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Abstract 
In the recent years, red yeast (RY) Xanthophyllomyces dendrohous have 

been used for color enhancing, pharmaceutical, and food industries. In search for 
a new substance which can be used as feed additives to reduced morbidity and 
mortality due to clinical diseases, the present study was carried out examine the 
biochemical, immunological and histopathological changes in quail exposed to 
Xanthophyllomyces dendrohous. A total of 360 quail chicks were allocated into 6 
groups (60 chicks each) each group were divided into 3 replicates (20 chicks 
each).  The first one served as control (without additives). The second, third, 
fourth and fifth groups were provided with 4, 8, 12 and 16g RY/kg diet respec-
tively. Whereas, the sixth group exposed to 16g active dry yeast (ADY)/kg diet. 
Experimental period lasted for 28 days. Liver, renal function tests, lipid profile, 
total immunoglobulin and total antioxidant capacity were assessed in the serum. 
Furthermore, histopathological alterations of liver and kidney were investigated. 
Results revealed that, administration of RY affect all parameters measured in the 
current study in a concentration dependent manner. This could be attributed to 
the difference in concentration and profile of carotenoids in the tested product. 
High inclusion levels of RY in quail diet were seen to elevate within the normal 
range serum AST, urea, total cholesterol, and triglycerides. No significant differ-
ences were found between ADY administrative groups and control in most tested 
parameters. Furthermore, RY and ADY administration did not show any patho-
logical alteration in the liver and renal tissues. In conclusion, RY in low doses 
can be safely used in quail diets, but the high doses are not recommended. 
Keywords: Quail, Biochemical, Immunological, Histopathological, Xanthophyllomyces 
dendrohous. 
 

Introduction  
Poultry industry is one of the 

fastest growing parts of 
the agricultural economy and largest 
animal agriculture sectors. In the past 
100 years, it has evolved from back-
yard household production to sophis-
ticated commercial production units 
(Bolton, 2015). To complement the 
existing bird species, poultry industry 
continues to evolve with the addition 

of new bird species, such as the Japa-
nese quail which produces high qual-
ity dietary protein for human con-
sumption (Khosravi et al., 2016). 
Quail are easily adapting to various 
rearing conditions, resistant to vari-
ous diseases and reach sexual matur-
ity at 6 weeks of age wherefore the 
quail breeding is economically viable 
(Randall and Bolla, 2008). Quail re-
quire to high quality dietary protein 
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due to the nature of their digestive 
system. Therefore, the most impor-
tant challenge in the long-term sus-
tainability of quail production re-
mains the cost of dietary protein 
(Wickramasuriya et al., 2015; 
Rezaeipour et al., 2016). 

Antibiotics have been used in 
past decades to enhance poultry 
growth performance, health and con-
trol pathogens. It can have harmful 
impact such as the increases of mi-
crobial resistance to antibiotics and 
residues in chicken meat products 
which might be deleterious to con-
sumers (Diarra et al., 2007; and Koc 
et al., 2010). In recent years, numer-
ous studies have examined yeast 
products as alternatives to antibiotics 
in poultry diets (Bonos et al., 2010; 
Vahdatpour et al., 2011; Aydin and 
Aydin, 2012; Mousa et al., 2014). 

Red yeast (Xanthophyllomyces 
dendrorhous) belonging to the 
Basidiomycetes phylum; naturally 
produced carotenoid astaxanthin 
which gives its pigmentation 
(Schmidt et al., 2011). Astaxanthin 
(C40H52O4), belonging to the family 
of xanthophyll and is an orange‑red 
carotenoid (Wang et al., 2008), found 
in marine animals (Johnson et al., 
1980; Bjerkeng et al., 1990). The red 
color is due to the conjugated double 
bonds at the center of the compound 
(Higuera-Ciapara et al., 2006). It has 
both lipophilic and hydrophilic prop-
erties and contains conjugated double 
bonds, hydroxyl and keto groups. It is 
a fat-soluble compound and because 
of its anomalous structure it is a po-
tent antioxidant molecule due to the 
presence of hydroxyl and keto moie-
ties on each ionone ring (Kim et al., 
2005; Hussein et al., 2006; Liu and 

