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1- EstroPLAN® (cloprostenol sodium) Parnell life
library
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Table 1- Composition and ingredients of Experimental diets
Ingredients "o Jlag

Sl Treatments
1 2 3

9.87 9.87 9.87

Sid domig

Alfalfa

)3 3w
Corn silage
paiS olS

Wheat straw
pAS poge -

Wheat bran 9.87 9.87
bl s
Pomegranate seed
g b 14.81 14.81 14.81
Barley ground
YolS allous’
Canola meal
236 Lgw 59, ) 4 - -
Fresh soybean oil

o3 JouST bgu 59,
pxidized soybean oil
e o Jae 0.99 0.99 0.99
Mineral premix

Sal Kiw

Limestone

Sod

Salt

() o dslme olionss S 5
Calculated composition (%)

<35
Energy (MCal/Kg) p-40 2.38 2.38

Pl oufan

cp 13.2 13.2 13.4
ol 0395 )3 Joloma Uy

ADF 30.39 30.39 31
S 0asd ) Jolowe b yd

KDF 48.7 48.7 49
Lg)Sl o)La.c
EE

Sd pt Oldng S
NEC 25.7 25.7 24.8

o 0.87 0.87 0.80
Ca
g*“s 0.29 0.29 0.30

S
Ash 8.1 8.1 7.9

19.74 19.74 19.74

27.64 27.64 27.64

- - 8

11.85 11.85 13.72

0.99 0.99 0.99

0.25 0.25 0.25

6.7 6.7 7

o1 ol )bl et g 015 10T o5, (B e 5 005 2] 9, (2 5les dcsilome J558) o35 5y (Lile o
2 psS oo 12 515.0/6 90 40 4 6 5 1/3 20 250 oy 4y i 5 pseadS LS 0,555 e cpysibes jiSie pme s (3] pgziaio
5
Treatments:1) control (fresh oil) 2) oxidized oil and 3) oxidized oil and pomegranate seed
2 Concentration of Mg, Fe, I, Cu, Mn, Se, Zn, S, Co, Caand P is 50, 20, 1.3, 5, 6, 40, 90, 0.6, 15 and 12
mg/g respectively.
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Table 2- Density and measured fatty acid composition of oxidized and fresh soybean oil (mg/g)

Parameters Ay Jgo,8 R ojs [ESESW
Closed formula Oxidized Fresh
Dodecanoic C12:0 0.459+0.01 0.074+0.00 SSpl5390 Al
Tetradecanoic C14:.0 1.055+0.01 0.727+0.00 S5l 5] 5 Al
Cis-9-tetradecenoic C14:1 4.044+0.05 1.15+0.01 S50 5= 9= Ly ]
pentadecanoic C15:0 0.088+0.00 0.197+0.00 Sl nlisy sl
Cis-10-pentadecenoic Ci15:1 0.229+0.00 0.163+0.00 S8kt =10 = Ly 3!
Hexadecanoic C16:0 136.556+0.05 107.328+0.06 SSPS K !
Cis-9-hexadecenoic Cl6:1 0.677+0.00 0.967+0.01 S5 3 =9 = Lo Spnol
Heptadecanoic C17:0 0.838+0.01 0.947+0.01 S5l sl ol
Cis-10- Heptadecenoic Ci7:1 0.439+0.01 0.434+0.01 S59:S3kn — 10 = s !
Octadecanoic C18:0 33.865+0.03 39.234+0.03 SSlS2S spml
Cis- Octadecenoic C18:1 207.055+0.06 218.663+0.04 S8 DS = Ly S
Cis- Octadecadienoic C18:2 cis** 509.21+0.09 525.191+0.08 T Sgl 6 58 = s g
Trans- Octadecadienoic C18:2 trans* 0.108+0.00 5.876+0.02 T Sgl 6 165S] = il 5 el
Cis-9,12,15- C18:3a 68.845+0.01 73.683+0.07 (W) S (65 1555115 12 9 = s sl
Octadecatrienoic
Cis-6,9,12- C18:3y 0.099+0.00 1.038+0.01 (L) Ssgl (5 S0STI2 9 B = s sl
Octadecatrienoic
Eicosanoic C20:0 1.621+0.02 2:929+0.06 R AR AR
Eicosenoic C20:1 0.077+0.00 1.989+0.04 RERTR AN
Eicosadienoic C20:2 0.218+0.00 0.355£0.01 Sl (63135S0] Al
Cis-11,14,17- C20:3 - 0.295+0.00 Sl 65 159501 17 14 11 - s sl
Eicosatrienoic
Cis-5,8,11,14- C20:4 0.223+0.01 0.492+0.01 Sgl 15 15951 14 11 8 5 = s sl
Eicosatetraenoic -
Cis-Eicosapentaenoic C20:5 \ 0.375+0.02 Sl bty 13956] = e e
Heneicosanoic C21:0 R 0.078+0.00 SIgileSin ol
Docosanoic C22:0 1.917+0.02 3.678+0.05 Soil365 93 duuol
Cis-13- Docosenoic C22:1 - 0.072+0.00 S55565 93 =13 = s Sl
Cis-Docosahexaenoic C22:6 0.322+0.00 0.480£0.01 T S35 1355 9= s g
Tricosanoic C23:0 0.247+0.01 0.277+0.02 S3gil5955 55 !
Tetracosanoic C24:0 0.642+0.01 1.299+0.03 Soil3651 5 ol
Cis-Tetracosenoic C24:1 0.117+0.00 0.147+0.01 S393355 15 s Spnsl
Others 31.154+0.03 12.129+0.07 O sl plo
Unsaturated 791.557+0.15 831.102+0.18 AN SV TN
Saturated 177.289+0.18 156.768+0.16 el O (slail
Oil density (g/ml) 0.897+0.05 0.859+0.06 () e 3 p)5) 09y S

