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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)
o5 sl ol ey 10.0 10.0 10.0 10.0 0002  0.002 0.002
BUN (%)?
$lyansl i gieal bl 10.0 10.0 10.0 10.0 0.002 0.002 0.002
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LDL (mol/L)°
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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
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SLow density lipoprotein

S Y-V -1

3l 3 wged gl JS b alie ad> by IS5 )V

bly SOl 4 2lael Lol Xigh 45 eSSl g 0yl 0 93 4 SIS (3900 5 (Bl (slaygrre lgie o JS5 pie Y/

298 aby 35lp U5 seme clyie 51 mg 1215 0Bl a1y 5 JolS s (gl 4l (6390 9 BBl eV

3l o] 3 045 4yl (glgiome Bpna g didgs iy Loy Cun b b g il o JS gt V)

iy a3l Ve ojlul L Times New Ruman .55l ¢ly 5 B Mitra w)ls ol JSi5 lgize o olgis cigd v/
g dy B by 5 plois 9 a3l Sy ol o)l 5 S5 e b IS5 IS )5 095 andgi 4 Cigh ojluil

o3litl dyies g ol slagSIl 5| (S5 )50 )3 tazgr g oalitl by IS 13 (gd9as g 88l slbygme 13 oundSl Slasl 51V
Sl At sl IS adST > die; STy g 295
.. (9,0 A e o : .
58 oolizd (B O IO 0, AL ) el g e s slayliges 2 ¥
29 (5 )bags S5 5> Jsb bglas 5 JSb y92 215 a9l 51V
o] oy RIS (el S 5V B 295 )15 055 4 elSs 9y EXCI 1380 25 b 395 (n V/



240

200

160

120

80

Gas Production (ml/gDM)
(S aole 5 3 J2d o) S5 by

40

—<&— Control
---®--- 5% BP
--A-- 20%BP

12

24 36

48 60 72 84 96 108 120

Time (h)
(ewsle) le

INVItro Lulys 55 g olise p o 9 (058 OV gamme ilises olaw il —Y JSd
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Table 1- Ingredients and chemical composition of experimental diets for Baluchi ewe lambs

i lojl 09,5
8 p> S 43 Experimental group
Diet composition Jus © g 095 09 55— 0 gadow
Control Se Cr Se-Cr
pAS olS 5 5 5 5
Wheat straw
iy ddsle
10 10 10 10
Alfalfa hay
@52 Pl 10 10 10 10
Corn silage
; 30 30
Pes by - 30 30
Barley grain
bgo dlus’ 9 9 9 9
Soybean meal
A8y ol
i 115 115 115 115
Beet pulp
PS5 g 15 15 15 15
Wheat bran
o1 3g ST LS &l 8 8 8 8
Extruded linseed
Sl 0.3 0.3 0.3 0.3
Salt
LS Sl S 0.7 0.7 0.7 0.7
Calcium carbonate
| e ey JoSio 0.5 0.5 0.5 0.5
Mineral-vitamin supplement
(PS5 okS 53 p )5 (o) (yguio—p il _ 15 _ 15
Selenium-methionine (mg kg™)
(pSokS )3 p5 ko) (isiopyS . - 0.8 0.8
Chromium-methionine (mg kg™)
wlord oS 5
Chemical composition
(22,3) ¢ o9 157 16 157 15.9
Crude protein (%)
Y = z . - P
(P55 52 S HSIS) i J5 o555 257 257 2.57 257
ME (Mcal kg™)
(A.o))) S 0di gy J}bub Ul
NDF (%) 36 36 36 36
v(.x.@);) PIESVARLCS
7 7 7 7
Crude ash (%)

Aeo by e LS FA o clale g oS Y 5Sie 5 ¥ 58l Fgo)¥ e s A b A0 S oS p)55lS a5 0d o3l ipeli g Jyine JoSo 5’
D92 p)S o ¥oo lanaSt 5T g Ve poiibs
ool 015 daloee (SRNS) S5 (5088 lg5eis magio e 133l 5 Lo (010 53k 1 (5 JS18e) pmmadiplia (5551
(NRC, 2001 U aulowe) 355 02 £,55LS 13 5,5 Juo +/TYY 0> posihs clale g0 85lS 13 £, 0/ g AD a5 s 0> i g Mv&l&r
The mineral-vitamin mixture contained (per kg supplement): Ca 195 g, P 90 g, Mg 20 g, Zn 3g, Fe 3 g, Mn 2 g, Cu 280 mg, Co 100
mg, |1 100 mg, Se 10 mg and antioxidant 400 mg.
Metabolizable energy (Mcal kg™*) was calculated by small ruminant nutrition system software (SRNS).

3Calcium and phosphorous concentrations were 8.5 and 5.9 g/kg respectively, and selenium was 0.27 mg kg™o f diet (calculated by
NRC, 2001).
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Table 2- Effect of organic selenium and chromium supplements on performance of Baluchi ewe lambs

bl 09,8
ascul Experimental group
Parameter Js o gadas P95 (995~ @ guidw oSSl 3, lli! glas

Control Se Cr Se-Cr SEM
(e s 91‘5 ) & ol 24.45 24.72 23.98 24.20 0.3898
Initial body weight (kg)
(pS3h5) 0% 039 SSle 30.05° 30.80° 31.50° 30.97 0.1692
Average body weight (kg)
(p5) lis) 0js &I 158.26" 175.75% 201.62° 185.05% 6.1143
Daily weight gain (g)
(“5_ ) <lis) “f'”& Sras 944.68° 942.11° 1059.53? 1014.34° 4.9997
Daily feed intake (g)
hE syl 5.96° 5.36" 5,259 5.48" 0.1767

Feed conversion ratio

(P <e/-0) sl o Yo siae glis (sl wliie s By b cind, o (sl Sibee
Means with different letters in a row differ (P < 0.05).
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Figure 1- Live weight changes of Baluchi ewe lambs in response to experimental treatments (At weeks 6, 7, 8 and 9, Cr
vs. control and Se (P < 0.05); at weeks 7, 8 and 9, Se-Cr vs. Control and Se, (P< 0.05)).
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1- Catecholamine
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Table 3- Effect of organic selenium and chromium supplements on serum parameters of Baluchi ewe lambs

srinlo3l 09,5

Experimental group
o], Js gl P95 P95~ gl 0rlke 3 luibil glas
Parameter Control Se Cr Se-Cr SEM
L3 (o2 52 p 5 ) 5585 68.10° 5826 56.12° 55.57° 1.7395
Glucose (mg dI™)
L2 (02 52 .5 ) 039 49.79 50.87 5358 56.77 3.4857
Urea (mg dI™)
Ll g2 2 p5 k) 85 0.90 0.97 0.98 0.93 0.0472
Creatinine (mg dlI™)
U3 02 52 5 o) Jp 28 63.0 58.33 59.20 60.0 3.6925
Cholesterol (mg dI™)
(5 o 2 £5) 5 O 7.90 7.88 8.03 8.03 0.2833
Total protein (g dI™)
(2 o3 12 £5) consd] 3.88 3.88 381 3.86 0.0887

