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Tablel- Effect of different levels of by-productsin dietaryon plasma metabolites (mg/dl)

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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Figure 1- Effect of weaning age on average daily gain of Baluchi lambs
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Figure 2 - Effect of weaning age on weight changes of Baluchi lambs
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Figure 3 - Effect of weaning age on daily dry matter intake of Baluchi lambs
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Table 4- Effect of weaning age on plasma metabolites of Baluchi lambs
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] p-value
JUEH Age of weaning
Parameter e ¥ ian A Saan Y
4 weeks 8 weeks 12 weeks
SBlans el 83.91+0.527° 72.99+0.507° 65.240.497° <0.0001
ALP* (1U/L)
sdgusl aus 15, 5956 96.33:+0.941° 78.26+0.904° 54.34+0.887° <0.0001

IGF-1% (ng/ml)

Means within same row with different superscripts differ (P<0.05).
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Weaning Age: 4,8 and 12 weeks, after lambing lambs were weaned sudenly.
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Table 5- Effect of weaning age on production performance of Baluchi ewes

c .
Sl o p-value
JUe Age of weaning
Parameter San ¥ Sian A Liam VY
4 weeks 8 weeks 12 weeks
03 ) 43.45+0.108° 41.07+0.107° 39.30+0.107° <0.0001
Weight (kg)
L;é)..m Kuis odle
Dry matter intake 1583.66+5.903%  1491.64+5.865° 1430.32+5.851° <0.0001

(g9/head/d)

(P<0.05) sl o I sine O3] cl)ls S ey By b Cindy poo (sl Silo
Means within same row with different superscripts differ (P<0.05).
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Weaning Age: 4,8 and 12 weeks, after lambing lambs were weaned sudenly.

Average daily gain

2Feed conversion ratio
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Figure 4 - Effect of weaning age on weight changes of Baluchi ewes
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Table 6- Effect of weaning age on benefit to cost ratio

e S5 gl 3l oy
y Age of weaning
Parameter " ciin A o Y p-value
4 weeks 8 weeks 12 weeks
2R A S Sl 0.592+0.005*  0.355+0.005°  0.310+0.005° <0.0001

Benefit to cost ratio

(P<0.05) sl o 3 st ST (gh))s S o e gy b cind) o sla Sl
Means within same row with different superscripts differ (P<0.05).
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Weaning Age: 4,8 and 12 weeks, after lambing lambs were weaned suddenly.
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Introduction: Early-weaning of lambs could led to improve the efficiency and profitability of Baluchi ewes
and lambs in Iranian sheep husbandry. Early weaning of lambs can stimulate growth of gastrointestinal tract,
minimize weaning stress and guarantee post-weaning health. However, results on weaning age of lambs vary
widely because of the effects of available feeds, feeding management and genotype.

Iranian rural and nomadic herders are usually weaning their lambs when the pastures are in good condition.
Reducing the duration of suckling lamb can be associated with optimal results, including sales of surplus milk of
ewes and helping the herder household’s economy and entering the early weaned lambs into the feedlot systems
and breed the ewes in a well-controlled condition. The aim of this study was to determine the appropriate
weaning age of Baluchi lambs to achieve the better production and economic performances as well as the higher
ewe's reproductive efficiency.

Materials and Methods: Thirty monoparous Baluchi ewes in their second lambing with an average body
weight of 47+ 0.5 (Kg) and their lambs (15 males and 15 females with an average birth weight of 4.5 + 0.05 Kg)
were allocated to the experimental groups randomly. The lambs were left with their mothers for 3 days, in order
to consume adequate colostrum and then were divided into 3 groups according to their gender (5 males and 5
females in each group) and kept in individual boxes. The experimental ewes were also kept separately in
individual boxes. These lambs were allowed to be with their mothers twice a day for 2 hours. Lambs had free
access to water and TMR ration including 10% Alfalfa leaves and 90% concentrate. Ewes also had free access to
water and a TMR ration containing 65% alfalfa hay and 35% concentrate. The respective lambs were weaned at
ages of 4, 8 and 12 weeks, abruptly and fed with the above noted TMR ration. The birth weight of each lamb and
the weight of ewes were recorded at birth and until the end of the test weekly, each of the ewes and lambs were
weighed individually before morning feeding. During the experiment, every two weeks, samples were taken
from forage, consumed concentrate and existing residues, and their dry matter and nutrient content were
determined. The average daily weight gain, weight fluctuations, dry matter intake, milk consumption and blood
parameters at age of 12 weeks in lambs, weight fluctuations, dry matter intake at weaning time in ewes and
benefit to cost ratio were measured. Data were analyzed with Proc GLM of SAS (9.1) software in completely
randomized design.

Results and Discussion: Based on the results, early weaning of lambs at age of 4 weeks led to a significant
(P<0.05) improvement in average daily weight gain, body weight, dry matter intake, reduction in milk
consumption at the end of week 12 by lambs, and improvement in body weight and dry matter intake at the
weaning time by ewes. Also, the daily milk consumption of lambs showed that the production of milk decreased
gradually from the ninth week after lambing. ALP enzyme levels and IGF-1 hormone in serum of lambs weaned
at age of 4 weeks were higher in comparison with the other 2 groups. In this experiment, the average cost of
feed for lambs weaned at age of 4 weeks was significantly higher than the other two groups, and in the ewes, this
ratio was in contrast. On the other hand, the average cost of milk consumed by lambs in the three groups was
completely reverse the feeds and the differences between groups were significant. The cost of labor was also
significant in the groups due to the variability of the number of days. Average weight loss of ewes from lambing
to weaning their lambs at age of 4 weeks was significantly lower than the other two groups. The average benefit
from lamb weight gain in the group weaned at age of 4 weeks was significantly higher than the other two groups.

1- PhD Student of Ruminant Nutrition, Department of Animal Science, Faculty of Agriculture, Ferdowsi University of Mashhad,
Mashhad, Iran.

2 and 3- Professor of Ruminant Nutrition, Department of Animal Science, Faculty of Agriculture, Ferdowsi University of Mashhad,
Mashhad, Iran.

(*- Corresponding author email: valizadeh@um.ac.ir)
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Also, the benefit from ewe weight gain from the weaning to mating (2 weeks after weaning) was significantly
higher in the ewes weaned their lambs at age of 4 weeks than in the other two groups. The benefit to cost
indicator showed weaning of lambs at age of 4 weeks could be a suitable and economical management practice
in rural and nomadic situation in sheep industry.

Conclusion: The obtained results revealed that early weaning of lambs (at age of 4 weeks) may be regarded
as a method of lambs and ewes' management in Iranian sheep husbandry. Preparing ewes for the next pregnancy
and reducing the lambing interval are the noticeable results. The offered feeds can be used efficiently, and ewe's
readiness for the next pregnancy increased by lowering metabolic stress. Furthermore, according to the benefit to
cost ratio indicator, better economical outcome could be resulted.

Keywords: Age of weaning, Benefit to cost ratio, Blood parameters, Body weight, Early-weaning
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Table 1- Time, temperature and methods of drying of oak leave
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Table 2- Effect of different drying methods on concentration of phenolic compounds of oak leave (% DM)*

035 S by,
hesd SlS 5 Method of drying SEM PVl
v ; - -Value
Chemical composition bl wlo o3l Slozsl
Sun shine Shadow Freeze
Oven
Jss oS 5 S 17.4° 19.4% 14.7° 24.0° 12 <0.01
Total Phenolic compounds
JS ot 9.5 9.1 10.2 1.6 0.96
Is?ta' t‘i”“'“s 12° 13° 15° 12° 0.05 <0.01
o (P
Condensed tannins
o hB b 8.2" 8.62 7.9¢ 8.72 0.05 <0.01

Hydrolysable tannins

!Mean with different alphabets are statistically different (P< 0.05).
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Table 3- Effect of different drying methods and polyethylene glycol on protozoa population (x10"5)*

Py Logig L g 3] 19,k L,
Entodinium Isotricha prostoma Boshiliya paroa
JoSuls oyl L + 5.7° 3.2° 1.7%
Polyethylene glycol
- 3.2° 1.5° 1.8°
0.35 0.25 0.22
SEM
<0.01 <0.01 0.05
P- value
bl 42% 25% 1.3°
Sun
alo 3.5° 1.7° 1°
O SdS gy Shadow
Method of drying o9l 6° 3.3% 2.7°
Oven
sloss 4° 1.3° 05"
Freeze
SEM 0.5 0.35 0.31
0.015 0.017 <0.01
P- value
1 3.3 2 1
2 2.3 13 0.67
3 5 2 2.7
4 2 0.7 0
"o
Treatment? 5 5 3 17
6 4 2 1.3
7 7 4 2.7
8 6 3 1
SEM 0.71 0.5 0.44
P- value 0.39 0.17 0.72

(P < +1+0) a2l o b sine BMES] (sl i, jo 3 o s By b slaguSiles
PEG (5 4l 3 005 Sid bgh Sy =1 o PEG L Gl 3 0ud Sis bgly 5= 5l PEG g0 LT 3 o Siid bgh Sy =) Jlo ¥
-V ,Las PEG L gl 5 00 SLis boly S =5 Jlow PEG 50 9] 53 0 Sts bgly Sy =0 Hlos PEG L ayloys oy Sits bghs Sy =¥ jlos
PEG L slassl g, 4 01 Sits bgly Sy =A Jlos PEG (95 sbessil g, 4 00 S bgly Sy
Mean with different alphabets are statistically different (P< 0.05).

2Treatments, 1- Sun dry without PEG, 2- Sun dry with PEG, 3- Shadow dry without PEG, 4- Shadow dry with
PEG, 5- Oven dry without PEG, 6- Shadow dry with PEG, 7- Freez dry without PEG, 8- Freez dry with PEG.
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Table 4- Effect of different drying methods on gas and methane production from 375 mg dry oak leave
after 24h of incubation

55 g (s 3 S 517) olee 55
Gas production® (ml) Methane (% of total gas)
S I + 1096 1.1
polyethylene glycol 0P
- 101.1 '
SEM 3.84 056
P- value 0.13 <0.01
- 103.7
Sun
L 12.1%
. 102.7
095 Sid g, Shadow
: i 8.7°
Method of drying 09 112.2
Oven
. 14.0°
i 102.7
Freeze
SEM 5.4 oo
P- value 0.54 00
a
1 1115 46
a
2 104.3 >4
a
8 1036 >
4 12.0°
s 112.8
) b
Treatment 5 87.8 12.7
b
6 103.2 139
b
! 101.7 122
C
8 1117 2L
SEM 7.7 1.13
P- value 0.18 <0.05

(ml gas/375 mg DM)a’

alo 3 ons Kid —F Jlog PEG fon gl 3 003 K2d =Y o PEG L QLT 3 o1 Sid =¥ Jloi PEG 50 ST )3 008 Kis bigly Sy =Y o
4 oad Seis A Jlos PEG g slasl g, 4 0si Sts =Y Jlo PEG L 451 3 003 Siis =5 Lo PEG (90 o1 0 003 Siis -0 )l PEG L
PEG L slexs! s,

Treatments, 1- Sun dry without PEG, 2- Sun dry with PEG, 3- Shadow dry without PEG, 4- Shadow dry with PEG,
5- Oven dry without PEG, 6- Shadow dry with PEG, 7- Freez dry without PEG, 8- Freez dry with PEG.
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Figure 1- Gas production (ml) of sun dried oak leave with and without PEG at different times of incobation
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Figure 2- Gas production (ml) of shadow dried oak leave with and without PEG at different times of incobation
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Investigation the Effect of Different Drying Methods of Q. persica Oak Leaves and PEG
Supplementation on Concentration of Phenolic Component, Protozoa Population, and
Methane Production
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Introduction: Zagros forests that are classified as semi-arid forests, approximately includes around 40
percent of the Iran forests. Dominant tree species of Zagros forests is Oak trees. Oak leaves are an inexpensive
and available feed source for ruminant, in particular in low forage seasons. The main problem for the use of Oak
leaves and fruit are their phenolic compounds and its negative effects on animal performance at high
concentration. The negative effects of high concentration of tannin and phenolic compounds on ruminant
performance dependent on the kind and concentration of phenolic compounds, diet composition, and animal
species. There are evidence that supplementation of polyethylene glycol (PEG) at high concentration of phenolic
compounds resulted in a decrease of the negative effect of phenolic compounds. In contrast, low concentration of
phenolic compounds resulted in an improvement in daily gain, milk production, ovulation rate and a decrease in
methane and ammonia production. The objective of this study was to investigate the effect of different drying
methods of oak leaves (Q. persica) on the concentration of phenolic components of dried leaves and PEG
supplementation on in vitro protozoa population and total gas and methane production.

Materials and Methods: This experiment was conducted in a completely randomized design with a 4x 2
factorial arrangement of treatments to investigate the effects of dryings methods (sunshine, shadow, oven and
freeze drying ) on the concentration of phenolic compounds of Oak leaves and effects of PEG supplementation
on in vitro ruminal microbial fermentation of dried Oak leaves. An in vitro gas production technique was used to
measure the effects of drying methods and PEG supplementation on total gas and methane production and
protozoa abundance with fermentation of Oak leaves. Rumen content was obtained from two fistulated sheep
(39+4.5 kg body weight) before morning feeding. The ruminal content was immediately strained through four
layers of cheesecloth. Animals were fed twice daily with a 50:50 alfalfa hay: concentrate diet that formulated for
maintenance requirements. In the laboratory, under anaerobic conditions, 37.5 mL of buffered rumen fluid (ratio
of rumen fluid to buffer was 1:2) was added into 120 mL bottles containing 0.375 g of ground Oak leaves with
(0.75g) or without PEG (12 replicates for each treatment in two runs). The buffer was prepared as proposed by
McDougall. Bottles were sealed and placed in shaking water bath for 96 h at 38.6°C. Headspace gas pressure
was recorded using a pressure transducer at 2, 4, 6, 9, 12, 24, 48, 72 and 96 h of the incubation. Methane
production and protozoa population were determined at 24 h of incubation. The concentration of phenolic
compounds, condensed and hydrolysable tannins were determined.