*Qif'ferent position of trans isomers: trans/cis, trans and trans, cis/trans.
All bound's position are cis.
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Biosystem ;3 YUlgl oS I onliwl Ly eSS Randox
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(TSH) wgys S0 S3ad5mm 190292 5 (Ta) oS 55 (T3
Loy b jliin <858 GlnYl paseis b co8 il oslinal L

ol s 5 5 5 el il ol il s mgi) i o 5
By05 e oyl B S de
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WSS JgydS by S (655 9IS ogp glo domiul B
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gy il 4 ]
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ol (almjyl pell j— Lo jlogd (10l alie
L ol SIS b I8 55 e oo 3 5,50 sl (58031
3l oslil b g Vi =t + Ti + tiek Sih( T¢t) ik + &k (sple] o
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gy Lo Jlogs gajs5 486 (oS (slo dostul )3 xSilo Ji
el 53l py ealls = Uy (652l L LT 5 NPar1Way
A ploul (46) SAS

Jise slial plo 5 ko ol K sanlive Vi 393 Jio 53
STERNN IS IISPET FORYE RRTIOT
ok s 51 jlass 5K oloj blite @l e 3] 555
392K s > ylass 52 0] slo 85 0581 B il b
gy 3l Jlaegial g (sl 4y (S sl diul ) (g0l
9 ODDS i gl 4y, 4 SAS I3 3 o, 5 Logistic
potdo ) 4 b edlazsl Wald laabl (sl aioly (g)ly xe
Josles YL ODDS s Ly oy g duglio g 5 oS
92) cbls 11 3)50 dxialyd 13 5 (8l 45) oS & (b
(46
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V=(3/14 x4 ab’) 13 ostin Jss b o jl £ste glS e
sy 4 b ga a8 (17) b a il o ly (mdn SO Sl
Dt A i i A5 oS 5 5 sla il
030l 9 igad 351 ¢ 1l codgazme el 20 51 s b pls
2 (Sdgle i o s 6yl per ) oo d (S
638 0 2y gl 3] oolizsl L atelu 12 loj cola ol
&> 5l g o35 3 00 (6] zen )3l Absesl )8
sto pH 51 osbiz_aol s (44) 1,01 g1y Sy 56 Ly o ()]
Merck an !l g5l S b ons 5 lxiliwl 691 Jue Metrohm
8 oS L;{Luyai Oy cldale st (gl a6 ol
S ol Ao jlygse | gy i SThgd SBpas jl el
3 408 e (68 ages {B4) oy (slasl omliyyten
sl y i) (oo L 09580 51 Gy el Jas e (550 32000
L diges cdeaScts ole yid Llso 4 o ol3) & sy 25 (S il
S =20 C 3 )5 (Slogel (g clale (6,8 ol b
(12) s
9 rel)S g 0dd 4oyl oMo (o) b 0y (sladu
L Ll o lasl CuS 5 5 48 (sile 3o (32) o))
CP 3800 Jue Varian 5L5 31,5 5Leg,S 08w jl oaliul
olS_tylesl )5 CP-Sill 88 ygius o FID 1177 5500l 4, 395
Apiieo L:_M:p)é olKisly ols pale 09,3 Jle puudgulio lisass
350 C poaads 10 cue 4 g (slod Il (5 .05 yoss
g il L3 260°C slos & dids 35 C g5 L s s
12 456 poda 51.(33) by aslsl aids 30 oo a4y byl s o]
Jobs 5B gt 4 S5l 385 )b cod 4ads 5o 1l e
I inlagl o asb) IS 4 LalSiulesl sl 5lil b aoliz