Albumin (g dI)

Means with different letters in a row differ (P< 0.05).
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Table 4- Effect of organic selenium and chromium supplements on serum cortisol and glucose concentrations of lambs
under transportation stress condition

ialojl 09,5

Experimental group
il 8 RS el g pgS-pgle (a0l 3l gllas
Parameter Control Se Cr Se-Cr SEM
(o> 3 £359,5%) Jo3irs5
Cortisol (ug dI'h)
ol ot 320% 335% 367° 2.40° 0.4506
Pre-stress
o 3l o 680 430 542 5.20 1.1825
Post-stress
(deewd 3 p)5 o) 5515
Glucose (mg dI™)
ol ot 75748 7075 60.75° 70.0% 41019
Pre-stress
o o 127.750  101.0° 720°  106.66% 17.7443

Post-stress

Sl a1, sagesS pli poyS Jlasl 4z sl S 3925 (V)
o poie oI5 Clale (Rl (V) iy GRagh b b,
gy Ll asly s cpdgus] g oo crdguas] @y (55l

1- Chromodulin

(P<e/+0) sidboo o gine glis Sl ey By b cind, o (sl ySibeo

(P=1-75Y) cdly Gial3él (sl gime sshas G235 5] B & s (25 ) g 35585 Cale S8 05 50
Means with different letters in a row differ (P< 0.05).
In control group, glucose concentration significantly increased post-stress vs. pre-stress (P = 0.0362).
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Performance and Physiological Response to Transportation Stress of Baluchi
Ewe Lambs Fed Selenium-methionine and Chromium-methionine Supplements
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Introduction Most parts of Iran are located in arid and semi-arid areas which animals undergo feed shortage
due to poor natural vegetation. Metabolic modifiers such as anabolic steroids, somatotropin, beta agonists,
vitamins and minerals, fed in extra-nutritional levels, increase growth rate, feed efficiency, carcass leanness,
profitability of livestock production and decrease carcass fatness. Moreover, heat and transportation stress results
in decreased feed intake, body weight, average daily gain and reproductive performance of animals. Chromium
(Cr) and selenium (Se) are micronutrients which could be considered as metabolic modifiers. It has been
reported that dietary Se supplementation improves reproductive performance, oxidative stress, immune system,
as well as growth performance of the animals. Cr supplement, as a constituent of low-molecular-weight Cr-
binding substance (LMWCr) or chromodulin, also increases glucose tolerance by potentiating the action of
insulin. However, there are a few information regarding the effects of organic Se and Cr supplements on
performance and blood metabolites of ewe lambs under transportation stress. Thus this study aimed to evaluate
the impacts of feeding selenium-methionine (Se-Met) and Chromium-methionine (Cr-Met) supplements on
growth performance and blood metabolites of ewe lambs.

Materials and Methods Twenty-four Baluchi ewe lambs with mean body weight of 24.2 £ 0.4 kg and 4
months old were allocated randomly to 4 dietary treatments including (1) control diet (no Se or Cr
supplementation), and control diet supplemented with (2) Se-Met (1.5 mg kg™ dry matter (DM)), (3) Cr-Met (0.8
mg kg*DM) and (4) Se-Cr-Met (1.5 mg of Se-Met plus 0.8 mg of Cr-Met kg*DM).The whole experimental
period divided into two periods of adaptation (2 weeks) and data collection (9 weeks). A transportation stress
was applied by transporting the animals in a truck in a bumpy road for 30 minutes in 8th week of the experiment.
Blood samples were collected at commencement and the end of experiment. For transportation stress, blood
samples were obtained just before the lambs were loaded and unloaded from the truck. Serum glucose, urea,
creatinine, total protein and albumin concentrations were measured by spectrophotometer and cortisol by
enzyme-linked immunosorbent assay (ELISA) method. Statistical analysis was carried out using SAS software.
A mixed model with fixed effects of treatment, time and random effect of lamb within treatment x time were
used. A paired T-test was used to compare the blood metabolite concentrations pre-transportation with post-
transportation stress.

Results and Discussion The results indicated that, feeding ewe lambs diets contained organic Se and Cr
supplements improved average daily gain (ADG) and feed conversion ratio (FCR: control, Se, Cr, and Se-Cr

were 5.99, 5.41, 5.22, 5.45 respectively). Lambs in Cr-Met group showed the highest feed intake and live weight
gain compared those in the control. Blood glucose concentration decreased in Cr-Met fed lambs in comparison
with control animals. Feeding Se-Met and/or Cr-Met supplements had no effect on blood urea, creatinine,
cholesterol, total protein and albumin concentrations. Based on the findings, blood glucose and cortisol
concentrations were increased in response to transportation stress. Feeding Cr reduced the concentration of blood
cortisol. It seems that the beneficial effects of Cr are associated with its role in carbohydrate and protein
metabolisms. Chromium potentiates insulin action by enhancing its binding to target cell receptors and also by
improving its post-receptor signaling. Insulin increases protein synthesis, efficiency of amino acid transport, and
carbohydrate and lipid utilization and reduces protein degradation. Selenium supplements also improve feed
efficiency by increasing triiodothyronine activity and enhancing antioxidant status. Moreover, Cr can prevent the
deleterious effects of transportation stress.

1 - Assistant Professor of Animal Science Department, Faculty of Agriculture, University of Jiroft, Iran

2 - Professor of Animal Science Department, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran
3 - Associate Professor of Clinical Pathology, Faculty of Veterinary, Ferdowsi University of Mashhad, Iran
(*- Corresponding Author Email: moosaee.amir@gmail.com)
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Conclusion It could be concluded that feeding ewe lambs with organic selenium (0.8 mg kg™) and chromium
(1.5 mg kg™) supplements may improve feed to gain ratio and ameliorate the changes in blood glucose and
cortisol concentrations in response to transportation stress.

