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SUMMARY

in privet farm. Twelve crossbreed beef bulls average 252.98 to 255.66 kg body weight (BW)

were used in this study. Animals were divided randomly into three groups (4 animal/group). The
first group (G1) served as control. The second and the third groups (G2 and G3) were supplemented with
commercial probiotics at a rate of 0.5 to 1.00 gm/ kg of concentrate mixture, respectively. The animals were
fed individually on concentrate fed mixture, berseem hay and wheat straw to cover the requirement of DM
and TDN for average body weight and daily gain of beef. Experimental period lasted 150 days.
Digestibility coefficients of different nutrients and nutritive values (TDN and DCP %) of the experimental
rations were calculated. Blood samples were collected from each animal at day 0, 75 and 150 of experiment
period. Serum samples of all animals were assayed for determenation of triiodothyronine (T3), thyroxine
(T4), total protein, albumin, glucose, aspartate aminotransferase (AST) and alanine aminotransferase (ALT)
concentrations. Body weight (BW) of animals was recorded at the beginning of experimental period and
monthly thereafter. Total gain, daily gain and daily average feed intake were calculated. Thus, value of feed
efficiency was calculated. Monthly average of ambient temperature, relative humidity and temperature
humidity index were calculated during the experimental period. Monthly of THI values in the present study
during experimental period from May to September recorded more than 74. Thus, animal suffered from
heat stress. Also, the present results indicated that supplementation of probiotics in the diet of beef bulls led
to positive effect on rectal temperature and respiration rate in G3 and G2 compared to control group G1.
Values of rectal temperature and respiration rate during experimental period were decreased in G2 and G3
as a result of supplementation of probiotics in comparison with G1, but the differences were not significant.
The present results indicated beneficial effect of feeding beef bulls on diets supplemented with probiotics to
eliminate heat stress. Digestibility coefficients of different nutrients improved in treatments. The best values
of digestibility coefficients of nutrients were recorded in G3 followed by G2 and the lowest values were
recorded in control group (G1). Also, supplementation of probiotics led to significant (P<0.05) effect on
total digestible nutrients (TDN) and digestible crude protein (DCP) in G3 in comparison with G2 and G1.
Final BW of beef bulls and daily gains recorded the higher value in G3 followed by G2 and the lower value
of was recorded in G1. At the same time, feed intake and feed efficiencies in G3 recorded higher values in
comparison with G2 and G1. The results indicated that the mean concentrations of total protein, albumin,
glucose, AST, ALT, T3 and T4 were increased in G2 and G3 in comparison with G1. The present results
illustrated that improvement of net profit as a result of supplementation probiotics in G2 and G3. From the
present results it can be concluded that supplementation of probiotics in the diet of beef bulls improved
growth performance, nutrient digestibility and physiological response under heat stress conditions. Such
improvement is due to a positive effect on blood metabolites parameters as physiological responses

This experiment was carried out in the New valley Governorate during May tell September 2016
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INTRODUCTION

There are numerous growth promoter substances supplements to the animal feed to improve the
animal production and potentially reduce the cost of animal breeding. The growth promoter substances
include antibiotic growth promoters as flavomycin, probiotics, acidifiers, enzymes, herbal products,
beta agonists, microflora enhancer and immunomodulators. Probiotic preparations have shown
promising results in a variety of animal production areas. Generally, probiotics can be added to feed or
water as momo or mixed cultures of live microorganisms (Todorov et al., 2007). Many strains of
bacteria including Bacillus subtilis had the generally recognized as safe (GRAS) status from the US
food and drug administration. Probiotics have many beneficial effects to the host animal by improve
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dry matter intake, body weight gain and feed conversion ratio in ruminants (Abdel-Salam et al., 2014;
Hussein, 2014; Ghazanfar et al., 2015 and Saleem & Zanouny, 2016). Also, supplementation of
probiotics in the ration of animal led to beneficial effects on live microorganisms such as Lactobacillus
and Bacillus which help enhancement the ruminal microorganism population (Lopez, 2000). In
additions supplementation probiotics in animal feed had a positive effect on nutrient synthesis and their
bio-availability (Oyetayo and Oytayo, 2005), on feed utilization (Khalid et al., 2011) and also on
nutrients absorption (Antunovic et al., 2006; Whitley et al., 2009). However, little research has been
conducted on the positive effect of use probiotics in animal ration under heat stress conditions. The
present study were carried out in the New Valley Governorate, which located in Upper Egypt in
western desert between 25°; 42& 30°; 47 E longitude, 22° 30& 29° 30N latitude and lies 77.8m altitude
above the sea level. The climate of this area is arid and dry, essentially that of the desert. Rainfall is
almost negligible and the maximum ambient temperature and relative humidity ranged from 42 to 46°C
and 18 to 33%, respectively during summer days (Kassab and Mohammed, 2014).Thus, the present
study aim to evaluate the effects of a commercial probiotic supplementation on feed intake, some
growth performances, nutrients digestibility and physiological responses of beef bulls under heat stress
conditions.