Osawa, 2007; Sandesh et al., 2008). 
It has some essential biological func-
tions, including enhancing immune 
response (Jyonouchi et al., 1993) and 
it was shown to significantly effect 
immune function in several in vitro 
and in vivo studies (Rao et al., 2010; 
Rao et al., 2013 a and b). It is impor-
tant for animal feeding, pharmaceuti-
cals, cosmetics and the food industry 
(Palagyi et al., 2001). In marketable 
production, to enhance the yellow-
ness of poultry products pigments are 
usually added into poultry feeds 
(Perez-Vendrell et al., 2001). 

Astaxanthin has great impor-
tance in food, feed, and pharmaceuti-
cal applications. The antioxidant 
properties of astaxanthin are used 
against oxidative injury caused by 
several diseases. It has been shown to 
impact on several diseases including 
cancers, hypertension, diabetes, car-
diovascular, gastrointestinal, liver, 
neurodegenerative, and skin diseases 
(Rao et al., 2014). Therefore, the tar-
get of this work is to evaluate the ef-
fect of different levels of Xanthophyl-
lomyces dendrohous in quail diets on 
some biochemical and immunological 
parameters, in addition to histological 
examination. 
Materials and Methods 

This study was carried out at the 
farm of Animal and Poultry Produc-
tion, Faculty of Agriculture, Minia 
University. It was designed to study 
the effect of red yeast Xanthophyllo-
myces dendrorhous or active dry 
yeast (ADY) on biochemical, immu-
nological and histological alterations 
of quail chicks. The chemical analy-
ses were carried out at laboratories of 
Animal and Poultry Production De-
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partment, Faculty of Agriculture, 
Minia University.  
Red yeast isolate and treatment 

Xanthophyllomyces dendror-
hous (formerly Phaffia) strain: NRRL 
Y-17269 [VKM Y-2268] supplied by 
American Type Culture Collection 
(ATCC) Manassas, VA 20108 USA. 
Active dry yeast: Saccharomyces 
cerevisiae. Diet was treated with 
Xanthophyllomyces dendrorhous in-
oculants containing a minimum of 
3×107 viable cells mL-1. 
Experimental design. 

A total number of 360 unsexed 
Japanese quail chicks, at two weeks 
old, randomly distributed into 6 ex-
perimental groups of 60 birds each. 
Each group contains three replicates 
of 20 birds each. The birds were 
housed in an open house in cleaned 
and fumigated battery cages (1 x 0.6 
x 0.4 meter as length, width and 
height). Feed and water were offered 
ad-libitum during the experimental 
periods (2-6 weeks of age). 

The basal diet contained ade-
quate levels of nutrients for growing 
quail chicks (25 %CP and 2945 
ME/Kg diet) as recommended by the 
National Research Council, NRC, 
(1994). Birds of all experimental 
groups were fed on a commercial 
basal diet supplemented with or with-
out Red yeast or active dry yeast as 
follows:-  

1-Basal diet, 2-Basal diet sup-
plemented with 4g Red Yeast/kg diet, 
3. Basal diet supplemented with 8g 
Red Yeast/kg diet, 4. Basal diet sup-
plemented with 12 g Red Yeast/kg 
diet, 5. Basal diet supplemented with 
16 g Red Yeast/kg diet, 6. Basal diet 
supplemented with 16 g ADY/kg diet. 

 

Liver Function Tests (LFTs)  
Estimation of liver functions by 

measuring, the activities of liver en-
zymes such as alanine aminotrans-
ferase (ALT), aspartate aminotrans-
ferase (AST) and glucose using diag-
nostic kits (Vitro, Germany). Also, 
total protein, albumin, globulin and 
albumin globulin ratio were deter-
mined using commercial kits (Bio-
Med, Egypt), where, alanine and as-
partate aminotransferases were de-
termined based on the colorimetric 
measurement of hydrazone formed 
with 2, 4 dinitrophenyl hydrazine 
(Reitman and Frankel, 1957), total 
protein was determined by the Biuret 
method (Peters, 1968), albumin by 
the bromocresol green method 
(Doumas et al., 1971). All analytical 
testes were done using T80 UV Spec-
trophotometer UK. Serum globulin 
concentration and albumin /globulin 
(A/G) ratio were calculated using the 
following equations: - Globulin (g/dl) 
= Total proteins (g/dl) – Albumin 
(g/dl) 
Renal Function Tests (RFTs)  