Results and Discussion: Results of the present study showed that concentration of phenolic compounds,
condensed and hydrolysable tannins affected by drying methods (P<0.01), but total tannins was not affected
(P>0.01). In all experimental treatments, the protozoa population was increased by PEG supplementation
(P<0.01). The highest and the lowest protozoa population were observed in freeze and oven drying methods,
respectively (P<0.05). In all treatment (except for sunshine and oven drying) adding PEG resulted in a
significantly increased (P<0.01) in the methane production after 24 h of incubation. It is notable that the highest
and the lowest percentage of methane production were observed in freeze and oven dryings methods,
respectively (P<0. 01). The effect of drying method on the gas production was not significant (P<0.05) and the
addition of PEG resulted to numerically increase in gas (P>0.05). Although, gas production at 24h of incubation
not affected by treatments, but results of this experiment demonstrated an increase in 96h gas production with
PEG supplementation.
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Conclusion: The results of the present study demonstrated that the oven drying of oak leaves resulted in a
further reduction in total phenolic compounds and hydrolysable tannins concentration and the most decrease in
methane production due to microbial fermentation of oak leaves, relative to the control. In addition, it appears
that PEG supplementation not recommendable method for decrease negative effects of tannins, because resulted
in an increase in the methane production.

Keywords: Drying methods, Methane production, Oak leaves, Phenolic compound, Protozoa
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Table 1- Feed ingredients used in experimental treatment (based on percentage)

iabosl gl ylas W il JolS o> ails ol Sy g 4l Lg dllous’ | Cpiige " oS
Treatments Alfalfa stem Whole barley grain  Cracked barley grain ~ Soybean meal =~ Monensin ~ Permix
Y ke 40 52.45 - 5.37 - 2.18
Treatment 1

Yl 40 52.45 - 5.37 0.03 2.15
Treatment 2

¥ ke 40 - 52.45 5.37 - 2.18
Treatment 3

f ol 40 - 52.45 5.37 0.03 2.15
Treatment 4

o e s Qe pand e S lallo a2y Vel el (lallig d2lg Yoo e e > bty e lollin sl e e e T omelizg  pSsks y 5> JoSo o8
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*: Premix composition per kg: vitamin A, 500,000 IU; vitamin D, 300,000 IU; vitamin E, 100 IU; Ca, 190,000; P, 90,000; Na,
50,000; Cu, 300; Fe, 3000; Mn, 2000; I, 100; Co, 100; Se, 1; Mg and Zn 3000 mg/kg.

! The monensin concentration was 10% (100000mg/kg).
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Table 2- Chemical composition of the feedstuffs and experimental diet used in experiment (based on DM)

Suid oo Jlesle P RS pL P o Ojsr 3l sl olas
Dry matter Organic matter Crude protein Crude fiber Ether extract  Nitrogen free
extract
donigy bl 95.80 94.25 9.22 43.28 1.42 40.33
Alfalfa stem
oo oS 92.00 94.10 37.09 6.84 7.01 49.10
Soybean meal
(015 S b Jgano) 53 s 92.00 97.45 11.12 6.41 1.61 78.31
Barley grain (Whole or
cracked)
* alojl oy 93.77 93.16 12.14 20.96 1.48 60.70

Experimental diet

A5 5,515 (VAA0) NRC olul 53 & 59y (Kiid 03bo p,SlS 51 (5 JS10) YIOY Jobao il 0y muadlio b5 (5550 o™
“ Metabolisable energy of experimental diet was 2.53 (Mcal/kg DM) that estimated by NRC (1985).
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Table 3- Digestibility of nutrients in the sheep fed with experimental treatments (%)

[EOEN

S osls P s Pl P gl gl
DM oM CP CF EE NFE
o JSs il Soese g 4y 73.82%+230 7494%+241 65.08+5.60 30.42+250 30.42+6.50 82.54+2.00
Physical form Whole barley
ok Sy g i 7158°+234 72.84°+231 64.42+589 29.02+211 29.02+510 80.90+2.91
Cracked barley
SEM " 0.799 0.743 1.826 1.974 1.896 0.848
Opiige yil Cpmidge (g 72.72+200 73.99+210 64.08+390 28.80+5.10 5388+35 81.98+240
Monensin Without Monensin
Cmige b 7268+3.10 73.82+3.00 6544+7.10 30.64+650 5394+88 8153+2.80
With Monensin
SEM 0.799 0.743 1.826 1.974 1.896 0.848
\La’)l“{::" 5l V ke 7342+130 7455+1.61 64.76+457 29.18+6.03 56.38+11.47 82.17+£2.39
Treatments Treatment 1
Yl 7421 +3.10 7533+3.07 65.41+6.78 31.66+7.29 55.75+19.25 82.90+1.61
Treatment 2
Y les 72.02+240 73.42+250 63.41+3.40 28.42+459 51.38+15.76 81.79+2.63
Treatment 3
F ol 71.14+220 7231+219 6546+791 29.63+599 5212+19.64 80.17+3.16
Treatment 4
SEM 1.123 1.050 2.582 2.792 2.681 1.201
P-value S S 0.0202 0.0225 0.5634 0.8108 0.81 0.2131
Physical form (P)
Oriigo 0.6401 0.5121 0.2830 0.3982 0.8920 0.4474
Monensin (M)
Lo Loy 0.0909 0.0611 0.3205 0.4388 0.5601 0.4150
Treatments
Cmidge X S 5d JSi 0.1818 0.3468 0.2639 0.4817 0.2815 0.3483
PxM
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1- Treatments included: 1) Whole barley grain without Monensin, 2) Whole barley grain with Monensin, 3) Cracked barley grain

without Monensin and 4) Cracked barley grain with Monensin.
* SEM: Standard error of mean.

Means with different superscript letters in columns are significantly different (P<0.05).
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Table 4- Nitrogen metabolism in the sheep fed with experimental treatments

obd 02)55 (1395

(390 % £5) O3sr%

(390 2 .5) Nitrogen (g/day)
Nitrogen intake (g/d) T R s 5
In feces In urine Retention
o JSs Ssans 9> 4> 15.09+1.98 5.27 +0.39 6.14 +0.43 3.68 +0.37
Physical form Whole barley
old Sy g il 14.35+1.47 5.10+£0.28 5.92 +£0.29 3.33+0.36
Cracked barley
SEM ” 0.520 0.182 0.283 0.396
LI Ciize 9 14.81 £2.04 532+0.58 6.35 £0.41 3.15"+ 0.51
Monensin Without Monensin
Omiige b 1463 +1.34 5.05+0.44 5.72 £ 0.60 3.86%+0.65
With Monensin
SEM 0.520 0.182 0.283 0.396
‘La,)lm; Sl Y ke 1495+ 2.16 5.27 +0.57 6.33+0.77 3.35+0.90
Treatments Treatment 1
Y b 1462 +1.79 5.06 +0.78 5.71+£0.90 3.86 £0.71
Treatment 2
Y e 14.37+1.73 5.26 £0.49 6.23 +£0.55 2.89+0.88
Treatment 3
¥ ol 1474 +1.22 5.09 +0.81 5.77 +£0.89 3.88 +£1.02
Treatment 4
SEM 0.736 0.258 0.369 0.281
P-value S S 0.2922 0.5636 0.3902 0.3859
Physical form (P)
i g0 0.9700 0.2825 0.1301 0.0201
Monensin (M)
Lo 0.4111 0.3230 0.6101 0.4170
Treatments
seiige X (Sujb JS5 0.3152 0.2608 0.2759 0.5833
PxM
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1- Treatments included: 1) Whole barley grain without Monensin, 2) Whole barley grain with Monensin, 3) Cracked barley grain
without Monensin and 4) Cracked barley grain with Monensin.
* SEM: Standard error of mean. Means with different superscript letters in columns are significantly different (P<0.05).
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Table 5- Allantoin excretion, microbial nitrogen and protein synthesis, efficiency of microbial nitrogen and urinary urea
nitrogen in the experimental treatments

& ool s 09)5e i e (29,500 OFign  9)Swe (g i 033l ol (sle gl (459555

W) (X ol
Allantoin  Microbial nitrogen  Microbial protein Efficiency of Urinary urea
excretion synthesis (g/day)  synthesis (g/day)  microbial nitrogen N(g/day)
(g/dL) (g/kg DOMI)
S JSa Jyane 9> 4l 0.27 £0.03 5.28 £0.09 33.00 £ 0.56 9.50 £0.93 3.20+0.25
Physical Whole barley
form
ol Sy on 4l 0.29 £0.02 5.69+0.13 35.56 +0.81 10.90 £0.91 2.63+£0.11
Cracked barley
SEM ” 0.022 0.346 2.163 0.839 0.328
Cpiige gl g g 0.32%+0.07 574+1.18 35.88 +3.38 10.66 £ 2.23 2.60+1.21
Monensin  Without Monensin
oo b 0.23" +0.08 5.23+1.10 32.69 +3.88 9.74 £2.80 3.03+1.36
With Monensin
SEM 0.022 0.346 2.163 0.839 0.328
‘L:z,)l.,ts~ Sl Vb 0.32 +0.03 5.48 +1.00 34.25+4.25 10.14 £ 2.20 2.69+1.20
Treatments Treatment 1
¥ ks 0.22 +£0.08 5.07 £ 0.80 31.69 £4.00 8.86 + 1.40 3.71+1.50
Treatment 2
Y lews 0.33+£0.10 5.99+1.20 37.44 £3.75 11.19+2.20 252+1.20
Treatment 3
¥l 0.24 £ 0.07 5.29+1.30 33.06 £4.13 10.62 + 3.60 2.75+1.00
Treatment 4
SEM 0.031 0.490 3.215 1.186 0.443
P-value S S 0.4418 0.1379 0.1251 0.2231 0.1051
Physical form (P)
g 0.0010 0.1400 0.1515 0.2415 0.0571
Monensin (M)
o 0.4420 0.8474 0.8009 0.9010 0.1609
Treatments
Crmidge X S 5d JSi 0.3303 0.4298 0.3942 0.2974 0.3388
PxM

(o 03,55 i B N o3ke p,S5LS 1 £5) c9sSm i3 st o35t *
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* Efficiency of microbial nitrogen (g/kg digestible organic matter intake)
1- Treatments included: 1) Whole barley grain without Monensin, 2) Whole barley grain with Monensin, 3) Cracked barley grain

without Monensin and 4) Cracked barley grain with Monensin.
* SEM: Standard error of mean. Means with different superscript letters in columns are significantly different (P<0.05).
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Table 6- Glucose and urea concentration in plasma at various hours after the morning feeding in the sheep fed with

experimental treatments

(il 2 25 o) 3565 (i 2 25 o) 09)
Glucose (mg/dL) Urea (mg/dL)
oo el O celuw oo sl O celw
Hour 0 Hour 5 Hour 0 Hour 5
S S il oo o> 4> 65.70 + 3.69 67.18 + 3.89 16.37 £0.97 15.55+0.96
Physical form Whole barley
ol Sy g &b 64.87 £ 3.90 69.77 £4.02 15.24 +1.24 15.91 +1.36
Cracked barley
SEM * 1.581 1.718 1.067 1.037
etige | Cise 9 63.89 +8.59 69.49 + 6.32 16.39 + 4.25 17.00 +4.17
Monensin Without Monensin
Omisge b 66.68+ 7.92 67.46 +7.42 15.23+4.25 14.45 +3.33
With Monensin
SEM 1.581 1.718 1.067 1.037
‘La.,h,g S Ve 63.52 £ 8.58 67.50 +4.00 17.05 +4.86 17.06 + 4.86
Treatments Treatment 1
Y ks 67.88 £7.33 66.86 + 4.05 15.70 + 2.65 14.04 + 2.65
Treatment 2
Y e 64.26 £9.16 7148 +7.71 15.74 + 3.62 16.94 + 3.62
Treatment 3
AP 65.48 +£8.51 68.06 + 10.07 14.75 + 3.63 14.87 + 3.63
Treatment 4
SEM 2.236 2.430 1.509 1.466
P-value Sazd US 0.8490 0.1892 0.8979 0.4966
Physical form (P)
g 0.0705 0.2403 0.4440 0.0875
Monensin (M)
L Lo 0.7105 0.2725 0.5960 0.0910
Treatments
iy X (S 5d Kb 0.3119 0.2747 0.4215 0.2509
PxM
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1- Treatments included: 1) Whole barley grain without Monensin, 2) Whole barley grain with Monensin, 3) Cracked barley grain

without Monensin and 4) Cracked barley grain with Monensin.

* SEM: Standard error of mean. Means with different superscript letters in columns are significantly different (P<0.05).
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Mehraban Sheep Response to Monensin Applied and Physical Form of Barley
Grain- Emphasis on Protein Metabolism

Sh. Najafi'- M. M. Tabatabaei* Kh. Zaboli*- A. A. Saki*- A. Ahmadi®

Received: 15-07-2017
Accepted: 13-11-2017

Introduction In ruminants, dietary manipulation such as applying feed additive or increasing fermentable
carbohydrate in diet, improve rumen fermentation and enhance animal performance. Monensin, as a feed
additive, increases propionate production, decreases ammonia production and protein degradation in rumen, this
lead to improving energy and protein utilization. In addition, grain processing effects on starch fermentation; this
could be increasing availability of energy for ruminal microorganisms. One of these processing methods is
cracking barley grain. Since, monensin may be influenced on this processing and starch fermentation pattern,
therefore the aim of this study, was evaluated the effects of monensin applied in diet and grain processing
(cracked barley grain) on nutrients digestibility and protein metabolism in Mehraban sheep.

