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Plasma metabolites Experimental diets P-value

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

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

'l sl
She 3‘.9" Pl Exprimental treatments!
Ingredients \ s Y b Y s ¢ s
Tl T2 T3 T4
<y by
Corn grain 44 37.5 343 29
&y s
Corn silage 25 25 25 25
puS ol
Wheat straw 5 5 5 5
pAS e
Wheat bran 16.5 20.5 20.5 23.5
by s
Soybean meal 8.3 9.3 11 11.8
OLs s,
linseed oil 0 1.5 3 4.5
S
Salt 0.4 0.4 0.4 0.4
Tl 5 e S
Mineral & Vitamin premix? 0.5 0.5 0.5 0.5
pelS Sl S
CaCO; 0.30 0.30 0.30 0.30
Chemical composition
(Mo p3) S 03lo
Dry matter (%) 65 65 65 65
(32,3) P& (359
Crude protein (%) 14 14 14 14
(32)3) 55l ojlas
Ether extract (%) 2.1 2.7 3.1 3.4
(30)3) (55 0dzpd )3 Jslomali SLJI
NDF (%) 28.8 28.8 28.8 28.8
(£S5 2 I Lo g g BB (5551
ME (Mcal/kg) 2.76 2.76 2.76 2.76
O oy w3 ¥ 5 ¥ A i sl i 4 ¥ oY O g
VA Jold oS 51 )50k y el aaling )5 Ve g3 celitg (all e 0l e oo e 1 onolizg llall g 015 00 e oo ol JoSe 1 p Sk 2
Ve 28 Ve i 28 V28 2 5V 59y 25 ¥ eme )8 =X coml o8 ¥ 53500 28 Y oies )57+ o p5 Vo jad 25 A+ oS 25
JC TV S E<{JPK 3

IT1, T2, T3 & T4: diets containing 0, 1.5, 3 and 4.5 % linseed oil, respectively
The supplements including: 500,000 IU vitamin A, 100,000 IU vitamin D, 0.1 g vitamin E, 180 g Ca, 90 g P,

20 g Mg, 60 g Na, 2 g Mn,, iron, 3 grams, 0.3 grams of copper, 3 g zinc, 1.0 g of cobalt, 1/0 grams of selenium,
1.0 grams of iodine, 3 g of antioxidant. per kg.



VWY g s slaaminl 51 (B sy 435 o Shos oS (o9 itk zabw

PB a9 Sy 4320

o9 oelly s (iomen 9 SMeSl gy s mW
pSolue ol ord o3y Ui ¥ Jgds 0 (ilejl slaops pl
Oils iy a eialojl bajlogs (gl oXigd aiS mpw iS5
S 5 s LS )5 paS YOIOF 5 YO/AY YEIVY XS/EV 5 5ey
g S ot odalie o ps cpo (63 xe gl (gLl Ll
mdS ) & LS (g, 09381 45 X00)S SIS (YY) (g
2 ld 0g)S 4 sl (595 S S LS el )l
(P<10) 39ms sbosine 6 )lal a5 5l OS] ] 5 b draSid
b LS oty H1 &S (V) g 9 9550 B L @l o
Ol o9 bt 0508 () WS )3 (9 Sy A
5503 5 (YA) ol aeSis slalgjgigp Cures ialS Silo s
T9r> (SlaSd G piqan oS 1 o sledeSe e ]
039) 4 diwg ysb & ol bz QR 5 4S5 ) (9 gie
STPA) 1l o il aeSs Slogel clale amess > g ol
b9y Jledliiwl L Lalig n (s it o5 (59, (oalS slagésy,
2 b e pae il di il gy axio bt oL sladuS
oiloil 3y50 s qie 4 dtnly Wl oo sialesl slalos
4 0y oS il (o0 cumslie (g g LS b &S
A 3 ol By 5 YLy 0 iluiS 8o 3 b 5l n o Oleis &
RS Sl o )08 (g d ee C iyl g 029 Ll
9 S al) gldld oy slaaul glgsl wglite (b
Oliee 8l Cov plgices |y vt o sladsmilp  (Sedgnd
2 Ll 31 P o o Blate Lo IS 515 Ll o9 pludl s
LS oml 2 091 (FY) casils ()15 olSaad (029500 Copnor
Cr sl glgl ) (13)5 59y Cglite Cowg g Cospu
F7) 83L )38 51 ol 5] o5 BAS an g s b a5

9 (Jobw 01935 (LS 3l (g iy 350 gLl S
inlojl (so e s (S
Sl 03l (g oy 5

Sid odle uilyly 450 e g (gleSi (g pdy 4 jo0 gl
laodly adllas .l oad 03> Ui ¥ Jgun 55 (cainlejl (slno pn
- o glas oS wad o lis Sis edle (gl 4y bayye
iliio (glao e 09l 4 o5 @y BSOSl S 1 o)b
o2 u_wlaj o sy Old pioed 13l g dald oy b
LS 50 Eaedme g oM dy o LS sy VA s Hb jixe
Conns Y xo 5 oainloj] (sloo s St 03lo 015gud 4y 5555 A5 g
(Y0) oo 5 5ol,5 5 (V) olSen 5 By93 gulis b qulis ol &
F oYV jeus E05 3 fae G 458 Oeinen ) Cillas
Do I3 gxe (ylol a5l ool (slvo e )d oy

S gy Jelowols BUI (g iy @50

b oilly 4o nimen 5 SleeSl iy 4 S s
o3l L ¥ g 5> alesl (sloo i (5 09 5 Jolomols
P S odiagd 0 Joloral yd a8 4l :S0le ol o
B O 5l 0855 )15 b cou ptalejl (slao
o9 )ls o an ol slmoyx (sl gl 4320
glss gyl LLsd 1 as o5 V0/FY § VO/VY AS/NF AS/FY
A8 Lo BB piores Wi sdalde W oy (po (6l size
S A 5 WS S ggeane (Jg g8 Jlagne 0kigd 4 o5
g (P<+/+0) 391 55 gxo 5 (oitvlojl (slmo pun Suts 03lo 04595
Oy 2ol jlad g gy 425yl (ka8 gl ¥ leg
¥ ol )3 4SS 5l 2lge youe £ 53 oo 6y 4jad dg ke
Foles g dnls olayles o oainlojl sla opun D 500 £ o F
a5 35,5 ol (FA) ohlSed 5 Ygenle (P<e/-0) 351 b5 ixe
Cosl 5 550 oSS sk aps p e Sl 2 sladeSe
o) 45 505 oy T ool 5 B elaseSi (s 455 talS
e (23 ke SISl LY Sl g 039 aldie Lo gl b gl
3 b Yool G (claeSd s 0d 0328 » o 5V ggbaw 5
s GhalSy ol 315 5 SLI b o o by,
R @l >z a3l (o dneSd Sitdsl sl (6 SL
OialS ele sie & 1y oy (elbits] omlS (gl Sos LuSit
(V) 48 golae araSid Laulpd 53 Pl BLII (g oy 425 o



WAA LG ¥ oylocs 0Y alor 21 ool pole glestimgfs as i

YA

(103) (otlojl slo oy Sits o3le gl (sl 43285 Sk =Y Jgoa
Table 2- Mean of ruminal degradation of dry matter of experimental treatments (%)

R " bl lole
Degradation parameters? Experimental treatments!

\ s Y L Yol ¢ s P-value SEM

T1 T2 T3 T4

(A)a 55l oy 50 duoyd 25.38 25.30 25.08 24.86 0.112 1.389
(b)ayjos S yis duoyd 51.17 51.09 59.84 50.54 0.153 2.073
(ath) ajpms BB s aoy 76.55 76.39 75.93 75.40 0.195 2.371
(€) s 2320 £ b celo  dop 0.043 0.042 0.041 0.039 0.084 0.003
Suis osle Fgo (gpdy 4 jod do)d
k=0.02 60.30 59.81 59.17 58.24 0.311 3.212
k=0.04 51.88 51.39 50.75 49.79 0.280 2.478
k=0.06 46.73 46.28 45.67 44.75 0.253 3.801
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IT1, T2, T3 & T4: diets containing 0, 1.5, 3 and 4.5 % linseed oil, respectively
2 Rapidly degradable (a), Slowly degradable (b), Degradable part (a+b), Degradation rate (c), Effective rumen
degradability in passage rate constant of K= 0.02, 0.04 and 0.06 (%/h)
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Table 3- Mean of degradation parameters of NDF of experimental treatments (%)

Tk 4 sl ol " bl sloles
Degradation parameters? Experimental treatments! P-value SEM
Vb Vol T ol ¢ b
T1 T2 T3 T4

(@)l @y i oy 16.47 16.14 15.73 15.41 0.080 2.183
(b)assos &S ji5u duoyd 41.32 40.81 39.46 39.05 0.172 2.331
(@tb) ajs JB jise Aoy 57.792 56.952 55.19%® 54.460 0.045 2.671
(€) pd s ¢y b celo oy 0.054 0.051 0.047 0.046 0.068 0.008
NDF jise ondy a5 20

k=0.02 46.01° 45.442 43.34° 42.53b 0.031 1.614
k=0.04 40.20° 38.992 36.99° 36.22° 0.041 1.416
k=0.06 36.04* 34.882 33.91® 32.29 0.022 1.193
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IT1, T2, T3 & T4: diets containing 0, 1.5, 3 and 4.5 % linseed oil, respectively
2 Rapidly degradable (a), Slowly degradable (b), Degradable part (a+b), Degradation rate (c), Effective rumen
degradability in passage rate constant of K = 0.02, 0.04 and 0.06 (%/h)
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Table 4- Mean of protein degradation parameters of experimental treatment (%)

Topd 455 sl alp

b ialesl (slaless

Degradation parameters> Experimental treatments! P-value  SEM
Vb Vol ARSI £ ol
Tl ™ 3 T4

(@) ol oy iR oy 26.47 26.23 25.92 25.54 0.091 1.134
(b)ey 5 1S yise duoyd 48.61 48.09 47.83 47.41 0.070  2.132
(@tb) aps B iy 1oy 75.06 74.32 73.75 72.95 0.085  1.127
(C) s pds ajos5 Fp ol el j3 duo s 0/054 0.052 0.051 0.048 0.068  0.005
P Oxon oo S 4P Loy

k=0.02 61.87 60.95 60.14 58.95 0.013  1.326
k=0.04 54.34 53.40 52.62 51.33 0.021  1.431
k=0.06 49.45 48.55 47.81 46.55 0.025  1.702
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IT1, T2, T3 & T4: diets containing 0, 1.5, 3 and 4.5 % linseed oil, respectively
2 Rapidly degradable (a), Slowly degradable (b), Degradable part (a+b), Degradation rate (c), Effective rumen
degradability in passage rate constant of K= 0.02, 0.04 and 0.06 (%/h)
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Table 5- The effect of experimental treatments on feed intake, daily weight gain and feed conversion ratio!

o Vbl eloylogs
Traits Experimental treatments! P-value ~SEM
Vb ¥ oles ARSI £ ol
Tl T2 T3 T4

(p,S55hS) &lisy dpae STygs 1.622 1.60° 1.550 1.53b 0.050  0.513
Daily feed intake (kg)
(P5S5S) 0395 955 9 26.50 26.59 27.30 27.51 0.262  0.050
Initial weight (kg)
(P555S) slo bb 59 45.42 46.75 47.37 47.84 0.583  0.151
End of weight (kg)
(p555LS) w139y 359 Liulsd! 0.21 0.22 0.22 0.22 0.133  0.379
Daily gain weight (kg)
whe bas cups 7.71 7.15 6.95 6.80 0.274  0.058
Feed conversion ratio

(P<e/e0) sizly (o )l (e BHST (ghls S 2o o6 By b cind, po (SlagSilie!

S gy ko3 ¥ g ¥ MO Gho gobs i 4 ¥ oYY N Gl T

"Means within same row with different superscripts differ (P<0.05)
2Tl1, T2, T3 & T4: diets containing 0, 1.5, 3 and 4.5 % linseed oil, respectively
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Table 6- Effects of experimental treatments on some carcass characteristics!

cliuo ¥ pialegl (lalos
Traits Experimental treatments? P-value  SEM

Vb Vol T obes ¢ b

T1 T2 T3 T4

(PS5 5LS) » 43Y 59 29.85° 33.00° 33.47 34.15* 0.053 0.070
Whole carcass weight (kg)
(p)55LS) p)5 43Y (39 20.87° 21.70%® 21.952 22.75* 0.024  0.734
warm carcass weight (kg)
(P15 5LS) o a3Y 54 17.12 18.48 19.86 19.13 0.026  0.706
Cool carcass weight (kg)
(o53) 45Y 035L 45.94 46.41 45.09 46.58 0.489 1.203
Carcass efficiency (%)
(P55 9LS) S 59 0.75 0.72 0.77 0.73 0.401 0.061
Liver weight (kg)
(P15 5) oS dbogmo 0y 0.19¢ 0.21b¢ 0.23° 0.27 0.122  0.020
Abdominal fat (kg)
(p155LS) 2 UloS ol 7.73 7.91 7.65 7.50 0.293 0.067
Whole gastrointestinal (kg)
(p55L8) I Lo)lS oKz 2.65 2.75 2.78 3.19 0.263 0.030
Empty gastrointestinal (kg)
(P55 0LS) Cowd 359 1.56 1.66 1.72 1.73 0.384  0.013
Shoulder weight (kg)
(p555L5) oy 0ijs 2.11 1.99 2.10 2.15 0.947  0.022
Thigh weight (kg)
(2o (lw) 4 Jobo 77.22 77.00 77.10 77.50 0911 1.382

Carcass length (cm)

(P<e/e0) szl o 515 (me ST (gl S o o8 By > b cind, po (slagSilee!
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"Means within same row with different superscripts differ (P<0.05)
Tl1, T2, T3 & T4: diets containing 0, 1.5, 3 and 4.5 % linseed oil, respectively
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Table 7- Effect of experimental treatments on apparent digestibility (%)!

cliw bl sl Lo
Traits Experimental treatments? P-value  SEM

Vb T obed ¢ b

Tl T3 T4

Six osle 71.322 70.15% 69.18%® 68.17° 0.011 1.211
Dry matter
pl S 70.12% 68.32° 67.28b 66.17° 0.032  0.560
Crude protein
S e g 3 J el LI 69.14° 69.00? 68.24* 66.32° 0.053 1.113
NDF
o 74.02° 75.11° 75.72° 77.122 0.015  1.217
Crude fat
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"Means within same row with different superscripts differ (P<0.05)
T1, T2, T3 & T4: diets containing 0, 1.5, 3 and 4.5 % linseed oil, respectively
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Table 8- Effects of experimental treatments on blood parameters (mg/dl)!

cliw T taloj] sla e
Traits Experimental treatments? P-value SEM

Vb ¥ oles ARSI £ ol

Tl T2 T3 T4

S8 49.512 43.14° 47.31b¢ 45.18¢ 0.031 1.624
Glucose
bS5 36.75¢ 39.71° 41.23° 43.122 0.022  0.386
Triglyceride
Js s 69.17¢ 70.00b¢ 71.42° 73.122 0.010  0.273
Cholesterol
YU anedls b 55 0 5 22.17° 22.68° 23.12%® 24.17* 0.033  0.140
HDL
ol il b ot el 38.65° 39.582 40.06° 40.332 0.044  2.188
LDL
ol ke el b s ) 7.35 8.24 8.62 0.275  0.087
VLDL
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"Means within same row with different superscripts differ (P<0.05)
2Tl1, T2, T3 & T4: diets containing 0, 1.5, 3 and 4.5 % linseed oil, respectively
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Table 9- Effects of experimental treatments on Fatty Acids profile of carcass!

O Al il layle

Fatty acids Experimental treatments’ P-value  SEM
Vb ¥ obes T ke £ ol
Tl T2 T3 T4

C1a:0 ( Sty 2l) 4.31 4.39 4.44 4.53 0.090  0.046
Ci6:0 (Szally snsl) 24.42 24.02 23.84 23.60 0.112  0.318
Cie:1 (Sgall apl) 1.98 1.82 1.69 1.60 0.073  0.129
Ci8:0 (S5 lzal al) 12.93 12.80 12.68 12.52 0.084 1.275
Cig:1 no (Sdgl s0l) 31.56 31.72 32.13 32.49 0.390  1.020
Cig:l n7 (Sl asl) 12.42 12.02 11.85 11.62 0.085  0.633
Cig:2 n6 (g amsl) 5.40 5.57 5.80 5.92 0.091  0.037
Cis:1 no 11 (sl Siiuoly ) 0.47° 0.632® 0.722 0.86 0.057  0.024
Cis:3 03 (Sdgd ) 0.47° 0.6420 0.712 0.84 0.044  0.022
C20:4 16 (Kgl)] ) 0.87 0.72 0.64 0.58 0.065  0.021
C20:5 03 (Sszally 1ol 0.06 0.07 0.09 0.11 0.065  0.203
C22:5 n3 (EPA) 0.18 0.20 0.23 0.27 0.066  0.022
C»:6 n; (DHA) 0.06 0.06 0.09 0.11 0.077  0.041
SFA (glusl o yzapl) 41.66 41.21 40.96 40.65 0.291  2.420
MUFA (glalpt S5 0y slasel) 45.96 45.63 45.67 45.71 0362  2.433
PUFA (gls! peris 0 slar) 7.51 7.88 8.29 8.65 0.093  0.344
6—1 (5 Kl ©paml) 6.27 6.29 6.44 6.50 0.174  0.035
31 (¥ Kl o pawl) 0.71 0.90 1.04 1.22 0.075  0.063
S/P (gltlpinis & glsl Oy slasl o) 0.18 0.19 0.20 0.21 0.066  0.033
N6M3 (YKl 4 SK0g) sl Connn) 8.83¢2 6.98 6.19% 5.32¢ 0.040  0.355
(P<e7-0) Aty o )15 (sino M (s S yne i By o b i3y 50 (Sl

OB gy 2o ¥ ¥ M0 ho ggls i g 4T oYY O o T

"Means within same row with different superscripts differ (P<0.05)
T1, T2, T3 & T4: diets containing 0, 1.5, 3 and 4.5 % linseed oil, respectively
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Introduction The extracted oil from linen contains about 50% linolenic acid from the family of
omega-3 fatty acids. Among edible sources, fish oil and linseed oil are a rich source of omega-3
fatty acids. Linoleic acid and linolenic acid are a key factor in the normal growth and reproduction
of animal, were not considered an important issue for animal nutrition. Essential fatty acids,
including linoleic acid, linolenic acid and arachidonic acid, and in recent years the demand for
foods with omega-3 long-chain fatty acid conjugated linoleic acid is high because of important
biological role of these fatty acids in the body. Alpha-linolenic acid is an essential fatty acid that
cannot be manufactured by the human body, but are essential for the body's metabolism. Although
mammals cannot make omega-3 fatty acids, but have limited functionality in the form of fatty acid.
Linseed has a high linolenic acid as a substrate for the synthesis of long-chain omega-3 fatty acid
that for the (EPA), which is the precursor for eicosanoids. Eicosanoid are similar compounds of
hormones that play an essential role in the immune response. In addition, EPA can become (DHA),
which is an essential fatty acid in cell tissue layers of the eye and brain. The objective of this study
was to evaluate the effects of linseed oil on degradability, performance, carcass characteristics and
some blood parameters in fattening lambs

Material and methods In first experiment, ruminal degradability of dry matter, crude protein,
NDF and ADF were measured by nylon bag technique using three fistulated Zell sheep that fed at
maintenance level. Incubation time consisted of 0, 4, 8, 16, 24, 36, 48, 72 and 96. The experimental
animal were kept in individual cage and fed at 8§ am and 20 pm with experimental diet to ratio of 70
to 30 forage to concentrate. In the second experiment, the effects of various levels of linseed oil on
performance, carcass characteristics and blood parameters were studied. The performed experiment
was completely randomized design (CRD) with four diets containing zero, 1.5, 3 and 4.5 percent
linseed oil on 16 male lambs with initial average weight 27+ 2 kg and 5-6 months old for 90 days.
Energy and chemical composition of rations were similar. The experimental diet was balanced
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using the Small Ruminants Nutrition System (SRNS). Monthly weighing was carried out at the end
of the experiment by applying 12 hours of starvation before weighing, and daily feed intake was
used to calculate the feed conversion ratio. Data obtained were analyzed by statistical software SAS
(version 1.9).

Results and discussion Dry matter degradability significantly affected by experimental
treatments (P<0.05). However, the crude protein, NDF and ADF not observed significant difference
between treatments. In first experiment, ruminal degradability of dry matter, crude protein, NDF
and ADF were measured by nylon bag technique using three fistulated Zell sheep that fed at
maintenance level. Incubation time consisted of 0, 4, 8, 16, 24, 36, 48, 72 and 96 h. Dry matter
degradability and crude protein not observed significant difference between treatments. In the
second experiment, experimental diets had significant effect on feed intake also results of the
current experiment showed that linseed oil in 4.5% of dry matter had most negative effects on
nutrient digestibility of total mixed ration (P< 0/05). Diet contained linseed oil and thyme oil
affected some carcass characteristics significantly compared to other treatments (P<0/05). Linseed
oil increased C18:3, C18:2 and P/S ratio (P<0.05). Linseed oil had a significant effect on the blood
parameters of treatments.

Conclusion In general, degradation of dry matter results showed that adding linseed oil, had
little effect on the degradation of dry matter and protein and numerically, was reduced compared to
control. With increasing the level of linseed oil in the diet, the mean of NDF degradability, feed
intake, and apparent digestibility of nutrients was a downward trend and did not improve these
indices. In this study, adding linseed oil improved daily gain and feed conversion ratio compared to
the control. The carcass fatty acids, omega-3 fatty acids increased, which is an indicator of health.
The overall result of this study showed that increasing the level of linseed oil decreased the average
degradation of NDF, feed intake and digestibility of nutrients but improved the carcass quality
traits.

Key words: Blood parameters, Carcass characteristics, Linolenic acid, Linseed oil
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Table 1- Ingredients and nutrient composition of the basal diet

Shgs gl
. Feedstuff
wte e D) o V) g 4 78) puis Y) Ly dlos “h e
Nutrients (F¥0) ey (V) ‘b? (8) 5 g (7 by Al Basal diet
Alfalfa hay Barley grain Wheat bran Soy meal
(27%) (57%) (5%) (3%)
Kis oole
. 1. 88.8 1.76 1.1
Dry Matter (%) 90.07 91.96 8.80 91.7 91.13
Ji oslo
1. 1.4 .1 41 1.6
Organic Matter (%) o1.70 91.40 93.10 % 91.65
P Oxan
14.51 11.33 15.92 41.94 13.59
Crude Protein (%)
‘gl BB (555l
2.1 . 2. . 2.6
ME! (Mcal/kg) 0 3.00 50 3.00 6
5 03ty 53 Sl
1.4 22. 4 .62 4.62
NDF (%) 51.40 70 55.40 30 3
Sl 0dizgd ) Jglomels 53
29.90 11.80 13.13 8.83 18.11
ADF (%)
ol
1.71 0.08 0.13 0.31 0.65
Ca (%)
i
0.25 0.33 0.75 0.60 0.33
P (%)
“9)
18. 16. 2.12 . 19.72
Zn (Mg/kg DM) 8.06 30 5 50.09 9.7
‘)AAA
9.50 6.10 12.28 17.22 7.93
Cu (Mg/kg DM)
-
o 372.60 94.55 140.62 181.60 196.80

Fe (Mg/kg DM)

35 s (V- V) o Slisive (ool slié clojls Jsin 51 oolisial b peasdgslio BB (51"

"Metabolizable Energy was calculated based on NRC (2007).
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Table 2- Effect of zinc supplementation on performance of lambs in different treatments!

