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SUMMARY

The present study was conducted 1o testify the impact of dry baker's yeast (DEY,
Saccharomyces cerevisiae) on the suppression effects of aflatoxicesis 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 trearment diets
were supplemented with DBY (2 g/kg), aflatoxin (AF, 3 mg/kg) or DBY (2 g/kg) + AF
(3 mgrkg). Body weight and morality 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, 2 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 resulis 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 cbvious positive
effects an 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 ne 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. Ouwr findings swrongly 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 harmyful effects of toxin,
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INTRODUCTION

Aflatoxins are toxic fungal secondary metabolites of the genus Aspergillus
(Betine, 1989), Intoxication of domestic birds by aflatoxin in experimental conditions
results in reduced productive and reproductive performance (Leeson et al., 1995;
Oliveira et af., 2002; Stanley er al., 2004; Arab Abousadi, 2007; Yildirim and Parlat,
2003), immunosuppression (Broomhead er al, 2002}, changes in organs weight
{Edds and Bortell, 1983), pathology of liver, kidney and spleen lesions (Glahn ef al.,
1991; Gokhan ef al., 2008) and increased mortality rate (Leeson et al., 1993).
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 er al, 1990; Oliveira et al.,
2002 and Parlat, 2003) and liver and kidney pathology (Gokhan er al., 2004). For
minimizing the aflztoxin effects on performance of the toxin exposed birds, physical,
chemical and biological treatments were used (Anderson, 1983; Miazzo er af, 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 ez 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 swudy was planned to examine the effects of dry baker's yeast
{Saccharomyces cerevisiae) on the productive, physioiogical 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-oid
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 c¢m) and given 16hrs light/day
through the experiment period. Feed and water were offered ad ibizum for all the
experimental groups.

Preparation and Administration of Aflatoxin:

Sampling: Samples of poultry feeds were collected, homogenized and mixed
together, and their moisnure content was measured immediateiy. Ten grams of the
samples were dried in an forced air aven for I6hrs at 80°C, then weighed and the
initia! water contained was determined, as humidity percent (19.2%) is essential for
fungal propagation.

Fungus Isolation and Toxin Production: Ten grams of cach sample (feed) was
mixed with 90 mi ¢f 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 dll
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 camied out using high perfommance liquid chromatography
(HPLC) (AQAC, 1995). The AF within the fermented rice consisted of 80% B1, 16%
Gl, 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 comn
and soybean meal basal diet, formulated to mest all the nutritional requirements of
laying quail according to specifications of the National Research Council (1994).
Diet | was the control diat, 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 § weeks,

Data Collection:

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

Physiological Traits: At the end of 4 and § weeks of the treatment, 12 hens from
each group were slaughtered by slitting the jugular vein. Blood samples were
callected in heparinized tbes. Red blood cells (RBCs) and white blood cells (WBCs)
were countsd in frash 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. Hematoerit values (PCV %) were recorded directly
(Winderobe, 1963). The blood samples were centrifuged at 3000 rpm for 15 min and
plasma obtained was storsd at -20°C for further amalysis. Plasma total protein,
albumen, total lipids, calcium, phosphorus, GOT (Glutamic oxaloacetic
transaminase), GPT (Glutamic pyruvic transaminase), ALP (Alkaline phosphatase)
and creatinine were determined by calerimetrically by using available commercial
kits from Egyptian company for biotechnology (S.A.E.). The globulin values were
caleulated 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 slaughiering, 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 examired microscopically and elucidated.

Behavioral Traits: The behavioral traits of all the groups were under observaticn
during the experimental work using a video camera. The behavioral traits wers
recorded one day 2 week (3hrs/day, thé 1% hr at the moming, the 2™ hr at the
afternoon and the 3% br 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 znalyzed using the General Linear Mode! (GLM) procedure of SAS
(SAS Institute Inc., 1998). Least Squars 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:

Yig = pt Ti+ P+ TP+ e

Whers:
Yy = the observation on the k® individual from the {? treatments in i periods of treatment.
u = the gverail mean.
T = the fixed effect of the i* treatments.

