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Lol (sleid o bl (slo 0y
Plasma metabolites Experimental diets P-value

Alfalfa 5% BP* 20%BP SEM treat time Treat x time
S5 10.0 10.0 10.0 10.0 0.002 0.002 0.002
Glucose (mg/dl)
o5 sl ol ey 10.0 10.0 10.0 10.0 0002  0.002 0.002
BUN (%)?
$lyansl i gieal bl 10.0 10.0 10.0 10.0 0.002 0.002 0.002
AST (U/L)?
$lyiansl i gl oY 10.0 10.0 10.0 10.0 0.002 0.002 0.002
ALT (U/L)*
ol dimls U 5550 s 10.0 10.0 10.0 10.0 0002  0.002 0.002
LDL (mol/L)°

(P<0.05) il (o )13 sine SIS gyl S ey g b cid) o sla uSikso
Means within same row with different superscripts differ (P<0.05).
'By-Products were used instead of alfalfa in 5 and 10 % based on dry matter intake.
2Blood urea nitrogen
®Aspartate Aminotransferase
“Alanine Aminotransferase
SLow density lipoprotein
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Figure 1- Effects of different levels of by-productsin dietary on extent of gas production in vitro
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Table 1- Ingredient composition (%, DM basis) of the experimental concentrate
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Ingredients

(%) sy

<y &l

Corn grain

P &by

Barley grain

by dllos

Soybean meal

OL’.’S &b

Cottonseed

sy ol

Sugar beet pulp

PAS g

Wheat bran

iy elS

CaCOs

Sl

Salt

seling JoSo g (e dlgo
Mineral and Vitamin Supplement!
o bonnd OS5
Chemical composition
P 9

Crude protein

S oingh 53 Jolonal S
NDF

el g > Jglonal U
ADF

P o

EE

U claclyagS
NFC

(Szs osle pySokS p (5 ) pudpilie LB (5551
Metabolizable energy (Mcal/kg DM)

30

34

0.3

0.2

0.5

15.5

28.9

20.7

1.79

34

2.8

Premix contained (DM basis): 71g NaHCO: kg'!,19g Mg kg'!, 3g FeSO4 kg™!, 0.2g MnO kg'!, 0.3g
ZnSO4kg'!, 0.3 g CuSOs, 196 g CaSOy, Vitamin A, 1000000 IU kg, Vitamin D, 1000000 IU kg,
Vitamin E, 1000000 IU kg™!, 0.4 g kg™! antioxidant (B.H.T).
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Table 2- The effect of adding live bacterial culture on DM digestibility at different times of incubation in in vitro (%)

(Clo) ogmlisSl g bo; iles SEM
Incubation time (h) Treatments

CON P E P+E
(.mL:; o).,?) \ u@l")"
Experiment 1 (control diet)
2 29.4° 33.32 25.4° 26.6° 1.162
4 334 34.6 342 322 1.162
6 44.6° 43.4° 49.0° 45.2° 1.162
12 58.3 59.2 58.8 59.5 1.162
24 66.3° 69.4° 69.0° 69.2 1.162
(58 2o Vo + b ops) ¥ ioleil
Experiment 2 (basal diet + 10% Saccharose)
2 36.4° 35.2° 31.0° 234.6 1.145
4 38.2 37.1 37.8 40.4 1.145
6 40.6 40.8 40.0 41.6 1.145
12 63.2° 62.92 58.9° 57.6° 1.145
24 65.0° 68.8° 69.8° 69.8 1.145
(pH=0/0 @l op) ¥ iolo)l
Experiment 3 (basal diet, pH=5.5)
2 29.2¢ 29.0° 26.8° 31.0° 1.84
4 36.8° 33.8% 35.4% 32.6° 1.84
6 41.2° 47.2° 45,4 42.4° 1.84
12 50.7° 56.7° 49.6° 54.1% 1.84
24 60.2° 62.1® 265.5 64.0° 1.84

Means within same row with different superscripts differ (P<0.05).

(P<005) Al g Y ime BMBT )b Syt pe Bgyn b id) o sl Sls

'CON) control (basal diet without any additive), P) basal diet inoculated with 1x10% ¢cfu Propionibacteria feriderinrichii, E) basal
diet inoculated with 1x10® cfu Enterococcus faecium and P+E) basal diet inoculated with 1x10% ¢fu Propionibacteria feriderinrichii

+ Enterococcus Faecium.
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Table 3- The effect of adding live bacterial culture on OM digestibility at different times of incubation in in vitro (%)

(el amlisl s ole I
Incubation time (h) Treatments' SEM

CON P E P+E
(.mL:; o).,?) \ u@l")"
Experiment 1 (control diet)
2 29.45% 33.26° 26.31° 26.94° 1.58
4 33.96 35.57 35.78 33.47 1.58
6 45.03° 45.26° 49.89° 46.73% 1.58
12 59.15 59.68 57.68 60.52 1.58
24 67.15° 69.94° 70.42° 69.00° 1.58
(5,8 2o Vo + b ops) ¥ ioleil
Experiment 2 (basal diet + 10% Saccharose)

36.84° 35.57° 30.53° 34.31° 1.2
4 39.57 40.42 39.78 41.26 1.2
6 41.73 41.41 40.0 40.42 1.2
12 60.78° 64.18° 59.89° 58.84° 1.2
24 65.05° 69.89° 70.73% 70.73% 1.2
(PH=2,8 wyly op2) ¥ iulo]]
Experiment 3 (basal diet, pH=5.5)
2 28.84 28.42 27.15 30.31 1.96
4 35.57 34.10 34.94 32.42 1.96
6 40.84° 46.73 45.26% 42.73¢ 1.96
12 51.10 51.63 51.10 53.94 1.96
24 59.94° 60.26% 63.52° 63.10° 1.96

Means within same row with different superscripts differ (P<0.05).

(P<005) Al g Y ime MBI )b Syt pe Boyn b id) o slo ks

'CON) control (basal diet without any additive), P) basal diet inoculated with 1x10% ¢cfu Propionibacteria feriderinrichii, E) basal
diet inoculated with 1x10% ¢fu Enterococcus faecium and P+E) basal diet inoculated with 1x10% cfit Propionibacteria feriderinrichii

+ Enterococcus faecium.
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Figure 1- The effect of adding bacterial live culture on pH
' CON) control (basal diet without any additive), P) basal diet inoculated with 1x108 cfu Propionibacteria feriderinrichii, E) basal
diet inoculated with 1x10% cfi Enterococcus faecium and P+E) basal diet inoculated with 1x10% cfii Propionibacteria

feriderinrichii + Enterococcus faecium
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Table 4- The effect of adding live bacterial culture on N-NH; (mg/dL) at different times of incubation in in vitro

(Colw) coomnlysSST glagylo; iles SEM
Incubation time (h) Treatments

CON P E P+E
(.mL:; o).,?) \ u@l")"
Experiment 1 (control diet)
2 21.99 23.24 23.31 23.45 1.20
4 24.09° 26.11 23.67° 26.29° 1.20
6 24.46° 29.77° 31.46° 31.68? 1.20
12 26.47° 31.58% 32.17 31.122 1.20
24 29.56° 33.06 30.65° 30.87° 1.20
(5,8 2o Vo + b ops) ¥ ioleil
Experiment 2 (basal diet +10% Saccharose)
2 23.07° 25.86° 23.93° 27.47 2.53
4 29.05 27.66 30.40 26.64 2.53
6 30.90 32.54 31.56 32.82 2.53
12 34.93® 36.56 36.107 37.55 2.53
24 33.97 30.70° 35.54 38.86" 2.53

Means within same row with different superscripts differ (P<0.05).

(P<005) Al g Yo BMB] )b Syt pe Bgyn b id) o sl Sls

I'CON) control (basal diet without any additive), P) basal diet inoculated with 1x10% cfu Propionibacteria feriderinrichii, B) basal
diet inoculated with 1x10® cfu Enterococcus faecium and P+E) basal diet inoculated with 1x10% ¢fu Propionibacteria feriderinrichii

+ Enterococcus faecium.
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Table 5- The effect of adding live bacterial culture on ruminal volatile fatty acids (Mm) at different times of incubation
in in vitro

(Ceelo) gmmlisSSl sagsle Lo
Incubation time (h) Treatments'
CON P E P+E SEM

(.mL:; ° )..>) \ u@l")"
Experiment 1 (control diet)
el

69.84° 68.73¢ 66.624 72.43* 0.33
Acetate

"B’ﬁ?ﬁ 25.61° 30.34% 20.04¢ 31.91° 0.32
Propionate

s 9.82° 10.62° 6.41° 11.44° 0.32
Butyrate

<l 93! 2.57¢ 3.71° 2.44¢ 4.40° 0.32
Iso valerate

<l 2.43¢ 3.69° 2.32¢ 4,18 0.31
Valerate

Sigmgy bl 2.72b 2.27¢ 3.300 2.27¢ 0.02
Acetate: Propionate

(5958w 2oV e + Al o) ¥ inle ]l

Experiment 2 (basal diet + 10% Saccharose)

Sl

68.01* 68.032 65.24° 67.48° 0.35
Acetate

"B’ﬁ?ﬁ 33.23¢ 34.80° 3520 37.49 0.36
Propionate

iy 13.21¢ 17.00° 14.84 16.93¢ 031
Butyrate

<l 93! 2.08¢ 4,08 3.48° 5.16* 0.31
Iso valerate

il 5.38d 8.94b 8.04¢ 9.032 0.31
Valerate

Sigmgy bl 2.04° 1.95 1.85¢ 1.80° 0.20
Acetate: Propionate

(PH=0/0 sy 0,2) ¥ iolo]

Experiment 3 (basal diet, pH=5.5)

!

43.424 47.4> 44.11¢ 57.21° 0.30
Acetate

"B’ﬁ?ﬁ 13.95¢ 18.84° 18.34° 21.21° 0.31
Propionate

s 6.744 7.83¢ 8,725 9.112 0.30
Butyrate

<l 53! 1.30° 2.44b 3.30° 3007 0.31
Iso valerate

< 1.84¢ 2.76° 3.87 3.54 0-29
Valerate
Sman il 3118 2.51¢ 2.414 2.69° 0.02
Acetate: Propionate

(P<005) Al g Y ime OMBT )b Syt pe Bgyn b id) o oo Sls
Means within same row with different superscripts differ (P<0.05).
'CON) control (basal diet without any additive), P) basal diet inoculated with 1x10% ¢fu Propionibacteria feriderinrichii, E) basal
diet inoculated with 1x10% ¢fu Enterococcus faecium and P+E) basal diet inoculated with 1x10% cfit Propionibacteria feriderinrichii
+ Enterococcus faecium.
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Introduction: Rumen microbial manipulation has been of interest to ruminant nutritionists in order to
achieve improvement in the profitability and health of lactating cows. Concerns regarding the use of antibiotics
and other growth stimulants in animal feed industry have caused attention to find other alternative agents to
replace antibiotics. For these reasons, in ruminant, microbial cultures have been used to replace antibiotics to
enhance milk production in dairy cattle and improve feed efficiency and daily gain in beef cattle. Rumen
bacteria, that have ability to ferment carbohydrate, are primarily responsible for causing lactic acidosis in
ruminant. Propionibacteria are natural inhabitants of the rumen that comprise 1.4 % of the ruminal microflora
and produce propionic and acetic acid in the rumen. Therefore, propionibacteria have been used as a direct-fed
microbial to prevent the risk of acidosis in feedlot cattle. Last studies have reported that combinations of
propionic bacteria and lactobacilli resulted in increased average daily gain and improved feed efficiency in
feedlot cattle. The purpose of this study were preparation of live bacterial culture in laboratory and investigate
the effect of adding live bacterial culture on digestibility and ruminal fermentation parameters on in vitro
condition.

Materials and Methods: Three in vitro experiments designed in order to determine the effects of bacteria
strains supplementation on dry matter and organic matter digestibility, pH, VFA and ammonia nitrogen
concentration. Bacterial pure strains were Propioni bacterium freudenreichii and Enterococcus faecium. Stock
cultures of freeze-dried strains were individually inoculated into 5 mL Brain Heart infusion (BHI) and sodium
lactate broth (SLB) respectively and incubated at 37 °C for 24 h under anaerobic conditions. By pour plating
serial 10 fold dilutions (in sterile ringer’s solution) on demand, Rogosa, sharp agar and SLB agar plates were
incubated anaerobically at 37 °C for 48h. 108 ¢fu /ml of culture were produced after 24 and 36 h of culturing.
Rumen fluid was collected 3 h after morning feeding from three ruminally fistulated sheep with mean body
weight of 45+2.5 kg. Buffer was prepared as proposed by Goering and Van Soest (1970). In an anaerobic
condition, 50 ml of buffered rumen fluid (ratio of buffer to rumen fluid was 1:1), was dispensed into a 100 ml
serum bottle containing 0.5 g DM of the experimental diet (four replicate) for each experimental incubation time
(2, 4, 6, 12 and 24 h). The experimental treatments were: CON) control (basal diet without any additive), P)
basal diet inoculated with 10% cfi Propionibacteria feriderinrichii, E) basal diet inoculated with 10% cfu
Enterococcus faecium and P+E) basal diet inoculated with 103 ¢fu Propionibacteria fredrinrichii + Enterococcus
faecium. Rumen fluid was collected before morning feeding from three ruminally fistulated sheep. In all
experiments a diet based on concentrate were used with the ratio 90: 10 of concentrate to forage. In the second
experiment 1 mL sucrose (10% w/w) injected to the diet and in third experiment pH adjusted to 5.5 at the
beginning of experiment. After 2, 4, 6, 12 and 24 h of the incubation, the bottles were respectively transferred to
an ice bath to stop fermentation and then opened to measure medium pH using a pH meter (Metrhom pH meter,
Model 691). Then, each bottle content was filtered (42 um pore size) and a 5 ml sample of each filtrate bottle
was taken and acidified with 5 ml of 0.2 N HCl and frozen at -20°C. for analyzing VFA by gas chromatography,
4 mL of each filtrate bottle were stabilized with 4 mL meta-phosphoric acid Liquid effluent was collected in
flasks containing a solution of HySO, to maintain pH values below 2, and samples were taken for volatile fatty
acids The filtrated residual was oven dried (60 °C for 48 h) and used to calculate in vitro dry matter and organic
matter disappearances.

