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Abstract: Effect of Sacchoromyces cerevisiae live yeast culture on growth performance, haematological and
biochemical indices of rabbits was studied with 6-7 weeks old New Zealand white rabbits. Thirty male rabbits
were divided equally into 3 groups; l.control group (basal diet), Il.group (added S. cerevisiae, 2 g/kg diet) and
I11.group (added S. cerevisiae, 4 g/kg diet). Blood samples were obtained via ear venipuncture on the 85th day of
feeding yeast of rabbits. No significant difference was observed in blood composition and growth performance
by S. cerevisiae. Leukocyte, haematocrit and haemoglobin concentration slightly increased while serum choles-
terol slightly decreased by S. cerevisiae (p>0.05). However, monocyte count (p<0.05) increased in groups fed 2
o/kg and 4g/kg S. cerevisiae. Yeast culture has a positive effect on immune system. Increased monocyte value by
S. cerevisiae is beneficial in improving the immunity. On the other hand, other parameters of natural and induced
immune system may be expressed to determine. So, more studies would be necessary to elucidate the effects of
supplementing yeast on immunity and determine the optimum dietary concentration in animals.
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Mayanin Yeni Zellanda Beyaz Tavsanlarinda Biiyiime Performansi, Hematolojik ve
Biyokimyasal Parametreleri Uzerine Etkileri

Ozet: Bu ¢alismada, 6-7 haftalik yastaki Yeni Zellanda Beyaz tavsanlarinda Saccharomyces cerevisiae canli
maya kiiltiiriniin biyiime performansi, hematolojik ve biyokimyasal parametreleri iizerine etkileri arastirildi. Bu
amagla, 30 erkek tavsan 3 gruba ayrildi. I. Grup; standart tavsan diyeti ile beslenen kontrol grubu, II. Grup; yem-
lerine 2 g/kg dozda S. cerevisiae ilave edilmis maya grubu, I1l. Grup ise yemlerine 4 g/kg dozda S. cerevisiae
ilave edilmis maya grubudur. Maya ile beslemenin 85. giiniinde tavsanlarin kulak yeninden kan 6rnekleri alindi.
S. cerevisiae 'nmin kan parametreleri ve biiyiime performansi iizerine istatistiksel olarak anlamli bir etkisi buluna-
mad1. Ancak 16kosit sayisi, hematokrit degeri ve hemoglobin konsantrasyonu agisindan anlamli olmasa da bir
artig ve serum kolesterol seviyesinde de bir diisiis saptand1 (p>0.05). Bununla beraber 2 g/kg ve 4g/kg S. cerevi-
siae ile beslenen gruplarda monosit sayisi agisindan anlamli bir artis saptandi (p<0.05). Mayanin immun sistem
tizerine pozitif bir etkisi sozkonusudur. S. cerevisiae tarafindan artan monosit degerinin bagigiklig1 giiglendirici
etkisi bulunmaktadir. Ote yandan dogal bagisiklik ve sonradan kazanilmis bagisiklik sistemiyle ilgili diger para-
metrelerin de degerlendirilmesi yapilabilir. Bu nedenle hayvanlarda en iyi diyet konsantrasyonunu ve bagisiklik
tizerinde maya ilavesinin etkisini belirlemek igin daha fazla ¢alismaya ihtiyag vardir.

Anahtar Kelimeler: Tavsan, maya kiiltiirli, kan parametreleri, biiylime performansi.
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Introduction

Single cell proteins are a group of micro-
organisms including unicellular algae, fungi,
bacteria, cyanobacteria, and yeast. Yeasts are a
good source of protein. The yeast, Saccharomy-
ces cerevisiae, contains valuable proteins, vita-
min B and important trace minerals. Also, It has
the cell wall products, beta glucan and man-
nanoligosaccharide which use for dietary sup-
plement in animals, nowadays. Nutritional fea-
sibility and benefit of dietary S. cerevisiae has
been observed from studies with ani-
mal326,24,31,33,3,38,29,22.