Materials and Methods In this trial, 24 Mehraban male sheep with an average body weight of 52.98 + 6.15
kg were used on 2 x 2 factorial experiment in a completely randomized design. Experimental factors were
included the effects of monensin (diets containing monensin vs. without monensin) and physical form of barley
grain (whole grain vs. cracked grain) as fallowing explanation. Sheep were kept in individual stalls for
compatibility to the new environment and experimental conditions for 7 days. Then, were randomly divided into
4 groups (treatments) based on body weight and transferred to metabolic cages to determine the nutrients
digestibility and nitrogen retention. The treatments were: Barley grain, Barley grain + monensin, cracked barley
grain and cracked barley grains + monensin. Monensin was added to the related treatments in 30 mg per kg of
feed intake. Determination of nutrients digestibility was conducted by directly collection of feces (in vivo
method) for 14 days (the feces and urine samples were taken at the 7 final days). The experimental diets (40%
forage and 60% concentrate) were offered twice in daily at morning (8:00 h) and evening (16:00 h). Urinary
nitrogen, allantoin excretion, and chemical composition of feeds and feces (dry matter, organic matter, crude
protein, ether extract, crude fiber and nitrogen free extract) were determined. Microbial protein synthesis was
estimated by measuring the urinary allantoin excretion. Blood samples were taken on the final day (at 0 and 5
hours after the morning feeding) for determination of plasma glucose and urea concentration.

Results and Discussion The results have shown that the physical form of barley grain significantly
decreased dry matter and organic matter digestibility (P<0.05). Dry matter and organic matter digestibility in
treatments with whole barley grain were 73.82 and 74.94 and in treatments with cracked barley grain were 71.58
and 72.84 percentage, respectively. Other nutrients digestibility (crude protein, ether extract, crude fiber and
nitrogen free extract) were not affected by physical form of barley grain. Also, using of monensin and physical
form of barley grain had no effect on dry matter and nutrients digestibility. Nitrogen metabolism parameters
(nitrogen intake and % nitrogen in feces, urine and retention) were not affected by physical form of barley grain.
Since, crude protein percentage in all treatments was equal, and dry matter intake was adjusted based on animal
body weight and was in a similar range, therefore the nitrogen intake was similar in all treatments and there was
no differences between them. But, % nitrogen retention significantly was increased by monensin using (P<0.05)
and its amount were 21.23 and 26.33 (% of N intake) for treatments with and without monensin, respectively.
Monensin prevents the ruminal proteolytic bacteria, and decreases ammonia production and deamination of
amino acids in rumen. Thus, it prevents the loss of protein in the rumen, which result is increasing nitrogen
retention. Allantoin excretion, microbial nitrogen synthesis, efficiency of microbial nitrogen and urinary urea
were similar in the treatments with whole barley grains and cracked barley grains and there were no significant
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differences between them. Using of monensin significantly decreased allantoin excretion (P<0.05) and its value
were 0.32 and 0.23 g/dl in treatments with and without monensin, respectively. Plasma glucose and urea
concentrations (at 0 and 5 hours after the morning feeding) were not affected by the physical form of barley
grain, monensin and treatments response. Plasma glucose and urea concentrations were 63.52, 67.88, 64.26,
65.48 mg/dl and 17.05, 15.70, 15.74, 14.75 mg/dl for treatments 1, 2, 3 and 4 at O hour after morning feeding,
respectively. These parameters were 67.50, 66.86, 71.48, 68.06 mg/dl and 17.06, 14.04, 16.94, 14.87 mg/dl at 5
hour after morning feeding, respectively.

Conclusion Generally, nutrients digestibility, nitrogen retention and microbial nitrogen synthesis were not
increased by physical form of barley grain. But, increased nitrogen was found by monensin in the sheep.

Keywords: Barley grain, Cracked barley, Digestibility, Monensin, Nitrogen retention
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Table 1- Chemical composition of Pistacia atlantica leaf in different stages of growth (% DM)

290 o~
o Treatment P-value SEM
1 2 3

DI\A/I‘ . 19.51° 45.06 ° 49.41° 0.0001 0.257
E‘;wef 16.41° 12.51° 12.40% 0.0001 0.112
r;‘;w% 1.82° 5.62° 3.43° 0.0001 0.139
X;; e 5.58 6.19 ® 7.27° 0.052 0.380
ﬁSFM» 2 Joloeels yud 33.65 33.82 38.04 0.163 2.09
fg’; oieg 5 Jolomali b 16.81 17.00 17.74 0.311 0.840
(gé fcjl)g)) Pt 3 406644 %  4159.05°  3881.96 % 0.014 46.369
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Different letters in each row indicates significant difference (P<0.05).

* 1. Early in the growing season
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2. Middle of the growing season

3. End of the growing season
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Table 2- Phenolic compounds and antioxidant activity Pistacia atlantica leaf (%)

* o
R RERRYS B olS g rer
o 255 Sy S L. L Treatment P-value SEM
Phenolic compounds and antioxidant activity 1 5 3
Jst I 6.41°2 5.18°¢ 5.36° 0.0001 0.006
Total phenol
XY
ot . 4592 3.81° 3.69°¢ 0.0001 0.004
Total tannin
56 i gla i
A oy 1.81° 1.37¢ 1.68° 0.0001 0.004
PVP
ol o . 2.682 2.15°¢ 2.28° 0.0001 0.004
Condensed tannin
. B sl
Harer JE & _ 1.91° 1.66° 1.42°¢ 0.0001 0.005
Hydrolysable tannin
ST 5

F sl 85.912 85.28 ® 83.27° 0.0004 0.225

Total antioxidant

(ol (Sams)) gy Jrad slosl 4y Sy o

ool (P<e/0) jlagine cglés il cindy o j> alio e g >

Uhtgy Juab lawlgl iy Sy ¥ gy b gl an Sy

Different letters in each row indicates significant difference (P<0.05).

* 1. Early in the growing season

2. Middle of the growing season

3. End of the growing season
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Table 3- Profile of fatty acids Pistacia atlantica leaf

(o3 alito 2 gl 5 V0w 3 £35) 2 g
Fatty acid (9/100 g of methylated fatty acid)

C12:0
Cl2:1
C14:.0
Cl4:1
C16:0
C16:1t
Ci16:1
C17:0
C18:0
C18:1
C18:2
C20:0
C18:3

3.01
1.68
10.21
15
18.02
0.45
1.7
1.67
9.95
12.5
10.88
1.99
26.54

A Sy (S f3e s phiajes g Grpha s el L Jodo
Table 4- Degradability parameters and Effective degradability Pistacia atlantica leaf

390 "t sladsiulb 295 C g )3 (M03) ge S i
Case Degradability parameters Effective degradability (%/KP)
a b c 0.04 0.06 0.08
Sais oolo
DM 0.2803+ 0.017 0.5598+0.027 0.0227+0.001 0.4829+0.01 0.4339+0.01 0.4040+0.01
s
= oo 0.1260+0.028 0.6755+0.143  0.0137+0.004 0.2910+0.023 0.2462+0.026 0.2201+0.027

CP

*a= Rapid part degradation
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b= Potentially degradable fraction

wps 8 Gise=h wps g pise=a"
c= Constant degradation rate
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Table 5- Ruminal digestibility, Post-Ruminal and total tract of Pistacia atlantica leaf (%)

s o3le (58 ol5iwd JS 5 claSis 5l L esliraSis madn cubls
Ruminal digestibility, Postruminal and total tract of dry matter

sl PUET el

38.94+2
Ruminal digestibility
Post-Ruminal digestibility
UileS slKued JS p3 puin culls 43.39+0.09
Total tract
Ruminal digestibility, Postruminal and total tract of crude protein
eSS pan o5 18.93+2.21
Ruminal digestibility
4SS 3 045 e Sid oole d‘w. W )‘ U pad bl 9.19+0.94
Post-Ruminal digestibility
55 oS S )3 meiad bl 26.38+0.76

Total tract

WA el oS0l deSil (3 Casl V8 Gde 4 badiges (glaneSs puan CullB o (oly %
To determine rumen digestibility, samples were incubated in rumen for 16 hours
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Introduction This study was carried out to investigate the chemical composition, antioxidant properties and
phenolic compounds of Pistacia atlantica leaf at different stages of growth. Intestinal digestibility of determined
by nylon bags method.

Materials and Methods In order to prepare experimental treatments, Pistacia atlantica leaf (PAL) were
collected and dried in three stages (early growing season, mid and end of growing season) from foothills of the
around the city of Birjand. The treatments were: 1. PAL in early growing season, 2. PAL in middle of growing
season, and 3. PAL at the end of growing season. Neutral detergent fiber and acid detergent fiber was
determined. The total amount of phenolic compounds was measured. The total amount of tannins was obtained
by calculating the difference between before and after the reaction with polyvinyl pyrrolidone (PVP). Condensed
tannin was measured. Antioxidant activity was measured by 2, 2 diphenyl-1-picaril hydrazil (DPPH). To
investigate nutritional value of Pistacia atlantica leaf (PAL) by nylon bags method, two Holstein cows fitted
with a flexible rumen fistula, fed forage and concentrate in total mixed ration (TMR) at maintenance level twice
daily. To determine degradability coefficients, 5 g of DM of PAL sample (ground using 2 mm screen mill) were
placed in individual polyester bags and feed samples were incubated for 0, 2, 4, 8, 12, 16, 24, 48, 72, 96 and 120
h. Also, ruminal and post ruminal digestibility were determined with the incubation of samples for 16 hours in
the rumen by Daisy system.

Results and Discussion The results showed with the advance stage of growth increased, percentage of dry
matter, Ash, NDF and ADF. The highest amount of dry matter belonged to the end of the growing season
(49.41%) and the lowest was related to the beginning of the growing season (19.51%). The highest amount of
crude protein observed at the first stage (early growth) (16.41%) and the lowest at the end of the growing season
(P<0.05). With the advancement of the growth stage, the percentage of NDF and ADF was increased (P <0.05).
The highest average crude fat was related to the second stage (5.62%) and the lowest average was observed in
the first stage (1.82%). The highest average ash was related to the end of growing season (7.27%) and the lowest
average was observed in the first stage (5.58%). The highest antioxidant and phenolic compounds was observed
in the early stages of growth, this amount decreased in the third stage. The most unsaturated fatty acids of this oil
were linolenic acid (26.54%), linoleic acid (10.88%) and oleic acid (12.5%).Also the most saturated fatty acid of
this oil was palmitic acid (18.02%). Pistacia leaf oil used in the experiment was contain a 44.85 % saturated
fatty acids, 17.83 % unsaturated fatty acid with one double bond, 10.88 % unsaturated fatty acid with two double
bonds and 26.54 % unsaturated fatty acids with three double bonds. With increasing incubation time
degradability of dry matter and crude protein increased. The rapid part degradation of the dry matter was 28.33%
and its effective degradation at the passage rates of 0.04, 0.06 and 0.08 was 48.29, 43.39 and 40.40%
respectively. The lowest constant degradation rate (c) was found for crude protein (0.0137). Most effective
degradability was observed in 4% pass rate. The effective degradation rate was reduced by increasing the pass
rate. Ruminal digestibility of dry matter and crude protein was higher than digestibility of post-ruminal. Overall,
the digestibility of dry matter in the total digestive tract was higher than crude protein digestibility. This is due to
the high rumen digestibility of dry matter compared with the digestibility of crude protein.

Conclusions Based upon the present research it is concluded that Pistacia atlantica leaf has good degradability.
It has high nutritional value and compatible or even is a good alternative to conventional feed ingredients in
livestock feed. Also, Pistacia atlantica leaf is rich in phenolic compounds and antioxidant, and it can be used as
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an alternative to synthetic antioxidants. Due to having about 55.25 percent unsaturated fatty acids, it has a high

nutritional value and could be used in livestock diets in order to enrich and enhance oxidative stability of animal
products.

Keywords: Antioxidant, Degradability, Growth Stages, Nylon Bags, Pistacia Atlantica Leaf
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1- Aspartate aminotransferase
2- Alkalin phosphatase
3- Gamma Glutamyl Transferase
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Table 1- Ingredients and chemical composition of the basal diet used for starter, grower and finisher period

ikl o Ay 0 5LL o

AR N ) S od ) O u‘ Sd
) erer Sl Starter Grower Finisher
= 53.44 57.06 59.21
Corn
b gualls
ST 35.70 34.03 32.62
Soya bean meal
G2l 5.00 2.50 -
Fish meal
b ) 2.68 3.14 4.70
Soya oil
wloles 115 1.16 1.26
Carbonate calcium
Clund paadlS

e 82 1.07 1.22 1.51
Dicalcium phosphate
e 5 ety Jase . 0.25 0.25 0.25
Vitamin and mineral Premix
S 0.40 0.40 0.30
Salt
o J o> 0.25 0.24 0.15
DL- Methionine
L8908 5 _ -

; . 0.06

Lysine Hydrochloride
(wddgelio BB (5550 51 ot 40 7) (ploond S 5
(Chemical composition (% except for AME
odglie (51
Apparent metabolisable energy 3000 3050 3150
((Kcal kg

(e
oo 22 21 19
Crud protein
02 1.45 1.33 117
lysine
O ¥ 09550 _ 1.15 0.99 0.83
Methionine + cysteine

Co 0.99 0.90 0.90
Calcium
» . 0.20 0.19 0.18
Choloride
e 0.22 0.21 0.20
Soduim
O S ud 0.48 0.450 0.450
Available phosphorus
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Table 2- Determining the composition weight percentage of the elements oxide in bentonite samples by

XRF
s dpuS] )9 ey JUSTRWY )9 ey
Element oxide Percentage weight Element oxide Percentage weight

Cl 0.797 SO; 0.592
Na,O 2.432 MgO 2.092
CaO 2.706 MnO 0.030
Fe,03 1.994 ZnO 0.011
Al,Os 11.612 SrO 0.019
Sio, 65.728 ZrO, 0.028
L.O.1 11.297 TiO, 0.263

