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SUMMARY

The present study was conducted to testify the impact of dry baker's yeast (DBY,
Saccharomyces cerevisiae) on the suppression effects of aflatoxicosis in Japanese
quail hens from 30 to 38 weeks of age. One hundred twenty quail hens were
randomly divided into four groups: three treatments and one control (30 birds each
of 3 replicates each). Control group was fed a basal diet while the treatment diets
were supplemented with DBY (2 g/kg), aflatoxin (AF, 3 mg/kg) or DBY (2 g/kg) + AF
(3 mg/kg). Body weight and mortality rate were recorded during the experimental
period. Hen-day egg production, egg weight, egg mass, feed intake and feed
conversion were evaluated throughout two intervals of laying period. After 4 and 8
wk from starting the treatment, 12 hens from each experimental group were
slaughtered for blood collection and the livers were subjected to histopathological
examination. Some hematological parameters (hemoglobin, hematocrit, red blood
cells and white blood cells) were evaluated. Plasma total protein, albumen, total
lipids, calcium, phosphorus, GOT, GPT, ALP and creatinine levels were analyzed.
Also, some behavioral traits of females were recorded through the experimental
work. The results confirmed that aflatoxin had significant negative effects on
productive, physiological and behavioral traits during the experimental intervals.
Quail hens fed diet contaminated with AF recorded the lowest values in most traits
through the experimental period. In addition, dietary DBY had obvious positive
effects on reducing the aflatoxicosis during the experimental intervals. Birds received
DBY + AF exhibited significant improvement for most traits compared to those
received AF only. Moreover, addition of DBY only to quail layer diet enhanced some
traits but had no significant differences compared to control. Also, the results
indicated that the experimental periods had a significant effect on most studied traits,
especially in  AF-treated group. Our findings strongly suggest that, the
supplementation of laying quail's diet with the DBY had prophylactic effect on the
performance of AF- treated birds via minimizing the harmful effects of toxin.
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INTRODUCTION

Aflatoxins are toxic fungal secondary metabolites of the genus Aspergillus
(Betina, 1989). Intoxication of domestic birds by aflatoxin in experimental conditions
results in reduced productive and reproductive performance (Leeson et al., 1995;
Oliveira et al., 2002; Stanley et al., 2004; Arab Abousadi, 2007; Yildirim and Parlat,
2003), immunosuppression (Broomhead et al, 2002), changes in organs weight
(Edds and Bortell, 1983), pathology of liver, kidney and spleen lesions (Glahn et al.,
1991; Gokhan et al, 2006) and increased mortality rate (Leeson et al, 1995).
Japanese quail was reported to be affected with aflatoxin exposure. Aflatoxin caused
reduction in body weight, weight gain, feed intake, feed conversion, egg production,
fertility and hatchability (Sawhney et al., 1973; Johri et al., 1990; Oliveira et al.,
2002 and Parlat, 2003) and liver and kidney pathology (Gokhan et al., 2004). For
minimizing the aflatoxin effects on performance of the toxin exposed birds, physical,
chemical and biological treatments were used (Anderson, 1983; Miazzo et al., 2000;
Muzaffer et al., 2003; Gokhan et al., 2006 and Baptista et al., 2008). One of the
biological methods is supplementation of diet with yeast. Also, it was reported that
adding yeast to aflatoxin contaminated feed might improve the birds performance via
minimizing the harmful effects of toxin (Yildirim and Parlat, 2003 and Stanley et al.,
2004). In spite of the excessive research on effects of aflatoxin on domestic poultry
performance, there was fewer works dealing with the relationship among aflatoxin,
yeast and productive performance and behavioural traits in laying Japanese quail.
Therefore, this study was planned to examine the effects of dry baker's yeast
(Saccharomyces cerevisiae) on the productive, physiological and behavioral traits of
Japanese quail hens fed a diet contaminated with aflatoxin.