The yeast, S. cerevisiae, is a well-known
probiotic with positive effects of the growth
performances and prevention diseases!®. S.
cerevisiae has been shown to survive living in
the gastrointestinal tract while eliminating the
potentially pathogenic bacteria residing. Since
yeast does not colonize the gastrointestinal tract
permanently, it is used as a probiotic®. It has
been postulated that probiotics binds to bile
acids in the intestinal lumen, which results in a
reduced bile acid pool back to the liver. This
binding action stimulates the production of
more bile acids derived from cholesterol that is
either made endogenously or captured from the
circulation. This action may reduce serum cho-
lesterol level®3. There are many conflicting stud-
ies on the effect of S. cerevisiae on serum lipid
profile in animals. Although some of studies
showed cholesterol reduction®3, the others
demonstrated no benefits!®3043,

The addition of S. cerevisiae stimulates
and maintains the immun system. In vitro as
well as in vivo studies in animals and humans
show that especially B -glucans derived from
yeast have immune modulating properties. The
stimulatory effects of yeast B-glucan on leuko-
cytes, monocytes and neutrophils have been
demonstrated in rabbits**. On the other hand,
Onifade et al.? and Onifade? reported a positive
correlation between dietary levels of S. cere-
visiae with the haematological indices like
haematocrit, erythrocytes and haemoglobin in
rabbit and broiler chickens. They proposed that
these correlations may be an additional mecha-
nism of growth promotion by supplemental
yeast.

This research was aimed to evaluate the
combined effect of S. cerevisiae on growth per-
formance, hematological and biochemical pa-
rameters. Also, there are many inconsistent data
about the effects of S. cerevisiae in animals. So,
this study contributes to an understanding of the
literature about S. cerevisiae.

Materials and Methods

Animals, groups and feeding

Thirty 6-7 weeks old New Zealand white
rabbits (mean body weight, 662 g) were ran-
domly allocated to three groups and housed
individually in cages with facilities for feeding
and watering. Food and water was offered ad
libitum to the rabbits throughout the 12 weeks
trial. Rabbits were separated into three equal
groups as control and other two as treatment 1
and 2. Control group was fed basal diet while
treatment 1 fed 2 g/kg yeast and treatment 2 fed
4 g/kg yeast (Yea-Sacc!®®, Saccharomyces
cerevisiae live yeast culture Altech, Nicho-
lasville: 5x10° CFU/qg). Basal diet (pelleted) was
designed to meet maintenance requirements
(27) for rabbits. Chemical composition of basal
diet (DM%) was dry mater 90.04%, crude fiber
10.00%, crude protein 17.00%, ether extract
4.86% and ash 6.93% (Table 1). Chemical anal-
yses of basal diet were carried according to
AOAC?,

The experimental protocols were ap-
proved by the Animal Care and Use Committee
of Uludag University and are in accordance
with National Institute of Health Guide for the
Care and Use of Laboratory Animals.

Measurements

During the experiment, body weight,
body weight gain and food intake of each rabbit
was determined every 15 days. Blood samples
were collected by ear venipuncture on the 85th
day of the trial from rabbits. Blood samples
were collected in EDTA-treated tubes for
haemotological parameters, while samples for
serum clinical parameters were collected with-
out anticoagulant tubes. Erythrocyte, leukocyte
and haematocrit values were estimated accord-
ing to the methods reported by Jain?. Also
MCV (mean corpuscular volume), MCH (mean
corpuscular haemoglobin), and MCHC (mean
corpuscular haemoglobin concentration), were
mathematically calculated according to Jain?.
The levels of haemoglobin were measured spec-
trophotometrically by the cyanmethemoglobin
method of Cannon’. Reduced glutathione (GSH)
in erythrocytes was determined spectrophoto-
metrically (Shimadzu UV 1201 V, Japan) ac-
cording to procedure adopted by Beutler et al.>.
Serum clinical parameters were determined with
“Technicon Dax 72” autoanalyzer (Miles Inc.,
Tarrytown, NY, USA). The whole blood Na*
and K* concentrations were analyzed by flame
photometry.



Table 1. Chemical composition of basal diet
(DM %)

Tablo 1. Bazal diyetin kimyasal icerigi
(%oKuru Madde)
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Table 2. Biochemical indices of rabbits in
Control and Experimental Groups
(mean £ SE, n=30).

Tablo 2. Kontrol ve Deney gruplarimin serum

Diet
Dry Mater 90.04
Crude Fibber %* 10.00
Crude Protein %" 17.00
Ether Extractives %* 4.86
Ash 6.93

*Bases of % Dry Matter
*Kuru maddeden baz alinmigtir.

Statistical analysis

Statistical analyses were performed with
SPSS¥. Data was tested for normality distribu-
tion and variance homogeneity assumptions. All
the values were grouped and the means and
standard errors were calculated. One-way
ANOVA was applied to Biochemical indices
and Growth parameters (body weight, body
weight gain and food intake) to examine the
differences among groups. Differences were
considered significant at p<0.05. If the differ-
ence among groups was provided to be signifi-
cant (p<0.05), differences evaluated group by
Tukey’s test!?. On the other hand, in non-
homogenous groups, differences between means
were analysed by Kruskal Wallis and following
Mann Whitney U test between groups one by
one®.