Keywords: Baluchi ewe lambs, Chrome-methionine, FCR, Selenium-methionine, Transportation stress.
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Table 2- Earthworm biomass yield and vermicomposting efficiency at the end of the experiment’

P 3 015 B3 ke (05) Linlejl bk 055 8355 8355 9 (5 3) g o3 8331

Treatments (,e;) . Live weight of worms at the end of the Vermicomposting efficiency (%)
Worms application (g) experiment (g)

T, 80 273° 53¢

T, 80 319° 59°

T, 80 409° 63°

T4 80 49561 86a

SEM? - 4.362 3.518

P-value - 0.0001 0.0012

"Means within same row with different superscripts differ (P<0.01).

T4: 100% Rumen Content
T,:60% Rumen Content + 40% Vegetables and fruits Wastes
T,: 60% Rumen Content + 40% Mushroom Wastes

(P<elo1) wasbia Jlagine S gl b o By b gy clacuSils

T,4: 60% Rumen Content + 20% Vegetables and fruits Wastes + 20% Mushroom Wastes

2 Standard Error of Means
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Table 3- The effects of application rate of organic wastes on the chemical composition (% of dry matter) of vermicompost
produced from rumen contents®

. . A . L o P ol BUWI 5 Jaloel S
lb)lo.y A 03k 'ol» P9y ,ab S ,ab QU ,~»5l> S5 b T bH
Treatments DM? cp? EE* CF® Ash b e

NDF ADF

T, 86% 16.50° 4.10 32.73° 8.822 41502 27.33° 6.76"
T, 81° 17.44° 4.80 28.13° 7.67° 40.18° 26.11% 6.15°
Ts 88? 17.05™ 4.34 30.52° 8.16% 41.42° 28.64% 7.55°
Ta 84P° 18.45° 471 28.53" 7.66° 38.87° 26.00° 7.02%
SEM® 1.2 0.416 0.077 0.336 0.054 0.514 0.111 0.029
P-value 0.0015 0.0002 0.0005 0.0037 0.0006 0.0019 0.0011 0.0003

!Means within same row with different superscripts differ (P<0.01).
T1: 100% Rumen Content

T,:60% Rumen Content + 40% Vegetables and fruits Wastes

T,: 60% Rumen Content + 40% Mushroom Wastes

(P<eTo) sl Yl gime BT glyls il e By byt 1o (slapuSolie’

T,: 60% Rumen Content + 20% Vegetables and fruits Wastes + 20% Mushroom Wastes
2Dry Matter 2Crud Protein *Ether Extract >Crude Fiber . °Neutral Detergent Fiber .’Acid Detergent Fiber

8Standard Error of Means
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Table 4- the effects of application rate of organic wastes on DM rumen degradability parameters of vermicompost produced from
rumen contents*

Y€ ol T s 423295 a3 Ty €5 L (1) Ertiy 30
Loy OamliS! Degradability Parameters? Degradability (%) by passing rate®
Treatments™ —incubation 4 (9¢) b (%) C6h)  ath (%) 2 (%) 5 (%) 8 (%)
time (24h)

T 46.30° 12.27 58.23° 0.039 70.50° 50.77" 37.85 31.45

! 53.29 ' o ' T s ' 1a7b
T a1 11.01 69.09 0.037 80.10 56.87 41.45 33/87
T, 57 778 11.88 57.67° 0.04 69.55" 49.42° 36.67 30.27°
T, > 550 12.63 74.42° 0.041 87.05% 62.90% 46.45 38.10°
SEM* o001 0.785 2.390 0.002 2.410 2.020 1.600 1.330
P-value : 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
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*Means within same row with different superscripts differ (P<0.01).

%a: Solutions that quickly disappears bags, b: Insoluble materials that are potentially degradability, c: The rate of degradability b.
*The effective degradability of dry matter feed tested (vermicompost) in pass rates (K) 2, 5 and 8 percent per hour.

T4: 100% Rumen Content
T,:60% Rumen Content + 40% Vegetables and fruits Wastes
T,: 60% Rumen Content + 40% Mushroom Wastes

T,: 60% Rumen Content + 20% Vegetables and fruits Wastes + 20% Mushroom Wastes

4Standard Error of Means
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Table 5- the effects of application rate of organic wastes on rumen degradability parameters crud protein of vermicompost produced
from rumen contents®

Y€ oboj TSy 420 st Type E5 L (1) s we
Bl OomlieSSl Degradability Parameters? Degradability (%) by passing rate®
Treatments —incubation 4 (o¢) b (%) ch)  atb(@)  (2%) 5 %) (8 %)
time (Z%h)
T gg'ggb 8.23% 64.55" 0.031 72.79b 47.82° 35.329 26.60°
T, 35 540 8.45% 74.02%® 0.027 82.51° 54.20° 37.65° 27/37°
T, 17 430 7.30° 64.58° 0.030 71.95° 46.40° 33.10° 24.65°
T 0650 9.79% 80.93 0.028 90.79° 62.37° 41.25° 35.12°
SEM* 00001 0.532 3.020 0.002 3.125 0.935 0.465 0.339
P-value : 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

P<el)) ilygo o e SMS] (ghls wlia pé By b pgias b (sl cySolie’
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Means within same row with different superscripts differ (P<0.01).

2a: Solutions that quickly disappears bags, b: Insoluble materials that are potentially degradability, c: The rate of degradability b.
*The effective degradability of crud protein feed tested (vermicompost) in pass rates (K) 2, 5 and 8 percent per hour.

T4: 100% Rumen Content
T,:60% Rumen Content + 40% Vegetables and fruits Wastes
T,: 60% Rumen Content + 40% Mushroom Wastes

T,: 60% Rumen Content + 20% Vegetables and fruits Wastes + 20% Mushroom Wastes

4Standard Error of Means
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Figure 1- Diagram related to the disappearance of dry matter vermicompost
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Figure 2- Diagram related to the disappearance of Crud Protein vermicompost
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Introduction Vermicomposting is the process of composting organic materials using various worms to
decomposing vegetable, food waste, bedding materials and many organic waste materials. Many wastes and
residues have been used to produce vermicompost. Using variety of left over products such as vegetable cuttings,
food wastes and manure from cattle and chickens for vermicomposting can inhibit environmental pollution while
producing valuable vermicompost. However, worms require specific conditions for activity and composting.
Vermicast (worm manure) is the end product of the breakdown of organic matter by earthworms which usually
applies as an organic and natural fertilizer. Due to appropriate protein and organic matter of vermicast or
vermicompost, it is maybe possible to use vermicompost as a feedstuff in ruminant animals such as low
producing cattle, sheep and goats. Then, the aim of the current research was to investigate the possibility of using
rumen content which has been enriched with organic wastes (fruits and vegetables waste, oyster mushroom
wastes) as a decomposing material for worms and nutritive value of the produced vermicompost for ruminants.