Serum levels of urea, uric acid 
and creatinine were determined and 
expressed as mg/dL, using commer-
cially Bio-Med reagent kits Egypt ac-
cording to (Tietz, 1986 and Tietz and 
Saunders, 1990).  
Lipid profile 

Serum triglycerides were deter-
mined according to (Stein, 1987) us-
ing reagent kits purchased from bio-
diagonstic chemical company 
(Egypt). Serum cholesterol was de-
termined according to (Ellefson and 
Caraway, 1976) using reagent kits 
purchased from spectrum chemical 
company (Egypt). 
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Total antioxidant capacity (TAC) 
Total Antioxidant Capacity 

(TAC) was measured using suitable 
commercial kits according to guide-
lines and recommendation of (Tra-
chootham et al., 2008). 
Turbidity test for estimation of to-
tal immunoglobulins level (Total 
Ig). 

Serum total immunoglobulins 
level was carried out according to 
(Mcewan et al., 1970 and Pfeiffer et 
al., 1977). This technique is a salting 
out procedure dependent on the bio-
chemical properties of immunoglobu-
lin in relation to characteristics of 
ZnSO4.  
Histopathological examination 

Samples from liver and kidney 
were taken from all chick's groups 
after slaughtered. They were fixed in 
10 % neutral buffer formalin, embed-
ded in paraffin, sectioned at 3 mi-
crons and stained with hematoxylin 
and eosin stain (H&E stain). Then 
they were examined by light micros-
copy (Freida, 1990). 
Statistical Analysis 

Data were statistically ana-
lyzed, employing one-way analysis 
of variance (ANOVA) and Tukey 
multiple comparison tests, using the 
GraphPad Prism® 7 software (ver-
sion 7.04). The results of the com-

parison between the control and the 
treatments were considered statisti-
cally significant with 95% confi-
dence interval (P < 0.05). 
Results 
Liver function tests: 

Serum AST activity of quail ex-
posed to different concentrations of 
RY for 28 days significantly in-
creased by 9.56, 18.14 and 12.06% at 
a concentration of 4, 8, 12g RY/kg 
diet respectively compared to the 
control serum chicks (Table 1). In 
addition, opposite trend was observed 
in ALT activity. RY induced statisti-
cally significant (p < 0.05) decrease 
in ALT activity by 9.15 and 10.09% 
at a concentration of 12 and 16g 
RY/kg diet respectively compared 
with the control group (Table 1). 
While, ADY treatment (16g/kg diet) 
maintained AST and ALT activities 
at levels similar to the control group 
(Table 1). Administration of RY ele-
vated glucose level (mg/dl) in a con-
centration dependent manner by 
25.09, 19.54, 17.37% at a concentra-
tion of 4, 12, 16g RY/kg diet respec-
tively (Table 1). Also, ADY exposure 
significantly (p<0.0001) raised glu-
cose level (mg/dl) by 41.27% relative 
to control group. 

 

 

Table 1. Average values of liver function tests in quail administered various doses 
of red yeast (RY) and active dry yeast (ADY). 

Values are presented as mean ± SD, One-way analysis of variance (ANOVA), and Tukey multiple com-
parison tests showed statistically significant differences in relation to the control: (*P < 0.05, **P < 
0.01, ***P < 0.001 and ****P < 0.0001). 