Results

Biochemical indices of the three experi-
mental groups (control, thrl, thr2) are presented
in Table 2; there was no significant (p>0.05)
changes among groups. However the serum
cholesterol value tended to be lower in rabbits
fed yeast. Nevertheless there was no significant
changes in the hematological parameters, as
shown in Table 3; only the blood monocytes
count was significantly (p<0.05) higher in group
1 and group 2, and leukocyte, hematocrit and
hemoglobin concentrations slightly increased.
Performance parameters of the control and ex-
perimental groups are presented in Figure 1, 2
and 3; there were no significant changes in the
growth performances of the groups. The insig-
nificant results may be due to the inefficient
dose of S. cerevisiae in the present study.

biyokimyasal degerleri (ortala-

mazstandart hata, n=30)
Biochemical Indices Yeast (g/kg)
(Serum) 0 2 4

Control Treatment 1 Treatment 2

Phosphorus (mg/dl) 8.6 +0.4 89104 88+0.3
Calcium (mg/dl) 102+06 105+06 10.8+0.5
Potassium (mEg/l)  17.1+09 214+30 20115
Sodium (mEq/l) 1442+64 13510+73 149825
Cholesterol (mg/dl) 727493 73.7+932 60557
Total protein (g/dl) 6.8+0.3 6.4+0.2 6.6+0.2
Globulin (g /dI) 24%02 22+02 2001
Albumin (g /dI) 44+06 44101 4301
Albumin / Globulin 20041 21101 22101
Urea (mg/dl) 557+51 515+58 535123
Glucose (mg/d) 113.0+£164 96.1+102 93.6%8.2
ALT (IU) 524+47 453137 438131
AST (IU) 60.0+13.7 652+143 592+88
ALP (IU) 386+32 395+26 418%23

ALT, Alanine aminotransferase; AST,Aspartate ami-
notransferase. ALP, Alkaline Phosphatase; Nawb Whole
blood Na* concentrations; Kws» Whole blood K* concentra-
tions.

Table 3. Haematological Indices of rabbits in
Control and Experimental Groups
(mean = SE, n=30).

Tablo 3. Kontrol ve Deney gruplarinin hema-
tolojik degerleri (ortalamaztstandart

hata, n=30)
Yeast (g/kg)

Haematological 0 2 4
Indices Control ~ Treatment1 Treatment 2
Haemoglobin (g/dl) 109+06 121+06 12107
Haematocrit (%) 390+28 420+26 420+138
Erythrocyte (106/ul) 6.1+0.2 6.6+05 6.0+05
Leukocyte (103/ul)  6.7+0.8 79407 73108
MCV! (FL) 65.1+6.1 64.1+38 735+27
MCH (pg) 181+13 18810 21411
MCHC (%) 284+09 295+06 29.0%0.7
GSH? (mg/d 992+48 1066+57 101459
erythrocytes)
Lymphocytes? 720+49 638+37 63.1+6.0
Neutrophils? 235+51 287+36 285+%59
Eosinophils? 11+£03 2505 16104
Monocytes? 33+042 5005 451040
Basophils? 1.0+0.2 04+0.2 09+0.2

MCV, mean corpuscular volume; MCH, mean corpuscular
haemoglobin; MCHC, mean corpuscular haemoglobin
concentration; GSH, Gulutathione 2Leukocyte differentials
are expressed as percentage of the total cells count.

Different superscripts a, b, show differences (p<0.05)
between groups.

Gruplar arasinda farkliliklar a, b ile gésterilmistir (p<0.05)
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Figure 1. Body weight of rabbits in Control and
Experimental Groups (g).

Sekil 1. Kontrol ve Deney gruplarinin canlt
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Figure 2. Body weight gain of rabbits in
Control and Experimental Groups (g).

Sekil 2. Kontrol ve Deney gruplarinin canlt
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Figure 3. Food intake of rabbits in Control and
Experimental Groups (g).