Results and Discussion: DM and OM digestibility for all treatments increased during incubation. Control
treatment had lowest DM digestibility. Changes in OM digestibility was in same manner with DM digestibility
in all treatments and control had lowest OM digestibility significantly. In comparison with initial pH, treatments
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control, Propionibacterium fredrinrichii, enterococcus faecium and mixed of Propionibacterium fredrinrichii +
Enterococcus faecium had decreased 0.91, 0.73, 0.76 and 0.58 unit, respectively. NH3-N concentration after 2h
after incubation was low in all treatments and increased during incubation, but for control it was low in compare
with other treatments during incubation. Adding bacterial culture had significantly effect on VFA concentration.
There was significantly difference among treatments on acetate: propionate ratio and treatments 2 and 4 had
lowest ratio.

Conclusion: Generally, DM and OM digestibility and VFA concentration can be affected positively and
significantly by live bacterial cultures additives. These changes would be associated with the stabilization of
rumen pH and provide favorable conditions for microorganisms’activity in the rumen.

Keywords: Digestibility, /n Vitro Condition, Live Bacterial Cultures, Ruminal N-NHj, Volatile Fatty Acids
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Table 2- Summary of the effect size (Hedges’s g) between dietary Zn supplementation vs. no supplementation for
performance, plasma/serum concentration Zinc, ALP and SOD activity of fattening lamb calculated according to fixed
and random effects models
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Random effects models
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Average dry matter intake
ol Jde

Fixed effects models
olai Jie

Random effects models
B had cupo

Feed efficiency

ol Jde

Fixed effects models
olas Jao

Random effects models
bawdy b oy 595 Oliee
Zinc

ol Jae

Fixed effects models
sdlai Jde

Random effects models
jblawsd OglilT

Alp

b Jde

Fixed effects models
olas Ja

Random effects models

+0.488 0.152  0.001  17.757 15.807 0.260

+0.499 0.168  0.004 - - -

-0.048 0.161 0.763 0 7.767 0.734

-0.048 0.161 0.763 - - -

+0.021 0.166 0.898 52.627 23218 0.016

+0.057 0.241 0.814 - - -

+1.080 0.185 <0.0001 31.282 14.552 0.149

+1.129 0.225 <0.0001 - - -

+1.359 0.176 <0.0001 25.083 16.018 0.190

+1.397 0.205 <0.0001 - - -

SBgeuwd AT g
Sod
ol Jde
Fixed effects models
Holas Jaw
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+0.738 0.178 <0.001 37.382 15970 0.1
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Figure 1- Forest plots of the effects (Hedges’s g) obtained in fixed and random effects models for differences in ADG
when Zn-supplemented (B) and no supplemented (A) diets were fed to fattening lamb. The size of the squares
illustrated the weight of each study relative to the mean effect size, which is indicated by the diamond at the bottom.
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Figure 2- Funnel plots of the effect sizes (Hedges’s g) following zinc supplementation for average daily gain in lamb.
Empty circles indicate observed values, and full circles possible missing values.
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Figure 3- Forest plots of the effects (Hedges’s g) obtained in fixed and random effects models for differences in DMI
when Zn-supplemented (B) and no supplemented (A) diets were fed to fattening lamb. The size of the squares

illustrated the weight of each study relative to the mean effect size, which is indicated by the diamond at the bottom.
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Figure 4- Funnel plots of the effect sizes (Hedges’s g) following zinc supplementation for average dry matter intake in
lamb. Empty circles indicate observed values, and full circles possible missing values.
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Figure 5- Forest plots of the effects (Hedges’s g) obtained in fixed and random effects models for differences in feed
efficiency when Zn-supplemented (B) and no supplemented (A) diets were fed to fattening lamb. The size of the
squares illustrated the weight of each study relative to the mean effect size, which is indicated by the diamond at the
bottom.
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Figure 6- Funnel plots of the effect sizes (Hedges’s g) following zinc supplementation for feed efficiency in lamb.
Empty circles indicate observed values, and full circles possible missing values.
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Figure 7- Forest plots of the effects (Hedges’s g) obtained in fixed and random effects models for differences in
plasma/serum concentration Zinc when Zn-supplemented (B) and no supplemented (A) diets were fed to fattening lamb.
The size of the squares illustrated the weight of each study relative to the mean effect size, which is indicated by the
diamond at the bottom.
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Figure 8- Funnel plots of the effect sizes (Hedges’s g) following zinc supplementation for plasma/serum concentration
Zinc in lamb. Empty circles indicate observed values, and full circles possible missing values.
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Figure 9- Forest plots of the effects (Hedges’s g) obtained in fixed and random effects models for differences in ALP

when Zn-supplemented (B) and no supplemented (A) diets were fed to fattening lamb. The size of the squares
illustrated the weight of each study relative to the mean effect size, which is indicated by the diamond at the bottom.
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Figure 10- Funnel plots of the effect sizes (Hedges’s g) following zinc supplementation for ALP in lamb. Empty circles
indicate observed values, and full circles possible missing values.
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Figure 11- Forest plots of the effects (Hedges’s g) obtained in fixed and random effects models for differences in SOD
when Zn-supplemented (B) and no supplemented (A) diets were fed to fattening lamb. The size of the squares
illustrated the weight of each study relative to the mean effect size, which is indicated by the diamond at the bottom.
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Figure 12- Funnel plots of the effect sizes (Hedges’s g) following zinc supplementation for SOD in lamb. Empty circles
indicate observed values, and full circles possible missing values.
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Introduction

Zinc (Zn) is well known as an essential trace element in animal nutrition to ensure optimal body functions
and animal health. Previous studies have demonstrated that Zn supplementation has improved the rate of animal
growth in practical feeding regimes. Traditionally, the farm animal diets have been supplemented with Zn in the
inorganic forms as either zinc oxide or zinc sulfate. The use of organic Zn sources in the form of chelates and
supplements for ruminant diets has increased in recent years. Many studies have been conducted to interrogate
the relative bioavailability of organic Zn sources in comparison to inorganic forms in ruminant nutrition. Meta-
analysis is the statistical combination of results from two or more independent studies for the purpose of
integrating findings or results for the under study subject. Meta-analysis can be helpful in determining whether
multiple tests of an intervention yield effects on an outcome construct of interest that are similar in direction and
magnitude. In the current meta-analysis the organic and inorganic zinc supplementation effects on performance
of fattening lambs have been compared.

Materials and Methods

A literature search was initially conducted using PubMed, Medline, Science Direct, and Google Scholar data
bases and investigated references in the papers. It was also based on the following key words: zinc, organic zinc,
inorganic zinc, zinc sulfate, zinc oxide, zinc methionine, zinc proteinate (s), zinc polysaccharide, growth
performance, and fattening lamb. The resulting 14 articles were examined for inclusion or exclusion in this
analysis. Then seven studies were included in this meta-analysis; and prepared 14 comparisons for average daily
gain, 12 comparisons for average dry matter intake and feed efficiency, 11 comparisons for serum/plasma zinc
concentration and super oxide dismutase activity, and 13 for alkaline phosphatase activity. Meta-analyses were
carried out using the Comprehensive Meta-Analysis package, version 2. The size effects of across studies were
calculated with fixed and random effect models. The presence of true heterogeneity among studies was identified
with Cochran’s Q —tests and quantification of the degree of heterogeneity was done with the 12 index. Possible
publication bias was evaluated with funnel plot and statistical tests.

Results and Discussion

The results of this meta-analysis showed that the addition of Zn in the diet, has a positive effects on average
daily body weight gain (+0.5 £ 0.17), increase in serum or plasma zinc content (+1.13 + 0.225) and alkaline
phosphatase enzyme (+1.4 + 0.205) and superoxide dismutase activity (0.8 + 0.226). However, Zn
supplementation in either form (inorganic or organic) had no significant effects on some variable such as daily
feed intake (-0.05 + 0.161) and feed conversion ratio (0.06 £+ 0.241). This quantitative meta-analysis of data from
several experiments indicated that dietary Zn supplementation significantly increased average daily body weight
gain, serum or plasma Zn concentration, alkaline phosphatase and superoxide dismutase activity in fattening
lambs. Superoxide dismutase is a redox metalloenzyme involving in cell defense mechanisms against oxidative
stress as well as animal health. This enzyme can reduce oxidative stress therefore improves immune functions.

Conclusion
The results of this meta-analysis confirmed that organic sources of zinc supplements especially the zinc-
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proteinates are more effective than the inorganic forms for improving lamb growth performances. However,
more precise experiments are required for reaching to the practical implementations.

Key words: Fattening lamb, Inorganic zinc supplementation, Meta-analysis, Organic zinc supplementation,
Performance
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Table 1- Chemical composition and secondary metabolites (DM%) in evaluated plant species

usadles (Solus ol spdolens
Atriplex leucoclada  Seidlitzia rosmarinus  Suaeda fruticose
Mean = SD Mean £ SD Mean £ SD SEM
Higes s 36 36 36 -
Sample number
N e ae
(o3edke) St oile 42.20 38.20 37.70 -
Dry matter (Fresh forage) ' ' '
\ " as . st
(o3 S lgn abgle) S o3ke 94.64 94.23 94.33 0.219
Dry matter (As-fed forage) ' ' ' '
o o3l 86.00° 68.8° 703 1.85
Organic matter
Pl oy 5.79b 11.722 12,007 0.529
Crude Protein
Sl oslas 1.20P 1.52@b 1.782 0.15
Ether extract
FuSB 13.96° 31.142 29.662 1.78
Ash
ﬁ*:SFoxe.ai 2 Jolorals LI 67.62 38.02° 43.84P 2.23
ol 022253 53 Jglonels S 42.69° 20.24b 25,60 1.99
ADF
0 8.55° 5.22b 7.2 0.51
Lignin
)'J’l“ﬁf“ 25,532 15.98¢ 18.62° 0.605
Hemicellulose
gk 31.962 13.97° 15.07° 1.46
Cellulose
NFC
b a b
Grssd b GBSy S 11.43 17.61 12.72 1.10
NDSF
b b
L5 iyl 3 Joloee G 5.34 11.10? 6.00 1.08
TESC
c b a
sy A Jgbl 5 Jglomo (slacslyng: 0.287 0.302 0.398 0.04
s 0.45b 0.42b 0.692 0.085
Starch
o ‘Sb’.’\’w‘ . 0.007 0.018 0.012 0.0038
Organic acids
P il Ols 5
Plant secondary metabolites
Aiged dlini 9 9 9 _
Sample number
o8 bS5 1.137¢ 13100 2.308¢ 0.20
Total phenolic compounds
o F 0.348¢ 0.48° 0.331 0.113
Total Tannin
NS S 2.6¢ 3,80 3.0 0.16

Total Oxalate
A o gl St ole (gl bt 5 Std b 5 ladiged 1Kis lga adgle (St odle aind Sis (9] 50 Cudls 1 sy alolB ladiges 203 adgle Sis o3le’
(P<e/0) )15 o sine V] Cglite By > b chsdy o 515 ISl Loy, Sils 5kl clas :SEM

NFC: Non-fibrous carbohydrates

NDSF: Neutral detergent soluble fiber

TESC: Total 80% Ethanol-Soluble Carbohydrate

1Dry matter of fresh forage: Samples were dried immediately after harvesting; Dry matter (As-fed forage): Samples were oven died,
after air-drying.

SEM: Standard error of means

Means within same row with different superscripts differ (P<0.05).
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Table 4- Degradation kinetics of treatments NDF at incubation times

Oyl sl

Incubation time

B jled 4 6 8 10 12 24 48 72 96
Treatments

1 3.7t18 89:09 117+3.0 20.1+t1.7 256+19 31.4+48 34418 36.3+1.3 38.9:3.7 48.3+3.2M
2 42+04 7.6+2.2 132+¢27 16.1#3.7 185+0.8 19.5+62 23+48 27.4+39 30.1+2.1 34.323.0°
3 25+0.26 4.2+1.9 112421 187+2.6 216427 24.3+18 24.8+35 255:42 31.1+1.9 50.7+6.6%
4 3.4+0.7 5.2+05 14.2+1.4 21.2+2.3 215+6.3 232414 26.1+20 41.6+3.2 41.6+5.1 44.9+2.3%
5 47+0.4 7.3x05 27.1+3.8 35.0x1.5 45.6+15 46+1.6 478+1.1 51.6+3.6 52.7+4.1 60.4+4.62
6 22410 4.2+1.3 10.743.2 15.0+3.1 17.6+3.1 23.4+0.6 29.9+10 34.1+3.3 38.3+1.4 50.1+3.5%
7 42+1.4 49+15 224443 246451 26.8+7.1 33.3x5.8 35.6+x3.6 47.0x1.5 57.9+0.8 62.4+1.02
8 1.3+0.6 4.7+1.2 145429 29.0+1.7 32.0#3.7 32.7+7.8 33.3+2.4 441458 49.9+17 53.0+1.72
9 43+15 5.7+0.7 8.4+0.9 18.1+0.3 22.1+1 24.7+20 37.4+3.1 453+24 52.8+0.7 54.0+1.0%®

Sabio 8o )d FEID (Y jlasd) josiokus dopd YYD +astwdile (Salw do)d F5/0 (Y jles) dstwddlo (Solw dopd Voo oV jlas) sl aopd £5/0 +atwddls ( Salw Lo ) YY/0
FEI0 (Y Jlas) jodoluw duoyd> YYD +lil do )3 FF10 (£ jlass) jaubolw duoyd FF/D +iubuwdBle (Sl 1o yd YYD (B jlos) sl doyd Ver (¥ Hloss) olidl tioyd VYO +aiuweble

(A Jless) ygsolew o pd Voo A Hlaws) sl doyd YYD + jadoluw o yd
(P<+/+0) 35,1 o sime B3] Cilire gy b g S 31 5 bl
33.5% AL+ 66.5% SR (Treatment 1), 100% AL (Treatment2), 66.5% AL+ 33.5% SF (Treatment 3), 66.5% AL+ 33.5% SR
(Treatment 4), 100% SR (Treatment 5), 33.5% AL+ 66.5% SF (Treatment 6), 66.5% SR+ 33.5% SF (Treatment 7), 66.5% SF+

33.5% SR (Treatment 8), 100% SF (Treatment 9).