Materials and Methods Experimental treatments were T;: rumen contents (control), T,: 60% rumen
contents + 40% fruits & vegetables wastes, T3: 60% rumen contents + 40% oyster mushroom wastes, T,: 60%
rumen contents + 20% fruits & vegetables wastes + 20% oyster mushroom wastes. Three boxes (65x35%30 cm)
were made for each treatment and 8 kg of materials and 80 grams of worms (200 worms) were added to one of
them. The boxes were kept for 75 days in a room with 25°C temperature and 65-70% of relative humidity. After
75 d, a sample of each replicated was chosen for pH and dry matter analysis. Another sample from each
replicated was grounded and analyzed for chemical composition (crude protein, ash, crude fiber, neutral
detergent fiber, acid detergent fiber) and gas production measurement. Gas volume was recorded at 2, 4, 6, 8, 12,
16, 24, 36, 48, 72 and 96 h of incubation. The kinetics of in situ was estimated using model: P=a+b (1-e*). The
effective degradability of dry matter and crude protein to feed was calculated by the following equation ED =
a+bc/(c+k). Rumen rate of passage k which to calculated effective degradability of this study, from rate of 2, 5
and 8 percent per hour was used.

Results and Discussion Vermicomposting efficiency was lower in T4 and higher in T, and T5 treatments
when compared with T,. The highest and lowest vermicomposting efficiency was in T3 and T, treatments,
respectively. Moreover, T; treatment showed the highest crude protein and crude fat concentrations among the
treatments. T treatment also had the lowest ash, crude fiber, neutral detergent fiber and acid detergent fiber
concentrations among the treatments. The values of pH after 75 days were 6.76, 6.15, 7.55 and 7.02,
respectively. The concentrations of crude protein for T, to T, were 16.50, 17.44, 17.05 and 18.45%, respectively.
Also, the concentrations of neutral detergent fiber for T, to T, were 41.5, 40.18, 41.42 and 38.87%, respectively.
Moreover, the concentrations of acid detergent fiber for T, to T, were 27.33, 26.11, 28.64 and 26%, respectively.
The results of effective degradability of dry matter with a pass rate 0.02, 0.05 and 0.08 with the highest in the
T4, 62.90, 46.45 and 38.10 percent respectively, And reported effective degradability of crude protein, with
same pass rate, 62.37, 41.25 and 35.12 percentage respectively (P<0.01). The results showed that by mixing
appropriate amounts of organic wastes (cellulosic resources) with the contents of the rumen to produce
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Tabriz, Tabriz, Iran.

2- Professor Department of Animal Sciences, Faculty of Agriculture, University of Tabriz, Tabriz, Iran.
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vermicompost with good nutritional value (energy and high protein) can be used as animal feed.
Conclusion The results of this study show that using up to 20% fruits & vegetables wastes + 20% oyster
mushroom wastes in vermicomposting rumen content can produce vermicompost with great nutritive value

(higher protein and lower fiber concentration) and high digestibility and energy content, which can be used in
ruminants nutrition.

Keywords: In Situ, Rumen content, Vermicompost, Wastes residues.
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Feed ingredients % The chemical composition
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Corn Dry matter (%)
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Barley Protein (%DM)
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Wheat Ether extract (fat) (%DM)

b xS 378 (2 osle 1 (gmy3) (25 oy )3 Jolonals S 199
Soybean meal Neutral detergent fiber (%DM)
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Salt Acid detergent fiber (%DM)
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The combination of vitamins: Vitamin A, 500000 IU per kg, vitamin E, 100 mg per kg, vitamin D3 100000 U per kg, combined
mineral supplement: 195000 mg calcium, phosphorus 90,000 mg; 90 000 mg of magnesium; 55,000 mg sodium, zinc 3,000 mg; 300
mg of iron, manganese 2000 copper 280 mg, 100 mg cobalt, selenium 1 mg; 400 mg of antioxidants.
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Table 2- The effect of nano-zinc oxide supplementation on growth performance of Holstein calves

M‘,&U,@l@@\"'

M‘,&Uﬁ‘d‘g‘;&i'

Sy (63,50es (sl asciunl b S
Growth performance c | S ) S9 ) SEM P- value
parameters ontro 30 ppm nano-zinc 60 ppm nano-zinc
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Daily Weight Gain (Kg/day)
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e oo e 1.23 1.14 1.16 0.04 0.39
FCR

15 48 el o] 5 SUs laens] o (il ialS ol yan
) o e & Ylats) glapus] ol 5 35T slo SIS,
T S ladsluw )3 g5y 2uSlel Jolo Cuow bml

g oo

s AT sladaiul

PSSP lebrb-’)j 2 89y .h.wfl}:l.s i C?Ew )1 odlésiwl )_,]
ol ol Cuol oads Sl Y Jois o cplidds sladlusS o
Oili8l g9y ST $L aaho 13 Cond £ (0,8 oS &S 2l
b duolis o 95 5Ugemd bl pow culled b clale (o)l oxe
(dsaelSsen clale 4 S s p (P<:/+d) el sali o)
oY1 il Sgiel bl Gl STy a5l gl YL
ialo] sloo i 556 o5 5 sl IS g Sl il sgiel
LwSlgb 09581 b (YF) o)) SKen 5 gl (P<+/+0) 8,55 1,8
oV clle py (8l 51 2365 sledagr 2l 0p2 0 )
9 59y 2STgl 3l oolitul 155, osalie g5 pyw jlykuslp ginal
cbale gl igine e pe ol Slagy 2lE 0g 53 59y dpuS]
oanlio Aals 09,5 b duulie 13 jU5e,0md SLSY ¢ 5blaws I
Uil S 4 S 0 Al (Vo) ohlSen g plawys (00) 402 ,SS
cpbiila cladlvwgS pyw jblawsd WJLSIT clale )5 (g)ls e
Ohlen g jloyd (pizmen 43,5 oaalie 59y (igsie A Pl
oy ) (Pg—ie 59y OO0 JoSe a5 a3 S B35 (V)
clale b pyw g9y cdale o (blo)l G ol iliel aals 6g)S
(sgy clale ioli 8l b aS (gyeb a0y dgmg sUgemwd ATy gu
b oo Gl Bgou duSTpgw clale