(1025, 1 hrs)
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Table 3- Effects of experimental on performance parameters of broiler chickens challenged with aflatoxin B1

iabojl slayles EXperimental treatment

T1 T2 T3 T4 T5 SEM P- value
(ox/p55) S Syae
Feed intake (gr/bird)
$39y V-V
({);)d) 11253 109.92 115.20 108.19 113.25 2.58 0.3711
i AN d dc a ab be
©.21.d) 773.05 824.43 957.14 896.98 861.59 14.22 0.0001
SS9y VA=Y
(2135 d) 1916.46 1866.64 2021.07 2053.04 2059.52 51.17 0.0593
$i9) VY0
i );)5 0 2802.05 2801.00° 3093.42° 3058.22* 3034.36% 62.42 0.0071
(e252/p5) ©1ig I
Body weight gain (gr/bird)
S39) V-V
FIS ’;)d) 108.78° 94.53 105.31° 104.93% 109.21° 1.65 0.0001
56, AT
Eg );)1 0 557.00% 522.19" 554.84% 595.58° 561.09% 10.38 0.0035
$59, YV-Y0
519)35 0 1021.79 993.57 987.86 1013.93 1074.99 29.01 0.2620
Siey VYR ab b ab a ab
(1,35 q) 1687.57 1550.29 1648.01 1714.45 1645.30 35.18 0.0463
whe b cops
Feed conversion ratio
S59) V-V
i ););) 1.034° 1.163 1.095% 1.03° 1.037% 0.02 0.0240
S50, A=Y
Es; );)1 0 1.387° 1.725° 1.579° 1.506" 1.536" 0.01 0/0001
S35, YV-T
519)35 0 1.876" 2.047° 1.999% 2.029® 2.015® 0.04 0/0215
$59, V-0
i );)5 N 1.660° 1.877° 1.806° 1.785° 1.845° 0.02 0/0002

(P < elh0) sl oo Jlogine MBI (gl Cind) oy alie i g L (slaSilia
1. Mean with different alphabets are statistically different (P < 0.05).
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T;: control (C), T,: control diet + aflatoxin B; (AF), T3: control diet + aflatoxin B; and 0.25%BF, T,: control diet + aflatoxin B, and

0.5% BF, Ts: control diet + aflatoxin B, and 0.75%BF
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Table 4- Effects of experimental treatments of carcass components and body organs broiler chickens
challenged with aflatoxin B1

iabojl slayles EXperimental treatment

T, T, T, T, Ts SEM P- value
sy 63.94 62.09 60.78 61.45 61.61 0.777 0.0997
Carcass
O35 9 Sy

20.95 21.28 19.94 21.54 20.68 0.751 0.6206
Back & neck
e 22.79 22.90 21.28 21.96 2257 0.797 0.5908
Breast
.l
g 18.18 17.93 19.56 17.94 18.35 0.670 0.4332
Thigh
oz 1.22%® 1502 1.30%® 0.99° 1.24%® 0.104 0.0486
Abdominal fat
S 1.42 1,53 1.39 1.37 153 0.095 0.6045
Gizzard
oo 0.44 0.44 0.47 0.49 0.53 0.026 0.1751
Proventriculus
oSt 0.24 0.23 0.26 0.24 0.26 0.012 0.3818
Pancreas
< 0.64 0.65 0.62 0.67 0.60 0.048 0.8637
Heart
"5 252 2.54%® 2.23" 261° 2.36 % 0.120 0.0215
Liver
o 0.19 0.22 0.23 0.22 0.21 0.021 0.7779
Bursa
Job 0.11 0.12 0.10 0.10 0.95 0.009 0.4670
Spleen

Mean with different alphabets are statistically different (P< 0.05).
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T,: control (C), T,: control diet + aflatoxin B; (AF), Ta: control diet + aflatoxin B, and 0.25%BF, T,: control diet + aflatoxin B; ahd

0.5% BF, Ts: control diet + aflatoxin B, and 0.75%BF
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Table 5- Effects of experimental treatments on blood parameters

Experimental treatment _slejl la,los

T T, T, T, Ts SEM P-value
CHOL 127.12 149.07 124.85 132.90 136.15 6.87 0.1580
HDL 46.62 55.07 46.20 48.77 51.87 2.64 0.1462
LDL 67.68% 76.34° 57.06" 65.72% 60.44% 4.28 0.0535
TG 64.10° 88.30" 107.92%® 92.00° 119.13° 6.06 0.0001
TP 4.10 3.91 3.75 3.77 3.79 0.28 0.8280
LDH 2024.8 2492.0 1610.8 2437 1669.3 431.19 0.4216
ALP 2880.3° 4247.8% 3041.8™ 3539/0° 3877.0% 309.65 0.0059
ALT 2.50° 5.00° 3.75% 3.25 3.75% 0.38 0.0054
AST 254.27 299.73 242.80 221.20 245.50 30.34 0.4826

Mean with different alphabets are statistically different (P< 0.05).
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T,: control (C), T,: control diet + aflatoxin B; (AF), Ts: control diet + aflatoxin B, and 0.25%BF, T,: control diet + aflatoxin B; and

0.5% BF, Ts: control diet + aflatoxin B; and 0.75%BF
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Introduction: Fungi can grow in feed that maintained under normal temperature and high moisture condition. At the
same condition, the fungi can produce mycotoxins in the feed. In poultry production, mycotoxicosis caused by key
mycotoxins such as: Aflatoxin B1l, Ochratoxin, T2toxin, Zearalenone and deoxynivalenol (DON, vomitoxin).
Myecotoxins especially aflatoxin had undesirable influence on feed intake, body weight, feed conversion ratio and
carcass characteristics. The Aflatoxin infected feed cause injuries on poultry's carcass especially liver and heart. Various
aspects of the aflatoxicosis in poultry husbandry including effects on bird’s performance, digestion, metabolism, and
organ function, metabolism of the toxin, and remnant of toxic residues to poultry products have been the subjects of
several comprehensive reviews. The aflatoxin has vast economic losses in poultry industry via increase the mortality
and reduces the growth performance. In order to reducing aflatoxin side effects, some ways were proposed such as
inactivation of toxin, toxin adsorbent. Bentonite is the main toxin adsorbent. Bentonite can decrease the aflatoxin
absorption from gut. Therefore this study was done to evaluate the effects of different levels of physical modified
Nanostructure bentonite (PNB) on growth performance, carcass components and blood indices in broilers challenged by
aflatoxin B1 (AFB1).

Material and Methods: One hundred and sixty day-old Ross 308 broiler chicks were bought from a great hatchery in
South Khorasan, Iran. The birds were assigned to 20 experimental units with the same mean group body weight at
initial experiment. The birds were reared for 35 days. The experiment was conducted in a completely randomized
design with 5 treatments, 4 replicates and 8 birds in each. Experimental groups consisted of: negative control (C),
positive control (basal diet with aflatoxin B1) (AF) and three level 0.25, 0.50 and 0.75 % of Physical modified
Nanostructure bentonite added to basal diet with aflatoxin B1(positive control). The aflatoxin were added to starter and
grower diets at 500 ppm and to finisher diets at 1000 ppm. At 21 and 35 days of age, one bird from each replicate was
randomly selected and bled and blood parameters involved the concentration of cholesterol, triglyceride, LDL, HDL,
total protein, and enzyme activity of alanine aminotransferase, aspartate aminotransferase, and lactate dehydrogenase
were determined. One bird from each replicate of treatment were slaughtered and carcass components involved breast,
thigh, abdominal fat, spleen, bursa of fabricius, and pancreas were weighed and the relative weight of organs were
calculated. The data were analyzed by SAS software and general linear model (GLM) was used to analyze the data. The
differences among means were determined by Tuckey's multiple range test.

Results and Discussion: The results showed that aflatoxin increased feed conversion ratio and reduced triglyceride as
compared to control diet. The blood lipid was negatively influenced by infected aflatoxin diets in broilers.
Supplementation of 0.25% Physical modified Nanostructure bentonite to the infected diet of broilers was significantly
increased the feed intake, decreased the concentration of LDL (P<0.05). The lower relative weight of abdominal fat
were observed in broilers fed diets contained aflatoxin and 0.25% Physical modified Nanostructure bentonite (PNB)
(P<0.05). Birds fed infected diets and contained 0.75% PNB had higher triglyceride concentration compare to positive
control. The ALT enzyme activity significantly increased in negative control treat compare to negative control and
0.50% PNB (P<0.05).In this research, the supplementation of Physical modified Nanostructure bentonite to broilers
infected with aflatoxin reduced the undesirable effects of aflatoxin. As with previous research report that aflatoxin
increased the feed conversion ratio and decreased the nutrient digestion and absorption. Inclusion of aflatoxin to broiler
diets had undesirable effects on liver activity and liver injuries. The liver enzyme activities are indices to evaluate of
liver function. The birds had higher liver enzyme activity, which may negatively affected by side effects of aflatoxin.
The last literature were reported that the lower nutrient utilization might be a factor of the effects of the toxin on
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systemic metabolism rather than an effect on digestive functionality. Bentonite can adsorb the aflatoxin and reduce the
side effects of them on broiler growth performance, digestive and liver function.

Conclusion: The result of this research showed that aflatoxin may decrease the performance parameters and addition of
Physical modified Nanostructure bentonite reduced the negative effects of aflatoxin on performance and increased
percentage of abdominal fat, therefore, the 0.5% Physical modified Nanostructure bentonite suggested to add in broiler
diets contained aflatoxin.

Key words: Aflatoxin By, Physical modified bentonite, Broiler chicken, Growth performance, carcass components.
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Table 1- Composition of the basal diet for broilers during starter and grower stages
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Soy oil

i S = (6 1.7 1.3
Dicalcium phosphate

Gio 15 15
Oyster shell

Sos 0.3 0.3
Salt

DL-Methionine

oY= - -
L-Lysine

e JoSa 0.25 0.25
Mineral supplement?

wilig JoSo 0.25 0.25
Vitamin supplement®

P ogans” 15 15
Wheat bran

oy (Flwlre (S

Calculated composition

(p59S 22 S 6hS) Slo g g0 LB (55, 3000 3100
AME (kcal/kg)

(123) P 359 215 195
Crude protein (%)

(303) Cygaiat Cpsiommpus 0.9 0.72
Methionine + cysteine (%)

(20y3) e 1.26 1.03
Lysine (%)

(403) el 0.95 0.88
Calcium (%)

(32)3) o yiwd B yaund 0.43 0.35
Available phosphorus

(WS oW 0.18 0.15
Sodium (%)

(op) 18 0.27 0.29
Chlorine (%)

(1e2)3) wawliy 0.9 0.92
Potassium (%)

(pSssTeYly SV i) sy Jolss 232 233

Na+K-CI (mEq/kg)
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! with replacing different levels (0, 0.5, 1 and 1.5%) of Urtica diocia leves with wheat bran provided five
experimental diets.
% Provided the following per kg of diet: vitamin A (trans retinyl acetate), 3600I1U; vitamin D3
(cholecalciferol), 800 1U; vitamin E (dl-a-tocopheryl acetate), 7.2 mg; vitamin K3, 1.6 mg; thiamine, 0.72 mg;
riboflavin, 3.3 mg; niacin, 0.4 mg; pyridoxin, 1.2 mg; cobalamine, 0.6 mg; folicacid, 0.5 mg; choline chloride,
200 mg.
® provided the following per kg of diet: Mn (from MnSO4-H20), 40mg; Zn (from ZnO), 40mg; Fe (from
FeS04-7H20), 20mg; Cu (from CuS0O4-5H20), 4 mg; | [from Ca (103)2-H20], 0.64 mg; Se (from sodium
selenite),0.08 mg.

PCR [uS1y )3 o0 48,8 )y (cloyalyy claseiio plo 5 iy =Y Joua
Table 2- Details of the primers used for quantitative real time PCR analysis of chicken mRNAs

o) sl ey (b i) asdad Jobo ol 35
Target Primers PCR product (bp) Accession No.
oS

B-Actin 5-AGCGAACGCCCCCAAAGTTCT-3' 139 NM_205518.1

5-AGCTGGGCTGTTGCCTTCACA-3'

Vb a0

iNOS 5'-AGGCCAAACATCCTGGAGGTC-3’ 371 U46504
5-TCATAGAGACGCTGCTGCCAG-3'

ET-1 5'-GGACGAGGAGTGCGTGTATT-3' 141 XM418943
5'-GCT CCAGCAAGCATCTCTG-3'

SOD1: superoxide dismutase 1; iINOS: inducible nitric oxide synthase; ET-1: endothelin 1; bp: base pair
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Table 3- Effect of different levels of Urtica diocia on the relative weight of different organs and carcass traits in broiler
chickens at 42 days of age. (% of live body weight)

a3y sl (32)3) o> )3 455 zolaw SEM p-value
Carcass Ingredient Dietary levels of Urtica diocia (%)

Control (0) 0.5 1 15
oS 2.41° 2.19° 2.14° 2.04° 0.05 0.0002
Liver
s 0.736° 0.66° 0.645° 0.657" 0.016 0.002
Heart
] Ll 0.33° 0.27° 0.23° 0.24° 0.011 0.0001
RV:TV

(P<47+0) st s ginn BB (clls alinpd Ggys b Cndy b slappSobe’

Superscripts in the same row with different letters are significantly different (P<0.05).

