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[Abstract] Objective: To investigate the anti-tumor efficacy, mechanism and safety of zeylenone on

acute T lymphocytic leukemia. Method: In vitro, Molt-4 cells were treated with various concentrations of
zeylenone (0.2, 0.4, 0.8, 1.6, 3.2 pmol-L") for 48 h, and the cell viability was measured with cell counting
kit-8 (CCK-8) assay. nonobese diabetic-severce combined immunodeficient mice (NOD/SCID) mice were
randomly divided into six groups: normal group, model group, vincristine group (1 mg-kg') , low-dose
zeylenone group (12.5 mg-kg'), medium-dose zeylenone group (25 mg-kg'), high-dose
zeylenone group (50 mg-kg™'). With the exception of normal group, mice were pre-irradiated with “Co
and inoculated subcutaneously with Molt-4 cells to establish the Molt-4 xenograft model. Then NOD/SCID mice
were sacrificed after 13 days of administration. The tumor inhibition rates, relative tumor growth rates and organ
indexes were calculated. Hematoxylin and eosin (HE) staining was used to observe the pathological changes of
liver and spleen tissues in mice. The expressions of phosphorylation signal transducer and activator of
transcription (p-STAT3), B-cell lymphoma-2 (Bcl-2), Bcl-2-associated X protein (Bax) and cysteine aspartate-
specific protease-3 (Caspase-3) were detected in tumor tissues by Western blot. Result: In vitro, zeylenone had
an obvious inhibitory effect on Molt-4 cells. IC,, values of zeylenone was 1. 49 umol-L". In vivo, compared
with the model group, medium and high-dose zeylenone groups had significant tumor inhibition effects, with the
inhibition rates of 50.24% and 60. 75%, respectively (P<0.01). Additionally, liver and spleen injuries were
slight in the above mentioned two groups compared with the vincristine group, indicating that zeylenone was
safe. Western blot analysis showed that medium and high-dose zeylenone groups showed significant declines in
proteins p-STAT3, Caspase-3 and Bcl-2, and marked increases in pro-apoptotic protein Bax compared with the
model group (P<0.05, P<0.01). Conclusion: zeylenone could obviously inhibit the proliferation and induce
the apoptosis of Molt-4 cells; and its mechanism may be related to the down-regulation of p-STAT3, Caspase-3,
Bcl-2 and the up-regulation of Bax expressions. In addition, zeylenone had less damage to liver and spleen, and
was safer than vincristine.
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Fig. 1 Chemical structure of Zeylenone
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Table 1 Effect of zeylenone on Molt-4 cells proliferation(x + s5,7=3)
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Table 2 Effect of zeylenone on body weight of Molt-4 xenograft mice(x + s,n=9)
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R 1.00 19.51+1.01 20.27+0.96 18.62+0.932  17.43+1.05%  18.41+1.14% 20.76+1.112  21.27+0.96
UL AR 0 12.50 19.24+0.72 20.07+0.87 19.95+1.15%  21.34+0.979  20.50+£1.00"%  20.95+1.29Y  20.71+1.09%
25.00 19.02+0.90 19.68+1.00 19.59+1.17 21.17+1.09%  21.32+0.79% 21.13+0.88"  21.68+1.06"
50.00 18.94+0.75 19.24+0.83 19.51£1.09"  20.61£0.94Y  20.43+£1.20%%  20.34£1.102  20.70+1.20%
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Table 4 Effect of zeylenone on tumor volume of Molt-4 xenograft mice(x + s,n=9)

Ji 988 {4 B /mm?
21 5 7 /mg-kg! —
25 2 HIKGZ4d HIKLZ58d HRGZ12d
FoL - 300.00+45.23 1110.38+275.17 1570.91£259.01 1591.68+200.72
[ 7 1.00 298.32+78.30 690.38+179.65 402.38+80.62% 267.52+51.09%
11 B 44 Tl 12.50 320.21+45.33 792.71+157.31 1 344.30+398.64 1459.11+413.48
25.00 330.54+65.32 862.40+177.94 1188.42+177.10" 1 388.124229.20
50.00 330.32+43.22 666.21+144.42 1015.85+243.28% 1 144.59+251.77%
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([ 418)
2 LT U R ST Molt-4 75 48 88 /1N B A 788 B9 40 U 4 R

Fig. 2 Inhibitory effect of zeylenone on Molt-4 xenograft mice
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Table 5 Effect of zeylenone on liver index and spleen index of
Molt-4 xenograft mice(x + s) %
251 A n JHFIDEF6 % I 45 2

mg-kg!

EH - 8 4.32+0.09 0.18+0.02

B - 9 3.73x0.21% 0.200.02

KB 1.00 9 3.85+0.27% 0.25+0.03"¥

UL 4 1) 12.50 9 3.95+0.24" 0.22+0.04
25.00 9 4.31+0.224:¢) 0.16+0.03%
50.00 9 4.47+£0.16%% 0.19+0.03%
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Fig. 3 Effect of zeylenone on spleen and liver of Molt-4 xenograft mice (HE, x400)

F6 LM F RIS/ PR E 4H 28 B p-STAT3, Bax, Bel-2, Caspase-3 & AR IL MBI (F + 5,1=3)

Table 6 Effect of zeylenone on expressions of p-STAT3,Bax, Bcl-2 and Caspase-3 in tumor tissues of mice(x + 5,1n=3)

215 Fl i /mg kg p-STAT3/GAPDH Caspase-3/GAPDH Bax/GAPDH Bcl-2/GAPDH
A A3 B 1.00 0.42+0.09% 0.16+0.08% 1.35+0.39 0.26+0.032
1L 4 Tl 12.50 1.03+0.09 0.63+0.02 1.20+0.16 0.90+0.13"
25.00 0.78+0.12" 0.44+0.07" 1.69+0.40" 0.52+0.062
50.00 0.65+0.052 0.31+0.072 2.80+0.70? 0.43+0.11%
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