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Study on the toxicity of four kinds of Alfernaria toxins on human
esophageal epithelial cell Het-1 A in vitro
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Abstract:; Objective To study the acute cytotoxicity of four kinds of Alternaria toxins alternaiol (AOH), alternariol
monomethyl ether (AME) , tenuazonic acid (TeA) and tentoxin (TEN) on human esophageal epithelium cell Het-1 A in
vitro. Methods Het-1 A was treated with different concentrations of 4 kinds of Alternaria toxins. The effects of 4 kinds of
Alternaria toxins on cell proliferations, cell apoptosis, cell cycle distribution and cysteinyl aspartate specific proteinase-3
(capase-3) activity were detected by 3-(4 5-dimethyl-2-thiazolyl) -2 5-diphenyl-2-H-tetrazolium bromide (MTT) , annexin
V-fluorescein isothiocyanate/propidium iodide ( Annexin V-FITC/PI) double staining method, PI single staining method
and spectrophotometry, respectively. Results The half maximal inhibitory concentration (1Cy,) of AOH, AME, TeA and
TEN on Het-1 A was 54.31, 43.38, 121.91 and 141.96 pmol/L, respectively. The 4 kinds of Alternaria toxins could
induce the apoptosis of Het-1 A and also could affect the cell cycle distribution through increasing the percent of G,-M
phase. AOH and AME could enhance the activity of caspase-3 in a positive dose-dependent manner to induce the apoptosis
of Het-1 A. Conclusion AOH, AME, TeA and TEN could cause acute cytotoxicity on Het-1 A through inhibiting cell
proliferation, inducing cell apoptosis and G,-M cell cycle arrest etc.
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HHE 1K, Het-1 A JTIEFSINA caspase-3 43¢ B
A DN a7 B AR %) A LA W 150 ~ 200 wl (i
i 4 CHE ) , BE S5 K 40 L & - 20 °C S 52 o il 4 it
2 ~3 5,4 °C10 000 r/min B5.0> 1 min, ¥ F K
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37 CHEOCHEE 4 h J5, M E 405 nm &b OD fE, it 5
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(LR /IN AT i) 42 2 e 3% 440 K 6 440 e 1 i, L AE —
FE 20 S R Y, MITT 45 1 A A 12 5 935 40 g 550 A%
TE H, 45 1 #0200 B 1 0 ROR . AR K
B ,0.05% ~0.1% ff) DMSO X} Het-1 A ) 34 5 411 i
LA K ,0.2% ~2.0% (1) DMSO X Het-1 A i 5%
B AN RO AT R, ELKE %5 DMSO ¥ J3 38 fin Fn k5 53
I R] SEE K, % 48 g 1 348 78 400 1 00 SR 1 5 . I A I8 R
L, AOH AME TeA I TEN %f Het-1 A (# IC,, {4 4>
Bk 54,31 .43.38 121,91 Fl 141.96 pmol/L, H i
B R H O, 00 AR B R 5 B OE Y 7 - R
2.2 4 PPAgEEREE XS Het-1 A JJ T2 1Y 52

Annexin V2 K5 0 41 A 710908 1 1) R O AR, A
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Het-1 A E- ¥ 8 7= ( Annexin V" /P1™ ) Fl i ¥ ¥ T
(Annexin V' /PI") fysg ), HARZE R L% 1, it
ALA, 5% B4 b B, Het-1 A 43 gl 28 G Wk B
(3. 13 wmol/L) F1 5 # FE (12. 50 wmol/L) Ay AOH |
AME TeA 1 TEN Zb¥H 72 h 5, Het-1 A B ZAbFIZH
SR T A AR RSO T R R 1) 9 b Y e T
X HEZH (0. 77% ) , FL AR T~ 40 1) L 3] i 2 28 vk B
HEh W FE. AOH ., AME ., TeA I TEN &5 ¥ Jif
(12.50 pmol/L) 4b B AL v 5 4 7 410 Jid 49 EE A7) ( 43 331
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3.68% \5.05% F12.00% ), Het-1 A 43I %5 & vk i
(12.50 pmol/L) AOH FI AME 4b 3 J5 , 519 08 7= (1%
4B L A7 (53 53 R 12. 459 Fi 4. 35% ) 345 T W 100 9
T 1 40 M He A9 (43 51 R 0.93% Fil 0. 85% ) ; 1M [m] ¥k
FE B TeA F1 TEN Zb3 Het-1 A J5 , BL 400 08 T 0% 40 g
FL] (7. 74% F1 11, 78% ) Y545 T i 309 0 T~ (7% 40 it b
1] (10.39% F1 13.97% ) , 2 WK o B A0 vy 4 32 19
2B R 0] fEE i N [F IR A2 51 Het-1 A (1 41
ML T,

#% 1 AOH AME TeA Fil TEN X} Het-1 A Jf 1= 1952 Wi

Table 1 Effects of AOH, AME, TeA and TEN on
Het-1 A apoptosis
o Annexin V/PI XYt
BAL ey TEITAN B A 0 A
L. i/ % L./ % L/ %
PO 0.00 0. 46 0.31 0.77
3.13 1.48 3.34 4.82
AOH
12.50 12. 45 0.93 13.38
3.13 2.01 1. 67 3.68
AME
12. 50 4.35 0.85 5.20
3.13 1.92 3.13 5.05
TeA
12.50 7.74 10. 39 18. 13
3.13 1. 06 0.9 2.00
TEN
12.50 11.78 13.97 25.75