AL: Atriplex leucoclada, SR: Seidlitzia rosmarinus, SF: Suaeda fruticose.

Means within same column with different superscripts differ (P<0.05).
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Table 5- Degradation parameters and Kinetics of treatments crude protein at incubation times

O9mligSil Ceslus S5 skl b

Incubation time Degradation parameters
B jlos 0 4 6 12 24 48 96 a B at+b c ED
Treatments
1 0.5+#5.7 1.9+23.1 3.2#26.3 3.7#29.2 1.2+#51.3  4.8+58.6 1.8%+60.7 2.7+7.8 3.4#53.4 3.1%61.2 0.010*+0.06 435
2 0.5+#5.6  3.2+12.0 25+142 15+145 0.6+30.3 2.0£31.1 1.29+39.1 1.8+6.2 2.7+32.7  2.3%38.9  0.009°+0.04 24.7
3 0.3+9.2 1.3+36.9 1.7#41.0 0.9+428 1.6+54.3 0.5+61.2 1.1°+62.6  2.6+12.1 3+47.4 2.84#59.5  0.020°+0.13 50.7
4 0.5+8.2 1.1+30.4 2.0+335 0.8+40.1 0.6+47.7 3.3+54.5 0.7°+55.6 2+10.2 2.3+43.2  2.1+#534 0.010°+0.12 447
5 0.945.7 1.9+119 204156 1.2+284  0.3%40.2 0.2+49.0 1.8°+49.1 1.3+3.6 1.7+46.9 1.4250.6 0.006*+0.06 34.8
6 0.6+7.5 2.1+175 174225 0.4+345 3.8%47.0 0.2+48.3 0.5%£52 1.6+6.4 19+449 1.7#51.3 0.009°+0.08 39.1
7 0.3+6.7 0.6+16.8 0.8425.7 0.3+35.9 1.8+416 0.1+47.1 0.4°#50.7 1.174¢6.5 1.4+42.3 1.3+48.8 0.007°+0.09 38.1
8 1.2#7.1 3.6+16.8 0.3+20.7 1.7¢24.7 7.3+38.3 1.7£39.7 1.89+42.1 2.7+7.4 3.3+345 2.9+41.9  0.002°°x0.07 31.9
9 0.5+4.3 0.9+8.8 1.5+125 0.7¢31.6 0.7#39.1 0.22+44.4  0.7°+50.8 1.6x7.1 22+48.1 1.9+49.7 0.008*+0.06  33.8

Salw 1o FEI0 (¥ )las) jodiobw duo)d YYD+t wdile (Sl 8oy FF/0 (Y jlows) dbwdlo (Sokw dopd Voo () Hlow) sl duo s £F/0 + sl  Solw 1o YY/0
FEID Y jloss) yosiobw Lo yd YY/D + Ll ko> FFID (£ jloss) jguboluw duoyd FEID +abwdBle  Soliw 1o )3 YY/O (B jlass) oylisl dopd Voo ¥ jlows) il duopd YV/D +uduwdBl
(2 less) Hadolus dopd Voo A Hlass) sl 2o )d YYD + jadoluw uoyd

Sso bt ED s ¢35 b 1€ spltrion Jouilty P ajos 18 Gise b ol o (i A
(P</+0) wls Jlyne BT Galisen gy byt o J313 53 by Silo

33.5% AL+ 66.5% SR (Treatment 1), 100% AL (Treatment2), 66.5% AL+ 33.5% SF (Treatment 3), 66.5% AL+ 33.5% SR
(Treatment 4), 100% SR (Treatment 5), 33.5% AL+ 66.5% SF (Treatment 6), 66.5% SR+ 33.5% SF (Treatment 7), 66.5% SF+
33.5% SR (Treatment 8), 100% SF (Treatment 9).
AL: Atriplex leucoclada, SR: Seidlitzia rosmarinus, SF: Suaeda fruticose.
a: Fast degradable fraction, b: Slowly degradable fraction, c: Degradation rate, ED: Effective degradability
Means within same column with different superscripts differ (P<0.05).
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In Situ Rumen Degradability of Halophyte Plants Atriplex leucoclada, Suaeda
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Introduction: Halophytic plants constitute a significant part of the local flora in arid and semiarid regions.
Native sheep, goats and camels graze these forages. The Suaeda fruticosa, Seidlitzia rosmarinus and Atriplex
leucoclada that are belonging to the chenopodiaceae family, have considerable forage potential in the arid and
semiarid rangelands. Overall, these plants are tolerant to drought, and used to reclaim degraded rangeland. In
addition, they reduce ground water salinity and improve condition and structure of soil. Meanwhile, there are
some secondary metabolites in halophytic plants like condense tannin that effect on consume and performance of
the animals. Characteristic of a pasture, climatic conditions the pasture, range management, time of grazing in
the pasture, animal characteristics and method of study are factors that all or some can influence yield, chemical
compositions and rumen degradability of Halophytic plants. There are a few reports about the nutrition value of
Atriplex spp., Seidlitzia spp. and suaeda spp. Therefore, the objective of this study was to evaluate of chemical
composition and nutrients degradability of these halophyte plants for dromedary camels.

Material and Methods: This study was conducted in Agricultural Sciences and Natural Resources
University of Khuzestan. Two female camels (about four years old) with rumen fistula were used in present
experiment. The plants sampling were conducted from three regions of Jofer, Howayzeh and road of Abadan-
Khorramshahr on the Khuzestan province in southwest of Iran, an area of approximately 60 Km in diameter. All
ranges in term of topography have plain shape, without stone and deep canyons, and with high levels of
underground water. The soil of these ranges has salinity characteristic and clay constitution. The study regions
climate typified that of south Khuzestan. Annual mean temperature is 24.9°C with average minimum and
maximum temperatures ranging from 2.6°C in January to 42°C in August. Precipitation averaged 224 mm per
day. The study area had a fair diversity of vegetation types. Four types of these plants named Atriplex
leucoclada (AL), Suaeda fruticosa (SF), Seidlitzia rosmarinus (SR) were evaluated individually or in different
mixture in completely randomized design. Treatments were, T1, 33.5% AL + 66.5% SR; T2, 100% AL; T3,
66.5% AL + 33.5% SF; T4, 66.5% AL + 33.5% SR; T5, 100% SR; T6, 33.5% AL + 66.5% SF; T7, 66.5% SR +
33.5% SF; T8, 66.5% SF + 33.5% SR; T9, 100% SF. Dry matter (DM), crude protein CP, ether extract (EE), ash,
NDF, ADF, lignin, hemicellulose, cellulose, non-fibrous carbohydrates (NFC), neutral detergent soluble fiber
(NDSF), total 80% ethanol-soluble carbohydrate (TESC), organic acids, starch and in situ degradability of DM,
OM, NDF, CP of each plants were measured.

Results and Discussion: Atriplex leucoclada had the highest hemicellulose, NDF and organic matter among
three halophyte plants. The highest concentrations of tannin and oxalate and organic acids were related to
Seidlitzia rosmarinus. The SR and AL had respectively highest and lowest dry matter (DM) degradability and
effective degradability (ED) (P<0.05). There was not any difference between Seidlitzia rosmarinus and mixture
of Seidlitzia rosmarinus + Suaeda fruticose (Treat 7 and 8). Briefly, according to the results of this section,
replacement the high levels of Seidlitzia rosmarinus instead of Suaeda fruticose, increase the dry matter
degradability more effectiveness than low levels of that. Organic matter degradability of the SR and SF was
significantly higher than the AL (P<0.05). The T; and T, treatments had the highest and lowest NDF
degradability among others, respectively (P<0.05). Crude protein degradability was highest in the treat
containing 66.5% SR+33.5% AL (T1), and AL treat had lowest in situ CP degradability percentage. The results
were shown that CP degradation rate was faster than DM, OM and NDF in the initial incubation times.
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Conclusion: It was concluded that according to DM, OM and NDF degradability, the best plant mix for
better feeding of grazing camels are treatments Ts, T7 and Ts (without AL); but as protein degradability and
chemical composition data, the treatments containing AL (T1, T3, T4 andTs, excepted T,) were the best mix.
Therefore, it seems that one of the strategies for improving the digestibility of halophyte plants in camels is
mixing these plants with each other, which according to the results of the present experiment, a combination of
AL with SR or SF may be caused to more ruminal degradability in feeding of grazing camel and rehabilitation of
rangelands.

Keywords: Nylon bags, Organic acids, Oxalate, Phenolic components, Tannin
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Table 1- Ingredients and chemical composition of
experimental diets fed to Arabi sheep’s
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Metabolizable energy (Mcal/kg)
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Table 2- Chemical composition of the myrtle leaves (% DM)

3,90 Sy Suid odle S ol adagad pd Jolowel BLII IS paigud 40 Jolomol DU old yuiig g ool
Myrtle leaves DM Ash ADF NDF CP Tannin
25.36 2.2 27.32 55.04 16.29 4.98
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Table 1- The effect of different levels of myrtle leaves on in vitro fermentation parameters and gas production

0393 Fiww ylonk] 03y b by Jlosle  Siwlee 958 e e e g e
P e ol ﬁi);ﬁ;biaf‘ M’ 9 I ° o o o) ;8 Wy C).-’ ;8 _\:39_, Jnily
Treatment 295 biomass (055 o) 25 S - Gas production  Potential of gas
Microbial (mg) Truly digested (= rate (mL/h) production (mL)
biomass organic matter Partitioning
efficiency (%) (mg) factor (mg/mL)
Control 0.614° 150.95 245.75 8.742 0.034 68.39¢
0.2 0.547° 143.50 262.05 5.74b 0.039 79.73
0.4 0.748? 199.65 266.75 5.18° 0.044 97.79?
0.6 0.763? 177.55 232.60 7.922 0.036 61.724
SEM 0.022 16.68 16.68 0.501 0.003 1.93
P-value 0.013 0.210 0.523 0.019 0.173 <0.0001

(P<<-140) 35yl (o)l me BB (gylol s 51 alitio et Bgyn gyl dlael g o 4 s Sl 3,15kl glas? SEM
SEM: Standard error of means, Means in columns with differing superscripts are different (P<0.05).
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Figure 1- Kinetic of gas production of experimental diets containing different levels of myrtle leaves before feeding
myrtle to sheeps



YOV sl g o5 lbamionl 8 (5 0 s pdumdd » )90 S il

350 Sy ilies o g5l sloojr (RLLS < iean -0 Jod>
Table 5- In vitro digestibility of diets containing different levels of myrtle leaves

oo D g 53 Jolomo AU b Cuill SUiS a3bo i Culsld

Treatment
NDF digestibility DM digestibility

Control 61.95% 84.842

0.2 67.60% 84.972

0.4 72.312 87.50°

0.6 59.25¢ 83.742
SEM 241 1.15
P-value 0.01 0.005

(D<A120) Syl gyl gime BB (g)lal s 51 aliio put B> (sl dlael gty 53 o Sile 3,05kl slas :SEM
SEM: Standard error of means, Means in columns with differing superscripts are different (P<0.05).
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Table 6- Feed intake, average daily gain and feed conversion in sheep fed with diet containing myrtle leaves

_ KE- ) >

19y 3D Suwid ook ¥ SEM  P-value
72 i Control  Myrtle

8 Said odle
rae S 0 89599 919.70 2635  0.548
Dry matter intake

; [ osle
pras oo 895.16 917.28 2613 0571
Organic matter intake

8 T oolo 0
b ) osle s 201.88¢ 18227° 3.99  0.013
Organic matter of fecal

iy i3 osle i
o > Jase 20257° 188.80° 344  0.030
Dry matter of fecal
PP R S 34941 43523* 602  0.009
Crude protein intake
2 O S 6296 5653 249  0.209
Crude protein of fecal
(£,5) &35, 0o Ll 133.00 186.00 2591  0.537
Daily weight (g)
Shot s e 472 378 0242  0.265

FCR

(D<A140) 35yl (gl gime BB gkl s 51 bty By y> (lyl> dlael sy yo 3 b pSibie 5)luibisl (glas :SEM
SEM: Standard error of means, Means in rows with differing superscripts are different (P<0.05).
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Table 7- Digestibility of nutrients in experimental diets
390 S 03l 0,5 sl 3590

SEM  P-value

(g DM/d) Control  Myrtle
Sais oolo
7797 7967 0.678 0.161
Dry matter
o odle 7802  79.69 0675 0.167

Organic matter

(S 000 9ub )3J9l.>mb Ul 76.62

Neutral detergent fiber

&l 0y gu )3J91.'>mlj Ul 66.38

Acid detergent fiber

Pl& 9 81.28b

Crude protein

79.628 0.702  0.037

67.95 1.02 0.363

87.012 0.881  0.044

(D<A140) Syl (gl gime BB (g)lal s 51 aliia put By y> (sl dlael gty 53 o 5, Sile 3,05kl (slas :SEM
SEM: Standard error of means, Means in rows with differing superscripts are different (P<0.05).
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Table 8- Population and morphology of rumen protozoa (cell per mL rumen x10%) of sheep fed with myrtle leaves

sloss poudgkyd  posudghudgil  egrdgll  (SgSwsr Sl T9ieg s JSCunen
Treatment  Diplodinium  Eudiplodinium  Entodinium  Ophryoscole  Total protozoa

2% 1.375 0.125
Myrtle
aald 1.875 0.375
Control
SEM 0.205 0.205
P-value 0.108 0.405

0.75 0 2.250

0.5 0.25 3.000
0.258 0.115 0.831
0.505 0.148 0.534

(P 1+8) 55yls 6yl ime BMS] o)Ll JLa5 J) asbio b gy (sl el g ym 53 daSibie 3 ikl sl :SEM

