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Abstract

One hundred and twenty day-old, unsexed Japanese quail
chicks were used in this study. The quail chicks were randomiy
assigned into four groups of 30 birds in each. The four
experimental groups were fed on a basal diet, supplemented with
2gm yeast / kg diet , SOpg OA / kg diet, and 2am yeast / kg diet +
S0ug OA fkg diet respectively. The results showed a significant
decrease in body weight, serum total proteins, albumin and
globulins in a group of quails received ochratoxin A (G 3),
compared with the control group (G1l) and all treatments.
Supplementation of yeast (G2) lied to the improvement in the
studied parameters. Also Yeast alleviates the toxic effect of
ochratoxin A group four (G 4).

INTRODUCTION

Increasing the productive ability and health of the domestic fowl was and still
the primary goal of investigator and producers in the field of the poultry production.
The risks associated with the presence of natural toxins or their metabolites are
mostly unknown. Since these toxins are of natural origin, most people consider that
natural products are safe (El-Barkouky, 2008). They beheve that they do not carry
nsks However contamination of human or animal food wnth natural toxins may resul{
ina number of troubles and even severe diseases. In fact, the natural toxins can be
tepatotoxic, haematotoxic, nephrotoxic, immunotoxic, neurctoxic, mutagenic,
genotoxic, teratdgenic and carcinogenic. They can cause numerous disorders and
diseases, which sometimes prove to be fatal in animals or humans (CAST, 2003).

Mycotoxins are toxic substances produced as secondry metabolites of fungi
that commonly grow in cereals used in animal feeds and human food (Santin et al.,
2002}, Mycotoxins represent a diverse group of secondary fungal metabolites, which
vary widely differ in their chemical nature and consequently in-theltisde of action
(Sudakin, 2003). From the thousands of known secondary fungal metabolites only a
few hundred aré Tefefred to as mycotoxins (Riley, 1998). The nature of toxic effects
varies depending on differént Fattors including type of mycotoxin, amount and
duration of the exposure, animal spedes, age, health, sex, dietary status and
metabolism of the exposed individual (Galvano et al., 2001). Toxic effects of
myoot.oxin' ingestion get worse if other nutritional injuries such as vitamin deficiency,
caloric deprivation, malnutrition, and infectious disease status occur (Hussein and
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Brasel, 2001). In many cases these mycotoxins can be found in combination in food
{Versantvoort et al., 2005) and feed (Garaleviciene et al., 2001) and among these,
aflatoxin is the most intensively studied, however, another very important mycotoxin
is ochratoxin A (OA) (Sweeney and Dobson, 1998).

Ochratoxins is a general term describing a family of toxic compound
consisting of three members known by the trivial name of ochratoxin A, B and C, they
are the second major group of mycotoxins to be characterized after the discovery of
aflatoxins. Structurally the three toxins differ only very slightly from each other,
however, these differences have marked effects on their respective toxic potentials.
(Elaroussi et al., 2006). OA is a mycotoxin food and feed-contaminant known to be
implicated in a diverse range of toxicological effects in a variety of animal species. It
cause kidney and liver tumors in poultry and possibly in humans (Kuiper-Goodman
and Scott, 1989, Petzinger and Ziegler, 2000, Biro et al., 2002, Ringot et al., 2006).
The most prominent toxic effects of QA being nephrotoxicity. OA was found to be
involved in a fatal human chronic kidney disease called balkan endemic nephropathy
(BEN), a chronic tubulo-interstitial nephropathy, which is found in the rural population
in Bulgaria, Romania and Yugoslavia (Vrabcheva et al., 2000, Pfohl-Leszkowicz et al.,
2002). |

A live yeast, Saccaharomyces. cereviciae (SC), was found to alleviate the
adverse effects of mycotoxicosis in poultry (Stanley et al., 1993). Sc has shown
considerable binding ability with several commonly occurring mycotoxing and is also
found more effective as a low-inclusion binder to bind mycooxins present in
contaminated poultry feed when compared with other physical or chemical materials
(Mahesh and Devegowda, 1996). Furthermore, Sc and cell wall component of Sc
have the ability to alleviate the adverse effects of the several combinations of
mycotoxins present naturally in feed on productivity and serum biochemical and
hematological parameters in poultry (Aravind et al., 2003). Furthermore, The cell wall
of yeasts known to be composed of complex polymers of B-glucans, a-mannans,
mannoproteins, and a minor amount of chitin, all of which have a number of
bioprotective properties. The beneficial effects of Sc were attributed to this cell wall
component. This resultant used to remave/bind pathogenic bacteria in the intestine
(Fernandez et al., 2002). This increased the intestinal absorption capacity for
nutrients) and improved immuno-modulation (Fritts and Waldroup, 2003, Shashidhara
and Devegowda, 2003)
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MATERIALS AND METHODS

