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Reduction of Toxic Effects of Aflatoxin B; by Using Baker Yeast (Saccharomyces
cerevisiae) in Growing Broiler Chicks Diets

Kemal CELYK?, Muzaffer DENLY?2, Tuirker SAVAS1

ABSTRACT - Thisstudy wascarriedouttoinvestigatetheeffectsof addingbaker yeast (BY), chlortetracycline(CTC) andbothBY + CTCto
acontrol dietcontaining200ng/gof aflatoxinB; (C+AFB,) onperformance, serumparametersandpathol ogycalterationsof broilers. A total 100chicks
(RossPM 3) weredividedintofivegroupsinindividual cagesandeachcontaining20animals. BY , arich sourceof proteinandvitaminB complex,was
mixedintothedietsat2.0%, CTCwasmixedintothedietat 2.5ng/g. Feed consumption, body wei ght andfeed effi ciency wererecordedweekly. Serum
parametersand pathol ogycal terationsweredeterminedat theend of thestudy . Dead animal swererecordeddaily. Liver changeswerecl early apparent
intheC+AFB,;and C+ AFB+CTCmost of theliverswereenl arged, yellow andhad pethecial hemorrhages. Canaliculachol estosiswasabsentingroup
C+AFB,andC+AFB; +CTC,butnotothers.Whencomparedtothecontrol (C) group, alkainephosphatase(A L P), appeartobesignificantlyincreased
inthe C+AFB,; andC+CTC+AFB, groups. Serumgl utami coxal aceti ctransami nase(GOT)wasincreasedin C+AFB; birds. Serumal phaphetoprotein
wasnot affected by thetreatments. Feed consumptionandbody weight weresignificantly reducedingroup AFB, . Birdsreceiving BY +AFB;,CTC
+AFB,andBY +CTC+AFB , hadasignificantly higher body weight thangroup C+AFB ;. Feedefficiency wasbetteringroupCTC+AFB jthan
theothers. Thefindingsof thisresearchsuggestthaBY (2%) canpartly counteract someof thetoxiceffectsof AFB;.
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Reducdo dos Efeitos Toxicos da Aflatoxina B4, Utilizando-se Levedura de Panificagdo
(Saccharomyces cerevisiae), na Dieta de Pintos de Corte em Crescimento

RESUMO - Esteestudofoi desenvolvidoparaavaliar osefeitosdaadi cdodeL eveduradepanificagdo(BY) ecortetraciclina(CTC) eambos
BY +CTCaumadietacontrole© contendo200ng/gdeaflatoxinaB 1 (C+A FB1) sobredesempenho, parametrosséricoseal teracfespatol dgicas
defrangosdecorte. Umtotal de100 pintinhos(RossPM 3) foi divididoemcincogrupos, emgaiol asindividuais, contendo 20 animaispara
cadagrupo. A levedura depanificagdo, umafontericadeproteinaevitaminado compl exo B foi adicionadaadieta, aporcentagemde2%ea
CTC,a2.5ng/g. Consumoalimentar, peso corporal eeficiénciaalimentar foramregistradossemanal mente. Par@metrosséricosealterages
patol 6gicasforam determinadosnofinal do estudo. Animaismortosforamregistradosdiariamente. Alteragcdesocorridasnofigadoforam
claramenteaparentesnasdietasC+AFB1eC+AFB1+CTC, sendoqueamaioriadosfigadosapresentou-seaumentado, amarel oecomhemorragia
peticial. Caniculacol estosesfoi ausentenosgruposC+AFB1eC+AFB1=CTC, masndonosdemai sgrupos. Quandocomparadocomogrupo
controle®, a calinofosfatase(AL P), parecequehouveaumentosignificativonosgruposC+AFB1eC=CTC=AFB1. O xal oacéticotansaminase
glutamico (GOT) séricofoi maior nogrupodeavesC+AFB1. A |phafetoproteinaséricandofoi af etadapel ostratamentos. Consumoalimentar
epeso corporal foramsignificativamentereduzidosnogrupoAFB1. AnimaisquereceberamBY +AFB1, CTC+AFB1eBY+CTC+AFB1
tiveramaumentosignificativonopesocorporal, comparadocomogrupo C+AFB1. A eficiénciaalimentar foi melhor nogrupoCTC+AFB1
emcomparagdoaosdemai s. OsresultadosdestapesquisasugeremqueBY (2%) podeparcial menteneutralizar algunsdosefeitostoxicosdoAFB 1.