. Tlalos

L;a?:r:z:t ers Treatments? SEM3 P-value
Ctrl Z/nM ZnP nG ZnS

adgl 0135
Initial Body Weight 30.23 31.22 30.83 30.80 31.05 0.737 0.893
(ki)
=L a a al al
Final Body Weight (kg) 42.90P 46.27 45.97 45.18» 45.70% 0.972 0.083
alig) ojs Ll
Average Daily Gain 181° 2162 215° 205° 2092 5.344 0.001
(gr)
gy by S oole
Average Daily Feed 14400 15202 15322 14992 15172 17.356 0.008
Intake (gr)
Jid e 8.01¢ 7.08 7.108 7.312 7.26° 0.173 0.004

Feed Conversion Ratio

3SEM: Standard error of the mean.

o> Bkl polte b 4 yats (pl & Cul b g (VD) 039
S dals 0g)F 53 (59y Clalé 5 pols S )3 298 (el
2 odd odalie (iuli8l &S dwy o il 4y 5 02g JBlis Hlade 4
09,5 & Canmd JoSo 048 C8Ly> (slaog)S p3 LMy (59, cale
0dd Bpao bl 0p> (g9 Hlde g AL onad L wals
Sl $oo o cnl 2 S5y Sol> JoSo Bpae 5039 baphs Loy
glay a8 sy (5,158 (YY) o) 5 Jlile ¢ Jolis jo .uwl onis
P pS ke YO &5 obadlugS prw g9y clale ) (b e
(ke TV/B (ol oy b Slgng 59y Coge 4 95 PSS
m( AW cpl s 2929 )5 L) (5g) PSS 0 05
Oefire cpl Gimgh > b o 59y oo YL Jdu Sy
JoSo g9 ey (13 ) (59) (S8 Cundy pSle oS 4 s

il g (P<e/+0) Yo gxe (g lo] B orims (lis icw ya jl Cud, b y> caglie gy
ldlgas 9y ZNS £ g9, ZNG (g g9, ZNP {sate g9y ZNM tanlis (Ctrl ¥

"Means with different superscript letters in rows are significantly different (p<0.05).

2Ctrl: Control; ZnM: Zinc methionine; ZnP: Zinc proteinate; ZnG: Zinc Glycinate; ZnS; Zinc sulfate.
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Table 3- Effect of zinc supplementation on blood mineral profile of lambs in different treatments!

e ) o
a3 Treatments
TS SEMS Treatments
Parameters Ctrl Z/nM ZnP nG Z/nS . Treatment
Treatment  Time .
x Time
\“"Mi <9 b a a a a
Zn (mg/L) 0.91 1.31 1.26 1.28 1.30 0.074 0.003 0.014 0.065
lowdly o
- 1.02 1.04 1.03 1.03 1.05 0.044 0.991 0.708 0.992
Cu (mg/L)
i 1.912 1.87% 1.85% 1.872 1.78° 0.036 0.048 0.171 0.968
Fe (mg/L)
P ol
8.72 .36 2 .1 . 22 2 271 .
Ca (mg/dL) 7 9.3 9.29 9.13 9.33 0.228 0.289 0.27 0.858
P yiud
7.98 7.99 7.75 7.89 7.95 0.129 0.662 0.271 0.964
P (mg/dL)

3SEM: Standard error of the mean.
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"Means with different superscript letters in rows are significantly different (p<0.05).

2Ctrl: Control; ZnM: Zinc methionine; ZnP: Zinc proteinate; ZnG: Zinc Glycinate; ZnS; Zinc sulfate.
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Table 4- Effect of zinc supplementation on hematological parameters of lambs in different treatments!

oled Lo
L Treatments?
o dseilyb SEM? Treatments
Parameters Ctrl Z/nM ZnP ZnG 7/nS . Treatment
Treatment  Time % Tj

ime

305 sl JylS S . . - ) )

RBC (10121L) 9.16 9.66 9.37 9.54 9.48 0.088 0.004 0.588 0.273

OmslS e clals b . . . .

HIb (gr/dL) 10.60 11.06 11.01 11.04 10.95 0.107 0.031 0.103 0.375

s glo 8 3l . . . . .

WBC (10°L) 7.68 8.42 8.46 8.56°  861* 0235 0006 0994 0915

oS glen 38.53 40.41 40.04 40.09 4097  0.787 0.290 0.684 0.583

HCT (%)

3SEM: Standard error of the mean.
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"Means with different superscript letters in rows are significantly different (p<0.05).

2Ctrl: Control; ZnM: Zinc methionine; ZnP: Zinc proteinate; ZnG: Zinc Glycinate; ZnS; Zinc sulfate.
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Table 5- Effect of zinc supplementation on serum lipid parameters of lambs in different treatments!

Tl lows

Lo b Lo
Treatments?
Treatments SEMB Treatments
o dsciwl 8
DEts Ctrl Z/nM ZnP nG Z/nS . Treatment

Parameters Treatment  Time « Time

25.61 25.26 24.4 25.1 26.14 0.529 0.291 0.117 0.173
TG (mg/dl) 5 5 9 5.19
Jo s

. . . 32 54.64 0.686 0.621 0.217 0.906

CHOL (mg/dl) 53.30 53.99 53.59 53.3
b sl ondigond
b JEs 36.25 36.69 37.74 35.67 37.85 0.750 0.208 0.553 0.678
HDL (mg/dl)
b sl opdigond
oS JE 11.92 12.25 10.94 12.62 11.56 0.532 0.245 0.273 0.667
LDL (mg/dl)
b sl onigond
oS s JEs 5.12 5.05 4.90 5.04 5.23 0.105 0.291 0.117 0.173
VLDL (mg/dl)

il g (P<e/+0) Yo gxe (g )lo] BB oxims i iu ya jl Cud, b y> caglie gy
ldlgas 9y ZNS £ g9, ZNG (litigy g9, ZNP {sate g9y ZNM tanlis (Ctrl ¥

"Means with different superscript letters in rows are significantly different (p<0.05).
2Ctrl: Control; ZnM: Zinc methionine; ZnP: Zinc proteinate; ZnG: Zinc Glycinate; ZnS; Zinc sulfate.
3SEM: Standard error of the mean.
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Introduction The role of trace minerals in animal production is an area of strong interest for producers, feed
manufactures, veterinarians and scientists. Zn (Zn) is one of the most important elements that has been
recognized as an essential catalytic factor for more than 300 enzymes enzyme. Zinc also has an essential role
in metabolism of nucleic acids, proteins, lipids, and carbohydrates. The National Research Council (1985
and 2007) recommended about 30 mg/kg zinc for ewes and growing lambs. However, the soil status and zinc
concentration in native plants are also affected. In many regions of Iran, the Zn content of soil and plants is
commonly low (less than 0.8 mg/kg). As a result, health and performance of animals reared on mainly
homegrown roughage and grains may be affected as a consequence of nutritional deficiency. Recently, the
use of organic sources of mineral supplements (complexes, chelates and proteinates) has increased.
However, the results of organic and inorganic sources in ruminants are contradictory. Furthermore, few
studies have investigated the effect of zinc on lipid parameters in ruminants. Therefore, the aim of the
present study was to compare the effect of supplementation of 30 mg/kg Zn from the three organic sources
and conventional inorganic source on performance, hematological parameters and mineral profile of
Mehraban growing lambs.

Materials and Methods Thirty male lambs with 4-5 months of age and 30.84+2.8 kg average in weight
randomly allotted to 5 groups. Treatments were: 1) Basal diet without zinc supplement (containing 19.72
mg/kg DM zinc); 2) Basal diet+30 mg/kg DM zinc as zinc methionine; 3) Basal diet +30 mg/kg DM zinc as
zinc proteinate; 4) Basal diet +30 mg/kg DM zinc as zinc glycinate, and 5) Basal diet +30 mg/kg DM zinc as
zinc sulfate. This trial lasted for 70 days. The dry matter intake, daily gain and feed conversion ratio were
determined. Blood samples were taken on days 0, 35 and 70 before the morning meal. Chemical composition
of experimental samples including (crude protein, neutral detergent fiber, acid detergent fiber, and dry
matter) and blood parameters including (hematological, mineral and lipid profiles) were measured according
to standard methods. This experiment was analyzed in a completely randomized design.

Results and Discussion Average daily gain and dry matter intake for all groups fed the supplement were
significantly higher than control group and feed conversion ratio also improved (P<0.01). Lambs fed basal
diet with no Zn supplement received lower Zn (19.72 mg Zn/kg) than their requirements and considering the
effect of Zn on gene expression, protein synthesis, enzyme activity and immunity, it was expected to be
decreased in performance of control group. Plasma concentrations of zinc and hemoglobin, red blood cells
and white blood cells count significantly increased with zinc supplementation (P<0.01). The reason might be
due to higher fragility of erythrocytes and the blockage of protein synthesis in control group. However, there
were no significant differences between the supplemented treatments for these parameters (P>0.05). Due to
inhibitory effect of inorganic zinc on iron absorption, plasma iron concentration in lambs receiving zinc
sulfate significantly decreased compared to the control group (P<0.05). There was no difference among
treatments (P>0.05) for plasma copper, calcium and phosphorus, triglyceride, cholesterol and lipoproteins
(HDL, LDL and VLDL).
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university, Hamedan, Iran,

2- Associate professor, Department of Animal Science, Faculty of Agriculture, Bu-Ali Sina university, Hamedan, Iran.
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Conclusion It may be concluded that 30 mg/kg DM zinc supplementation as zinc methionine, zinc
proteinate, zinc glycinate and zinc sulfate improved growth performance, plasma zinc level and
hematological parameters of fattening lambs fed basal diet containing 19.72 mg/kg DM zinc. There were no
differences among treatments supplemented with organic sources of zinc. However, plasma iron
concentration decreased significantly in lambs supplemented with zinc sulfate.

Keywords: Lamb, Zinc glycinate, Zinc methionine, Zinc proteinate, Zinc sulfate.
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Table 1-The chemical composition of the diet (starter) and its components (%)

Shy o0 o
Feed ingredients %
<y by 425
Corn, grained

2 b 12.0
Barley, grained

PAS g >0
Wheat bran

g Al 37.6
Soybean meal

S 0.4
Salt

[EXWR 1.1
Opyster shell

(ae dlso JoSo 0.5
Mineral supplement!

Taialg JoSa 0.4
Vitamin Supplement?

Ot e 0.5
Bicarbonate of soda

() loss <S5 Aoy
Chemical composition (%) %
Kb odle 89.7
Dry matter

P xSan 18.7
Crude Protein

. . 2.3

(1 22) 55T o)las

Ether extract (Crude fat)

S okiugd ) Jelomals B 16.3
Neutral detergent fiber

ol 03233 53 Jgowali GU 73
Acid detergent fiber

P S5 6.3
Ash

fosealS’ 0.54
Calcium

i 0.22
Phosphorus

S ke ) posils 12,5 NCIS 2.5 VAo 195 Y iSko .5 IV el 1.5 ¥hg) 2.5 0 s £2)5 8- i 10,5 0 jhd 12,5 VA0 uulS 1 hno JoSo oS
255 ¥ Cilaws) sl

PS5 Ml 1l Ve 3 ol S 3 0 1)l g S 53 Ml 3y B T g il JuSo a5

"Mineral supplement composition: 195 g calcium, phosphorus 90g; magnesium 90 g; sodium 55g, zinc 3g; 0.3g iron, manganese 2 g copper

0.28g, cobalt 0.1g, selenium 1 mg; 0.4 g of antioxidants.
2Vitamins supplement composition: Vitamin A, 500000 IU per kg, vitamin E, 0.1g per kg, vitamin D3 100000 IU per kg.
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Table 2-Effects of probiotic and butyrate on growth performance of Holstein calves!

T ctalojl sl o> (s boisine ) hlize 5 Lol il

)3 Experimental diets? SEM* Main and interaction effects (P-value)?
Items Ve Y jles Y ke ¥ jles
Tl T2 T3 T4

Pro But ProxBut

(p554S) o i
Body Weight (kg)
g

Birth

@LP‘J 79.90¢ 81.20° 85.302 85.302 1.71 0.71 0.01 0.71
Final

(39 % p5) Shgs Spae
Feed Intake (g/day)

Jylele 665.80 597.20 680.40 676.40 27.80 021 027 0.11
First month

35.80 34.03 35.80 35.20 0.64 0.18 0.36 0.36

|>53 olo
Second month

2> S . 1062.20 1047.90 1079.90 1063.90 18.56 0.46 0.38 0.96
Total period

(39 2 £S5 &liy 0rjs L2133
Daily gain (kg/day)

st elo 0.58 0.61° 0.65° 0.68° 0.04 0.33 0.04 0.55
First month

Py olo 0.89 0.92 0.95 0.94 0.07 0.78 0.57 0.84
Second month

o S . 0.69° 0.73° 0.76% 0.77% 0.03 0.35 0.04 0.51
Total period

@B s o ps

FCR

J?‘ olo 117 0.922 0.96° 0.95° 0.06 0.04 0.17 0.06
First month

po? ole 1.65 1.64 1.70 1.55 0.15 0.59 0.59 0.66
Second month

o S . 1.57 1.45 1.43 1.40 0.06 0.22 0.13 0.44
Total period

1443.60 1494.60 1498.40 1451.40 23.77 0.80 0.94 0.06

(P < 140) 5yl 150350 b 6y (oine OS] o 1 g > b s, 0 (slo Sl
Vo) Slysigr 05 sheo 5 Ssmge p)5 ¥ jledlitl b agl otalelop 1 T2 e ol (40 sl gt Clyisn 05 o o 5 Siigmp e p5 s o) Slyisn 5 s 51 o3lital (g2 sl (otilesl oy - T
onr T T g (ol 3l (yeelS 520 iy £)5 0 s 5 Sigmigy yivo o) Sy £)5 0 5 Ssman 5 o sl o3litol bl otilejl g o T3 (ol 3l (S 520 ity p5 s s 5 Sigugy p5
ol Jlito Sl (S 50 S 5 0 o 5 Sigmg 55 ¥ o) Sliign £)50 5 Ssmg )5 Y 3l oolitl by (ptales]
8l o 28 s copd pln FCR wilyigy ol But «Sgmgp ol Pro”
3l o 5 ikl gls 5 Sike ) SEMT

"Means within same row with different superscripts differ (P<0.05).
’T:the basal diet without probiotic and butyrate (probiotic level 0 g and level 0 g of butyrate monoglyceride) or the main factor, T2: the basal diet using 2 g
probiotic and zero gram butyrate (2 g probiotic level and 0 g of butyrate monoglyceride) as the main factor, Ts: the basal diet using probiotic zero grams
and 5 grams butyrate (probiotic level zero and 5 grams of monoglyceride butyrate) as the main factor, Ta4: the basal diet using 2 g of probiotic and 5 g of

butyrate (2 g of probiotic and 5 g of butyrate of monoglyceride) as interaction effects.
*Pro: proboscis, But: Butyrate, FCR: the conversion factor of feed.
4SEM: the mean standard error.
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Table 3-Effects of probiotic and butyrate on digestibility of Holstein calves!

P P T ime o) s 5 ool

S Experimental diets? SEM? Main and interaction effects (P-value)®
Items Vless Y ke Y e ¥ jles Pro But ProxBut

T1 T2 T3 T4
(duoy3) Sis oolo
Dry matter (%) 64.58 64.63 62.92 64.90 1.24 0.49 0.66 0.39
(2253) JT oole
Organic matter (%) 67.42 67.04 65.92 67.72 1.21 0.57 0.74 0.38
(w0y3) (53 0izgd 5> Jgloeels LI
Neutral detergent fiber (%) 40.80 39.98 36.76 39.52 2.03 0.64 0.28 0.39
(Ao 3) sl 095 1> Joloeols LI
Acid detergent fiber (%) 30.56 29.90 23.48 30.20 3.49 0.39 0.35 0.31
(109 s 2515
Ash (%) 32.04 32.98 28.50 32.50 2.68 0.37 0.46 0.58

(P < 140) 0yl , %0380 b ol (sine B | alliin 1 Gy > b s, o sl Sl
£S5 Ydkaw) Slyiss p)5 sho 5 Siiguagn p)5 ¥ 5l oolital b arly (piialofl o - Tae ool 31 (s ppmalS 50 Slisign 25 sho o 5 Sigmns 5 s ghas) Sliign 5 Sigmagn 3l oolitl cigy il alesl o2 - T
ialeil oy 2 Ta g (ol 31 (s ppalS 2o Clyisn 50 thaws 5 Signagy yieo o) Shisigs 25 0 5 Sigmgn 5 oo Sl odlizol by (oitalesl oy 2 Taehol 31 (s ppudS 5io lydss 5 shoo o 5 SSigmon
Caol Jlize Sl (3 S gio Slyigs 50 hans 9 Siggy £)5Y ) Sy p)5 0 9 Sgmgn p)5 ¥ jloslizal L 4l
il oo e b oy o FCR wlisg o But «Sigmgp o Pro”
il o 3 ikl gl . Sike il SEMT

"Means within same row with different superscripts differ (P<0.05).
’T:the basal diet without probiotic and butyrate (probiotic level 0 g and level 0 g of butyrate monoglyceride) or the main factor, T2: the basal diet using 2 g
probiotic and zero gram butyrate (2 g probiotic level and 0 g of butyrate monoglyceride) as the main factor, Ts: the basal diet using probiotic zero grams and
5 grams butyrate (probiotic level zero and 5 grams of monoglyceride butyrate) as the main factor, Ta: the basal diet using 2 g of probiotic and 5 g of butyrate

(2 g of probiotic and 5 g of butyrate of monoglyceride) as interaction effects.
*Pro: proboscis, But: Butyrate, FCR: the conversion factor of feed.
*SEM: the mean standard error.
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Table 4-Effects of probiotic and butyrate on blood parameters of Holstein calves!

: (e & e 5 Lol il
e e
M| Experimental diets? ain and interac ion effects (P-
Ift SEM* value)
ems - - - -
e Ve Ve F ke Pro But Pro x But
Tl T2 T3 T4
(5 w3 32 p)5 o) S48 84.81° 82.23¢ 85.89° 86.26 2.78 0.62 0.30 0.02
Glucose (mg/dL)
(i) o> ¢ po5 cslee) JopiadS 87.40 76.60 78.60 90.80 5.96 0.49 0.31 0.23
Cholesterol (mg/dL)
(5 o 32 25 Lwo) oyl (65 37.84 35.02 36.42 39.65 5.71 0.97 0.61 0.78
Triglycerides (mg/dL)
() o 2 £5) o] 3.18 3.34 3.44 3.42 0.14 0.63 0.24 0.53
Albumin (g/dL)
(5 o 32 p)5) IS oy 6.12 6.14 6.42 6.26 0.23 0.77 0.37 0.70
Total protein (g/dL)
(i 5 Jsasle) dul Sy oS ym by 0.14¢ 0.22° 0.25 0.232 0.03 0.30 0.02 0.09
BHBA (mmol/L)

(P <o 100) 5yl R3S b (ol (sine B b i g b s yo slo o Sike’
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il o e has o ps pl FCR wlisgs ol But «Siswgy ol Pro”
8l o 5yl glas 5, Sike ) SEM T

"Means within same row with different superscripts differ (P<0.05).
’Ty:the basal diet without probiotic and butyrate (probiotic level 0 g and level 0 g of butyrate monoglyceride) or the main factor, T2: the basal diet using 2
g probiotic and zero gram butyrate (2 g probiotic level and 0 g of butyrate monoglyceride) as the main factor, Ts: the basal diet using probiotic zero
grams and 5 grams butyrate (probiotic level zero and 5 grams of monoglyceride butyrate) as the main factor, Ta: the basal diet using 2 g of probiotic and

5 g of butyrate (2 g of probiotic and 5 g of butyrate of monoglyceride) as interaction effects.
*Pro: proboscis, But: Butyrate, FCR: the conversion factor of feed.
4SEM: the mean standard error.

Syl isy JopulS lle ot b b plSsie (8 5 4ol
Sk b clle oSl o8 el 5 S 0B Glise 5 Susmen olesed o958l b 5 Sgmgy ) edlitd

P edS JB Sy JoSe 18b cos o lewdly Sy Wlisy o5e il @lisy Shed Gpae p (6wl o yunlSoto

g b Jled Gladles 038 o (giludeSe ggeoxe o938l g et ol s cups s balugS on ol O

N5 SdlligS 4osd dnwgi 93 Slas Wl (o byl g0 e 059 9 Wliey os oRIBl A e byedSee Olude

il auily ggllas Sl opliila oy il cov ballusS pan cubl puismen .0 balluS

Shiip 5 Sogman olojer o9l S bl

&le

1- Abe, F., N. Ishibashi, and S. Shimamura. 1995. Effect of administration of bifidobacteria and lactic acid
bacteria to newborn calves and piglets. Journal of Dairy Science, 78(12): 2838-2846.

2- Al-Saiady, M. Y. 2010. Effect of probiotic bacteria on immunoglobulin G concentration and other blood
components of newborn calves. Journal of Animal and Veterinary Advances, 9(3): 604-609.

3- AOAC. 2000. Official methods of analysis of AOAC. International 17th edition; Gaithersburg. M, D., USA
Association of Analytical Communities



WAA (Ll ¥ oyl 3) als oyl 1l ool pole lodidols apii  VYF

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Beiranvand, H., G. R. Ghorbani., M. Khorvash., A. Nabipour., M. Dehghan-Banadaky., A. Homayouni, and S.
Kargar. 2014. Interactions of alfalfa hay and sodium propionate on dairy calf performance and rumen
development. Journal of Dairy Science, 97(4):2270-2280.

Benchaar, C., J. L. Duynisveld, and E. Charmley. 2006. Effects of monensin and increasing dose levels of a
mixture of essential oil compounds on intake, digestion and growth performance of beef cattle. Canadian
Journal of Animal Science, 86(1): 91-96.

Bergman, E. N. 1990. Energy contributions of volatile fatty acids from the gastrointestinal tract in various
species. Physiological Reviews, 70(2): 567-590.

Blum, S., S. Alvarez., D. Haller., P. Perez, and E. J. Schiffrin .1999. Intestinal microflora and the interaction
with immunocompetent cells. Antonie Van Leeuwenhoek, 67(1):199-205.

Cavini, S., S. Iraira., A. Siurana., A. Foskolos., A. Ferret, and S. Calsamiglia. 2015. Effect of sodium butyrate
administered in the concentrate on rumen development and productive performance of lambs in intensive
production system during the suckling and the fattening periods. Small Ruminant Research, 123(1): 212-217.
Chaudhary, L., A. Sahoo., N. Agrawal., D. Kamra, and N. Pathak. 2008. Effect of direct fed microbial on
nutrient utilization, rumen fermentation, immune and growth response in crossbred cattle calves. Indian
Journal of Animal Science, 78(1): 515-521.

Chaves, A. V., K. K. Duganc., L. L. Stanford., J. M. Gibson., T. A. Bystrom., F. McAllister., H. Van, and C.
Benchaar. 2011. A dose-response of cinnamaldehyde supplementation on intake, ruminal fermentation, blood
metabolites, growth performance, and carcass characteristics of growing lambs. Livestock Science, 141(2-3):
220-213.

Cole, C., F. Fullei, and M. Newport. 1987. The effect of diluted yogurt on the gut microbiology and growth of
piglets. Food Microbiology, 4(1): 83-85.