A total number of 120 one day old, unsexed Japanese quail chicks, obtained
from the farm of Biological Application Department, Nudear Research Center at
Inshas were used in the present study. The quail chicks were randomly assigned
equally to four groups (30 birds per each). Each group contained 3 replicates of 10
birds. Each group was kept in 3 cages with dimensions of 100x 80x 20 cm. The birds
were battery reared and provided with water and feed ad Libitum under the same
conditions of temperature and light regimen during the experimental period which
lasted for 6 weeks of age. Quails basal diet contained 3200Kcal ME/Kg and 24% crude
protein. Camphor (Eucalyptus Globules) contained 92.17% dry matter, 37.5% ash as
DM basis, 8.1% ether extract as DM bases, 12.1% CP as DM basis and 4412.5 Kcal
GE/Kg as DM basis. Four Experimental diets were used as follows in table (1).

Table 1. Experimental Design:

Yeast (2gmy/kg
Group No of quail | Age of quail/day OA (50ug/bird/day)
ration)

Gl 30 1 - -

G2 30 1 - +

G3 30 1 + -

G4 30 1 + +
Total 120

Table keys: pg/b/d = microgram / bird / day + = treated at age 20 days - = non treated

Preparation and production of Ochratoxin A (OA):

Ochratoxin A produced by Aspergillus ochraceus NRRL3174 culture material was
prepared by the National Research Center, Cairo, Egypt. Procedures for OA
production, extraction and purification were carried according to Davis et al. (1969)
and Nesheim, (1969).

Body weight data was registered weekly by weighing the birds individually
every week till the end of the experiment, at 7th weeks of age, At this age, 7th weeks
old, two birds of each replicate group (8 birds/ group) were randomly slaughtered,

Blood samples were collected during slaughtering to process measure total
proteins (TP) and albumin (Alb), using commerdial kits of Bio-Merieux Co. Marcy. L
Eoile chorbonnieres. France. Total globulins were calculated by subtracting serum
albumin value from serum total proteins.

(1) Total serum proteins were detected according to Doumas, (1974).
{2) Serum albumin were detected according to Drupt, (1976).
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(3) Serum Alpha, Beta, and Gamma globulins were detected accdrding to protein
_ fractions by using celiulose acetate electrophoresis as described by Henry et
al., (1974).

Statistical analysis:
According to Sendecore and Cochran (1982), using ANOVA.

RESULTS AND DISCUSSION

1. Effect of Ochratoxin A on Body weight:-

It is cdear from Table (2) that adding saccharomyces cerevisiae (Sc) to the
basal diet resulted in a significant increase in body weight at all times through the
duration of experimented periods than control. The same table show that body weight
was significantly decreased in group (G 3)} throughout the duration of the experiment,

Supplemented OA-treated group 4 in the present study (OA+ Sc group)
significantly alleviated (P < 0.05) the adverse effects of OA on body weight as
compared with OA-fed birds alone (group 3). At the same time, inclusion of Sc alone
recorded a significantly higher body weight when compared with control and with all
experimental groups.

Results in Table (2) shows that body weight was decreased significantly in
OA- treated group (CA group3) when compared to all experimental groups. Such
decrease in body weight due to ochratoxicosis in the present study was in agreement
with several previous investigations using dietary OA inclusion with rates of 50 -567
ppb (Stoev et al., 2004, E-Barkouky, (2008) , El-Barkouky and Abu-Taleb, (2008), El-
Barkouky et al.,{ 2010} and Garcia et al.,{ 2003) .