P; = the fixed effect of the [* petfods of reament.
TPy = the interaction between i” treatments and j periods.
ey = the random ervor associated with the {{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 (£<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 er 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 zg/kg for 28 to
100 days. Alsc, Ogido er al. (2004) found that body weight reduced in quail hens fed
diet contained 200 ug of AFB1/ kg for 140 days. Furthermore, Gokhan er 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 er al. (2003)
recorded higher mortality rate in birds fed diet contaminated with aflatoxin thaa
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 | 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 bady 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 intervais 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 {00 ug of
AFBl/kg for 163 days. Also, Stanley ef al. (2004) reported that production rate of
Comb breiler breeder was significantly lower for birds fed diets contaminated with 3
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mg/kg AF for 3 weeks than control birds. Morsover, Ogido et al. (2004) abserved
that Japanese quail fed diets contained AFBI at 50 to 200 pg/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(2¢/kg)
(28/kg) _(3mg/kg) +AF(3mg/kg)
Body weight (g)
Initial 226.62£2.49 227255247 22691241  229.41+2.39
weight'
Final 2453322462  251.1222.518  19535:2.41C  234.3322.31P
weight?
Changes 18.7i+1.788  23.87x1848  .31.56=1.92¢  4.92x]74D
Egg production rate
Period I° 331422378 862552392  57.60%2.48¢  72.43£2.12b
Perod T* 714622842  75.8252.17%  29.11=2.08°  66.182.61P
Overall 773121678 81.03£1.74%  4841%1.65C  69.32=1.56D
Egg number/hen
Period 1 232821122 24151118 16.14=1.45¢  20.25x1.64b
Pericdll  2000+1.418 21231742 1093=131¢  18.51=l.462
Total 4328+129%  4538=1.092  27.12147  38.76x136b
Egg weight (g)
Period | 12.46+035% 125420343  1025+0.28¢  11.87:x0370
Period T 126320292  12.89x0372  9.13x0.24C 11.57<0.38b
Overall 12.54=0262 127220212  9.69+0.20€ 11.72+0.25b
Egg mass (g/hen)
Period I 290.11£12.122  302.85=11.143 163.4512.09¢ 240.37+11.95P
Periodll  2536[+£12.072 273.67=12.458 99.98+11.92°  214.13211.67°
Total 542,719,743 577.23:8.6928  265.42+9.69C  454.51%9.14b
Feed intake (g/hen)
Period [ 8505146132 845.4526.428  709.1225940  830.61+6.122
PeriodII 8261126242 805.6726.752  3520.4826.19D  785.15%5.642
Total 1677624358 1651.12=4.748 1229.61+5.120 1615.76=5.373
G feed/ g mass
Period 29320320 2.7920.34¢ 4.29+0,363 3.4520.32b
Period I 33750.300¢  2.962031¢ 52120352 3.66=0,340
Overal! 3.09%0.210¢  2.88=0.20¢ 4.63+0.242 3.55=0.200
Totai Mortality 0/30 0/30 6/30 0/30
a,b,¢e.d

Means=SE in a row with no common superscript differ significantly (P < 0.05).
' Initial body weight at 30 wks and finai body weight at 38 wis of age.,  Pericd I = Average 4 wks from start of the

treatments (31-34 wks of age),’ Period [1 = Average 4 wks after the frst 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.(J5) 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 ez al. (2004) who reported that yeast culture residue at 2 Ib/ton
supplementation to diet contazined AF at 3 mg'kg significantly improved egp
production of Comb broiler breeder. Also, Yildirim and Parlat (2003) reported that
eddition of Saccharomyces cerevisiae at 2 g/kg to diet contaminated with AF at 5
mg/kg of diet improved avary 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=0.03) 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.

Qur 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 AFB] 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) suppiemented to diet
contaminated with AF (2.5 mg/kg) for quail chicks improved feed intake and feed
conversion compared 10 AF diet, also with Santin er 4. (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 resuit
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 zll 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 agres with those obtained by Gokhan et
al. {2004} who reported that most biochemical values were significantly changed in
quails after received AT at 2.5 ppm for 21 days compared to controls. Also, Stanley
er al. (2004) reported that concentrations of totai protein, albumin, globulin, calcium,
and phosphorus were significantly lower of broiler breeder hens that fed diets



Egyptian J. Anim. Prod. (2008) 391

contzminated with AF at 3 mg/kg. Similar findings were reported by Gokhan et al.
{2006) who found that broiler chicks fed diet contaminated with | 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)
(28/kg) (3mg/kg) = +AF(3meg/kg)