Cummings, J. H., J. L. Rombeau, and T. Sakata. 1995. Physiological and Clinical Aspects of Short Chain Fatty
Acid Metabolism. Cambridge University, pp. 289-305, Press: Cambridge

Donovan, D., S. Franklin., S. Chase, and A. Hippen. 2002. Growth and health of Holstein calves fed
replacer supplemented with antibiotics or enter guard. Journal of Dairy Science, 85: 947-950

Ferreira, L. S, and C. M. M. Bittar. 2010. Performance and plasma metabolites of dairy calves fed starter
containing sodium butyrate, calcium propionate or sodium monensin. Animal, 5(2): 239-245.

Francisco, C., C. Chamberlain., D. Waldner., R. Wetteman, and L. Spicer. 2002. Propionibacteria fed to dairy
cows: Effect on energy balance, plasma metabolites and hormones and reproduction. Journal of Dairy
Science, 85(7): 1738-1751.

Franco, L. D., M. Fondevila., M. B. Lobera, and C. Castrillo. 2005. Effect of combinations of organic acids in
weaned pig diets on microbial species of digestive tract contents and their response on digestibility. Journal of
Animal Physiology and Animal Nutrition, 89(3-6): 88-93.

Fuller, R. 1977. The importance of lactobacilli in maintaining normal microbial balance in the crop. British
Poultry Science, 18(1): 85-94.

Galvao, K. N., E. A. Santos., J. Coscioni., M. Villasenor., W. M. Sischo, and A. C. Berge. 2005. Effect of
feeding live yeast products to calves with failure of passive transfer on performance and patterns of antibiotic
resistance in fecal Echerchia coli. Reproduction Nutrition Development, 79(4): 228-240.

Goodlad, R. A. 1981. Some effects of diet on the mitotic index and the cell cycle of the ruminal epithelium of
sheep. Quarterly Journal of Experimental Physiology, 66(4): 487-499.

Gorka, P., Z. M. Kowalski., P. Pietrzak., A. Kotunia., W. Jagusiak., J. J. Holst., P. Guilloteau, and R.
Zabielski. 2011. Effect of method of delivery of sodium butyrate on rumen development in newborn calves.
Journal of Dairy Science, 94(11): 5578-5588.

Guilloteau, P., G. Savary., Y. Jaguelin-Peyrault., V. Rome., L. LeNormand, and R. Zabielski. 2010. Dietary
sodium butyrate supplementation increases digestibility and pancreatic secretion in young milk-fed calves.
Journal of Dairy Science, 93(12): 5842—5850.

Guilloteau, P., R. Zabielski., J. C. David., J. W. Blum., J. A. Morisset., M. Biernat., J. Wolinski., D. Laubitz,
and Y. Hamon. 2009. Sodium-butyrate as a growth promoter in milk replacer formula for young calves.
Journal of Dairy Science, 92(3): 1038 1049.26.

Guilloteau, P., V. Rome., L. Le Normand., G. Savary, and R. Zabielski. 2004. Is Na-butyrate a growth factor in
the preruminant calf? Preliminary results. Journal of Animal and Feed Sciences, 13(Suppl.1): 393-396.
Higginbotham, G. E, and D. L. Bath. 1993. Evaluation of Lactobacillus fermentation cultures in calf feeding
systems. Journal of Dairy Science, 76(2):615-620.



‘Yo

iy 8 yShok 31 S guig g W punlS g0 Sl pigy Gl F0g381 WU

25-

26-

27-

28-

29-

30-

31-

32-

33-

34-

35-

36-

37-

38-

39-

40-

41-

42-

43-

44-
45-

Hossain, S. A., S. Parnerkar., N. Haque., R. Gupta., D. Kumar, and A. Tyagi. 2012 . Influence of dietary
supplementation of live yeast (Saccharomyces cerevisiae) on nutrient utilization ruminal and biochemical
profiles of Kankrej calves. International Journal of Applied Animal Research, 1(1):30-38

Hosseinabadi, M., M. Dehghan Bandaky, and A. Zali. 2013. The effect of feeding of bacterial probiotic in milk
or starter on growth performance, health, blood and rumen parameters of suckling calves. Research Animal
Production, 4(1): 8-14.

Jatkauskas, J, and V. Vrotniakiene. 2010. Effects of probiotic dietary supplementation on diarrhea patterns,
faecal microbiota and performance of early weaned calves. Veterinarni Medicina, 55(10): 494-503.

Kato, S. I, K. Sato, H. Chida, S. G. Roh, S. Ohwada, S. Sato, P. Guilloteau, and K. Katoh. 2011. Effects of
Na-butyrate supplementation in milk formula on plasma concentrations of GH and insulin, and on rumen
papilla development in calves. Journal of Endocrinology, 211(3): 241-248.

Le Gall, M., M. Gallois., B. Seve., I. Louveau., J. J. Holst., I. P. Oswald., J. P. Lalle's, and P. Guilloteau. 2009.
Comparative effect of orally administered sodium butyrate before or after weaning on growth and several
indices of gastrointestinal biology of piglets. British Journal Nutrition, 102(9): 1285-1296.

Lee-Rangel, H. A., G. D. Mendoza, and S. S. Gonzalez. 2012. Effect of calcium propionate and sorghum level
on lamb performance. Animal Feed Science and Technology, 177(3-4):237-241.

Lehloenya, K., C. Krehbiel., K. Mertz., T. Rehberger, and L. Spicer. 2008. Effect of propionibacteria and yeast
culture fed to steer on nutrient intake and site and extent of digestion. Journal of Dairy Science, 91(2): 653-
662.

Lesmeister, K. E., A. J. Heinrichs, and M. T. Gabier. 2004. Effects of supplemental yeast (Saccharomyces
cerevisiae) culture and probiotic on rumen development, growth characteristics, and blood parameters in
neonatal dairy calves. Journal of Dairy Science, 87(6):1832-1839.

Magalhaes, V. J. A., F. Susca., F. S. Lima., A. F. Branco., I. Yoon, and J. E. P Santos. 2008. Effect of feeding
probiotic on performance, health, and immunocompetence of dairy calves. Journal of Dairy Science, 91(4):
1497-1509.

Manzanilla, E. G., M. Nofrarias., M. Anguita., M. Castillo., J. F. Perez., S. M. Martin-Orue., C. Kamel, and J.
Gasa. 2006. Effects of butyrate, avilamycin, and a plant extract combination on the intestinal equilibrium of
early-weaned pigs. Journal of Animal Science, 84(10): 27432745

Mazzoni, M., M. Le Gall., S. De Filippi., L. Minieri., P. Trevisi., J. Wolinski., G. Lalatta- Costerbosa., J. P.
Lalles., P. Guilloteau, and P. Bosi. 2008. Supplemental sodium butyrate stimulates different gastric cells in
weaned pigs. The Journal of Nutrition, 138(8): 1426-1431.

Mehrdad, N., Y. Chashnai Del., A. Teimouri Yansari, and M. Khorvash. 2016. Effect of two types of
probiotics on the performance, blood and rumen parameters of Holstein male calves, Journal of Research in
Ruminants, 5(1): 24-31. (In Persian).

Mohamadi Roodposhti, P, and N. Dabiri. 2012. Effects of probiotic and prebiotic on average daily gain, ecal
shedding of Escherichia Coli and immune system status in newborn female calves. Asian-Australasian Journal
of Animal Sciences, 25(9): 1255-1261.

Mohan, B., R. Kadirvel., M. Bhaskaran, and A. Natarajan. 1995. Effect of Organic Acid supplementation on
serum/yolk cholesterol and on egg shell thickness in layers. British Poultry Science, 36(5): 799-803.
Moslemipour, F., F. Moslemipour, and Y. M. Leo. 2012. The effect of using probiotics and synbiotics in
colostrum and milk on the incontinence rate of immunoglobulins and the indicator of bovine function and
health. Journal of Research in Ruminants, 1(4): 25-29. (In Persian).

Mroz, Z. 2005. Organic acids as potential alternative to antibiotic growth promoters for pigs. Advances in Pork
Production, 16(1): 169-182.

Nazari, M., K. Karkoodi, and A. Alizadeh. 2012. Performance and physiological responses of milk-fed calves
to coated calcium butyrate supplementation. South African Journal of Animal Science, 42(3): 296-303.
Nemati, A., S. Tabatabaie., A. Davar Frouzandekey Shahraki, and Sh. EghbalSaeed. 2010. Comparison effect
of Saccharomyces cerevisiae yeast and Protexin probiotic in starter on blood parameter, Immunity blood,
behavior and fecal score in the suckling calves. The 4™ congress on Animal Science Karaj Iran, 2141-2144.
Norouzian, M. A., R. Valizadeh, and P. Vahmani. 2011. Rumen development and growth of Balouchi lambs
offered alfalfa hay pre- and post-weaning. Tropical Animal Health and Production, 43(6): 1169-1174.

NRC. 2000. Nutrient Requirement of Beef Cattle. 7th Edition. National Academy Press. Washington DC.
Ostman, E. M., M. Nilsson., H. G. M. Liljeberg Elmstahl., G. Molin, and 1. M. E. Bjorck. 2002. On the effect
of'lactic acid on blood glucose and insulin responses to cereal products: Mechanistic studies in healthy subjects
and in vitro. Journal of Cereal Science, 36(3): 339-346.



IPAA Leasli o oylods A ol ol ol old pole Gleliad gy syt \\74

46-

47-

48-

49-

50-

51-

52-

53-

54-

55-

56-

57-

58-

59-

Partanen, K. H, and Z. Mroz. 1999. Organic acids for performance enhancement in pig diets. Nutrition
Research Reviews, 12(1): 117-145.

Pouillart, P. R. 1998. Role of butyric acid and its derivatives in the treatment of colorectal cancer and
hemoglobinopathies. Life Science, 63(20):1739-1760.

Quigley, J. D. 1996. Influence of weaning method on growth, intake, and selected blood metabolites in Jersey
calves. Journal of Dairy Science, 79(12):2255-2260.

Riddell, J. B., A. Gallegos., D. Harmon, and K. Mc Leod. 2010. Addition of a Bacillus based probiotic to the
diet of pre ruminant calves: influence on growth, health, and blood parameters. International Journal of
Applied Research in Veterinary Medicine, 8(1): 78-85.

Saarela, M., G. Mogensen., R. Fonden., J. Mattoadt, and R. Sandholm. 2000. Probiotic bacteria: safety,
functional and technological properties. Journal of Biotechnology, 84(3): 197-215.

Saavedra, J. M. 2001. Clinical application of probiotic agents. The American Journal of Clinical Nutrition,
73(6): 1147- 11510.

SAS / STAT User's Guide. Version 9.1 Edition. 2003. SAS Inst. Cary, NC.

Seifzadeh, S., F. Mirzaei Aghjehgheshlagh., H. Abdibenemar., J. Seifdavati, and B. Navidshad .2017. The
effects of a medical plant mix and probiotic on performance and health status of suckling Holstein calves.
Italian Journal of Animal Science, 16(1):44-51.

Sengwan, N. S., A. Farooqi., A. Shabih, and R. Sangwan. 2001. Regulation of essentiol oil production in
plants. Plant Growth Regular, 34(1): 3-21.

Slusarczyk, K., J. A. Strzetelski, and 1. Furgal-Dierzuk. 2010. The effect of sodium butyrate on calf growth and
serum level of b-hydroxybutyric acid. Animal Feed Science and Technology, 19(3): 348-357.

Soltani, M., M. Kazemi bin Chenari., A. H. Khult Abadi Farahani, and O. Afsarian. 2016. The effect of sodium
butyrate on the initial diets of all concentrates or containing fodder in infant lambs. Nutrition Faculty of
Ruminants, Faculty of Agriculture, Animal Science Department, Arak University. (The Thesis).

Timmerman, H. M., L. Mudler., H. Evrets, and D. C. Vanespan. 2005. Health and growth of veal calves fed
milk replacer with or without Probiotics. Journal of Dairy Science, 88(6):2154-65.

Van Keulen, J, and B. A. Young. 1977. Evaluation of acid-insoluble ash as a natural marker in ruminant
digestibility studies. Journal of Animal Science, 44(1): 282-287.

Van Soest, P. J., J. B. Robertson, and B. A. Lewis. 1991. Methods of dietary fiber, neutral detergent fiber, and
non-starch polysaccharides in relation to animal nutrition. Journal of Dairy Science, 74(10): 3583- 3597.



Iranian Journal of Animal Science Research Olnl oo pole Sleatirg sy 4 pi
Vol. 11, No. 2, Summer 2019, p. 165-178 i 1B-IWVA .o AYFAA (il ¥ oylad 1) al

The effect of butyrate monoglyceride and probiotic additives on
growth performance, some blood parameters and digestibility of
nutrients in Holstein suckling calves
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Introduction Probiotic supplements improve livestock growth, increase in intake of feed, improve digestion and
absorption of nutrients and health conditions. Feeding butyrate in combination with milk and starter prior to weaning of
calves may enhance rumen development, body weight, health status and growth performance. The butyrate supplement
used in this study is monoglyceride butyrate and during digestion of ruminal fat, first glycerol is separated from the
glyceride composition, and then the isolated bacteria are exposed to digestion and absorption of butyric acid. Butyric
acid is one of the absorbed volatile fatty acids and metabolism of the rumen wall, the final product of which is
metabolized by the rumen stem cell epithelial cells, a beta-hydroxy butyrate compound. The aim of this study was to
evaluate effect of butyrate monoglyceride and probiotic additives on growth performance, some blood parameters and
digestibility of nutrients in Holstein suckling calves.

Materials and Methods For this experiment, 24 newborn Holstein calves with an average age of 6 days, and
about 36+2 kg weight, with 4 treatments and 6 replications were performed in a completely randomized factorial design
(2x2). The treatments included: 1) base rations (starter and whole milk) 2) base ration + daily 2 grams of probiotic
(Protexin) mixed with milk 3) base rations + daily ration 5 grams of butyrate monoglyceride mixed with starter 4) base
ration + 2 grams of periobiotic mixed in milk + 5 grams of monoglyceride butyrate mixed with starter. During the
experiment, functional traits such as daily gain, daily intake and feed conversion were determined. Calves were weighed
individually on days 30 and 65. In order to measure apparent digestibility at the end of the course, the feces were
collected for 5 consecutive days. The collected samples were dried in an oven at 65 ° C for 48 hours. During the 30th
and 65th days of the experiment, blood samples were taken from the vein before the morning meal. Blood samples were
transferred to the laboratory for centrifugation (at 3500 rpm) for 15 minutes. The serum samples were stored at -20 ° C
until measured. Blood glucose, urea, cholesterol, triglyceride, albumin, total protein and beta-hydroxy butyric acid were
measured using laboratory kits (Pars Test, Iran) and using the CS-400 auto-analyzer. Data were analyzed using MIXED
and SAS software.

Results and Discussion The results showed that final weight was not affected by probiotic and probiotic and
butyrate monoglyceride interacting (P>0.05). But it was affected by the butyrate monoglyceride (P<0.05). Daily feed
intake was not affected by experimental treatments (P>0.05). Daily weight gain was not affected by probiotic and
probiotic and butyrate monoglyceride interactions (P>0.05). But it was affected by the butyrate monoglyceride
(P<0.05). Feed conversion ratio was not affected by treatments during the whole period (P>0.05). But in the first month
it was affected by the probiotic (P<0.05). The results of this study showed that the concentration of beta-hydroxy
butyric blood was not affected by the probiotic factor (P<0.05), while the butyrate supplementation factor was effective
in increasing the concentration of beta-hydroxy-butyric (P<0.05). Also, there was a tendency for the probabiotic and
monoglyceride butyrate interactions to be meaningful (P<0.055). The level of beta-hydroxybutyric acid indicates rumen
development and the beginning of the metabolism of the final products of fermentation by rumen epithelium The results
showed that digestion of calves was not affected by experimental diets (P>0.05). The interaction factor of probiotic and
butyrate monoglyceride had a significant effect on blood glucose concentration (P<0.05). Also, beta-hydroxy butyric
acid is affected by butyrate supplementation (P<0.05). However, experimental treatments of butyrate and probiotic
(Protexin) had no effect on cholesterol, triglyceride, albumin, and total protein (P>0.05).
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Conclusion The probiotic (Protexin) and the interaction factor of probiotic and butyrate monoglyceride did not affect
daily intake, daily gain, final body weight of calves and feed conversion ratio, while the addition of butyrate
monoglyceride in the diet affected the weight gain and calving weight of the calves daily. Nutrient utilization and
digestibility of dairy calves was not affected by experimental diets. Beta-hydroxy-butyric acid was also affected by
butyrate supplementation. However, experimental treatments of butyrate and probiotic (Protexin) had no effect on
cholesterol, triglyceride, albumin, and total protein. In general, supplementation of the diet of infected calves with
butyrate monoglycerides can have beneficial effects on the performance and development of rumen in infant calves. In
general, it can be concluded that butyrate monoglyceride as supplementation of the diet (milk replacer or starter diet)
may enhance rumen development in Holstein suckling calves.

Keywords: Blood parameters, Butyrate, Holstein calves, Probiotic.
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Figure 1- The percentage of nitrogen remaining in optigen and Coated urea following liquid phase effect removal
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Table 1- Diet composition and chemical analysis of different dietary treatments (% DM)

e Treatment!

Item Jals oygl Of k! SIS ey 0yl
Control Urea Optigen  Coated urea

(Sis o3lo /) o> S 5

Diet composition (% DM)

axigy 40 40 40 40

Alfalfa

paS oS 5 5 5 5

Wheat straw

&3 27.5 27.5 27.5 27.5

Corn

S allous 17.5 11 10.95 10.8

Canola meal

pAS e 8 14 14 14

Wheat grain

iy S ndS” 0.6 0.6 0.6 0.6

Calcium carbonate

Ses 0.5 0.5 0.5 0.5

Salt

o9 0 0.5 0 0

Urea

S5 b 0 0 0 0 0.7

Coated urea

DN 0 0 0.55 0

Optigen

aelng = Saxe JoSo 0.9 0.9 0.9 0.9

Min-Vit Mix?

Chemical analysis (% DM)

Sais o3lo 90.40 90.32 90.31 90.33

Dry matter

JTesle 80.20 80.46 80.43 80.62

Organic matter

pb Cpigp 15.54 15.20 15.05 14.78

Crude protein

L odgd ) Jole yud 37.00 39.90 39.88 39.85

Neutral detergent fibre

ol 0495 (3 Joloee b 21.40 21.00 21.00 20.95

Acid detergent fibre

Sk 10.20 9.86 9.88 9.71

Ash

(O by oygl e V) Sl g 09l (¥ 45 csl 7 +,00) 5l (v f(o)gi Zoo ) oygl (¥ s (V s ol o )lous 1

! Treatments consist: 1) control (canola meal)., 2) urea (0.5% urea)., 3) optigen (0.55% optigen)., 4) Coated urea

(0.7% Coated urea)

2 Each kg contained: Vit A, 500000IU; Vit D3, 100000 IU; Vit E, 100mg; Ca, 190000mg; P, 90000mg; Na,
50000mg; Mg, 19000mg; Fe, 3000mg; Cu, 300mg; Mn, 2000mg; Zn, 3000mg; Co, 100mg; I 100mg; Se, 1mg;

Antioxidant (B.H.T) 3000mg.
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Figure 2- Amount of nitrogen remaining in optigen and Coated urea following removing time effect
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Table 2- Chemical composition of the experimental diets for gas production determination

halojl o oy i Jgo
Experimental diets Nutrients

DM! Cp? NDF? ADF*  EF° Ash
Sioxs ae 5l iepd Jolse AT Hen 3 92.27 21.2 20.10 7 2.1 2.8
Barley flour + 3% each N-Sources
oy e il iayi Jolee ZYH WMV e g 3)] 86.96 21 18.30 6.3 2 6.3

Barley flour + molasses + 3% each N-Sources
39555 go 5| 3oy Joleo Y gy 9IS (sl 00 oy (ST 0
A ration formulated to dairy cow + 3% each N-Sources

9032 15.20 39.90 21 3.4 9.86

il oylac® e oxigds ) Jolonal pud ¢ i odin g 1 Jalal yud pls i " (Sits o3l
! Dry matter; 2Crude protein; *Neutral detergent fiber; *Acid detergent fiber; SEther extract.

In vivo ow,.:u;i =W
oot Jgiz 3 ol slagsise s jl Soym g Shgs IS b e
oygl 9 s (clajlas ;> Slhgd Bpas fp Col osd 03] ¥
ljlog plo o B3] oyl bl s osnlite ()l sime B3]
Oicskl 9 PoRbg oyl sl > Shgs S Bpas 95 ) e
Gyuas (P>+/+0) 395 o bze BMB] oyl Lol oy sl 1y
6,55 )8 bylogi 43l cov S 3 ADF NDF (59, S
() ohlSon 5 Sl (P>/40) 3l Lt (gl ine B3]
03] 5 paudS” e guoygl) 6055 &y 5 AS 03l g 09l 45 AL
5 oo oped D) il Sid edle Bpae p (peelS )8
2 Sl 0ksd @i AS oyl & W3S saalie (V) ()10
2 08 aaalis (W) ol)lSen 5 5. 3)lu Sis oole 8 pno
Bl SialS Shes Bpas (g pesly Gl b ol 5l eolisl plSia
55 i eyg) )5 Jpae 35 31 (1)) Ohlen 5 5
28l > g 165,5 odlisel L S b awlie ,» PCUT § FGU"
S35 9 FGU jlas jl yuiw ZIVA PCU oy p Slygs G pan
OgSind gyl Slilllas )3 (P</1Y) 09 bgw dlxiS Jlos
& b edalis oygl Hlow > Bpas Suis odle LialS 55 ()
33l D sidsy (Slaess] & S eyg) &l 030 ol > canl (San
s el b ilel b b a3 plool cliylel plos (¥+)
Jolee 023 o2litul o)l @l plu g 0yl ke Sl 4 225 L
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OO b 4 Ol ) 5503 ledd dw & Cund sals los S1)es

3 -feed grade urea
4 -Polyortan coated urea

SN by 0yl g oS bgle 13 0ad Mg 5 lje
(P<e1oN) 3yl 0y9) (bl plos p3 ot wJgs S5 L (g)b e
G g 5 PR 09l ) 5 Mg (w i 251 2 o
Al ilizee ga)les Lol 29y dals g 0psl il 5
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Table 3- Gas production in dietary samples containing different nitrogen sources'

I phia

e

MNitrogen sources

aa Akt s A Aseiay aF el SEM  P-value
Item Bample Contrel  Coated  Qprigen Urea

ursa
Satsarhp S dmd ol fode 18 45 ks ol 60,045 7662 TI.E3T 59430 141 =0.0055
fl i Straw
Gas production {96 k) [ml0.5 g DRI
substrate]
s anlep, 2ot Lad bt ieda s 30l azz) T4 7541 74.27 TI.E4 .67 M5
Bl s Baralv flour
Gaz production (96 b) [ml'0.5 g DAL
zubstrata]
tsatlpyS ot fad b fndutf 50l adleren ] 7417F 7683 7507 BO4ES 086 <002
e Earlav flour + molazses
Craz production {96 k) [ml0.5 g DA
subatrate]
Saarlp St fm) o fode1m) 45 ks et ol gl et alyad s 018l 21.1% 20.82 oL.04 1.39 M3
- Fation formulated to dairy cow
Gasz production (96 h) [ml0.5 g DAL
substrata]
[ POREIPY: T S P ol 0.zm° 0.30° .28k 0.27 0006 <0.0056
Amallz chaine farty acid: (mumel) Straw
{ e choal i aliad o e it sl 0.28 0.1e 0.1 0.28 0.01 M
Smalla chaine fatty acids (gumal) Barely flour
{ Jm Lol i alind s o it . TRy, 0.20° 0308 0.2g8 0.31* 0O0L <002
Smalls chame farry acids (pumel) Earlew flour + molazzes
[ e ool aliadl o e et gl el et alya g e 0.35 0.36 0.36 .35 0.005 NS
Smallz chaine farry acids (mumesl) Fation formulated to dairy cow
(ol 3 e el 8 1 12.00° 136 1263% 1213% 023 <0.0045
Masabolizshls enerzy (MT'ke) Sy
(ool 3 o fpmalydzs 38 (50 il 140 13.08 12.21 12.60 0.42 M5
Mstaholizshlz enerzy (MIkg) i el _ _
[ IR IR R N1 | T e e ] 12.83" 13.48b  13.10° 13.21° 0.05 <0.02
ML%EM[;; It:u_'['kg BBIIE‘\_-' flour + molazzes
Lo alef b [l foaaludze JAB 3,0 et o1 el et alyado e 15.68 15.58 15.52 15.64 022 MNE
Meieholizshle enerey (MIks) Fation formulated to dairy cow
focmps] M ale poiin = R ol T71.B5° 85.88°  R1.O3F 140 =0.0043
Orzanic mattar digestibiliny (%) Sraw
{rampt] M eale s o I0 sl B1.18 B304 §3.22 B2.50 1.65 M3
Orzanic mattar digestibiline (%) Earaly flour
(2] o eale oo =il et £3.28F  BT26°  B4.0FF  00.11° 034 <002
Orzanic mattar digestibiliny (%) Earlew flour + molazzes
{romp] N eale s il et gl gl eas alya i 101.08 10045 10008  100.79 38 NE
Orzanic matter digestibilice (%) Fation formulated w dairy cow
[IEUGRC T SCEPE SO P DT 1 ol 71.837 7061 TSO4°  TIO0NT 1.10 «0.0037
Orzanic mattar digestibiliy in DM (%) Sraw
{om ] is ale Mzl puin o sl T8.83 B1.45 81.57 B0.19 257 NE
Orzanic matter digestibilicy in DM (%) Barely flour
[V ACEPC I I PO 1 e ter ) 80.208 B1.76° TD.63°  B4.44° 032 <0.02
Orzanic martar digestibilicy in DRI (%) Barlew flour + molasses
[V T JCEAPC WU 5 PP 1 et a1 el et alya o o0.78 20.55 90.22 0086 1.24 NS

Orzanic mattar digestibilicy in DR {34

Fation formulated to dairy ©
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Table 4- Dry matter intake by the experimental goats (g/head/day) !

