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STanoroomM, K. ., and T. K. SMitn, 1964, Bffcet of whole mmt fravtionnted dictary
aidd metabolism in mits and swine, Cen. J, Physiol, Phormueol. 62 120023

Experiments wete conducted to determine the meclanism by which dictry abfallncan protect sgrinst zeamianone tozlcasis.
Femule weanling ruts were fod semipuified diets contnising whole slfidfn ieal, froctionmed olslla menl (Hher, solvent
extreh, und water cutract), and purified compontnts of nifiuFs (conmesteal. sapanin, znin, commesteol -+ lipatn, wid saponin
+ Hgnin) with nnd withaut 250 mg zeamlenone fky of dict, All ngredients wore provided-Tor 2 weeks at lovels cirmesponding
to thosa found In Uicts containing 15 and 25% alfalfn, Yorkshire gills were fed 15 and 25% alfulfa menal with nnd witheut 10
g zemaienanc/ ke of dict for 4 weels, The feeding of zeamlcnone o nus reduced growth and fuod consumption bl this wos
overcame by 25% nifulin, Zonmienena alon eronsod 1 uetivity of lepatic da-bydrrystersid delydrogenase (3u-HSD), the
enzyme belloved tor metobalize zeantlenons 1o o and PB-zeamienals, Distory elfalfa ditf not eversome this offecr. Abfulf fiber
wis the anly fraction o parially overcome the prowlh=lepressing eifears of zeamlonone whils the other fractions ind no
beneficial effects and Jee-HSD was not sffected by clfet. Nona of the purified components alfected prowih mramelers or
3e-HSD. The eazyme was nlso not affected by zeamlonone or il in swine diets, Covmestrol, a-zeasalenom, and
B-zenrnlonone were showir 1o be competitive inbibiom of Je-BSE in rat liver. 1t was concluded hat the fber froction ol wifz)n
protocts apainst zenralenone toxielty, and that his effect is not dependent oo coumesival or suponla nnd is not likely medinted

alfalfs mead on zearalznone fokicosts

thromgh. Jo-HSD,

ETancrooM, K. B, of T. K. Smmit, 1034, Effcet of whole und fractionnted diewry olfalfn el on zeamienone toxicasis
and metnbofiun @ rals and swine, Can. ). Physiol, Pharmacol, 62 1219 1334,

Ces expdricnces visalen! i démrmbner par quol iméeabsme 'alfsin afimenatre pewl pratéger de la tativose un z8aralinone.
Des rots femelles nouvellzment sevides soqueent des didles semipurifides contenant un repas complet de hrorme, un repons
Tractianag de lnzeme (fbre, cxtrait de solvent ot extmit &'enu), of des compostntes preifides de hzeme (coumestro!, saponine,
lignine, coumestrol -+ lignine ot saponine + ligning) aves ol sans didle de 250 mp 2damiéonnefke. Los ingrédients foresit
ingérds pendunt 2 semaings & des taux cevespondant b eoux de didles contenant 15 et 25% @nifufn, Des porcs Yorkehire
repurent i repas e 13 o 25% de lnzerne, avec of sens 10 mg réaralinone/kg pendan: 4 sommines, Llathnindstralon de
réarmlénone aux rets séduisit In crolssancs ot ls consonamation de noustitice, muks cedl Nyl nevimlise par 25% de izema. Bn
.ovitre, zéaraldnone augmenta |"aetivitd de Je-hydroxystéroide deahydrogémse (3a-HSD), I'onzyae conss imétboliser 2éaraldé-
none o zéaralénols oret B, La ivzerne alimentnine na renversy pas cer sffee. La fibm de luzeme fut 1o seule fimetion eopisle
dz nouimliser ks affats rdductovrs d2 crolwmance do réarslénsne, nlors qus les mures fimetions a'etrent pas d'cffels binifiques
ot que In ditte n'nffects pasle 3a-HSD, Aucune des composantes purifides o affecta los pammistres de crobssagee of Je 3e-HSD,
L'enzyme ne ful affecide of par k= zénrakénons of pur [a luzene contenus dnns los didles des pores, Doos Te foke dorat, To
codmestrol, fes péamiénols o of B &' uvdrbront fire dop inhibiicurs compéiitifs de 30-HSD, On 2 conelu qua In frantion fibre

de fuzeme protbge contie b toxicls du zéarslénonn. que oot offot n'est fonctian ol du coumestral ni de by sagonboe et gu’ll
i ’ r'ast vinfsemblakelemont pas médis por je Je-HSD, '
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Introduction