 

A / G ratio Globulin 
(g/dl) 

Albumin 
(g/dl) 

Total Pro-
tein (g/dl) 

Glucose 
(mg/dl) ALT AST  

Treatments 
1.43 ± 0.41 2.09 ± 0.33 3.00 ± 0.15 5.10 ±0.18 79.44 ± 0.15 23.18 ± 0.006 48.83 ± 0.20 control 
1.83± 0.67 1.70 ± 0.17 3.02 ± 0.18 4.72 ± 0.10 99.37 ± 4.79*** 22.17 ± 0.87 53.50 ± 2.64* RY (4 g/kg) 

2.96 ± 0.21** 1.12 ±0.22** 3.24 ± 0.11 4.36 ± 0.29 70.40 ± 0.67 23.78 ± 0.68 57.69 ± 2.35*** RY (8 g/kg) 
1.83 ± 0.54 1.68 ± 0.35 3.06 ± 0.15 4.74 ± 0.23 94.96 ± 0.64** 21.06 ± 0.15* 54.72 ± 0.56** RY (12g/kg) 
1.90 ± 0.06 1.70 ± 0.19 3.12 ± 0.22 4.83 ± 0.41 93.24 ± 2.16** 20.84 ± 0.93* 47.67 ± 0.81 RY (16 g/kg) 
1.74 ± 0.30  1.84 ± 0.29 3.15 ± 0.10 5.00 ± 0.31 112.62 ± 7.88**** 22.51 ± 0.88 51.17 ± 1.63 ADY (16 g/kg) 
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The results of total proteins and 
their fractions in serum of all treated 
groups are presented in Table 1, 
which indicated that, globulin level 
(g/dl) was significantly (p < 0.01) de-
creased by the administration of RY 
by 46.41% at a concentration of 8g 
RY/kg diet compared to control 
group. Likewise, A/G ratio was sig-
nificantly (p < 0.01) increased by the 
administration of RY by 106.99% at a 
concentration of 8g RY/kg diet com-
pared to the control group. While 
ADY treatment maintained total pro-
tein and all their fractions similar to 
the control group (Table 1). No sig-
nificant (P < 0.001) differences were 
observed in albumin (g/dl) levels be-

tween control and other treatments 
(Table 1). 
Renal function tests: 

Urea, uric acid and creatinine 
levels (mg/dl) of all treated groups 
are indicated in Figure 1A, B and C, 
RY promoted a significant (P < 0.05) 
increase in urea level of serum chicks 
by 5.23 % at a concentration of 12g 
RY/kg diet compared to the control 
chicks group. In addition, ADY 
treatment-maintained urea level 
closed to untreated group (Figure 
1A). Moreover, it was found that, no 
significant differences were observed 
in uric acid and creatinine (mg/dl) 
concentrations between control and 
other treatments (Figure 1 B, C). 

 

 
Figure (1): Mean values of urea mg/dl (A), uric acid mg/dl (B) and creatinine mg/dl 

(C) in serum of quail administered various doses of red yeast (RY) and active 
dry yeast (ADY) in diet. One-way ANOVA and Tukey multiple comparison tests 
showed statistically significant differences in relation to the control: (*P < 0.05). 

 
Lipid profile: 

For lipid profile parameters 
measured immediately after 
slaughter, experimental diets sig-
nificant effects (P < 0.001) on se-
rum triglycerides (mg/dl). Highly 

significant increases in its levels 
were observed at a concentration 
of 8, 12 and 16g RY/kg diet by 
11.77, 11.00 and 8.63% respec-
tively relative to control (Figure 
2A). Also, ADY treatment raised 
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triglycerides level by 9.17%. Fur-
thermore, RY (8, 12, 16 g/kg diet) 
promoted a very high significant 
(P < 0.0001) increase in choles-

terol level (mg/dl) by 19.87, 15.79 
and 12.45% at a concentration of 
8, 12 and 16g RY/kg diet respec-
tively (Figure 2B). 

 

 
Figure (2): Mean values of triglycerides mg/dl (A) and cholesterol mg/dl (B) in se-

rum of quail administered various doses of red yeast (RY) and active dry 
yeast (ADY). One-way ANOVA and Tukey multiple comparison tests showed 
statistically significant differences in relation to the control: (*P < 0.05, **P < 
0.01, ***P < 0.001 and ****P < 0.0001). 