Item Treatment SEM P-value
Jals o b 09l o5 o9

Control ~ coated urea  Optigen Urea
s Suid o3lo JS (joy 0 oy 3 sl 4 p)5) 1958.01° 2047.84®  2157.77%  2105.52° 228.00 0.072
Total consumed DM (g/head/day)
San (59 oy, lil 4 p)9) 304.27 308.19 333.70 325.71 4689.27 N§?
Protein (g/head/day)
S odugd 53 skl pud (Gay 3 oly il 4 p5) 724.5 816.5 899.7 854.9 32874.41 NS
NDF (g/head/day)
ol oigd 53 Jslomel puid (G9y 3 oly il 4 p5) 419.01 430.03 473.01 449.99 9207.15 NS
ADF (g/head/day)
S5 (59, 0 oy o lil 4 p)5) 199.72 202.32 219.16 211.28 2005.15 NS

Ash (g/head/day)

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

2NS: not significant

wad Cobl g (5l 4 bape Sgy man colll oy i
‘Jb)Lm..: lp‘.w )I w X )Ibwy 0)91 )ln.u 2 ADF 9 NDF

..)9{

(P<l0) asl o o sine B3I (s o i By L iy, po (sl

inlojl (elalas (clie dlgo main cublB B oyled Jgan

5 J oo (i odle pian cublB OMS] ol ons o3yl
gy el cubils Dy d)bu—;’“‘ calisee (gloylous O Jrawgts
o Lol sl (g)b xe BB 5 ol gyl ikdey o0l Jlaus o

WSz ool o) ‘s.ig.Le)"‘ Gl )0 (gdke Slge uan CulB -0 Jgus

Table 5 - The nutrients digestibility in different experimental treatments (% DM)!

sles

#ie Treatment X SEM P-value
Item 2l 3] 05 B o Libgy ol

Control ~ Urea Optigen Coated urea
S5 oole 7032 70.40 70.31 70.35 0.03 N§?
DM
JTeske 69.95  69.75 70.11 70.38 5.03 NS
oM
e 72.69*  71.70° 77.12° 74.08° 0.96 <0.0001
Cp
L odgd )3 Jelali osle 60.82°  58.83% 63.16¢ 63.75¢ 0.61 <0.0001
NDF
sl 0295 53 Joloeals o3l 54.15¢  46.84° 51.03° 51.23b 1.14 <0.0001
ADF

(P<l-0) asl o o sine ST (gl alio i By b cind) o (sl

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

2NS: not significant
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ssky ADF 3 NDFOM DM s ¢l FGU 4 PCU
sokar Lol gy cillan 398 yiuloj] gl b 48 29y asliia (gl gixe
(1) OhlSan 9 90l (P</0) 392 Ligws Jlowi 51 a8 ()0 e
290 5 Shed SleSd pan (Sl Bpas widl ) ilejl
00938 43U Cou amdjled 4 4weSis I ADF 4 NDF. OM. DM
Gpas b Siidodls S puin culild bl .cé )55 148 oo yun 4 09
5 olios (o3 Lo 5 o] Sl & (St s B o5,
2 ad ClblB ilal o)l gpdicnle oy ad b e
S350 dlgo yeel oy Ylas! 5 0l gyl ibey o)l (slaylass
3l 4reSd slap sl g Siem sl S
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b My pblysS dapy ped Mg o gl M 3929
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Table 6- The effect of experimental treatments on goat milk production and composition!

Item Treatment SEM P-value
Js o) O B 0l

Control Urea Optigen  Coated urea
o Mg 2100.89* 1857.13> 2335.40° 2317.80° 17.28 0.0123
Milk production (g/ day)
e 4.20 4.41 3.68 3.66 0.54 NS?
Fat (%)
5SY 4.71 4.63 4.45 4.61 0.36 NS
Lactose (%)
e 3.14 3.09 2.96 3.07 0.24 NS

Protein (%)

(P<l-0) asl o o sine ST (gl alito i By b cid) o (sl

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

2NS: not significant
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ool oygl wiss b L &S d)b calles (1) Kby slo aidl

oyl Jlosd 3 (29N 0o WV oojled Jgd olul

o3l )00 0 Golw pl e bjles ple jl de Jb iy
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Table 7- The effect of experimental treatments on microbial nitrogen synthesis!

Item Treatment SEM P-value
ald o9l OF Gkl b e oyl

Control ~ Urea  Optigen Coated urea
w950 9y Mo (Gaylp)S) 20.95 17.99 18.93 22.49 3.56 NS?
Microbial nitrogen synthesis (g/day)
odd Wle (09)Sue cpye (595 / Jsa due) 28.81 24.74 26.04 30.94 4.90 NS
PD absorbtion (mmol/day)
odd &5 9,50 cyye (Gay [ goske) 26.20 22.79 23.88 27.99 4.11 NS
PD excrretion (mmol/day)
oas &3 iV (o, 1 Jse luo) 22.27 19.37 20.29 23.79 3.50 NS
Allantoin excretion (mmol/day)
oA5 g3 S5 gl 3.93 3.42 3.58 4.20 0.62 NS
Uric acid excretion (mmol/day)
4eSd ) 0d a5 madn BB ST osle (g, / e due) 0.65 0.56 0.59 0.70 0.11 NS

DOMR' (mmol/day)

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

2NS: not significant

S 2bgls (8 0y5l )3 elS —oysl 5 Jgene 0yl (i (50
Blos 5l duglis > .cuill dgng Ldg 0dd 415 Jlowd 90 (pl b
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wlie slajimgsy ST 3 aSul & as gy b (P</+0) amshy )b
plo Julos gl wld cul odd cony 58 0ygl HeS1 (g, oS
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Table 8- The effect of treatments on blood metabolites of the experimental goats

1

Item Treatment
dals o9l 05 K b by e SEM Pvalue

Control Urea Optigen  Coated urea
OSan IS (e 3) 87.79 83.07 87.54 85.84 3.72 NS?
Total protein (g/L)
cwesdll (2l 3) 37.66 36.97 35.49 39.49 2.00 NS
Albumin (g/L)
JysidS (52l p )3) 50.68% 44.65° 55.95%® 57.75* 9.51 0.04
Cholesterol (mg/dL)
Y pundS 5 (s il p S ua) 29.37 32.30 25.62 4.71 NS
TG (mg/dL)
oygl () /o5 o) 29.23% 29.472 25.60° 27.40% 1.87 0.02
Urea (mg/dL)
Syl VT (i /el ey alg) 21.15% 2455 22.59% 23.48%® 0.93 0.03
ALT (U/L)
3lytnnslys bl () / el oy 35lg) 92.68 95.39 104.92 6.74 NS
AST (U/L)

(Pl 0) asl o o sine B3I (s o i By L iy, o (sl

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

2NS: not significant
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Ofon Fie g 0 oefgn clle Jy s (e sl
& Cuns Yl ey 0y9) 3l oolal Dby yigl38l ) aSs 3 (9,50
o3jb Il g gy O Lials o Vlaisl (Jgans o)l
@y b 50 b My GIEl g (09)See Sgn S
Codlo b 5 g Stalesl cul 0 a5 350 5 oS a4
25U ey iRl NPN plie ) ooliwl ¢S oy o 39 gl
ol 3 Olgie Sgre g 2) ol oMl g 5 g5 g (Sie
ol e 005 plos Cuosd g 030> Cuod (ialS il @lie

25,5

S5 Aol
Iy 4320 e oyl basuio 5 Gl (gobs mle Glswl )
23 bE A se wl oS el lagadls S Gl
Sk gk by il oS5 Gl ol @l el
B L aeSs alie mlo slaailbols ples (g5 (gilodljl
P Shed ole a8 Sloj & g L cdS o Gy oS
390 48l Gg iRl 3l k) pise wlese (Bl IS ol
o9l 2 Gigrs ilelay £ gdiee @3 xS ) erlinl

Dy §dy il 4 Cuns Glolejl pl 40 ol aps o yide

&bw

1- Bartley, E. E., and C. W. Deyoe. 1975. Starea as a protein replacer for ruminants. A review of 10 years

of research. Journal of Feedstuffs, 47: 42-51.

2- Blummel M., H. P. S Makkar, and K. Becker. 1997. In vitro gas production: a technique revisited.

Journal of Animal Nutrition, 77: 24-34.



WAA Lol Yo,lod 3) alor oyl ol pole glestimgls aspis V4o

10

11

12

13

14

15

16

17

18

Cameron, M. R., T. H. Klusmeyer, G. L. Lynch, J. H. Clark, and D. R. Nelson. 1991. Effects of urea and
starch on rumen fermentation, nutrient passage to the duodenum, and performance of cows. Journal of
Dairy Science, 74: 1321.

Caneque, V., S. Velasco., and J. L., Sancha. 1998. Nutritional value and use of ligno-cellulosic feed
treated with urea in the ruminant diet. Options Mediterraneennes. 17-31.

Casper, D. P., and D. J. Schingoethe. 1986. Evaluation of urea and dried whey in diets of cows during
early lactation. Journal of Dairy Science, 69: 13-46.

Chahil, S. M., Lohan, O. P. and Rathee, C. S. 1986. In vitro evaluation of urea-lignocellulose complex.
Indian Journal of Animal Nutrition, 56: 280-282.

Chanjula. P., M. Wanapat, C. Wachirapakorn, and P. Rowlinson. 2004. Effect of synchronizing starch
sources and protein (NPN) in the rumen on feed intake, rumen microbial fermentation, nutrient
utilization and performance of lactating dairy cows. Asian- Australia Journal of Animal Science, 17:
1400-1410.

Chen, X. B., Y. K. Chen, M. F. Franklin, E. R. Orskov, and W. J. Shand. 1992. The effect of feed intake
and body weight on purine derivative excretion and microbialt protein supply in sheep. Journal of
Animal Science, 70: 1534-1542.

Cherdthong, A., and M.Wanapat. 2010. Development of urea products as rumen slow-release feed on
ruminant production: a review. Australlia Journal Basic Applly Science, 4: 2232-2241.

Dijkstra, J. 2011. Effects of nutritional strategies on simulated nitrogen excretion and methane emission
in dairy cattle Modelling nutrient digestion and utilisation in farm animals. In: Faverdin and N. Friggens
Wageningen Academic Publishers. 394-402.

Forero, O., F.N. Owens, K.S. Lusby. 1980. Evaluation of slow-release urea for winter supplementation
of lactating range cows. Journal of Animal Science, 50: 532-538.

Forman, L., J. Tuma, and M. Dedek. 1982. A feeding stuff constituent made of whey and containing
lactosylurea. XXI International Dairy Congress. Mir Publishers Moscow. USSR. 638—639.

Galo, E., S. M. Emanuele, C.J. Sniffen, J.H. White, and J. R. Knapp. 2003. Effects of a polymer-coated
urea product on nitrogen metabolism in lactating Holstein dairy cattle. Journal of Dairy Science, 86:
2154-2162.

Getachew, G., M. Blimmel, H. P. S. Makkar, and K. Becker. 1998. In vitro gas measuring techniques
for assessment of nutritional quality of feeds: a review. Journal of Animal feed Science Technology, 72:
261-281.

Golombeski, G. L., K. F. Kalscheur, A. R. Hippen., and D. J. Schingoethe. 2006. Slow-release urea and
highly fermentable sugars in diets fed to lactating dairy cows. Journal of Dairy Science, 89: 4395-4403.
Griswold, K. E., G. A. Apgar, J. Bouton, and J. L. Firkins. 2003. Effects of urea infusion and ruminal
degradable protein concentration on microbial growth, digestibility and fermentation in continuous
culture. Journal of Animal Science, 81: 329-336.

Harrison, G. A., and T. p. Karnezos. 2005. Can we improve the efficiency of nitrogen utilization in the
lactating dairy cows? Recent Advances in Animal Nutrition in Australia. School of Rural and
Agriculture, University of New England, 15: 146-154.

Highstreet, A., P. H. Robinson, J. Robison, and J. G. Garrett. 2010. Response of Holstein cows to
replacing urea with with a slowly rumen released urea in a diet high in soluble crude protein. Livestock
Science, 129: 179-185.



14y w039l (5055 10 gy SKaS Ay HERLS gt aneSi o o3l i3l 5 bl

19- Hristov, A. N., M. Ivan, and T. A. McAllister. 2000. In vitro effects of common fatty acids on
fermentation and protozoal numbers and activity in rumen fluid from cattle fed a barley-based diet.
Journal of Animal Science, 78: 27-35.

20- Huber, J. T. 1976. Use of non-protein nitrogen by lactating cows. Journal of Feedstuffs, 48: 6-13.

21- Hungate, R. E. 1950. The anaerobic mesophilic cellulolytic bacteria. Bacteriol Revolotion, 14: 1-49.

22- Huntington, G. B., D. L. Harmon, N. B. Kristensen, K. C. Hanson, J. W. Spears. 2006. Effects of a slow-
release urea source on absorption of ammonia and endogenous production of urea by cattle. Animal Feed
Science Technology, 130: 225-241.

23- Huston, J. E., M. Shelton, and L. H. Breuer. 1974. Effect of rate of release of urea on its utilization by
sheep. Journal of Animal Science, 39: 618—628.

24- Kandylis, K., and A. C. Bray. 1986. Effects of variation of dietary sulfur on movement of sulfur. Journal
of Dairy Science, 70: 40—49.

25- Karabulut, A., O. Canbolat, H. Kalkan, F. Gurbuzol, E. Sucu, 1. Filya. 2007. Comparison of in vitro gas
production, metabolizable energy, organic matter digestibility and microbial protein production of some
legume hays. Asian-Australia Journal Animal Science, 20: 517-522.

26- Lorenzo, N., and A. Costanzo. 2007. In vitro release of ammonia nitrogen from various nitrogen sources
in batch culture. Technical Research Report.

27- Malik, N. S., P. N. Langar, and A. K. Chopra. 1978. Uromol as a source of dietary nitrogen for
ruminants: metabolic and rumen fermentation studies on buffalo calves. Journal of Agricultur Science,
91: 309-316.

28- Mathison, G. W., S. R. Soofi. and M. Worsley. 1994. The potential of isobutyraldehyde monourea
(propanal, 2-methyl- monourea) as a nonprotein nitrogen source for ruminant animals. Journal of Animal
Science, 74: 665-674.

29- Menke, K. H., and H.Steingass. 1988. Estimation of the energetic feed value obtained from chemical
analysis and gas production using rumen fluid. Animal Research Development, 28: 7-55.

30- Orskov, E. R., and 1. McDonald. 1979. The estimation of protein degradability in the rumen from
incubation measurements weighted according to rate of passage. Journal of Agricultur Science, 92: 499—
503.

31- Pinos-Rodriguez, J. M., L. Y. Pefa, S. S. Gonzalez-Mufoz, R. Barcena, and A. Salem. 2010. Effects of a
slow-release coated urea product on growth performance and ruminal fermentation in beef steers. Italian
Journal of Animal Science, 9: 16-19.

32- Prokop, M. J., and T. J. Klopfenstein. 1977. Slow ammonia release urea. Nebraska Beef Cattle Report
Nebraska. 77-218.

33- Shahidi, F., and X. Q. Han. 1993. Encapsulation of food ingredients. Critical Review in Food Science
and Nutrition.

34- Sommer, A., J. Szakacs, and L. Chrastinova. 1985. Effect of treated urea on the digestion of nutrients
and the dynamics of releasing ammonia in the rumen of fattening cattle. Journal of Agricultur Science,
31: 718-726.

35- Taylor-Edwards, C. C. 2009. Influence of slow-release urea on nitrogen balance and portal-drained
visceral nutrient flux in beef steers. Journal of Animal Science, 87: 209-221.

36- Tedeschi, L. O., A. Cannas, and D. G. Fox. 2010. A nutrition mathematical model to account for dietary
supply and requirements of energy and nutrients for domesticated small ruminants: The development and
evaluation of the Small Ruminant Nutrition System. Small Ruminant Research, 89: 174-184.



WWAA Lol Foylods ) ol ol ol (olo pole Slbdgly @ s \qY

37- Valkeners, D., A. Thewis, S. Amant, and Y. Beckers. 2006. Effect of various levels of imbalance
between energy and nitrogen release in the rumen on microbial protein synthesis and nitrogen
metabolism in growing double-muscled Belgian Blue bulls fed a corn silage-based diet. Journal of
Animal Science, 84: 877-885.

38- Van Horn, H. H., C. F. Foreman, and J. E. Rodriguez. 1967. Effect of high-urea supplementationon feed
intake and milk productionof dairy cows. Journal of Dairy science, 50: 70-89.

39- Virk, A. S., H.Steingass, and K. H. Menke. 1989. Studies on in vitro degradation and in vivo digestion of
a slow ammonia releasing urea product. Journal of Animal Nutrition, 39: 167-176.

40- Waite, R., and A. G Wilson. 1968. Biuret and urea in concentrates for milking cows. Journal of Dairy
Research, 35: 203-212.

41- Xin, H. S., D. M. Schaefer, Q. P. Liu, D. E. Axe, and Q. X. Meng. 2010. Effects of polyurethane coated
ureasupplement on in vitro ruminal fermentation, ammonia release dairy cows fed a steam-flaked corn-
based diet. Asian-Australia Journal Animal Science, 23: 491-500.

42- Yu, P., L. Boon-ek, B. J. Leury, and A. R. Egan. 2001. Effect of dietary protein variation in terms of net
truly digested intestinal protein (DVE) and rumen degraded protein balance (OEB) on the concentrations
and excretion of urinary creatinine, purine derivatives, and microbial N supply in sheep: Comparison
with the prediction from the DVE/OEB model. Animal Feed Science Technology, 93: 71-91.



Iranian Journal of Animal Science Research Olnl oo pole Sleatirg sy 4 pi
Vol. 11, No. 2, Summer 2019, p. 179-193 b WAIAY .0 AT Ll ¥ oylads ) ul>

Determination of coated urea releasing in ruminant’s rumen through in vivo and
in vitro studies

M. Mazinani'- A. A. Naserian’*- M. Danesh Mesgaran®- R. Valizadeh’

Received: 03-03-2017
Accepted: 10-06-2018

Introduction Urea is a small organic compound that is very rich in N (44.96% N) and is used to supply degradable
intake protein (DIP) for ruminants. Urea is broken down to ammonia in the rumen under the action of urease bacteria.
Using urea over other sources of DIP is cheaper according to per N basis than any other feedstuffs. However, urea is
used rather inefficiently by ruminants compared with other sources that contain true protein, and this is due to the fact
that the rate of urea degradation in the rumen is more rapid than the rate of utilization of the resulting ammonia by
rumen bacteria. One strategy for improving the utilization of urea by ruminants is reducing the degradation rate of urea.
A number of slow release urea products were developed for this purpose. Coated urea is a urea product design to reduce
the rate of ruminal degradation of urea. The objective of this research was to investigate the effects of coated urea on N
metabolism and determine this Effect in ruminant feed.

Materials and Methods to characterize the ruminal behavior of coated urea three experimental studies were designed.
Two in vitro studies were designed to determine NH3-N release and gas production difference in treatments. NH3-N
release of each Optigen and coated urea was tested in sex liquid phase included: distilled water, TCA (Ph = 6.2), buffer
solution, buffered rumen fluid, Free cell rumen fluid (centrifugation at 7000 rpm), Free cell buffered rumen fluid. Each
of the two N-sources was isonitrogenous (equivalent 20mg urea) and added to a 100-ml glass syringe. Then 30 ml of
solution (consisting distilled water, TCA, buffer solution, buffered rumen fluid, free cell rumen fluid or free cell
buffered rumen fluid) was pipetted into each syringe followed by incubated in a water bath at 39°C. Three syringes for
each treatment diet were incubated for 0, 30 min and 2, 4 and 6 h time points. The syringes were taken out and Residual
solid parts were taken for determination of NH3-N release using the Kjeldahl N methods (AOAC, 2005). The gas
production of each N-Sources (four N-Sources in triplicate) was tested in 4 different feed mixtures (straw + 3% N-
Sources, barley flour + 3% N-Sources, barley flour + molasses as additives + 3% N-Sources, a dairy ration formulated
to + 3% N-Sources). The in vivo experiment was conducted using sixteen dairy Sannen goats with an average body
weight of 38.85 kg, 73 days of lactation and 1979g milk production. The experimental design was a completely
randomized design. The experiment consisted of 21-day periods each consisting of 14 days adaptation and 7 days of
sampling. The experimental rations were: 1) control (canola), 2) urea (urea % 0.5), 3) Optigen (Optigen %0.55), 4)
coated urea (% 0.7 coated urea).