RV: TV —right ventricle to total ventricle weight ratio.
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Table 4- Effect of Urtica diocia on serum and blood variables in broiler chickens measured at 42 days of age

ol 3 (123) oy 5> 455 zolaws SEM p-value
Metabolites Dietary levels of Urtica diocia (%)

Control (0) 0.5 1 1.5
055) 6.37° 55° 4.6° 47% 0.282 0.0004
Urea
e 3.4° 4 45 4.8° 0.261 0.004
Protein (g/dl)
esd] 2 2.1° 2.5° 2.7 0.136 0.001
Albumin (g/dI)
6l o JISIT 2955.8% 2572.3° 2147.4° 2216.8° 88.5 0.0001
Alkalin phosphatas (U/l)
Syl 3 gigal (Y] 3.8 3.3 2.9° 2.7° 0.09 0.0001
Alanine amino
transaminase (U/1)
el sisel b Lol 199.8° 190.6* 165.9° 159.3° 10.5 0.032
Spartat amino
transaminase (U/1)
sl 63 olle 4.88° 2.96" 2.74° 2.48° 0.375 0.0003
Malonedialdehyde
(umol/1)
LT Sy 9.58° 14.86° 16.65% 17.5° 1.6 0.007
Plasma  nitric  oxide
(umol/l)

(P<+/+0) Wity ine BT gyl dlinpd By b Ciudy 1o sbySilio’

Superscripts in the same row with different letters are significantly different (P<0.05).
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Table 5- Effect of Urtica diocia on expression of iNOS and ET-1 genes in the right ventricle (heart) and lung of broiler
chickens measured at 42 days of age

plul Gene (1oyd) oy 3 655 zolaw SEM p-value
Dietary levels of Urtica diocia (%)
Control (0) 1 15
B ) play
Heart (Right ventricle) ET1 0.302° 0.0045" 0.0039" 0.0038° 0.048 0.0001
iNOS 0.001° 0.0026" 0.235° 0.258° 0.043 0.0001
)
Lung ET1 1.06° 0.167° 0.011° 0.006° 0.166 0.0002
iNOS 0.0008" 0.0017° 0.031° 0.227° 0.045 0.003

(P< 1) aitud o sine BMES] (gyls aibio e Ggn by Cigd, o (o, Silio™

Superscripts in the same column with different letters are significantly different (P<0.05). iNOS: inducible nitric oxide; ET-
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1- Endothelin-1 binds to type A receptors (ETAR)
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Introduction

Modern strains of broiler chickens are susceptible to pulmonary hypertension syndrome (PHS) because of the
mismatch between oxygen demanding muscles and oxygen-supplying organs (i.e. heart and lungs). Intensive
genetic selection for rapid growth over the past several decades has reduced allometric growth of the heart and
lungs in modern broiler chickens compared with their chronological counterparts. The susceptibility of broilers
to PHS is exacerbated whenever they are raised at high altitudes where the availability of atmospheric oxygen is
limited. Pulmonary arterioles in broilers respond to hypoxia by vasoconstriction and if the situation sustains,
broiler develop pulmonary hypertension with subsequent right ventricular failure that finally leads to ascites.
Research has addressed the impact of nutritional factors including energy, protein, electrolytes and feed
restriction on the development of PHS. However, the effects of herbal medicine in the prevention and control of
PHS in broiler chickens have not been adequately studied. Urtica dioica is a medicinal herb that belongs to the
family of Urticacea and it grows in most parts of the world. Urtica dioica is used because of antioxidant and
anti-inflammatory compounds for the treatment of cardiovascular, respiratory, cancerous and allergic diseases.
One of the important effects of this plant is the reduction of blood pressure. The purpose of the present study was
to examine the effects of different levels of this medicinal plant in preventing pulmonary PHS in broiler
chickens.

Materials and Methods

The experiment was conducted in the experimental facility of Shahrekord University, Shahrekord, Iran, which
had an altitude of 2100 m above sea level. A total of 240 day-old broilers (Ross308) were randomized across16
floor pens (15 birds per pen). A control diet based on corn and soybean meal were formulated for the starting (1—
3 weeks of age) and growing (4-6 weeks of age) stages according to NRC (1994) recommendations. Three
additional diets were prepared by substituting 0.5%, 1%, and 1.5% Urtica dioica for wheat bran in the control
diet.

At 42 days of age, 8 birds per treatment were selected for blood collection and then killed by decapitation. Blood
samples (3mL) were collected from the brachial vein. Serum samples were used for the determination of
nitricoxide (NO), malondialdehyde (MDA), urea, albumin, alkalin phosphatas (ALP), alanine amino
transaminase(ALT) and aspartat amino transaminase(AST). To measure the expression of the gene, the heart and
lung samples were harvested and the right ventricles dissected and immediately frozen in liquid nitrogen and
stored at -70°C for subsequent RNA analysis. The levels of nitric oxide synthase (NOS), Endothelin 1 (ET-1)
and B-actin transcripts were determined by real-time reverse transcriptase (RT)-PCR. Results were compared by
GLM using SAS (2007) software in a completely randomized design. Means were separated by Duncan's
multiple range test.

Results and Discussion

The results of the experiment showed that broiler chickens fed a diet containing 0.5 to 1.5% Urtica dioica leaves,
the efficiency of heart and liver weight relative to the live weight of the chickens and right ventricular ratio to
total ventricles showed a significant decrease compared to control group (P<0.05). Birds received Urtica dioica
at 1 and 1.5% had significantly (P<0.05) higher circulatory concentrations of nitric oxide, protein and albumin
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though significantly (P<0.05) lower serum concentrations of malondialdehyde, alkaline phosphatase, alanine
amino transaminase and aspartate amino transaminase when compared to the birds fed the control diet. The
expression of endothelin 1 (ET-1) and nitric oxide synthase (NOS) genes in the heart and lung of broiler
chickens has been affected by feeding Urtica dioica to broiler chickens. NOS gene has been highly over
expressed in the heart and lung of broilers fed Urtica dioica from 1 to 1.5 % increase relative to the control. On
the other hand, Urtica dioica significantly suppressed the expression of ET-1 in the heart and lung (P<0.05). The
Urtica dioica contains polyphenolic compounds, including phthalides and flavonoids, which have antioxidant
properties. This compound can prevent oxidative stress by scavenging of reactive oxygen species (ROS),
activation of antioxidant enzymes, metal chelating activity. It also causes more nitric oxide secretion from
vascular endothelial cells and opening of potassium channels. The Urtica dioica extract prevents the destruction
and necrosis of the liver cells and maintains the consistency of the liver tissue and has a stabilizing effect on
hepatocytes.

Conclusion

In conclusion, levels of 1 to 1.5% Urtica dioica in the diet can significantly prevent PHS in broiler chickens
reared at high altitudes. Beneficial effects of this medicinal plant are attributed to vasorelaxant and antioxidant
actions that mediated through polyphenolic compounds Therefore, Urtica dioica is a promising medicinal herb
to prevent pulmonary hypertension in broiler chickens reared at high altitude.

Keywords: Chicken, Gene expression, Pulmonary hypertension, Serum biochemical parameters, Urtica dioica
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!Diets were divided into two parts of with or without the enzyme supplemented:; in diets supplemented with enzyme 0.5
g wheat bran /kg of diets were replaced with an enzyme cocktail containing xylanases min 1600 U/g, B-glucanases 3500
U/g and cellolases 25 U/g.
2\/itamin permix Supplied the following, per kilogram of diet: vitamin A, 11000 IU; vitamin D3, 1800 IU; vitamin E, 36
mg; vitamin K3, 5 mg; vitamin B12, 1.6 mg; thiamine, 1.53 mg; riboflavin, 7.5 mg; niacin, 30 mg; pyridoxine, 1.53 mg;
biotin, 0.03 mg; folic acid, 1 mg; panthotenic acid, 12.24 mg; choline chloride, 1100 mg; etoxycoin, 0.125 mg;
*Mineral permix Supplied the following per kilogram of diet: Zn-sulfate, 84 mg; Mn- sulfate, 160 mg; Cu-sulfate, 20

mg; Se, 0.2 mg; |, 1.6 mg; Fe, 250 mg.
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Table 2- Chemical composition two varies of hull-less barley (as-fed basis)
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Table 3- Effects of variety and enzyme supplementation on hull-less barley dry mater and
crude protein apparent digestibility in broiler chickens
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Effects Crude protein apparent digestibility Dry mater digestibility
)l (%)
Variety
b o08: 67.41° 67.45°
Tabas native
HMB-83-7 55.11° 64.67°
SEM 1.80 0.52
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Enzyme (g/kg diet)
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0.5 63.03% 67.73%
SEM 1.80 1.52
&)y - w25
Variety Enzyme
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Tabas native
0.5 70.94 70.24
HMB-83-7 0.0 55.11 64.13
0.5 55.12 65.21
SEM 2.50 2.15
P-Value
g 0.01 0.05
Variety
o 0.05 0.05
Enzyme
ol % azylg 0.19 0.31

Variety x Enzyme
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b Means with different superscripts within a column for each effect are significantly different (P< 0.05).
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Table 4- Effects of variety and enzyme supplementation on hull-less barley apparent metabolizable energy (AME) in
broiler chickens
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Variety (kcal/kg as fed basis)
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0.5 3051 2970
SEM 82.76 87.05

P-Value
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b Means with different superscripts within a column for each effect are significantly different at P < 0.05.
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Introduction

Cereal grains are the major source of energy for commercial poultry nutrition and incorporate about 60-70% of
the diet volume. Corn is mainly used in the production of poultry feed mixtures, but the amount of corn
production in Iran is not sufficient and more than 50% of corn requirement for poultry production is provided via
import, therefore, for economic reasons its content in poultry diets might reduce. Barley can be the preferred
grain for cultivation in many areas in Iran due to its resistance to drought region. Hull-less barley (HLB) differs
from conventional barley in that the hulls firmly attached to the kernel and consequently is detached after
thrashing, leading to a higher level of valuable nutrients and increased nutrient density. Reported that the HLB
has a higher AME and protein content than hulled barley because of diluting effect of the fibrous hulls. The high
protein content in HLB compared to corn grain and its considerable AMEn make it a potentially good ingredient
for poultry diet formulation. However, since the high content of non-starch polysaccharides (NSP) probably
decrease nutrient digestibility and performance due to the lack of an appropriate enzyme in the digestive tract of
chickens, some concern has been expressed in relation to the inclusion levels of HLB in broiler diets. This
experiment was carried out to study the influence of enzyme supplementation on the apparent metabolizable
energy corrected for nitrogen (AMEN), apparent digestibility of dry matter (DMD), and crude protein (ACD) of
two varieties of HLB by using the total excreta collection method in broiler chickens.

Materials and Methods Sixty-four male broiler chicks "Ross-308", 16d of age, assigned to 16 metabolic cages
in a completely randomized design (CRD) experiment with a factorial arrangement (2x2), 4 treatments with 4
replicates/treatment and 4 birds/replicate. The factors included two varieties of HLB (HMB-83-7 and native of
Tabas, Iran) and two levels of enzyme cocktail (was a blend of 3500 U/g B-glucanase, 1600 U/g xylanase, 25
U/g cellulase and 1000 U/g phytase activity obtained from Phileo-Lesaffre-Animal-Care, Co. "Marcq-en-
Baroeul-France™) supplementation (0 and 0.5 g/kg of diet). The experimental diets were made so that the HLB
barley was the sole source of energy and nitrogen supply. The digestion trial included a 4-day preliminary period
in 16-19d of age, followed by 4 days of total excreta collection. The feed was provided ad libitum during the
preliminary and the collection period. During the collection period (20-23d of age) total feed intake was
measured, and excreta from each cage were collected twice a day, pooled, and kept frozen at -180C until
subsequent analyses. The excreta samples were freeze-dried to determine DM content. The dried excreta and diet
samples were ground through 20 mesh screens, and nutrient content was determined according to AOAC (2000).
The gross energy of the dried excreta and diet samples was measured. The apparent digestibility of crude protein
(CPD) and dry matter (DMD) of HLB was calculated. The apparent metabolizable energy corrected for nitrogen
(AMERN), of HLB was calculated.

Results and Discussion The average DMD, CPD and AMEn of HLB were obtained 64.39+2.80%, 59.50+7.66%
and 3034+212 kcal/kg as-fed basis, respectively. The DMD, CPD and AMEn of HLB in Tabas native variety
were 67.45, 67.41% and 3189 kcal/kg as-fed basis respectively, which were significantly more than HMB-83-7
variety (Vs 64.67, 55.1% and 2961 kcal/kg for DMD, CPD and AMEn). Dietary enzyme supplementation
increased the hull-less barley DMD (64.39% Vs 67.73%, 5.18% improvement compared to basal content), as
well as increasing the CPD (50.59% Vs 63.03%, 5.93% improvement compared to base value) and AMEn (3034
Vs 3107 kcal/kg, 2.41% improvement compared to base value), so that the differences were significant (P
<0.05). The effectiveness of dietary enzyme supplementation on the improvement of nutritional value of
different HLB varieties that used in this experiment was varied. The Tabas native HLB variety was more
effected than HMB-83-7 variety by dietary enzyme supplementation. Hull-less barley contains considerably
higher levels of anti-nutritional factors consisting mainly of soluble non-starch polysaccharides (NSPs),

1, 2 and 3- MSc graduated, Assistant Professor and Professor, respectively, Department of Animal Science, Faculty of
Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran.
(*- Corresponding author email: h.zarghi@um.ac.ir)
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especially B-glucans compared to corn and wheat. Water-soluble B-glucan with gel-forming characteristics
increases the gastrointestinal (Gl) tract contains viscosity, decreases digestive enzymes contact with substrates,
increases the thickness of the unstirred water layer in the GI tract mucosa and hence depresses nutrient
digestibility. Many researchers have studied the beneficial effects of the addition of exogenous enzymes to the
rich non-starch polysaccharide diets. The positive nutritional effects achieved by the dietary supplementation of
exogenous enzymes are proposed to be caused by several mechanisms. Mainly, it has been shown that the anti-
nutritive effects of viscous cereals such as barley, wheat, rye, oats, and triticale are associated with raised
intestinal viscosity caused by soluble B-glucans and arabinoxylans present in those cereals. These problems are
overcome by dietary supplementation of B-glucanases and xylanases. It is assumed that the ability of f-
glucanases and xylanases to degrade plant cell walls leads to release of nutrients from grain endosperm.
Conclusion According to the results of this experiment; the hull-less barley AMEn, DMD and CPD value
affected by variety. The dietary exogenous enzyme supplementation improved the hull-less barley DMD, CPD
and AMERn value.