MATERIALS AND METHODS

Birds and Housing:

The present study was carried out at the Poultry Farm, Department of Animal
Production, Faculty of Agriculture, Suez Canal University and at Microbiology
Laboratory, Faculty of Science, Ismailia, Egypt. One hundred twenty 30-wk-old
Japanese quail hens were individually weighed and randomly distributed into 4
experimental groups, three treatments and one control (30 birds each of 3 replicates
each). The birds were kept in cages (100 x 50 x 40 cm) and given 16hrs light/day
through the experiment period. Feed and water were offered ad libitum for all the
experimental groups.

Preparation and Administration of Aflatoxin:

Sampling: Samples of poultry feeds were collected, homogenized and mixed
together, and their moisture content was measured immediately. Ten grams of the
samples were dried in an forced air oven for 16hrs at 80°C, then weighed and the
initial water contained was determined, as humidity percent (19.2%) is essential for
fungal propagation.

Fungus Isolation and Toxin Production: Ten grams of each sample (feed) was
mixed with 90 ml of 0.1% peptone water solution, serial dilutions was made, then 0.1
ml aliquots were inoculated on Czapeck's agar with rosebengal, growing fungal
colonies were isolated purified and identified according to (Raper and Fennel, 1965).
The commonly isolated fungus Aspergillus flavus was grown on polished rice till
fermentation occurred as described by West et al. (1973) and Kubena et al. (1990).
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Fermented rice toxin was performed using thin layer chromatography (TLC), after
extraction of the toxin using according to Richard et al (1993), aflatoxin
determination was carried out using high performance liquid chromatography
(HPLC) (AOAC, 1995). The AF within the fermented rice consisted of 80% B1, 16%
G1, 3% B2, and 1% G2 based on total concentration of AF in the rice powder. The
rice powder was incorporated into the basal diet to provide the desired level of 3 mg
of AF/kg of diet.

Experimental Diets and Treatments: Japanese quails were fed a conventional corn
and soybean meal basal diet, formulated to meet all the nutritional requirements of
laying quail according to specifications of the National Research Council (1994).
Diet 1 was the control diet, diet 2 contained DBY only (2 g/kg), diet 3 contained AF
only (3 mg/kg) and diet 4 contained both DBY (2 g/kg) and AF (3 mg/kg). Hens were
provided the diets ad libitum for 8 weeks.

Data Collection:

Productive Traits: Individual live body weights, feed intake, egg number and egg
weight were recorded and feed conversion ratio, egg production rate and egg mass
were calculated weekly and also mortality rate was recorded during the experimental
period.

Physiological Traits: At the end of 4 and 8 weeks of the treatment, 12 hens from
each group were slaughtered by slitting the jugular vein. Blood samples were
collected in heparinized tubes. Red blood cells (RBCs) and white blood cells (WBCs)
were counted in fresh blood samples using hemocytometer (Hawkey and Dennett,
1989). Hemoglobin concentration was determined using hemometer (Tietz, 1982).
Blood was withdrawn by Packed-cell volume (PCV) capillary tube and centrifuged at
600 rpm for 15 minutes. Hematocrit values (PCV %) were recorded directly
(Winderobe, 1965). The blood samples were centrifuged at 3000 rpm for 15 min and
plasma obtained was stored at -20°C for further analysis. Plasma total protein,
albumen, total lipids, calcium, phosphorus, GOT (Glutamic oxaloacetic
transaminase), GPT (Glutamic pyruvic transaminase), ALP (Alkaline phosphatase)
and creatinine were determined by calorimetrically by using available commercial
kits from Egyptian company for biotechnology (S.A.E.). The globulin values were
calculated by subtracting the values of albumen from the corresponding values of
total protein.

Histopathology of the Liver: Livers samples of the control and treated groups were
immediately removed after slaughtering, fixed in 10% neutral formalin saline,
dehydrated in serially ascending alcohol, embedded in paraffin wax. Samples were
sectioned and stained with hematoxilin and eosin stains (Bancroft and Stevens,
1990). Sections were examined microscopically and elucidated.