1- Cardiovascular Risk Index
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=inlS 39y 1o 4y s 2 jlas 5> dominlp ol e
(63) yLson 5 5l 5553ls gl Ly o bl ()l gino e
Lo g ylSgy g Lo GaylSe 10 guiliwsT wjiwl )b cisllas
g4l o Jgbo 9 1 sla JSosl a5l il olSin

(48) 53,5 Jskos guommo 3,8kas 55 M) sl

blod jl aizy s odalie 55 (1 slos) Lgw o6 pB (29 (55l
o= e (PROM07) cisls ()l (mine ds Jwo L (55l
GBS (il dre i pob ol e & Cns 2 Jlos 5 a3
2 o 3 gl 0dig i 5 Jolone b yud e el .cdly
Jagi 388 Jo p> iy (6l imopd SEalT L e & s
oial39l (P<O/001) (o)l (gine gk 402 5 1 (slajlos & Cons 3
S (5 kg 53 Jolonel yud s CublB fimen .23l
ol az pn (P<O/05) csly 2ol 812 Jlas 4 o 3 Jlows

1 .o . . LT .
(ol 51 U8 atin 1) o Jlael 5l Ly 42 2 e (Sligol (55925
Table 3- Effect of treatments on nutrient digestibility, voluntary feed intake, urine pH and volume, faces

parameters, weight change and rumen ammonia nitrogen, 2 weeks after treatment (1 W before parturition)*
Z .

Aol b o
Parameters Treatmentsz SEM P-Value3
1 2 3
() S osle i ol 57.05 53.04° 63.67°" 2.55 P <0.001
DM Digestibility (%)
0 - T
() Comm aazags > plona 8 it oLl 31.52° 26.64° 5315 ° 4.03 P<0.001
ADF Digestibility (%)
() s oxugd )3 Jgbra U b ot okl 47.94% 42.45° 53.75° 3.20 P<0.05
NDF Digestibility (%)
) ol olas i ol 92.07" 89.57° 94.54° 0.51 P<0.01
EE Digestibility (%)
() P iy s ol in ol 6349° 54.58° 66.55° 2.25 P<0.01
E:P Digestibility (%)
éﬁiﬁ’Nﬂ NP)HS Li;)g‘;’;f Skigel 0o 19,509 14264  23.835° 1.651 P<0.05
- 3
() s i il 26.34° 7.40° 43.50° 6.08 P<0.01
Ash Digestibility (%)
(39 » St o3lo p8) STy (48] B ghmo 1416.86 " 1332.75 1524.54 2 33.82 8p<0.05
Voluntary feed intake (gDM/d)
(P55 9k8) ily 51 8 oy Jlosl 51 e siin 3 5
Body weight 2 weeks after treatment prior.to 52.295 51.546 53.348 0.836 P=0.38
parturition(kg)
(55k) el 058 52 55 o e g5 (g oo 5.012 4.875 5.086 0.512 P=0.96
Lamb birth weight in parity (kg)
F)r: )L)" r“;:';';”“ 8.695 ° 8.698 ° 7.611° 0.183 P<0.01
SN url
(cuebur 12) o 13! gl il 9.281° 9.299 2 8.981° 0.054 P<0.01
Collected urine pH (in 12h)
(L)Ji)n); fjlér:l )(‘r);‘llzj" 706.44°  1169.77%  871.76" 102.50 P<0.05
I VOIu
fobin K oole huoys 40.23 55.78 44.84 8.90 P=0.24
(o o) gghsa oS o 6.544° 5.006° 6.181° 1.006 P<0.01

Faces ellipsoid volume (cm®)

23l o e SIS iy 3, yo )3 wlie b g b oSl

035 ol U] a5 005 30T (525 (3 slesd 5 005 20T 85, (2 o dcsibne J558) oib 2y (L sless’

"Means with different alphabets are statistically different.