 
Serum total antioxidant capacity 
(TAC) and total immunoglobu-
lin(Total Ig) levels 

Measurement of TAC level may 
reflect clinical severity of sepsis. The 
results of TAC analyses are presented 
in (Figure 3A). A high significant in-
crease in TAC (P < 0.0001) was ob-
served in treated birds at a concentra-
tion of 4, 8 and 16g RY/kg diet by 
63.64, 72.42 and 55.56% respectively 
relative to control birds. In response 
to an immunogen, plasma cells pro-
duce immunoglobulins which are 

glycoprotein molecules and which 
function as antibodies. The effects of 
RY administration on the total Ig 
level are shown in (Figure 3B). The 
concentration of total Ig significantly 
(P < 0.001) decreased by the admini-
stration of RY at a concentration of 4, 
8 and 12 g/kg in a concentration de-
pended manner by 21.10, 53.36 and 
16.41 relative to the control group 
respectively. No significant effects of 
ADY on total Ig was detected be-
tween control and the treatment 
group. 
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Figure (3): Mean values of total antioxidant capacity (TAC) (A) and total immunoglobulin 

(Total Ig) mg/dl (B) in serum of quail administered various doses of red yeast (RY) 
and active dry yeast (ADY) One-way ANOVA and Tukey multiple comparison tests 
showed statistically significant differences in relation to the control: (*P < 0.05, **P < 
0.01, and ****P < 0.0001). 

 

Histopathological alterations  
The basic structure of liver sec-

tions, stained with H&E stain showed 
numerous hepatic lobules. The central 
vein is located in the middle of the 
lobule. The hepatocytes are polygonal 
in shape with granulated, eosinophilic 

cytoplasm and centrally located nu-
clei with one or two nucleoli and 
delicate strands of chromatin. Also, 
Kupffer cells appeared between the 
hepatocytes as spindle-shaped cells 
(Fig. 4 A, B, C, D, E and F). 

 

 
Figure (4): Histopathological examination of quails liver following the exposure of 

various concentrations of red yeast (RY) and active dry yeast (ADY) in diet. 
(H&E 40×). H&E = Hematoxylin and eosin. (A): Control chicks liver showing 
normal hepatic structure, (B): Histological section of liver from a red yeast treated 
quail chicks (4g/kg diet) showing middle congestion in blood vessel (thick arrow), 
and pyknotic nuclei (zigzag arrow), (C): Histological section of liver from a red 
yeast treated quail chicks (8g/kg diet) showing mild congestion in blood vessel 
(thick arrow) and pyknotic nuclei (zigzag arrow), (D): Histological section of liver 
from a red yeast treated quail chicks (12g/kg diet) showing strong contraction in 
the central vein associated with congestion in blood vessel (thick arrow) and fi-
broblast cells (thin arrow), (E): Histological section of liver from a red yeast 
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treated quail chicks (16g/kg diet) showing dilatation in the central veins associ-
ated with congestion in blood vessel (thick arrow) and pyknotic nuclei (zigzag ar-
row), (F): Histological section of liver from an active dry yeast treated quail 
chicks (16g/kg diet) showing mild congestion in blood vessel (thick arrow) and 
normal hepatic structure.  

 

The kidney consists of an outer 
cortex and an inner medulla. The 
outer cortex of control and treated 
quail kidney’s, contains the renal 
corpuscles which appear as large 
spherical structure and renal tubules 
(proximal and distal convoluted tu-
bules). Each renal corpuscle is sur-

rounded by the Bowman's capsule 
composed of simple squamous 
epithelial cells. It encloses the uri-
nary space and the capillary tuft of 
the glomerulus which consists of 
blood capillaries. (Fig. 5 A, B, C, D, 
E and F). 

 