SEM: Standard error of means, Means in columns with differing supe

rscripts are different (P<0.05).
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Table 9- Different species of rumen protozoa (cells per mL rumen x 10%4) of sheep fed with myrtle leaves

“g ) 9359 ol 2% SEM  P-value
Species Protozoa Control  Myrtle
 peilole pprnshed 0625 0625 0375 100
Diplodiniummonacanthum
| Parselyise ook 1.00 0500 0.298  0.256
Diplodinium monolobosum
bedsles S ok pashe 000 0250 0.115 0.148
Diplodinida Diplodinium polygonale
oY pardpshe 0125 000 0088 0.334
Diplodinium labatum
ol psioshed 0.00 000 0088 0.334
Diplodiniumflabellum
s P ks 0125 0.125 0.088 0.334
Eudiplodinium bovis
sk 0/250 000 0.088 0.334
[RWTRIRYS| Eudiplodiniumdilobum
Eudiplodinida pols) prciskes 0425 000 0176 0.334
Eudiplodinium rostratum
#2755 o325 0125 0250 0.97 0.661
Entodinium caudatum
Dby o5l 0125 0375 0205 0.405
Entodinium dubardi
beegsl P27 YL, s 0125 000 0088 0.334
Entodinida Entodinium rectangulatum
Catitaxed 0250 0125 0115 0.148
Entodiniurn nanellurn
besSlpSiss 31 oSSl 31 0125 000 0121  1.00
Ophryoscolexina Ophryoscole

(P<e1+0) 35,0 (g Iy xe AW (glal Jlas 5| alitio e gy gyl Slacl Jlaws yo 55 oSSl 3 ikl (sls :SEM

SEM: Standard error of means, Means in rows with differing superscr

ipts are different (P<0.05).
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Table 10- Fermentation parameters in the rumen of animals fed experimental diets

Treatment Ammonia nitrogen (mg /100 ml)

el 16.05° 6.20
Control

o 8.20" 6.57
Myrtle

SEM 0.708 0.379
P-value <0.0001 0.510

(P<140) 35l (ol sime BM] ()lol (a5 5| aliiapue gy (slyld shael gty 3 o pSSle 3kl (sllas :SEM
SEM: Standard error of means, Means in rows with differing superscripts are different (P<0.05).
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Table 11-Blood metabolites of sheep fed with diet containing myrtle leaves (mg/d)

. o - Jgyals’ 059!
s . * cT s P9 Cholesterol (mg /dL)  Urea (mg/dL)
Treatment  Triglycerides (mg/dL) Glucose (mg/dL)

Jals

19.252 100.502 46.75 38.872
Control
290 14,75 97.75 45,50 30.220
Myrtle
SEM 0.381 0.489 0.395 0.677
P-value 0.0003 0.0073 0.0667 0.0001

(P<<-140) 35yl ()l ime BB (g loylas 31 alitio pé Bgyn gyl dlsel ygia o 45 dlon Sl 3,5kl ¢t :SEM

SEM: Standard error of means, Means in columns with differing superscripts are different (P<0.05).
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Introduction: Myrtle is from Myrtaceae family with scientific name, Myrtus communis. Myrtle leaves
mainly containing terpynolen, cineol, linalool, terpineol and acetate lynalyl. Also including the active ingredients
as phenolic acids such as galic acid, vanillic acid and ferulic acid, tannins such as galotannin and flavonoids such
as, myrcetin, catechin and quercetin. Many plants synthesis secondary metabolites that have antimicrobial
activity, regulation of ruminal fermentation and subsequently improve nutrient intake. Information on the use of
myrtle leaves in ruminant nutrition is rare, so this experiment was designed to investigate the effect of myrtle
leaves on digestion, some blood and rumen parameters and protozoa species in Arabi sheep.

Materials and methods: At first step, the appropriate level of myrtle leaves between the levels 0.2, 0.4 and
0.6 % with diet 70:30 concentrate to forage was determined by in vitro methods (gas test and tilly and terry
method). Rumen fluid was collected from sheep before the morning feeding. About 200 mg sample (1.0 mm
screen) incubated in 100 ml vials with 35 mL buffered rumen fluid under continuous CO; reflux for 2, 4, 6, 8,
10, 12, 16, 24, 48, 72 and 96 h, at 39°C. Cumulative gas production data were fitted to the exponential equation
Y=B (1-e-%). Partitioning factor, microbial biomass and truly digested organic matter was calculated. For
determination of partitioning factor at the end of each incubation period, the content of vials was transferred into
an Erlenmeyer flask, mixed with 20 mL neutral detergent fiber solution, boiled for 1 hour, filtered, dried (in oven
at 60 °C for 48 h) and ash. Digestibility of dry matter and NDF of samples were determined using tilly and terry
method. Rumen fluid was collected from animals, and were mixed with McDougall buffer in a ratio 1:4. After
gasifying with COg, tubes were incubated at 39 °C. After 48 h of fermentation, 6 mL of 20% HCI solution and 5
mL pepsin solution were added and the incubated for 48 h, simulating post-ruminal degradation. After
incubation, the residual substrates of each tube were filtered and used to determine digestibility of DM and NDF.

At the second step of experiment, the appropriate amount of myrtle leaves; 0.4 %; was used in feeding 8
Arabi sheep (23+1.5 kg) for 30 days. In the end of experiment, feed intake, digestibility, protozoa morphology,
some blood metabolites and rumen parameters were measured. Data were subjected to analysis as a completely
randomized design using the General Linear Model (GLM) procedure of SAS. version 9.1. The Duncan multiple
range test was used to compare means at P< 0.05.

Results and Discussion: The results of in vitro step showed that the best fermentation, gas production and
digestibility were for 0.4% the myrtle leaves. On the base of the result of in vivo step, using of myrtle leaves had
not any effect on dry matter and organic matter intake (P>0.05). Treatment containing myrtle leaves had the
highest protein intake in compared with control treatment (P<0.05). Digestibility of crude protein and NDF in
diet with myrtle in comparison to control significantly increased (P<0.05). But there was no significant
difference between the dry matter, organic matter and ADF digestibility of sheep’s (P>0.05). Protozoa
population was significantly not affected by inclusion myrtle leaves in the diet (P>0.05). Ammonia levels in
diets treated with myrtle (8.29) significantly reduced in compared with the control (16.5) (p<0.05). The myrtle
leaves treatment decreased triglyceride and blood glucose of sheeps (P<0.05). Factors such as period of
adaptation to medicinal herbs and interaction with other dietary components and their amounts in the diet, can
influence the amount of dry matter intake. Essential oils according to chemical structure, resources and activities
have different effects on rumen fermentation and animal performance. The negative effect of active ingredients
of medicinal plants on ammonia-producing bacteria caused to decrease of rumen ammonia production, also
reducing protozoa and swallowing of bacteria that can be other reason for ammonia decrease. Polysaccharides,
flavonoids, glycoproteins, polypeptides, steroids, alkaloids and pectin in plants such as myrtle can justify the
hypoglycemic properties of these plants. Medicinal plants and their extracts are effective in reducing blood
cholesterol and other lipids. It is reported essential oil reduces pH of intestinal tract through production of
degrading enzymes of bile, also inhibit the activity of HMG-COA enzyme.

1, 2 and 3- M.Sc. Graduated Student, Associate Professor and Assistant Professor, respectively, Department of Animal
Science, Faculty of Animal Science and Food Technology, Agricultural Sciences and Natural Resources University of
Khuzestan, Ahwaz, Mollasani, Iran
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Conclusion: According to the results, it seems 0.4 % myrtle leaves has beneficial effects on digestibility and
can reduce blood glucose and triglyceride; therefore, maybe it can be used as an herbal supplement in Arabi
sheep diet.

Keywords: Arabi sheep, Blood factors, Digestibility, Myrtle leaves, Protozoa
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Table 1- Chemical composition and nutrient’s ingredients of basal diet of broiler chickens at starter and grower phase

(%)

Shygs sl o236l 0,93 ) 093
Ingredients Starter phase Grower phase
= 55.20 61.08
Corn
(1Y L (8952) bigws oS 3747 3181
Soybean meal (44% CP)
Lgw (o5, _ 3.00 3.50
Soybean oil
i el 2 1.60 115
Dicalcium phosphate
o 0.30 0.20
Salt
O 0.23 0.19
Sodium Bicarbonate
Blo diwg 1.42 1.45
Oyster shell
Yoo )

ety Jase 0.25 0.25
Vitamin premix*
Yo

e Jese 0.25 0.25
Mineral premix?
oy 0.23 0.10
DL-Methionine
eSS 22 0.05 0.02
Coccidiostat
lhosd Sy
Chemical composition
ME2 (Kcal/Kg)

P ofon 21.30 19.20
Crude protein

c 1.00 0.90
Calcium

e LB it 0.45 0.35
Available phosphorus

o 1.15 1.01
Lysine

Ot 9 Ogete 0.90 0.73

Methionine + Cystine (%)

0 K eling ¢ Medlop 351y VY B ualing ¢ Jedlop anlg 0o+ (D3 pualing ¢ Ml 0ty Y50« + A foobisg 2ol o p,55kS ol 4 o o0l usling JoSo cuS 5 =)
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PGk Y oS S ke Y (s S e YIB (Sdghal
e A3y S o YD CIUS 05 o Vo o p S sk 0 (595 p S e Yo 2l S o 0F it 1ol 0 £S5l y (il 4 00 o3lital Sdae JoSo (oS 5 =Y
1- Vitamin premix supplied the following per kilogram of diet: vitamin A, 22,500 IU; vitamin D3, 5,000 IU; vitamin E, 72 IU;
vitamin K, 5 mg; vitamin B1, 4.3 mg; vitamin B2, 16.5 mg; vitamin B6, 7.3 mg; vitamin B12, 0.04 mg; nicotinic acid, 74 mg;
pantothenic acid, 24.5 mg; folic acid, 2.5 mg; Biotin 0.04 mg; choline 3 mg.
2- Mineral premix supplied the following per kilogram of diet: Magnesium, 56 mg; Iron, 20 mg; Zinc, 50 mg; Copper, 10 mg;
Cobalt, 35 mg; and iodide, 0.8 mg.
3- ME: Metabolizable Energy
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Table 2- Effect of different levels of WPLE on growth performance of broiler chickens

1-21d 22-42d 1-42d
Spao Gl haceps dpas GRIEE baceps dpae g oRlPl e
Shed oMo S Shed 0% 09 Sy Shes (05) o Jras
Lo () () (0570 5) (55 (55) (05570 5) (55) V\?‘?dﬁt Sy
Treatments? Feed '‘Body Feed Feed ‘Body Feed Feed G €19 (05512,5)
Intake (g) Weight Conversion Intake Weight Conversion Intake (g) ain () Feed
Gain (g) Ratio (9:9) (9) Gain (g) Ratio (g:0) Conversio
n Ratio
(9:9)
PC 1138.1 639.3 1.64° 3550.6 1603.8 2.22 4688.0 2297.0 2.04
NC 1173.8 663.0 1.77° 3494.2 17235 2.03 4668.0 2386.3 1.96
WPLE1 1203.2 682.8 1.76° 3627.6 1660.0 2.20 4830.9 2342.8 2.06
WPLE2 1190.2 686.8 1.73v 3444.2 1677.0 2.05 4634.4 2363.8 1.96
WPLE3 1217.4 656.3 1.85° 3646.9 1812.3 2.01 4864.2 2468.3 1.97
SEM? 11.65 7.66 0.01 49.38 30.26 0.03 65.97 32.98 0.02
P values 0.24 0.52 <0.01 0.70 0.26 0.22 0.67 0.61 0.52
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Positive Control, corn-soybean basal diet; NC= Negative Control, Avilamycin. WPLE1, WPLE2 and WPLE3 =0.1, 0.2and 0.3 %

wild pistachio leaves extract, respectively as a fed additives.
2 SEM: Standard error of means
abc Means in the same column with different superscripts differ significantly (P<0.05).
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Table 3- Effect of different levels of WPLE on carcass characteristics of broiler chickens

Lo (woyd) @b BB asy  (aop)lagl,  (wo,) (wo)3) a8 (weoy3) (we,3) (s (292
Treatments! Dressing (%) Thighs (%) Breast (%) Liver (%) Heart (%) Abdominal Fat (%)
PC 63.46 19.23 23.66 2.30 0.59 2.00
NC 62.21 18.25 23.75 2.33 0.61 1.95
WPLE1 63.16 18.95 22.81 2.43 0.62 1.63
WPLE2 62.90 19.73 22.78 2.37 0.60 1.60
WPLE3 63.90 18.78 24.10 2.29 0.61 1.40
SEM? 0.44 0.22 0.28 0.03 0.01 0.08
P values 0.81 0.31 0.48 0.52 0.69 0.10

Ay Sy 0jluas dopd /Y 5 oY /Y ol iy WPLES g WPLE2 c WPLEL ¢ uoloMygl ¢ o J S = NC thgw — )3 bl pp 4l 0 ccue Jyus=PC
oS o Oygody g

Sibe 31 3lxll sl :SEM

1PC= Positive Control, corn-soybean basal diet; NC= Negative Control, Avilamycin. WPLE1, WPLE2 and WPLE3 =0.1, 0.2 and 0.3

% wild pistachio leaves extract, respectively as a fed additives.
2SEM: Standard error of means
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Table 4- Effect of different levels of WPLE on some blood biochemical parameters of broiler chickens(mg/dl)

' loss $9 3yl (55 Jg s e T NLIVEI (YY)
Treatments® Glucose Triglyceride Cholesterol HDL-c LDL-c VLDL-c
PC 239.00 103.50? 104.50 51.75 32.05 20.70%
NC 230.25 96.00% 106.00 49.75 37.05 19.20%
WPLE1 223.75 95.75% 102.75 50.00 33.60 19.15%
WPLE2 234.75 84.50 99.00 53.00 29.20 16.90%
WPLE3 202.50 79.75¢ 101.00 52.25 28.80 15.96¢
SEM® 4.06 2.80 1.05 0.83 1.51 0.56

P values 0.09 0.03 0.34 0.72 0.70 0.03

iy 5y ogle ioys I 5 /Y 1) cgln iy & WPLES s WPLE2 . WPLEL ymglodlgl i 55 = NC sl — 35 ol 1 b oy scatio Jys= PC
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1PC= Positive Control, corn-soybean basal diet; NC= Negative Control, Avilamycin; WPLE1, WPLE2 and WPLE3 =0.1, 0.2and 0.3

% wild pistachio leaves extract, respectively as a fed additives.