Results and Discussion Based on these results, urea is often degraded rapidly in the rumen by the action of urease and
the resulting ammonia supply may exceed the capacity of rumen bacteria to assimilate it into amino acids. This rapid
release of ammonia may result in inefficient N utilization in the rumen. Therefore, coated urea improves ammonia
assimilation in the rumen. The cumulative gas production (96 hours) influenced by diet and N-source treatments, which
was higher in formulated TMR diets for the dairy cow and least gas production in wheat straw. The result indicated that
Optigen (90.82) and then coated urea (90.81) were the highest gas producer in the formulated TMR diets for the dairy
cow and the canola meal (69.04) and urea (69.43) had the least gas production in wheat straw (P<0.05). The results
showed that treatments had no significant effect on milk compositions, rumen fermentation and synthesis of microbial
protein (P> 0.05). The impact on the most blood metabolites except BUN, Cholesterol and ALT were also no significant
(P> 0.05). As aresult, no significant differences observed between coated urea with control (canola) treatments.
Conclusion it was concluded that little difference was observed in gas production results between coated urea and
Optigen treatments with control (canola). Therefore, to reducing feed costs and increasing the efficiency of the rumen
microorganism, we can use NPN sources as a replacement for part of dietary protein.

Keywords: Coated urea, Non-protein nitrogen, Optigen, urea.
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Table 1- Ingredients and chemical composition of the basal diet used in two periods in broiler chicks

(323) oy 132! (S39,0=YY) 3l o (S390TY=YY) 43) 0
Ingredients (%) Starter diet (0-21 q) Grower diet (22-42 4)
&3 57.85 64.07
Corn

Lo dllosS’ 33.87 28.43
Soya bean meal

bgw €9, 3.80 3.34
Soya oil

oanlS iy S 1.05 1.25
Carbonate calcium

land -l (63 2.35 1.90
Di calcium phosphate

plab S 0.40 0.40
Salt

Cyosie —DL 0.18 0.11
DL- methionine

| swsling JoSo 0.25 0.25
Vitamin Premix!

T dae JoSa 0.25 0.25
mineral Premix?

(3o ) plrosd S 5

Chemical composition (%)

(55 98 2 IS Sl 5 g0 B 535 3025 3150
Metabolisable energy (Kcal/kg)

(03) pB Cigp 22.50 18.00
Crude protein

(3253) cpjd 1.27 0.98
Lysine

(40)9) Cypannanr +(ydgeio 0.92 0.80
Methionine + cysteine

(30 y3) ol 0.95 0.82
Calcium

(3405) houd 0.45 0.36
phosphorus
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g paio 25 A g CALS £F (o VAo s )5 o PF o p S A ol 5N+ 1 s £ VVIA GiSo 2 S FFI (g e JoSo 2 SlS o
Supplied per kg diet: Vitamin A, 4400000 IU; vitamin D3, 72000 IU; vitamin E, 14400 mg; vitamin K, 2000 mg;
cobalamin, 640 mg; vitamin B1 (thiamine), 612 mg; vitamin B2 (riboflavin), 3000 mg; pantothenic acid, 4896 mg; niacin,
12160 mg; vitamin B6 (pyridoxine), 612 mg; biotin, 2000 mg; choline chloride, 260 mg; Mn, 64.5 g; Zn, 33.8 g; Fe, 100
g; Cu, 8 g; I, 640 mg; Co, 190 mg; Se, 8 g.
8 g copper, 640 mg iodine, 190mg 2Per kg mineral supplement containing 64.5g manganese, 33.8 g zinc, 100 g iron,
cobalt and was 8 g selenium.
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Table 2-Effect of experimental treatments on performance of broiler chicks in different ages

ialojl glooyg0
Trial periods

' ialojl gl

Experimental treatment! SEM  P-value

Voles Vs ¥l
T2 T3 T4

(a0 )5) &lig) rjg Al
Daily weight gain (g/b/d)
ESTNALE

(0to21d)

S o ¥rLvy

(22 to 42 d)

ESTNALE

(0to 42 d)

Shgs Syas (55) o3ip/p)5)
Feed intake (g/b/d)
ESTNALE

(0to21d)

S o ¥rLvy

(22 t0 42 d)

ESTNALE

(0to 42 d)

(p51655) doss oy

Feed conversion rate
ESTRALX

(0to21d)

S oy ¥rLvy

(22 t0 42 d)

ESTNALE

(0to 42 d)

26.88 27.62 27.01 1.148 0.729

78.08 79.10 77.18 1.877 0.136

52.07 51.91 51.15 1.948 0.240

45.05 43.40 44.35 1.744 0.783

141.50 130.24 12946 131.79 5.287 0.381

85.07 82.37 84.78  3.811 0.305

1.675 1.582 1.646  0.031 0.128

1.670 1.635 1.707  0.056 0.808

1.635 1.582 1.662  0.042 0.577
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Ti= control diet (without additive); T2=basal diet containing 0.04% Flavophospholipol; Ts= basal diet contains 0.1% capsaicin

powder; Ts4= basal diet contains 0.3% capsaicin powder
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Effect of different levels red pepper powder Alternative With
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Introduction In recent years, the advances made in the field of genetics, food, breeding, and marketing in
the poultry industry have led to the use of modern methods and devices to achieve the highest production
with the lowest cost in the industry. So today, food additives are used in the poultry industry to achieve high
production with the lowest cost. Medicinal plants contain substances called active ingredient or active
ingredients are made and stored and have physiological effects are on the body of a living creature leave.
Medicinal plants due to certain compounds can affect the production and improving digestive and finally
affect the bird feed digestibility. This plant contains active ingredients: Capsaicin and is capsanthin. Some
antimicrobial compounds extracted from plants including: Terpiner, Betapinen, alfapinen,
Linaleolandterpineol.

Materials and method In this study 160 day-old male (Ross 308) broiler chicks in a completely randomized
design with 4 treatments and 4 replicates per treatment, were used from age 1 to 42 days. In each
experimental unit 10 chicks were reared in the same environmental conditions. Experimental diets
(treatments) were as consisted of 1) basal diet without additives (control), 2) control diet containing 0.04
percent Flavophospholipol, 3) control diet containing 0.1% of red pepper powder, 4) control diet containing
0.3% of red pepper powder, diets were fed in two periods. Body weight and feed intake were measured
weekly and daily mortality was recorded and then these data were used to calculate the performance
parameters of body weight gain, feed intake, feed conversion ratio. To study the structure of the ileum villus
tissue sample of the target tissue as much as 4 cm from the beginning of the ileum supply and after unloading
the contents and washing was kept in 10% formalin paraffin wax technique for producing histological slides
were thin.

Results and discussion The results showed that weight gain, feed intake and feed conversion were not
affected by treatments. The addition of red pepper powder did not have a significant effect on the body
weight of broiler chicks, consuming more than one percent of the red pepper extract had no effect on weight
gain, possibly due to an increase in the intake of red pepper fruit in broiler chickens. Capsaicin stimulates fat
metabolism from stored tissue and also activates both liver enzymes G¢PD and lipoprotein lipase and thus
does not affect weight gain. Adding capsaicin 0.2% does not affect feed intake. It has also been reported that
no difference was found in the consumption of broiler chickens fed with Pune, Cinnamon and Pepper extract
with five grams of Lamiaceae plants. Medicinal plants, as part of active substances, are very mischievous or
may have a nasty taste, and in the diet may cause the animal to refuse eating and reduce feed intake. Adding
capsaicin 0.2% does not affect feed intake (13). It has also been reported that no difference was found in the
consumption of broiler chickens fed with Pune, Cinnamon and Pepper extract with five grams of Lamiaceae
plants.
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Based on these results, feeding with 0.1% red pepper powder increased the lactobacillus population as
compared to the control and antibiotic group (P <0.05). Also, the total amount of the formulas in the
treatment fed with 0.1% red pepper and antibiotic was decreased in comparison with the control (P <0.05).
Red pepper powder, due to capsaicin, reduces the pH of the diet and thus increases the bacteria producing
lactic acid and reduces the total bacterial form. A mixture of capsaicin, cinnamaldehyde and caracole
reduced the number of pericardial cholera and pericardial cholestridium in the intestinal tract. Vegetative
herbicides reduced the number of asherikhakli e coli and Clostridium perfringens in the intestines of broiler
chicks. Also, a mixture of herbal essential oils can reduce colonies of clostridium performs in the intestine
and feces of broiler chicks. Lactobacilli is produced by the production of lactic acid as an antimicrobial that
eliminates the external membrane of gram-negative bacteria, and, by decreasing the intestinal pH, inhibits
the growth of pathogenic bacteria. Antibacterial activity of medicinal plants is directly related to the
concentration and composition of the active ingredients. These compounds reduce the thickness of the
intestinal epithelium, modify the microbial population and reduce the pathogenic microorganisms of the
poultry function Improve

The results of this study showed that feeding with red pepper powder increased the length of upper ileum
compared to the control group (P <0.05). Upper ileum increased in chicken fed 0.1% red pepper in
comparison with the control and antibiotic groups (P <0.05). Crypt depth was not affected by experimental
treatments. In the case of herbs, there are various reports of increasing, no change, as well as a decrease in
the length and depth of the intestines of broilers during the use of medicinal plants.

Conclusion In the present study, the use of red pepper powder increased the useful bacteria (lactobacilli) and
reduced the harmful ones (total polymorphisms). It also increased the length and width of the intestines of
broiler chickens, although it did not have a significant effect on yield. Therefore, red pepper can be thought
of as a suitable alternative to flavophospholipol antibiotics by reducing the overall bacterial form and
increasing the intestinal parenchyma.

Key words: antibiotics, intestinal morphology, microbial population, red pepper.
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Table 1- Pedigree information of Moghani
sheep breed
a2 3l
Description Number
Cumer JS lilges sl 39408
No. of animals in whole population
polas oy b g slass 19034
No. of animals with both know
parents
oslo 13399
Dams
» 1481
Sires
25 o9 Sllges 24528
No. of animals with no progeny
Zb )b bl 14880
No. of animals with progeny
O Sblgs Sl 6578
No. of inbred animals
al Conen 318 ol 3492

No. of Base population
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Table 2- Descriptive statistics of growth traits in Moghani sheep breed

S U5 0j xS 0s Sale pid i Sale & )i Sl 03
Trait Birth weight Weaning weight 6 months weight 9 months weight  yearling weight
3,55y slass 6859 4145 2028 1319 1232
No. of records

(PS9LS) nSike 4.42 21.00 33.12 39.82 65.01
Mean (kg)

(P ,SLS) slime 8,5l 0.79 4.99 5.61 4.30 13.55
S.D (kg)

() ©lyess gy 18 24 17 11 21
C.V (%)

(p,SoLS) 3l 1.57 8 24 28 30.53
Min (kg)

(p,SoLS) Sl 5.67 35 52 53.50 110
Max (kg)

F=0 1022 3555 1958 1258 1212
0<F<5 4739 487 44 45 6

F>5 1098 103 26 16 14

4 yolen o3l 5l ealanwl b (IS jobo &y L(Fr 5 YA IV Y8 NS AY
Ol Cumez 3 1) (i Aol i ol Jus il lgie
by e azer D dud dlold ud SYeb e 3 b
s dlold aslis 1l o ials loj asly » Claw (S
s agiaghy 3 drse SIS L Gle dbwsS
3 i )liS ol edgizee p3 ol pl (dud Alold & A yasedio
LCadly

Ol ) e cile (slaog)S ) lio (xS 7 Jgi
& G Syt (1She edpppe D8l Glas ded > .23 o
ORNIEN. ST =R e NS
OMiawsS > oud HliS wls b cpizmes (FF) cuib cilles
ol cde 3 ayls Jlesl 4 (V0 ¢ ¥) cush cglss JS 0,8 9 (2ob
don gl A3l a5 3)00 sladnghy ) Oglite (ladygSy Sl
Misre ppen dlize slaog)S o Oglis g g o wlio
Sl J5 05 SIS 53 005 IS ol b o {p<ol+0) 3
Scols s a4 gy (Sew a5 Dy glite (FFg VO oF) (25l s
Al ol e

9y le GBI eyl e sl Gl dlol
T /N0 XIVE EAY XN Y G4 Bl
= plo s dlold Silo el ety Jlo YOV £ o/ o¥S o Y/EF
55 3ty sl Aol 5l by s (s VIOVE /- -Y) 5,
ol )3 01 Lol ol b a8 sg sy (Jls V/YVVES/-5¥)
Glo g lph w cudh callee (Foog YY) uSiw 5 Slae
O 5N Oole 4 by Jeds sl odle g 5 slapls I oalinl
S5 128l i elols 0255 e g 1 gl Sl
P Ol 4 byrpe Kl e 855 e 3 (s dlols (29,
& )b Jlasl (s jle a4 il odle 5 oy ol oy
Aol LY §) (S cadlln 2y50 o 5 5 28 g5 ol
Bl 85555y ya 53 elisS
4 Cond & 15 3,505 Jlo VPSR [-5% L dlols 5 Silo
ol g olyre salp jo el ()15 e YYY 5 YN0 polae
9 &5 oo gaglds b Canl (Seo a8 39y i (FV 4 ¥Y)
¥R polie & Cunsd Cpisred Al dalllas 3j50 slaJlw dlass
eodls 3 ons IS Lo ¥/0 o F/EA ¥V /A0 X5 /00
X) 352 oS o 5 i s St 55le 58l oS



YV o oolisul b (Gl WidagS 50 iy lo g o 53T g TSR oy
Lopen cilie (glaog,S )3 uby i (Sile =Y Jgua
Table 3- Mean growth traits in different inbreeding class of animals!

O ea sbaog)S (psks) g5 iy (pokS) mSmd gy (p59hS) Sale b 0y (pakS) Sale gy (pS5hS) (St 0
Inbreeding Birth weight (kg) Weaning weight 6 months weight 9 months weight yearling weight
groups (kg) (kg) (kg) (kg)

F=0 421+ 0.015¢ 22.01 £0.024% 33.91 £ 0.082¢ 40.08 £+ 0.033¢ 65.54 £ 0.027¢
0<F<5 411+ 0.011¢ 20.83 + 0.038% 32.39 £ 0.031°¢ 39.86 + 0.047° 64.25 + 0.013¢
F>5 4.12 + 0.044° 20.94 + 0.014% 33.06 &+ 0.054 39.52 + 0.046° 65.24 + 0.054°

(P<005) bl g Y dme BB gl S b e Bgy> b o jp dl.mdgiﬂ.:n‘

"Means within same column with different supercripts differ (P<0.05).
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Table 4- Mean growth traits in different inbreeding class of animals by the six!

o open slaegs  (pSdS) g iy (pSRS) exSmb iy el uiboiy (pSAS) Sele s oy (pSekS) S s
Sex Inbreeding Birth weight Weaning weight (#,59LS) 9 months weight  yearling weight
groups (ke) (kg) 6 months (kg) (kg)
weight (kg)

F=0 4.20+£0.068*  21.67 £0.079* 33.61+0.063* 39.69+0.071”>  65.07 +£0.041¢
o3l 0<F<5 4.09 + 0.083**  21.05+ 0.028°  32.94 4 0.047> 39.95+ 0.009*  64.94 £+ 0.039¢
Female F>5 413 +0.034>  21.06 + 0.031> 32.81+0.013> 39.82 +0.062**  65.00 £ 0.055%

F=0 4.35+0.057*  22.28+£0.064* 33.92+40.059” 40.54 +0.086”  65.12 +0.035%
N 0<F<5 430+ 0.043%  21.4240.048° 30.51+0.037° 40.92+0.061*  64.88 + 0.004?
Male F>5 3.77 £0.008”  20.08 + 0.036° 34.93+0.025% 38.00 + 0.008°  65.04 + 0.037%?

"Means within same column with different supercripts differ (P<0.05).

oo (15Ske Jials el g jlam g 8 o (g0l slacu s
By W) 913 92 dllbo)g dl){ J..sf’)

93 5 5l8 U slaoy Glan pwSho (b bxe il S
oS b b &S (p<:/+0) cuib Sals Lid Cao o 4 ol
O ald g plie (FF 5 V0) 20l 9 lge sladlp o onds
2ol L a4 Slg e als)liS ple g ol Lingh s
il calises (gladls > Golite JSed b (lise g Cumes ol

(P<005) bl o Y me BB (gl S yidio e Bg s b gt jp dl.m&i}l:.n\

o ol g ] gt laegS » Slio (ke 0 Sy

S|yt o8 SO g (16Slee Gl dod (D wdd o LS Ao
caib callas (2ol o5 45 0dd (555 gl b aS 2y o8 93 ol
S92 Oglite (e HdwsS )3 0kl (IS o b eizen (V0)
S5 slaoy )3 addllas 3)50 iy lao (Sle (390 yidiw (FY)
oy jidn §pSope & baye olyin ) o8 93 4 Cons 45
Slas (g5l e Ale (gyole Sull I 18 g3 &y o ol8 S
9 LISl s oyl pls cCannsly (a5 yuid 5 0oy (gLdd ( olie



IPAA GLeasli ¥ o)l A ol ol ol old pole Gleld gy syt Y\Y

W5 bl open ooy S i (5 Sike —0 Jgu
Table 5- Mean growth traits in different inbreeding class of animals by birth type!

g mersleg)S (eSS g5 gy (pSekS) oSS s el b gy (pekS) Sale gy (prSekS) (st 0
Birth o8 Birth weight Weaning weight (#,59LS) 9 months weight  yearling weight
type€  Inbreeding (kg) (kg) 6 months (kg) (kg)
groups weight (kg)
F=0 4304 0.036* 21.64+0.052¢ 33.184+0.035¢ 40.11+0.096*  65.54 + 0.008%
ol S5 0<F<5 4,00 £0.017%  21.02+0.007? 33.04 £ 0.067* 39.734+0.074?  64.56 + 0.042¢
Single F>5 412 +0.074%  21.12+0.049> 33.14 £ 0.015% 39.62+0.034?  64.93 +0.080°
F=0 4.294+0.053¢  21.53+0.021¢ 33.1340.021¢ 39.99+0.004* 65.09 + 0.087¢
o6 6 0<F<5 4.1440.033%%  21.2540.083” 33.12+0.003¢ 39.62 4+ 0.056”  64.87 +0.051?
Twine F>5 3.99 4+ 0.018? 20.99 + 0.068° 33.11+0.017* 39.85 4 0.064*"  64.96 + 0.085%?

(P<005) bl o Y dme BB (gl S yido e Bgys b gt jp dl.m&i}l:.n\

"Means within same column with different supercripts differ (P<0.05).
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Figure 1- Trend of inbreeding in total population and effective population size by birth year
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Figure 2- Trend of inbreeding in inbred animals and mean equivalent complete generations by birth year
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Table 6- AIC values for traits without considering the inbreeding in model

Je 45 0jg SRS Ui Sale pid i Sale & i Sl 03
Model Birth weight  Weaning weight 6 months weight 9 months weight yearling weight
1 72559.241 -62055.256 -12599.366 -9741.256 -5040.781
2 72565.751 -62049.613 -12600.312 -9739.004 -5039.185
3 72499.123 -62050.781 -12600.987 -9738.751 -5048.856
4 72558.785 -62050.885 -12601.154 -9740.152 -5050.785
5 72550.265 -62053.451 -12608.112 -9743.254 -5050.998
6 72551.312 -62053.875 -12611.345 -9750.015 -5051.452
7 72551.012 -62054.654 -12624.456 -9750.998 -5076.722
8 72552.562 -62055.754 -12630.182 -9760.410 -5079.562
9 72478.155 -62057.325 -12624.895 -9752.452 -5089.623
10 72500.025 -62058.954 -12654.452 -9765.574 -5087.456
11 72501.514 -62059.635 -12659.018 -9766.014 -5098.785
12 72498.652 -62060.879 -12660.580 -9769.874 -5078.256
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Table 7- AIC values for traits considering the inbreeding in model (best model is bold)

Joe 45 0jg S b Ui Sale Gid i Sale & ) St bjs

Model Birth weight Weaning 6 months 9 months weight  yearling weight
weight weight

1 72399.620 -62163.322 -12604.726 -9843.185 -5224.961

2 72399.919 -62161.316 -12602.704 -9841.180 -5222.955

3 72139.931 -62163.317 -12604.734 -9841.003 -5229.818

4 72460.743 -62168.203 -12611.960 -9839.142 -5223.145

5 72147.162 -62170.820 -12643.382 -9838.961 -5225.541

6 72138.930 -62174.185 -12647.135 -9838.992 -5301.743

7 72137.930 -62180.313 -12649.014 -9842.553 -5303.640

8 72423.061 -62184.417 -12651.003 -9843.541 -5307.842

9 72458.743 -62181.085 -12687.514 -9848.069 -5310.582

10 72425.061 -62166.852 -12691.391 -9847.132 -5311.013

11 72310.003 -62167.132 -12690.503 -9847.034 -5311.117

12 72308.002 -62169.145 -12691.130 -9848.017 -5311.987
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Table 8- Regression coefficient traits for a 1 %
increase in inbreeding

clao (pS9) xSkee (p5) ol

Traits Mean (kg) Regression
coefficient (gr)

KU 4.42 -5.94

Birth weight

xS b O3 21.00 -19.03

Weaning weight

Sale Jid 559 33.12 -20.23

6 months weight

Salo 4 559 39.82 -35.26

9 months weight

SIS 59 65.01 -38.74

yearling weight
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Introduction Moghani sheep breed with 2.5 million numbers is one the most important meat
breeds among fatty tail sheep. The main center for keeping this breed is Moghan plain, but there is
in the regions like Meshkin Shahr, Sarab, Ardabil and the other provinces. Inbreeding also impairs
growth, production, health, reproduction and survival of inbred animals. A complete pedigree is
also necessary for an accurate evaluation of inbreeding and other important population parameters.
This research was done for pedigree analysis, estimation of inbreeding coefficient and investigation
of its effect on growth traits by regarding to importance of growth traits in economic benefit of
sheep farming.

Materials and Methods Information of pedigree and growth traits (birth weight, weaning weight, 6
months weight, 9 months weight and 1 yearling weight) of available animals at breeding station of
Moghani sheep were used for calculating of inbreeding and survey of its effects on growth traits of
Moghani sheep. In this study, 16058 records of birth weight, 2145 weaning weight records, 2028 6
months weight records, 1319 records of 9 months weight and 1232 1 yearling weight records that
were collected in 30 years (between 1987 to 2016) were used. For data preparation and editing and
estimation of inbreeding coefficient Excel, Fox Pro and CFC soft wares were used respectively. For
inbreeding effect analysis on related traits Wombat software and Restricted maximum likelihood
method by using 12 animal models and considering of inbreeding in model as a covariate was used.
The most appropriate model according to Akaike Criterion was selected. The statistical analysis of
data was done by using of Duncan means test and GLM procedure of SAS 9.2 software.