Palavras-chave: alimento, aflatoxinaB ;, leveduradepanificagéo, chlortetracycline, frangodecorte, desempenho

I ntroduction

The occurrence of mycotoxinsinfoods and feeds
isaproblem of major concern in all over the world.
Profitability of poultry production can be greatly
affected due to the frequency of feed contamination
and the detrimental effects of these toxins on the
performance (Hamilton, 1984). Aflatoxins, agroup of
closely related and biologycaly active mycotoxins,
are produced by strains of Aspergillus flavus and

Aspergillus parasiticus. They commonly occur as
natural contaminant of poultry feeds (Edds & Bortell,
1983). Domestic animal species such as chickens,
ducks, cattle, swine and turkeys consuming sublethal
doses of aflatoxinsfor several daysdeveloped atoxic
syndrome in which liver damage was the most
significant change. According to Who (1979), the
biological effects of aflatoxins could be categorized
into two groups, long term and short term effects.
Long term effects included chronic toxicity, cancer,
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birth defects and genetic alterations (Hayes, 1978).
Aflatoxins affected al poultry species, although they
generally takerelatively highlevel sto cause mortality,
low levels can be detrimental if continually fed.
Y oung poultry, especially ducksandturkeys, arevery
susceptible. Asageneral rule, growing poultry should
not receive more than 20 g of aflatoxin in the diet.
However, feeding levels lower than 20 pg may still
reduce their resistance to disease, decrease their
ability to withstand stress and bruising, and generally
make them unthrifty (Coelho, 1990). Numerous
strategies for the detoxification-inactivation of
mycotoxins contaminated feed have been proposed
(e.g., physical separation, thermal inactivation,
irridiation, microbia degradation and treatment with
avariety of chemicals). Pratical methods to detoxify
aflatoxins contaminated feed on alarge scale and in
a cost-effective manner are not current (Norag,
1995). A new approach to the detoxify of aflatoxinis
the use of organic and inorganic adsorptive and high
protein compoundsinthediet of farm animalsand one
of these organic material is baker yeast
(Saccharomyces cerevisiae). Y eastshave beenfed
to animals for more than a hundred years, and
commercia yeast products specifically produced for
animal feeding (Reed & Nagodawythana, 1991).
Few species of yeast are commercially used.
Saccharomyces cerevisiae, a'so known as *’ bakers
yeast’’, is one of the most widely commercialized
species and one of the effective adsorbent, rich in
protein (40-45%), whose biological vaueis high and
is aso rich in vitamin B complex. Severa vitamins
were first extracted and characterized from yeast,
including biotin, niacin, pantothenic acid and thiamin
(Reed & Nagodawythhana, 1991). With the advent
of using yeast culturesasgrowth promotersin poultry
diets, several benefical effects have been
recorded.Mannan oligosaccharide (M OS) isaproduct
designed to influence microbial ecology. Itisderived
from yeast cell walls and it consists primarily on
phosphorylated glucomannans. Two modes of action
are now recognized: (1) It bindsto lectins on the cell
wallsof certain undesirable bacteria. These bacterial
lectins normally bind to the intestinal epithelia cells
and aidthebacteriain col onization of thegut. However,
if the lectins are bound to MOS, they can not bind to
the epithelial cells and undesirable bacteria are
eliminated fromthe gut lumen. (2) It enhancescertain
actionsof theimmune system. These modes of action
enable MOS to help protecting animals from
pathogens. On the other hand, chlorotetracyclineisa
therapeutic antibioticin poultry, effectivein controlling
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signs of synovitis (Olson, 1976), in reducing numbers
of Clostridium perfringensisolated from the ceca
of birds infected with Eimeria tenella (Arakawa,
1975) and in reducing shed of Salmonella
typhimuriumin turkey poults (Nyvas, 1976). Due to
AFB, does increase the susceptibility of chicks to
infections, antibiotics would likely be given to birds
experiencing aninfection along with amycotoxicosis.
This study was conducted to determine the effect of
dietary AFB, (200 ng/g) when given baker yeast and
CTC in growing broiler chicks.

