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Recarmad 50 v 2003 Abstract. Mycotoxin contaminsrion of fead a gigmificant challense | piz
Ramed 20 Comober 2005 production. nesarvely affecting animal heslh, performance, and economic efioency.
Accarmd 17 Decamber 1015 mﬁndﬁsmmﬂmnaihnﬂmmeﬂﬂi\wdm
?h{ﬁ?ﬁmﬂr—“h condmions. A 26-day mial was conducted usms ﬁpgﬁ;emm I.an&ﬂhtn:)dlrﬂd
Oz, Wiy nso four groups (n = 13); mcmdmmﬂtﬂhuldm.mw
Eroups received the same diet supplemented with one of three selected sorbents in their
Tal: =35-0590-60-57 prmcpal components, each administered ar 3 dosage of 1 kg per 1on of feed. Gromth
Bl ZanZiunBgmal som nﬂmﬁﬂmvmmo and estimaned sConnmic paramaters were analvzed. A the end
d’iuml.‘ga gdm“ﬁnmmmmawm body
the !Ip:d:.ﬁnmmnhmndtnm and ©
g i nbnmln mmauanm!r:aumm compared
FafunBgad com 2 kg in the control mpawm noted for onversion rano, whach
. wwﬂ\ Inwmhﬂ-up{z 25) snd Cexp (2.2 l}mimﬁmmmﬂ
alio the calculated ec ndicators,

(3.96). Thess trends were
mmmmﬂndmmﬂhﬂpﬁmanmﬁhmm
experimental groaps. The present results have shown that the effect of mycotoxin sorbents may
wary depending on their composition and functional components. Further research i requirad
1o evalust= the detailed mechanizms of mdnidusl componsnt: and to assess thewr efact under
diffierent feading conditions and production sysiems

Eeywords: swine farming; prycotoxms; syowih performance; profitability; sorbents
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Introduction

Mvootoxin contaminstion of amimal feed represents a
mmﬁrmmmmwm
health,

m-i:hrmmdnnrdusmmfmnd_,lﬂzi}
Comseunstion of feed with mycotexin: posss 3 parncularly
senous threst to mwing production, as piss sre considsred one
of the most sensmive livestock species to these tomins (Puvaa
et al, 2024) In sddinion to affecning animal health, mvootoxing

Integrativ myootoxins demonstrated a
mmdmcmmmmmﬂmm
(Mualkcaw et al, 2020; Kovesi et al., 20207 Feed contamination
with mold saprophntes adversely afiscts many vital fumctions,
inclndins mmrmmity;, and the i - of epithelis] and endothelial
b:l:ns;ﬂ.mall_, 2020; Md Atigual et al  2020; Tassiz etal,
m.ammmwmmmmmmm
binding Frvootoring has remnained relevant over the last decades,
wxh the few commercial sorbems demopsranne the p-mnl:lal
mmwmmmwm:i eral,

sMegy i an
blend thar prov
(Grober-Dorninger o al, 2019, Nedzvetsky e al, 2020). In
addition, natural sorbents supplementation has been reported to
stizmalate digestibility of dietary fiber, and sctrvate metabolism in
Liver, kidnevs and gut (Wlazho et al., 2013). However, comparative
anahyses of complex sorbent foremlations remain scarce in the
litersture.

To mitieste the sdverse effects of myvootomin: i feed, various
pevenmve Epproaches have been developed =moms which the
ns2 of eveotein adzorbents iz one of the most widsly applied
sirstegies in Ivestock production (Ahn =t sl 2022 Holands et al.,
2021; Yrons= st al, 2021). These feed sddwives tand voxin: in the
mlmrﬂmngﬂ:hmﬁn-lﬂm
their haremdul effects on animal crganiams (Peparsivos et al, 2024),
M:wﬂ,m“uﬂdmhmmcmnwm
utilizanion enhanced animal performance, asd reduced acomomic
losses = anwmal production systems (Mikelev et al, 2024). In
addinion, adsorbents may improve digestive eficmncy and support
the more effective use of mutrients (Faustov et al, 2022). The most
commoaly used mycotoxin adsorbents include bentomite clayvs,

uilicates, and zeclizes (Aovanagi et al, 2023; Vila-Donat et al,
2018). Bentomare, in particular, unpobhutbndng.l.m:-p
of organic and morsanic compounds within the pastroimpestinal
tract while generally not afbcting mineral metabodizm (Hordoy &t
al, 2022; Isloor et al | 2004).