Sekil 3. Kontrol ve Deney gruplarinin yem
tiiketimi (g)

Discussion

There is an increasing demand to use the
alternative supplements in animals feeding,
especially for improving the growth perfor-
mances. The present study is an experiment to
identify the effects of S. cerevisiae for rabbits.
According to the results of this study, body
weight, body weight gain and food intake of
rabbits were not significantly affected by dietary
S. cerevisiae supplementation (p>0.05). This
confirmed the previous findings of several re-
searchers?>®, However, the mechanisms of
growth performances by yeast in rabbits, turkey
poults and broiler chickens was reported433,

S. cerevisiae is known as a good probiotic
for promote the performance and health of ani-
mals. In the present study, the haemotological
and biochemical values were found in normal
reference ranges in rabbits?®42, As far as haema-
tological parameters were concerned, no signifi-
cant variations in experimental groups could be
noticed, although haematocrit and haemoglobin
concentration tended to be increased in rabbits
supplemented with yeast. Unchanged haemo-
globin, haemotocrit, erythrocyte, MCV, MCH,
MCHC in broiler chicks fed diets with probiot-
ics are supported by the findings of other re-
searchers'”#3¢ However, Onifade et al.?® re-
ported that haematocrit, haemoglobin, MCV
and MCH increased significantly (p<0.05) by
dietary S. cerevisiae in rabbits. These results do
not agree with the present study. This may be
due to such differences in dose of S. cerevisiae.
On the other hand, decrease in haematocrit val-
ue (p<0.01) in dairy cows as a result of in-
creased protein requirement because of in-
creased yields of milk by dietary S. cerevisiae
has been documented by Wohlt et al.**.

The immunoregulatory functions of mon-
ocytes are crucial in both humoral®23 and cellu-
lar®® immunity. In addition, yeast and yeast cell
wall glucans effectively activate the mono-
cyte®811:3537 In this study, although there was
no significant variations, leukocyte value tended
to be increased in rabbit fed by yeast (p>0.05).
The differential counts of leukocytes were dif-
ferent as exemplified by the higher populations
of monocytes (p<0.05, Table 3) in rabbits fed
the 2 g/kg and 4g/kg S. cerevisiae treatment.
Increased monocyte value in rabbits fed yeast,
may be due to supporting the immune system.
Supporting our results, Harnack et al.’® ob-
served stimulatory effect of B-glucan derived
from the inner cell wall of S. cerevisiae on



monocytes. They demonstrated that an orally
administered soluble B-glucan accelerates the
recovery of monocytes in the peripheral blood
in leukopenic mice. Consequently, some com-
ponents of natural and induced immunity may
be expressed to determine.

Although statistically not significant, the
serum cholesterol value tended to be decreased
in treatment 2 (p>0.05). Similary, Ozsoy et al.*
and Yildiz et al.®® found no significant differ-
ences in serum cholesterols fed by yeast in
broilers. However, data published by Shrivasta-
va and Jha® and Onifade et al.?°, who stated that
there was a significant decrease (p<0.05) in
plasma cholesterol by dietary yeast. Cholesterol
is precursor of bile acid, hence more molecules
are spent for recovery of bile acids. Probiotics
are known to metabolize bile salts, bile acids
and prevent reabsorption and recirculation of
bile acids into blood. In this way, probiotics
could contribute to the regulation of serum cho-
lesterol concentrations by deconjunction of bile
acids. Use of probiotics lead to increased excre-
tion of deconjugated bile acids.’. As a result of
increased synthesis of this acid, the level of
serum cholesterol gets reduced. Also, Klaver
and Van Der Meer? suggested that coprecipita-
tion with bile acids might be of importance for
decreasing of serum cholesterol concentrations.
Furthermore, the addition of innocuous micro-
organisms including yeast to diets of rats and
broiler chickens decreased serum cholesterol,
triglycerides, phospholipids and abdominal
fat>. Compared with the above results, the in-
significant differences in the present study may
be due to the lower dose of S. cerevisiae.

No significant differences among the
treatments were observed in serum minerals
(calcium, phospohours, potassium, sodium) in
recent study. Similar results were confirmed by
some researchers'®*®, The present datas sug-
gest that S. cerevisiae does not have any posi-
tive or negative effect on mineral metabolism.
Nevertheless, ALT, AST and ALP of rabbits
were not influenced by different value of S.
cerevisiae. On the other hand, concentration of
serum proteins, glutathione and urea in serum of
rabbits were not differ among treatments
groups.

It is well known that monocytes are capa-
ble of producing several important mediators
involved in immunity. In this research, despite
there was insignificant increase in leukocyte
value, monocyte had a significant increase
(p<0.05). Increased monocyte value may be
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beneficial to improving the immunity. More
studies are necessary to obtain the effects of the
higher dose of yeast supplementation on the
immunological reactions, haemotological and
biochemical parameters and growth perfor-
mances.
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