Material and Methods

One hundred Ross PM 3 (5 treatments of 20
animals each) day-old male broiler chicks were
obtained from a commercia hatchery, individually
weighed, wing-banded and housed in experiment
room and continuous fluorescent lighting. The birds
were randomly assigned to the following treatment
groups. Control diet without additives (treatment 1),
aflatoxin B, AFB, (treatment 2), baker yeast (BY
344 x 10° CFU/g for 37°C of 3 days) +AFB,
(treatment 3), chlortetracycline (CTC)+AFB;
(treatment 4) and BY+CTC+AFB, (treatment 5).
Feed and water were provided for ad libitum
consumption. Chicks were reared in individual wire
cages for 37 days and fed atypical broiler diet with
22.0% crude protein and 12.8 metabolizable energy
(MJkg) for starter phase (1-28 days) and 18.1%
crude protein and 13.4 MJkg for growing phase (28-
37 days). Diets were designed to satisfy the
recommendations of the NRC (1984). BY and CTC
were caculated and 2 kg per t and 2.5 ng/g feed,
respectively, wereadded. Thetoxinwasmeasured by
spectrophotometric methods and it was estinated to
be 200 ng/g. Feeds were analyzed for aflatoxins by
thinlayer chromatography, accordingto Howel (1983).
Feed consumption efficiency and body weight were
weekly determined. Dead animals were daily
recorded. All chicks were sacrificed at the end of 37
days and 3-4 mL blood sample was taken and stored
frozen at (-20°C) until asseyed for blood enzymes,
such as Glutamic Pyruvic Transaminase (GPT),
Glutamic-Oxalacetic Transaminase (GOT), Alkaline
Phosphatase (ALP) and Alphapheto protein (AFP).
These parameters were evaluated by a clinical
laboratory by SNA-12 method (Anonymous, 1974).
Liver portionswere checked by routinly tissueanalyses
method. Pure crystalline AFB, was obtained from
Sigma-Makor Chemical Corp., Jeusalem-Isragl. AFB,
was weighed and dissolved in warmed chloroform
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under a hood. Feed and water were fed ad libitum
until the end of study. Statistical variables, except for
mortality and feed efficiency, that were evaluated by
SAS(1986). Broiler chickswere daily examined inthe
morning and at evening for any sign of toxicosis and
mortality. Liver portions (10 g) were collected from all
sacrificed broiler chicks and frozen for analysis of
mycotoxicosis and pathological examinations.

Results and Discussion

Data presented in Table 1 showed the effect of
AFB, baker yeast, chlortetracycline and the
combination on feed intake, feed efficiency and body
weight, serum GOT, GPT, ALPand AFP of broilers.
Feed intake and body weights of broilers receiving
AFB, for the entire period (5 weeks) were
significantly decreased in treatment 2 and increased
intreatment 3 (P<.05). Thebirdsthat received AFB;
at 200 ng/g level in treatment 2 had a significantly
lower average body weight than others (P<.05). The
birds fed dietary toxins with BY had a significantly
higher feed intake than others (P<.05). Devedowda
et a. (1997) clearly indicated the benifical effects of
viable yeast culture when supplemented to aflatoxin-
contaminated diets in poultry. Besides the positive
effects on body weight, feed effciency and mortality,
the most significant contribution was on the ability to
modify immune response, which wasreflected in the
improvement in size of the bursa of Fabricus and
increased level sof serum proteinand albumin, thereby
enhancing the levels of circulating immunoglobulins.
In this research AFB,; resulted in a significant
decreaseboth feed intakeand body weight intreatment
2 (P<.05). Birds receiving AFB; 200 ng/g dietary in
treatments 3, 4 and 5 had a significantly higher body
weight than in treatment 1 and 2 (P<.05). Feed
efficiency was better in treatment 4 than others.
Therewasno mortalities attributed to AFB; inthe 37
days of experiment in any of the groups. Control
chickenswerefreeof grosslesionsand histologycally
sound. At theend of study post- mortem examinations
were performed on atotal of 100 birds 8 from each
group were removed at 37 days of age. Changes
were clearly apparent in the livers of treatments 2 and 4.
Most of livers were yellow and had pethecial
hemorrhages and had enlarged. Liver section from
birds group receiving 200 ng/g AFB, treatments 2 and
1 chicks showed individual hepatocytesto be swollen
and fatty degenerations. Theliverswere swollen and
congested in treatments 2 and 4. In the AFB, group
of broilers acute hepatitis was observed. This
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Table 1 - Composition of the experimental diets fed to
broiler chickens