Behavioral Traits: The behavioral traits of all the groups were under observation
during the experimental work using a video camera. The behavioral traits were
recorded one day a week (3hrs/day, the 1% hr at the morning, the 2" hr at the
afternoon and the 3™ hr at the night). From the video tapes, at 5 minutes interval
(time sampling) the basic activities (percentage of birds standing, sitting or walking)
and the additional activities (percentage of birds feeding, drinking or preening) were
recorded. The obtained numbers were used to calculate as the percentage of birds
observed for each trait.
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Statistical Analysis:

Data were analyzed using the General Linear Model (GLM) procedure of SAS
(SAS Institute Inc., 1998). Least Square Means (LSM) were calculated and Least
Square Differences (LSD) between means were tested. Two-way analysis of variance
was carried out using the following model:

Yij = u+ T + Py + TPy + ey

Where:
Yix = the observation on the k™ individual from the i treatments in j"" periods of treatment.
i = the overall mean.
T; = the fixed effect of the i™ treatments.

P; = the fixed effect of the j™ periods of treatment.
TP; = the interaction between i treatments and j™ periods.
ej = the random error associated with the ij k™ individual.

RESULTS AND DISCUSSION

Productive Performance

Live Body Weight and Mortality Rate: The initial body weight (30 weeks old) did
not differ significantly among the treatment groups, indicating the complete
randomization of distribution of birds into the experimental groups (Table 1). The
final body weights at the end of experiment were significantly (P<0.05) lighter for
quail group which fed diet contaminated with AF than others. Moreover, quail group
which received diet contained AF recorded only mortality rate compared to other
groups. Similar results were recorded by Johri et al. (1990); Doerr and Ottinger
(1980); Chang and Hamilton (1982) who observed reduction in body weight of
laying quails fed aflatoxin concentrations ranged from 500 to 10,000 ug/kg for 28 to
100 days. Also, Ogido et al. (2004) found that body weight reduced in quail hens fed
diet contained 200 ug of AFBI1/ kg for 140 days. Furthermore, Gokhan et al. (2004)
found that body weight was lowered in quail chicks fed diet contaminated with AF at
2.5 ppm for 21 days compared to control chicks. Also, Muzaffer et al (2003)
recorded higher mortality rate in birds fed diet contaminated with aflatoxin than
control birds.

On the other hand, the body weight was significantly increased in the group of
birds which received DBY with AF compared to the group which received AF. These
results are in agreement with those obtained by Parlat (2003); Santin et al. (2003)
who found that live yeast and cell wall of live yeast at 1 to 2 g/kg diet added with 2.5
to 5 mg/kg AF improved body weight in quail and broiler chicks. Also, Arab
Abousadi et al. (2007) reported that addition of Saccharomyces cerevisiae at 2 g/kg
plus 125 ppb AF, improved body weight of broiler chicks. Finally, AL-Homidan and
Fahmy (2007) found that added dried yeast to the basal diet of broiler chicks slightly
increased the percentage of survivability compared to control group.

Egg Production Traits: All production traits were significantly affected by
treatments during the different laying periods. Production rate, egg number, egg
weight and egg mass were significantly (P<0.05) reduced following aflatoxin
contamination to in the diet compared to untreated groups during the intervals or the
entire period studied (Table 1). Our results are supported by that of Oliveira et al.
(2002) who observed decreased egg weight in laying quail hens fed 50 or 100 ug of
AFBl1/kg for 168 days. Also, Stanley et al. (2004) reported that production rate of
Comb broiler breeder was significantly lower for birds fed diets contaminated with 3
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mg/kg AF for 3 weeks than control birds. Moreover, Ogido et al. (2004) observed
that Japanese quail fed diets contained AFB1 at 50 to 200 ug/kg for 140 days showed
losses in egg production.

Table 1. Effects of dry baker's yeast (DBY) in feed on some productive traits of
quail hens fed diet contaminated with aflatoxin (AF)