s oime 31 48 1058 saaliie (Y1) oy\Sat g LS

Oiste JoSo 45 150 55 09l 5 esdl (IS (uBign clale
4S5 2038 ) (17) o)lSKen 5 gales .cudlss 3929 Laauls 5,
oialS bl oM S5t s g9y ST U 5l 00latl
Sy idisee JULBl jl odlil b (135 sladrgr 53 Jg S
5 SNl CutliSS WnallugS 0)sl 5 ol grslS emegdl Cale (530
15U (g9 ciliseo JL1 4l U Ladags )3 (1Y) o) LSen
Sl g snglS 4 Gregd] Cams codsnglS comosdll 1 )l e
5 oslital 45 55,5 sl (VF) olSen 5 Mgy 153,55 osnlio 0]
Sl B 8l cos ]y o loysl Ol Glise o )3 59y JeSe
U Osgste $9) (9381 45 62,5 ()15 (V1) e g ke
g by gsd ol 5 IS uign comegdl Sl 5y )l gne
OB9 425 GRS cuw (g9) pais &S (pl 4 g b OlBlL
Sy ymais B S (o0 Jiin 1) ) (g 5 00D A4Sl
2k (V) a8l SIS 580 (53 (g edgilie p Ml
o ) 9y pais Jl odlil 45 1035 ol (04) )lSen 5 (L
ol AL P gy oty sk dgo meiit CublE ol
by g o9l o 20y 53 paie ol Sl odlatul Sl pae (yivren
Py P (]l byl il ggd90 ol 2 ke
25y Laglansl sl g lplasSly o ajlge &8 ol padls
Cnglio inls 8l lss Wles o (2t ls cpl (iol38l () Ao o
Ul eyl 53 w18l gl ST G5 s 53 0055 (slypunslS)
9y Al JaSo Sl odlil &8 0.8 5158 (F) olylSon 5 20
ol »5 slmoy pU laus ol b bs clalé (5,0
381 ST Ly b (V) S g 5] (ladllan 5 il
My ddgs a8 a8 (0155 oS sladsbw ) = 9
4t 59y ST 3 U b osd jlos Sl S5 T sla G0,



WAY e ) oyleds e aler oyl ool pole sledidgls a1 pis YA

"okl la dlogS g sl amild 5y wnSTHl (3,5 JoSo 51T Jgia
Table 3- Effect of nano-zinc oxide supplement on blood parameters Holstein calves®

S S ]y J5S 895 SeSloil ol oy (1 Yo S Sl st 1 e pyalue
Blood parameters Control 30 ppm nano-zinc oxide 60 ppm nano-zinc oxide

(3 o2 22 25 o) 5515 99 100.33 109.33 4.46 0.28
Glucose (mg/dL)

(5 o3 2 25 () Jg2edl8 124.26 110.33 117.33 9.12 0.57
Cholesterol (mg/dL)

U2 02 25 ko) da o 55 28.00 27.66 27.66 4.26 0.99
Triglycerides (mg/dL)

(= 2 2 e ) cresdl 4.06 4.03 4.26 0.10 0.27
Albumin (g/dL)

(5 (3 2 f_)f) I B 6.16% 586" 6.232 0.10 0.08
Total protein (g/dL)

(5 o 1 25) oS 2.10 1.66 1.96 0.12 0.11
Globulin (g/dL)

(3 o3 2 £35S o) 09> 09 25.00 28.00 27.00 1.24 0.29
Blood urea (mg/dL)

(= 2 Jge she) IS o] 5 0.436 0510 0.490 005 061

Antioxidants total (mmol)

*Means within same row with different superscripts differ (P<0.05).
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Table 4 -The effect of different levels of nano zinc oxide on activity of enzyme systems Holstein calves®

(02 3 s Cilad JAS gy amSlpliel g @Y ey aemSlolel eV o b ie
Activity of enzyme systems Control 30 ppm nano-zinc oxide 60 ppm hano-zinc oxide

(5 2 2215) Jigowsd 4S9 1067.5° 1378.9% 1776.3° 789 0.04
Superoxide dismutase (U/g)

()5 2 221) sy 053655 33.20 34.03 34.03 656 075
Glutathione peroxidase (U/g)

(= 2 p5) ‘?*I”K o 12.50 1253 12.06 1.51 0.19
Hemoglobin (g/L)

(52 2 1) YU 27.16 23.93 26.20 3.70 0.12
Catalase (U/L)

() g 2215) Syl el Ul 62.32 56.33 59.00 505 071
Aspartate amino transferase (U/L)

(5 2 22l5) Syl 3 oY1 14.33 16.33 16.00 072 0.9
Alanine transferase (U/L)

() 5 215) S6lad S 9.02 9.49 9.14 134 095

Alkaline phosphatase (U/L)

(P<et0) sl n o e SIS (gl ol i By b sy slaguSile’
!Means within same row with different superscripts differ (P<0.05).
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The Effects of Zinc Oxide Nano Particles on Growth Performance and Blood
Metabolites and some Serum Enzymes in Holstein Suckling Calves
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Introduction The second element trace mineral in the body, which is stored in the body as well as regulator
feed intake. In many of the vital functions of the body, including growth, building hormones, vitamins and
enzymes plays a role and where involved is necessary in animal diets. Because the animal's body cannot take
much more of this element in the body thereby providing a daily basis through the diet can be effective. Also, the
most common combination of zinc element is its oxide form (ZnO), which is preferred for two reasons, one that
has the highest concentration of zinc, and the other is that it is absorbed high in the body and is also better
tolerated by the target tissues. Recently, Nano-zinc oxide has attracted much attention in animal nutrition studies.
Different nanoparticles are new forms of materials with high biologic properties and low toxicity, which seem to
have high potential for passing through physiological barriers and access to specific target tissues. The use of
antioxidants, such as Nano-zinc oxide, can be important in reducing the production of free radicals. The aim of
this study was to evaluate the effect of nano-zinc oxide on performance, growth and blood parameters in
Holstein suckling calves.