Keywords: Apparent metabolizable energy, Broiler chickens, Enzyme, Hull-less barley, Crude protein






Iranian Journal of Animal Science Research
Vol. 10, No. 4, Winter 2019, p. 525-540

»%.’//é"ﬂfag ;,

Ol 010 ke Gledpgsy 4 pid
BYB-BF+ .o AYAY ylisa) F oyl e il

3o Shes ol b 0T 280l 5 pigte gl 5 sk U

@\Aﬁﬂjd}‘.\# ua*\»; .h.ﬂfﬁ‘g.:).: d‘?..}':; 6‘A4>P S ole

TOUS el =T 5T e el = el Lo 4l

WAL/ VN bl s fo,l
WASNNVIYY 1o s go,b

LXVCCS

oo Ly 52 5 258 (slasoss aY Sl g 2,50es 555 b ol 2350l 5 e o g b oy ] ol n

o U 5516 i) L2l 950 SolS )b B 13 YA Ll zsSamg aakd VYoo gy (S50, ¥V ) o 51 sle)S 425 g Jglte
3 asSele o x{osiniom D) 5 ) (59) e e 3X(lalnd ) it mys Ve clylin) cololind | aS 1imy3 V) i o
F e gbod b ool )5 S5 p0 308 Ve g LSO L (lod Laulpd 93X (s gime (yigsio 4oyd To b (5ime (il (20l pas b
Ot gy oy bodd 435 B, Syss Gpae i s YYOC )5 el (il e 4 4iljgy (559,) =YY 1 (6,505 5 Jglie bl
s g lalinl ) ity Slalin] Uy iy sloogs 53 s Gl oy 500 gl 33 a8 (6 asnn oty Slslinl 1 ¥
bl (gl ime S5 s (lod ) (giem Jlesd 4 G (bl Sl ka8 igitem I (gl 050 5 it ca s g VL (b ixe
Yl & G o) 9 48Y (g )3 () e (IS (igite o (S 8L D90 032 (gt Jlisd g GRIFIL Mg S padla
90,8 e olo)S i ety (aloS i )3 e lod 4 Cand (55 diws (g gl (slod 13 (st paws (VL Cull> (pigte prdaws
a5 ol 23Siln B oy e yiama iyin 3 by oy IS oty 1> I3l i oS5 gt 5 S |y 43Y g

Syge > el (693 g At o Joloo gl 008l g0 4
b goa (h Saghe )3 Jste (slrod S L g 0dind 39008
DL sgste loye b Canl (Sae Lo oind glagn jSul>
p3Y Jete 09)5 (305 wal8 L L ke odind (lgicdy (igste (01>
el (BY) Aimd el opig e oy alamsgen 5
Sl Gy Opgste (o8l bawgs (4 L5 3590 ite slaog)S
DS B o ped ) edomale 05 a3 g (pSgp CL
O 9 OedlS dial Al (3300 padplio e 53 (cpl 2 0gMle
g Sl 5 oo Al (ladul dlox | nlS 29 0 A5
(V) Cool @ae a4
575 00l Dy i 4 &l el 51 (S by
g Ll Gl g oo 5Shes a5l (36 (Jlo 0L
42y 9 yob (NI D90 sl sl JSiie G plgisa
2 o8l oslatwl (olo)S (A5 (s slvol,y 1 (S 0,5 1,8
ol Lt s Coole (392 1> S & (il a8l oo 0 p2
PSS oo xSl Jobw Som lacwy bwg (5l Spas
o bl 55 (i 0y ()5 el e 050 (5 doms
Ay g b By 65y i polie g 4Bl B ole)S
9 0L (OdeS o Jlite Il > 4 cplpls (YY) 258

WSt 390 Oigaio JIed 4 Can |y Sy b c i et I
Ogte 2Skes (1365 dr > (2lo)S LA (ol 1 g MIS glejly

.

Aol

g oS 5 )3 by slaop )3 g (55 Sladagx )

(Y5) 35 o0 4L 0108 D9a0 disel Aol (ol lgicds wigate
Sl ol el sl 4 |y isiie 0,555 sl (e 0
el 03,8 Joas (Sofeden dShos plo g (ngn Lo
|5 b o cywigsio D b 5 L elajogil 5l odlil 4y 06 ol
i (53 Lo pag il a5 sl (62, 4 pazxia (el e
2Blilejl Gldlas (F) 35 5429 adS 9 08 5 Cpsguio— I
I dawlie o) s uie— g0 Gl ole,S (S as o ol
2 ok ;505 Slilllas y3 Ll (YO) s se 5l il cov pigaie
Sl 5l am 0y 0 0y90 Sy pgsio calitie by 3 Slas
(FY) col oals ()155 28,5 518 (olo)S (35 (2 pme > (BN
25 Lo il 45 el o 03,5 aindcaS 5 Ko il

Onimwgads g (ywigie (V) Cowl ()90 (piummwgeds I Cpigie

Oyl e cdgulio w9348 oSl o6 55gllS” 0uSiild €68y (gozmiily —)
Oyl gt cdgubio cuwgd yd oSl «(g5ygliS0aSiild ¢ ol pole 09,5 bl =¥
(Email: hassanabadi@um.ac.ir 2 e 03kua g5 —3)
DOI: 10.22067/ijasr.v10i4.67924



IWAY (oo F ojlads e aler oyl 0l ol pale Sledgly 450 OYF

DLy slos byl o3x( U1l 5 1 (63) oissie auie 93x(cololis]
Gl g @)d b o a8 bl LS5 2 3 0k Ve g LSS
F2 ) VoA l) g ooleindy (gdae dlge Slalin] Joao L
VE L) 2y ((Sigr V) 0) 03lel 0y90 as (sl (0igeie sl
OIS Y gt 53 & 0 oo (S, ¥V B V0) L 5 ()
olalos!l jl 4 S as)d Ve al oy poauie pdaw (V) Conl 0ids
Egan (opgsemJI b g gt Jled) Owisie (29591 L &5 39
2o Yo b oyl sy o] 5l it doyd Yo b cllis] pdaw 4
o ollojl (slooy b (ly 0y 0 ) (Eghae (g |l
LD Akd ) g

ool g oissiomJl (o o bl oy =V 9V oy
(e ghae ol 2938l gl 9 Slelinljl a8 igite Ao o¥

OsgsemJl b g st Sl (0 aw bl 032 =¥ 5 ¥ o)
eoimas pwiln U olyon clalis] 5l a8 oaie duoys Yo
0y Sguas yaso Moy Ve Jolae

Gb_wggka)_gogw@a_woxu)=99ac)_g
08l (99381 God 9 gsiem I b g JI 63 (09581 b wlalen]
T

Cllisl maw 4 b o (igste gaw (0loy =A 9V 0y
Eg—ae 8l b olen fisstem b g (geiem ) 63 029531 L
o (Fgan (pgsie Mo Ve Jolae

Voo a0l oy gste gaw (bloy =V 9 0pe
s ool b g Ul 62 0938l b igsie Sl I juiy w0y
Eghas o8l (29331 (g

Ve o dn anl oy s pdaw by =VY 9 VY oy
—J s oo dl 63 9381 L (ypgsie Clrlis] ) i wop
Egmas (pgie o3 ¥o Polae (egta (il L ol e (igste
.D).ﬁ?

o=l b g owgomdl (63 jl e Ve (Sl (ol
4235 Ao (JoSge (1jg bl 2 ol jlde A 0y (o gias
Osse )3 d9r90 Jute 09)5 plp VIV (uilis 13 35250 e 09)5)
5 03l ©ygo dn0)93 5 3 SThes 5 ol g s Jleel (oS50l
Vo oo U ol ¢ ya sled .cd )5 )18 (B, jLis] )5 pglie
Qg (9 loidly 42585 0l drog slod )3 iar g (s,
Ay Y ade e bl 5l S gled o oyl 5l dx 00,8 pudas
9wy S59) YA oy 2 (YW °C) b slod 4 b s odly ials”
S0 ol sles s atssly a5 cub oo (pl 3 0y90 LL L
ol 3, 5 5l o3 YY & g, e AN U A lels
a0 celuw) ad bas b (pl )0 celn £ Goe 4 9 A
(W e caeli) s ool ials a0l slod 4 oy Lod o

L sloope 5> Conl (Sae (359558 9l sl 9Sdge cnl irgnte
o= opimen il Sosen b (30l 4 B cwd Bl
g (gilw JoSo JBlis o 1 iy oS o sl S g0
& Cuble 4y dogi b (OF) abl 4l ol jor 4y 1) ola sdiodgm
N il Gladss I )l (psste 5 (S il Al
8 a D50 o 0 3 (65500 sl a4 ) b J5Sse
ol 2Bl o Jelite gl &S wleols

Uil 38l Ciyaiody joub oy 4l I eolitwl (sdiedgm
oS5 (22 SR rimen § A azuale do )y g 4BV e
d9eS Sl 0y )3 Shgd b oy 5 48) 390 (V)
i3 8 (FA) ole)S s oo 5y Slas 350 F+) oo
odd (9IS (VV) Sl ogete B2l | otiammmgod (ygroMiias)
Gl bz Sl 3l &S 505 3935 35 Slalllas (g opl 5 N ya Cul
(YY) oMo 5 S8} (Ve YA) 163,55 smlite iy 99581 511,
O3y ol el e b gt JalS (03Kl b &S 008 ol
Gy 45 (Jloyd A8 Shsd b cupd 5 Shgd Bpae (o
(VF) 15 1bsS sladsgs )

—J @ 9 Jl plin awlio 3y9 0 > ledMbl a$ LLsdl )
O (e g Al dgae (olo)S G5 Lailpd ) (eigste
e bl oo odmy g JSile Jute 09)5 4 (s jlo 390 yl0da
Gl sl i35 ele mlie 3 0y 33 09,5l L 350 (380
Sl (S laeasills | Jolf Sy pae > 4 (851
Caxiuo g Sllg slp () o9 Medgw (595 9 8l e glie
o=l e ploul diey (ol 5o (gt Cldllas U conl 5L5 yab
Ofgsie glio g o (20l oy Baa b ol adllas )
L;Lmd._?? sy C;l:}_.oaA_,i)) J)_ilo.c)_:uﬁl.ubuT L?")iil>9
85 plonl (ol i g Johtte gled Ll 9 )3 (1355

W dg, 9 dlge
3 oslinl L imgs opl i ainlej] (slao s g olols o5y
oz 9 LA ol g 0jg) S (U85S v g adkad WY
Lagllw s plog] Ly kylyd Ly jglme (s 93 50 byle
)3 ()8 el plyed e 0 VY g (Lol sl lgicas
Cald 590 2 ol SMelS )b B 3 Gialefl 5 05 B S
sl e by GoiSil) sl Rl g 93 L b)esB
Ogste g dx(( S ghan (pigste 2o Ve b (e ghae (il
i o Ve wlslan] maw aolslos! jl mes” 0oy ¥



OYV o ingS gloaz g aby Glio 95, 5kes (il b o1 (45K 3 wigwio @alio 9 Zobaw il

() il Sloj 03l )3 Al slao e plord oS 5 1321 =Y Jgd
Table 1- Ingredients and nutrient composition of basal experimental diets in different periods (%)*

slysl
Ingredients, %

(539 V= V) cnslél
Starter (1-10 d)

(5390 W-YF) s
Grower (11-24 d)

(539, YO-FY) LY
Finisher (25-42 d)

Ogn o> A )

Corn, A% CP

g o yd FF dgw dlbus
Soybean meal, 44 % CP
oS

Wheat

b 059

Soybean oil

Olad oS’ (60
Dicalcium phosphate
Sal Kiw

Limestone

plb Ko

NaCl

LogsteJl 0
DL-Methionine®

3 59,0 5=l
L-Lysine - HCI
oy =l
L-Threonine
Vitamin premix
e JoSo
Mineral premix?

(%) 00 duloxo jludo

Calculated values (%)

PSS 5SS uddgilio B 555
Metabolisable energy, Kcal/kg
B e
Crude protein%
oS
Calcium

ooy B jind
Auvailable phosphorus
M"‘“’

Sodium
Onge

Methionine
Methionine+cystine
o
Lysine
OBy
Threonine

2

31.21

39.09

20.00

5.360

1.870

1.140

0.360

0.050

0.320

0.100

0.250

0.250

3000

23.00

0.960

0.480

0.160

0.392

0.756

1.440

0.970

25.37

33.97

30.00

6.740

1.640

1.050

0.350

0.030

0.270

0.080

0.250

0.250

3100

21.50

0.870

0.430

0.160

0.357

0.709

1.290

0.880

29.99

28.56

30.00

7.470

1.700

1.060

0.350

0.030

0.280

0.060

0.250

0.250

3200

19.50

0.870

0.430

0.160

0.239

0.652

1.160

0.780

03938l cyigstom J1 gl cloo e 4 coisstem JI 60 b akite polho b 3 igsto J)

! L-methionine was also added to diets containing L-methionine with similar amounts to DL-methionine
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Zupplied per kg of diet: vitamin A as acetate, 8800 IU; Cholecalciferol, 2500 1U; vitamin E (as dl-a tocopherol) 80 IU, vitamin K3, 2.2 mg; Vitamin
B12, 0.01 mg, thiamine, 1.5 mg; Riboflavin, 4 mg; Niacin 35 mg, folic acid 0.5 mg; Biotin, 0.15 mg; pyridoxine 2.5 mg; pantothenate, 8 mg;

choline chloride, 50 mg; Betaine 190 mg; Zinc, 65 mg; Magnesium, 75 mg; selenium, 0.2 mg; iodide, 0.9 mg; Copper, 6 mg; Iron, 75 mg.
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Table 2- Effects of methionine levels and betaine replacement on growth performance, mortality (%) and production
efficiency factor of broilers in normal and heat stress conditions at 42 day of age®

