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Agrobacterium-RhizobiumE3-39 24 3-keto-DON 1997 EAREl 120 99 2016
HO A ZF FE AT IR BLO10AH P 120 97 2018
BBSH797 96 91.2 DOM-1 2002 B
/N EHIFTEEE-1-1-1 R 24 92.5 2020
Bacillus isolates LS100 — 100 DOM-1 2007 . o
i 2R F AT T R T 5 100 2024
Devosia nanyangense DDB001 72 100 3-epi-DON 2014 - S — L A 3 30 2024
AKR18A1 0.8 S 3-keto-DON 2017
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D-G06 24 100 DOM-1 2020 ERFBIHIREVERERFTIHE
N 0, \
Devosia sp. 10 97 3-keto-DON 2022 /6 UL I/ | FERE/%
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. - . L AT (Z2)-2016-1) 48 77.2 2017
Bacillus subtilis 9 — 3-epi-DON 2024
KI5 /zhd518 3 100 2017
K% FT #i/CbZHD S S 2017
1. FEMAL A ERARAL TR PSR EE R ZENC 16 B 7 B S 70-95 2018
p I X p SRS E T EE 5N TK AR B (ZHD) A1 2 Ik B (CP) 2 100 2019
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100.00% 4.00% 225 r
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1.97

95.00% |- 88.95% 91.07% " 2.30% 2.01% 210 F 2.01

i 0 l
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1.00% |
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EZEER EFHM  FEHHL00 FEHAH200 FEHAE400 TEEE SZHR =FHR100 EIH200 EFE4400 SEHER EHHI00 EFH200 ZEFFL00
1-6EEHEE 1-6BFHREE
60.00  56.89 120 ¢ e

54.23 54.23 100

2. SERAM\LL, HINEFPF100-400g/E, HATR

I ' 20 | BEEER. BE, BEREEE.
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¢ CON¢ Toxins< Toxins Toxins Toxins
+100MDA<  +200MDA<  +400MDA¢
FFAETEEL, % < 1.80+0.232%  1.98+0.21%%<  1,98+0.172<  2.05+0.18%<  2.04+0.35%¢
B AEFEEL, %< 0.48+0.07*  0.57+0.12°<  0.56+0.112<  0.52+0.13%°<  0.46+0.112
FERRFERL, %< 0.12£0.03%  0.15£0.03%<  0.1320.03®<  0.13£0.02%><  (.13%0.03<
PEEIEH, %< 0.34+0.05% 0.42+0.05>  0.38+0.072<"  0.33+0.14%><  (.3420.04%
BUEFEH, % < 0.18+0.05¢ 0.19+0.06¢ 0.18+0.05¢ 0.20+0.05< 0.21+0.05¢
ALEEH, % < 2.0420.20€ 2.27+0.30€ 2.20+0.26¢ 2.31£0.36¢ 2.29+0.34¢
AR B 8% %< 0.34+0.05¢ 0.33+0.03< 0.35+0.03¢< 0.34+0.04¢ 0.34+0.05¢

EEEREMTEGHRE. B, BEEY, ARENERSFATEBRETESENILHESFNRE.
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ToxinsH (6/10) RINHHEAERELRK . FiE
b R IRBE AN AT JE AR I A A . 5 Toxins 44 AH
tt, Toxins +100MDE (5/10)~ Toxins +200MDE (2/10)
HToxins +400MDE (3/10)£H % 5 I 57 YR FERE By % »
RUEMMRIEEERR. 4REW, BIrARIHE
R

5CONAAtL, ToxinsHEBEFET (P<0.05)
LPSHIDAOEE, ESToxinsZHAHEL, Toxins +100MDE
ZH ' Toxins +200MDEZH {2 & [k 7 (P<0.05) LPSHI

DAOE &.
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; ° ; Em CON
g 4+ a T ab =3 Toxins
<, B3 Toxins +100MDE
% ) b B Toxins +200MDE
2 2= ox e Bl Toxins +400MDE

5 Toxins4d A kY., Toxins +100MDEZH & #4257 (P<0.05) Claudin-2f1ZO-1mRNAFiEE, BERKT (P<0.05) IL-1pHIEXE.
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T'oxins Toxins+100MDA Toxins+200MDA T'oxins +400MDA
. R =

5CONZAHL, ToxinsZl (4/10) HILIMIEE R
# o 1M Toxins + 100MDE~ Toxins + 200MDEFI Toxins
+ 400MDEZA KA K AR P ESE2/10, HINEBERE
AR IR, ORI 2 T T o

FSH, ng/ml

5CONAAME, ToxinsHBE#H T (P<0.05)
E2% &, MFSHMLHAES AN TLEZEZSR (P>0.05).
CONZIIM AR B IES, ZEHiEm (0/10) .
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> LIS EhM4EE
AFBI, ppb 39 85:6.08°  38.09:+2.90°  932147.03°  99.45+9.87 240K BRPIEE, 4hatH,
360£41° 383+108" 12504234 1048468 S RRIBREMERFFZREHR200/TX