Several studies heve ated the effects of specific
feed additoees In reducme the effects of mycotomicos= Im pizz
For exampie. the f=d sddmive “Harufix+™ has besn reporizd o
be biologcally zafe snd to poziively influence body weizhr zsim
mplgsetpmeémmﬂmmg eu].,!&?ﬂ}&mu,

mimmtbm.mm
domestic and impomed products are largely abuem from the
nﬂlﬂhmm&hdhﬂﬂ , 2021} It is possible that cerain

, performance
conduct a comparstive evaluation of the effectiveness of mvootoxin
adzorbents of Ukrainian and foreizn orizin in pis feadins based on

Materials amd methods

Srudy dezign ond seomeals
‘I'In! study was condocted at LLC “Agroprime Holding™
{Bolrad dizmer, Esraioun ﬁJll;l. Ukraing). A growth
performance mial was performed using four groups of pigs, each
consisting of 13 animals. The pigs were hybrids of the Large White
and Landrace breeds and were approximately equal six months of

the experimnant. The toral initial lve weight
n!“t mnﬂm'nmﬁzﬂ?u "

Animals were maistained according w standard farm
production conditions and received a common basal dist formulsted
for pigs of the corresponding production stage. The experimental
period lasted 26 dave.

Dist arud experomensnl freatments

All zroups received the same basal diet consistns of whest
barley, maize. sunfiowsr mesl distary filar, wheat bran, sovbesn
meal Porker BEADWD premin. sunfiower oil, and UT-Tox Three
experimental sroups were fed with the bazal dist supplesesred
with ane of the rested sywootomin sdzorbenrs: Hamfix, ProAcdvo,
or Clinotoxil The sddwives were incorporated mro the feed
dosage of 2 kg per | tom of feed. During the experimental period,
each group consumed approccinately 1 ton of feed The detasled
description of srudy groups is presented in Table L

parformp

Growh o IeIIMERS

Animal produectiviry was svaluated by measuring body weighe
bafore and after the experimental feeding period. For each group,
the oumber of animals. total group body weight, and sverage body

Table 1 - Comyposition of the basal diet and mam components of the sorbents evahssted i the pig growth performance trial

D=t and feed addnives Composition
: whest barley, maize, sunflowsr mesl distery fiber, whest bran, sovbesn meal
Baeal diet, Cantrol zroup Daricer EMWD premiz, sumfiover oil, znd UT-Tox
Alpmingsilicates, kaolinies cell wall componsnts {mannsn olisosaccharidss
Hamfx H-sxp group dm}m»ﬁﬁmmmcﬂkmmmm
(HeroPharm Ansmia).
) Bacteria Bacillus subtilis (stram A0} and Bacillus licheniformis (strain EAIT),
ProAcove, P-exp group the enrymes including amylase, prosease, cellulase, f-glucanase, and xylansse.
(Hronos Agro, Ulrame).
Aluminogilicates, attapulgite, fmmarsc sod, cimnic acid, and succinic acd. (LLC
Sl Oy iy “ZVK Proft”, Ukrainw)

Trworizical and Applied Veterinary Medicirs | Tolume 13 | Lisus 4
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Tabile 2 - Body waight and average dadly pain evabasted in the pig growth perfonmance tnal comparing groups recaving diferens distary

sorbents (M = m, o= $4)

Parameters Coatrol Heexp Paxp C-axp
Number of pigs before treatment 13 13 13 13
Weighn before treatment, kg 1580 1578 1567 1572
Mleam weight of one animal before treatment ks 12154018 121382024 120.74 £ 0.21 120022024
= compared to comtrol - Q.16 0.8 062
Number of pig: after treatment 13 13 13 S
TWeisht after treatrment kg 1532 1857 012 2044
Mlesn weizh of one animal after treatmeny k= 14002 =02 142 B5=017* 15531=0.17*+* 1575 =015
= ooempared 1o comirol - +183 +14.30 +1631
Absoles weight gam ks 252 =027 170 =025 4217 =03G%%* 471 =024+
= coempared 1o comtrol - =17 +17T0 +220
Rlanve zain for group, % 14772024 1624=022% 23.542013% 26112025
= compared 1o comirol - =147 +§.77 +1134
Averaze duily gain per group, ke £.60=126 1073 =099 1623208+  1815i=0f5"
= compared to control - +1.04 .54 =548
Nose: vignificany differences as compared 1o congrol: =+* = P <0,001.
weight per anirnal were recorded ar the beginning and a1 the end Seatisricel amalcic
of the twial Statistical smalvels was performed Microsaft Excel