2HDL-c: high density lipoprotein- cholesterol;® LDL-c: low density lipoprotein- cholesterol; *VLDL-c: Very low density lipoprotein-

cholesterol
5SEM: Standard error of means

abc Means in the same column with different superscripts differ significantly (P<0.05).
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Table 5- Effect of different levels of WPLE on cecal microbial population of broiler chickens (log CFU g!)

oo Sl i/ P S ogkabyiSY
Treatments® Escherichia coli Coliforms Lactobacil
PC 7.31@ 7.32 8.09be
NC 7.28@ 7.32 8.18%
WPLE1 7.342 7.33 7.98¢
WPLE2 7.220 7.26 8.282
WPLE3 7.08¢ 7.29 8.362
SEM? 0.023 0.012 0.039

P values <0.01 0.39 <0.01

g 4y Sy e 2oy /¥ 5 /Y ) csgl s WPLEB s WPLE2 WPLET ¢ ypeglodlgl o 55 = NC liguo — 55 bl 5 &0l oy ete Jyzs= PC
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1PC= Positive Control, corn-soybean basal diet; NC= Negative Control, Avilamycin. WPLE1, WPLE2 and WPLE3 =0.1, 0.2 and 0.3

% wild pistachio leaves extract, respectively as a fed additives.
2 SEM: Standard error of means

abc Means in the same column with different superscripts differ significantly (P<0.05).
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Table 6. Effect of different levels of WPLE on ileal digesta pH of broiler chickens

Bl o] Obgiome pH
Treatments! lleal digesta pH
PC 5.862

NC 5.752
WPLE1 5.78?
WPLE2 5.40°
WPLE3 5.25P

SEM? 0.05

P values <0.01
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LPC= Positive Control, corn-soybean basal diet; NC= Negative Control, Avilamycin. WPLE1, WPLE2 and WPLE3 =0.1, 0.2and 0.3

% Wild Pistachio Leaves Extract, respectively as a fed additives.

2SEM: Standard error of means

ab Means in the same column with different superscripts differ significantly (P<0.05).
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Table 7- Effect of different levels of WPLE on immunity response of broiler chickens

(Vw2 )8) (sidasS 50,8 Joal5' (ygmmilomigon (0255 0139 72) (ol sl
SRBC (log2) Immunity organ (%of live weight)
"1 lo YA 595 £Y 59, o9 g Jod
Treatments! d 28 d42 Bursa Thymus Spleen
PC 6.37 7.50 0.16 0.40 0.12
NC 5.50 6.00 0.14 0.37 0.10
WPLE1 5.75 6.75 0.14 0.36 0.09
WPLE2 6.37 7.75 0.18 0.44 0.12
WPLE3 6.00 7.00 0.15 0.38 0.10
SEM? 0.21 0.31 0.008 0.006 0.01
P values 0.67 0.48 0.06 0.33 0.70

Wy Sy o) Aoy +[¥ g +/Y 1\ gl oy & WPLES § WPLE2 « WPLEL ¢ ypagledgl csitio 5555 = NC thgus — )3 bl 1 &4l o st J,5=PC
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1PC= Positive Control, corn-soybean basal diet; NC= Negative Control, Avilamycin. WPLE1, WPLE2 and WPLE3 =0.1, 0.2 and 0.3

% Wild Pistachio Leaves Extract, respectively as a fed additives.
2 SEM: Standard error of means
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Introduction: The focus on maximizing productivity, production efficiency, and profitability led to the
development of intensive animal husbandry conditions. In this case, many diseases were outbreak, and therefore,
for controlling of them and enhance performance of farm animals, using of chemical substances such as
antibiotics was inevitable. The use of antibiotics as growth promoters (AGPSs) in poultry production began from
several years ago. They were added to diets growth stimulation. The usage of AGPs is possibly an important
factor that promotes the emergence of antibiotic resistant microorganisms in veterinary and human medicine.
The use of AGPs has been banned in some countries. Removal of antibiotics from the diet may negatively affect
profitability of the animals. Therefore, the feed industry will have to research alternatives instead of antibiotics
(15). Various aromatic plants and spices as well as fruits constitute valuable phytogenic sources. The Pistacia
(genus) plant is known for its medicinal property. The plant species Pistacia Atlantica available in western
mountains of Iran and in Khuzestan, llam, Kermanshah, Lorestan provinces. The antimicrobial and antioxidant
properties of the native species are known. Therefore, this study was conducted to evaluate the effect of wild
pistachio leaves extract (WPLE) (Ethanolic, EtOH-H20; 80%) on performance, cecal microbial population and
immunity responses of broiler chickens.

Materials and Methods: 241 days old (mixed sex) broiler chicks (Ross308 strain) were used in a completely
randomized design in 5 treatments, with 4 replicates and 12 chicks per each replicate. Dietary treatment
included: 1)positive control (PC, corn-soybean meal bases diet); 2) negative control (NC, positive control
supplemented with 0.1% Flavomicine; 3) WPLEL (positive control supplemented with 0.1 WPLE); 4) WPLE2
(positive control supplemented with 0.2 WPLE) and 5) WPLE3 (positive control supplemented with 0.3
WPLE).The chicks were fed a corn-soy meal based diet (isocaloric and isonitrogenous (2969.0 kcal/kg
metabolizable energy, 21.30% crude protein in starter period (1-21 d) and 3081.0 kcal/kg metabolizable energy,
19.20% crude protein in grower period (22-42 d)) supplemented with different levels of WPLE and Flavomicine
as on top. The diets were in mash form and formulated according to the NRC (1994) recommendations. Feed and
water were provided ad libitum during the experiment. Feed intake (FI), body weight gain (BWG) andfeed
conversion ratio (FCR) of birds in each pen was recorded weekly and calculated forstarter, grower and total
phases for each bird. On day 42, two chicks per replicate were slaughtered and carcass characteristics were
determined. Blood samples were collected from two birds per replicate to determine blood characteristics
including cholesterol, triglycerides (TG), low density lipoprotein (LDL), high-density lipoprotein (HDL) and
very low density lipoprotein (VLDL)at the end of the experiment (42 d of age). On day 42, two chicks per
replicate were selected randomly and killed aseptically and cecal content of each bird was pooled for
determination of microbial population. The ileum digesta samples collected from two slaughtered birds and
mixed with distilled water (1:10) and vortexed vigorously and pH was measured using a standard pH meter. For
determination of immune response, at 21 and 35 d of age, 1 mL of 25% sheep red blood cell (SRBC) solution
was injected into their breast muscle of 2 chicks per replicate and blood samples were collected from brachial
vein of the birds 7 d after each injection.

Results and Discussion: The results of this experiment showed that FI and BWG were not affected by
antibiotic and WPLE in starter, grower and total phase (P>0.05). FCR was increased significantly in starter by
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addition of feed additives (WPLE and flavomicine). Means by non-significant differences in this study, maybe
due to normal rearing condition. Researcher believed that plant secondary metabolite can exert their positive
effects on critical condition. There were no significant differences in immunity and carcass parameters
(P>0.05).TG and VLDL content of broiler serum were lower in WPLE2 and WPLE3 groups rather than PC.
Dietary treatments did not affected Coliform population but increased Lactobacillus and decreased Escherichia
coli population of cecal content significantly (P<0.05). The antibacterial properties of plant extracts could be
attributed mainly to their phenolic components and their mechanisms of action on the microbial cell. A possible
explanation for the stimulatory effect of polyphenolic compounds on beneficial bacterial growth is that some
microorganisms are able touse these compounds as nutritional substrates. In the particular case of lactobacilli,
these bacteria possess the ability to metabolize phenolic compounds supplying energy to cells and positively
affecting the bacterial metabolism. The pH of ileal digesta was decreased significantly in 0.2 and 0.3% of WPLE
(P<0.05). Increasing lactobacilli bacteria population can decrease pH of gut digesta.

Conclusion: The results of this experiment suggest that WPLE can increase population of beneficial bacteria
and decrease pathogen bacteria in cecal content and can lowering pH of ileal digesta.

Keywords: Broiler chickens, Performance, Wild pistachio
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Table 1- Composition of Nitrogen- free diet (as fed basis)

o> (51501 (w2 y3) yolEo
Ingredients Values (Percent)
€3 Al 93.60
Corn starch?

C").J O":‘B) 250
Corn oil

oy, 0.87
Oyster shells

Olawd paandS' 63 213
Dicalcium phosphate

plb Sl 0.40
Salt

ity oS 0.25
Vitamin premix?

Sine dlge JoSo 0.25
Mineral premix®

ol duwle (gdxo J\yc

Calculated nutrient composition

(PS5 3 s JU5kS) Lo g cogu LB (55 4070
AMEn (Kcal/Kg)

B gy (M) 0
Crude protein (%)

S (102,3) 0.8
Calcium (%)

b »E )"““‘9 (M)J) 0.4
Non-phytated-P (%)

oo 0.16
Sodium

1 More four semi- experimental diets were obtained with replacing three soy bean meal
samples and one sample corn gluten meal (65 % CP) with corn starch for supplying 10

percent crude protein in the diets.

2 Each kg of vitamin premix provided the following: vitamin A 7.2 g, vitamin D3 1.6,
vitamin E 14.4 g, vitamin K 1.6 g, cobalamine 0.6 g, thiamin 0.72 g, riboflavin 3.3 g,
pantothenic acid 4.9g, niacin 4 g, pyridoxine 1.2 g, Acid folic 0.5 mg and choline

chloride 400 mg.

3 Each kg of mineral premix provided the following: Mno 64 g, Zno 100 g, Fe 44 g,

Cuso4 16 g, Ca (103)2 0.64,
Se8g.
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Table 2- Chemical composition (%, as fed) and gross energy (Kcal/Kg) value of soybean meals and corn gluten meal

Logw dllows

st o Loy ) oy glf Alls Soybean meal
Chemical composition ~ Corn gluten meal Y owilsyl IR

Iranian Argentinian Brazilian
Casb) (10)9) 4.81%+0.25 7.4+043 7.44043 7.54039
Moisture %
S (103) 2.15+0.15 6.5+0.35 6.5+ 0.35 6.5+0.35
Ash%
Pl oSy (20)3) 65.5+0.78 46.4+0.40 46.3+0.45 47.4+0.55
Crude protein %
5l olas (22) + + + 9.05£.032
Ether extract % 7.55+0.37 12.4+0.36 8.61+0.36 .05/
ADF % 10.34+0.21 9.4+0.32 10.9+£.40 8.3+0.21
NDF % 26.83+.55 10.43+0.36 12+.19 10.93+0.59
Pl 3y (p S5 ) obs) 5924+43.51 4985+4.38 4677+13.27 5095+5.02
Gross energy (Kcal/Kg)
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Table 3-Feed intake, weight gain, weight and percent of breast muscle, tibia ash in nitrogen free diet and semi purified
diets containing types of soybean meal and corn gluten meal fed to chicks from 8 to 17 of ages

Lgw s 25U b

» 03915 dlus ;lt-“ °Lt3*5‘
uLa-.\p O : soyb(?eilj]’meal ' u;s % e
Traits Corn gluten ! gyl i Nitrogen SEM
meal Iranian Argentinian Brazilian free-diet
(4252/7,5) e S 165.1° 274.9° 2554 264.9° 149.9° 1037
Feed intake(g/chick)
(5252/p)5 Byae o5s) 16.5 2758 25,5b 26.5% 0 0.63
Protein intake (g/chick)
(4252/2.5) 05 L8 13.3b 71,22 80.3.2 763 ~19.6 6.94
Weight gain (g/chick)
(p5Tp,5) 23 s 12.422 3.90 3.3b 3.56° -9.5¢ 13.60
Feed Conversion ratio (g/g)
(p5) o 355 09 19,500 30.75¢ 29 30 14.75¢ 1.077
Breast meat (g)
(0 0855 (459 o)) i oS 0.668
Breast meat(% of live body 14.31ab 14.34ab 14.15ab 15.292 12.86 b
weight)
o b plyiel S (7) 40.51° 41.53° 42.06° 45352 40.32° 1.161

Tibia ash (%)

&¢ Means within same row with different superscripts differ (P<0.05).