MATERIALS AND METHODS

Animal and management:

This experiment was carried out in the New valley Governorate during May tell September 2016 in
privet farm. Twelve crossbreed beef bulls average 252.98 to 255.66 + 3.19 kg body weight (BW) were
used in this study. Animals were divided randomly into three groups (4 animal/group). The first group
(G1) served as control group unsupplemented with probiotics. The second and the third groups (G2 and
G3) were supplemented with commercial probiotics (ANFATOX) at a rate of 0.5 to 1.00 gm/ kg of
concentrate mixture, respectively. The animals were kept separately in pens and fed individually on
concentrate fed mixture (CFM), hay and wheat straw to cover the requirement of DM and TDN for
average body weight and daily gain of beef according to NRC (2000) requirements. Experimental
period lasted 150 days. Each 1 kg of probiotics contains: 50gm Mannan Oligosaccharide (M.O.S),
3x10 cfu/g Bacillus subtills, 60gm Propiotic acid, 15gm Benzoic acid,15gm Acetic acid, 15gm Sorbic
acid, 15gm citric acid, 50gm activated charcoal, 100gm liver extract, 800gm hydrated sodium calcium
aluminosilicate (HSCAS) and 5gm Silicon dioxide. Fresh water was available freely during all the day
time. Digestibility coefficient of different nutrients and nutritive values of experimental ration and
some blood parameters were determined during the study.

Digestibility coefficient and nutritive values:

This experiment was carried out to evaluate the effect of probiotics supplementation on digestibility
coefficient and nutritive values of experimental rations. Fecal sample from each animal was collected
at the last week of the experimental period twice daily at 07:00 am and 02:00 pm directly from the
rectum, and then it was frozen until analysis. Representative fecal samples (about 10%) from each
animal were dried at 70 °C in air- oven for constant weight. Fecal and rations samples were ground
through 1 mm mill screen and mixed together then analyzed for DM, OM, CP, CF and EE according
(A.0.A.C., 1990). Digestibility coefficients of DM, OM, CP, CF, EE and NFE were determined using
acid insoluble ash (AIA %) as natural marker according to Van Keulen and Young (1977). The
nutritive values (TDN and DCP %) of the experimental rations were calculated.

Blood sampling analysis:

About 10 mL of blood samples via jugular venipuncture were collected from each animal at day 0,
75 and 150 of experiment period. The collected blood samples were quickly kept in ice pack and sent
to the laboratory. Serum samples were obtained by centrifugation of blood samples for 15 minutes at
3,000 r.p.m, then dispensed into two 1.5 ml Eppendorf tubes and stored at -20 °C for blood metabolites
analysis. Serum samples of all animals were assayed for, triiodothyronine (T3) and thyroxine (T4)
concentrations using radioimmunoassay (RIA) technique. Total protein, albumin, glucose, aspartate
aminotransferase (AST) and alanine aminotransferase (ALT) concentrations were determined using
appropriate commercial test kits. The concentrations were measured using standard protocols
(Photometer 5010 v5+).
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Growth performance:

Effects of probiotics supplementation on some productive performance of beef bulls were
investigated. Body weight (BW) of animals was recorded at the beginning of experimental period and
monthly thereafter. Final BW, total gain and daily gain were calculated. Total feed intake as dry matter
from concentrate feed mixture, hay and wheat straw were calculated during the experimental period.
Values of daily average feed intake, gain and feed efficiency (gain divided on feed intake) were
calculated.