 
Figure (5): Histopathological examination of quails kidney following the exposure 

of various concentrations of red yeast (RY) and active dry yeast (ADY) in 
diet. (H&E 40×). H&E = Hematoxylin and eosin. (A): Control chicks kidney 
showing normal glomerulus (thin arrow), clear central vein (thick arrow) and 
normal bowman’s capsule (zigzag arrow), (B): Histological section of a kidney 
from a red yeast treated quail chicks (4g/kg diet) showing clear blood vessel 
(thick arrow) and normal bowman’s capsule (zigzag arrow) with dilated bow-
man’s space, (C): Histological section of a kidney from a red yeast treated quail 
chicks (8g/kg diet) showing congestion in blood vessel (thick arrow), (D): Histo-
logical section of a kidney from a red yeast treated quail chicks (12g/kg diet) 
showing clear blood vessel (thick arrow) and normal bowman’s capsule (zigzag 
arrow) with dilated bowman’s space, (E): Histological section of a kidney from a 
red yeast treated quail chicks (16g/kg diet) showing clear blood vessel (thick ar-
row) and normal bowman’s capsule (zigzag arrow) with dilated bowman’s space, 
(F): Histological section of a kidney from an active dry yeast treated quail chicks 
(16g/kg diet) showing normal glomerulus (thin arrows) and bowman’s capsule 
(zigzag arrow) 
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Discussion 
X. dendrorhous produce various 

carotenoids, including β-carotene, 
astaxanthin, canthaxanthin, and zeax-
anthin (Alvarez et al., 2006). Can-
thaxanthin is a xanthophyll with or-
ange-red pigment and antioxidant 
properties which led to its widely 
used in poultry farming providing the 
characteristic color to chicken skin 
and egg yolk (Zhang et al., 2011). In 
the biosynthesis of astaxanthin β-
carotene used as an intermediary 
molecule (Ojima et al., 2006). Due to 
its strong antioxidant properties and 
provitamin A activity, astaxanthin is 
widely used in the food, feed, cos-
metic, and pharmaceutical industries 
(Green and Fascetti, 2016). It is used 
as a feed additive in chicken, quail 
farming and egg production (Hi-
guera-Ciapara et al.,2006; Breithaupt, 
2008). It is well known that, inclusion 
ADY in poultry diets maintains nor-
mal intestinal microflora, alters me-
tabolism by increasing digestive en-
zyme activity, improves digestion, 
and stimulates the immune system 
(Kabir, 2009). Although not many 
studies have been carried out with red 
yeast and quail, some positive results 
have been observed in the growth 
performance in broiler chickens (Per-
enlel et al., 2014). In this trend, this 
study was carried out investigate to 
what extent can X. dendrorhous be 
safely used in the diet of quail chicks. 
Furthermore, ADY was used in this 
study as one of the most common 
yeast used in the poultry diets to 
compare its effects with X. dendror-
hous.  

Determination of some serum 
biochemical parameters of quail is 
essential to evaluate the effectiveness 

of diets on different functions of the 
liver that is, hepatocellular integrity 
(transaminases), stores and produces 
sugar (glucose level) and protein syn-
thesis (total proteins and their frac-
tions). In this study, the various in-
clusion levels of RY in diet were seen 
to elevate AST and reduce ALT ac-
tivities within the normal range 
(AST: 23.85 – 90.70 IU/L, ALT: 
10.17-38.51 IU/L), which could be a 
result of higher amount of carotenoid 
levels produced by X. dendrorhous in 
the diet (Alvarez et al., 2006).   

It is well known that, due to the 
dysfunction of pancreatic β-cells and 
tissue damage, oxidative stress in-
duced by hyperglycemia. The oxida-
tive stress caused by hyperglycemia 
in pancreatic β-cells could reduce by 
astaxanthin which produces by X. 
dendrorhous and astaxanthin also 
improve serum glucose levels (Uchi-
yama et al., 2002). This has been 
confirmed in the present study by in-
creasing in the serum concentrations 
of glucose (mg/dl) (less than normal 
range 182.51-194.51 mg/dl) (Table 1) 
after RY and ADY administration re-
spectively. 

The clinical investigations of 
renal functions such as serum urea, 
creatinine and uric acid level are im-
portant to identify the renal dysfunc-
tions (Yadav et al., 2014). In the cur-
rent investigation, it was found that, 
no significant alterations were ob-
served in serum uric acid and 
creatinine levels after RY and ADY 
administration respectively. The end 
product of amino acid catabolism, 
produced by liver is urea. An increase 
in blood urea may be associated with 
kidney disease (Mitchell and Kline, 
2006). In this study serum urea con-
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centration (mg/dl) was raised within 
the normal range from 52.32 to 55.06 
(mg/dl) after administration with RY 
(12g/kg diet). This confirmed that, a 
higher concentration does of RY in 
quail's diet is not recommended. 