The present findings also agree with Hatab, (2003) and Elaroussi et al.
(2006), who attributed the decrease in body weight of OA — fed broilers to decrease in
serum T4 and the increase in serum T, Elbarkouky (2008) and Elbarkouky et al.
(2010) found that supplementation of broiler diets with Sc improved the performance
parameters affected by OA. They indicated that addition of Sc to broiler diets
providing the partial protection against the toxic effects of OA, In this respect,
additions of Sc to mycotoxins-free diet provided significant improvements in all
performance measurements of birds and did not produce any negative changes (Oguz
and Parlat, 2004, Yildiz, et al., 2004 and Elbarkouky et al., 2010).
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Table 2. Effect of dietary Ochratoxin A on body weight (in grams) in Quails

Wk 1 Wk 2 wk 3 _Wk 4 Wk 5 Wk 6 Wk 7

G1{Controt) 143+1.7° | 178.9+1.1° | 204.9+1.7° | 215.0£3.4° | 235.0£3.2 2484 3.3° 250.5+2.8°

G2 (Yeast) 154 £1.9° 188 +3.2° 110823 2257+ 3.0° 247.1¢ 3.1° 264.443.1° 268.043.3°

G3OR) 1396406 | 158.250.0F | 1707812 | 1769+24° | 21002310 | 224x560 | 2347436

GHOAY) | j40024% | 1718417 | 1938121° | 2060t24 | 23108277 | 240124 | 248023

a, b Means within row with different superscripts are differ significantly (P < 0.05).
(2) Effect of Ochratoxin A on total leucocytic counts (10’ cu mm) "WBCs"

Results in Table (3) indicated that dietary OA supplementation at a level of
(50ua/b/d) ( group 3) caused a significant reduction in WBC count beginning from the
first week until the end of experiment.

At the same table (3) showed that dietary supplementation of Sc (group 2)
alone or with CA (group 4) partially and numerically improved WBC counts as
compared with the control group.

The toxic effects of OA on WBC counts in quails obtained in this study was in
agreement with the results of Patil et al. (2005) . The decrease in number of
leucocytes was primarily reported to be a reflection of a decrease in lymphocytes, and
to a lesser extent monocytes or heterophils, such a lymphocytopaenia may be a
sensitive and useful indicator of ochratoxicosis that may possibly occur due to a direct
effect on germinal centers of lymphoid tissues and implies alteration of the immune
function (ELaroussii et al. 2006). Slight anemia and leucocytosis were observed by
Stoev et al. (2000) in broiler chicks fed contaminated diets with OA at dietary levels of ‘
130, 305 and 790 ppb. In this regard, Hatab (2003) and ELaroussii et al. (2006) found
that both RBC and WBC counts were decreased significantly to reach about 37and
30% respectively in broiler chicks fed OA-containing ration at dietary concentration of
400 and 800ppb, and the effects of OA was proportional to OA doses. Moreover, El-
Barkouky (2008) and El- Barkouky and Abu-Taleb {2008) reported that contamination
of broiler diet with lowest concentration (50 and 100ppb) of OA resulted in a
significant decrease in RBC and WBC counts at both examined levels. They indicated
that the effects of OA were dose - dependent. '

The adverse effects of OA WBC count in quails in the current study may be
partially protected by supplementing quaill diets with active dried live yeast (Sc).
These results are in accordance with those reported by Elbarkouky (2008), who
reported that supplementation of broiler diets with Sc improved the negative effects of
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OA on  WBC counts when incorporated at a dietary concentration of 200 mg / kg
diet. Similar results were also reported in Japanese quail chicks by Khalil (2008), who
observed that supplemented quail diet with 2 gm Sc / kg diets ameliorated the
negative effects of 16.5 ppm OA on WBC count of quail fed this contaminated diets
from 20 days until 7 weeks of age. Basmacioglu et al. (2005) reported that addition of
esterified glucomannan (EG), a celi wall component of yeast, to an AF (Aflatoxin) -
containing diet significantly diminished the adverse effects of AF on RBC and WBC
counts in broilers. In this respect, Bejaoui et al. (2004} reported that yeast and their
enzymes are capable of detoxifying OA and an adsorption mechanism has been
suggested for CA removal,

Table 3. Effect of dietary Ochratoxin A on the total leucocytic counts (10° cu mm) in quails

Wk 1 wk 2 Wk 3 Wk 4 Wk 5 Wk 6
G1 (&ontml) 23.24+0.07° 25.56+0.45% 29.38£0.67 | 29.83x0.31° 32.3 20.75° 35.56+ 0.73°
G2 (veast) 26.240.04° | 27.86+ 0.16° | 31.40.72° 32.310,55° 32.3:0.75° 40.06=0.55"
G3{OA) 13.2+0.46% 18.56::0.40 20.77£1.01 20.2+0.3° 23.83x0.15 25.53 +0.61°
GHOA+Y) 2007082 | 22.0630.21° | 27.81:+0.63 | 28.41:048° | 30.240.75° 34.83:0.15°

2, b .... Means within row with different superscripts are differ significantly (P < 0.05).