Items Treatments
Control DBY AF DBY(2g/kg)
(2g/kg) (3mg/kg) +AF(3mg/kg)
Body weight (g)
Initial 226.6242.49 227254247 226914241  229.4142.39
weight !
Final 2453342468 251.1242.518  1953542.41¢  234.33+231b
weight?
Changes 18.7141.783  23.87+1.848  31.56+1.92¢  4.92+1.74b
Egg production rate
Period I 831412378  8625:2.393  57.69:2.48¢  72.43+2.12b
Period II* 71 462848 75.8242.1728  39.1142.08¢  66.18+2.61D
Overall 77.31+1.678  81.03£1.742  48.41+1.65¢  69.32+1.56D
Egg number/hen
Period I 23.28+1.128  24.15£1.112  16.14+1.45¢  20.25+1.64D
Period II 20.00+£1.418 21231742 10.95+1.31€  18.51+1.46D
Total 432841292 4538+1.098  27.1241.47¢  38.76+1.36P
Egg weight (g)
Period I 12.46£0.358  12.54£0.342  10.2540.28¢  11.87+0.37b
Period II 12.63£0.292  12.89+0.372  9.13+0.24¢ 11.57+0.38b
Overall 12.54£0262  12.72+0212  9.69+0.20¢ 11.720.25b
Egg mass (g/hen)
Period I 290.11+12.128  302.85+11.142  165.45£12.09¢ 240.37+11.95P
Period I1 253.61£12.078  273.67+£12.45% 99.98+11.92¢  214.13£11.670
Total 542.7149.743  577.23+8.698  265.42+9.69¢  454.51+9.14b
Feed intake (g/hen)
Period I 850.51£6.132 8454546428  709.12+5.94>  830.61+6.122
Period IT 826.1146.243  805.67+6.758  520.48+6.19P  785.15+5.642
Total 16776244353 1651.1244.742  1229.61+5.12P  1615.76+5.372
G feed/ g mass
Period I 2.93+0.32b¢  2.79.40.34¢ 4.29+0.362 3.45+0.32b
Period II 3.27+0.30b¢  2.96+0.31¢ 521+0.352 3.66+0.34D
Overall 3.09+0.21b¢  2.88+0.20¢ 4.63+0.242 3.55+0.20b
Total Mortality /30 0/30 6/30 0/30
a,b,c,d

Means+SE in a row with no common superscript differ significantly (P <0.05).
12 Initial body weight at 30 wks and final body weight at 38 wks of age., > Period I = Average 4 wks from start of the

treatments (31-34 wks of age),* Period Il = Average 4 wks after the first period (35-38 wks of age).
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However, the addition of DBY only at 2 g/kg to quail diet enhanced egg
production parameters but had no significant differences compared to control. In
addition, hens fed DBY mixed with AF showed significant (P<0.05) improvement in
all egg production parameters compared to those fed diet contaminated with AF
throughout the entire experimental period. These findings are similar with results
obtained by Stanley et al. (2004) who reported that yeast culture residue at 2 1b/ton
supplementation to diet contained AF at 3 mg/kg significantly improved egg
production of Comb broiler breeder. Also, Yildirim and Parlat (2003) reported that
addition of Saccharomyces cerevisiae at 2 g/kg to diet contaminated with AF at 5
mg/kg of diet improved ovary weight of Japanese quail.

Feed Consumption and Feed Conversion Ratio: Data presented in Table 1 showed
significant differences among experimental groups on feed consumption and feed
conversion ratio. Concerning the intervals or the entire period studied, feed intake of
birds received AF only was significantly (P<0.05) decreased compared to other
groups. However, no significant variations were detected between control, DBY and
AF plus DBY groups in total feed intake during the experimental periods. Also, the
results cleared that quails fed diets contaminated with AF had the poorest feed
conversion and least efficient feed utilization compared with the other groups.

Our results are in accordance with those of Sawhney et al. (1973) who noticed
that feed conversion was adversely affected in quail exposed 2 to 6 mg/kg of AFBI
for 6 weeks. Also, Oliveira et al. (2002) reported that Japanese quail fed diets
contained AFB1 above 50 ug/kg resulted reduction in feed intake. Also, Gokhan et
al. (2004) found that quail chicks received diet contaminated with AF at 2.5 ppm
decreased feed consumption.