The hyperlypidimic action has 
been noticed on the levels of total 
cholesterol and triglycerides in serum 
in some groups supplemented with 
RY and ADY. In the present study, 
dietary supplementation at concentra-
tions 8, 12 and 16g /kg diet of RY 
and 16g /kg diet of ADY in quail 
chickens was found to cause a sig-
nificant (p<0.001) increase in the 
mean values of total cholesterol and 
triglycerides as compared to control 
birds. This could be attributed to the 
hepatic activities of lipogenic and 
cholesterogenic enzymes such as ma-
lic enzyme, fatty acid synthase, glu-
cose-6-phosphatase dehydrogenase 
(Queshi et al., 1983). 

 Red yeast produces many pig-
ments which have antioxidant activi-
ties in particular astaxanthin. It pro-
vides protection against free radical 
damage to preserve immune-system 
defenses (Ambati et al., 2014). In 
mouse model it showed higher im-
muno-modulating effects (Jyonouchi 
et al., 1991). After dietary supple-
mentation of astaxanthin decreased 
humoral immune response was re-
ported (Jyonouchi et al., 1991, 1994). 
The results of the current study are in 
accordance with the previous studies 
which revealed that, dietary supple-
mentation of RY was found to cause 
a very highly significant (P < 0.0001) 
increase in TAC at a concentration of 
4, 8 and 16g RY/kg diet and decrease 
humoral immune response by de-
creasing the total Ig level at a concen-

tration of 4, 8 and 12g RY/kg. The 
variation in response to inclusion of 
RY could be attributed to the differ-
ence in concentration and profile of 
carotenoids.  

Histologically, administration of 
high dose RY (12g/kg diet) caused 
mild liver and kidney injuries includ-
ing white blood cells infiltrations 
with fibroblast cells in the liver and 
congested blood vesicles in the kid-
ney. ADY administration did not 
show any pathological alteration in 
the liver tissue, glomerulus and renal 
tubules. 

In summary, RY can be safely 
used as a feed supplement in quail to 
enhance their antioxidant status and 
immune response. In addition, dietary 
supplementation with RY at high lev-
els in quail diet cause minor changes 
in some blood biochemical parame-
ters including liver and renal function 
testes. Also, high dose of RY admini-
stration caused slight liver and kidney 
damage whereas, ADY did not show 
any pathological alteration in the liver 
and renal tissues. Future studies may 
be recommended to investigate the 
possibility of RY cultural filtrate in-
clusion as a supplement in the drink-
ing water during periods of stress. 
Conclusively, RY can be used to im-
prove the quality of quail chickens. 
However, high doses (more than 
8g/kg diet) are not recommended. 
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لتغیرات الب  یوكیمیائیة والمناعیة والهستوباثولوجیه في السمان المغذى على الخمیرة الحمراء ا
، ١ حمادة عبد الحمید مهني علوان،١ مصطفي علي حسن سلیمان،١أیمن عبد الحمید محمد عبد الحفیظ

   ٣عاطف عبد المحسن عبد الرحمنو ٢سمیر أحمد حداد
   مصر– المنیا – جامعه المنیا – كلیه الزراعة –قسم الإنتاج الحیواني والداجني ١
   مصر– المنیا – جامعه المنیا – كلیه الزراعة –قسم المیكروبیولوجیا الزراعیة ٢

   مصر– المنیا – جامعه المنیا – كلیه الزراعة –قسم الكیمیاء الزراعیة ٣
  الملخص 

نیة استخدمت الخمیرة الحمراء في الѧسنوات الأخیѧرة لتعزیѧز اللѧون وفѧي الѧصناعات الѧصیدلا            
بحثѧا عѧن مѧادة جدیѧدة یمكѧن اسѧتخدامها كأحѧد الإضѧافات الغذائیѧة          . بالإضافة الي الصناعات الغذائیة 