B HR, HF3F.
DIOCAEYY 981211 10974213° 2070+219° 2438+110°
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121K IR, kg 7.79+0.01 7.80+0.00 7.79+0.00 7.79+0.01 0.363
KE, kg 16.61+0.27° 17.34+0.10° 16.58+0.13° 16.98+0.41% 0.056
ADFI, g/d 43145 433427 404+17 427+19 0.441
1-7H ADG, g/d 400£15 394428 37443 40317 0.421
F/G, g/g 1.08+0.03 1.10£0.02 1.08+0.04 1.0620.05 0.746
ADFI, g/d 614430 662418 598146 618+15 0.241
ADG, g/d 450%23 48+10 442442 464128 0.511
F/G, g/g 1.3740.01 1.3740.02 1.3620.07 1.33+0.05 0.833
ADFI, g/d 701+8° 801+10° 724+14° 735+40% 0.010
ADG, g/d 479+17° 568+24° 514+32% 519+36% 0.074
F/G, g/g 1.46+0.04 1.41%0.07 1.41+0.09 1.42+0.06 0.838
ADFI, g/d 548+14% 582+16° 530+17° 552+18% 0.073
ADG, g/d 441+14° 477+5° 440+7° 460+20% 0.061
F/G, g/g 1.24+0.02 1.22+0.02 1.21%0.02 1.20%0.02 0.319
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BN FEERERH T 2 B AW
I L
BRIA 5(3)
BRI+ 53D 0 2 0
FR24H 6 (4 2 6 0
HFR2H+XAE 6 (3) 1 6 0
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Stomach-digestion Intestinal-digestion
Degradation

2h 4h 6h 8h 10h
AFB1,% 67.57=15.25  72.01=13.09 69.67=10.06  63.88=12.29 76.27£9.67
DON, % 5.17£3.61°¢ 56.39£7.88*  55.87+16.17°  74.04=5.27? 62.53+£9.58P

ZEN, % 59.01+£7.74 60.77+5.92 48.63=15.82 60.67+6.28 58.97+11.34

EEPEEHLT, ARFMERSTEVFRABNPERESENSE,
HAFAFB1. DONFAZENRIPEMRE D R AJIEE]76.27% 74.04%F060.77% .

Ning et al., Toxicon, 2025
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HfR4ERk SRKERZESE

59.44 i B
e Qwpo 12 SR (50)

2 — 436 FAAERE (BD) +50 ug/kg AFB,. 3.0 mg/kg DONF11.5mg/kg ZEN
RS 21 LA 4 2.68 oA EEAREERE (BD) + 50 ug/kg AFB,. 3.0 mg/kg DONFI1.5mg/kg ZEN +
SALIERR 0.15 i 2.05

0.3
o ARG S
0.24 N VE: YRR TURRCON ST iR iE . 4i4E KA, 282001U; 4E4EED,, 101521U; 44 RE,
AR AR 0.45 37.61U; 4t EK,, 4.7mg; :
DL- R (98.55%) 0.2 W R 1.29 YeAEFEB,, 9.4mg; iEER, 282mg; HEEB,, 94mg; 4EAEEB,,, 75.2ug; MR, 2.82mg; £
D) g2 0.52 65.8mg: ZHZ, 56.4mg.
982 TR 0.2 S 0.37 g{ #@()D?EJE*#%?E’@*E%&: 2k, 100mg; #1, 8mg; %, 20mg; 4%, 100mg; fifi, 0.3mg;
YR TR 0.1 SEIRKT N EAE .

3

100 Ning et al., Toxicon, 2025



Body weight, g

B 3R FSAE K RERI RN

400 BE3 CON B3 Toxins 3 ToxinstEnzyme

200= ns

p=0.09

500+

Average feed intake, g
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T H Xof BB 4 BHad B R HIEA
P45 H H4 5 /g 311.1 298.54 317.78
FHIRBEE/g 447.13 419.46 441.12

LA L 1.44 1.41 1.39
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f

BiRBESRcSTERRESMERRT, HINEHRF2009/IEERAIESFREERERE.