On the other hand, the addition of DBY only to quail layer diet improved feed
conversion compared to control group but this improvement was not significant. In
addition, the inclusion of DBY in the AF-treated diet significantly improved feed
intake and feed conversion throughout the entire experimental period. These findings
were observed by Parlat (2003) who found that yeast (1 g/kg) supplemented to diet
contaminated with AF (2.5 mg/kg) for quail chicks improved feed intake and feed
conversion compared to AF diet, also with Santin et al. (2003) reported that addition
of cell wall yeast to diet contaminated with mycotoxin improved feed conversion in
broilers chicks. Data observed that productive traits were affected by the
experimental periods especially in AF-treated group, which showed significantly
reduction during the second period compared to the first period of laying. This result
indicates that the toxin had a cumulative effect on the productive performance of the
birds.

Physiological Traits

Plasma Biochemical Parameters: Compared with the control, feeding AF resulted in
a significant decrease in all levels of plasma biochemicals assayed (total protein,
albumin, globulin, total lipids, calcium and phosphorus) during the intervals or the
entire period studied (Table 2). These results agree with those obtained by Gokhan et
al. (2004) who reported that most biochemical values were significantly changed in
quails after received AF at 2.5 ppm for 21 days compared to controls. Also, Stanley
et al. (2004) reported that concentrations of total protein, albumin, globulin, calcium,
and phosphorus were significantly lower of broiler breeder hens that fed diets
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contaminated with AF at 3 mg/kg. Similar findings were reported by Gokhan et al.
(2006) who found that broiler chicks fed diet contaminated with 1 ppm AF for 42
days, decreased total protein and albumen compared to control group.

Table 2. Effects of dry baker's yeast (DBY) in feed on some plasma
biochemical constituents of quail hens fed diet contaminated with aflatoxin

(AF)
Items Treatments
Control DBY AF DBY(2g/kg)
(2g/kg) (3mg/kg) +AF(3mg/kg)
Total protein (g/dl)
Period I 5.61£0.592  5.98+0.612 3.46£0.54b  5.20+0.612
Period II” 64240678  6.60+0.592 3.01+0.61¢ 4.69+0.63b
Overall 6.02+0.282  6.29+0.322 3.23+0.28¢ 4.94+0.32b
Albumen (g/dl)
Period I 3.56£0.252  3.75+0.244 2.12+0.21¢ 3.05+0.21b
Period II 42840262  4.42+0.232 1.52+0.26¢ 2.71+0.21b
Overall 3.9240.228  4.08+0.213 1.82+0.22€ 2.88+0.21b
Globulin (g/dl)
Period I 2.05£0.122  2.23+0.143 1.34+0.16b 2.15+0.142
Period IT 2.14+0.162  2.18+0.122 1.49+0.12b 1.98+0.122
Overall 2.08+0.112  2.21+0.112 1.41+0.10P 2.06+0.113
Total lipids (g/l)
Period I 32.0242.242 295442363  18.26£2.61¢  20.42+2.70D
Period II 41.8842.152 38.6542.642  21.36+2.26C  27.19+2.47b
Overall 36.95+1.582  34.09+1.372  19.81£127¢  23.80+1.94D
Calcium (mg/dl)
Period I 8.62+0.298  8.98+0.312 6.12:0.24C 8.22+0.263
Period II 8.29+0.24%  8.56+0.312 4.16+0.34¢ 6.85+0.29b
Overall 8.45£0.218  8.77+0.202 5.14+0.18¢ 7.53+0.21b
Phosphorus (mg/dl)
Period I 4.98+0.342  4.81+0.372 3.00+0.29b 4.15+0.27b
Period II 5.25+0.328  5.09+0.333 2.12+0.28¢ 4.02+0.27b
Overall 5.11£0.243  4.95£0.212 2.56+0.23¢ 4.08+0.21b
a,b,c,d

Means=SE in a row with no common superscript differ significantly (P <0.05).
! Period I = After 4 wks from starting of the treatment (34 wks of age).
2 Period II = After 4 wks from the first period (38 wks of age).

Furthermore, the addition of DBY to the diet containing AF improved the decline
in plasma components during the experimental intervals. These results are in
agreement with the results obtained by Stanley et al (2004) who reported
improvement in the depressed values of albumen and globulin following yeast
supplemented to Comb broiler breeder diet. Also, Arab Abousadi et al. (2007) found
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that Saccharomyces cerevisiae at 2 g/kg plus AF at 125 ppb resulted in improvement
against negative effects of AFB1 in total protein concentration in broiler chicks.