Zewrulenone is p ulerotropic mycotonin that can be produced
when cerecl grains are stored In the presence of Fusoriim
rusern under conditions of grenter than 25% molsure ond
temperatures af §2—{4°C {(Caldwsil and Toite 1970), Many
differant speeles are suscoptible to zeaealenone taxleonis, al-
thoughs swine we smong the mest senxitive. The feeding of

malure femele swing can aller reproduction resulting In
incrensed neonetel mariolity, and & decrense in fertility, ke
tation, snd fitey size (Chang o1 of, 197D),

The interelatlonships between dlet mnd  zearnbenone
toxicosis ond melabolism have bean nvestipsted ln rats eng
swine (Smith 10804, 19800, 1982; James and Smith 1982).
Diets conlaining dehydruted alfalfn meal have been shown tobe
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® ! i beti lenons toxlcosis.
zéaralenone at je slowns [~5m dicthasbecnshown  @mong the most elfective (reatments for zearalenons

o o hymmsv@isg‘;“;smﬁ mpufjf,ﬁ plits (Miracha ana  Jumes and Smiith (1982) observed that the inclusion of 25%

¥ Chrislensen 1974), Mammary gland enlargement, tumefoction  4lfalfa meat In purified rat diets fwgely overcame growth

> of the vulvn, and vagina! and rectat prolapsc we seen in fmma- Gepression. owing to zeomlenone and reduced hepatic residues

ture femules (Change ot al. 1979), while immatore males can  ©f zZotralenone and czeamlenone, o major metabolite, The

»  taffer swelling of the prepuce and enlnrgment of mammary ‘;fif;ﬁg H?;?lfﬁﬁ mmhﬁﬂf méiaﬂlse ::;: gﬁmms ;ﬁd‘ﬁ‘f,‘,‘ﬁﬁ ?ga?f

Jnnda (Chrlst . 1972), i -t ] :

5 lunda (Chrlstenses el af. 572). Zearslenane consumption by . The mechenism by which distary atfaife protects amlast

t — zearalennue toxfcosls hns not been determined. It has heen

. Ceils:gﬁec?unlgh‘i‘:d?ﬁ?@?ﬁ?ﬁmﬁrﬁ%ﬁaﬁg Roseadh  proposed that alfalf may bind zearalenone In the intestinat

Iemen o reduce sbsorptivn uf ingested woxin and olso it
repbeorplion of foxin excreted in bile (Smith 1982}, The ed-
sarptive propertics of alfulfa may be mlated to the prescace of
gurface-aetive eaponing ne suppesated by Qeleafull ond Penwick
(1978}, It has afso been speculated fhal soes componenis of

*Presented I part g1 the 26th annusl meeting of the Canadien
# Fedurstion of Biological Sucictics, Ounwa, Ont., 1983,
*Deseribed in part i (he M.Se. thesls precented by K. E. Stanproom
> s the Faculty of Gredusie Swdies, Univenty of Guelph, 1083, -
- SAuthor to whom coresponconce should b addsessod,
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ulfalfn wmay alies the meabulism of zenralenone by hcp‘aiiie
Jer-hydroxysteroid debydrogenise (3u-HSD), lhamby';@::rmg
its toxlcity (Sinith 1982). The physiolopical uctivity -of
spnralenone may be influcnced by coumgstrol, a phytoestrogea
present in alfaifa, Coumestrol can canse hyperestrogenisnt in

severnl specles if ingestest nt appropristely high levels -

{Mewsonc and Kius 1980; Kincaid and Browning 1981,
The cutrenl studics were underisken to detenmine which
compotents of alfelfn meal can protect againsi 2earalenane
toxicasis. The offect of these componests oa the avlivity of Jo-
. HSD wag meatured o further determine any role of this on-
zymie in the alieviation of zescalenone toricosis by alfnifa.