4. Biochemical parameters:

Tables (4-10) demonstrates that adding yeast to the basal diet {G2) resulted
in a significant increase in total protein and globulin at all times throughout the
experimental periods. While, (G3) that adding OA to the basal diet showed significant
decrease in total protein and globulin. But G4 was increase slightly in quails than
control when adding yeast with OA. Tollba, et.al.,(2004) and Sharma, et.al., (2008),
showed significant increases in total serum proteins, albumin, Globulin values as the
resuit of feeding yeast in all treatment groups when compared with the control group.

Also table (4 - 10) illustrates the dietary treatment effects by supplementing
quail diets with Sc, OA individually or in combination for 6 weeks on serum protein
levels (TP, Alb and Gilob) of male broiler chicks. The results indicate that OA
supplementation to quail diets at 50ug/kgm (group 3) caused significant decreases in
serum TP, Alb and globulin levels until 6" weeks compared with the control and
group 2.The negative effects of OA on serum blood proteins of broilers observed in
the present study are in agreement with the previous investigations. Campbell et al.
(1983) and Richardi and Huff (1983) explained that feeding male broiler chicks a
contaminated diets with OA at the dose levels of 0.5, 1, 2, 4 and 8 y g / g feed for
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the first 3 weeks of age caused a significant decrease in TP, Alb and Glob at the dose
level of 2 u g / g feed and above. Also, Kubena et al. (198%) found that serum TP and
Alb levels were significantly depressed in male broiler chicks fed starter diet
supplemented with OA at levels of 3, 2.5, and 2 | g / g feed, respectively for a period
from 21 to 26 days .They attributed this depression in blood proteins to a decrease in
protein absorption and / or utilization or to the inhibition of protein synthesis by this
myootoxin.

Similar decrease in serum proteins were reported when OA was administered
to broiler chicks at 130-790 pg / Kg or 567 ng / Kg (Stoev et al., 2000 and Garcia et
al., 2003, respectively) and at 0.5 - 4 mg / Kg feed (Huff et al., 1988, Bailay et al.,
1989, Singh et al., 1990, Raina et al., 1991, Huff et al., 1992, Gentles et al., 1999,
Santin et al., 2002, Kumar et al., 2003 and Sawale et al., 2009). They suggested that
the low TP concentrations might be due to a decrease in Alb and Glob levels or to
degeneration of endoplasmic reticulum lead to pathological changes in the liver fhat in
tumn caused reduction in hepatic protein synthesis,

Sakhare et al. (2007) used the same levels of OA (200 ppb) as in the present
study and reported that there was a significant decrease in serum proteins (TP, Alb
and Glob) at 21 days of age and this reduction was more noticeable at 42 days of
age, indicating the effects of OA was time-dependent. They concluded that the
reduction in blood proteins induced by OA could be due to pathological changes in
liver provocked by OA. Similar results were also reported as OA was fed as
supplementation to broilers diets at 50 and 100 ppb (El-Barkouky and Abu-Taleb,
2008) and at 400 and 800 ppb (Hatab, 2003 and Elaroussi et al., 2006)

A change in serum proteins are very sensitive indicators of ochratoxicosis and
reflect liver function. Signs of liver disease were further supported by the significant
decrease in TP, Alb and Glob of OA treated groups, as OA is known to inhibit hepatic
protein synthesis. The low level of albumin and globulin observed in this study in OA
treated birds may be due to decreased the synthesis in the liver that suffered hepatic
toxicity or may be due to its loss in urine as a result of repal impairment (as reflected
by the increased serum uric acid and creatinine).