Climatic conditions:

Ambient temperature and relative humidity were recorded simultaneousy during the experimental
period. A mercury centigrade thermometer was used to measure ambient temperature, while a
hygrometer hanging from the roof of the shed at a level of about 2.5 meters from the ground was used
to measure relative humidity. Monthly averages of air temperature and relative humidity were
calculated at May, June, July, August and September. Also, monthly THI values for the experimental
sites were calculated using the equation of Mader et al., (2006).

THI=[0.8 x air temperature] + [(%relative humidity/100) x(air temperature — 14.4)] +46.4.
Thermal responses:

Rectal temperature (RT, °C) was measured using a clinical thermometer. Respiration rat (RR) was
expressed as the number of respirations per minute (breaths/minute) and was measured by counting the
flank movements in one minute using a stop watch. Complete inward and outward movement of the
flank was counted as one breathe and was recorded per minute. All of these parameters were taken
every 10 days at afternoon (12-2 p. m).

Statistical analysis:

Data were analyzed using General Linear Model (GLM) procedure of SAS (SAS, 2004) according
to the following model:

Yij = p + Ti+ Eij
Yij=The observation,

p = The overall mean,
Ti = Effect of treatments
Eij= Standard error

Duncan’s multiple range tests, Duncan (1955) was used to compare between means of the control
and treated groups.

RUSELTS AND DISCUSSION

Climatic conditions

Average values of ambient temperature (AT) , relativity humidity (RH) and temperature humidity
index (THI) during experimental period (May to September) in New Valley are presented in Table (1).
The present results indicated that values of ambient temperature, relativity humidity and temperature
humidity index were ranged from 31.03 to 36.83, 22.33 to 35.00 and 75.39 to 82.12, respectively. Also,
the overall mean of the previous parameters were 34.22, 27.80 and 79.23 during the experimental
period, respectively. The maximum AT, RH and THI values were recorded in July, September and
August. Data in the present study illustrated that animals during the experimental period suffered from
heat stress. Generally, heat stress is a combination of many environmental factors (West, 2003 and
Bohmanova et al., 2006). Temperature humidity index is the most common parameter describing the
level of heat stress (Bohmanova et al., 2006). THI value more than 74 means that animals are suffering
from heat stress (Mader et al., 2006). Monthly of THI values in the present study during experimental
period from May to September recorded more than 74. Thus, animal suffered from heat stress.
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Table (1): Ambient temperature, relativity humidity and temperature humidity index (LSM
+SE) during experimental period in New Valley.

Ambient Relativity Temperature humidity
Months temperature (AT) humidity index (THI)
(RH)
May 31.16+0.51 24.67+ 1.15 75.39 £ 0.40
June 35.53+ 0.51 22.33+1.15 79.52+0.40
July 36.83+0.51 27.67+1.15 82.07+0.40
August 36.5340.51 29.33+1.15 82.12+0.40
September 31.03+0.51 35.00+1.15 77.04+0.40
Overall mean 34.22+0.88 27.80+1.98 79.23+0.69

Thermal responses

Rectal temperature (TR) and respiration rate (RR) as indicator thermal responses of beef bulls
during the experimental period are presented in Table (2). The present results indicated that
supplementation of probiotics in the diet of beef bulls led to positive effect on rectal temperature and
respiration rate in G3 and G2 compared to control group G1. Values of rectal temperature and
respiration rate during experimental period were decreased in G2 and G3 as a results of
supplementation of probiotics in comparison with G1, but the differences were not significant. The
present results are in agreement with Mostafa et al., (2014). They reported that additive of probiotics in
dairy cow rations led to decreasing RT and RR during pre- partum and post —partum period of dairy
cattle compared to untreated group. Also, the differences were not significant. The present results
indicated beneficial effect of feeding beef bulls on diets supplemented with probiotics to eliminate heat
stress. Also, the present results indicated that increasing of AT, RH and THI led to increasing RT of
beef bulls. As the same time increasing RT values were linked with increasing RR. The present results
are in agreement with Meriem Rajab et al., 2016). They reported that the relationship between AT, THI
and RT in Holstein cows.