Materials and Methods The Zinc Oxide nanoparticles were purchased from Iranian agent of US Research
Nanomaterial, Inc. Port Co., Ltd., USA. The sizes of elemental ZnO particles ranged from 10 to 30 nm, stock:
US3590, in the form of white powder and Purity: 99%, APS: 10-30 nm, Color: white, Crystal Phase: single
crystal, Morphology: nearly spherical, SSA: 20-60 m2/g, True Density: 5.606 g/cm3. In this study 24 Holstein
calves with a mean age of 1 - 10 and an average weight of 38+2 were selected from pars Agro-Industrial and
Animal Husbandry dairy herd to determine the effects of supplementation nano-zinc oxide on performance,
blood parameters and some serum enzymes of them. Three levels 0 (control), 30 and 60 of the Nano-zinc oxide
were added to the calves starter concentrate as mg / kg of dry matter. Calves were allotted to the experimental
groups randomly and based on their age and weight to have similar age and weight average among the group.
The calves were housed in individual pens and fed with whole milk approximately at 10% of birth weight and
they had free access to the feed starter and water. Milk was offered in two equal meals daily at 08:00 and 19:00.
Blood samples were collected from the jugular vein on the 30 and 70 day of the trial (4 h after the morning
feeding) by heparinised venoject tubes, centrifuged at 3500 rpm for 15 min at 4 °C, and collected plasma was
immediately transported to the laboratory and frozen at —20 °C until analysis. Blood concentrations of glucose,
cholesterol, triglyceride, albumin, wurea, alkaline phosphatase, aspartate aminotransferase, alanine
aminotransferase, globulin and total antioxidant activity, glutathione peroxidase, catalase were measured using
the commercial kits. Data were analyzed in a completely randomized design using the MIXED procedure of
SAS. For variables measured over time (average daily gain, dry matter intake, and feed conversion ratio), time
was added to the model as a repeated factor.

Results and Discussion The results showed that the use of different levels Nano-zinc oxide had no
significant effect on feed intake and feed conversion ratio, whereas on the experimental diet supplement Nano-
zinc oxide suckling calves did show significant effect on final weight, weight gain. The significant difference
was not observed between the concentration of blood parameters (glucose, cholesterol, triglyceride, albumin,
urea, alkaline phosphatase, aspartate aminotransferase, alanine aminotransferase, globulin and total antioxidant
activity, glutathione peroxidase, catalase except superoxide dismutase). The results showed that supplementing
with 60 ppm Nano-zinc oxide significant was increased in the concentration or activity of blood superoxide
dismutase compared to the control group. Dietary nano-zinc oxide supplementation on Holstein calves compared
to the control group increased concentrations of superoxide dismutase. Zinc-dependent antioxidant enzymes such
as superoxide dismutase reduces the activity of this enzyme in the membrane of cells, including red blood cells,
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leading to increased damage of oxidative stress.
Conclusion The results of this study showed that supplementation of Nano-zinc oxide in the diet improved

the body weight, daily gain and superoxide dismutase concentration in Holstein suckling calf. In general it can
be concluded that the use of zinc to form nanoparticles had no effect on performance and blood parameters.
Thus, nano-zinc oxide supplementation in suckling calf starter diet can effectively help to cope with the stress.

Keywords: Blood parameters, Holstein calves, Nano-zinc oxide.
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Table 1- Dry matter and chemical composition of different parts of mesquite pod (based on DM)*

T o S 5
Chemical composition?

s‘}>| . . . . .
- B >J U >J Uy [EYRRVEIY B
Components s sl sl ol g ol iy gl utls P OIS SIS B EET
M dagw gl s gl adgle pE
DM OM EE cP Ash NDF ADF NFC ADL

JelsT S 93.61 96.32* 455"  12.15° 3.67° 45.10° 25.47 34.65° 11.69°
Whole pod
:mk“% 9345 9529° 2.80°  10.65° 4.70° 47,53 29.55 34.79° 9.14°
us
;"d 93.70 96.70* 12.17%  36.53° 3.30° 40.07° 16.87 7.43° 16.64%
ee
P-value 0.1715 0.0198 0.0001  0.0001 0.0198 0.0003 0.1038 0.0001  0.0003
SEM 0223 0.255 0.053  1.399 0.255 0.793 3518 0.006 0.546

(P</+0) w3lige 3 ine (sylal B! dgmg 0aimd Lt (gt iy Sglisie Loy
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{ADL) 5% 5 (NFC) (558 5 slaclysnss S (ADF)

"Means with different superscript letters in column are significantly different (P<0.05).
2Dry matter (DM), Organic matter (OM), Ether extract (EE), Crude protein (CP), Neutral detergent fiber (NDF), Acid
detergent fiber (ADF), Non fiber carbohydrate (NFC) and acid detergent lignin (ADL).
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Table 2- Ruminal fermentation in Continuous incubation and estimated parameters (for 1 g OM)*

Yo.»f:a.:} oSS (oSS g dswiw] 4
Fermentation estimated Parameters?

3] o agi B e Jewily G ol gl B e s il BB (65550 mada BB JTedle pa slaawl
COMPONENtS . ludYe p» B ady 6 ady  celo¥f,  Jodl  pedplie  Swibosle,s  pod;obss
GPy b c GP,, OMD ME DOMD SCFA

Job5 B 331.06° 317.48° 0.1215% 269.47° 60.96°  9.23° 54.86° 1.14°

Whole pod

‘H”‘k“‘”% 362.44° 343.62° 0.1204° 287.32% 63.42°  9.60° 56.28 1.20°%
us

;“ y 307.89° 298.23° 0.1631° 214.32° 51.67°  7.81° 46.71° 0.91°
ee

P-value 0.0046 0.0071  0.0001 0.0001 0.0001  0.0001 0.0001 0.0001

SEM 4.061 8.222  0.006 6.628 1187 0173 1.006 0.028

(P</+0) 88l sl sine 6ylol AR 393 03U gt b 5> Cgliie gy
Y¥ | o 02 25 5 o2 :GP2g (/D) 55 15 ey € (MI/G OM) J15 a5 Sty D (MI/G OM) (55l o WY+ 51 g 005 355 515 o :GPog |
(hoy) Sis ol > puan b JI osle :DOMD (MI/kg DM) ewgilio 35 ME (10)0) JI oo wan <ol :OMD (ml/g OM) (y5.beSil el
(MMOI) o g5 505 olisS L (slasusl SCFA

"Means with different superscript letters in column are significantly different (P<0.05).
2GP,,0: Volume of gas produced after 120 h of incubation (ml/g OM), b: Potential of gas production (ml/g OM), c: Rate of gas
production (/h), GP,,: Volume of gas produced after 24 h of incubation (ml/g OM), OMD: Organic matter digestibility
(percentage), ME: Metabolizable energy (MJ/kg DM), DOMD: Digestible organic matter in dry matter (percentage) and

SCFA: Short chain fatty acid (mmol)
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Table 3- Ruminal fermentation parameters at 24 h gas production (for 1 g OM)*

TaseSl 055 (5o sl 3
sl5al Rumen fermentation parameters?