Meteriats nnd melhods

Experimenicd animals and contvel dlers

Femulz wennling Wistny s Ginirla! wolght of 3055 g, Woodlyn
£ s Led,, Guelpli, Ont,} weee used in oll st experiments. They wore
houszd in imdividos] slsless stoel capes and fod & commereln] stock
dicl for Mz first 3 days. A sendpurificd conirol diet (Trble 1} whi
varjsus modifications was thes fod tw the mis for 14 days. Feed
consunplon and weight galn wese measured every 3 days dnd water
wis supphied oid Piimim, At ie end of the expurimentl periad ol ats
were killed and variees tssues weve exclied and stared wt —65°C for
subsequent assay of Je-HSD netivily. .

Yorkshire gilts (38— 10 kg Initlal weight) were used in swing czperi-
ments, Animals were hosed in individen! concrete pess and fed
modifictions of 7 com-—soy enatro] diet (Table 1) for 4 weeks, AN
animals were then killed and Gssues were excleed and stored 2t —65°C
for aubsequent assay of Je-HSD activity.

Res fod alfolfs meal

A wied of 60 mis were fof dints conteiniog G, 15, or 25% defy-

deated alfolfa meal with and withoul 250 my aeeralonore/kg diat
(10 rats/dict), AlfnHn wes ndded éx diets ot the axpenst of com siesch,
casein, and com oil ¢o keep al! dicts sosncrpete and lsonfrogenous
{Inmes g Simdth 1983, :

Rais fed fractionated alfalfa meal

Rats were sepnrated ntn 1€ groups of I8 cach amd Tod die control

dict, olfnbin TThox, alialfa solveast exernct, and aifalfs waier extract, The
varloys alflfe (rmrilons 'were fed ac levels comesponding to those
found in diets of [5 and 25% alfalfa meal, Al dieis were supplied with
and without 250 mg zearnlenone kg dicr and wem ngalny kept iso-
pnergelic and isontiropenous.

Rar fed prrified compoeniz of offalfn meat : .

Sik experimenin) dicts were fed with ond withowt 350 mg
zenmlenome Mg diet to a totnd of 120 mix {10 per diet), These included
the contnt wilet, ond ot lovels coprsponding fo those fowad In 25%

wlfalfa micnl diedn: saponin {Padarson and Wang 1071) {United Sintes

Binchemles] Corp,, Clevetand, O}, coumesitol (Blokoff ef ol 1969)
{Enstmon Kodak Co., Rochester, NY), lignin (Smith 1980 {(Aeed
foaper Co., Qudbed, Quély, eaponin -+ lighln; and coumestrol +
{iguin, [ Is recopnlzed thet tose piilicd compounds wers 108 Beocss
 zarify derived from alfalfa oot ey not oxeetly dupileate the biologieal
etivity of the wame compoundds fomd e sffalfa. o

Sswing fod affalfa meal ’ -

- Swinz were fed diets eontalnlag 8, 15, or 25% abfnliz mes] with rnd
withowt 10 mp Zesraioncin/kp diet. Fory-sight swine were used,
gight per dicl, Alfells was added to the diels ot the expense of com
apd soybensi mesd to emsufe (hat all diets wero fzoenergetic and
Ikonltrogenaus. : ;

Claracteriznion of 3a-HSD ]

“The netivity of 3n-HSD was measused in liver, uicrus, Edney, and
leg musele of hoth s aad fwine. Inltial chetrdierization of 3e-HSD
was cenducted oa peoled samplos af Hysue obinlned from two groups
of 10 rals fed cither fhe coniral diet or the control dict plus
zearefomene, A similar procedure was used for swine, Subscgueat
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TanLk . Composition of control diets (%)

Ingrodient Ruts Swving
Cospin (vitanin frec)” {6.3 —_
Cdra ait* G. —
Corn stnreh® 67.8 —
Minerst mixnire 3.5 o4
Vitmin mixtuse (K 0.25¢
Collulese” 52 .
pL-Methionine 0.2 —
Corn — 6403
Soybean: meal (49%) ——r 3.0
ladized salt — fha
Limestona — 0.9
Dicaicium phosphate — .2

ekl Test Dicts, kudison, WI.