S opelS dbus NPR s cuisls (g)ls gre M| o2 b Lguw
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e ) > 0 &l I3 S s oS oS o8 b5
S ol s > &b e lS allbuS PER Hlude .ol
ol (1) 00 5,155 yoldo

Ly dbxS sladiges NPR palie 39 oo jlanl a5 jobo Lo
2 (W) 28 e L)) M5 g )lrSS aw 93 3 1) (90
P9 o b5 Wy gdaw )3 i (3559 CuisS PER &5 J>

bsye slodagr pb nign 9 0 SS9 «Soyghinl 0lie
ol ol 03y LS & Jodo jd caliseo (sl jloss 4

Eo0 dw 0S8l slada sy 53 S48 a0 edgame
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Table 4- Protein efficiency ratio (PER) and Net protein ratio (NPR) in types of soybean meal and corn gluten meal in
chicks from 8 to 17 of ages

. el Allus Lgw dls
O CalsS e &b soybean meal Sbe ylre oLiids!
Protein quality ’ Tl ol . T e

. . Corn gluten 45 (237 ufli))'f SEM
criteria g . > ’

meal Iranian Argentinian Brazilian

'PER 0.36° 2.572 3.132 2.892 0.259
‘NPR 1.37° 3.148 3.742 3.482 0.251

(P<e140) )5 o8 b (5 3 sine (ylo] BMS aliio it Bgpo b oy (gl Solo *P
&¢ Means within same row with different superscripts differ (P<0.05).
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Table 5- Uric acid, glucose and total protein in blood serum of chicks fed semi- purified diets containing soybean and
corn gluten meals in age of 17 days

Lgw s

9 Py 5 BASas b @b il Allxs soybean meal Ojgr Bl ope (il sl oliil

Blood serum parameters  Corn gluten meal gl ! ol ! ~i»  Nitrogen free- diet SEM
Iranian _ Argentinian  Brazilian

Sgl Sl

(s 3 pS ko) 7.012 4,93 6.81° 5.73 2.8 0.698

Uric acid( mg/dl)

Ff5 (2 2 25 k) 1972 174.12 1817 185? 196.22 .83

Glucose (mg/dl)

pU oo (s 2 2)5) 257 2.852 2.912 2,72 2.18b 0.18

Total protein (g/dl)

(P<e1+0) 8))s o)l sinn gl (ylol Jas 5l sy o 5 it psd gy gl (slagysSole P
&¢Means within same row with different superscripts differ (P<0.05).
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Table 6- Comparison of urease activity index and protein solubility in KOH among three types of soybean meal

S B oadLs g S
» SR>
soybean meal . e
Quality index " Y R - oSbe Hlro olis!
! 513! 3T SEM
Iranian _ Argentinian Brazilian
i;’" b ol 007 0.05 0.05 0.01
(8233) by 25,000 > iy 86.82 85.51 88.39 3.77
PsKOH (%)
ged dislan L1 (sbgw AllouS” NDF pslie .l bl 315,y 5 g S

il E b 2alS Eoely Wl 5 ol YU o] (2 sl
A5l @) e dS adlouS Cioran 33,8 aiel cladl g (g5

S’ (g Sk 5 CuaS &S 0l (LS dalllas () doe
s il )y sladiges | duglio LB 15 (clgus
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Introduction Plant protein sources have important role in supplying crude protein and amino acids in poultry
diets and soybean meal (SBM) and are used widely in the world, including Iran. Domestic production of SBM is
relatively low and most of the meal is imported from abroad. Although protein content of SBM is measured at
local labs but evaluation of its protein quality is less considered and is necessary to be monitored by chemical
and biological assays. Corn gluten meal (CGM) is a co-product of corn and obtained during production of starch
and glucose from corn. This meal is frequently contained more than 50 percent crude protein as such is
compared with the animal proteins during diet formulation .

The aim of this study was to determine of chemical composition and protein quality of some commercial
samples of soybean and corn gluten meal.

Material and methods Three commercial samples of soybean meal including Brazilian, Argentinean,
Iranian and one sample of corn gluten meal were provided from poultry feed plants in East Azerbaijan province.
The samples were subjected to chemical analysis by standard methods and protein quality was evaluated by in
vitro and in vivo assays. Urease activity index and protein solubility in KOH was used as in vitro assays. For
biological evaluation of protein quality of soybean and corn gluten meal samples, 100 Ross-308 male broiler
chicks fed in a completely randomized design with 5 experimented diets each 4 replicates from age 8 to 17 d
with nitrogen —free basal diet and 4 semi-purified diets each of test protein samples. Feed intake and weight gain
of chick after 6 h fasting was recorded and Protein efficiency ratio (PER) and Net protein ratio (NPR) was
calculated according to the corresponding formulas. At end of 17 of age, two chicks in each replication was
killed, blood serum collected for uric acid, total protein and glucose assessments. Breast muscles was also
separated and weighted. The data was subjected to normality tests and statistically analyzed with GLM
procedure of SAS.

Results and Discussion The results of chemical analysis showed that average value of moisture, CP,EE and
ash were 7.5, 7.4, 7.4, 4.7 and 46.3, 47.4, 46.4 , 65.5 and 8.6, 9.05, 12.4, 7.55 and 6.5, 6.5, 6.5, 2.15 percent in
Argentinian, Brazilian, Iranian soybean and corn gluten meals, respectively. Generally, our finding on CP
content was in range of CP content of soybean meal from United States, Brazil, Argentina and India (47.3, 46.9,
48.2, and 46.4% (as-fed basis), respectively). Average values of NDF and ADF were 10.93, 12, 10.43, 11.12 and

8.3, 10.9, 9.4, 10.34 percent in Argentinian, Brazilian, Iranian soybean meals and corn gluten meal, respectively.
Our data on NDF values of soy bean meal in samples of Argentina and Brazilian was higher than those values in
the corresponding samples. Gross energy value for soybean meals from Brazil, Argentina, Iran and corn gluten
meals were found to be 5095, 4677, 4985 and 5924 Kcal/Kg. Urease index and protein solubility in KOH for
Brazilian, Argentinian and Iranian soybean meals was 0.05, 0.05, 0.07 and 88.39, 85.51, 86.82 percent,
receptivity. The published acceptable data for urease index are inconsistent and generally the recommended
value is less than 0.1 pH change. At present study, all value of urease index is lower than 0.1 values. KOH
solubility values at this study on soy bean samples are higher than those, however, these values are acceptable
from view of Araba et al and non-acceptable. The values of PER and NPR for soybean meals from Brazil,
Argentina, Iran and corn gluten meal in 17 d assay were 2.89, 3.13, 2.57, 0.36 and 3.48, 3.74, 3.14, 1.37,
respectively. These biological values were comparable with PER and NPR values of different origin soybean
meals. Breast muscle growth and serum blood uric acid level did not show significant difference in the meals.
Conclusion It was concluded that protein quantity and quality of domestic soybean meal was comparable

1, 2 and 3- Formerly post graduated student, Professor and Assistant professor, Department of Animal Science,
Faculty of Agriculture, University of Tabriz, Iran
(*- Corresponding author email: mehrzad.hossein@gmail.com)
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with two imported samples. NDF value of domestic soybean meal, like foreign ones, is high and this can
decrease its available energy and AA. CGM was rich in protein content but poor in view of protein quality.

Keywords: KOH solubility, Male broiler chicks, Protein efficiency ratio, Urease activity index
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Introduction With the advent of high throughput genotyping technologies, interest has grown in using
genomic information to estimate breeding values. Genomic selection, in which genetic markers across the whole
genome are used to estimate breeding values of individuals, is routinely applied in dairy cattle breeding
programs. In dairy cattle, genomic selection has resulted in a substantial increase in the rate of genetic gain
compared to traditional selection. This has been achieved mainly by reducing the generation interval, which
became possible because of the higher accuracies of genomic breeding values (GEBV) estimated early in life
compared to parent averages. Since single nucleotide polymorphism (SNP) genotypes are bi-allelic and,
therefore, their information content is not high, so SNP-based methods may not effectively capture the linkage
disequilibrium (LD) between SNPs and multi-allelic quantitative trait loci (QTLs). Haplotypes are in general
“multi-allelic” and compared to individual SNPs may better capture LD with multi-allelic QTL. Furthermore,
most of the SNPs in the chips are old mutations. This may imply that SNP-based relationship matrix traces very
old relationships from distant relatives and, therefore, may not trace changes due to recent selection accurately. It
has also been hypothesized that using similarity between haplotypes to model the covariance between genomic
effects can result in better predictive ability than modeling covariance based on SNP genotypes. So the objective
of this study was to investigate the accuracy and bias of GEBV using genomic best linear unbiased prediction
(GBLUP) with alternate genomic relationship matrices (G) based on SNPs and haplotypes information.

Materials and Methods The North American Holstein genotype data was provided by the Canadian Dairy
Network (CDN). The Holstein bulls with official domestic proofs were genotyped using the Illumina Bovine
SNP 50 TM Chip. The genotyped Holstein bulls were classified as estimation group and prediction group. All
bulls in prediction group were those bulls who were born from 2007 to 2011 and had official proof in 2015. De-
regressed EBV (dEBV) based on the 2015 genetic evaluation (dEBV2015) were used for validation purposes.
The estimation group included bulls born mainly between 1960 to 2007. The analyzed traits were fat yield, milk
yield, somatic cell score, conformation, and days open. The GEBVs for mentioned traits were estimated based
on GBLUP models using SNP1101 software. Three G matrices were built: 1) SNP genotype based relationship
matrix (GSNP), 2) haplotype based relationship matrix (GHAP), and 3) hybrid matrix composing of SNP
genotype and haplotype based relationship matrices (GSNP, HAP). Accuracy of prediction was calculated as
Pearson’s correlation between estimated GEBV and dEBV2015for prediction group. Bias of prediction was also
calculated as regression coefficient of dEBV2015 on GEBYV for prediction group.

Results and Discussion Observed differences between alternate G matrices were larger in prediction bias
than in prediction accuracy. Accuracy of genomic predictions based on GHAP were 0.73, 0.71, 0.62, 0.54, and
0.50 for fat yield, milk yield, somatic cell score, conformation, and days open, respectively. Accuracy of
genomic predictions based on GSNP also were 0.72, 0.70, 0.61, 0.56, and 0.49, respectively. Although using
GHAPinstead of GSNPdid not significantly improve the accuracy of prediction, it resulted in estimates with 6
(conformation) to 15% (days open) less bias and closer to one over the different traits. Genomic selection based
on GHAP instead of GSNP seems to improve bias of prediction for traits under recent selection, such as days
open. This might also be due to the fact that this trait is lowly heritable. Although accuracy of genomic
predictions based on GSNP, HAP were similar to GSNP, using GSNP, HAP resulted in higher biases than
GHAPor GSNP.

Conclusion Based on these findings, GHAP might be an alternative approach to reduce bias of genomic
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predictions in routine genomic evaluations. Genomic selection based on GHAP instead of GSNP improved bias
of prediction especially for low heritable traits under recent selection, such as days open. Small gain achieved
with GHAP compared to GSNP may imply that the correlation between IBS and IBD in GHAP is not optimal for
maximization of prediction accuracy. Based on current results further research is needed to investigate the use of
haplotype length and allele frequency of markers in haplotype segments in the definition of haplotype similarity.
In addition, this study suggests further research to assess the effect of recent selection, heritability and genetic
architecture of the traits on the performance of haplotype based relationship matrix.

Keywords: Accuracy, Bias of prediction, Genomic relationship matrix, Haplotype, Holstein cattle
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Table 1- Growth performance data in commercial and native chickens

. i

R

Sobdags

] . 4 P-Value
Trait Native Commercial
G e 0iy 32024023  4049+072  <0.001
Body weight at first day
MW is) ois 17714 +1.33 38229+1752 <0.001
Body weight at day 14
YA J9y 0is 3404242  123429+1831 <0.001
Body weight at day 28
VVA Bjg oA 16286 £223 85241179  <0.001
Weight gain at 14-28
Shet s cups 34740192  176+0.146  <0.001

Feed Conversion Ratio

Genes: Native Vs Commercial

Mitoproteome 351 Commercial
Mitoproteome 580 Native
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Figure 1- MA plots and number of mitoproteome genes with higher expression. Y and x axis represent the log ratio of
differential expression and the average expression, respectively, for each gene in native and commercial breeds.
Mitoproteome genes, which have a higher expression in the native breed, are red in color and blue for commercial
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Figure 2- Volcano plot and dispersion of mitoproteome genes in two groups. Green genes in native chickens and red
genes in Ross chickens are DEGs (FDR < 0.05). The genes in black have no differential expression.
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Figure 3- Biological process of DEGs in Native chickens. The columns are arranged in a significant level, respectively,
so that the lowest value is at the highest position
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Table 2- The most important Differential expression mitoproteom genes in Native and Ross chickens

Y 0j Job b Log2FC  FDR
Gene symbol Full name of gene
w9 Exo 2 ol GBIFIL sl
Mitoproteom Genes upregulated in Native chicks
TAF3 TATA-box binding protein associated factor 3 -0.82329  0.049246
BNIP3 BCL2/adenovirus E1B 19kDa interacting protein 3 -0.84264 0.036874
MCCC2 methylcrotonoyl-CoA carboxylase 2 beta -0.88493 0.033184
PDK3 pyruvate dehydrogenase kinase, isozyme 3 -0.93856  0.043623
PNPLA8 patatin like phospholipase domain containing 8 -0.97732  0.010601
TFB2M transcription factor B2, mitochondrial -0.98299  0.038682
CMC2 C-x9-C motif containing 2 -1.01105 0.02614
MPC1 mitochondrial pyruvate carrier 1 -1.01477  0.002453
GLUL glutamate-ammonia ligase -1.01969 0.009169
CRYAB crystallin, alpha B -1.04299 0.006119
ADCK3 aarF domain containing kinase 3 -1.04646 0.018387
PPIF peptidylprolyl isomerase F -1.14617 0.010601
SLC25A33 solute carrier family 25 pyrimidiane nucleotide carrier, member 33 -1.28314 0.016523
GCAT glycine C-acetyltransferase -1.32246  0.002453
UCP3 uncoupling protein 3 mitochondrial, proton carrier -1.60935  0.002453
RSAD2 radical S-adenosyl methionine domain containing 2 -1.8763  0.002453
UQCRQ ubiquinol-cytochrome ¢ reductase, complex 111 subunit V11, 9.5kDa -1.90952  0.012039
PDK4 pyruvate dehydrogenase kinase, isozyme 4 -2.0654  0.002453
Sl g 53 ol GRIEIL glag;
Mitoproteom Genes upregulated in Commercial chicks

PYCR2 pyrroline-5-carboxylate reductase family, member 2 1.57699  0.004404
FAM213A family with sequence similarity 213 member A 1.55352  0.002453
ANXA2 annexin A2 1.49268  0.002453
FN1 fibronectin 1 1.28796  0.002453
ALDOC aldolase C, fructose-bisphosphate 1.23011  0.002453
ANXAL annexin Al 1.21498  0.002453
FAM69C family with sequence similarity 69 member C 1.17417  0.009169
GM2A GM2 ganglioside activator 1.1428  0.041521
GATM glycine amidinotransferase 1.05586 0.006119
RAC2 ras-related C3 botulinum toxin substrate 2 rho family, small GTP binding protein Rac2  0.988807 0.024328
MYH9 myosin, heavy chain 9, non-muscle 0.957613 0.016523
HSPA5 heat shock 70kDa protein 5 glucose-regulated protein, 78kDa 0.897724  0.030595
FKBP10 FK506 binding protein 10, 65 kDa 0.846919 0.024328
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Figure 4- Synthesis and degradation of muscle proteins. In the absence of insulin or growth factors, FoxO3 localized in
the nucleus, where it promotes transcription of the atrogenes and autophagy-associated genes that induced catabolism of
skeletal muscle proteins. AKT with phosphorylation of FoxO3, inducing its translocation from the nucleus to the
cytoplasm and prevents its transcriptional capability.
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Figure 5- The role of FoxO3 in skeletal muscle homeostasis. By increasing the expression of pdk4 transcript, FOX03
inhibits PDC and thus disrupts oxidative glycolysis. DEGs expressed in native chicken are shown in green.
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Introduction Native chicken breeds are important genetic resource and well adapted to the local
environmental conditions. However, growth rate and feed efficiency of these breeds are not appropriate. On the
other hand modern broilers grow faster and offer a higher nutritional efficiency than the indigenous chicken
breeds. This advantage is the result of the severe genetic selection programs, which were designed to increase
production. In this study, a systematic identification of mitoProteome genes and new pathways related to growth
rate of pectoralis muscle in chicken has been made using gene expression profiles of two distinct breeds: Isfahan
native, a slow-growing Iranian breed possessing low growth rate and Ross 708, a commercial fast-growing
broiler line.