Blood Hematological Parameters: Significant (P<(0.05) variations were found
among experimental groups in all hematological parameters values (Hb, Ht, RBCs
and WBCs) during the experimental intervals (Table 3). Quails fed diet contaminated
with AF had the lowest values compared to other groups. Moreover, the addition of
DBY to the diet contaminated with AF improved these parameters that were
significantly higher than the AF-treated group except WBCs value which was
significantly higher than all treated and control groups. This improvement agree with
Kemal et al. (2003) who reported that immunity of broiler was improved when used
baker yeast mixed with diet contained AFB1. Also with Tollba and El-Nagar (2008)
found that supplemented live yeast to Egyptian local strain layers diet improved
immunity compared to control birds.

Table 3. Effects of dry baker's yeast (DBY) in feed on some hematological
parameters of quail hens fed diet contaminated with aflatoxin (AF)

Items Treatments
Control DBY AF DBY(2g/kg)
(2g/kg) (3mg/kg) +AF(3mg/kg)

Hemoglobin (g %)

Period I' 12.02£0.412  11.82+0.4538b  9.68+042¢  11.1240.39b

Period 1 115310478  11.9840462  8.78+041C  10.08+0.42b

Overall 11.77£0.312  11.9120.322  9.23+0.30¢  10.61£0.35b
Hematocrit (%)

Period I 40.54+1.192  39.45+1.148b  351541.24¢  38.45+]1.32b

Period IT 40.66+1.13%  42.38+1.168  32.19+1.08°  35.01+1.16P

Overall 40.61£0.85%  40.91+0.828  33.67+0.79¢  36.73+0.73b
RBCs (10°Xml)

Period I 2.45+0.042 2.56+0.022 2.11+0.02b 2.47+0.042

Period II 2.81+0.022 2.89+0.033 1.8640.03¢ 2.22+0.02b

Overall 2.63+0.033 2.73+0.012 1.98+0.02¢ 2.34+0.03b
WBCs (10°Xml)

Period I 18.12£0.470  19.58+0.41>  15424039¢  22.36+0.452

Period II 18.54+0.39>  20.34+0.41b  12.124042¢  28.67+0.462

Overall 18.33+0.33b  19.96+0.35b  13.774030¢  25.51+0.352
a,b,c,d

! Period I = After 4 wks from starting of the treatment (34 wks of age).

Means+SE in a row with no common superscript differ significantly (P < 0.05).

2 Period I = After 4 wks from the first period (38 wks of age).

Liver and kidney functions: Data in Table 4 show significant (P<0.001) effects of
different treatments on liver and kidney functions during the different periods
studied. Hens received AF only had the highest abnormal levels of GOT, GPT, ALP
and creatinine compared to other groups during the experimental intervals of laying
hens. On the other hand, diet with DBY plus AF showed significantly decreased
plasma concentrations of GOT, GPT, ALP and creatinine compared to diet
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contaminated with AF group throughout the entire experimental period. The
increasing of ALP, GOT and GPT levels are usually indicators of disfunction of
hepatocellular damage. Similar findings were reported by Kemal et al. (2003) and
Gokhan et al. (2004) who found that plasma concentrations of ALP, GOT, GPT and
creatinine significantly changed in quails and broiler chicks received AF for 21-37
days of treatment, also with Gokhan et al. (2006) who reported that broiler chicks fed
diet contaminated with AF at 1 ppm for 42 days, increased plasma concentrations of
GOT, GPT, ALP as compared to control birds. Moreover, Kemal et al. (2003) found
that birds received baker yeast at 2% with diet contaminated with AFB1 improved
liver function and decreased liver enzymes. Moreover, AF-treated group showed
greatly changed (P<0.05) in all physiological traits during the second period
compared to the first period of treatment. These changes showed as a decreasing in
plasma biochemical and hematological parameters and increasing in liver enzymes
concentrations. This result indicated that, the toxin had a cumulative effect on
physiological status of the birds.