Table (2): Effect of probiotics supplementation on thermal responses (LSM+SE) of beef bulls
during experimental period.

Treatments
Months ol o2 a3
No. animals 4 4 4
Rectal temperature,
(°C)
May 38.30 +0.76 38.22 +0.94 38.14 +0.39
June 38.55+0.57 38.47 £ 0.69 38.41+ 0.36
July 38.75+0.59 38.57+0.48 38.51+£0.22
August 38.70 £ 0.54 38.62 + 0.67 38.53+0.17
September 38.50+0.38 38.34 £ 0.53 38.27 £ 0.64
Overall mean 38.56+0.25 38.44+0.17 38.37+£0.13
Respiration rate
(time/min.)
May 25.33+1.15 25.25+1.16 25.15+ 1.10
June 25.60+1.14 25.41+1.18 25.32+1.19
July 26.12+1.11 26.00+ 1.44 25.92+ 1.24
August 26.10+ 1.40 26.02+ 1.64 25.95+ 1.23
September 25.44+ 1.25 25.23+1.22 25.08+ 1.15
Overall mean 25.72+ 1.21 25.58+ 1.93 25.48+ 0.82

G1=Control; G2 =Probiotics supplementation (0.5g/kg CFM) ; G3 = Probiotics supplementation(1.00g/kg CFM)

Chemical analyses of experimental ingredients

The proximate analysis of different nutrients of concentrate feed mixture (CFM), hay and wheat
straw are presented in Table (3). Concentrate feed mixture recorded the highest values of CP , while the
lowest value recorded in the wheat straw. At the same time wheat straw recorded the highest values of
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(CF), while CFM recorded the lowest value. Results of chemical analyses of hay and wheat straw were
nearly similar to that obtained by CLFF (2001) and Kassab &Hamdon (2014).

Table (3): Chemical composition of ingredients on dry matter (DM) basis.

ltem Items %

DM oM CP EE CF NFE Ash
CFM 88.76 93.79 15.76 2.39 14.12 61.52 6.21
Hay 91.18 88.66 16.54 2.11 29.21 40.80 11.34
Wheat straw 90.35 89.05 1.79 1.12 38.71 47.43 10.95

CFM; Concentrate feed mixture composed of white corn 50%; wheat bran 30%; soybean meal 17%;
limestone 2%; sodium chloride 0.5% and premix 0.5%.

Digestibility coefficients and nutritive values of experimental rations

Data presented in Table (4) showed that digestibility coefficient of different nutrients and nutritive
values of experimental rations. The present results indicated that supplementation of probiotics in the
rations in G2 and G3 improved the digestibility coefficients of dry matter (DM), organic matter (OM),
crude protein (CP), crude fiber (CF), ether extract (EE) and nitrogen free extract (NFE). The best
values of digestibility coefficients of the previous deferent nutrients were recorded in G3 followed by
G2 and the lowest values were recorded in control group (G1). The improved of nutrients digestibility
with probiotic supplementation may be due to increased ruminal cellulotytic microbial population
(Ghazanfar et al., 2015). The present results are in agreement with others (Haddad and Goussous, 2005;
Whitley et al., 2009; Mukhtar et al., 2010 and Hillal et al., 2011; Ghazanfar et al., 2015; El-Katcha et
al., 2016; Saleem and Zanouny, 2016 and Saleem et al., 2017). They reported that supplementation of
probiotics in rations ruminants had positive effect on digestibility coefficients of differentt nuterints.
On the other hand, Ding et al., (2008) in weaned lambs and Whitley et al., (2009) in goats reported that
supplementation probiotics did not affect the digestibility of DM, OM and CP compared to control
group. Differences in the previous results may be due to animal used, methods of administration and
level and type of addition of probiotics (Whitley et al., 2009).

