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Abstract: This study was conducted for 105 days, including 15 days preliminary period
aimed to investigate the effect of adding different levels of probiotics and concentrate diets
on blood characteristics and serum biochemical parameters of local Iraqi goat kids. The
study included 18 males of local goats at the age of 3 months with an average weight of
16.17+1.10kg. The kids were randomly distributed into 6 treatments with two levels of 40,
and 60% and three levels of probiotics of 0, 2.5, and 5g/head/day. The probiotics were
Lactobacillus acidophilus (10%), Bacillus subtilis (10°), Bifidobacterium (108, and
Saccharomyces cerevisiae (10°). The addition of the probiotic led to a significant increase
in the level of glucose in the blood serum from 82.21mg/100 ml for the group of kids fed a
40% concentrated diet to more than 90.0mg/100 ml for the Kids fed a 60% concentrated diet
and to which a probiotic is added 2.5 or 5g/head/day. A significant decrease in cholesterol
concentration was found in groups fed a concentrated diet of 60%. Triglycerides elevated
from 23.86mg/100ml of kids fed 40% concentrate and 2.5mg probiotics/head/day to
29.17mg/100ml of kids fed 60% concentrate and 2.5g probiotics/head/day. In conclusion,
the addition of the probiotic at the two levels 2.5 or 5g/ head/ day improved the biochemical
and blood parameters of the animal.
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Introduction

The use of antibiotics has resulted in controlling
many diseases and improving the performance of
animals (Zamojska et al. 2021). However, the
increased use of antibiotics led to immunity and
environmental concerns (Gemeda et al. 2020). In
addition, the remnants of the antibiotics will enter
the human body through the consumption of animal
products, causing health problems (Faber et al.
2016). These issues have caused a decrease in the
use of antibiotics to improve animal performance
(Jouany & Morgari 2007). When searching for
alternatives to improve animal performance and
ensure health safety, probiotics are the proper
candidates (Amin & Mao 2021). Probiotics are good
alternatives due to the absence of any harm,
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contamination, residues, or side effects (Alayande et
al. 2020). The preparation of the probiotics is done
by selecting and isolating the microorganisms from
nature (Salminen et al. 1999).

Probiotics also play an important role in the
health of mammals by increasing their immunity
and preventing diseases (Yuan et al. 2023). There
are many probiotics that play a role in healing
diseases (Zhang et al. 2022). Lactobacillus
plantarum has an important role in reducing
oxidative stress. These lactic acid bacteria have
functions in preventing oxidation (Long et al. 2022).
Saccharomyces cerevisiae can also produce a single-
cell protein rich in zinc that can be introduced as
feed supplements (Forough et al. 2022).

Adequate intake of probiotics improves the
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performance and health of goats (Angulo et al.
2019; Cai et al. 2019, 2021a, b; Taboada et al.
2022). The processing of yeast and Clostridium
butyricum, both of which together lead to an
improvement in fermentation in the rumen, which
improves the growth of goats exposed to heat stress.
The current study aimed to find out the effect of
adding different of  probiotics
concentrations of diets on blood characteristics and
serum biochemical parameters of local Iraqi goat
kids.