Shgs Span Oy ol Shss has s My oL padls (%) s
e (i35 /¢55) (i3s/e/p.5) (p505) Production Mortality
Item Feed intake Weight gain Feed conversion efficiency factor (%)
(g/bird/d) (g/bird/d) ratio (g : @)
le> ORse ge (issie g "ol
Temp Met Met betaine
source level
oS i 95.12° 52.76° 1.811 316.4 7.166°
Heat stress
Jslsze 98.04° 56.20% 1.752 365.9 2.666°
Normal
SEM? 0.5915 0.274 0.007 4.212 1.142
-l 96.49 54.14 1.790 239.5 5.166
g
DL-Met
RRrry| 96.66 54.82 1.772 342.8 4.663
L-Met
SEM 0.8134 0.509 0.011 4.863 0.819
-30% 97.14° 49.42° 1.987 275.0 5.750
oA dpogs 98.86° 57.39° 1.703 371.3 4.250
recommended
+30% 93.73° 56.62* 1.655 377.1 4.750
SEM 0.990 0.612 0.016 5.956 1.003
ook gyl 96.54 54.78 1.770 343.7 4.666
+betaine
ool 23 96.61 54.18 1.797 338.6 5.166
- betaine
SEM 0.814 0.505 0.016 4.861 0.819
Source of variation P-value
Lo 0.025 0.008 0.003 0.001 0.049
Temp
Ceie g 0.878 0.344 0.102 0.641 0.667
Met source
Cgsite paw 0.003 <0.001 <0.001 <0.001 0.562
Met level
oo 0.955 0.403 0.219 0.465 0.667
Betaine
Lod X (yiguio guie 0.837 0.532 0.189 0.291 0.667
Temp xMet source
Lo3X (yigeie grdaws 0.945 0.745 0.812 0.439 0.780
Temp xMet level
LaaX yly 0.965 0.821 0.634 0.356 0.885
Temp x Betaine
LodX (yigete gaie X issie g X (5l 0.979 0.999 0.945 0.950 0.920
Temp xMet source xMet levelx Betaine
LoX (yigiie asie X (pigsin o 0.933 0.992 0.767 0.888 1.000
Temp x Met source xMet level
LodX (pigsta gedaws X 3l 0.994 0.984 0.882 0.733 0.920
Temp xMet levelx Betaine
LodX (pigste asio X oyl 0.986 0.797 0.729 0.923 0.885
Temp xMet source x Betaine
Cmie gieX isste paw 0.999 0.337 0.030 0.033 0.374
Met source xMet level
Ossie gaw X 5l 0.987 0.942 0.867 0.262 0.780
Met levelx Betaine
Cnie gieX igste pdaw X il 0.999 0.916 0.872 0.664 0.780
Met source x Met levelx Betaine
Ossie ase X ke 0.989 0.953 0.879 0.555 0.667

Met source x Betaine
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Each four-factor combinations had 5 replicate pens of 10 birds each (r=5). 2-30%= DL- or L Met was 30% lower than recommendation, recommende = DL- or L-Met was
recommendation levels, +30%= DL- or L-Met was 30% higher than recommendation levels.® In diet containing betaine, betaine was replaced with 30% of supplemental DL -
or L-methionine. *° Means without common superscript within a column was significantly different (p<0.05).
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Table 3- Interaction effect of Met source and Met level on feed conversion ratio and production
efficiency factor in broilers fed diet containing methionine and betaine in normal
and heat stress conditions at 42 day of age *

oo g g glaw Slys a5 oo Wy S sl
Met source Met level Feed conversion ratio Production efficiency factor
(9:9)

-30% 2.02¢ 267.3°
osgieJl 63 0l dporgs 1.71° 363.0°
DL-Met recommended

+30% 1.65 388.4°

-30% 1.94° 282.8°
ossie=Jl o1 dvogs 1.70° 379.7°
L-Met recommended

+30% 1.66% 365.8%
SEM 0.016 8.423
P-value 0.030 0.0331

63 Tord dpog wlalisl 1 jieS Moy Yo gsom JI b 1 (65 aw T~/ 10 gie zoba g S5 ya 53 ok aska Ve g S50 s ,eS1E e a |
Ot Msine Solds 0aad s Aldapd gy i 3 0 bl iy 1oy ¥ el b g Jl @0 g = AT bl waw 1 sl b 5 I

g1 byjleys

Each four-factor combinations had 5 replicate pens of 10 birds each (r=5). 2-30%= DL- or L-Met was 30% lower than
recommendation, recommende = DL- or L-Met was recommendation levels, +30%= DL- or L-Met was 30% higher than
recommendation levels. *° Means without common superscript within a column was significantly different (p<0.05).
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Table 4- Effects of methionine (Met) levels and sources and betaine replacement on carcase yield (Percentage of live weight) and
breast yield and tights (Percentage of carcass weight) of broilers in normal and heat stress conditions at 42 day of age*

Yo

e asy Al Lhul)
Item Carcass Breast Thights
o> e e R =
Temp Met source Met level betaine
sl i 67.31° 26.77 22.31°
Heat stress
Jslsze 69.23° 28.02 24.81°
Normal
SEM* 0.389 0.164 0.439
o Jl 6> 68.13 27.23 23.72
DL-Met
Ry 68.41 27.56 22.40
L-Met
SEM 0.383 0.282 0.264
-30% 67.22° 25.99 22.52°
oAb dpog 68.48% 27.90 23.99°
recommended
+30% 69.17% 28.30 YEAV?
SEM 0.470 0.346 0.323
ool hyls 68.31 27.47 23.73
+ betaine
ool 43l 68.23 27.32 23.39
- betaine
SEM 0.383 0.282 0.264
Source of variation P-value
Lo 0.024 0.005 0.015
Temp
Ceie g 0.602 0.421 0.405
Met source
oo gaw 0.017 <0.001 <0.001
Met level
ol 0.875 0.709 0.368
Betaine
Lod X ysigeie guie 0.355 0.846 0.885
Temp xMet source
LdX gt prdaws 0.455 0.031 0.357
Temp xMet level
LaaX eyl 0.781 0.846 0.636
Temp x Betaine
LodX (yigiie quie X pwigete g X oyl 0.815 0.404 0.818
Temp xMet source xMet levelx Betaine
LadX (yigsie quio X pigste pdaw 0.653 0.800 0.756
Temp x Met source xMet level
LodX pigate o X 0.442 0.857 0.983
Temp xMet levelx Betaine
LodX (ypigsie quie X oyl 0.257 0.434 0.501
Temp xMet source x Betaine
Cmie gieX isste paw 0.493 0.928 0.956
Met source xMet level
Cesite paw X oyl 0.641 0.422 0.976
Met levelx Betaine
Cmie gieX ssste daw Xyl 0.798 0.924 0.922
Met source x Met levelx Betaine
Cbesie axie X sl 0.470 0.470 0.617

Met source x Betaine
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*Each four-factor combinations had 5 replicate p4ens of 10 birds each (r=5).? carcass without feathers and skin *-30%= DL- or L-Met was 30% lower
than recommendation, recommende = DL- or L-Met was recommendation levels, +30%= DL- or L-Met was 30% higher than recommendation levels.
* In diet containing betaine, betaine was replaced with 30% of supplemental DL - or L-methionine. ®° Means without common superscript within a
column was significantly different (p<0.05).
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Table 5- Interaction effect of temperature and Met level on breast yield (Percentage of carcass weight) in broilers fed
diet containing different levels of methionine in normal and heat stress conditions at 42 day of age*

Item “Met level Breast

-30% 25.95°
e 0 eos 27.40%
Heat stress recommended

+30% 26.97™

-30% 26.02°
i 2 seop 28.41%
Normal recommended

+30% 29.63%
SEM 0.490
P-value 0.031
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'Each four-factor combinations had 5 replicate pens of 10 birds each (r=5). 2-30%= DL- or L-Met was 30% lower than recommendation,
recommende = DL- or L-Met was recommendation levels, +30%= DL- or L-Met was 30% higher than recommendation levels. *° Means without
common superscript within a column was significantly different (p<0.05).
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Table 6- Effects of methionine levels and betaine replacement on relative weight of digestive organs of broilers

(Percentage of live weight) in normal and heat stress conditions at 42 day of age

e ot KKe Jexb oSk g e S ey
Item Heart Liver Spleen Pancrease  Bursa of fabricius Abdominal fat
o> Osigste g igse gl ol
Temp Met source  Met level Betaine
wboS i 0.515 2.092 0.116 0.202 0.147 1.434%
Heat stress
Jglize 0.513 2.031 0.119 0.194 0.152 1.330°
Normal
SEM? 0.011 0.023 0.003 0.010 0.001 0.016
sl @ 0.533 2111 0116 0.200 0.151 1.387
DL-Met
o]l 0.496 2.012 0.117 0.196 0.148 1.377
L-Met
SEM 0.018 0.061 0.003 0.009 0.002 0.015
-30% 0.531 2.191 0.113 0.197 0.145 1.520°
oA dpog 0.501 1.961 0.115 0.200 0.154 1.216°
recommended
+30% 0.510 2.033 0.120 0.190 0.150 1.410°
SEM 0.022 0.075 0.004 0.011 0.003 0.019
ook gyl 0.534 2.110 0.116 0.188 0.149 1.373
+Betaine
ol a8l 0.494 2.013 0.114 0.178 0.150 1.391
-Betaine
SEM 0.010 0.061 0.003 0.009 0.002 0.015
Source of variation P-value
[ 0.903 0.133 0.844 0.605 0.110 0.011
Temp
Ceie g 0.167 0.254 0.925 0.801 0.500 0.672
Met source
Cissie o 0.638 0.092 0.509 0.983 0.184 <0.001
Met level
oo 0.132 0.270 0.982 0.966 0.905 0.398
Betaine
Lod X (yiguio guie 0.440 0.870 0.534 0.718 0.552 0.459
Temp xMet source
Lo3X (yeie grbaus 0.512 0.819 0.605 0.904 0.749 0.355
Temp xMet level
LaaX eyl 0.397 0.746 0.664 0.979 0.781 0.516
Temp x Betaine
LadX (ygete qute X pigate pdaw X 500 0.251 0.810 0.988 0.998 0.831 0.829
Temp xMet source xMet levelx Betaine
LodX (yigsie asie X (pigsio g 0.382 0.702 0.910 0.993 0.839 0.841
Temp x Met source xMet level
LodX (pigste prdaw X 3l 0.898 0.912 0.360 0.963 0.890 0.724
Temp xMet levelx Betaine
L3X s qsio X il 0.502 0.903 0.930 0.872 0.552 0.246
Temp xMet source x Betaine
Cmie gieX isste paw 0.513 0.816 0.899 0.986 0.970 0.651
Met source xMet level
Ossie gaw X 5l 0.247 0.344 0.734 0.918 0.815 0.630
Met levelx Betaine
st gaw (ssie gaie Xkt 0.922 0.320 0.947 0.951 0.499 0.366
Met source x Met levelx Betaine
O ae X il 0.796 0.541 0.604 0.911 0.405 0.349

Met source x Betaine
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*Each four-factor combinations had 5 replicate pens of 10 birds each (r=5). %-30%= DL- or L-Met was 30% lower than recommendation,
recommende = DL- or L-Met was recommendation levels, +30%= DL- or L-Met was 30% higher than recommendation levels. * In diet
containing betaine, betaine was replaced with 30% of supplemental DL - or L-methionine. *° Means without common superscript within a column
was significantly different (p<0.05).
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Introduction Heat stress is considered as one of the most important stressors accompanied by economic losses
to the poultry industry. It causes reductions in weight gain and a series of metabolic disorders in broiler farms.
Methionine is one of the most limiting amino acids, playing a crucial role in body protein synthesis, and
therefore it would be beneficial to spare its function as a methyl donor. Broilers can utilize the isomers and
analogs of methionine for protein synthesis, because of the unique enzymatic pathways to convert methionine
isomers to L-methionine in the liver and kidney. Betaine is a common term for trimethylglycine, a substrate for
betaine-homocysteine methyl transferase in the liver and kidney that acts as a methyl donor during methionine
synthesis from homocysteine. The present study aimed to evaluate the effects of supplemental methionine
sources and betaine replacement on growth performance and carcass characteristics of normal and heat-stressed
broiler chickens.

Materials and Methods This experiment was carried out in two adjoining poultry houses (h=1200, Ross 308).
The experiment was designed in a 2 (Met sources)x2 (temperature)x3(Met levels)x2 (betaine levels) split-plot
form, with two poultry houses (60 pens each) as the main plot and 12 different diets as the subplot, with 5
replicates of 10 birds each. Mash corn-soybean meal basal diets were prepared for starter (1-10 d), grower (11—
24 d) and finisher (2542 d) periods to meet 2014 Ross 308 nutrient recommendations, except for Met.
Methionine levels in basal diets were adjusted at 30% lower than recommendation. They were increased to
recommendation and/or 30% more than recommendation by supplementing DL-Met and/or L-Met. Betaine was
substituted with 30% of supplemental DL-Met and/or L-Met. The betaine levels were calculated according to a
molecular weight basis. Betaine contains about 3.75 times the methyl groups compared with Met. The
temperature of both houses was set to thermal comfort temperature until 10 d of age. Then, the temperature of
one house was gradually decreased by approximately 3°C/week until reached to the basal temperature (23°C) at
d 28 and remained constant thereafter. In the other house, the temperature was gradually increased to 32°C
between 0800 and 0930 and this high temperature was maintained for 6 h (until 1530). After that, the
temperature was gradually decreased to the basal level by 1700. Body weight gain (WG) and feed consumption
(FI) were recorded periodically, and feed conversion ratio (FCR) was calculated for each period by dividing feed
intake by weight gain taking into account the mortality weights.