Also, the present results illustrated that supplementation of probiotics led to significant (P<0.05)
effect on total digestible nutrients (TDN) and digestible crude protein (DCP) in G3 in comparison with
G2 and G1. The improvement of TDN and DCP due to improvement digestibility coefficients of
different nutrients and digestible coefficient crude protein, respectively. The present results are in
agreement with Saleem and Zanouny, (2016) and Saleem et al., (2017)

Table (4): Effect of probiotics supplementation on digestibility coefficient of different nutrients
and nutritive values (LSM+SE) of experimental rations.

ltem Treatments

G1 G2 G3
No. animals 4 4 4

Nutrients digestibility coefficient, %
DM 69.34 + 2.76 71.88 +1.94 72.1+2.39
oM 71.33+157° 72.54 + 1.69% 73.14 + 1.36°
CP 70.79 + 0.59° 71.98 + 1.48% 72.62 +1.2°
CF 60.67 + 1.54 62.29 + 1.67 62.16 + 1.17
EE 71.10 + 1.38 72.81 + 153 72.61 + 1.64
NFE 71.38 + 1.68 72.81+1.42 73.10+ 1.40
Nutritive values, %

TDN 63.16 + 1.15° 65.03 + 1.16% 65.26+ 1.10°%
DCP 10.02 + 0.44° 10.59 + 0.47% 10.78+ 0.43*

a and b: Values with the different superscripts in the same row differ at P<0.05.
G1=Control; G2 =Probiotics supplementation (0.5g/kg CFM) ; G3 = Probiotics supplementation(1.00g/kg CFM)
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Growth performance

Data to study the effect of probiotics supplementation on some productive performance are
presented in Table (5). Body weight recorded insignificant differences among groups at the beginning
of the experimental period, while it significantly (P<0.05) increased in G3 in comparison with G2 and
G1. Generally, final BW of beef bulls recorded the higher value in G3 followed by G2. The lower
value of final BW recorded in G1. The present results indicated that the increase of BW at the end of
experimental period was 7.35% and 2.80% in G3 and G2 compared to G1. Also, the present results
showed the effect of probiotics supplementation on total gain and daily gain of beef bulls. Total gain
and daily gain recorded significant (P<0.05) increase in G3 in comparison with G2 and G1. At the
same time the present results illustrated that feed intake in G3 recorded higher values in comparison
with G2 and G1. The improvement of BW, total gain and daily gain in G3 due to positive effect of
probitics supplementation on feed intake, TDN and DCP. The present results are in agreement with
Whitley et al., 2009; Saleem and Zanouny, 2016; Yunus, 2016; Saleem et al., 2017. Also, in the study
by El-Katcha et al., 2016 reported that growing lamb received Bacteria probiotic supplementation in
drinking water result in higher final BW and weight gain.

Also, the present results illustrated that supplementation of probiotics led to significant (P<0.05)
effect on feed efficiency in G3 in comparison with G2 and G1. The improvement of feed efficiency
due to improvement total gain and daily gain. The present results are in agreement with El-Katcha et
al., 2016. They found that growing lamb received supplementation of probiotics showed better feed
efficiency.

Table (5): Effect of probiotics supplementation on some productive performances (LSM + SE) of

beef bulls.

ltem Treatments
G1 G2 G3

No. of animal 4 4 4
Initial Body weight, kg 255.66 + 3.19 252.98 +3.19 254.47 +3.19
Final body weight, kg 433.16 +8.77° 445.40 + 8.77* 465.04 + 8.77°
Total gain, kg 177.50 + 7.47° 192.42 + 7.47%* 210.57 + 7.47°
Daily gain, kg 1.18 +0.05° 1.28 +0.05% 1.40 £ 0.05°
Daily feed intake”, kg 9.12+0.32 9.24+0.32 9.43+0.32
Feed efficiency 0.129 + 0.002" 0.138 + 0.002%° 0.148 + 0.002°

a,b: Values with the different superscripts in the same row differ at P<0.05.

G1=Control; G2 =Probiotics supplementation (0.5g/kg CFM) ; G3 = Praobiotics supplementation(1.00g/kg CFM)
Daily feed intake from concentrate diets, hay and wheat straw.

Feed efficiency calculated by dividing daily gain (kg) on daily feed intake (kg/d).