2.3 4 Phag kAL EE R AT Het-1 A 41 i J5] 9 1) 52 1

4 Tl 22 4 7 B R X Het-1 A 40 i J8 399 4 5% g DL
2, WULTTAL, 5 X5 A AL, Het-1 A 43 5l 241K
e JF (5. 00 wmol/L) i) AOH AME \TeA 1 TEN 1§ H
72 h J5,G,-G, W4 LY 5 0 W] AR Ak, S 4 Al i L
b X R ZH 1 41, 11% 1 B2 4 Fh e 2R Ak 215 1Y
27.04% (AME) ~34.08% (TEN) ; G,-M ] 40 jig [t
) oy %t B 1Y 31.20% 3 2] 4 FpEE R AR S 1
37.81% (TEN) ~47.23% (AME) , 4 4 Fh 32 #% 0
FEZE WA F 50.00 pmol/L B, G,-G, 1 41 ifg F
S 9120 B Lo 5] 55 X B A L B 24 B b (H G, -M B
240 M Le 490 BT 4, FE b L AOH Rl AME 4b 35 (1
G,-M 301 41 i LE ] 38 i dse B2, 23 0l e xR A Y
31.20% B4 /3 58. 00% #153.26% , W] W ,4 Fhag ik
AR 51E Het-1 A G,-M ] i 8028 17 & 4%
BIEEM .

2.4 4 FpAZEE M FE E X Het-1 A /7 caspase-3 15 [
R A ]

KA AR R M2 & R E A8 R K
(cysteinyl aspartate specific protease) ¥ FK & caspase
GG, S WS A R T ok R E B R (R, L
caspase-3 A PAAT 7> o IEH LAY caspase-3
VLB IS8 A7 76 T M 2% b, 7 40 M 3 T /9 300 By
B, BB , 15 A6 1Y) caspase-3 2 f# il AH B 1Y AR
KAZIRY) e A B M T MM TR SE T

%2 AOH AME TeA Il TEN X} Het-1 A 4 Jig J& 11 (1) 5
Table 2 Effects of AOH, AME, TeA and TEN on Het-1 A

cell cycle
o ik g 20 B JE 1 93 A1/ %
= /(pmol/L)  Gy-G, ¥ S G,-M 1
Xf B 20 0. 00 27.69 41.11 31.20
5.00 25.35 30. 74 43.91
AOH
50. 00 24.18 17.82 58. 00
5.00 25.73 27.04 47.23
AME
50. 00 19.92 26. 82 53.26
5.00 27. 41 33.50 39.08
TeA
50. 00 24.07 33.39 42.53
5.00 28.11 34.08 37.81
TEN
50. 00 16. 57 35.56 47. 88

YL, caspase-3 BTG PEW] T FE. N1 rhal LA
B, 5 X% B4 &, Het-l A 2 i W JE
(3.13 pmol/L) AOH F1 AME 43 72 h )5, 40 g
Hy caspase-3 ¥ P 1 45 ft , (LB % AOH il AME
W FE 2 (M JE =6.25 wmol/L) , caspase-3 i 1k
W, M AOH Al AME 4 B ¥k B FE =
25.00 pmol/L Y}, 5 X} B2 b 4%, Ab B 4H Het-1 A
f caspase-d Tk BB B 184 F11TS A5, A
Het-1 A R[] HE & 1Y TeA 1 TEN 4bFH )5 | caspase-3
TE AR B B IG % .l a] UL, AOH I AME ¥y nf 2
TE B AR A 51 A2 caspase-3 1% PRI 5 s X 5
AHIESE T & B TeA A1 TEN n] 38 i 6 39 0 12 51 &
Het-1 A 4L M T 25 SR AHW) & o

83.13 pmol/L. ®6.25 pmol/L
2]2.50 pmol/L ®25.00 pmol/L

A B 2
OH AME Te
XA AR

ET R

K1 AOH AME TeA F1 TEN 4b¥ji5 Het-1 A
caspase-3 1% £/ #r

Figure 1  Effects of AOH, AME, TeA and TEN
on Het-1 A caspase-3 activity
3 it

LA 21 T 0 T R VAT L L AR L L ORI
5544 (7)) 2013 ART R 323 /N AR B ) i
AOH . AME .TeA 1 TEN fiy 2" %8, ik X
(07822 Ky B LA % o A7 4 b R TG 4, TeA
TEN Fl AME [ 4 535 78 90% LA I, Hoh TeA 1y
K R Ak 99. 4% , AR S & B, RO T £
R X NEEIRHEH AOH I AME 7K i T8 &
XN, Het-1 A 2 —Fhk A= 40 19 1E % 245 Bk -
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TeA il TEN ¥ 0] 3 £ M 48 Het-1 A (1) G,-M H Lt 441
M 51 JE 39 B, X 5 LEHMANN %817 4 38 g
AOH F1 AME #] 5|2 G,-M I Fb 38 A0 W) & . itk
A, 5% A L, AOH  AME [ TeA FiI TEN & ] 7F
—EWE T 5 Het-1 A B4R =, H AR EF &R
FEASTR M BE R 51k 40 Mo 98 7= 19 5 XK [, TeA Fl
TEN FZ 5] F W JH 1, 1M 5 W B A9 AOH Fl AME
T i caspase-3 FIGE MW T, X 5 FATMA
27 135K () AME 7] 3 4 caspase-3 5|2 HCT116 f
AN T A — B, AN, A BIF S R AR A R ST
DMSO #5551 X B8 20 9 e s, A8 A 3 3 i 90 J2 78 /T
IR 7] 4k BE DMSO % Het-1 A 2 fitg 384 % 4170 1) 2 5 1
M i LA b PR E B B DMSO T B 1 1A 4h 2k
BEPERF S, kA T 8040 BB

25 L ik ,AOH (AME \TeA A1 TEN [ i@ 1 # il
Het-1 A {940 M 38 48 52 % A9 40 B R 1= A G,-M 9] )&
WIBR %X Het-1 A P=/EREHEAEH . BRI EANTH
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