Components  <sbw Y€ 2 bl Wy J o SIS Cu s (29,590 034 u‘ﬂ oo (2Bl puid CalilB whaaw! 18 O sbdaswl JS

GP,, PF MB TIVOMD pH TVFA
Jol5 B 253.08" 3.09° 24.75° 70.40° 6.68" 63.33
Whole pod
I sy 305.12° 2.88° 25.60° 78.20° 6.61° 69.00
Husk
‘S‘" ; 171.23° 4.93? 82.60° 76.32° 6.80° 49.17

ee

P-value 0.0001 0.0001 0.0001 0.0001 0.0001 0.2709
SEM 3.627 0.061 4.097 0.006 0.016 7.985

(P<e/-0) wal o Yl sxe (sylal BB 3929 osimd Ui ygiw yo)> Caglize ‘-59?\

Szs osle (gplls pin cylls AIVDMD (M) Lus,Sse 0355 :MB (MGIMI) S5 gy PRMIIG OM) y500lisSl caslis YF 51y 003 055 55 o3> :GPgy "
(MmOl s 1y 5% oy sladel IS TVFA (10,3) JTosle bly wan el TIVOMD (10 )3)

!Means with different superscript letters in column are significantly different (P<0.05).

2GP,,: Volume of gas produced after 24 h of incubation (ml/g OM), PF: Partitioning factor (mg/ml), MB: Microbial biomass

(mg), AIVDMD: Apparent in vitro dry matter digestibility (percentage), TIVOMD: True in vitro organic matter digestibility

(percentage), TVFA: Total volatile fatty acid (mmol).
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Table 4-In vitro digestibility of different parts of mesquite (Tilley and Terry method)*

¥ b Culls

el 32 Digestibility?
Components — Swis odbe pad CalilBao s Jlodke pad calilBao )y SWis o3k 3 i BB JTodbo aoyd  pudgalio BB (5,51

IVDMD IVOMD DOMD ME
Jols B 77.53° 75.84° 72.91° 11.445°
Whole pod
UL gy 77.20° 75.29° 72.82° 11.22°
Husk
b 81.42° 79.02° 76.96° 12.40°
Seed
P-value 0.0143 0.0349 0.0143 0.0302
SEM 0.968 0.902 0.889 0.271

(P</+0) w3bige 3 ine (sylal IS g g 0aimd Lt (gt iy Sglisie gy
padgilio B (o35 ME (i3 o3l )5 puan b JT 03l oy :DOMD (JI o3l s colils 3o s IVOMD oSt o3l puzn colils s ys :IVDMD '

455 3,51, MEZDOMD(g/kg DM)*0.0157 k), 5l s (MJ/kg DM)
"Means with different superscript letters in column are significantly different (P<0.05).

2]VDMD: In vitro dry matter digestibility (percentage), IVOMD: In vitro organic matter digestibility (percentage), DOMD:
Digestible organic matter in dry matter (percentage), ME: Metabolizale energy that was estimated from the equation:

ME=DOMD(g/kg DM)*0.0157.
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Table 5- Protein fractionation (estimated by CNCPS method) of different parts of mesquite pod (g/kg CP)*

T oiig sl
o Protein Fractions?
o i 2O Ce b g Co g b gy G g U (miig 0)l900 4 Jaile (pilig e (g
Components  Jobxo cmiig  * R A R .
ey Yhaped  hwsbaied  pebaed Pk s gen Jehe Jolweylas
SP A B, B, B; C NDIP
Jo B 103.96° 53.23¢ 51.60° 699.86° 93.46° 99.06" 193.50?
Whole pod
:M‘k“‘”% 38553 21303  175.00° 450.33° 23.93 135.56° 159.10°
us
i
;;ed 465.93% 194.86" 272.86° 460.03° 1.46° 64.60° 64.33¢
P-value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
SEM 1.979 1.527 1.523 0.509 0.792 1.398 1.552

(P<e1+0) sl go o iine s ylol SIS 3939 02md LS (gt > Sglisio gy

- it T3 o o - e P . g PR P As
@ Juato a9 1O ol 4155 S p b g By dawgie w8 Cio o b otis Ba Vb s co g b oiign B iign st il A Jslre 059 SP

oo ol & Jusie 550 NDIP (ADIP) sk n 50 Jsbo ol

!Means with different superscript letters in column are significantly different (P<0.05).
25p: Soluble protein, A: Non protein nitrogen, By: protein with highly rates of degradation, B,: protein with intermediate
rates of degradation, Bj: protein with slowly rates of degradation, C: Protein binded to ADF (ADIP), NDIP: protein binded to

NDF.
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Introduction Mesquite is the dominant flora of southern Iran. Whole pod contains capsule and some seeds
which its color, after ripen, is yellow and contains considerable protein and carbohydrate. One of the most
important usage of this pod is as animal feed, because the ripen pod is palatable and has high nutritional value.
This study was conducted to evaluate chemical composition, ruminal fermentation and digestibility of different
parts of mesquite plant as a completely randomized design.

Materials and Methods Mesquite pod was collected from different areas of Hormozgan province. Whole
pod, husk and seed were grounded separately. Chemical composition of different parts of mesquite pod (dry
matter, organic matter, ash, ether extract, crude protein, non fiber carbohydrate, neutral detergent fiber, acid
detergent fiber and lignin) was separately determined. In vitro gas production test (IVGPT) was conducted at two
parts. For this purpose, rumen fluid was obtained from three fistulated rams before the morning feeding. The
rams were fed twice daily with a diet containing alfalfa hay and commercial concentrate to meet their
requirements. The collected ruminal fluid was pooled in a flask and was transported under anaerobic conditions
to the laboratory. Rumen fluid was filtered through four layers cheesecloth and then mixed continuously with
CO, and maintained at 39 ° C before the usage. After pre-incubation, the rumen fluid was mixed with buffered
mineral solution at the ratio of 1:2 rumen fluid to mineral buffer (V/V). At first part of IVGPT to evaluate
kinetics of ruminal fermentation at different incubation time (120 hours), 200 mg of dried and grounded sample
was transfer to glass syringe. Syringes were filled with 30 ml of medium (consisting of 10 ml of rumen fluid and
20 ml of buffer solution). The values of produced gas at 0, 2, 4, 6, 8, 12, 24, 48, 72, 96 and 120 hours after
incubation time were determined. At second part of IVGPT, 500 mg sample with 40 ml medium incubated for 24
hour and amount of produced gas, apparent dry matter digestibility, true organic matter digestibility and
partitioning factor of samples were measured. Total gas production of each syringe (at first and second parts of
IVGPT) was corrected for blank which contained only rumen fluid. Two stages in vitro digestibility was done.
Different parts of protein in whole pod and husk were estimated based on CNCPS method.