levels and

Materials and Methods

This study was conducted in the field of a goat
breeder in the area of Karmachi, Karma Bani Saeed
district, Souk Al-Shuyoukh district, Thi-Qar
Governorate during 105 days, including 15 days
preliminary period. A total of 18 local male kids
were used in an individual feeding trial, with an
average age of three months and weight of 16.17 kg.
The probiotics were Lactobacillus acidophilus (10%),
Bacillus subtilis (10%), Bifidobacterium (108, and
Saccharomyces cerevisiae (10%). Kids were divided
into six nutritional groups (3 kids each), fed a
concentrated diet consisting of 20% wheat flour,
25% wheat bran, 25% barley, 20% crushed corn,
7% soybean meal, and 3% salts and vitamins with
rice hay treated with molasses and urea. The 1 diet
group was the control group, Og probiotics/head/day
in addition to 40% concentrate + 60% rice straw.
The 2™ group was given 2.5g probiotics/ head/ day
in addition to 40% concentrate + 60% rice straw.
The 3™ group was given 5g probiotics/ head/ day in
addition to 40% concentrate + 60% rice straw. The
4™ group was given Og probiotics/ head/ day in
addition to 60% concentrate + 40% rice straw. The
5% group was given 2.5g probiotics/ head/ day in
addition to 60% concentrate + 40% rice straw). The
6 group was given 5g probiotics/ head/ day in
addition to 60% concentrate + 40% rice straw. The
kids were fed the concentrated diet at 3% of their
body weight, a chemical analysis of concentrate
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diets and rice straw is shown in Table 1. The
animals were examined by the veterinarian and all
veterinary procedures were taken throughout the
study period, as the kids were dosed against
intestinal and hepatic worms using Al-Bendazole
produced by the Italian company Doxal at a dose of
150mg/ kg live weight. The kids were also injected

with Ivermctine (Norbrook, England)
(0.21cm?/10kg live weight), subcutaneously.
Hematological parameters viz. erythrocytes,

hemoglobin, packed cell volume, and white blood
cells were calculated using the Genex Laboratories
Count 60 device. Biochemical parameters were
estimated using the kit prepared by the Tunisian
Biomaghreb company, and the analyzes were
performed based on the instruction manual attached
to the kit by the manufacturer and using a
spectrophotometer. The statistical program SPSS
(2012) was used to analyze the data using a single-
factor randomized design of six treatments and test
for significant differences among means using the
Revised Least Significant Differences (RLSD).

Results and Discussion

Biochemical parameters

Glucose, cholesterol, and triglycerides: Glucose,
cholesterol, and triglycerides affected
significantly (#<0.05) by adding the probiotic to a
diet consisting of 40 or 60% concentrated feed
(Table 2). The group of kids fed a 60% concentrated
diet with 2.5 or 5g probiotic/head/day showed
significantly higher (/<0.05) glucose
compared to the groups of chicks fed a 40%
concentrate diet with a 2.5g/head/day probiotic. The
reason may be attributed to the fact that the
probiotic increases cellulolytic bacteria and lactic
acid-consuming Dbacteria, and thus
propionic acid, which is converted in the liver into
glucose and excreted into the blood (Al-Galbi
2010). These results agreed with the findings of
Muhammad (2016) in their study of Awassi lambs
and Al-Galbi et al. (2017).

were

levels

increases
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Table 1. Chemical analysis of experimental diets.

Nutrients Concentrate % Rice straw %
Dry matter 92.00 88.5
Crude protein 15.89 4.90
Ether Extract 3.25 1.92
Crude Fiber 6.99 29.23
NFE 70.81 40.95
Ash 3.06 11.50
NDF 21.76 73.60
ADF 6.15 64.90
ADL 3.56 25.70
Hemicellulose 15.61 8.70
Cellulose 2.59 39.20

Table 2. Mean of glucose, cholesterol and triglycerides (mg/100ml) of goat’s kid fed different levels of concentrate supplemented

with 2.5 or 5g/head/ day probiotics.

Treatments Glucose Cholesterol Triglyceride
T1 82.21+4.87° 80.66+4.452 25.77+2.59%
T2 82.34+4.85° 72.22+4.43° 23.86+2.62°
T3 85.16+4.83® 75.73+4.0% 24.42+2.60%®
T4 92.09+4.882 83.14+4.502 26.13+2.65%®
T5 94.42+4.95° 70.11+4.42° 29.17+2.662
T6 92.66+4.912 71.24+4.43° 27.67+2.64®

*T1=40% concentrate +0probiotics, T2=40%concentrate+2.5probiotics, T3=40%concentrate+5probiotics, T4=60%concentrate+0probiotics,

T5=60%concentrate+2.5probiotics, T6=60%concentrate+5probiotics

*Means in the same column with different letters differ significantly at 0.05 level.