Results and Discussion In this research 48.30 % of animals have known sire and dam. The number
of records of studied growth traits with age increasing had downward trend that may cause to
elimination of some lambs or not registering of data in higher ages. For all of the traits, most of the
animals had zero inbreeding coefficient, so that 83.31 % of population had zero inbreeding
coefficient. 13.50 % of all population that is equivalent with 80.89 % of inbred population had
inbreeding coefficient less than 5 %. In studied population, only 3.19 % of all population that is
equivalent by 19.11 % of inbred population had inbreeding coefficient more than 5 %. Generation
interval in four pathway including sire-son, sire-daughter, dam-son and dam-daughter was
calculated 3.15 £ 0.053, 3.26 + 0.093, 3.46 = 0.015 and 3.57 + 0.036 years respectively. Average
generation interval of dam-progeny (3.51 £ 0.007 years) rather than sire-progeny (3.21 £+ 0.064
years) was more. The shorter generation interval in sire-progeny pathway may be related to
difference in replacement age of males and females. In other words, sooner replacement of males in
studied herd might be one of reasons for shorter generation interval in sire-progeny pathway. The

1,2- Assistant Professor and Former MSc. student, Faculty of Agriculture and Natural Resources, Department of
Animal Science, University of Mohaghegh Ardabili, Ardabil, Iran.
(*-Corresponding Author Email: behmaram.reza@yahoo.ca)
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average generation interval was estimated 3.36 = 0.069 years. In all of traits, the non inbreds had
more average compare with inbreeds. In this study, male lambs in all traits had more average
compare with female lambs that showed effects of sex on growth traits of Moghani lambs. The
traits average of single lambs was more than twin lambs that may be related to more utilization of
these lambs of maternal abilities. The results showed that 16.69 % of all population were inbred.
The average of total population inbreeding coefficient was estimated 0.58 % that was in reported
results range for this breed in other researches. The average inbreeding coefficient in inbred
population and the highest inbreeding amount in herd was 3.47 and 44.67 % respectively. By
evaluation of studied population form current generation to primary generation, decreasing trend in
animals’ number was observed that may be related to a greater number of animals with known
parents in current generation. The effective number of population was estimated 177.37. With
reducing of effective number in population, the amount of inbreeding will increase. The increasing
amount of inbreeding was 0.047 % in each year that was not significant. The inbreeding trend in
studied years was positive and ascending with low swings. Average equivalent complete
generations as a scale of pedigree completeness estimated 1.60. The low amount of equivalent
complete generations can be related to incomplete and low depth of pedigree. The low effective
number of population resulted in decreasing of genetic variation. Inbreeding depression for 1 %
inbreeding for birth weight, weaning weight, 6 months weight, 9 months weight and 1 yearling
weight were estimated 5.94, 19.03, 20.23, 35.26 and 38.74 gram that except 6 months weight and 1
yearling weight had not significant effect on the other traits. Having not a significant effect of
inbreeding on birth weight, weaning weight and 9 months weight may cause to low level of
inbreeding in herd and the low existence of dominance at controller genets of these traits. Regarding
to the little effect of inbreeding depression on studied traits that is an optimal subject, it can be
suggested by being low rate of inbreeding in this population, this trend persist in future years.
Conclusion By regarding the significant effect of inbreeding on some growth traits and for
prevention of undesirable effects of inbreeding, it can be recommended an ongoing supervision be
done on related parameters to genetic variation at this population to Reduce the genetic diversity
caused by increased inbreeding.

Keywords: Equivalent complete generation, Growth traits, Inbreeding, Mating, Moghani sheep.
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name range Registration ~ Connection Sequence of back and forth primers
number in temperature
NCBI
F- AACCGCCTGAGCAAGGAAGT
AHT4 24 164144 Y07733 58 R: CCCAGAGAGTTTACCCT
F: ACGGACACATCCCTGCCTGC
AHTS 8 144126 Y07732 >8 R: GCAGGCTAAGGAGGCTCAGC
F: ACCATTCAGGATCTCCACCG
129-8
ASBI7 15 87 X93531 o8 R: GAGGGCGGTACCTTTGTACC
F: CACTAAGTGTCGTTTCAGAAGG
ASB2 2 250-216  X93516 A R: CACAACTGAGTTCTCTGATAGG
F: GAGGGCAGCAGGTTGGGAAGG
ASB23 3 2U-175 - Y93537 8 R:ACATCCTGGTCAAATCACAGTCC
F: CATCCTCACTTTTTCACTTTGTT
HMS3 9 170-148 - X74632 58 R: AACTCTTTGTCACATAACAAGA
] F: AGCTGCCAGTATTCAACCATTG
HMS6 4 169-151  X74635 o8 R: CCATCTTGTGAAGTGTAACTCA
F: TTGTTGAAACATACCTTGACTGT
HMS7 ! 185165  X74636 o8 R: GGAAACTCATGTTGATACCATC
F: TTTTATTCTGATCTGTCACATTT
HTG10 21 11595 AF169294 ok R: AATTCCCGCCCCACCCCCGGCA
F: TATCTCAGTCTTGATTGCAGGAC
HTG4 ? 139-127  AF169165 > R: CTCCCTCCCTCCCTCTGTTCTC
F: TTTAATCAAAGGATTCAGTTG
LEX33 4 217203 AF075635 o8 R: GGGACACTTTCTTTACTTTC
VHL20 % 10587 x75970 6 F: AGTCCTCTTACTTGAAGACTAG

R: ACTCAGGGAGAATCTTCCTCAG
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Table 2- The name of the marker, the number of observed and effective alleles, the observed and
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Marker name The number ~ Number of  Shannon  Heterozygosity Expected
of alleles effective  Indicator observed heterozygosity!
observed alleles
AHT4 10 5.15 1.83 0.79 0.81
AHT5 8 4.19 1.60 0.81 0.76
ASB17 12 3.67 1.73 0.68 0.73
ASB2 10 4.43 1.78 0.77 0.77
ASB23 10 5.02 1.81 0.72 0.80
HMS3 8 431 1.63 0.77 0.77
HMS6 6 4.56 1.61 0.76 0.78
HMS7 8 4.48 1.72 0.71 0.78
HTGI10 10 4.86 1.83 0.74 0.79
HTG4 7 3.40 1.46 0.68 0.71
LEX33 8 431 1.65 0.79 0.77
VHL20 10 6.15 1.96 0.77 0.84
Sl 8.92 4.54 1.72 0.75 0.78
Average
5kl Gl ol 1.68 0.71 0.13 0.04 0.03

Standard deviation

! Nei's (14) unbiased expected heterozygosity
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Table 3- Distant and unbiased genetic similarity between examined species (14)

S5 b OmelS o
Breed Taleshi Caspian Arab
SAlb ok 0.945 0.877
Taleshi
OelS 0.057 HkAk 0.824
Caspian
e 0.132 0.194 ok
Arab
Taleshi horses
Lrp.tdﬁ sl
Caspian horses
— CrlS (gl !
Arabian horses
ot sl !
D.1:94 D.{;ST D.[;DD

(V) UPGMA 59, 5 (&5 o)l (S5 dliold olal ;00 s 1,590 =Y S
Figure2- Draw a dendrogram based on the irregular genetic distance and the UPGMA method (14)
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Introduction Due to having historical value and climatic diverse, Iran has unique horse breeds.

Unfortunately, due to the lack of attention and control of the import of foreign breeds into this rich
genetic source, huge damage has been created. Therefore, many horse breeds in the country got
crossbred and their racial purity reduced. Knowing the genetic structure of native breeds will play
an important role in their safeguarding and ensuring of their survival. Indigenous breeds, due to
their unique characteristics, are considered as part of the genetic resources of the country, and their
genetic structure will help them to protect and develop eugenic programs.

Materials and Methods This study was conducted on 136 horses including Taleshi (25 samples),
Caspian (49 samples) and Arabic (62 samples) breeds from their breeding areas. Taleshi horse
samples was captured from local stock in the Guilan province, Caspian samples was captured from
horse riding clubs around Tehran and Guilan provinces, and Arabian samples was captured from
horse riding clubs around the provinces of Tehran, Khuzestan and Alborz. They were unrelated and
selected randomly. The race recognition of horses was based on books published by the Federation
of Equestrian and their phenotypic characteristics. After determining of the concentration and
uniformity of the concentration of extracted DNA, all individuals under study were conducted for
12 microsatellite markers recommended by the Animal Genetic Association (ISAG) to determine
the genotype in order to estimate the parameters such as heterozygosity, inbreeding, Hardy and
Weinberg equilibrium, and so on and find an appropriate strategy to maintain these valuable breeds.
The number of observed alleles (na), and effective (ne), observed heterozygosity (Ho) and the
Expectation case (He), Shannon index (I), inbreeding coefficient (ISF), genetic distance, genetic
similarity, Hardy-Weinberg equilibrium, and phylogeny tree between races were calculated using
POPGENE 1.31 software.

Results and Discussion All of the used markers were multi-shaped and the ASB17 markers with 12
alleles and HMS6 produced the highest and lowest number of alleles with 6 alleles, respectively.
The highest and lowest expected heterozygosity were calculated in VHL20 (0.78) and ASB23
(0.62) markers, and the average Shannon index for all sites was 1.72. Hardy Weinberg balance
analysis by Chi square test showed that except ASB2 and HMS3 markers in Taleshi breed, ASB17
and HTG4 markers in the Caspian breed and ASB17 markers in the Arabic breed, all markers had a
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significant deviation from Hardy and Weinberg equilibrium (P <0.05). The highest observed
heterozygosity was related to AHTS marker (0.81) and the lowest observed heterozygote was
related to ASB17 and HTG4 markers (0.68). The Shannon index, like the observed heterozygosity,
shows the amount of genetic diversity, and because the maximum value is equal to Ln (n), it is
useful to express the genetic diversity of multi-formed sites. The highest and lowest values of
Shannon index were 1.96 and 1.46, respectively, for VHL20 and HTG4 markers. Given the fact that
the VHL20 marker showed the highest and the HTG4 marker showed the least effective allele, so
the calculated values for the Shannon index are justified. Phylogeny diagram showed that Caspian
and Taleshi horses were placed in one branch and Arab horses in separate branch.

Conclusion Breeds with fewer populations are more at risk for genetic changes and extinction.
Reducing of the genetic diversity of indigenous populations will result in the loss of many useful
genes, especially those that are compatible with different environments and resistant to regional
diseases. Undoubtedly, it is very important to pay attention to the genetic diversity of small-sized
population of breeds such as Taleshi and Caspian. The results of this study showed that due to the
low number of Caspian and Taleshi horses, genetic diversity is still at a high level, so it would be
hoped that by adopting the principled measures, we would prevent their extinction in the long
duration.

Keywords: Genetic diversity, Microsatellite markers, phylogeny tree, Taleshi, Caspian and Arabian
horse.
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Introduction MicroRNAs (miRNAs) are small noncoding RNA molecules that are found in plants, animals and some
viruses and play important role in regulation of transcription (3). Recently, importance of miRNA roles in biology of
living organisms has been discovered, thus miRNAs identification became more important (1). Experimental detection
of miRNAs can be obtained using different miRNA profiling methods, such as quantitative real-time PCR, microarray,
and high-throughput RNA sequencing technologies. Since the identification and verification of miRNA by laboratory
methods is time-consuming and costly (4), for improving miRNA identification and lowering costs, it is more
reasonable that miRNA loci predicted by reliable bioinformatic approaches then experimental methods used for
confirmation. This may decrease false positive results. Recently, several hundreds of miRNAs reported in variety of
species including human and mouse, as well as domestic animals such as cattle, pig, chicken and goat, however there
are relatively less information about sheep miRNAs. In this study, we developed a method for prediction and in silico
validation of miRNAs located on ovine chromosome twenty.

Materials and Methods In this study, an ab initio approach was used. The sequence of ovine chromosome 20 was used
as input for EMBOSS and Sequence-Structure Motif Base: Pre-miRNA Prediction Webservers applications, then all
predicted stem and loop structures were entered into mfold software. Pre-miRNA features for them were calculated and
sequences that had these features were selected. Since the probability of miRNA presence in the coding region is very
low, miRNAs that were predicted in the coding regions were removed. To confirm the prediction of miRNAs, selected
sequences were homology searched within all registered miRNAs in miRBase. In order to evaluate the in silico
expression of miRNAs, predicted miRNAs were BLASTed against expression data from Sequence Read Archive (SRA)
of ovine muscle tissue (Accession: PRINA223213), liver tissue (Accession: GSM1366318) and mixture of tissues
including heart, kidney, brain, liver, ovary, lung, skin, and adipose (Accession: GSE56643). In order to evaluate the
accuracy of this method, a positive control region including a cluster of validated miRNAs from ovine chromosome 18
were analyzed by the same method and sensitivity and selectivity of this method were calculated based on this region
from chromosome 18.

Results and Discussion After prediction by softwares and investigation of pre-miRNAs features by mfold, 400 stem
and loop structures that had pre-miRNA features were chosen. Fifty miRNAs from those miRNAs contained conserved
mature miRNAs sequence and 350 of them were recognized as novel miRNAs based on registered miRNAs in the
mirBase. None of the novel miRNAs were located in the coding regions. In silico validation of these novel miRNAs in
SRA data was indicated that 81 miRNAs are expressed in different ovine tissues including 33 in muscle and 10 in liver.
Results on the positive control data showed that 40 miRNAs were predicted which majority of them (36 miRNAs) were
already validated by experiments. This indicates a high reliability for this method. With putting in sensitivity and
selectivity formulas, both of two factors were calculated and it was observed that the sensitivity and selectivity values
for our method were 67% and 90%, respectively. Fewer studies accomplished in detection of ovine miRNAs in compare
to other farm animals. In previous studies to identify miRNAs in ovine species, mostly laboratory-based or comparative
methods were used. This was the first study that used SRA database to check miRNA expression in RNAseq data in
order to decrease the discovery of false positive results. Comparing this method with others including CID-miRNA
(19), miRPara (20), VMir (6) and miRNAFold (18) methods, we may conclude that this method’s sensitivity is less than
CID-miRNA, miRPara, miRNAFold and srnaloop. Although selectivity for this method is higher than all above
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methods because the false positive in this method is less than other method. This method showed high selectivity and
low FP that due to improved prediction method for identify miRNAs.

Conclusion In the current study, predicted ovine miRNAs were validated by an in silico method using SRA database
that resulted in a higher reliability than other ab initio approaches. Although this method is not very fast and fully
automated. With running this method on ovine chromosome 20, 81 novel miRNA were predicted which were expressed
in different tissues of sheep. This method could be applied on other ovine chromosomes as well as other mammalian
species, although future validation by experimental approaches is required.

Keywords: Ab initio, Bioinformatics, miRNA, Sheep.






Olnl olo pole Gleirg sy @ pis
YEV-YOY .o IVAA oluali oY oyles ) ols

Iranian Journal of Animal Science Research

Vol. 11, No. 2, Summer 2019, p. 247-257 A

S sl kiw S 53 BMPIS O3 5 FecXB 5 FecX! FecX! sl jigr olulis

Aol 5 g 4 hSeS Dbl 55 e g o225

Y@JL& ey - Yf\.ﬁ Q"?i’f_ Yd)}":'" oS 5 - YJ‘,.;L;L&:UA Lows - wdb\.}]d}é e Ahae
ARV /ARVAR S :\:,éli).) @)U

oS>
5 Al oo Cio pl e sbalyi 5l (SO BMPIS (5 il oo e 9 S5 Wb cou oS e LS (odlatdl wre Slas I (S (5595l Fy
ol i cde 4 liawsS 0 YU (g)9)L aSSly 0ad 0 MhweS 2 Ad) 5 ieddy Clas ledly juw cel of ol jd it slajigs
FecX" FecX! 55 colls Kb wix glolis gl PCR-RFLP i, jl adllae ol 55 ool ond aisliss (a5 55818 (3) Lwwgsl Liie L BMPIS

51 oolisl b DNA gzlystil 5 €8,5 &g (6305 95 (30l job & ot 9 (288 U 3l5 Lo ly AY 0luws 1 jglate oy s odliul FecX®
05 31 VOV bp askd g FecXM 5 YO bp axad dFecX! ;I ¥+ ¥ bp asks) olaid! olo)S5IET 51 ookl b 4o 350 clabed .05 ploc] DNA gl ysel oS

15,5 oanliie (Ddely Spel Xbal) olasd! slaws 31 L PCR &Y guase & yglomo 51 us 3,5 385 (PCR) 5l L 0505 (j5381g bawgs g (FecX®
dLmuU] 3929 ks adlllas [)il A5 edalie Lfao] 5 sk d?ﬂl S 9 039 005 s rv’)-”l sy 3 oKl 286 FecXH 5FecXI Olakad don &S

i SRl cely oSy clo o & den) Uy Jojsl Gz 5 B39 SsSajgen o) b ladiges (el 28 aub | oy o
Wil 4l aslas )90 ul_\.\_o..\.;; 5 u_;l)}b_\.o Oljee 3 L;)pb AJI}JL;Q.J BMPI5 5 caslllae oyl golis u.:L.:l)g A cal Lmo’l 5 (quo &5 Sz
D2 6500 o b gt Jlis 4 b calpl

hasgS BMPIS ()5 (S50 59k 35S (sWosly

.

€55 95 cnl 5l WS (o 03l ()15 035l sl 1 59, 4
4 Bib jlcwl dd dalge ISie b esr slaply (S
) oyl g bl s ol el s sl xS
& ol s g 0y dhas (51580 jelaie 4 (wieid slaodly bl
29 NS gy shb he ol phcdly (39 omb Jb
@lislaz p fee clapy @il W ulply ol e
oasli o ol @8 4 5 SRS 25 p Fhe laggelise 9
sl aas K ol oMol uamsis e (0 (Ginli e ) ol

(M) ol a8l Gl ey LB ok 4

5 slains aS pbyl Sen clllae ol

S Sess g aligiue (g9) oo Sl b usslsy
e Fec b ()0l slagys 1y bias opl Jols slays s
B X p5i909)S 55 &5 Asliee BMPIS bagyj cnl j) Sy azels
2L oyl FeeX Gigs (Y4) cunl Ggpre FecX a4 g 35
i gVl (S SasS e & Wyl MSL s
iy 9 ok mbS x BMP baps (Vo) ab esslis

LY RN
Ol (o2 gl ) (Jorg g (2liaE ST gl diduS
@ 9iS o wlopw e 4 o b dealng g 4slSeS
Jlie > o coglia oyl B> 4 oyl ol ] e Olas
s L) olegaly & uib cole @dgle g
A Coglie Bl o35 5 pi gl 3 p (Slieass
g 5 I Clpeds @ Cuaglia i 5 jolugr Logasie baslon
o 2 Gl oliee bl il o ol pl plie cwlis ol
Ol ol oaalio b g by cosl b T ladihusS

) gl gl oSl (5,5LS 0l ¢ ol psle 0g)F Lutily )

oSl g5y5LS oSl ol Mol g K5 ) i S e gl il Y

Ol ol ol

(mmuhaghegh@yu.ac.ir e 0Ximrgs Jnonb )
DOI: 10.22067/ijasr.v11i2.70188



IPAA Leasli o oylods A ol ol ol old pole Gleliad gy syt Y¥A

sl i Ll 58 00 50 Y sleolSls 10 cuiy 4 L)l
¥ ol > by 908 S sl el FecXS 5 FecX®
Jpams by 5 JUb S 4 1ol o 5050 BMPIS 55Y8)
(VA) a5loy o cml (So3 50
Jiaddg e Slass Logas Jards Cluogas sy
Sy Slaogad o jelale 4 GloysdS 3l slale
BMPIS (5 09351 (S sz (9386 9 sl 4Bl (o3b; gy,
o 2030 () i 5 (V) BV (F+) oloxiao (sl o
b o5 ol V09l 2 IS8 a5 53 g cul 485 )3
A& g b plply Cud 0g bagye iy Clio 5 2ligls
lolid 4 adllae cpl sl CdgS Gline p aliglbniy il
g FecX FecX) )5 8e55 5 liginia » f3e slagive
et 5 i S35 fathusS ) BMPIS o5 (FecX®

NG PV LIVINVEN VPPN PN KOS g o

L i) 9 dlge

558 S5 ol YF) olazs Sl slagsiun 51 o, AY Slaws
(39895 ol YV g 15515 S5l YY) o g (l35lB90 o], VF
3 o Saglenr skSaS s hluaS 0 iy 4 A5 o
oilejl sladg) 5l b plonl S gl 2y S ial
A odlitwl (605 e (slp EDTA slasil 0 esle (ggl> s sl
oSl (5,9L8 0183l (35 s olSbulejl 4 o LS 5 ladiges
MRS S (Bl dx > =V (glod )38 )3 9 w25 Jae gl
DNA zlzcwl cuS il ool b dged o (55 0dlo yupaos 2
oolel » 9 (AccuPrep® genomic DNA extraction Kkit)
a0 =Yy odlatwl loj U g b plosl odjl 8 b el ygiws
b o ol DNA cuiS 5 caeS i o)l o5 ol
235 i hop oA ST 5 g eyl ] edli
a5 pbl 10 pg/ul cbale b wlegy poisl b (ojel,
05 3 U dapundge (b G955 s 9 ke (o solate
wola! gl Skl hwg ¢ PCR S5 SeS & BMPIS
» bl clasie o (Y+) FecXP ¢ (YV) FecX! (A) FecX!
lopudyge Lol (clp Sud 55l o2l Y o
.4 odlatwl PCR- RFLP g, 5l a5 ol 55 29590

Lt fgo (ST £ g (JgSgh 3y 1 Jge aiigesen
Wz Ay o) ol el My SeSS bwg
5 oo let cilize (Bl sl Mol g pasd «(gjlisgen
9 2555 BMPIS (5 (V) 8)b (i Joho 00 (53050l S o
s 325y Jo s sla st ligglS slale 1l
Ol Ko 5 FSH (slaosiyS ola fan cigie s Gl
8 05 ol oelple WS (o s (Kiit Ligand) S8 oS
S 39 (55 oyl BMPIS (05 (3) 35 bapls 690k > (5p97ve
53) Uil ol > I3 25 Ll o] bls)
OF) w8 )5 (FeeX" JSs xa) bla g (FeeX! S
of » (FecBP) Nayg muubyoo Jy ol 5l e alolidy
logs (A) A5 ololis siope Yoy olidwsS > BMPRIB
BMPR-IB | sl 339850 (clooytiayy 4id) BMPIS
556) GDFY (el Seishogn sy B g5 o5,5)
5 b p She clag) rimte I (48) oS pleke
dalllas )0 ditwgS calise ool & K (g S Soss
9 @S HdesS  GDFY (5 (V+) Skid)S )5 03yms
o)L 5 LgSjeyma ) (jIISess &5 alBl Jotue IS
BMPIS (5 Glapesdyse 4 & alie sl dacsSijsen )
&lp GDF9 g BMPIS slayy; 0 Gige lojed d93g il o
b pa s S n gl Gl b el oKl
Sl 045 ()5 Sy 3 djdie gy Sl 4 Cawd L5 aljsliuy
9 SIS 5 gy p Olite S Glie b o) ol (V)
S dbwsS IS sumd e n slp ) e ) (gljslas
PGS BMPLS 5 sl 035 walyd oliop doys ol
&S Caol 9351 90 shb g wil o TGFP odlgils jyouw (gliae!
Sate i Sosan J Sl ok OF b & gpyl Ko b
S 0y S H VWA g S gl JolS g Jpame
oS Jb 5 col anel ol YAY Job 4 sty e S oaiSsS
GbA St (00) oyl Jgb anel el WO 4T JelST s
FecX® FecX®B FecX! FecXO) siiglfy & pundygo
F) onis o)iS o5 opl » (FecXS™ FecXO FecXH FecXt .
bolp ltdwss 53 (6y0,b Slio b bl I pam oS (V0 A
» FecX® g FecX! o i lo cpl jd .ol byl Cilises
ot (A) S ol b Sass £y Ll
abable e el sl 50l el FecX! g FecXt&FecX®?