Materials and Methods All the birds were reared under the same management, environmental and
nutritional conditions. The diet was the same throughout the whole experiment and formulated to contain 20%
CP and 3000 kcal ME/kg. The birds received feed and water freely (ad libitum). On day 28 post-hatch, six birds
were randomly selected from each breed, weighed and sacrificed. From each bird, 1 to 2 g of tissue was excised
from the posterior region of the left pectoralis major muscle. Total RNA was isolated from breast muscle
samples. Using Truseq Stranded RNA Prep kit (Illumina), each sample was converted to a uniquely indexed
cDNA library, and the resulting cDNA libraries were pooled and sequenced on an Illumina Hiseq 2000
sequencer. An average of 70 million paired end reads (150 bp) were produced from all sample, 70% of which
were properly mapped to the reference genome (EnsemblGalgald). We analyzed the sequence data using
bioinformatics tools Hisat2 and Cufflinks. Using Hisat2 aligner, more than 72% of clean reads (in average) were
mapped back to the Galgal4 reference genome. In addition, about 90% of reads were aligned concordantly.

Results and Discussion On the first day after hatching, the weight of commercial chicks were heavier than
native. This process continued until the end of the test, 28 days. The commercial chickens have a heavier weight,
higher growth rate, and lower feed conversion rates than native chickens. The RNA-Seq of four muscle samples
yielded around 131,590,636 million of raw 150 bp paired end reads, of which 94,483,431 and 37,107,205 reads
were for native and commercial breeds, respectively. We identified 606 differentially expressed genes (DEGS)
between two breeds with at least 2-fold differences (P-adjusted (Benjamini) < 0.05, log2FC > 2). Of these, 249
and 357 genes were up-regulated in native and commercial broilers, respectively. In the native chickens, FoxO3
transcription factor activated the atrophy pathway related to E3 ubiquitin ligases and led to increased proteolysis
and reduced the skeletal muscle size as compared to the commercial broilers. Hypoxia and regulation of the
metabolic process of the reactive oxygen species (ROS) were among the most important significant biological
processes in native chickens. The analysis of the genes associated with the mitoProteome revealed significant
changes in the expression of many genes involved in transcription regulation and growth. Also the increased
expression of FoxO3 gene and the releasing of amino acids caused by the degradation of proteins, increased the
expression of amino acid catabolism enzyme's (such as MCCC2 and TDH), as well increased expression of
pyruvate dehydrogenase kinases (PDK4 and PDK3). This led to reducing of the aerobic oxidation of pyruvate
and increasing gluconeogenesis. Increasing the UCP3 gene expression in native chickens can partly reduce
mitochondrial efficiency and inappropriate feed conversion ratio compared to commercial chickens. These
changes were also reflective of a complicated adaptation program that facilitates proteolysis and reduces
oxidative metabolism of glucose and pyruvate in the muscles. These metabolic pathways have evolved to reduce
the requirements of indigenous chickens and increase the ability of these strains to overcome the circumstances
and environmental stress and resist nutritional deficits.

Conclusion Our results suggested that different expression patterns of some genes including SGK1,
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FBX032, FBX030, IRS2 . SP3, CUL, PIK3IP1 and FoxO3 in native breed might represent a cause for the poor

growth performance for this breed than commercial breed. Hence, evaluation of native chicken based on these
candidate genes would accelerate the efficient native chicken breed in near future. These results expand our
knowledge of the genes transcribed in the breast muscle of two breeds and provide a basis for future research of
the molecular mechanisms underlying the chicken breed differences.

Keywords: Breast muscle, Native chicken, Mitoproteome, RNA-seq



Iranian Journal of Animal Science Research
Vol. 10, No. 3, Fall 2018, p. 417-424

Agirdn

Olnl o01s pole Lyl & i
FIV_FYF .o TRV s oF 0 ke e il

Win 5 53 (585 o 31 S Slho i 4 ly 5 09551 LS ses S (K5 5L

oL ¢

3 d%w r:?‘

VWAP/ VYD 1Bl 5 gl

daS

SNl g ool 39 oo AthessS (635 o 31 S Slio 1 iz & Aty 5 0351 SlopisenyS 5 2dacilyy psl e Geios ul 5l Sam

J3-81e 5 GLM g, 5l ol @il usd pshaie 4y 51 043 (5 )slgan claon (il (65,9LaS slar Lawssi WAL (JINYVY sl JLo (b )3 0225
e Qlpisany S e 0l 53 0y e 392 3o (9 A G i () Jad e Jlomals Jold Jae <ol @l Sl as eolizel SAS
ety Sl o) 5l 3590 Slio (S5 (Stsen 9 (S5 ool 35900 jlaio 4y b AB)S a5 55 (655 5d (g sl (S5
Sl il (o> pojges)S & dtuly s Slacs Ayl 5 (09j98l puitiuns Sl Aycilyg i eolal WOMbAL J58le 5 5 00 g0
(i dy iy (sLapig0s)S ¢ o935l (Su) (Slo Situnad 13,8 2)5lyy NV B o[o¥ 5 /DO L /WA (galel )3 5 (65 b | JB
by (i gl Deny puite AL =+/VF o +[AAL /XY AN L /XY AV B = /Y gaialy > s (gyole Wi oo 5 (gy0le (S
5 635555 )5l Bl e (Jro & 1 ol (25 2)lg 5 ABle S sl (g pole (S uilly Wilod iz & danly pisag S edtuns il g

les Jols 1y cog595] pigeg)S muine (5 udl)g

2595 £3909)5 waiins (§ phailyg ¢ puin 4 dunly pigag)S (6 philyg )l yre WigS (635 b 5l IS Olao 15l (sWojlg

eSS jolate s dmodls 3BT (6lys 03 S & jgo 4 Todd dgaxe
9ol barme 51 (gyale (s pdgelyg 29l pibly 13
o) 3 A) 9o edlital (535le 5 e (S35 ] (Ssan
Lz sladse s ple Jio pls Jao sy Jio 4 plg5 o0 Lo e
sladse jl okl Cyjo )3 o)Ll (B3l (ygs Sy Jho g At
Sl (S5 (Staad 5 (S5 (il gliz] 25l o a2
oo Gl g Bis (b ca ) GRS o S 3 iy
2 8»ke Sl 63,55 3)ly (6315 edlisee (0) Ml oo (2L
5 riiime (6 pdaclg sl e 4 oee | Jlse (slo e
5 V) 2led, S 155 adllae 3)90 Slio 3 (b)) como ialS
a3 S5 il ly 85 (558 cnl b bl cl y2ts (T4
SlapjgegyS Sl g oad plxl w0dg (agjgil slapjgag)S b o
P39S (i) Ol Canl 028 485 0130 i &y dlaly
o9lly 250 G A e Cal (e iz 4y iy sl
S ooy L L g 298 (egjoil lapigeg)s (ol ¥l (S

2- Restricted Maximum Likelihood

dodbo

o 28beo by 3P lpl (oo QMBS et S (S

WS ol 328 0y E ) Ghien (il )5 ly ol oy
SlaSo, an 4 Cunl pusnd wuly slyld 5 400455 (o015 (byre
F ) Ogshen dmw 3905 355 00 011> (S5 b g p )5 csloged
S 2 dl3 ol (g Sl el Ban g 51 392 3135
5 ool piliae (6315 PNl (sladoly 45 Cudbge (YA) Ml o
Siad ¢ S5 gl il 3y5l 0 Can i ()bl sla e
oendly Glsear 5y o3l ol o] @ 4 g lio o (S35
4o g (S slajiahly (esS Coma (1 911) Al s Jus
oS glabgy 5 5L5 (slodls wiejls ¢ SBf (Suned 029
Jbo 3 2l 09l O gaon (185 o )3 b (S35 e
iy @Sl sy il eolatwl b ks Jlas sla Jae ol

Ol ecyliwd S ol &isls pls ol EM‘”‘ 5 SB35 (ol =)
(Email: mlganjnameh@gmail.com e 0diunr g — )
DOI: 10.22067/ijasr.v10i3.68031



IWAY 5l ¥ oojledds Vel oyl oold pole Gltipgyy 4 pis FYA

W g, g g

55 dd weS ay baye Gind (pl 53 edlatwl 3)50 (slaodld
gy bwg AYAY YWY cla Jlw o 0 a5 05 lyee
MinsgS sloals Copie ab 5yl e Gl (5)olis
Ulg (6 bl lig) 9 S iadens (B9 4 Gl
g 5l g 999800 S o o ple g 0ad SRS ©jge &
2 Le3ye8) o jolate 4y ab oo plol p5Y slas 53,955 w0
O 3 00 (IS (g S2ysS ) o (55 sojled (ool B
a5 o)l g Coin (IS G G)b g Gl iz sl
S5 pb Ojg g iy Jelid adllas )90 Slao 335 o S
3 (ADG) (5,55 s s ) gy 35 G381 (e W)
2y (KR) S o
KRD—WW = ‘_-.:._;% (\)
ol 03 03ygl V g 50 asllae 3590 Slis oy o)kl
Microsoft Visual FOXPro ,l53ls 5 ;I esls (gjluwoslel jolaia 4
SAS 8.2 ,l58ls 5 GLM s, 5l el @l il s (<l 4 (9.0)
5 s Y0 a8) JlomalS ol Jio el 31 (YY) 0 oolizl

(V) yao (V) 2l oo osllasl clls g o y3 a8 g pleal sl
o Jao 0ad 39000 (loiiin)d (b9 5 ilwded Sl odlisal L
3 ol s sl @55 (55 @31 opdle o5,
9313 )38 (g 3y90 1) 390 i ) dlily slapgieg S il
sl 381 (S5 uilly S &y BB wosd Sl Jae 58 ol
ol by Mo iz 4 diunly 5 (o9ig] (slapiges,S Il 4
dacly ¢ o9l (slopigag)S (St 3T oy L (YY) ()lSam
3B 3 0 Sloos; £ Cdo 3 (5le S5 Sl g i &
>l (5] dme Sl (S 5 olsl (S5 Sbl win S ol
oo Ly gl g (i 4o diuly pigog)S ¢ 00935] pigeg,S
cewlio 0y (Sloodi; F i (SiB5 dguty jskaie 4 ccunlio (oLl
ey p L (V) (ololl g Sloj S0d (Gaios ) bl
lags a8 3o gLl 5350 jo 3 (uix slapiges)S s b
O 33 Ok sijg )3 S Pl b Jleisl 4 i 4 atly
da )l 3L Gt 33 (o lajs ) st Sl g 4dg)
didly 9 cagisi] (slopigenyS (Su5 ool 350 Geiow )
ool Ly clapge dtdugS (65 e jl 8 Olio )3 (i 4
2y Slino ey (S5 Sla Stue 25l g athio Atz U]

Coefficient Variation

ot o oliws 5 el el olag) taly Joad s WY JLo bl oy
u_w)F(AJLAVLY)))lAuwﬁ(ﬁb\GU\)AJyWc(o.)‘.nﬁ)))
ES pb (159 Sy (5o pusio plgis 4 (655 b 5l o D 0y
(P<efevV) ab ad)S oy
Slisge Lo 5 aallls 3)50 o hog ol =) Jgaa
Table 1- Summary statistics of traits used in Mehraban sheep
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Table 2- Significantly fixed effects on each trait
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Age of weaning
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(P <ele o) Joigme (s s (P < /o) s gz 1 (P >4/00) Js e e NS
ns: not significant (P>0.05); *: significant (P <0.01); ***: highly significant (P < 0.001).
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Table 3- Heritability estimates and maternal permanent environmental effects (diagonal in bold), genetic (below
diagonal) and phenotypic (above diagonal) correlation estimates for autosomal, sex-linked and maternal effects

oM 0jy Gl Vg S35 7 (339 aili9) 039 il el Coand
Body weight traits Birth Weaning weight Average daily gain Kleiber ratio
93]

Autosomal

Birth weight 0.21+0.06 0.03+0.02 -0.16 £0.02 -0.28 £0.02
Weaning weight 0.02 +£0.02 0.18 +0.08 0.94 +£0.00 0.67 £0.01
Average daily gain -0.24+0.21 0.91+0.04 0.34 £0.09 0.85+0.01
Kleiber Ratio -0.31 +£0.16 0.58 +0.13 0.85 + 0.04 0.55+0.10
Qi 4 Lhaly pig09)S

Sex-linked

Birth weight 0.03 £0.04

Weaning weight 0.58 +0.08 0.11 +0.06

Average daily gain 0.62 +0.05 0.98 £0.04 0.10 £ 0.07

Kleiber Ratio 0.33 £0.05 0.76 £ 0.25 0.84 £0.15 0.07 £0.07
s ple S5

Maternal Genetic

Birth weight 0.01 +£0.07

Weaning weight 0.39 £0.07 0.15+0.06

Average daily gain 0.37£0.10 0.99 +0.04 0.11 £0.07

Kleiber Ratio 0.33+0.15 0.87 £0.26 0.93+0.15 0.09 +0.09
& ple Wi Lo il

Maternal permanent environmental effect

Birth weight 0.04 £ 0.05

Weaning weight 0.64 £0.15 0.00 £ 0.05

Average daily gain -0.26 +0.10 -0.06 £ 0.05 0.00 £ 0.06

Kleiber Ratio -0.20 £0.16 -0.09 +£0.03 0.99 + 0.26 0.06 +0.08
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Introduction Mehraban sheep is one of the important Iranian breeds. This breed mainly distributed in the
western province of Hamadan, Iran. This breed is fat-tailed and has carpet wool with light brown, cream or grey
colour. There are approximately 3 million heads of Mehraban sheep and primarily used for meat production.
Accurate estimation of genetic parameters and in particular genetic correlations requires large data sets and
effective methods for genetic analyses with considering all potential effects. In livestock, the animal mixed
model using REML procedure, which allowed to estimate variance components such as maternal heritability,
permanent environmental effects and the correlation between direct and maternal genetic effects for investigated
traits, is used extensively for data analysis. Many researchers reported that ignoring maternal effects leads to
over-estimation of direct heritability and consequently, reduced accuracy of prediction. Therefore, in order to
obtain an optimal genetic gain in a selection scheme, including maternal effects will decrease the bias of
predicted responses to selection. In genetic evaluation of animals, it is generally assumed that only autosomal
chromosomes are involved and the effect of sex chromosomes ignored. In Markhoz goat, it has been shown that
sex-linked genes may have less effect at the early ages and more noticeable effects were indicated on body
weights at older ages. The aim of this study were to estimate the genetic parameters of autosomal and sex-Linked
additive genetics effects for pre-weaning traits in Mehraban sheep using multi-trait analyses and to estimate
genetic correlations between traits.