41, Lawrente Starch Ca., Port Credlt, Ont.
© Smith 1981,

JSmith EOR4.

rCebufit, United Seates Biochemsion! Cosp., Clave-
fand, OH. -

ussnys wera condusied on snmpies {rom individoal enimals. Approx-
imuely 2 g of viasus was homogentized for 105 st O°C In 20 mlb of
011 &f potessium phosphate Bofier. The homoganato was then centri.
faged at 23000 X g for 15 min st 0°C. The suporntmt, which
comtained both soluble wmd microsumal eazymes, was stored on
crushed les prior to essay. The specirophotemettic nicthed of Kaide
(1969) was used {o determine pH optimiim, optimmum substrate con-
centration, cofuctur dépendency, subsirnte spocificily, wnd Kinetic
parmmeters for lhe enzyme, : i

. A modificetion bf the nidiiulsolupic uszay of Thouvenot ind Maorfin
{1985} was employed (o delesmine the activily of 3e-HSD in rat Fver
in the peesence of varloss powentlal lnhibiwes, The reaction mixure
incladet potassizm phosphate buffer (660 pl of B.1 M, pH 8.0),
34 pl 0.1 A NAD in bulfer, 10 gL (2=5 % 10° disintsgration per
minoe) [1,3- Hiandrosterone (Mev England Huclear, Boston, MA),
10 pl. andresterone n methanel (ot varlows cancentrationsy, 10 pl.
inkibitar in melbana), and an sifdlioas! 40 pl. meihanol 10 enstre
sterold sobubilily. All maction mixiures were incubated for 5 min s

U ATC oo thia rmoetions wera then initiated by ie sddition of 34 L of

superngtanee, The fesctions were fermingicd after 15 min by the' adifi-
tlom of 5l ethyl acetate, The phages of the Incubation mixlir were

* glinwed to repamute aver 12 4 and the ethiyl acstate lnyer wit ramoved,

Tite rquenus phose was extmcied twice inoro whth 5 mil cthyl ecotie

“ @i o oxtrocts were combined snd cvaporoted lo drynsse under

altrogen, “The residues were dissolvedt in wmzthanol and uliguots wee
applicd 1o chiromatngnmbic piales coted with silica gel Q {Analiech

Uniplate, Pisher Selentific Lid,, Toronts, Onb). Plales were devel-
. aped In Denzens @ oihy! ncetme (31 1), The positions of the st |
1,2 HEandrosterone) end e protuct {f§,2-"Hlandrostanedions)

were determiaed by spmying (he platcs with sndsefdehyde  HiS0, ¢
glacta? nestle aeid {1:2: 100} rad beating at 100°C for 10 min. Kentl-
fleation of spots wmx mads by comparison’ with known steadords.

Spots  corresponding - to ks ware scraped  from

the plats and mdioactivity wos quantificd by lguid selatiliuion -

spectraphotometty. .

Sobstances tested nx fohibiiors included coumestral and o- med )
Bzenmienone. The lnjter two compounds were purifisd from a

rcemic rdniure ns described by James er al.- (1082).

Fractipration af alfalfa meal

Approximutely 1-kg of uifalfa meat was extracted with acelene by
refluging for 72 b in 3 soxhict apparatus. Acslope wassepsrated from
the solvent—extract by distillaion, The residve rematning afier tha

noctong crtvnction was Fordhar refiuxed for 24 h with boitiag water, -
‘Tharesidue was then centrifoged ot 8000 X g forS min and drizd. This

yiclded the. alfalfa Aber fmction, A water estract was obinined by

 reflusing whola ubfulfn masl far 24 b with bolling walgr as deseribed
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