Total pratef'n (g/d])
Period " - "5i6120.592 5980612  3.4620.54b  5.200.61°
Period II* 64220672  6.6020.59  3.01=0.61°  4.69=0.63P

Overall 60250288 62920322 3.23:028¢  4.94:0.32°
Albumen (g/dl)

Period [ 3.5650.25% 37520242  2.122021¢  1.0520.21P

Period II 42840268 44220238  1.522026°  2.71x0.21b

Overall 39230222 40820212  1.824022°  2.88=021P
Globulin (g/dl)

Period I 2.05+0.122 2232014 13420160  2.15:0.142
Period Il 2.1450.168  2.180.12%  1.49x0.12b  1.98:0.122

Overall 2.08£0,112 22120112 1.41z0.100  2.06=0.112
Total lipids (g/1)

Period I 320222243 295422362  18.26:2.61¢  20.42+2,700

Period II 41.8842.15% 38.6522.643  21.36=226°  27.19=2.470

Overall 36.95:1.588 34.09:1.37%8  19.81x127°  23.80=1.94b
Calcium (mg/dl)

Period | 8.62+029% 8980312  6,12=0.24C 8.22:0.262

Period II 8.20x0243 85620318 416034  6.8520.29

Overall 8.45:0212 87720202  5.14=0.18¢  7.53x0.21b
Phosphorus (mg/dl)

Period ] 4.98=0.34%  481=03728  300=0290 415027
Period II 52550328 50920332 2.12=028¢  4.02s0.27°
Overall 51120242 495=0213  2.56+023¢  4.08=021b

20,0 Means=SE in a row with no commen superscript differ significantly (P £0.09).

' Period | = After 4 wks from starting of the ireatment {34 wks of age).
1 Period [1 = After 4 wiks from the first pericd (38 wks of age).

Furthermore, the addition of DBY t0 the diet containing AF improved the decline
in plasma components during the experimental intervals. These results are in
agreement with the results obtained by Staniey er al (2004) who reported
improvement in the depressed values of albumen and globulin following yeast
supplemented to Comb broiler breeder diet. Also, Arab Abousadi er al. (2007) found



352 Khalil and Abdel-Razik

that Saccharomyces cerevisiae at 2 g/kg plus AT at 125 ppb resulted in improvement
against negative effects of AFBI in total protein concentration in broiler chicks.
Blood Hematological Parameters: Significant (F<0.035) 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 dier contaminated with AF improved these parameters that were
significantly higher than the AF-treated group except WBCs value which was
significant]y higher thar all treated and control groups, This improvernent agree with
Kemal er 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 contro! birds.

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

Items Treatments
Control DBY AF DBY{2g/kg)
(2g/kg) (3mgrkg) ~ +AF(3mgkg)

Hemoglobin (g %) '

Periodl' 102204128  11.82:0.45%0 96850426  [1.12%0.39b

Period II*  1[5320472  11.98%0.46% 8782041  10.0820.42b

Overall 13770312 11.91=0.322  9.23z030¢  10.61x035P
Hematocrit (%)

Period I 40.54+1.192  39.45+1.148 35155124  38.45:1.320

Period I 40.66=1.132  42.38+1.16%  32.19x1.08°  35.01+1.16°

Overall 40,610,852  40.91x0.828  33.67=0.79¢  36.730.73b
RBCs (10°Xmi)

Period | 24550048 2.56x0.022  2.11=0.020 2,470,042

Period II 281=0.022  2.8940.03%  1.86%0.03° 22240020

Overail 263=0.032  2.7320.012 1582002  2342003P
WBCs (10°Xmi) _

Period 18.12:0470  19.5820.410 15424039  2236x0.452

Period Il  133542039> 2034=0.410  12.12:042°  28.67x0.462

Overall 18.33=0.330  19.96+035P  13.77:0.30°  25.51=0.358
ab.c,d

' Period | = 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 1] = After 4 wks from the first period (38 wks of age).