Results and Discussion Feed intake in broilers fed diet with 30% higher methionine was significantly lower
than the other two groups. Body weight gain was higher in birds fed diets with recommended or 30% higher than
recommended methionine compare to those fed diets with 30% less than recommended. It is tendentiously due to
the inciting effect of Met on growth by means of growth factors and its influence on protein synthesis and
breakdown. FCR in diet of 30% less than recommended methionine and containing L-methionine was
significantly improved in comparison to diet containing DL-methionine in the same level. Chicks required 138
or 141 units of DL-methionine to achieve the same daily weight gain and G: F of birds receiving 100 units of L-
methionine. Also, a number of studies have shown that the effectiveness of DL-methionine is similar to that of
L-methionine in chicks. In this study, replacing of betaine with 30% of supplemental methionine, showed no
significant differences on performance parameters, which implies the sparing effect of betaine for methionine. It
appears that methionine and betaine supplementation to slightly methionine deficient broiler diets could result in
an equivalent growth response and that methionine could be slightly spared by betaine. The production
efficiency factor improved by elevated levels of DL-methionine, but no difference was found between highest
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level of methionine and its standard level. Carcass yield, breast yield and tights yield had significant increase in
birds fed diets with recommended or 30% less than recommended methionine. This may be due to increased
muscle protein deposition induced by methionine. Birds fed diets with recommended or 30% less than
recommended methionine had the lowest and highest percentage of abdominal fat, respectively. The
improvement in carcass lean percentage may be attributed to a higher availability of recommended and cystine
for protein deposition. This is because an enhanced utilization of dietary amino acids for protein synthesis may
result in fewer amino acids available for deamination and eventual synthesis of adipose tissue. In the present
study, replacing betaine with 30% methionine showed similar responses to methionine. Changes in hormone
levels and growth factors involved in the regulation of fat synthesis and degradation, as well as lower activities
of lipogenic enzymes, have been observed following dietary betaine supplementation. Heat stress reduced
performance and carcass yield and increased mortality and abdominal fat content. HS disturbs the intestinal flora
balance and thereby diminishes nutrient digestibility and absorption.

Conclusion These results indicated that replacing 30% of methionine with betaine resulted same result in broiler
performance. The use of methionine below the recommended level, reduces performance in broiler chickens. L-
methionine appears to be more effective methionine source in improving the FCR than DL-methionine.

Key words: Betaine, Broiler chicken, Heat Stress, Methionine, Performance
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Table 1- Sequencing characteristics for each indigenous chicken and Ross strain using Illumina HiSeq-2000
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Figure 1- Classification of identified Isoform Based on Data Class Code RNA_Seq.
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Figure 2- 10 isoform up- and down-regulated in the Isfahan Native Chickens
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5- response to nutrient

6- response to cytokine

7- response to nutrient levels
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2- response to oxygen-containing compound
3- response to lipid
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Introduction:

In the past decade, many performance traits in chickens have greatly improved to meet the growing demand
for chicken meat (Rekaya et al 2013). On the other hand, due to the 70% share of feed costs in the total cost of
livestock production, feed efficiency has become one of the most important genetic traits in livestock and
poultry.Residual feed intake (RFI) is the difference between the actual absorption of animal feed and the
expected of the animal absorption based on body weight and its level of performance. Selection to improve feed
efficiency through RFI is suggested due to its phenotypic independence from body weight and body weight gain
(Kutner et al 2004). There is evidence for the genetic basis of variation in productivity in all species (Pitchford
2004). Previous studies have shown that some genes may play an important role in controlling RFI through
effects on the digestive system and metabolic processes (Herd & Arthur 2009). It seems that changes in the
amount of residual feed intake is the result of changes in the expression of the genes associated with it, and the
study of transcript changes in chickens with high RFI helps to identify the mechanisms that affect it.

Materials and Methods:

Experiments were conducted on Commercial breeds (high production efficiency) and Isfahan Native
Chickens (low production efficiency). From each breed, 60 chicks were harvested and caged from day 24 to 42
days for 19 days. The chicks of both groups were raised under the same management conditions. In order to
measure the residual feed intake of each bird in individual cages and daily intake (FI) of the amount of feed
consumed in 19 days (from day 24 to 42) divided by number of days, and daily gain (DG) of the weight
difference 24. Using these figures, the amount of residual feed consumed will be calculated from the following
equation(Luiting & Urff 1991) :

RFI =FI —(bp+b:BWG +b,MBW?7)

where FI, RFI, MBW®", and BWG are the daily feed intake, residual feed intake, metabolic body weight,
and daily body weight gain, respectively. Also, bo, b1 and b, indicate the intercept and partial regression
coefficients, respectively.

Ten samples of liver tissue were then collected from each breed and immediately transferred to liquid
nitrogen and transferred to the laboratory for total RNA extraction(Druzhyna et al 2008). two pooled samples of
every breed (each consisting of three extracted RNA sample) were prepared and sent to the BGI Company of
China by the Illumina method of sequencing the HiSeq 2000 platform.

Prior to Alignment, the quality of the raw readings sequence was evaluated using the Fastgc software
(http://www.bioinformatics.babraham.ac.uk/projects/fastqc/) (Bolger et al 2014).The use of Trimmomatic
software (version 0.36) (Lohse et al 2012) was used to remove the low-quality reeds.The reference genome for
the chicken (Galgal4) and the annotated file were obtained from the Ensembl database
(http://asia.ensembl.org/info/data/ftp/index.html).After controlling the quality and Trimming the reads, the
Hisat2 software was used(Kim et al 2015) to mapping obtain reads from the genome of the reference.analysis of
differential gene expression was performed using Cufflinks (version 2.2.1) (Trapnell et al., 2012).The ontology
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examination of differential 1soform expression, including the biological processes of genes, was carried out by
David's site (https://david.ncifcrf.gov)(Dennis et al 2003) . To identify different isoform of the gene and to

measure the expression of isoform, it is necessary to examine the position of microwave splicing between the
exons. For this purpose, assembled transcripts mapped by Cufflinks were used to compare the expression of
isoform with Cuffcompare. Cuffcompare compares the transcripts that are assembled with a reference genome
and categorizes each transcript into known, new, and potential new isoform.

Results and Discussion:

The phenotypic results showed that the difference in the mean RFI values between the native (+13.430+5.393
g/day) and commercial (-11.212+4.435g/day) chickens was highly significant (P<0.001). About 83% of the
sequenced fragments were matched to the reference genome and Duplex analysis of gene expression was
performed using Cuffdiff software package (v2.2.1).Differential expression analysis for more than fa-v-. isoform

Related to 19003 genes using Cuffdiff (v2.2.1) showed that 28949 and ysyvy isoform were up- and down-

regulated (adjusted P<0.05) in the native breed, respectively. 206 Isoform was identified as a change in
expression between the native and commercial chickens. Moreover 21081 novel isoform were identified which
have not been included in the gene annotation so far. Moreover, the functional enrichment analysis showed that
the down-regulated isoform in the native chickens were mainly involved in the different response to
stress.response to oxygen-containing compound.response to cytokine.response to nutrient.response to lipid.animal

organ developmentsingle-organism biosynthetic process.aegulation of multi-organism process response to

nutrient level and lipid biosynthetic process. The Differentially Expressed Genes and their isoform explored
between the chickens of the two breeds led to the identification of some important candidate genes for further
breed improvement programs, including RSAD2, IL15, EGR1, and DUSP16. These genes could be related to the
higher RFI of the native.

Conclusion:

Our findings showed that a large number of related genes with metabolism (fat, amino acids, carbohydrates,
and vitamins), growth, as well as oxidative stress and immunity, can make a difference in the RFI. Identification
of the difference genes and their isoform between two breeds of chickens led to the identification of important
candidate genes for breeding programs, including RSAD2, IL15, EGR1 and DUSP16.

Keywords : Isoform, RNA_Seq, residual feed intake, chicken
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Introduction By implementing genomic selection, high accurate estimates of breeding values in newborn
individuals could be obtained in the absence of phenotypic records. In genomic selection, selection decisions are
based on genomic breeding values predicted from high-density SNP pannels. Dramatic advances in sequencing
technologies are providing highly dimensional molecular marker information at low cost. Next generation
sequencing protocols such as genotype by sequencing (GBS) technology have been suggested as an efficient and
cost-effective genotyping method for genomic selection in cattle. It capable of providing acceptable marker
density for genomic selection or genome-wide association studies at roughly one third of the cost of currently
available genotyping technologies. However, polymorphic loci scored by GBS can contain a large proportion of
missing data across samples because random fragments of the genome are sequenced at low depth, leading some
loci to have zero coverage in some individuals. Most analyses require a complete dataset; therefore, marker
imputation is a necessary step before GBS data can be used for most purposes such as genomic selection. Order
of markers is unknown in GBS data. Therefore, an imputation method which does not require previous
information about the order of the markers is needed for imputing GBS data. Nonparametric models from the
machine-learning repository have been proposed as an alternative to deal with such situations. These models do
not follow a particular parametric design. Several different machine-learning approaches are currently used for
genotype imputation and it is important to assess the performance of diverse methodologies and identify the
methods that can provide the greatest predictive accuracy in a given population. Singular value decomposition
imputation (SVD is capable to impute missed markers in GBS data. The aim of this study was assessing the
performance of intelligent SVD algorithm for imputation of missing genotypes.

Materials and Methods A genome consisted of one Morgan chromosome was simulated using the hypred
package on which in different scenarios, respectively, 500, 1000, 1500, 2000, 2500 and 3000 SNPs with equal
initial frequency of 0.5 were arrayed for 1000 individuals. Coding for each genotype with Al and A2 alleles
were 2 for A1A1, 0 for A2A2 and 1 for A1A2 or A2A1, respectively. Then, in the framework of genotyping by
sequencing data (GBS), genotype information of 5%, 10%, 25%, 50%, %75 and 90% of SNPs were masked and
then imputed with SVD algorithm. Imputation accuracy (r) was assessed by the percentage of genotypes imputed
correctly (number of genotypes correctly imputed/total number of masked genotypes). The effect of number of
genotyped individuals (1000 and 2000 individuals), number of genotyped SNPs (500, 1000, 1500, 2000, 2500
and 3000 SNP) and levels of minor allele frequency (MAF) (0.01, 0.05, 0.1, 0.2, 0.3 and 0.4) on imputation
accuracy were also studied.

Results and Discussion The SVD imputation accuracy was noticeable. So by increasing the percentage of
masked markers up to 50%, SVD was imputed missing genotypes with accuracy equal to 80%. In the scenarios
of 70% and 90% of missing genotypes, the accuracy of imputation decreased and was 70% and 48%,
respectively. In parallel to increase in the size of the population from 1000 to 2000 individuals, the imputation
performance of SVD was increased, especially in the scenarios of 75% and 90% of masked genotypes. In
parallel to increase in the number of markers, the imputation accuracy (r) increased in such a way that with
increasing the number of markers from 500 to 3000 SNP, the accuracy of imputation increased by almost %10.
An inverse relationship was observed between MAF and r in a way that by increasing MAF from 0.01 to 0.40,
the accuracy of imputation decreased by 8%. In other words, markers with lower MAF were imputed with higher
accuracy.

Conclusion SVD performed well regarding genotype imputation for GBS platforms in a way that missing
data can be imputed with reasonable accuracy even if the level of missing data are high; up to 50%and even
greater accuracies may result if number of individuals in the population is high and level of MAF of genotyped
SNPs is low. Therefore, SVD can be recommended for genotype imputation in genome assisted evaluation.
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1- Department of Animal Science, Faculty of Agriculture, Bu-Ali Sina University, Hamedan, Iran
2- Department of Pathobiology, School of Paraveterinary Science, Bu-Ali Sina University, Hamadan, Iran
(*- Corresponding author email: A.goudarz@basu.ac.ir)



Contents

Ruminant nutrition

Effects of Weaning Age on Production and Economic Performance of Baluchi Ewe and Lamb

M. Jafaril- R. Valizadeh- A. A. Naserian

Investigation the Effect of Different Drying Methods of Q. persica Oak Leaves and PEG Supplementation
on Concentration of Phenolic Component, Protozoa Population, and Methane Production

Z. Gholami- F. fattahnia- H. Jahani-Azizabadi- G, Taasoli

Mehraban Sheep Response to Monensin Applied and Physical Form of Barley Grain- Emphasis on
Protein Metabolism

Sh. Najafi- M. M. Tabatabaei- Kh. Zaboli- A. A. Saki- A. Ahmadi

Determination of Antioxidant Properties, Nutritional Value and Rumen-Intestinal Digestion of Pistacia
Atlantica Leaf with Nylon Bags Method

F. Ganji- M. Bashtani- H. Farhangfar- S. E. Ghiasi

Poultry nutrition

Effects of Physical Modification of Nanostructure Aluminosilicate on Growth Performance, Carcass
Traits and Blood Parameters of Broiler Chicken Challenged with Aflatoxin B1.

H. Keyhani-Yazdi- S. J. Hosseini-Vashan- N. Afzali- M. Mojtahedi- A. Allahresani

Effect of Urtica dioica on Serum Parameters and Genes Expression of Nitric Oxide Synthase and
Endothelin-1 in Broiler Chickens Involved in Pulmonary Hypertension

B. Ahmadipour- F. Khajali

Effect of Enzyme Supplementation on AMEn, Dry Matter and Crude Protein Digestibility of Hull-Less
Barley in Broiler Chickens

H. Tiemouri- H. Zarghi- A. Golian

The Effect of Dietary Supplemental Methionine Source and Betaine Replacement on the Growth
Performance and Carcass Characteristics of Normal and Heat-Stressed Broiler Chickens

F. Sahebi Ala- A. Hassanabadi- A. Golian

Genetic and breeding

Isoform Expression Profile Analysis of Residual Feed Intake for Isfahan Native and Ross Chickens Using
RNA-Seq Data

H. R. Izadnia- M. Tahmoorespur- M. R. Bakhtiarizadeh- M. R. Nassiri- S. Esmaeilkhanien

Studying the Performance of Intelligent Singular Value Decomposition Algorithm (SVD) in Imputation of
Missing Genotypes in Different Scenarios of Number of Marker, Population Size and Minor Allele
Frequency

F. Ghafouri-Kesbi- A. Goudarztalejerdi

446

461

475

487

499

511

522

539

551

560



«Research and Scientific Journal»

Iranian Journal of Animal Science Research

Vol. 10

No. 4

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

Winter 2019

(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



