5 0.7£0.20 0.8+0.01 1.440.007

* . weeks after treatment
% 520,001
ND : not detected

Table 29} ke, &, €& 1 miel 10, 5, 1 ngoll &)
@3l T-2 toxin"’— st e ZH2k 89, 113,
80%2] #]48-& Jepliic)

AlAyo 1ol T-2 toxin 3o RE AlHE As}
2T+ T-2 toxine] A& A skA]qt, T-2
toxing 2 mg/kgd] FEZE FHell FA% F A3 el
A5 L E—isl #FE 2, 4, 65 F 27+ 4.7011.33,
8.23+3.33 & 14.3+2.52 ng/gol%l.e™, A|7e] A3}
Y42 5400 HHE ZolsidARt €A v
% of 245 ok Hglrh.(Table 3.) 3HH, Aol
+19] coefficient variance< Table 404 2= v}e}
o] A7 1g % 50, 10, 1 ngell 8i%8l= T-2 tox-
ing H7pstd-ed zH7 0.147, 0.062, ¥ 0.1255 1}
ejiglo).

T, W23 7bellA2] T-2 toxin 435 FA}
g A= Table 59 2w 1 A3}, ATl E= T-

2 toxin®| & %A &3kew, kg 2 mge] T-2 tox-
ing Fosled & A5 25 47 9 65 F 2 07+
0.2, 0.8£0.01, ¥ 1.4+0.07 ng/ge] EH4=gen] &
ol Alzke] A$ole= g 7oA 24HE %
4:9] wfo] o}F uigtch w3 ZF 1g w50, 10, 1ng
o dst= T-2 toxing H7isld e 22t 106,
91.6, 101%2] 3|5&% Jefisici(Table 6).

o]Are] #Alo| tigt ELISA A= T-2 toxin®|
oelzA el & =v] 53] A} Aol wel Fx3
Hoh= Chi,® Ellison 578 Ao} f-A1RE HaS
vetigict.

. 2 2

TEAA AR Fol FA =< e H43)] 9
8] F-Al7F Fusarium sporotrichioides M-1-12.2
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T-2 toxing 4J4+st] mouseoll 0, 1 % 2 mg/kg 4
AFF 508 Fo3 F 83 2 A8 E F3)
o] indirect competitive ELISAZ Al A|s}dc), & Al
g AlellA] 8813} indirect competitive ELISAoY| 2
g #A EAAIE 0.1 pphold o™ 3482 80~
113%% 24k T-2 toxin®] Fofgka}p Fodajz]ef
a}2} mouse2| EA, 7, AAollA 2] A ofAtE Abd
B Axt, T-2 toxing 2 mg/kgs el ol 65
F b7+ 133.0 ng/ml, 14.3 ng/g 283 1.4 ng/g)
T-2 toxin®] &A% 7 .o2 viepydr},

AES

1) Mirocha, C. J., Schauerhamer, B., Christensen, C.
M. and Kommedahl, T.: Natural occurrence of
Fusarium toxins in feedstuff.Appl. Environ. Mi-
crobiol., 32, 553-556, 1976.

2) Bamburg, J. R., Riggs, N. V. and Strong, M. :
Structure of toxins from two strains of Fusar-
um tricinctum, Tetrahedron., 24, 3329-3336, 1968.

3) Ellison, R. A. and F. N. Kotsonis, : T-2 toxin as
an emetic factor in mouldy corn. Appl. Microbiol.,
26, 540-543, 1973.

4) Ueno, Y. : Trichothecenes-Chemical, Biological
and Toxicological Aspects. Elsvier Science Pub-
lishers Amsterdam, 135-178, 1983.

5) Ueno, Y., Ishii, K., Sakai, K., Kanaeda, S., Tsuno-
da, H., Tanaka, T. and Enomoto, M. @ Tox-
icological approaches to the metabolites of
Fusaria: Microbial survey on "bean-hull poison-
ing of horses” with the isolation of toxic tri-
chothecenes, nesolaniol and T-2 toxin of Fusar-
tum solani M-1-1. Japan ]. Exp. Med., 42, 187-203,
1973.