Liver and kidney functions: Data in Table 4 show significant (P<0.007) effects of
different treatments on liver and kidney functions during the different periods
studied. Hens received AF only bad 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 concenmations of GOT, GPT, ALP and creatinine compared to diet
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contaminated with AF group throughout the entire experimenta! period. The
increasing of ALP, GOT and GPT levels are usuaily indicators of disfunction of
hepatoceliular damage. Similar findings were reported by Kemal et a/. (2003) and
Gokhan et a!, (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 er a/. (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 ef al, (2003) found
that birds received beker 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) (3mg/kg) +AF(3mg/kg
GOT (TU/L)
Periodd I'  g9232221C  84.16:2.21€ 1123322228  96.16£2.220
Period I1?  9000222¢  89.83:221¢  160.3322222  105.34x221b
Overall 89.91£1.57¢  87.01x1.55°  136.33£1.55%  100.75=1.56D
GPT (TU/L)
Period [ 14242196% 142321.95% 203421942  16.82+1.95D
Period II 14022194 13.67£1.94€ 316121952  20,19+1.960
Overall 14.15=0.87¢  [3.55=0.88¢  25.92+0.858  18.51=0.870
ALP (TU/L)
Period!  £18122.35¢  60.1522.42¢  81.362.368  68.6342.54D
Period Il 656922265 64452237C  03.64=2.168  71.9422.51°
Overall  637521.66° 62321365  87.5251.942  70.28£1.26°
Creatinine (mg/dl)
Perod ] 03020190  03420.180  1.6420.163 0.4920.192
PeriodII 3720125 03520140 2.510.122 0.75£0.11°
Overall 03320118 03420120 20720128 0.6220.11°
a,b,e,d

' Period | = After 4 wks from starting of the reamment (34 wics of age).
? Period I = After 4 wks from the first period (38 wks of age).

Means=SE in a row with no commeon 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 paraile] 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
AFBI1 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 af,, 2008).
Reiative weight of liver in broiler chicks fed diet containing AFB | were 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
reporzed by Santin er 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 er
al. (2005) showed that yeast glucomarnnan at | g/kg plus 2 mg/kg AF had adverse
effects of aflatoxin or the pathological changes of the liver. Also, Baptista et al,
(2008) found that, yeast reduced the toxicity in the Wistar rats especialiy of liver
pathology.

Behavioral Traits

Conceming the intsrvals or the entire period studied, basic behavioral activities
(standing, sitting and walking) were significantly (P<0.05) affected by AF diet
(Tables 3). Birds fed AF alone had the highest percent spent sitting and the iowest
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. Alsa,
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.

Qur 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-cligosaccharides (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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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/ke) (3me/kg)  +AF(3mg/kg)
Basic behavior (%) 1
. Period] 38.1124.21%  37.78=3.672  22.47:3.64%  40.56z4.1228
Standing  period 117 459443428 416224312 207254120 35413242
Overall 39.2523.218  39.71+4.142  21.59=3.940  37.98=3.622
o Period]  4371£337¢ 44.19=3.37C 64.6124.228  485]24.35D
SItng  Periodll  39.51:423¢ 36462357 692144.452  47.5543.45D
Overall 41.6124.62° 40352351 66.91=3.67%  48.03x3.68D
~ PeriodI 181823642  18.03x3.642 12.92:341°  10.9324.31b
Walking  Period Il 90.j6:2.612 210652978 10.0822.64D  17.0422.072
Overall 19.17=3.012  19,97=3.122  11.50=2.820 13.98=2.132b
Additional behavior (o)
o Periodl 171242340 164522200 213422143 1891x2.45D
Preening  periodll  906422.74D  19.262.120 253252678 20.43%2.278D
Overall 18.87=2.030 17.85=2470 233322082 19.672.148D
Fecdi Periodl 244120742  25.1622.162 186722370 23.45£3.722
Sedifg  Period Il 27.32+2.122  28.92+3.162 163152250  25.1922.972
Overall 25.86+2.222  27.02=3.02%  17.49=235b 24322338
Period]  4.19:1.48 4192121 487322  4.94z136
Drinking Periodll  3.75:1.22 387=1.75  2.98x136  3.75=1.64
Overall 3.95=1.34 4024198  391=1.09  4.34%1.28
a2.bed

Means=SE in 2 row with no common superscript differ significamly (P £0.05).

' Period [ = average 4 wks from starting of the teatment (31-34 wks of age).
* Period [T = average 4 wks afier 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, physioiogical and behavioral
traits as compared with control during the experimental intervals. Also, showed that,
al! studied traits during the second experimental period were affected more than the
first perod. 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 suppiementation of laying quail's diet with the
Saccharomyces cerevisiae had prophylactic effect on the performance of AF- treated
birds via minimizing the barmful effects of toxin,
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