Based on theie meamurements the following productivity
mdicaors were calculated: absolute body weisht gain, relative
weizhe sain within the group, and averaze dsilv zain Diffsrences

between experimental group: and the comtrol sroup wers also
determined

Econontic evaluation
An ecomomic evaluation of the use of envrotomin adsorbants
mﬂ:ﬂd@ﬂmmmm&mm
experment and the farm's i U= erz. The
-ﬁmmdmhmdhﬂiumdpﬂpa
lnloersm votsl production costs, cost of body weight gain per
net profit per group, net profit per snimal and overall
:ﬂlﬂ pmﬁmmw berween experimental
and comerel groups were alyo estimared. These calculations were
mtended to provide an approximare assessmen of the potential
ecopoens: effect of the tested feed addimves under the specific
conditions of the farm.
Erhical considerations
Allprocedurss imvelving animals wers conducted in accordance
“Cn

Animals™ (DSTU 4719:2007) and “Concentrsted Feed for Pigs.
Technicsl Specifications” (DSTU 4508-2005).

comtrol Eroup were svalusted usine Student's t-test, winle overall
diffsrence: smons the four groups were assessed uzins ome-
way anabyss of varisnce (AWNOVA}. Statistical sisnificancs was
considered =t B < 0.05.

Feznls
evahated by comperms feed nrilivzanon snd
eatisated economic mdicanors between the conirol and absorbent-
exposed groups during e 26-day feading

Growth performmuce of pigr

The growth performance indicators suggested thae the tested

sorbenrs differed 1 thew effects. Arthe begioning of the weatment
the average body weight of pigs was sienilar poups {120.74=
lnﬂmmw ion of animals eRmant
vwas acceptable for further comparivon (Takle I).

Ey the end of the experimental period, pigs receinving sorbam-
supplemented diets demonstrated 4

weight compared
142.85 = 017 k2 in the H-exp group, 155.31 = 017 kg in the P-exp
group, and 15723 = Q.15 ke in the C-exp group, compared with
140.92 = 0.20 k= in the comtrol group (F < 0.001L A mmilsr oend
was observed for growth indicators. Absolute bodv weishe =sin
amommied to 252 =027 ke in the control sroup, whils hisher valnes

Table 3 - Fead consumption in the piz srowth performance trial comparing sroups receivms different dietary sorbenss (A=m n=34)
Dady feed ration par group, kg 3846 3046 3B48 3548

Deauly feed ranwon per animal, kg 295 195 195 295
Costof 1 kg of feed, UAH 83 285 9.83 947

Cout of sorbemt, UAH - 343 330 ko

Feed cost per proup, UAH #300 9650 Pa30 §670

Feed comversion ratio 394 kR ) 128 121

= comipared 10 comtrol . 0.5 -1.68 -L.75

1 Theoretical and Applied Tewringry Medicine | Folume 13 | Lo &
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Table 4 = The estimated economic outcomes of sorbent use in the pig growth performance trial comparing groups receiving different

dietary sorbents (M = m, n = 54)

Parameters Coatrols Hesxp P-axp Caxp
Sale price per 1 kg UAH 120 120 120 120
Prodoion costs, UAH 248 45 248 145
Cost per 1 ke of weight gain, UAH 3780 3547 23.40 2101
= compared © coatrol - =233 -14.44 -1E7e
et profit per zroup, UAH 20692 n582 40762 46722
= compared o control - +1820 20070 +26030
et profit per animal TAH 1551 1814 3135 3584
= Coempred o comtrol - +113 <1544 +2003
Profitshility per eroup, % 6842 T0A3 5040 248
= coenpared w0 comtrol - +2.01 +12.06 +14.06
were recorded in the poups 279 = 025 ke inthe  of the intesrinal mucrobiots (Masiuk & Nedzveusky, 2015 In
H-expgrowp, 421=0.36 in.lhl'-‘-c:pm-dl’“- lqm sddition, the relarvely low feed conversion ratios observed in the

the P-exp group. The highes incresses in weight run and sverage
daaly paan were observed in the P-exp and C-exp groups.
Fead comerzion
wad identical across groups and meraged
‘ﬁqpuwnmﬁﬁhn However, the fesd comweriion
considerably betvveen trestments. The control group
m feed comversion ratio of 3.06, whereas lower values
were observed in all experimental groups 344 in the H-exp
Eroup, 2 28 in the P-exp group, and 221 l'ﬁec-qmm

largear 3 [RER
and 21.0] UAH kg, respectively, compared wih 3750 UAH kg in

the commol)