Y¥A  hwgS 30 BMPIS 4 y FecXP g FecX FeeX! sbigs olwbod

BMPIS 15§ 4 o ly o S5ET sla S3y ) Jpoe
Table 1- Primer properties of FecX!, FecX" and FecX® of BMPI15 gene

o3 Pl ey Sl Jis (b ) addab Jobo &

Gene-allele Type Primer sequences Fragment length (bp) Reference

FecX! Sense GGCAGTATTGCATCGGAAGTTCC 204 Davis et al., 2002
Antisense CATGATTGGGAGAATTGAGACC

FecX! Sense TATTTCAATGACACTCAGAG 235 Hua et al., 2008
Antisense GAGCAATGATCCAGTGATCCCA

FecX® Sense GCCTTCCTGTGTCCCTTATAAGTATG 153 Hanrahan et al.,
Antisense TTCCCCTTA 2004

TTCTTGGGAAACCTGAGCTAGC

(cxz yoiS célw) Xp Cycler JSlwgoys olSiwy o (asb ¥
VIO gz b jig)Sae YO pos jd (iiSly opl W0)5 plog]
25 JgegsSen /0 MECI2 Jgo ko VO 10X 3L iy Se
Voo el Tag eyl aoly V dNTP Jsog,See Voo ool
PCR LL 51w b plsl wads glysasl DNA 550
9 B35 awyp 2oyd ¥ 55T 5 51 eoliul b osel cants &Y guame
o 93,5 samlie FecX® 5 lp (5L can VOV clalad
—mpl b FecXP clayios ololid clp osel Conty &Y guame
o b S @de 4 (Fermentas) Ddel olaisl sl
5sSen ¥ PCR Jpaee il San 5 e st (2 20,5
odlazwl b (10 w/pL clale) Ddel v 31 yilg,Seo +/0 10X ,8L
4 STy b oagley s Seo Ve o 4 ojigd i O ]
Sso b pbol oS Sle a0 YV gl celw VY wue
et oy (o5h s VOV Wb bl andly dgng Hlas 3y50 g oS
VOY Wb bl adl dgmg s &S Jyee 0 bl wils o BL
wnSd il i ¥V 5 WYY b g3 4 il dg 4 o5k can
2 o3l Gty SV gams qin bl (VY 5 V1) 2500
5y by 4 beaip] g oad oy wopd Ve M ST J5 o)

A yeens 08 Slyis (el

FecX! Silel cas lp b cin V¥ Sb &S osnlin
VOY Wb g FecXH Sjlel cas clp (o5l cas YYO xL &
Sl Glaad Casyy puiSS sy Hlis FecXB gl i can
9 (SdS 2939 pas g PCR plodl cows g BMPIS (45 00
939 gy (sla o9l dgzg pac snims L dassl g Blad
s a5l (polass! o S5lel 51 ol b o L salie
29 SIIDNA (g4, Cun aslad S (gl
el bcwy 4 Y¥0 ¢ VoF oldd a3l puan |
e g M 03 by olSls | plaSzn Spel g Xbal $3g9i20

S5 53) inls osind EaF KaS & Jyady (Sl 5
FecX! askad 155l ()l aslyy 2855 plosl (CanjoulSS
0 o & oS ol dasyd AF adol ud cudyuwly slod Jolis
d AF Clipwly glod s o dw Jold ad > FO cdddd
4y OA bS] Jlasl lod iy S oo 4 315 e
VY glod o a5 5yge dalad ST g sl Yo ke 4 015 il
VY ol i ad s g danddy S e 4 0SSl sy
Voo g (YY) b Jlesl ddds ¥ s 4 oS Sle aap
Xbal j¥gae a3l 5l aolg & L PCR Jgaso jo 5l il o
3 pin Joe cov el VY (gl oL il a5 0 YV gley )
3 oxd iS5 (il YoF adab Bl i cuiyif clls 3 S
Oy S WYY gAY asad 93 4 Xbal o 51 lawgs PCR Jgace
g Solid 4 B 3l oty i slagie ) dsdie o
o ygS do oS> b0

b yuoly slod Jolis FecXH ashad iS5 (gl (5l aobiy
S Y0 dals] )3 g adds & o &y o Kl dn )d AF adgl o
@l Yo e 4 05 ke 4 )0 AF Cuduly gl sy @
2SS Al Yo te @ S e as > £0-0) W )Slel Jlas]
S5 g asl ¥ e 4 38 Bl a0 VY (glod p3 ylai 550 dalad
plool dady ¥ e 4y 35 Bl ax p VY ol 5SS slod 45
2 PCR Jpame o 5l 5ily oo Ve cmjl min cap
YV gl > Spel $¥Dbgame wipl 5l oasly 0 Loy
5 Slis 4 B w3l plcé S 8 celw VY &l ol,S ke
woplcashd ol )3 & oyeb 4 b 0 A/CTAGT oSl iy
9 FA askad g3 & 1y aidly e I (Jg 4l 3l oy M s
93 shb a4l e iy cplply e o i (il cas VY
Cas VY0 B S b s g cudgl g o3b cas VPV 9 FA Wb
sl 53k
AY) 432 YO L FecXP adkab 1S5 (sl Slye s slo sy 25Ty
g ddsl Cubyuly (gly asl Yo g 42y O Cdo 4 oS ol ax
Sdo 4y 3LS Sle gan > FF Jlasl gl calio glod 5 45l



IPAA Leasli o oylods A ol ol ol old pole Gleliad gy syt Yo

aca Ddel o3l L PCR eV game jlod 5l 45 (5y5b &
cax YY) g WYY lasil g w0y oy (g5 Cdn VAT Cladad
Y JS) 05,8 saaline FecXB o5 «ly il

G bsS oles 5 a5 ssalie cilisee cllgs oy sl
sdalie (sl (58 rizan (Vg) USD) L2y oty (slo
2 1) FecX® i dgrg sl it 5l Gy 5585580 53 003
A U denl g g 4glKeS il (ege g 2183 I gladl

0+ bp S)le LXDAL 31 bawgs BMPIS (5 wan jl Jools ¥ guame ;999 51— IS
Figure 1- Electrophoresis of digestion products of BMP15 gene by Xbal enzyme using 50bp size marker

0-bp Sl b Spel w3l bwg BMPIS - win 5| Jols ¥ gnme jy599,:S-Y JSd
Figure 2- Electrophoresis of digestion products of BMPI5gene by Spel enzyme using 50bp size marker



Yo\ wdidasgS 33 BMPIS (5 30 FecX® g FecX" FeeX! LTI ] W B

M5S0

31bp

0+ bp S)le b Ddel w3l lwg BMPIS5 45 pan jl Jols <Y game jyg9,:81-Y JSui
Figure 3- Electrophoresis of digestion products of BMPI5 gene by Ddel enzyme using 50bp size marker

SYb olp lkawsS > BMPIS 5 il FecX® pundyse L
i S92y e 5l (SB s eyp (il jl ol gls & ash
ol @i b clallae ol (sl g 292 () 3)90 (sladiges >
Py FecXB s (Y0) oL)Kan 5 o) 3)h cillas adlllas oy
w232y 0a0lie 955 dades S5 (Lo g 1ol s (clay
L FecX! musdyso b 3)g0 0 anlllan opl 55 oel oty gls
A (V) oz o) AP lawsS 40 ol plos] Cilidss gls
BV (ST i s 5 S 30 1F) s ol 15 1Y) L
et 5 b Bplagy By Sadlp 511508 1Y atheS
g (1Y) i Jp)S s () spme oliost 1)
(%) 655 oo plazhusS 53] (i 5500 (FY) il Jlad
S5 ks g (10) s oltsS 305 {0) i
Sl il o iy o i) SH (an &5 (1) 55
ol Sliglay olp ) ol ot b @l ol prizen )
A5 dawsS 2 o5 Sl oliee olaiee il Gplie Jd)en]
o5 &y (YY) Baygl cenh VY dgas 1y oyenl el
Cobun Lial3il ol oad a3l gl oyBisy s Y BMPIS
by il el a9 00,8 FSH & 1jglgil 5 sla sl
el s Sy 3 5S35 skl 5 laySil
Cfiipn bl W[ 5 FE ) 550 SsSisn
2 sy 15, aag JUb s 5 S5 (539 S Lnglaass
ool Wbsle 8L adel dlaye 3 5 008 aBgie win (s
Ol 3 iomen bl o S35 8B 5 L slaply )3 Lo JsS g
9 Jedlwl e Ll caw¥l lws LH 4 FSH i, o8l
) 5553 el (s (10) o s B e
e Aol i IS SS90 b S b g 550k laiee

©ojgen dddllae )90 Cumex JS g ol @ 2 L
g 4Bl Jol () 55lo Lame L faihingS” (pl 009 (g c955)
ool oo dalllas 5yg0 oSl g0 50

Slpl olewss > BMPIS § GDF9  (slayy; aslllas
b & Labe Sl SHp clbjins 2939 pas oxad L
b ol b (VY 5V OY) 05 0 euiis & prie D55 sen
)3 392 (lpl plidugs 3 s cnl » Sl SosS slaiae
FecXB IS sty oy 4 (YY) oSed 5 Jog (FY 5 F5 V)
oBelr 3 medyge b e ol Jl dols @l o5 aush
Gleze ol ol i iin g 5 liawsS 5l oladises jo 1)
YV 09381 5 il e VO axkad )5 pud gy alulid & (M)
b & caby J5 ol litwsS I oledses 3 BMPIS
S GBI g ol (nl )3 e 3929 pas 5l Sk (Jols
ol il obdises 3 FecXB ly ins 3959 pas 5l S 365 (VY)
pedige (b oop 4 (V) DSen g odljdide g ol
s yge (b i dol> @l o8 sy 5l Sl gy i o FecX®
» FecXB sl Lina 2929 pas g ol plis 1) oKl opl jo
» b cdlbe pols il Jols @l b ols ol jl oladiges
(Boer) iy e 5 b gy o (V) oS 5 Iy sl
aio ((Nubi) o9 {(Huanghuai) ,lsss (Haimen) cyeols
ol )5 pldl (Jining Grey) (¢ S Kiis 5 (Matou)
g Jo adllae p polie @l pizen LiS osalie FecX®
plnl ia ol JK gl S5 9y & (TA) ollen
sl Slpl cog 32 Vo (6o, S (slandllae (b odel Conts 035
OB (FY) LS odmlie S ol slag > FecX® Ligs o0d)5
w3yt 4 PCR-RFLP (iS5 5l osliz L (Y¥) olSam (5005



IPAA Leasli o oylods A ol ol ol old pole Gleliad gy syt YOy

OldtwsS iga opl sliie &S Bawy dond pl 4 W05 plodl
ol il ool (oMo VA ()8 3 &S sl 0dg (giin g8 ol
Loty cul (W51 ey 5 Jame Wyl 4 287 L laiis
5 A) ol on3)S Jiie nyl 4 FecB g cgiye ylibusgS
iy ks & aad e i sk cldlee gl (V-
gz n fhe (S85 Jolse I BMPIS (5 oad aidli
Al o S50 4l b g onds aslis sla yips asly aidl ol
Suner ) Cwl ¥ & wily lgay S5 Jelse
Ts] 48 llas ales 51(FF VA) 558 )5 oy 3y90 Cilisie
ool ;%03 b 31 S5 slagyy oelels (S sl 035 a2y,
IS olithss B & plyice B (ol dler 51 adlo
o)Ll o g SIS dysdle liiawsS L FecB J1 Sy o Jobs
o 5 WolE yl & FecB gl &,5 o5 Jwl cely & g0
5l oolazul b oplpls (FF 5 VF) cunl 01038 ln)] o5 cumsg
slopj Job sl b Glul bl (I L Gl by ol

g5 Slpl eyl slaph (Sii e Mol 4y plidl 315 )5

I 5

L2 Vb 690k ghb Sl ololid jlate 4 adlllas ol 5
Gonsl s i &S FecXB g FecXH FecX! sla IS
ar D90 e 9 2B5 SIS lidesS Cumer p> )b
P odd S5 Glagiea sy pie I (Sl @i 5 <85 )3
oS Ll jl.og adllas 3y90 (sladls (sliolBgd o jglBSS lathugS
sloliily sl (g g9 J) cuipy o o Glmgly cnl
& dged yendl pin Gl ol odd plulid aslllas )90
Cod lp g3 ol 2lira Cho p Pee JoSlse puslse
25 aiS o jghilen 5,15 )18 0F ol slpedyge b b
slapize 098t & il 0f b Slae g alibuae i
5 BMPR-IB BMPI5 sses layj » clio ol 5 fse
SheSe @bl JWd 4wl plpls sl sads olols GDF9
Mg Shoais glolis oSt &S bg laiawsS pl pes
Sy90 lidwsS I (g ymd e calive Clalllas > &S 205 o
XysS )8 ey

o sass gl 5yl @sSysan culels 4 b 53 dun
{FY ¥ 0 e ) din SaS

s o3l i 3l Jols @l upp polb adlllas
ok 59 pas I Sbas ol i ) (Y0 bp) Sl sl
b e e g 2liid SIolp slaice > FeeXT oSl )
52 5 o Sl ks (g9) 0ad ploml Clillas b adlllas oyl gl
(F9) Uil Jlo 2S5 (1Y) Jy S s2hsS Y 3 5) g
bl o (g el agif b liiawsS olod g 3)b callas
bla g (YT cudls &plie bla ol 315 51 Jols ol L g
9398000 TSRS line Il el 09 jg i o 3 35
Db s e b pais Gl Al ins @65 clb
lbilosl (SlogSalT Ly 0950 latusS 5 (650l Lial3d!
osdizes cpl bl o BMPIS (5 51 \Wbp Jlg olaad s &
sl g W1 08 &gy jpen olitiusS oS B3l olis
{TY) s

A3y > BMPIS 5 lawg od)S fiSen o bl
Ol e gle Bl g S e Sl Ghess JsSgh
28l il lje 18 byl @90k Ol 2 Sl (R
bbb i » BMPIS 5 +5Y oKl C/T Ligs
G YY ol > peligls dielil pois 4 yoxie FecXH ud y90
o Y Kl 0 TIA i cpicred 2gd 0 asl 508 O
il ol 0550l 4 e FeeX! Lias )b clayise 1 o5
d93c o8ig ol TV il 3 olly el el (s 4 ol
0¥)

ol Gl siaS il slasly g, 435 plovil clolllas
cotlolid e 2lisluiz 2 S3e clastaz 1 (B ST oS Lmd e
3w g ash dgvg bl ol ) b yigs opl b Ylais! . cawl 003
bty e 5% LA i bl 43y o
sl e ol Mol b g sl Slolis 5o 5 Al oo
2 g g bame JS o ay sl s 2y ol 4 i
S380] s 1L g 13b IS 56 oyl 2 Fse slags 5,See
OMdssS s polis g g5 ke (sl Gl Cannlo & 3900 ppunds
bpiee cnl 9 Cwl 03 canlie jmje al iaa o Sl
FecB x> g5y &5 laadllas jo ilanily g Bale cunMo



Yoy

wdiieasgS 33 BMPIS (5 3 FecX® g FeeX! FecX' gl i olulod

10-

11-

12-

13-

14-

15-

&le
Abulyazid, 1., H. M. Sharada, M. S. Abdalla, H. M. Saleh, and W. F. Hassanin. 2011. FecX1 gene as a monitor
for the production of twins in the Egyptian sheep. Research Opinions in Animal and Veterinary Sciences, 1(4):
217-219.

Alinaghizadeh, H., M. R. MohammadAbadi, and S. Zakizadeh. 2010. Exon 2 of BMP15 gene polymorphism
in Jabal Barez Red Goat. Iranian Journal of Agricultural Biotechnology, 2(1): 69-80. (In Persian).

Amiri, A., G. H. Rahimi Miyanji, and M. Vatankhah. 2008. Absence of allelic polymorphisms in Broula
(FecB) and FecX1 gene in Lori-Bakhtiari breed sheep. Journal of Genetics-Novin, 3(4): 57-63. (In Persian).

Bodin, L., E. Di Pasquale, S. Fabre, M. Bontoux, P. Monget, L. Persani, and P. Mulsant. 2007. A novel
mutation in the BMP15 gene causing defective protein secretion is associated with both increased ovulation
rate and sterility in Lacunae sheep. Endocrinology, 148: 393-400.

Borni, J., B. Sonia, and D. M. Naouer. 2011. Study for identification FecXI and FecXH mutations in Tunisian
Barbarine sheep. Research Opinions in Animal & Veterinary Sciences, 1(2): 112-115.

Chu, M. X., Z. H. Liu, C. L. Jiao, Y. Q. He, L. Fang, S. C. Ye, G. H. Chen, and J. Y. Wang. 2006. Mutations in
BMPR-IB and BMP15 genes are associated with litter size in small tailed Han sheep (Ovis aries). Animal
Science, 85: 598-603.

Chu, M., R. Cheng, G. Chen, L. Fang, and S. Ye. 2004. Study on bone morphogenetic protein 15 as a
candidate gene for prolificacy of small tail Han sheep and Hu sheep. Journal of Anhui Agricultural University,
32(3): 278-282.

Davis, G. H. 2005. Major genes affecting ovulation rate in sheep. Genetics Selection Evolution, 37: 11-23.

Davis, G. H., S. M. Galloway, . K. Ross, S. M. Gregan, J. Ward, B. V. Nimbkar, P. M. Ghalsasi, C. Nimbkar,
G. D. Gray, Subandriyo, I. Inounu, B. Tiesnamurti, E. Martyniuk, E. Eythorsdottir, P. Mulsant, F. Lecerf, J. P.
Hanrahan, G. E. Bradford, and T. Wilson. 2002. DNA tests in prolific sheep from eight countries provide new
evidence on origin of the Booroola (FecB) mutation. Biology of Reproduction, 66: 1869-1874.

Davis, G.H., L. Balakrishnan, I. K. Ross, T. Wilson, S. M. Galloway, B. M. Lumsden, J. P. Hanrahan. M,
Mullen, X. Z. Moa, G. L. Wang, S. Z. Zhao, Y. Q. zeng, j. J. Robinson, A. P. Mavrogenis, C.
Papachristoforou, c. Peter, R. Baumung, P. Cardyn, 1. Boujenanel, n. E. Cockett, E. Eythorosdottir, J. J.
Arranz, and D. R. Notter. 2006. Investigation of the Booroola (FecB) and Inverdale (FecX") mutations in 21
prolific breeds and strains of sheep sampled in 13 countries. Animal Reproduction Science, 92: 87-96.

Dingel, D., S. Ardigli, B. Soyudal, M. Er., F. Alpay, H. Samli, and F. Balci. 2015. Analysis of FecB, BMP15
and CAST gene mutations in Sakiz sheep. Kafkas Universitesi Veteriner Fakiiltesi Dergisi, 21(4): 483-488.

Eghbalsaied, S., H. Amini, S. Shahmoradi, and M. Farahi. 2014. Simultaneous presence of Gl and G4
mutations in growth differentiation factor 9 gene of Iranian sheep. Iranian Journal of Applied Animal
Research, 4: 781-785. (In Persian).

Eghbalsaied, S., K. Ghaedi, S. Shahmoradi, A. Pirestani, H. Amini, T. Saiedi, L. Nicol, and A. McNeilly.
2012. Presence of SNPs in GDF9 mRNA of Iranian Afshari sheep. Iranian International Journal of Fertility
and Sterility, 5: 225-230 (In Persian).

Galloway, S. M., K. P. McNatty, L. M. Cambridge, M. P. E. Laitinen, J. L. Juengel, T. S. Jokiranta, R. J.
Mclaren, K. Luiro, K.G. Dodds, G. W. Montgomery, A. E. Beattie G. H. Davis, and O. Ritvos. 2000.
Mutations in an oocyte-derived growth factor gene (BMP15) cause increased ovulation rate and infertility in a
dosage-sensitive manner. Nature Genetics, 25: 279-283.

Galloway, S. M., S. M. Gregan, T. Wilson., K. P. McNatty, J. L. Jungel, O. Ritvos, and G. H. Daivis. 2002.
BMP15 mutations and ovarian function. Molecular and Cellular Endocrinology, 191: 15-18.



IPAA Leasli o oylods A ol ol ol old pole Gleliad gy syt Yoy

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

31-

32-

Ghaffari, M., A. Nejati-Javaremi, and G. Rahimi-Mianji. 2009. Lack of polymorphism in the oocyte derived
growth factor (GDF9) gene in the Shal breed of sheep. South African Journal of Animal Science, 39: 355-360.

GhangAhi. H., Gh. L. Mohamade, H. Ghale dare, and M. R. Afzal Zadeh. 2015. The study of mutations
FECX® and FECXS in Kamvry goats in Khuzestan province. Iranian Journal of Genetics in the Third
Millennium, 2: 3528-3535. (In Persian).

Guan, F., S. R. Liu, G. Q. Shi, and L. G. Yang. 2007. Polymorphismof FecB gene in nine sheep breeds or
strains and its effects on litter size, lamb growth and development. Animal Reproduction Science, 99: 44-52.

Gursel, F. E., I. Akis, H. Durak, A. Mengi, and K. Oztabak. 2011. Determination of BMP15, BMPR-1B and
GDF-9 gene mutations of the indigenous sheep breeds in Turkey. Kafkas Universitesi Veteriner Fakultesi
Dergisi, 17(5): 725-729.

Hanrahan, J. P., S. M. Gregan, P. Mulsant, M. Mullen, G. H. Davis, R. Powell, and S. M. Galloway. 2004.
Mutations in the genes for oocyte-derived growth factors GDF9 and BMP15 are associated with both increased
ovulation rate and sterility in Cambridge and Belclare sheep (Ovis aries). Biology of Reproduction, 70: 900-
909.

Hedayat Iveregh, N., R. Meraciashtiani, and A. Nejati Javaremi. 2011. Investigate the presence of
polymorphisms in genes FecX' and FecX" associnted with twin formation in Shal sheep. Journal of Genetic
Novin, 6(4): 29-34. (In Persian).

Hua, G. H,, S. L. Chen, J. T. Ai, and L. Yang. 2008. None of polymorphism of ovine fecundity major genes
FecB and FecX was tested in goat. Animal Reproduction Science, 108: 279-286.

Khanahmadi, A., S. H. Gharehveysi, R. Khataminejad, and J. Arab. 2014. Polymorphic variants of G1 and B4
from GDF9 of Dalagh sheep. Iranian Journal of Research on Animal Production, 10: 148-155. (In Persian).

Kumar, S., A. K. Mishra, A. P. Kolte, S. K. Dash, and S. A. Karim. 2008. Screening for Booroola (FecB) and
Galway (FecXG) mutations in Indian sheep. Small Ruminant Research, 80 (1-3): 57-61.

Lin, J., Z. Du, C. Qin, J. f. Wang, and X. Ran. 2007. Polymorphism of BMP15 gene in Guizhou white goats.
Animal Husbandry and Veterinary Medicine, 39(12): 21-24.

Lio, S. F., Y. L. Jiang, and L. X. Du. 2003. Study of BMPR-IB and BMP15 as candidate genes for fecundity in
little tailed Han sheep. Acta Genetica Sinica, 8: 755-760.

Luis, V., P. Ricardo, M. T. Tejedor, L. Adolfo, and S. Isidro. 2009. A 17 bp deletion in the Bone
Morphogenetic Protein 15 (BMP15) gene is associated to increased prolificacy in the Rasa Aragonesa sheep
breed. Animal Reproduction Science, 110: 139-146.

Martinez-Royo, A., J. J. Jurado, J. P. Smulders, J. I. Marti, J. L. Alabart, A. Roche, E. Fantova, L. Bodin, P.
Mulsant, M. Serrano, J. Folch, and J. H. Calvo. 2008. A deletion in the bone morphogenetic protein 15 gene
causes sterility and increased prolificacy in Rasa Aragonesa sheep. Animal Genetics, 39 (3): 294-297.

Michaidilis, G., M. Avdi, and V. Pappa. 2008. Reproductive performance and investigation of BMPR-IB and
BMP15 gene mutations in Greek Chios and Florina sheep breeds. Arch Zootech, 11(1): 24-31.

Moghadaszadeh, M., M. R. Mohammadabadi, and A. K. Esmailizadeh. 2015. Association of Exon 2 of BMP15
Gene with the litter Size in the Raini Cashmere goat. Iranian Journal of Genetics in the Third Millennium, 13:
4062-4067. (In Persian).