Ingredients (g/kg) Starter Growing
Maize 350 500
Sorghum 200 170
Soybean meall 336 221
Wheat A 50
Fish meal 2 50 30
Dicalcium phosphate 16 19
Ground limestone 7 5.0
Sodium chloride 25 25
DL-methionine 2 -
Vitamin mix 25 15
Mineral mix 1.0 1.0
Calculated composition

M etabolizable energy (MJKkg) 12.8 134
Crude protein (g/kg) 220 181

1Containing 446 g/kg protein.
2Containing 650 g/kg protein.

histologic pattern was characterized by hepatocyte
injury and necrosis accompained to varying degrees
by lobular and portal inflammation. The mildest
alterations consisted on scattered acidophilic bodies
andfoci of hepatocytenecrosiswith minor inflammatory
infiltretion, yielding a picture of nonspecific reactive
hepatitis. More substantial involvement yielded a
digtinctiveviral hepatitislike appearence, diffuselobular
disarray with liver cell damagein theform of balooning
and acidophilic generation, spotty hepatocyte necrosis
and variable inflammatory infiltration, predominantly by
mononuclear cells. Canaliculacholestosiswasabsent in
treatments 2 and 4, but not others. ALP appears to be
significantly increasedin thetreatments2 and 4 (P<.05).

Serum glutamic oxal acetic transaminase (GOT)
had increased (P<.05) intreatments 2, 3 and 4. Serum
glutamic pyruvic transaminase (GPT) significantly
increased (P<.05) in treatments 2, 3 and 4. No
statistical differences were found between groups
for serum AFP levels in all groups (P<.05).
Considerably research had demonstrated that severe
chronic deficiencies of most nutrients impaired the
immune response and increased susceptibility to
mycotoxicosis and some infectious diseases. Severe
nutirent deficiencies were particularly deleterious to
the immune system when they occurred early life.
This is when the primary lymphoid organs and the
maturation of the immune system were developed
(Cook, 1991). Thismay occur whenthedietary levels
were varied over ranges that were marginally below
towell aboveto thoserequired to meet typical dietary
recommendations and in chronic poisoining of
mycotoxicosis. There was evidence that the high
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Table 2 - Effect of dietary Aflatoxin B, (AFB, ) baker yeast (BY) and chlorotetracycline (CTC) on 37 days feed intake, body
weight, feed efficiency and biochemical parameters meausered in broiler chickens

Parameters Control (1) AFBq (Il)  BY +AFBy (Ill) CTC+ AFBy(IV) BY + CTC+AFB, (V) SEM
Feed intake (Q) 3160b 3037a 3313c 3133b 3133b 19.80
Body weight (g) 1773a 1661a 18600 1903b 1856 b 34.20
Feed efficiency (g/g) 1.78 1.82 1.78 164 1.68

GOT (l.U./L) 156.3ab 225.6¢ 182.0b 204.8b 128.6a 18.50
GPT (1.U./L) 18.3a 44.0c 29.3b 34.6bc 25.6 ab 3.50
ALP(1.U.IL) 39.5a 50.0b 41.1a 47.1b 394a 1.60
AFP (l.U/L) 0.07 0.09 0.07 0.06 0.09 0.02

a.bc Means within the same line with different superscripts are significantly different (P<.05).