The increase in the level of glucose in the blood
may be related to the hydrolysis of carbohydrates
and their rate of absorption in the intestines of
animals fed diets with yeast (Mousa et al. 2012). In
healthy animals, all blood parameters are within
normal ranges (Saleem et al. 2017). An increase in
glucose concentration in blood parameters may
occur as a result of an increase in the concentration
of mannan-oligosaccharides, which is the primary
factor in the increase of volatile fatty acids in the
rumen resulting from carbohydrate fermentation by
existing microorganisms and thus lead to an
increase in the energy level of the animal (Milewski
& Sobiech 2009). Dias et al. (2018) indicated that
the increase in the level of glucose in the blood
serum is probably the result of the conversion of
starch present in the diet into propionic acid in the
result of fermentation by

rumen as a
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microorganisms that are activated by the addition of
yeasts to the rumen that improves the environmental
conditions of the rumen and the propionate is
absorbed by the wall. It is converted into glucose in
the liver, which leads to an increase in its level in
the blood serum. The increase in glucose may be
attributed to the ability of quercetin and apicin to
increase glucose uptake and
secretion (Gutierrez et al. 2014). There are two
sources of glucose in the blood, carbohydrate
absorption from the gut and glycogenolysis in the
liver (Bedford et al. 2020). In this study, an elevated
serum glucose level was found, which is in
agreement with the findings of Ma et al. (2021), Liu
et al. (2022), and Yuan et al. (2023). As for
cholesterol, the group of kids fed either 40 or 60%
concentrate diet only outperformed the groups of
kids fed a 40% concentrated diet with 2.5g

stimulate insulin
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probiotic/head/day and a 60% concentrate diet with
2.5 or 5g probiotic/head/day. The reason may be
attributed to the fact that the development of the
body and the rapid increase in weight leads to an
increase in the demand for cholesterol in the
production of hormones, especially sexual ones
since the lambs are at the beginning of their sexual
maturity (Mousa et al. 2012). Hassan & Mohammed
(2016) obtained similar results
Awassi lambs with yeast. The probiotics secrete an
enzyme that analyzes the bile salts, decomposes the
gelatin or taurine associated with the bile salts, and
produces fatty acids and free bile salts, which are
less soluble than those associated with them and are
pushed out, which necessitates the production of
more salts and consumption of cholesterol for the
body to compensate (Corzo & Gilliland 1999; Al-
Galbi 2010). Some probiotics stick to cholesterol to
build the cell wall and prevent the remaining part
from being absorbed by the intestines and from
being transported into the bloodstream (Noh et al.
1997). The results of this study agreed with the
studies of Al-Galbi et al. (2017) and Al-Ghazi
(2022).

While the triglycerides level of the group fed a
60% concentrated diet with 2.5gm probiotic/
head/day excelled over that of the group fed a 40%
concentrated diet with 2.5g probiotic/head/day.
Perhaps the increase in the concentrations of
triglycerides in the animal groups fed probiotic diets
is due to its association with an increase in the level
of glucose (Milewski & Sobiech 2009). Or as a
result of a high level of the hormone insulin, which
contributes to the metabolism of fat in the liver, an
increase in the concentration of propionic and
butyric acid in the rumen and the production of
glucose and gastrin (Antunovic et al. 2006).

Total protein, albumin, and globulin: The level of
total protein, albumin, globulin, and the ratio of
albumin/ globulin were not significantly affected by
the level of concentrated feed and the addition of
probiotics to the local goat kids’ diets (Table 3).
While the Ilevel of globulin affected