(POI08) 5,ls (2 )ls sime & oo oslisie coodls 93 by 05,5 g3 csglis
. . e e 4
(403 @lo 2 (o 0 pyS (o) (italoj] Sygd o 5| el B

2 Treatments:1) control (fresh oil) 2) oxidized oil and 3) oxidized oil and pomegranate seed.

% parameters with Latin signs just trend to be different.
* 8 h after feeding (mg/dl rumen liquor)
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Table 4- ODDS! ratio of one-way dual comparisons of treatments effects on qualitative faeces variables

Variables/ treatment ranking® T,
’ 3 2 o Moot s 435 i 5
Treatments®
The lack of apparent 0.348 0.319 1 ) )
density of fecal pellets 4P=0.06 P<0.05 AL oS5 pue
b absy, na '
1>3%>2 . z
1.088 - 2 gp 4
P=0.88 - 1%>3>2¢
Occurrence of hybrid 0.680 6.350 1 =z
pellets in faeces P=0.52 P<0.05 At sl 458
2°>1°% 32 0.107 - 5 gde 53 3.5 50
P<0.01 - Y>3t
The hair fall observed in faeces pool 3.407 4.588 1 OFe 33 32 S5
2531 P<0.05 P<0.01 .
0.743 i > S O3e) o
(C}Eu\ﬁ A\j«A
P=0.58 ; 25>38> 1

1
ERUPEIENN S0y gm sl 55 5 05 a8y S 4 6 il VL ODDS o L b (B (s lasles il 55 60508 Ot Sa)led (2655 alia 5>

N3 ma pean 55 &S 2 b Y G b (sl sles ODDS (sla S (6513 (e s ool gy 5 L3l oo i35 30 domiel 3 Sl slad 53 3 g G515 o 0L
Sl simn s Jon 05,8 55 sl ookt ST ST dian 5 0ol ST 5555 (3 5l 5 0okt ST 5805 (2 5l o((55mn J25) 036 sy L sl ¥ pline 508, 1, 0/05

.(P<0/08) s,I>
*In comparison among treatments group in vertical and horizontal columns, a group with higher ODDS ration trend to acquire lower

grade in a variable. > Ranking demonstrate the frequency for each group in defend variable and different group in Latin alphabets are
statistically different based on ODDS ration p-value.® Treatments:1) control (fresh oil) 2) oxidized oil and 3) oxidized oil and

pomegranate seed. 4 groups trend to be different (p<0.08)
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Table 5- Effect of treatments on blood parameter related to nutrient metabolism and physiological status in 2 week after

treatment’
S5 slawml b s
Blood Metabolites Treatments” SEM P-value
1 2 3
%ﬁg7d7f o) S 55 56.485 52.878 59.679 6.51 P=0.64
%‘T&ﬁf’f f’““’l) (Js félf)“ls 103.821° 115113" 114.041" 2.992 P<0.05
ota oestrol (mg.
mg
E:ﬁ;f"(")’;j);;‘“’) Jj)«wls -HDL 69.167 ab 61387a 74863b 2922 P<0.05
mg
m
Cﬁ;)R&P T 1.525° 1.789" 1.640° 0.025 P<0.05
gﬁﬁsé ;iéﬁl)}% 32.708° 21.829° 34.718° 2.04 P<0.05
gﬁg AJZ" ﬁlfl‘l'_’)" 2 Sorn 0.632 0.723 0.590 0.074 P=0.39
m
(Tfteilb ;i))teJii Eﬁf 66.825 64.276 65.971 1.358 P=0.47
kﬁap " )(O;Tj” 28.431 28.407 27.614 0.645 P=0.61
umin (g
((:ji)l);ufi)rs])(ggfsﬁls 37.356 36.913 38.350 1.050 P=0.40
ﬁglgls sl o 0.779 0.783 0.721 0.027 P=0.21
(E;JLI\TE » r/’afl)gw) oo sl oyl (jg s 19.273 20.988 18.910 0.407 o047
mg
(gjwtdA " P)(SLATc)iliw‘)s 0.843° 0.799%® 0.769° 0.019 P<0.05
reatinine (mg
Ew‘/)cs: . uﬁ- ol o 23.490 27.097 23.466 1.447 P=0.17
un/Creatinine
s 5 o) it ot 0.311 0.380 0.246 0.049 P=0.45
Bilirubin Direct (mg/dl)
g:z:;;/’;l’;’s ) oo 8.354 9.203 8.849 0.444 P=0.27
g?nfg;;df)#’;w) - 8.453 8.527 6.905 0.610 P=0.23
C):/épde S 1.022 1.009 1.329 0.116 P=0.24
E\ZJL({JA )/gdfgw) - 2.948 2.909 2.978 0.106 P=0.90
g (mg

il e I sime OS] cLls iysy y 5 abie i g b laySile
U 5 005 38T (59 (B o g 00 T 89, (2 o {silme J528) o3 29, (L e
(2013 9 iSe) s’
"Means with different alphabets are statistically different.