Blood metabolites

Data to study the effect of probiotics supplementation on some serum blood metabolites in beef
bulls are presented in Table (6). Blood serum total protein and albumin concentrations of bulls at the
beginning, at 75 and 150 days of experimental period were not significantly different. Generally, data
in the present study indicated that the mean values of total protein and albumin concentrations were
increased in G2 and G3 in comparison with G1 as a results of probiotics supplementation. Kummer et
al., (1981) reported that blood serum total protein and its fractions can be used as indicator to evaluate
the ruminant nutritional status and physiological changes.The increase of the previous parameters in
G2 and G3 may be due to increase of digestibility coefficient of CP expressed as DCP. The present
results are in agreement with Yousef and Zaki 2001; Kuhn, 2002; Shahen et al., 2004; Kassab, 2007;
Zanouny 2011; Kassab & Hamdon 2014 and Saleem & Zanouny, 2016. They found that the increase in
digestibility coefficient of crude protein might be the reason for the increase in serum total protein and
its fractions. Also, the present results are agreement with Saleem & Zanouny, 2016; Yunus, 2016 and
Saleem et al., 2017. They found that the supplementation of propiotics led to an increase in total
protein and its fractions.

The effect of supplementation probiotics on glucose concentrations values in different experimental
groups are presented in Table (6). At the beginning of experimental period values of glucose
concentrations in different groups recorded nearly similar results. After 75 and 150 days during the
experimental period glucose values concentrations were increased in G2 and G3 in comparison with
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G1. The highest values were recorded in G3, while the lowest value recorded in G1. The improvement
of glucose values in G2 and G3 compared with G1 may be due to the positive effect of
supplementation probiotics on the nutritive values expressed as TDN (Table, 4). Results obtained by
Abd El-Latif (2003) in growing Friesian calves and Kassab and Hamdon (2014) in beef bulls, reported
that there are correlation between energy in the diet and glucose concentration in blood. Moreover,
increase of glucose concentrations in G2 and G3 compared with G1 may be, also, due to higher
carbohydrate metabolism as a result of higher thyroid hormones secretion. Results of increasing
glucose concentration in G3 and G2 compared with G1 as a results of probiotics supplementation are in
agreement with the results of Saleem and Zanouny (2016) and Yunus (2016).

Table (6): Effect of probiotics supplementation on some blood metabolites (LSM * SE) of beef

bull.
Item Periods Treatments
Gl G2 G3
No. of anmals 4 4 4
Day 0 7.11+0.19 7.12+0.19 7.14+£0.19
Total protein. a/dl Day 75 7.50+0.28 8.00+0.28 8.17+0.28
protein. g Day 150 7.50+ 0.28 7.99 +0.28 8.00 + 0.28
Day 0 3.10+0.08 3.14+0.08 3.16+0.08
Albumin, g/d| Day 75 3.30 £ 0.06 3.42 £ 0.06 3.58 £ 0.07
Day 150 3.29 £ 0.07 3.52 £ 0.07 3.55+ 0.07
Day 0 64.15+ 2.17 64.25+ 2.17 64.27 £2.17
Day 75 70.95+1.63 72.69 +1.63 73.78 £1.63
Glucose, mg/dl
Day 150 7257 £ 1.58 73.55 £ 1.58 74.52 £1.58
Day 0 62.25+£1.98 62.35+1.98 62.37+1.98
AST U/l Day 75 67.85% 2.84 68.82 £ 2.84 69.19+2.84
' Day 150 76.13 £6.76 78.32 £6.76 79.79 £6.76
Day 0 543 £0.22 5.44 +£0.22 5.43+0.22
ALT. U/ Day 75 572 +0.29 5.85+0.29 5.95+0.29
' Day 150 6.66 + 0.30 6.83+ 0.30 6.76 £ 0.30
Day 0 79.11 £2.85 79.23£2.85 79.28 £2.85
T3, ua/dl Day 75 84.44 + 4.48 86.45+ 4.48 87.06 £4.48
M9 Day 150 87.59 +5.21 89.26 +5.21 91.26 +5.21
Day 0 3.08+ 0.21 3.13+0.21 3.18+0.21
T4, pg/dl Day 75 3.85+0.32 4,12 +0.32 4.25+0.32
Day 150 4.66 + 0.46 4.92 + 0.46 499 + 0.46

G1=Control; G2 =Probiotics supplementation (0.5g/kg CFM) ; G3 = Probiotics supplementation(1.00g/kg CFM),
AST= Aspartate aminotransferase , ALT= Alanine aminotransferase , T3= Triiodothyronine , T4= Thyroxine.