BiR1ES2MEEE2h, HRINMEARESTIIERRE AFB1 70%. ZEN 60%, {=584hDONT]EEE60%,

BREESEEIERIREREBRT, RNMEHF2009/IERH TIRERSERERE, FFEFRLL.
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Toxicon

ELSEVIER

journal homepage: www.elsevier.com/locate/toxicon

A novel mycotoxin-degrading enzyme complex can biodegrade AFB, DON,
and ZEN co-contamination in both in vitre and in vivo experiments

: : a,l a,1 F: . P . . L — I
Yan-Qi Ning ™', Zhe Peng ™', Yu Zhang“, Alainaa Refaie”, Jing-Hui Ge ", Li-Jia Guo ',
Wen-Jie Yang ", Lv-Hui Sun™’

* State Key Laboratory of Agricultural Microbiology, Hubei Hongshan Laboratory, Key Laboratory of Smart Farming Technology for Agricultural Animals of Ministry of
Agriculture and Rural Affairs, Frontiers Science Center for Animal Breeding and Sustainable Production, College of Animal Science and Technology, Huazhong

Agricultural University, Wuhan, 430070, Hubei, China
® Hebei Panshuo Biotechnology Co., Lid., Baoding, 071500, Hebei, China

Archives of Toxicology
https://doi.org/10.1007/500204-025-04005-3
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updates

T-2 toxin-induced splenic injury by disrupting the gut
microbiota-spleen axis via promoting IL-6/JAK/STAT1
signaling-mediated inflammation and apoptosis and its mitigation
by elemental nano-selenium

Meng Liu' - Xue-Wu Li"2 - Hua Sun?- Yi-Qin Yan' - Zhi-Yuan Xia' - Alainaa Refaie' - Ni-Ya Zhang" - Shuai Wang' -
Chen Tan' - Lv-Hui Sun'®
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deoxynivalenol and zearalenone in feeds
in China from 2021 to 2024

Meng Liu"#", Zhiyuan Xia'*!, Yu Zhang?, Rengui Yang®, Weicai Luo?, Lijia Guo®, Ying Liu®, Dessalegn Lamesgen?,
Hua Sun’, Jiangfeng He'" and Lvhui Sun'?"

Deng eral. 7 Journal of Animal Science and
Journal of Animal Science and Biotechnology (2025) 16:54 Biotechnology

https://doi.org/10.1186/540104-025-01189-7
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Five glutathione S-transferase isozymes
played crucial role in the detoxification
of aflatoxin B, in chicken liver

Jiang Deng'~, Zhe Peng', Zhiyuan Xia', Yixin Mo, Lijia Guo?, Jintao Wel?, Lvhui Sun'” and Meng Liu""
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Hepatoprotective effects of dandelion against AFB;-induced liver injury are &&=
associated with activation of bile acid-FXR signaling in chicks

Zhe Peng ™', Jiang Deng "', Ze-Jing Xu”, Qin-Jian Niu *, Lamesgen Dessalegn °, Alainaa Refaie *,
Lv-Hui Sun®, Yan-Ping Feng™ , Meng Liu™
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FB2 C15 FE 20-40%
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B R L PR B An 2025%1-12 F FBRIDONFLEIL
TR} R 60000
R FH 4 #5){E/ppb 3799.14 6816.39
RATNYIRE ML 50000 FB
BErE . 22 RE RN 5000 B H /% 97.6 72.5
FEIRAEL . F AR Ak 20000 o
FH 14358 /ppb 508.1 2406.31
L& Rl 10000 DON

¥ R SECE AR 5000 K HH /% 87.5 60



SEY PR,
< EﬁJ\ FB f1IDONRIBAS S 1221

PANSHUO

M T ETT N X T ST

Control 1.71£0.14! 60.1 16.67
L-FBs 10 (FB1+FB2+FB3) 1.65+0.14 51.3 16.67
H-FBs 20 (FB1+FB2+FB3) 1.37£0.22 **2 39.7 25
L-DON 5 1.37£0.26 ** 44.3 8.33
H-DON 10 1.13£0.29 *** 40.0 25
L-FB-DON 10 FBs+5 DON 1.56+0.58 38.1 25

H-FB-DON 20 FBs +10 DON 1.37£0.41 ™ 37.7 25




FB1

Carboxylesterase
(FumD)

OH OH OH

NH3 OH CHs OH CHgj

Aminotransferase
(Fuml)

OH OoH OH

\HQMWM 2-keto-HFB1

O OH CHg OH CHa

-

MSEsFUMDI

BidiiR. aBikEE,
EIRZHEEHE, FH

BILIEE.
-




RS EIERFEEAIPFREIEE

&/ ug St e 2H /ng SEIG2H /ng B fR 2R /% S /U
0.1 5000 4219 0.16 / \
0.5 5000 2818 0.44 ﬁig-ﬁiﬁ%ﬁgﬁﬁ@
P35 72 1 5000 1807 0.64 291000073 /g e s
10 £000 720 095 > EE BIRRES T 1k
o] BERR1500mgR D& =/
100 5000 51 0.99 ’Eﬂ*ilo
2R | B E | HE (g/t) | Vithue/ke | BEfEfGue/kg | FEARZE/% | B&ARTIE]/min > BFE%E: 159 $hEN ] SEAk
42 4570
£k FB1 30 27789 12207 56% 15 Foe
EXKHF FB1 30 27789 13136 53% 30 K /

KK FB1 60 27789 10592 62% 15

oK FB1 60 27789 9654 65% 30
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