أجریѧت  . في علائق الدواجن لتقلیل نسبه انتشار الامراض ونسبة النفوق نتیجة للإصѧابة بѧالأمراض        
لѧسمان التѧي تѧم    هذه الدراسة لفحص التغیرات البیوكیمیائیة والمناعیة والهѧستوباثولوجیة فѧي طیѧور ا         

 كتكوت من طیور الѧسمان عنѧد عمѧر أسѧبوعین عѧشوائیا      ٣٦٠تم تقسیم . تعریضها للخمیرة الحمراء  
 ٢٠( مكѧѧررات ٣وتѧѧم تقѧѧسیم كѧѧل مجموعѧѧه الѧѧي     )  كتكѧѧوت لكѧѧل مجموعѧѧة  ٦٠( مجموعѧѧات ٦الѧѧي 

أمѧѧا المجموعѧѧة الثانیѧѧة   . اسѧѧتخدمت المجموعѧѧة الاولѧѧي كمجموعѧѧة ضѧѧابطة    ). كتكѧѧوت لكѧѧل مكѧѧررة  
 والرابعة بالإضافة الي المجموعة الخامسة فقد تمѧت معѧاملتهم بѧالخمیرة الحمѧراء بتركیѧزات        والثالثة

بینما تم تعریض المجموعة الѧسادسة للخمیѧرة الجافѧة    . كجم علیقة على التوالي/  جم١٦، ١٢،  ٨،  ٤
 وتѧم تقѧدیر  .  یѧوم ٢٨ولقѧد اسѧتمرت فتѧرة اجѧراء التجربѧة لمѧدة       . كجم علیقة/  جم ١٦النشطة بتركیز  

وظائف الكبد والكلي، مستوي الدهون، الاجسام المضادة الكلیة بالإضافة الي القدرة الكلیѧة المѧضادة     
بالإضѧѧافة الѧѧي مѧѧا سѧبق فقѧѧد تѧѧم فحѧѧص  . للأكѧسدة فѧѧي سѧѧیرم دم الطیѧور التѧѧي اسѧѧتخدمت فѧѧي التجربѧة   
ن ولقѧѧد أظهѧѧرت نتѧѧائج هѧѧذه الدراسѧѧة أ   . التغیѧѧرات النѧѧسیجیة التѧѧي حѧѧدثت فѧѧي كѧѧل مѧѧن الكبѧѧد والكلѧѧي     

المعاملѧѧة بѧѧالخمیرة الحمѧѧراء تѧѧؤثر علѧѧى جمیѧѧع القیاسѧѧات التѧѧي تѧѧم تقѧѧدیرها مѧѧن خѧѧلال هѧѧذه الدراسѧѧة       
وقد یرجع السبب في ذلك الي الاختلاف فѧي نѧوع وكمیѧة الكاروتینѧدات      . بطریقة تعتمد على التركیز   

ت ولقѧد وجѧد ان إدراج تركیѧزا   . الموجودة في كѧل تركیѧز مѧن تركیѧزات الخمیѧرة الحمѧراء المختبѧرة               
، الیوریѧا،  ASTعالیة من الخمیѧرة الحمѧراء فѧي علائѧق الѧسمان قѧد أدي الѧي ارتفѧاع مѧستوي انѧزیم             

الكولیسترول الكلي بالإضافة الي الجلسریدات الثلاثیة ضمن المعѧدل الطبیعѧي، الا انѧه لѧم یظهѧر أي        
فѧي معظѧم   اختلافات معنویة بین المجموعة المعاملة بالخمیرة الجافѧة النѧشطة والمجموعѧة الѧضابطة      

علاوة على ذلك فلم تظهر المعاملѧة بكѧل مѧن الخمیѧرة الحمѧراء والخمیѧرة          . القیاسات التي تم تقدیرها   
وختامѧا یمكѧن ان نخلѧص الѧي     . الجافة النشطة أي تغیرات مرضیة فѧي انѧسجة كѧل مѧن الكبѧد والكلѧي       

            ѧسمان الا انѧق الѧي علائѧضة فѧات منخفѧراء بجرعѧرة الحمѧصح  انه یمكن بأمان استخدام الخمیѧه لا ین
  .باستخدام الجرعات العالیة