Table 4. Effects of dry baker's yeast (DBY) in feed on liver and kidney
functions of quail hens fed diet contaminated with aflatoxin (AF)

Items Treatments
Control DBY AF DBY(2g/kg)
(2g/kg) (B3mg/kg) +AF(3mg/kg)
GOT (IU/L)
Period 1" 89831221C  84.16+2.21C  112.33£2228  96.16+2.22D
Period 11> 90,00:222¢  89.83+2.21C  160.3342.228  105.34+2.21b
Overall 89.91£1.57¢  87.01£1.55¢  136.33£1.558  100.75+1.56b
GPT (IU/L)
Period ' 14264196  14.23x1.95b  20.34+1.942  16.82+1.95D
Period Il 14.0241.94¢  13.67+1.94¢  31.61£1.958  20.19+1.96D
Overall 14.15£0.87¢  13.9540.88¢  25.9240.858  18.51+0.870
ALP (IU/L)
Periodl  61814235¢  60.15£2.42¢  81.364+2.362  68.63+2.54D
Period I 65604226¢  64.4542.37¢  93.6442.168  71.9442.51b
Overall 63.75£1.66°  62.3+1.36  87.52+1.942  70.28+1.260
Creatinine (mg/dl)
Period I 0.30+£0.190  0.34+0.18P 1.64+0.162 0.49+0.19b
PeriodIl  03740.12b  0.35+0.14b 2.5140.122 0.75+0.11b
Overall 0.334£0.11b  0.34+0.12b 2.07+0.122 0.62+0.11b
ab,c,d

! Period I = After 4 wks from starting of the treatment (34 wks of age).
% Period I = After 4 wks from the first period (38 wks of age).

Means+SE in a row with no common superscript differ significantly (P < 0.05).
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Histopathological Examination of the Liver

Aflatoxin given at the dose of 3 mg/kg for 8 weeks caused extreme damage to the
liver (Fig. 1). This damage was parallel to the changes in biochemical parameters.
The aflatoxicated birds revealed pronounced histopathological changes in their livers.
These changes were mainly represented by tissue degeneration and necrotic fatty
vacuolation also hemorrhages and lymphocytes infiltration was evident. These results
are consistent with reports of Oliveira et al. (2002) who reported that quail hens fed
AFBI at 100 ug/kg of diet showed hepatic cell vacuolation with fatty necrosis. Also,
Gokhan et al. (2004 & 2006) and Karaman et al. (2005) found that quail and broiler
chicks fed diets contaminated with AF at 1 - 205 ppm for 21 to 45 days caused
extreme damage to the liver. In addition, aflatoxin caused hepatotoxicity, cellular
disorganization, and hepatocyte necrosis in the Wistar rats (Baptista et al, 2008).
Relative weight of liver in broiler chicks fed diet containing AFBIwere significantly
greater than control chicks (Arab Abousadi et al., 2007).

In our experiment, the supplementation with dry baker's yeast counteracted the
AF intoxication and remarkably improved and minimized the liver damage in treated
birds. Histological changes were minimal with the presence of inflammatory
infiltration and almost similar to control birds. These results are similar to data
reported by Santin et al. (2003) and Arab Abousadi et al. (2007) who found that
Saccharomyces cerevisiae at 1 or 2 g/kg improved relative weights of liver in broiler
chicks fed diet contaminated with 125 or 500 ppb of aflatoxin. Moreover, Karaman et
al. (2005) showed that yeast glucomannan at 1 g/kg plus 2 mg/kg AF had adverse
effects of aflatoxin on the pathological changes of the liver. Also, Baptista et al.
(2008) found that, yeast reduced the toxicity in the Wistar rats especially of liver
pathology.

Behavioral Traits

Concerning the intervals or the entire period studied, basic behavioral activities
(standing, sitting and walking) were significantly (P<0.05) affected by AF diet
(Tables 5). Birds fed AF alone had the highest percent spent sitting and the lowest
percent spent standing compared with other groups. However, control and DBY birds
showed longer walking time than birds received AF only or DBY plus AF. Also,
additional behavioral activities (preening, feeding and drinking) were significantly
influenced by AF. Quails fed diet contaminated with AF had more preening time and
short feeding time compared to other groups. No significant differences between
treatments on drinking behaviour were found. These results indicate that, aflatoxin
decreased activities and vitalities of the birds.