These chengss were reflected in higher calonlwed
indicaors. et profit per group mcreased
ummmusumw"s.m-duu T...-\.I-I

a0

nﬁt!-k:p.ll-n;l ndm ‘dpmlﬁ.md\ Thohqhm
profitability valoes were cbserved in the proups mpphmented with
recaiving Poexp and C-exp,

Dincuision

Thas growth trial simed to evaluste the effbcts
of several mvootonin sorbents of domestic and foreiem arigin oo
producinviy indicators of piez under commerosl production
condidon=. Afier the 26-day feednz penod M=z recenime
dists supplemented with sorbents demonsirated hisher prowth
parformance and improved feed uhilization compered wih sanimalz
in the comtrnl svoup. Under the production condirions of the smdied
farm these changss were scommpaniad by lower calmilated costs
of weizhy z3in snd hisher estimated profitshilir of piz production.

The result: of the p'uun’mﬂvm 3 semarallv positive
effect of mrvootomin sorbents an metsbolic processes and the erowth
intensity of pige. However, the magnimde of tus efec differed
berween the tested addirrves. The most pronownced beneficial effects
acros the analyzed producuivity indicxiors were observed in the
C-exp expermnental group receiving the sorbent “Clinoroml”. This
product contans alominosilicates, fasmaric acid, dtric
acid, and poccinic acid. The obierved may be sssociated with
the coesbined action of thase compopants, inchading the infiuence of
erganic acids on intestinal barrier functioning and the composition

Theoresical and Applied Teterinary Medicine | Sihome 13 | Irsus 4

experimental proups indscate a more efficient utilizanon of feed for

The calculated cost of | kg of weight gain ranged from 37 10

i | Mﬂm&wpﬂmuﬁm:ﬂb&w

ammnu;-Mumm The lowest cost of weight
[Eain was observed in groups P-exp and C-exp receiving the sorbents
“Prodctive” and “Chinotessi]”. Similarly, the profitabilsty analvsis
demonstrated moticesble differsnces betwesn the sxperimental
eroups. Group 1 showsd oanly a slight increase in proStsbilisy
{103%) wheress sroups 1 and 3 demonsirated swbstsmrislhc
hizher valwes (17.64% and 20 54%, respecovely). Tin=, sihoush
both the comirol syowp snd sxperiments]l sroup | demonsiresed

acceptable proftabibny kevels. the nse of sorbents m sroups 2 =nd 3
was azsociated with mars fvorable economic outcomes mnder the

amdied production conditions.

Comparsble effeos of sorbent supplementation have alzo been
Wmmmmm Sanrhars et 51 (2022,
the i the diet of Whire

inchuzion of the sorbent “Clinotoxil” in
pigs aged -7 manrhs (1 kg per ton of feed mixture under
mcreased production

future studies svalusting the effectivensss of sorbents in difsrers
breeds and hivbrids of pigs.

Similar results heve also been described for the sorbent
“Harufix” In a study by Reshetmichenko and Bezsbwhaa (2022),
supplementation of piz dist= with “Harofix” at a level of 2 ks per
ton of compomd feed m 4£3-dav-old Large White pizs resalied
in additional production vaked at 1,339 UAH for a sroup of 10
animals & Bezshywhna 2017} In the present
amdy, the calculst=d sddmions] production reached sppromimessh
limLmhamMmﬂsmm&m
comparison, these diffsrences may be related o varistions in s2s
breed iz and feeding conditions between the smdies.
An analysis of the tested sorbents composition in relstion
to the basal diet used in the present sindy sugsess thw the
differences in observed efficency may alzo be relsted to their
funcrional components. The sorbent “Harufix” contasins prebiotic
< such a3 mannan charides and ans, which,
s o il s e Tnseos gt e s with
direct improvemsent of mutrist utilization in dists with kigh Sher
content. [n comtrast, the sorbemti “ProActhe” and “Clinetomil”

EE]
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contun components that may contribute mone directly 1o improved
wuwmunn Thate mwﬂ:ﬂml

probotic microargasiumy subtilis
henjformis), and organic scads (fumaric, citric, and

Al the same time, several limitations of the study should be
conpdered. The experimaent was conducted over a relatively short
feading persod and under the production condimons of a single farm,
whach may limi the generalizability of the resuls. In sddirion, the
study design does not allow the indrvidual contribution of spacific
companents of the sorbents 1o be determined Further research
is thersfore required to evaluate the mechsmioms of action of
mdnidosl sorbent components and to sssess their effactivenasz:z
under different feeding conditions, production systems and pig
E=noivpes.