Material and method The data set used in this study was collected between 1994 and 2010 from Mehraban
sheep breeding station in Hamadan province, Iran. The analyzed traits were birth weight (BW), weaning weigh
(WW), average daily gain (ADG) from birth to weaning and Kleiber Ratio from birth to weaning. The GLM
procedure of SAS software was used to identify which the fixed effects that are required to be considered in the
animal model. The model accounting for fixed effects included herd-year (combined as herd—year effect), sex
(male or female), birth type (single or twin), age of dam (2-6 years old) and the age of weaning (in days) was
used as a covariate for WW (P<0.001). Also, random effects included direct additive genetic effects in autosomal
chromosomes, direct additive genetic effects in sex-linked, maternal genetic effects, maternal permanent
environmental effects and the residual effects. (Co) variance components and genetic parameters were estimated
using a multi-trait analysis via the Restricted Maximum Likelihood (REML) method with WOMBAT software.
Convergence criterion was assumed 1078,

Result and discussion The interaction between herd and year of lambing was significant for all traits.
Significant influence of herd and year of lambing could be explained by difference in management, climate
conditions and feeding. Also, all traits were significantly affected by sex, birth type and age of dam. The

significance of these effects is mainly due to endocrine system between two genders, limited uterine space
especially in young ewes, competition for milk between the twins or maternal ability of dam. For birth weight,
weaning weight, average daily weight from birth to weaning weight (ADG) and Kleiber Ratio (KR), estimated
direct autosomal heritabilities were 0.21, 0.18, 0.34 and 0.55, estimated direct sex-linked heritabilities were 0.03,
0.11, 0.10 and 0.07, estimated maternal heritabilities were 0.01, 0.15, 0.11 and 0.09, and ratio of maternal
permanent environmental variance to phenotypic variance were 0.04, 0.0, 0.0 and 0.06, respectively. According
to these results, growth rate and Kleiber ratio in Mehraban sheep are categorized as moderate and high heritable
traits, therefore a favorable genetic gain would be expected through selection programs. Estimated direct sex-
linked heritabilities were close to the estimates of maternal heritabilitiese. This suggests that sex-linked effects
need to be considered in selecting for growth traits in Mehraban sheep. The autosomal, sex-chromosome,
maternal genetic, maternal environmental effects and phenotypic correlations were ranged from -0.31 to 0.91,
0.33 t0 0.99, -0.26 to 0.99 and -0.28 to 0.94, respectively.

Conclusion The results of this study indicated that the direct variance of sex chromosomes has an affect

1- PhD candidate of Animal Genetics and Breeding, University of Kurdistan, Iran
(*- Corresponding author email: mlganjnameh@gmail.com)
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similar maternal genetic variance, and it could contribute to a more accurate estimation of the direct autosomal
heritability. Also, positive genetic correlations between sex chromosomes could increase the response to
selection of each sexes.

Keywords: Autosomal heritability, Mehraban sheep, Pre-weaning weights, Sex-linked heritability
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Table 4- Comparison the hematological parameters of Iranian Sangsari sheep with other references
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Introduction The expected values of hematologic and serum biochemical parameters in domestic animal
species can be affected by breed, age, environment, and nutrition. Established breed-specific reference intervals
(R1) are an important tool for monitoring the health of sheep. There is a lack of published data on biochemical RI
for Sngsari sheep. Thus, the aims of this study were to establish RI for select of serum biochemical parameters
for Sangsari sheep by Reference Value Advisor (RVA) method and provide information on the studied
parameters for both sex of this breed in order to form a basis for clinical interpretation.

Materials and Methods Sixty healthy Sangsari sheep including 26 ewes and 34 rams (2—4 years old) were
chosen from the breeding station of Sangsari sheep among 150 sheep in Damghan, Semnan, Iran. The type of
feeding, all the animals had free access to water and to good-quality alfalfa hay (90.0 % DM, 15.8 CP % DM,
50.4NDF%DM, 31.6ADF%DM, 5.8 lignin% DM, and 2.2 EE % DM). Concentrate (23 % oats, 36 % corn, 38 %
barley, and 3%mineral and vitamin supplements) was provided once daily (200 g per animal per day). In the
sampling day, breeder signed a subscription form and completed a primary questionnaire consisting of specific
questions about past and current health status, sexual status, medications used, and familial and reproductive
medical history. Complete physical examinations were performed by the same experienced veterinarian on each
sheep. In order to reduce stress, blood samples were taken in the station with minimal changes in the usual
schedule of the sheep. Blood samples (taken from the jugular vein) were collected in simple tubes in order to
separate the serum (centrifuged at 3000 rpm for 10 min) for biochemical analysis. Samples transported at +4 °C
to the laboratory department of the Faculty of Veterinary Medicine, Semnan, Iran. Biochemical parameters were
measured by a autoanalyzer. These parameters included alkaline phosphatase (ALP), gamma
glutamyletransferase (GGT), aspartate aminotransferase (AST), blood urea nitrogen (BUN), total protein (TP)
and albumin (Alb). For statistical analysis, data were analyzed by Reference Value Advisor and outliers were
deleted if detected according to Tukey or Dixon. Rls, according to sample size, were determined using a robust
method and following Box-Cox transformation of data. The data were normally distributed, and differences
between sexes in biochemical parameters were analyzed using independent sample T test. A value of P<0.05 was
considered as significant.

Results and Discussion The RI of biochemical parameters obtained from adult healthy Sangsari sheep
includes the following: ALP 49.24-564.84 u/l; GGT 24.14-62.23 u/l; AST 10.86-338.40 u/l; BUN 6.91-26.43
mg/dl; TP 5.19-13.95 gr/dl and Alb 0.92-3.63 gr/dl. Established RI of biochemical parameters for ewes and
rams, respectively including: ALP 29.98-702.89 u/l; GGT 22.41-54.49 u/l; AST 1.36-279.89 u/l; BUN 5.95-
26.86 mg/dl; TP 5.75-12.83 gr/dl; Alb 0.84-2.77 gr/dl and ALP 106.08-568.55 u/l; GGT 20.80-58.30 u/l; AST
360.12 u/l; BUN 8.15-26.04 mg/dl; TP 4.66-15.59 g/dl and Alb 0.74-3.77 g/dl. Interpretation of the biochemical
results in different breeds of sheep, with regard to RI for each parameter, in conjunction with history, clinical
findings and other paraclinical tests helps the clinician to reach a definitive diagnosis. A unique feature of
Sangsari sheep is that they are highly adaptable with desert and mountain ranges with high tolerance of drought
conditions. This breed is also relatively small size and light weight, and most studies have focused on genetic
characteristics associated with this trait. In view of the characteristics mentioned above and considering the lack
of reference range for biochemical parameters, it is necessary to determine reference intervals in Sangsari sheep.
In order to establish a comprehensive reference interval in Sangsari sheep, a select biochemical parameters were
evaluated in the present study. Almost most of the established RI for biochemical parameters in this study
differed from previously published RI, so that the lower and upper limits of RI of theses parameters (with the
exception of BUN) were lower and higher than the values previously reported. Differences between obtained RI
for the Sangsari sheep and previously reported RI for other breeds may be attributed to variations in hormonal
influences, hydration status, dietary differences, or adaptations to a desert environment, age, breed, season of

1- Assistant professor of Clinical Sciences, Faculty of Veterinary Medicine, Semnan University, Semnan, Iran
(*- Corresponding author email: ahmadi.hamedani@semnan.ac.ir)
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study and analytic method.

Conclusion The obtained data provided reference interval for biochemical parameters in Sangsari sheep for
the first time. Present study demonstrates significant differences in most of the biochemical parameters.
Reference intervals determined in this study provide a baseline for interpreting biochemical results in Sangsari
sheep, and contribute to optimization of the management of this species.

Keywords: Clinical biochemistry, Sangsari sheep, Reference Interval, Sex



Contents

Ruminant nutrition

Effect of Live Bacterial Cultures on In Vitro Digestibility and Ruminal Fermentation Parameters

J. Bayatkouhsar- A. M. Tahmasbi- A. A. Naserian- R. Valizadeh- R. Safari

Role of Dietary Zinc Supplementation on Performance of Fattening Lamb: A Meta-Analysis

N. Naghdi- R. Valizadeh- A. A. Naserian- A. Asoodeh

In Situ Rumen Degradability of Halophyte Plants Atriplex leucoclada, Suaeda fruticosa and Seidlitzia
rosmarinusas Individually or Mixed in Dromedary Camels

A. Abarghani- M. Chaji- H. Mansori- M. Mamouei- K. Mirzadeh- H. Roshanfekr

The Effect of Myrtle (Myrtus communis) Leaves on Digestibility, Some Blood and Rumen Metabolites and
Protozoa Morphology in Arabi Sheep

K. Salehpour- T. Mohammadabadi- M. R. Ghorbani

Poultry nutrition

Effect of Different Levels of Wild Pistachio (pistaciaatlantica) Leaves Extract on Performance, Ceca
Microbial Population and Immunity Responses in Broiler Chickens

S. KordZanganeh- M. R. Ghorbani- A. Tatar- H. Barzegar

Determination of Chemical Composition and Protein Quality of Different Commercial Samples of
Soybean Meals and Corn Gluten Meal Using Biological and Chemical Assays

R. Jabbari- H. Janmohammadi- S. A. Mirghelenj- R. Kinfar

Genetic and breeding

Improving Genomic Evaluation of Holstein Cattle Using a Haplotype-Based Relationship Matrix

M. Forutan- S. Ansari Mahyari- F. Schenkel- M. Sargolzaei

The Effect of Mitoproteum Genes on Breast Muscle Growth of Isfahan Native Chickens by RNA-seq Data
S. N. Albooshoke- M. Tahmoorespur- M. R. Bakhtiarizadeh- M. R. Nasiry- S. Esmaeilkhanian

Genetic Analysis of Autosomal and Sexual Chromosomes of Pre-Weaning Traits in Mehraban Sheep

M. Latifi

Physiology

Determination of Reference Interval for Select Serum Biochemical Parameters of Healthy Adult Sangsari
Sheep Using Reference Value Advisor

M. Ahmadi-hamedani

322

337

351

364

378

390

401

415

424

433



«Research and Scientific Journal»

Iranian Journal of Animal Science Research

Vol. 10

No. 3

Publisher: Ferdowsi University of Mashhad (F.U.M.)
Responsible Manager: H. Nassiri Moghaddam (Prof.)
Editor-in-Chief: R. Valizadeh (Prof.)

Editorial Board:

R. Valizadeh
M. Danesh Mesgaran
G.R. Ghorbani

S.M. Tabatabaee

H. Nassiri-Moghaddam

A. Golian
J. Pour-Reza

F. Boldaji

J. Zamiri
M.R. Nassiri
A Nejati Javaremi

E. Khafipour
M. Sargolzaei

Ruminant Nutrition
Ruminant Nutrition

Ruminant Nutrition
Ruminant Nutrition
Poultry Nutrition
Poultry Nutrition
Poultry Nutrition
Poultry Nutrition

Animal Physiology
Genetics & breeding
Genetics & breeding

Microbiology
Genetics

(Prof.)
(Prof.)
(Prof.)

(Prof.)
(Prof.)
(Prof.)
(Prof.)
(Prof.)

(Prof.)
(Prof.)
(Asso. Prof.)

(Asist. Prof.)
(Asso. Prof.)

Printed by: Ferdowsi University of Mashhad, Press.
Address: P.O. Box 91775-1163, College of Agriculture, Ferdowsi University of Mashhad, Iran.
Phone: +98-51-38804656

Fax: +98-51-38787430

E-Mail: ijasr@ferdowsi.um.ac.ir

Web Site: https://ijjasr.um.ac.ir

Fall 2018

(F.UM.)

(F.UM)

Esfahan Technology University

Bo Ali-Sina University of Hamedan
(F.UM.)

(F.UM.)

Esfahan Technology University

Gorgan Agricultural and Natural

Resources University
Shiraz University

(F.UM.)
Tehran University

University of Manitoba, Canada
University of Guelph, Canada