6) Joffe, A. Z. Fusarium poae and F. sporo-
trichivides as principal causal agent of alimentary
toxic aleukia. In Mycotoxic Fungi, Mycotoxins,
Mycotoxicoses, Marcel Dekker, New York, 21-
86, 1978.

7) Hue, 1. C,, Smalley, E. B., Strong, F. M. and Ribe-
lin, W. E. : Identification of T-2 toxin mouldy
corn associated with a lethal toxicosis in dairy
cattle,. Appl. Microbiol., 24, 684-690, 1972.

8) Patterson, D. S. P. and Roberts, B. A. 1 Myco-
toxins in animal feedstuffs: Sensitive thin layer
chromatographic detection of aflatoxin, ochra-
toxin A, sterigmatocystin, zearalenone and T-2
toxin. J. Assoc. Off. Anal. Chem., 62, 1265-1267,
1979.

9) Collins, G. J. and Rosen, J. D. : Distribution of T-
2 toxin in wet milled corn products. J. Food Sci.,
46, 877-879, 1981.

10) Collins, G. J. and Rosen J. D. Gas-liquid
chromatographic/mass spectrometric screening
method for T-2 toxins in milk. J. Assoc. Off.
Anal. Chem., 62, 1274-1280, 1979.

11) Ueno, Y., Ishikawa, K., Amakai, M., Nakajima,
M., Saito, M., Enomoto, M. and Ohtsubo, K. :
Comparative study on skin-necrotizing effect of
scirpene metabolites of Fusaria. Japan J. Exp.
Med., 40, 33-38, 1970.

12) Ueno, Y., Sato, N., Ishii, K., Tsunoda, H. and
Enomoto, M. @ Biological an chemical detection
of trichothecene mycotoxins of Fusarium species,
Appl. Microbidl., 25, 699-704, 1973.

13) Hewetson, J. F., Pace, J. G. and Beheler, J. E. :
Detection and quantitation of T-2 mycotoxin in
rat organs by radioimmunoassay. J. Assoc. Anal.
Chem., 70, 645-652, 1987.

14) Chu, F. S., Grossman, S., Ru, D. W., and Miro-
cha, C. J. 1 Production of antibody against T-2
toxin. Appl. Environ. Microbiol., 37, 104-108, 1979.

15) Pestka, J. J., Lee, S. S., Lau, H. P. and Chuy, F. S.
: Enzyme-linked immunosorbent assay for T-2
toxin. J. Am. Oil. Chem. Soc., 58, 940-944, 1981.

16) Hunter, K. W., Brinfield, A. A., Miller, M., Frink-

elman, F. D. and Chu, F. S. : Preparation and

characterization of monoclonal antibodies to the

trichothecene mycotoxin T-2. Appl. Environ. Mi-

crobiol., 49, 168-172, 1985,

Gendloff, E. H., Pestka, ]. J., Dixon, D. E. and

Hart, L. O. : Production of a monoclonal an-

tibody to T-2 toxin with strong cross-reactivity

to T-2 metabolites. Phytopathology, 77, 57-59,

1987.

18) Burmeister, H. R., Ellis, J. J. and Yates, S. G. :

Correlation of biological to chromatographic data

for two mycotoxins elaborated by Fusarium.

Appl. Microbiol., 21, 673-675, 1971.

Ohtani, K., Kawamura, O., Kaj, H., Chiba, J. and

Ueno, Y. : Development of enzyme-linked im-

munosorbent assay(ELISA) for T-2 toxin using

monoclonal antibodies. Proc. Japan Assoc. Myco-

toxicol., 22, 31-32, 1985.

20) Chi, M. S, Mirocha, C. J., Kurtz, H. J., Weaver,
G., Bates, F., Shimoda, W. and Burmeister, H. R.
: Subacute toxicity of T-2 toxin in broiler chicks,
Poultry Science, 56, 306-313, 1977.

21) Ellison, R. A. and Kotsonis, F. N. : In vitro metab-
olism of T-2 toxin. Appl. Micrpbidl., 27, 423-424,
1974.

~

17

=

19

Korean Journal of Environmental Health Society, Vol. 22(1)