Treatments:1) control (fresh oil) 2) oxidized oil and 3) oxidized oil and pomegranate seed.
®Ratio (Macpherson, 2013).
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Figure 1- Effect of Treatments 1)Fresh soy oil 2)oxidized soy oil and 3) oxidized soy oil + pommegranate seed on concentration of
thyroxine, triiodothyronine, and TSH
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Introduction Oxidative stress is metabolic and physiologic status caused by imbalance between free radical
production and antioxidant defense of body. In some physiological status such as rapid growth, parturition,
disease and high production rate that imbalance would occur. High producing dairy animals are suspected to
oxidative stress and require to antioxidant supplementation. Negative energy balance in early lactation force the
nutrition specialist to apply oil and high NFC diet to exceed the requirement of high producing dairy animals
such as Holstein cows and Saanen goats. In recent years, the attention to the use of herbal or organic antioxidant
in animal nutrition has increased. This study was carried out to investigate the effects of feeding oxidized
soybean oil (OSO) plus pomegranate seed (PS) as a natural antioxidant, on metabolism and physiology of
Preparturient Saanen Goats.

Materials and Methods Eighteen Saanen dairy goats with initial body weight of 47 £ 9 kg were assigned to
three dietary treatments in a completely randomized design with repeated measurements for 21 days before
anticipated parturition. Experimental treatments including: 1) base diet and 4% fresh soybean oil (FSO), 2) base
diet and 4% oxidized soybean oil (DM basis) respectively, and 3) base diet plus4% OSO and 8% Pomegranate
seed (OSO-PS). After 2 weeks of feeding trial diets, goats were sampled for blood, rumen liquor, faeces and
urine for measuring parameters of blood glucose, BHBA, lipid and nitrogen profile, rumen liquor ammonia
nitrogen, urine pH and volume, faeces qualitative and quantitative variables and other responses such as nutrients
digestibility. The GLM procedure of SAS software v.9.2 were used for statistical analysis. Initial body weight
and metabolic variables were used as covariate in the model.

Results and discussion All nutrients digestibility, Ruminal ammonia nitrogen and voluntary feed intake were
decreased by OSO (p<0.05) and increased significantly by OSO-PS vs. FSO. Urinary pH was significantly
decreased by OSO-PS in comparison with other treatments. Urinary volume was increased (p<0.05) and the
faeces bolus Volume and humidity significantly reduced by OSO vs. other treatments. Triiodothyronine and
creatinine concentration were significantly decreased by oxidized soybean oil (treatment 2) and OSO-PS
(treatment 3) compared to sham control (FSO), and fasting glucose was significantly decreased and increased by
0OSO and OSO-PS vs. FSO (p<0.05), respectively. The metabolism of all types of Cholesterol was significantly
altered by the treatments but the fluctuations of other parameters were not significantly differed among diets.
This result is in accordance with other studies on herbal antioxidant feeding to ruminant, but the difference is in
study situation of stimulated oxidative stress in this trial. Its might be suggested that antioxidant capacity of
pomegranate seed could be an effective agent on saving turnover rate of epithelium against free radicals and
other lipid peroxides.

Conclusion Generally, oxidative stress metabolic signs and statues were stimulated by OSO but most metabolic
and physiological indices were improved by hormonal and antioxidant effects of PS. Improved nutrients
digestibility, blood parameters, urine and faces variables and rumen statues regarding to the results, proposed
that pomegranate seed or other derivatives, raw or processed form could have a potential effect on economical
and health parameters of domestic animals. Also regarding to lowering pH potential of pomegranate seed, it's
supplementation in preparturient dairy animals might be a good strategy for acidifying diet and animal body to
the prevention of metabolic disorders.
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1- Professor assistant, Department of Animal Science, University of Birjand, Iran,
2- Professor, Department of Animal Science, Ferdowsi University of Mashhad, Iran.
(*-Corresponding author email: s.e.ghiasi@birjand.ac.ir)


www.sid.ir