In this respect, Elbarkouky {(2008) found that supplementation of broiler diets
with Sc at 200 mg / kg abolished the significant reduction in TP, Alb and Glob as a
results of presence of QA at 50 or 100 ppb in broiler diets. Also, Khalil (2008)
observed that presence of CA in ration of growing Japanese quails at 16.5 ppm (50 ug
/ bird / day) caused significant reduction in TP, Alb and Glob, Supplemented quails
diet with Sc at 2gm / kg ameliorated all the negative effects observed by OA.
Moreover, Raju and Devegowda (2000) reported significant amelioration in the
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multiple mycotoxins-dependent detrimental effects alone or in combination in broilers
for 21 and 35 days as a resuit of the addition of esterified-glucomannan (EG) to
broiier contaminated diets. They found that serum proteins content was depressed in
broilers fed contaminated with multiple mycotoxins (OA, 2ppm, AF, 0.3 ppm and T-2,
3 ppm} singly or in combination. Inclusion of EG to broiler diets at 1g / kg increased
(14.7%) the serum proteins affected by mycotoxins, indicating it has beneficial effect
on mycotoxicosis in broiler chickens. The same explanation was also concluded by
Swamy et al. (2002) whq suggested that an adsorbent consisting of EG at 0.2 % has
been to be effective in ameliorating the toxic effects of multiple mycotoxins
Furthermore, Aravind et al. (2003) suggested that dietary supplementation
with esterified glucomannan (EG) at 0.05% to broilers is effective in counteracting
the in vivo toxic effects of naturally contaminated diets with multiple mycotoxins
(aflatoxins 168 ppb, ochratoxin 8.4 ppb, zearalenone 54 ppb and T-2 toxin 32 ppb) on
performance, haematology, and serum biochemical measurements of broilers,
Biernasiak et al. (2006) reported that the use of microorganisms as adsorbents is a
successful strategy for the management of mycotoxins in animal feeds. They
concluded that Sc had unique OA and aflatoxin decontamination properties. They
suggested that mycotoxin decontamination by Sc functions as a result of adhesion to
the cell wall surface. In addition to the mycotoxin binding capacity of Sc there is also
a nutritional value with essential amino acids, vitamins and minerals all of which are
vital for animal health and performance.
Table 4. Effect of dietary Ochratoxin A on serum concentration of total proteins (g/dl)

in Quails
Wk 1 - Wk2 Wk 3 Wk 4 Wk 5 Wk 6
G1(Control) | 4.1:0. 1;0 4.110.07% | 4.35:0.05 4.440.1° 45:0.1° | 4.55:0.05°
G2 (Yeast) | 4.4+0.04° | 44101 | 4551005 | 4.75:0.05" | 4.84:0.05° | 49101
G3(0A) 3.6540.52¢ 3.35:&).()5c 3.630.467 | 3.35:0.13' | 3.25:0.05° | 3.42:0.02'
GHOA+Y) | 3.8620.05% | 3.75:0.04% | 3.8940.03* | 4.06:0.12° | 4.16:0.21° | 4.4:0.1°

a, b .... Means within row with different superscripts are differ significantly {P < 0.05)
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Table 5. Effect of dietary Ochratoxin A on the serum concentration of albumin (gm/df)

in qualls
Wk 1 Wk 2 Wk 3 Wk 4 Wi 5 Wk 6
G1{Control) 1.92+0.07° 1.85+0.,06° 1.8410.04° 2.03+0,15° 1.92+0.07° 1.95+0.04™
G2 (Yeast) 1.77 & 0,02° 1.81+0.015° 1.83+0.02° 1,85+0.05° 1.84+0.08° 1.89+ 0.06™
G3(0A) 202+0.4° | 143:0.057 | 204037 | 174005 | 1.61+0.152 | 1.68 £0.15°
GHOA+Y) 194:006° | 1820115 | 1.924007 | 1.88+0.08® | 1.922009% | 1.864 0.03®

a, b .... Means within row with different superscripts are differ significantly (P < 0.05)
Table 6. Effect of dietary Ochratoxin A on the serum concentration of globulin (gm/dl)

in quails
Wi 1 Wk 2 Wk 3 Wk 4 Wk S Wk §
Gl (Controf) | 2.1840.08® | 2.250.13% | 2.50+0.02% | 2.36+0.15° | 257£0.18% | 2.59:0.02
G2 (Yeast) 2.2 & 0.06° 2.5519.12‘ 2712003 | 289+ 0.05" | 3.00:0.08" | 3.00+0.045°
G3(OA) 1.63% 0.54° 1.92+ 043 | 1.63x 0.11? 1.61% 0.03f 1.644 017 | 1.74 £ 0.15¢
GHOAHY) | ysae011* | 1872007 | 1.972000° | 2185049 | 21420117 | 2.54 £ 0.10°

a, b .... Means within row with different superscripts are differ significantly (P < 0.05)
Table 7. Effect of dietary Ochratoxin A on the alpha-globulin (g/dI) in quails