Our results clearly showed that the supplementation with dry baker's yeast could
significantly counteract some of the toxic effects of aflatoxin in quail layers. This
positive healthy effect of yeast supplementation was mainly attributed to yeast cell
wall mannan-oligosaccharides (MOS) which is a natural adsorbent that effectively
bind aflatoxin and undesirable bacteria in the gastro-intestinal tract (Devegowda et
al., 1998; Schatzmayr et al., 2004). In addition live yeast (Saccharomyces cerevisiae)
was found to increase the number and height of intestinal villi over in chicks, which
increase the surface of nutrient absorption (AL-Homidan and Fahmy, 2007).
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Fig. 1. Histopathological sections of the quails livers showing (A) normal liver
tissue of the control group (B) degenerated liver tissue with fatty vacuolation of
the toxicated group (C) liver tissue with minimal effect (inflammatory
infiltration) of the group treated with toxin and dry baker's yeast (D) Intact liver
tissue of the dry backer's yeast treated group.
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Table 5. Effects of dry baker's yeast (DBY) in feed on some behavioral activities
(%) of quail hens fed diet contaminated with aflatoxin (AF)

Items Treatments
Control DBY AF DBY(2g/kg)
(2g/kg) (3mg/kg) +AF(3mg/kg)
Basic behavior (%)
© Periodl' 381144212  37.78:3.672 22.47+3.64D  40.564.122
Standing  period I1* 403413422 416204312 20.72+4.12b 35413242
Overall 392563218 39.71+4.142  21.5943.94b  37.9843.622
- Period I 43.71£337¢  44.19+337C  64.61+4.228  48.51+4.35D
Siing  period 1 39511423¢ 36.46£3.57° 692144458  47.55+3 45D
Overall 41.6144.62¢  40.35+3.51C¢  66.9143.673  48.03+3.68P
- Period] 18.18+3.64%  18.03+3.642 12.92+3.41%  10.93+4.31b
Walking  period Il 201622612 21.96£2.978  10.08:2.64b  17.042,072b
Overall 19.174£3.012  19.9743.128  11.50+2.82b  13.98+2.13ab
Additional behavior (%)
~ Period] 17.124234>  16.45+2200 213442143 18.91+2.45D
Preening - period Il 90 644274b  19.26£2.120 253242678 20.43+2.273b
Overall 18.87+2.03b  17.85:2.47b  23.3342.082 19.67+2.143b
, Period] 244142742 251621628 18.67+237>  23.4543.722
Feeding  period Il 573242122 289243162 16314225  25.1942.972
Overall 25.8642.228  27.0243.022  17.49+2.35D  24.3242.382
Period I 4.19+1.48 4.19+1.21 4.87+3.22 4.94+1 36
Drinking Period 1T 3.75+1.22 3.87+1.75 2.98+1.36 3.75+1.64
Overall 3.95+1.34 4.02+1.98 3.91+1.09 4.34+1.28
a,b,c,d

" Means+SE in a row with no common superscript differ significantly (P < 0.05).

! Period 1= average 4 wks from starting of the treatment (31-34 wks of age).
% Period I = average 4 wks after the first period (35-38 wks of age).

CONCLUSIONS

The results indicated that aflatoxin in a Japanese quail layers diet at a level of 3

mg/kg of feed had negative effects on all productive, physiological and behavioral
traits as compared with control during the experimental intervals. Also, showed that,
all studied traits during the second experimental period were affected more than the
first period. This clearly indicated that, the toxin had a cumulative effect on
productive and physiological performance of the birds. On the other hand, the
addition of DBY only at 2 g/kg to quail layer diet enhanced some traits but had no
significant differences compared to control. Moreover, the addition of DBY to laying
quail's diet containing 3 mg/kg AF significantly improved all studied traits. Our
findings strongly suggest that, the supplementation of laying quail's diet with the
Saccharomyces cerevisiae had prophylactic effect on the performance of AF- treated
birds via minimizing the harmful effects of toxin.
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