Fonding

st their sincere o Nadiia Tvaniima
mm«t breeding farm. “Agroprime Holding ™
for ber samaance and for providing the oppormany 1o conduct this
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and verification of - preparation of
50% of the.
Comffict of imterests

Abn I Y _Km I Cheons, D H Hons H feomes 1Y & Kim,
E. G 2021 An in viro study on the eficacy of mvootoxin
sequestering  sgenrz for aflmorm Bl deomvmivalenol and
zesralenome. Awimalz, 12(3), 333

Andrichmk A Melnvk A, & Vovkoorub, N. (2000). Monitoring of
wmmmlm1wmbdmmme fuence

wﬂmm;mwnmum
of Vertebrate Animaly used for Exparimantal and Other

mmmmm L 123, 1L URL:
brtps 'mm coe e 18800788 T

mmmm«- J2EC of the Emopean
Parfisment and of the Council of T May 2002 on undesirable
substances in amimal feed. Official journal of the European
Union. L 140, 10—21. URL: hatps:'aurl l/sfqnkr

Faustov, K Lildwch W Likhach A. Shpetny, M & Leskov,
L. 202} The effect of 3 new complex povotomn sdsorbent
on growth perfemsnce and the level of retimol oophemd
and 25-hvidrervrhalecslciferol in the hlood serom of piss £

mrolern-ronrsminsted feed. Oriine Journal gf Resegrch m

Anmeal Hichonudry and Feeding. 12(1), 107-113.

Grm[m:lg!_&mkm_'r & Bchatrmave, G (2019 Giobal
prevalence of evootomins in feed: A ten-vear snadw Thoooer,
147, 375

Holmnds, D AL & Eim 5 W
wosiciry, snd desomifving sgemns i pig
emphasis on deosymnvabenol, Thoing, 1302, 171

Horky, P, Nevrkds, B, Eopec, T, Bano, I, Skoric, M., Skisdanics, 1.,
& Skabicleva, 5. (2022). Is & new gensration of myootona clay
Wﬂmam'.m?mwmwm
(L), &

Kéved, B., Kulcsar, S, Zindoki, E., Szabo-Fodor, I, Mises, ML,
Balogh, K, Ancun, Z., & Pelyhe, C. (2020). Short-tanm effecty
of decxymnalenol T-! toxin, fumonisin Bl or ochratoxin
an fipsd peromidstion snd ghitathione redom syst=m amd s
regu]du'}'guzu:mmtm‘pi{:}mmwl.:hm
Fish Pigziciozy ond Biochemictry, 46(6), 1921-1831

MLML&MP@MW:ﬂ
pi==: mwd'lmmﬁ]leﬁbﬂdbd}mnmrmm
meﬂn‘z’(_lbmgsm 11(T), 27

Niazmi I A0 Eolenev 4 W E'uz.mam.l.SG Fuik A M &
Medmvetsky, V5. 20240 {nmmmsdmm
mmmwmmﬂmmaﬂm
sdhesion merkers and redoced PEDV sheddmes o who
F@ummmhﬂm‘wﬂmﬂu [at]

hazink DAL & Nadevetsky VS, fm..j} Monoghvesride bhend

{2021), Mycotoxin occmTEncE,
vk

chickens Buiparaam Journal of Vetervary Madicow, 1804} 567

-1

Haqus, ML A, Wang Y, Shen, Z., L1, X, Salesmi AL K & Ha
C. (2020). Myvootemin costaminstion and control strategy in
buman, desestic snimal and poultry: A review. Afcrodial

iz, 142, 104095,

Medrvetsky V. S, Apca C A, & Baydm G 2000 The
peptideshycan fraction emriched with muramyl pestapeptide
from Iactobscilin: bulzaricus inhibits = L3TEG
cell misrstion capabiisy and upregulates PARP] and NFEB
levels Biotechmolozio dcna, 1302}, 65-700

Nualksw, K | Pospolsthep, 5 Thans, 7., Thans Q) Gaorsi M
Li P lmif.&?mpnimp,.tﬂﬁm}.m

tander mass specrometry. Toxins, 1204), 253,

Petibowvs, T, Bimev, ., & Milsmova A (2004
Low doses of deovorvalenc] and zesralenome sloms or m
combi with & myrotoxin binder affect ABCE] mBNMA

of fead addwive in pigles with epermenss] sssocisted
Eveommicosis. Noukovy Fimik Feserosomo! Madicinl, 2(160),
151-138.