when feeding

was
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significantly (£<0.05) according to the differences
in the percentage of the concentrated diet and the
addition of the probiotic. The two groups of kids fed
a diet containing 60% concentrated fodder with the
probiotic added by 2.5 or Sg/head/day outperformed
(P<0.05) the group of kids fed a 40% concentrated
diet only. The reason for the significant superiority
in the level of globulin may be attributed to the
improvement of the health and immunological
status of these kids, which reduces the chances of
disease, reduces the costs of veterinary health
treatments, and improves the performance of
animals (Al-Galbi et al. 2017). Giving probiotics to
ruminants has a beneficial effect on the health and
safety of the digestive system, reducing diarrhea and
protecting against infectious diseases (Long et al.
2022), increasing the beneficial microorganism
products present in the rumen, and reducing the
mortality of young kids at their early ages during the
period before weaning (Ayala-Monter et al. 2019).
Blood parameters: The numbers of white blood
cells, red blood cells, and hemoglobin concentration
were not significantly affected by the difference in
the percentage of concentrated diet and the addition
of the probiotic (Table 4). While the packed volume
cell was significantly affected (P < 0.05) by the
difference in the percentage of concentrated diet and
the addition of the probiotic. Kids fed a 40%
concentrated diet with 2.5 or 5 g/head/day and
groups fed 60% concentrated diet and the additive
of 2.5 or 5g/head/day excelled the two groups of
kids fed either 40 or 60% concentrated diet only.
The reason for the significant increase in the blood
parameters may be attributed to the fact that yeast
contains the mineral elements necessary to build
blood, the increase in red blood cells, and the
increase in PCV (Al-Khafaji et al. 2011). These
results agreed with those obtained by Ibrahim &
Hassan (2015), when they fed bread yeast to Awassi
The noticeable increase in PCV is also
attributed to its direct correlation with the number of
red blood cells, as they correlate positively (Hussein
2018).

rams.
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Table 3. Total serum protein, albumin, globulin (g/100 ml) and albumin/ globulin ratio of goat’s kid fed different levels of

concentrate supplemented with 2.5 or 5g/head/day probiotics.

Treatments Total protein Albumin Globulin Albumin/ Globulin
T1 7.00+0.992 3.34+0.452 3.66+0.37° 0.91+0.032
T2 7.76+0.982 3.66+0.472 4.10+0.35% 0.89+0.042
T3 7.96+0.962 3.7840.462 4.18+0.39% 0.90+0.032
T4 7.79+0.992 3.7540.452 4.04+0.34% 0.93+0.032
T5 8.72+1.00? 4.22+0.482 4.50+0.352 0.94+0.032
T6 8.53+1.102 4.13£0.472 4.40+0.332 0.94+0.042

*T1=40% concentrate +0probiotics, T2=40%concentrate+2.5probiotics, T3=40%concentrate+5probiotics, T4=60%concentrate+0probiotics,

T5=60%concentrate+2.5probiotics, T6=60%concentrate+5probiotics

*Means in the same column with different letters differ significantly at 0.05 level.

Table 4. Blood parameters of goat kids fed different level of concentrate supplemented with 2.5 or 5g/head/day probiotics.

. 3 Red Blood Hemoglobin Packed Cell

Treatments White Blood Cells x10 Cells X108 (gm/100 mi) Volume %
T1 6.93+0.722 5.22+0.782 10.10+1.158 34.00+1.54°

T2 5.87+0.742 5.77+0.752 10.25+1.202 35.50+1.532

T3 5.66+0.692 5.81+0.792 10.63+1.182 36.14+£1.532

T4 6.66+0.732 5.44+0.742 10.40+1.148 34.00+1.57°

T5 5.76+0.752 6.56+0.782 11.50+1.172 38.38+1.548

T6 5.83+0.742 6.44+0.762 11.63+1.162 37.11+1.55¢%

*T1=40% concentrate +0probiotics, T2=40%concentrate+2.5probiotics, T3=40%concentrate+5probiotics, T4=60%concentrate+0probiotics,

T5=60%concentrate+2.5probiotics, T6=60%concentrate+5probiotics

*Means in the same column with different letters differ significantly at 0.05 level.

These results agreed with the study of Al- Nassar
(2017), Al-Galbi et al. (2017) and (Al-Ghazi 2022).
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