W 1 wk2 - Wi 3 Wk 4 W 5 Wk 6

Gl(Contro) | 067£0035 | 0.86+0.01° | 0.85+001° | 0.8740.01° | 0.8840.0f° | 0.89 £ 0.01°
G2(Yeast) | 0724002 | 0644002 | 0.66+00% | 057£0.02 | 061400 | 0.53+0.0%
G3 (OA) 0.774028° | 0.964001° | 0.92 4 001" | 0.9320.01* | 0.8920.01° | 0.97 2 0.01°
GHOAYY) | 08o+0.03 | 09020015 | 0.88+002 | 0.80+001% | 0.874.0.01° | 0.86 = 0.01°

a, b .... Means within row with different superscripts are differ significantly (P < 0.05)

Table 8. Effect of dietary Ochratoxin A on the beta-globulin {g/dl} in quails

Wi 1 Wk 2 Wk 3 wk4 | wks Wk 6
Gl{Control} 0.72+ 0.05% '0.591- 0.02° ) 0.72+ 0,0 0.77+ 0.02° | 0.7840.05° 0.75: 0.02"
G2 {Yeast) 1.4+ 0.25° 1.064 0.1 | 0,9440.04° 1.2% 0.05” 1.17+0.04* 1.02+0.04°
G3 (0A) 0.53+ 0.22¢ | 0.80% 0.35° | 0.6+ 0.03° 0.56+ 0.01" | 0.64+0.62 0.60+0.03°
G4 {OA+Y) 067+ 003 | 0.74+ 003 | 0.713:0.0¢ 0.76+ 0.03° | 0.77+0.03 0.69+0,03%

&, b .... Means within row with different superscripts are differ significantly (P < 0.05)




450

CONTAMINATED WITH OCHRATOXIN A

EFFECT OF YEAST (SACCAHAROMYCES CEREVICIAE) ON QUAIL FED RATION

Table 9. Effect of dietary Ochratoxin A on the gamma-globulin (g/d) in quails

Wk 1 Wk 2 Wk 3 Wk 4 Wk 5 Wk 6
G1{Control) 0.58+0.01%= 0.7310.10% 0.93+0.01™ 0.7310.13% 0.91+0.14> 0.96+0,01°
G2 (Yeast) 0.54:0.20%° | 0.88+0.06% 1112 0.04* |} 1132 001" | 1.22+0.03* | 1.45¢ 0.03°
G3 (0A) 0.3340.30¢ 0.1740.19° 0.11£0.01° | 0.1240.1° 0.11 0.04* | 0.17 0.05°
G4 (0A+Y) 0.3740,08%¢ 0.23£0.05° 0.38+ 0.07¢ 0.54+ 0.16° 0.49+ 0.09" | 0.98+ 0.08°

a, b .... Means within row with different superscripts are differ significantly (P < 0.05)
Table 10. Effect of dietary Ochratoxin A on the albumin/globulin ratio in quails

Wk 1 Wk 2 Wk 3 Wk 4 Wk 5 Wk 6
Gl (Control) | 0.880.05° 081+0.07° 0.73+0.02° 0.860.12 0.75+0.087 | 0.75 %0017
G2 (Yeast) 0.67+0.03° 0.740.04" 0.6710.01% 0.636:+0,03° 0.61::0.04° 0.626 + 0.006°
G3 (0A) 1.9640.92* 2.46+0.85" 2.2940,23* 2.03:+0.05° 1.8540.31° 1.68 + 0.34°
G4 {OA+Y) 1.01£0.09° 1.020.10° 0.97:+0.08b° 0.8640,11¢ 0.89+0.08° | 0.72 £ 0.028°

a, b .... Means within row with different superscripts are differ significantly (P < 0.05)
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