Acvamagi. M M de C. C,, Budidio, F. E. L, Raj, 1, Vasiljevic, M.,
Ali, 5., Famalbo, L. I, Z., Ramalbe, F 5., Corsasin, C. H,
Ghasou, G F., & Oliveira, C. A F. de 2027). Eficacy of ton
commarcially meailable adsorbents 1o reduce the combined toxic
effecns of dietary aflatecing, fumonising and sesralenome and
their recidues in the tissues of weaned pigs. Toow, 15(11), 620

and ABCCY mPMNA expression in the inrestines of pugs. Ficr,

Papatsiros, v G, Papakonsantinou, Voulgaralo, N,
Eliopoulos, €, Mawouda, C., Mtlm:.! '.tlm.l Kostoulss,
P., Arapoghou, D, Rishi [ Christodeulopoules, &, amn
(2024). Effects of 8 curcumin slymaris veas-based encotonn
detoxifier on redox satul and of weaned
piglets under Seld condirions. Thwins, 16(4), 168,

Theoretical and Agplied Feseringry Medicing | iolume 13 | Lo &




5. V. Krasniloov, L O, Tarssesbn

Comparative assessment of dietary sorbents effect on pig growth performance

Paval A GHILLPS, BMI..J 5., & Aulakh F. 5. (2020). Potential
risk Sactors Mih:hnnf of sfistosan M in
e milk under different farm condinions. Jownal of
mms:mmmmmpmﬁimﬂzm

Puvaca, N, Foljevic Nikolic, 5., Radojitc I Bw!x, L,
Aszmrsrmimao, ., Tufaselli WV, IHnnln.L_&Ehr_I.{mS}
Eficscy of distary myvootaxins adsorbent= to tomic offiscts of
resrzlenoms and firnonisin in wesned pisles Jowrnal of the
Hellewic Feterinary Medical Sociery T3(%), 83038400,

Reshemnichenkn, O, Franchuk-Kryvs, L, Sorkmvska, O, &

Anm'l.tmm Pererinary MwSmu 4(55), 2430

mpu:rm;.n Mittas, M., Mearsmps, N, Farkas,
H_ Polizopoulou, Z., &hlﬂlﬂtﬂﬂﬂ!ﬂﬁﬁmda
mmmmgammmmm
rearslenons snd ochratoxin A in weaned pi=s Frowmtiers o
Feterimary Science, 11, 1357713.

Vils-Donst P_Marin 5 Sanchiz WV & Rames A (2018) AReview
of the MMvootoon Adserbing A sems with an Emphess on Their
AEin Bindine Capaciry, for Anims] Feed Decontsmination

Food and Chemical Toxicology, 114, 246-250.

Treoresical and Applied Feterinary Medicine | Folume 13 | Inius 4

Wiazio, L., Fosecws, AL, lu'ﬂ-'h:d H, Lopuszymakd, W,
Buszewicz, G, HKarpindes K Rod:t‘n, L, Kassela ).L
Sobczak. B, am—u-bgb&,ﬁ {2023). Assesument af
health safeey of pizs taking natural sorbents with feed BT
Feterinary Research, 19(1), 3.

Yanz X Lm P Cm Y Xiso B..Lm A Sons M Hosss W5
LiY mmm:mmmmydr—.m

TA-TE4.

Journal gf A
Ying, Y-F, Wi YL Wen ¥, Yenz, T, ¥m, X-Q_ & Wz ¥-

a3 3 dispersive
mgmﬂ_“mmmwwgcwx,
Yurong, F., WLM&W.Z-.MLM
5., Changhai_ Z_ Hao, Y., Hengrong, F., Z., Janxiong. W,
&'&'l.n TMLMdmmmlhmmwm&

cells from zearalencme-induced o4y
. e Apapt h}‘ m

153G, 121

35