The effect of probiotics supplementation on AST and ALT concentrations values are presented in
Table (6). At the beginning of experimental period activity of AST and ALT recorded similar results.
The highest value of AST and ALT at 75 or 150 days recorded in G3, while the lowest value was
recorded in control group (G1). The concentration of AST and ALT recorded in the present study are in
agreement with the normal ranges of AST and ALT activities (U/I) recorded previously in cattle by
Stojevic et al., (2005). They reported that the normal ranges of AST and ALT activities are 19.2 to
84.90 and 4.2 to 29.7, respectively. Thus, the present results indicated that the supplementation of
probiotics did not affect the physiological functions of the important organs, practically the liver
function.
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Blood serum triiodothyronine (T3) and thyroxine (T4) hormone concentrations of beef bulls at the
beginning, at 75 and 150 days are illustrated in Table (6). The differences in triiodothyronine and
thyroxine concentrations were not significant at the beginning of experimental period. But, secretion of
T3 and T4 at 75 and 150 days increased in G2 and G3 in comparison with G1. In addition, the data
revealed that the highest values of T3 and T4 were recorded in G3 followed by G2, while values of T3
and T4 in G1 recorded the lowest values. The increase in the secretion of the thyroid hormones in G2
and G3 may be due to 1- The increase of carbohydrate, fat and protein metabolism 2- The increase of
TDN intake as an indicator for energy metabolism. Also, the increase in the thyroid hormones
secretion may be due to there was a positive relationship between energy intake and the concentration
of the thyroid hormones as it was reported in literature by Ahmed, 2003; Kassab, 2007; Toshihiro
2010; Zanouny ,2011 and Kassab and Hamdon, 2014.

Economical efficiency

Table (7) illustrated that the effect of supplementation probiotics on economical efficiency of
experimental rations. The present results indicated that total feed intake cost (cost of concentrate, cost
of hay, cost of wheat straw and probiotics) were 2786, 2878 and 2974 L.E. for G1, G2 and G3,
respectively. In addition, the net profit (total price of total gain- total feed cost) recorded 2539, 2895and
3343 L.E. for G1, G2 and G3, respectively.

The results indicated that improvement of net profit as a result of supplementation probiotics in G2
and G3. The highest values of net profit were recorded in G3 followed by G2, while the lowest value
was recorded in G1. The highest values of net profit in G3 due to higher total gain and daily gain
obtained in this group as results of increase of feed intake. The present results are in agreement with
those Kassab and Hamdon (2014).

Table (7): Economical efficiency of fattening beef bulls by probiotics supplementation.

Treatments
Item Gl G2 G3
Total gain, kg 177.50 192.42 210.57
Price (1) of total gain 5325 5773 6317
Feed intake of concentrate, kg 670 655 652
Price (2) of concentrate 1875 1833 1826
Feed intake of hay, Kg 354 380 395
Price (3) of hay 531 570 593
Feed intake of wheat straw, kg 422 454 472
Price (4) of wheat straw 380 409 425
Price (5) of probiotics -- 66 130
Total price (6) 2786 2878 2974
Net profit, L.E. 2539 2895 3343
Improvement, % 100 114 132

G1=Control; G2 =Probiotics supplementation (0.5g/kg CFM) ; G3 = Probiotics supplementation(1.00g/kg CFM)
Total price (6) = Price (2) + Price (3) + Price (4)+ Price (5)

Net profit = Price (1) — Total price (6).

Price of kg/ (L.E): Gain=30, Concentrate= 2.80, Hay= 1.5, Wheat straw= 0.9, Probiotics=200.

The time of experiment (May to September2016)

CONCLUSION

From the present results it can be concluded that supplementation of probiotics in the ration of beef
bulls improved growth performance and nutrients digestibility under heat stress conditions. Such
improvement is due to a positive effect on blood metabolites parameters as physiological responses.
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