Monteagudo, L. V., R. Ponz, M. T. Tejedor, A. Lavina, and L. Sierra. 2009. A 17 bp deletion in the bone
morphogenetic protein 15 gene is associated to increased prolificacy in the Rasa Aragonesa sheep breed.
Animal Reproduction Science, 110: 139-146.

Moradband, F., G. Rahimi, and M. Gholizadeh. 2011. Association of polymorphisms in fecundity genes of
GDF9, BMP15 and BMP15-1B with litter size in Iranian Baluchi sheep. Asian-Australasian Journal of Animal
Sciences, 9: 1179-1183.



Yoo

wdiieasgS 33 BMPIS (5 3 FecX® g FeeX! FecX' gl i olulod

33-
34-

35-

36-

37-

38-

39-

40-

41

42-

43-

44-

45-

46-

47-

Gemmell, N. J. and J. Slate. 2006. Heterozygote advantage for fecundity. PLoS One, 1(1):125.
Pardeshi, V. C., M. N. Sainani, J. F. Maddox, P. M. Ghalsasi, C, Nimbkar, and V. S. Gupta. 2005. Assessing
the role of FecB mutation in productivity of Indian sheep. Current Science, 89 (5): 887-890.

Paz, E., J. Quinones, S. Bravo, H. H Montaldo, and N. Sepulveda. 2015. Genotyping of BMPR1B, BMP15 and
GDF9 genes in Chilean sheep breeds and association with prolificacy. Animal Genetics, 46: 98-99.

Pirkhezranian, Z., A. Mohammad Hashemi, M. Tahmorthpour, and N. Pirani. 2015. Polymorphhism in second
exon of BMP 15 gene in Sangsari sheep of Iran. Iranian Journal of Animal Science Research, 6 (4): 381-387.
(In Persian).

Polley, S., S. De, B. Brahma, A. Mukherjee, P. Vinesh, S. Batabyal, J. S. Arora, S. Pan, A. K. Samanta, T. K.
Datta, and S. L. Goswami. 2010. Polymorphism of BMPR1B, BMP15 and GDF9 fecundity genes in prolific
Garole sheep. Tropical Animal Health and Production, 42(5): 985-993.

Polley, S., S. De, S. Batabyal, R. Kaushik, P. Yadav, and J.S. Arora. 2009. Polymorphism of fecundity genes
(BMPR1B, BMP15 and GDF9) in the Indian prolific Black Bengal goat. Small Ruminant Research, 85: 122—
129.

Shahmohammadi, L. 2010. Identify polymorphisms GDF9, BMP15 and FecB genes effective twining by PCR-
RFLP and PCR-SSCP techniques in Zel sheep. M.Sc Thesis, University of Gorgan. (In Persian).

Solimani, B., M. G. Rahimi, and B. Chaharaein. 2011. The segregation of exon 2 BMP15 gene on twining and
traits of weight in Sanjabi sheep. Iranian Journal of Biology, 24(4): 487-493. (In Persian).

Tajangookeh, H. D., A. R. Shahneh, M. J. Zamiri, M. Daliri, H. Kohram, and A. Nejati-Javaremi. 2009. Study
of BMP15 gene polymorphism in Iranian goats. African Journal of Biotechnology, 8(13): 2929-2932.

Vacca, G. M., A. Dhaouadi, M. Rekik, V. Carcangiu, M. Pazzola, and M. L. Dettori. 2010. Prolificacy
genotypes atBMPR 1B, BMP15 and GDF9 genes in North African sheep breeds. Small Ruminant Research,
88(1): 67-71.

Wang, Q. G., F. G. Zhong, H. Li, X. H. Wamg, S. R. Liu, X. J. Chen, and S. Q. Gan. 2005. Detection of major
gene on litter size in sheep. Yi. Chuan xue bao, 27(1):8.

Wang, Q. G., F. G. Zhong, H. Li, X. H. Wang, S. R. Liu, and X. J. Chen. 2003. The polymorphism of BMPR-
IB gene associated with litter size in sheep. Grass-feeding Livestock, 2: 20-23.

Wang, Y., L. Yuanxiao, Zh. Nana, W. Zhanbin, and B. Junyan. 2011. Polymorphism of Exon 2 of BMP15
Gene and Its Relationship with litter size of Two Chinese goats. Asian-Australian Journal of Animal Sciences,
24(7): 905-911.

Zamani, P., R. Abdoli, A. Deljou, and H. Rezvan. 2015a. Polymorphism and bioinformatics analysis of growth
differentiation factor 9 gene in Lori sheep. Annals of Animal Science, 15(2):337-348.

Zamani, P., S. Nadri, R. Saffaripour, A. Ahmadi, F. Dashti, and R. Abdoli. 2015b. A new mutation in exon 2
of the bone morphogenetic protein 15 gene is associated with increase in prolificacy of Mehraban and Lori
sheep. Tropical Animal Health and Production, 47(5): 855-860.



Iranian Journal of Animal Science Research Olnl oo pole Sleatirg sy 4 pi
Vol. 11, No. 2, Summer 2019, p. 247-257 WL YEV-YOY .00 YA (lwsl oY oylas 1) al

Investigation of FecX!, FecX” and FecX® Polymorphism in BMP15 Gene in Lac
Qashqgai and Bahmaei Sheep Breeds at Kohkiloueh and Boyerahmad Province

M. Muhaghegh-Dolatabady'*- A. Moradalipour’- F. Mansori*- F. Fattahy? - Z. Sallehi?

Received: 14-01-2018
Accepted: 29-12-2018

Introduction Litter size is an important economic trait in sheep breeding which is influenced by genetics
and environment factors. Application of phenotypic data in traditional breeding programs is a time
consuming process. Thus, marker assisted selection (MAS) play an important role for genetic improvement
of reproduction efficiency. Since, there has been great interest in the identification of major genes that
influence fecundity traits in sheep. Three of these fecundities identified genes are bone morphogenetic
protein receptor type IB (BMPRIB) or Activin Like Kinase 6, known as FecB located on chromosome 6;
growth differentiation factor (GDF9), known as FecG located on chromosome 5 and bone morphogenetic
protein 15 (BMP15), known as FecX located on the X chromosome. The BMP15) is expressed in oocytes
where encodes for a mature peptide of 125 amino acids that stimulate the proliferation rate of the granulose
cells and thus it seems to be essential in folliculogenesis. Some mutations in BMP15 gene are reported to
increase fertility rate. Six different point mutations i.e. FecX’ and FecX” in the Inverdale and Hanna breeds,
respectively, FecX* in the Lacaune, FecX? and FecX? in the Cam-bridge and Beclare breeds, respectively
and the FecX® in Raza Aragoneza breed have been identified in BMP15 gene. In this study, the FecX?®,
FecX" and FecX' mutations at the BMP15 gene were investigated by PCR-RFLP in Lac Ghashghaei and
Bahmaei sheep breeds. The FecX® (G to T nucleotide change) was detected using Ddel; the wild-type strand
was cleaved. FecX” (C to T nucleotide change) was detected using Spel, the mutation-type strand was
cleaved and FecX’' (T to A nucleotide change) was detected using Xbal; the mutation-type strand was
cleaved.

Materials and Methods Blood samples were taken from 92 ewes according to data on litter size at the last
lambing (Lac Ghashghaei: 24 single and 24 double lambing, Bahmaei: 22 single and 22 double lambing).
The animals of the Lac Ghashghaei and Bahmaei breeds originate from two farms in Gachsaran and
Dehdasht, respectively. Then, genomic DNA was isolated from whole blood using the DNA Extraction Kit
according to the manufacturer’s instructions. Required parts of BMP15 gene were amplified using specific
primers (fragment of 204 bp from FecX’, fragment of 235 bp of FecX” and fragment of 153 bp of FecX®)
through Polymerase Chain Reaction (PCR). The PCR products of amplified fragments were digested by
Xbal, Spel and Ddel restriction enzymes and visualized by agarose gel electrophoresis, separately.

Results and Discussion Sheep breeding is the major activity in the Kohkiloueh and Boyerahmad province of
Iran and is very important in the rural economy of this region. Although litter size is an important trait that
affects the profitability of sheep production, but the litter size of almost all sheep breeds of this province is
low. In this study, PCR-RFLP method was used to identify three mutations (FecX’, FecX” and FecX®) of
BMP15 gene in Lac Ghashghaei and Bahmaei ewes. As expected, the size of PCR production for FecX’,
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FecX" and FecX® loci were 204, 235 and 153 bp, respectively. After digestion of amplified fragments with
specific restriction enzyme, the three earlier mentioned mutation sites were not detected in Lac Ghashghaei
and Bahmaei sheep and only the wild-type genotype (++) was observed in both breeds for each mutation of
BMP15 gene. In more detail, restriction digestion of amplified fragments for FecX” locus resulted DNA
fragments with 31 and 122 bp. The wild type of this locus has one restriction site and this means that FecX®
mutation was not detected in two breeds of this study and animal are homozygous for wild type allele of this
locus. The resulted PCR products were digested with Spel and Ddel restriction enzymes for FecX”, FecX'
loci revealed DNA fragments with 235 and 204 bp, respectively. The mutant allele of FecX”, FecX" loci has
one restriction site and enzyme digestion will be resulted in 2 DNA fragments while the wild type allele with
no restriction site, resulted in one DNA fragments with the size. It means all 92 Lac Ghashghaei and
Bahmaei ewes sampled were homozygous wild allele (++) for FecX?, FecX loci.

Conclusion The obtained results of this study indicated that there was an absence of three BMP15 mutations
(FecX?, FecX” and FecX') among the Lac Qashqai and Bahmaei sheep breeds sampled in the Kohkiloueh
and Boyerahmad province, it seems genetic factor responsible for litter size is not related to reported mutated
alleles of BMP15 gene and therefore other prolificacy related genes should be investigated in these breeds
using a larger sample size.

Keywords: BMP15 Gene, Fecundity, Polymorphism, Sheep.
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Table 1- The Ingredients and chemical composition of the initial diet of Holstein calves

(o2 5 223) el o 32 (12)3) Jlate
Components Initial diet Amount (percent)
Barley grain ¢ 4ils 30
Corn grain <) abs 25
Soybean meal Lgw dlus 15
Cotton seed meal «ls 4 dlxs 12
Rapeseed meal Ijis" s 8
Wheat bran su5 joguw 8
Calcium carbonate muls wlby,s 0.5
Salt S 0.5
Inorganic vitamin supplement _jiso sty JoSio! 1
04 duwles (gdse dlge LS 5

Chemical composition

(22 p3) P18 gy 23.81
Crude protein (%)

(Mo 3) Sis 0olo 93.00
Dry matter (%)

S okizgd 3 Jsleels I 26.5
Insoluble fiber in neutral detergent

S5 7.1
Ash

1195 g ca, 20 g Mg, 280 mg cu, 2 g Mn, 3 g zn, 100 mg co, 100 mg I, 3 g fe, 90 g p, 55g Na, 1 mg Se, 500,000 [U

Vitamin A, 100,000 IU Cholecalciferol, 100 mg vitamin E.
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Table 2- Effect of experimental diets on average weight of different age (3 days, 30 days and 63 days) of Holstein calves?

b douiwl 3 YUwLe)" LYY
Factors Experimental rations?
wliogS  SopmsmosS  SomcnosS  Som omogs  SEM P-Value
Control Probiotic Preibiotic Synbiotic
group group group group

(55) iy ¥ i xSilee 41.50 42.50 41.50 40.01 8.410 0.928T
Average weight of 3 days

(kg)

(55hS) S ¥+ i xSileo 50.75® 55.50° 49.51° 46.51° 4971 0.0410
Average weight of 30 days

(kg)

(S59) PV) ol Ljo xSikee 61.75" 72.25% 61.25° 61.05° 6.021 0.0001
(p55k5)
Average final weight (63

days)

(PS9kS) JS 059 i)l nSibie 18.75° 29.51% 17.50° 19.10° 4.562 0.0026
Average total weight

gain(kg)

Brae Suis odlo (ke 21.05% 18.02° 19.03 20.25% 1.729 0.0326
(p5545)
Average dry matter (kg)

1.092? 1.1522 0.615° 1.155¢2 0.0359 0.0040

Erae Shed i co s
Feed conversion ratio

(P<e/40) 5l ) xe glés oi b csdy ya p> cglite gy b Sl

O 095 = (Sigmcsn 25 ¥+ jod) Ko 60095 Y (Ssman )5 Y+ 1) Siguagp 09,5 = (329381 286 1) aal 09,5 =) 1 Jolds (oilojl] (slmoyia”

(SSsmcsn o5 ¥y Somgn p5 ¥ + ) Sge

"Means within same row with different superscripts differ significantly (P<0.05).
2Experimental diets including: 1- control group (no additive milk) 2- probiotic group (milk + 2 gr probiotic) 3- preibiotic
group (milk + 4 gr peribiotic) 4- synbiotic group (milk + 2 gr Probiotic and 4 gr of peribiotic).
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Table 3 - Effect of experimental diets on plasma metabolites of Holstein calves!

b doniwl s Yuwlnj oy
Factors Experimental rations® SEM P-Value
wldog)S  Sgngp oS SdmnosS S ome oS
Contro Probiotic Preibiotic Synbiotic
1 group group group group
() 3 93 73S ) gyl 98.182 86.130 96.950 94.725 4.690 0.1025
Cholestrol (mg dl-1)
() b 3 75 oo ) SyudlS 5 6.982¢ 6.130" 6.250° 6.125 1.033 0.0001
Triglyceride (mg dl-1)
(3 3 3 p)S o ) S8 64.68° 80.132 62.45° 75.22% 1.690 0.0001
Glucose (mg dl-1)
(i) o3 3 py5) LoDl gy JS 7.435 7.110 7.575 7.421 0.076 0.1091
Total plasma protein (g dl-)
() w3 3 p5) sl 5.647 5.355 5.462 5.442 0.177 0.796
Albumin (g dl1)
() w3 32 s ) Sy ouSqpn by 0.422° 0.362° 0.372° 0.352° 0.012 0.0001

BHBA (mmol dl.1)

AP<T40) Syl jb xe coglis wi b i)y o > Cogliie g o b Sl

Vo ) Signr o 095 ~F (SSgmisn 005 ¥ ped) Sigw 52 095~V (Sigmigr p5 ¥+ o) Sigmg g 09,5 =V (939381 86 ) a6l 09,5 =) 1ol oialof] slao

{SSsmsn p5 T9 Somgn 5

"Means within same row with different superscripts differ significantly (P<0.05).
2Experimental diets including: 1- control group (no additive milk) 2- probiotic group (milk + 2 gr probiotic) 3- preibiotic group
(milk + 4 gr peribiotic) 4- synbiotic group (milk + 2 gr Probiotic and 4 gr of peribiotic).
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Table 4- Effect of experimental diets on ruminal activity in Holstein Calves'

[EPESIW YUwLe)" ooy
Factors Experimental rations® |
ald 095 S 09,5 Ko 095 S g ogs | OPM - P-Value
Control Probiotic Preibiotic Synbiotic
group group group group
(el YE )3 4Ba) 0,65 oloj e 324.875 340.485 344.420 330.328 8.143 0.1251
Eating time (Minutes in 24 hours)
(el TF 5 4d) 3,8 o lej ot 365.150 385.685 375.200 374.225 7.645  0.1091

The duration of the rumination

(Minutes in 24 hours)

(cebo V¥ )3 d4ibs) puge JS ooy oo 690.025 726.143 719.620 704.553 12.711 0.1491
Total chewing time (Minutes in

24 hours)

b SOS S, (eli) & 4iD) 55 laj ok 30.725 29.940 31.400 28.425 7107 0.1291
(u_%)m Siis odlo

Eating time (Minutes per kg of

dry matter)

o elj) & 4D) )8 o laj ot 40.375 44.940 41.650 41.675 5820 0.2091

(pae S5 oo p 5318

The duration of the rumination

(Minutes per kilogram of dry

matter)

S il 4 4a8y) e S oo e 71.100 74.880 73.050 70.100 1.181 0.2091

(pae S5 oo p 5318
Total chewing time (Minutes per
kg of dry matter)

(P<A140) 5y 4l xe cgles wi b ciyd)y b y> Coglite gy b Sl
208) Ko e 09)5 ¥ (Sigmisn )5 T+ jod) Sgm 52 0905 ¥ (Sigman )5V + d) Sy 09) =V (529581 186 yed) sl 09, =Y 2ol talol (o "
(Sdsmcsn 5 ¥y Smon pS ¥ +
"Means within same row with different superscripts differ significantly (P<0.05).
2Experimental diets including: 1- control group (no additive milk) 2- probiotic group (milk + 2 gr probiotic) 3- preibiotic group
(milk + 4 gr peribiotic) 4- synbiotic group (milk + 2 gr Probiotic and 4 gr of peribiotic).
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Table 5- Effect of experimental diets on the total population of bacteria after feeding in Holstein calves!

b douil 3 Yuwln)i oy
Factors Experimental rations® |
el 098 Sosmsnosf  SdminesS S ommogs  obM P-Value
Control Probiotic Preibiotic Synbiotic
group group group group
Jests wolor. @) jp0) e Sl S cune
(‘_f..\f V-3
Total population of bacteria
(multiplied by Log of 10 units of
colony formation)
Sl 8.32 8.57 8.50 8.44 0.34 0.4121
Average
Sio V¥ 7.98 8.22 8.35 8.29 0.39 0.3121
14 days
ST 8.46 8.55 8.52 8.48 0.35 0.0621
30 days
Si9) 5V 8.52 8.71 8.65 8.55 0.41 0.0721
63 days

(P<A140) 35yl s ixe cglés wi b csdy yi y> cglite Chgys b Sl

+ ) Sigm e 09)5 =¥ (Sgmcs 5 ¥+ o) SSgm (50 0905~V (Sigman p 5V + 3d) Smag 09,5 =V (509381 186 1) sl 09,8 =Y 2 Jold (alojl (slmoyee”

(Sgncsn pS ¥y Sgngn pS ¥

"Means within same row with different superscripts differ significantly (P<0.05).
2Experimental diets including: 1- control group (no additive milk) 2- probiotic group (milk + 2 gr probiotic) 3- preibiotic group
(milk + 4 gr peribiotic) 4- synbiotic group (milk + 2 gr Probiotic and 4 gr of peribiotic).
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Table 6- Effect of experimental diets on the concentration of immunoglobulins at different ages after feeding in Holstein calves!

b dociwlyd Yuwlnj oy
Factors Experimental rations? PVal
liosS  Sdgmon e  Somasnoss S o OEM -Value
Control Probiotic Preibiotic Synbiotic
group group group group
(5 3 ps5) ilieo (w5 IgG clale
Concentration of IgG at different ages
(g/D
Sion ¥ 10.68° 16.13? 14.35° 11.22° 1.459 0.1801
3 days
SV 9.23° 15.322 13.23% 9.892° 1.392 0.1001
7 days
Sion ¥ 10.68° 15.23% 11.45° 10.22° 1.298 0.1201
30 days

AP<AT20) Syl s xe cogles wi b iy o > Cogliie g o b Sl

Vo ) Signr o 095 ~F (SSgmisn o5 ¥ ped) Sigm s 095~V (Sigmign p5 ¥+ o) Sigmg g 09,5 = (929381 286 8) a6l 09,5 =) 1 Jals (pialof] slao

{SSsmsn p5 T9 Somgn p5

"Means within same row with different superscripts differ significantly (P<0.05).
2Experimental diets including: 1- control group (no additive milk) 2- probiotic group (milk + 2 gr probiotic) 3- preibiotic group
(milk + 4 gr peribiotic) 4- synbiotic group (milk + 2 gr Probiotic and 4 gr of peribiotic).
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Introduction In ruminant animals, the microbial population of the digestive tract can be controlled
by several factors such as growth promoters, probiotics, periobacters, enzymes, essential oils,
oligosaccharides and plant additives. Before weaning, dairy calves are susceptible to many
pathogens and nutritional problems. For several years antibiotics have been used to overcome these
problems also to obtain economic benefits in terms of improved calves performance and reduced
medication costs. However, the use of antibiotics in animal husbandry is in question because of
antibiotic resistance of microorganisms. Research shows an association between the use of sub-
therapeutic dose of antibiotics and antibiotic-resistance organisms. Probiotics are live microbial
feed supplements which beneficially affect the host animal by improving its microbial balance.
Most of probiotic studies that were reported in the literatures used single or two strains probitics
rather that multi strains bacteria, Prebiotics are non-digestible carbohydrates which are not
metabolized in the small intestine and fermented in large intestine. reported that dietary chitosan
oligosaccharides supplementation was effective in increasing the ileal digestibilities of nutrients and
feed efficiency in broilers. Also reported that broilers fed diet supplemented with oligochitosan
prebiotic had higher serum IgG, IgM and IgA concentration compared with broiler fed control diet.
Dietary supplementation with Chinese herbal ultra-fine 3 powder as a prebiotic enhances cellular
and humoral immunity in early weaned piglets. In this study, the effect of adding supplements to
milk on functional parameters, blood metabolites, microbial population and inactivation of
immunoglobulins to calves were investigated.

Materials and methods Sixteen newly-born Holstein male calves were used in four completely
randomized treatments for 60 days.Treatments included: 1- control group (no additive milk) 2-
probiotic group (milk + 2 gr probiotic) 3- prebiotic group (milk + 4 gr perbiotic) 4- synbiotic group
(milk + 2 gr probiotic and 4 gr perbiotic). Calves were weighed at 3, 30 and 63 days of age after
feeding the milk at the morning meal, and the feed intake was measured and recorded daily from
day 10 to the end of the period for each calf. On the 14, 30 and 63 days samples of all calves were
taken from the feces for microbial culture. Blood samples were taken at nine o'clock in the morning
(two hours after the morning meal) on weekdays. To measure the concentration of metabolites,
plasma samples were melting at room temperature to determine the serum levels of serum
cholesterol, glucose, albumin, triglyceride and total protein plasma from a biosorbent kit and an
autoanalyzer (model AlS5, France) with two replications measured. IgG concentrations were
measured by immunoturbidimetry method using the COBAS INTEGRA kit at a wavelength of 800-
400 nm on the fourth day of the course, the total activity was measured for 24 hours by direct
observation (28 and 51). The duration of rumination and eating was considered as the duration of
maturation, and the activity of rumination and eating every five minutes was recorded for 24 hours.
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The duration of rumination and eating from the product of the number of each observation was
obtained at intervals of five minutes.

Results and discussion In calves fed with a diet containing probiotic supplementThe lowest feed
intake and the best feed conversion ratio were observed in all periods compared to other
treatments.Glucose and Triglyceride, total cholesterol concentration, total plasma protein and
plasma aliquin concentrations were not affected by probiotic and peri-biotic supplements in diets
and no significant differences were found between diets. Probiotic supplementation significantly
reduced the concentration of triglycerides in the blood plasma of calves fed with supplement
supplements (P <0.05). The highest concentration of triglyceride was in the control group, with a
significant difference (P <0.05) with other groups. The lowest concentration of beta-
hydroxybutyrate was in the control group, with a significant difference (P <0.05) with other groups.
In the calf Fed with probioticThe total amount of bacteria increased slightly after feeding, but there
was no significant difference between different age groups in the complementary recipient groups.
The highest IgG levels were in the group that consumed probiotics and there was a significant
difference between the control group and the synbiotic group (P <0.05), but it was only numerically
higher than the prebiotic group and this trend All ages 3, 7 and 30 continued.

Conclusion In general, the results showed that supplementation with probiotic additive could
improve the livestock's economic indices.
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