I.U/L: International Unit /Liter.

carcinogenic potential of AFB, wass related to a
varied responsein susceptibl e species(Chattopadhyay,
1985). AFB, infeedrationshasbeen reportedto affect
livers, spleen, kidneys, bodywight, feed intake, feed
efficiency and some biochemical parameters in all
species (Smyth, 1984; Hamylton, 1984). Both GOT
and GPT enzymes are indicators of hepatocellular
damage (Kubena, 1990), Serum gamma glutamyl
transferase activity, whichissensitiveindicator of liver
dysfunction, indicatingliver inflammation, space space-
occuying lesions or obstruction of the biliary tract, was
significantly increased by feeding dietscontaining AFB
to broilers Kubena (1990) and Bilgi¢ et al. (1998),
studying broiler chicks and had pethecial hemorrhages
inliver and kidneys. Thiswasin agreement with results
obtained by Celik et a. (1999). In the present
investigation, the data from the results demonstrated
that dietary aflatoxin significantly lowers the feed
intake and body weight of the birds. Similar results has
been reported by Covaet a. (1994). Sell et al. (1998),
studying ducks, had similarly reported decreased feed
intake and lower body weight. Our results indicated a
significantincreasing of GOT, GPT and ALP. Increase
in these enzyme concentration may result from many
kind of degenerations of livers. However, varying
amounts of fatty degeneration was detected in liver
cells, confirming the observations of others (Lanza,
1980). For parameters monitored and tabulated in
Table1, abnormal valueswereobservedfor all enzymes
except ALP except control group. Hayes (1978),
studying swine, had similary reported elevated GOT
and GPT (Garlych, 1973). Same results has been
reported by Brown (1965). Data of this research
showed that AFB, levels as low as 200 ng/g could
affect liver enzymes of broiler chicks. Giambrone
(1985) showed that the development of acquarid
immunity in turkeys and broilers was significantly
when given 200 ng/g of pure AFB, capsules. According
to Wogan (1974), dietary aflatoxin levels 100 ng/g
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induced liver carcinoma at an incidence greater than
50%, when feeding was continued up to 80 weeks. The
interrelationship between the immune system and
carcinogenesishasbeenreported by Sun(1984). These
data, as well as previously reported data by Huff &
Doerr (1981). No carcinoma was found in AFB;
treatment (no additives) even at 200 ng/g levelsduring
5 weeks in this research. Our results indicated the
hemorrachagic anemia syndrome caused by AFB;
wascharacterized by pethecial andlarger hemorrhages
into the musculature and internal organsintreatment 2
and 4 of animals. This is in agreement with results
obtained Muller (1970). Lipids in liver increased in
broiler chicks fed diet with AFB; (Smyth, 1970).
Similar resultswerefoundinthisresearchintreatments
1 and 2. Aflatoxin in feed rations has been reported to
affect body weight by Doerr (1983). Our data show
similar results in this research. This is in agreement
with resultsobtained by Sahoo (1993) and Adav (1997)
& Sell (1998). Miller (1984) has been reported that
chickens suffering from aflatoxicosis have been
shown to be hypoproteinemic. The use of a protein-
sparing antibiotic that also enchances intestinal
absorption of essential nutrienst, inthisresearch was
found to improve feed conversion in diets containing
antibiotic and baker yeast.

Thefindings of thisresearch suggested that baker
yeast (2, 0%) could partly counteract some of the
toxiceffectsof AFB, ingrowing chicks. Inconclusion,
further investigations may be necessary in long run
and other organic-inorganic compounds against the
effectsof aflatoxins. The use of viableyeast cultures
inpoultry dietshasgiven promising resultsand research
hastaken onestep further by identifying theyeast cell
wall as the active component which aids in
counteracting mycotoxicosis. Mannanoligosaccharides
provide new insights into counteracting several
pathogens and toxins besides their major impact on
modifying the immune response.
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