Results and Discussion Results showed that there were significant differences for chemical compositions of
different parts of mesquite pod except for dry matter (DM) and acid detergent fiber (P<0.05). As seed had
highest values of crude protein (CP), ether extract (EE) and lignin (P<0.05). Percentages of crude protein in
whole pod, husk and seed were 12.15, 10.65 and 36.53 respectively. But difference between whole pod and husk
was not significant. No significant difference of crude protein content of whole pods and husk is probably due to
low weight of seeds in the pod (percentage of seeds in pod was 7.5 percent). Volume of produced gas at 120
hours incubation (GP15) and the potential of gas production (b) for husk were significantly higher than those of
other parts (P<0.05). The highest amounts of partitioning factor and produced microbial protein were observed
in seed. Husk had highest value of short chain fatty acid (SCFA). In vitro dry matter digestibility (IVDMD), in
vitro organic matter digestibility (IVOMD), in vitro digestible organic matter in dry matter (IVDOMD) and
metabolizable energy (ME) were significantly higher in seed compared to other parts (P<0.05). No significant
difference was observed between the whole pod and husk. Protein components in different parts of mesquite pod
showed very significant differences (P<0.01). Concentration of soluble protein (SP), non protein nitrogen (A)
and highly degradable protein (B;) were significantly higher in husk than whole pod (P<0.05). Protein bonded to
NDF (NIDP) in different parts of pod showed significant differences (P<0.05). Concentration of soluble protein
(SP), non protein nitrogen (A) and protein with highly rates of degradation (B1) were significantly higher in
husk than those of whole pod (P<0.01).Soluble and non-structural carbohydrates participate in supply of energy
for ruminal microbes and due to high rumen protein degradation, ammonia nitrogen produced is increased. Part
A includes small molecules that contain peptides, free amino acids, nucleic acids, amides, amines, nitrates and
ammonia. The higher amount of the true protein in feed, the lower amount of part A. Husk has more part A than
other two parts of the pod (seed and whole pod), so it contains lower true protein compared to other parts of the
pod. The reason for the high protein bonded to NDF (NIDP) in the whole pods compared to husk is probably due
to the higher content of crude protein in the whole pod compared to husk so more links between cell wall and
protein nitrogen. The higher the NIDP content in a feed, the higher potential for bypass protein.
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Conclusion Overall results showed that when considering chemical composition, digestibility and ME,
mesquite has relatively high nutritional value. Considering the southern Iran’s climate and the fact that mesquite
is the dominant flora of this part of Iran, mesquite can be used as a part of diet for ruminants.

Keywords: Digestibility, Gas test technique, Mesquite pod, Nutritional value.
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Table 1- Composition of experimental diets (g/kg)

05 Sloslas 0,5 ISV o las
Shes o BWee SheSen Sbes SB Se Chemical
Ingredients Control Earthworm Earthworm Ethanolic Ethanolic Composition
diet meal(10 g/kg) meal(20 g/kg) extract extract
(5.659/kg) (11.3g/kg)

é” 691.75 691.75 691.75 691.75 691.75 ME=2800kcal/kg

orn
PS5 g 139.6 139.6 139.6 139.6 139.6 CP=13 %
Wheat bran
(7F¥) Lguw oS
Soybean meal 65.2 65.2 65.2 65.2 65.2 Ca=1%
(44%)

< ok 30 20 10 30 30 AP=0.35 %
Corn gluten
SB eSS pe
Earthworm - 10 20 - - Met+Cys:O.49%
meal
£S5 Slojlas
SE - - - 0.56 1.13 Met=0.24%
Ethanolic
extract
ke 20 20 20 20 20 Thr=0.44 %
Sand
i 174 17.4 17.4 174 174 Lys=0.5 %
CaCO;
¥ 14.73 14.73 14.73 14.73 14.73 Na=0.15 %
Barley
Slond elS (3 12.96 12.96 12.96 12.96 12.96
DCP
P S 3 3 3 3 3
Common salt
iy ok 25 2.5 2.5 25 2.5
Vit. Premix
e Jose 25 25 25 25 25
Min. Premix
RO NI
TINCIENS 0.3 0.3 0.3 0.3 0.3
I-Lysine HCI

1Supplied per kg of diet: Mn, 100 mg; Fe, 60 mg; Zn, 80 mg; Cu, 8 mg; I, 1 mg; Se, 0.3 mg; Vit A, 10000 IU; Vit D3, 2000 IU; Vit E,
20 1U; Vit K3, 2 mg; Vit By, 2.5 mg; Vit B,, 8 mg; Vit B3, 40 mg; Vit Bs, 15 mg; Vit Bg, 5 mg; Biotin, 0.3 mg; Vit B,, 0.02 mg;

Folic Acid, 1.5 mg; Choline Chloride, 500 mg
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Table 2- Fatty acids concentration and percentage in earthworm sample

< daw! el .
Iéat;y elci d Concentration )
(mg/g fresh EW)

C8:0 0.007 0.204
C10:.0 0.108 3.101
C12:.0 0.140 4,012
C14:.0 0.092 2.648
Cl14:1 0.123 3.539
C16:0 0.195 5.580
Cil6:1 0.141 4.041
C17:.0 0.130 3.734
Cl7:1 0.038 1.085
C18:.0 0.413 11.830
C18:1(n-6)C 0.244 6.997
C18:1(n-6)T 0.183 5.258
C18:1(n-7) 0.072 2.051
C18:2(n-6)C 0.238 6.821
C18:2(n-6)T 0.101 2.883
C18:3(n-3)w6 0.021 0.616
C18:3(n-3)»3 0.007 0.188
C20:0 0.139 3.974
C20:1 0.028 0.807
C20:2 0.037 1.071
C20:3 0.079 2.275
C21:0 0.068 1.954
C22:0 0.043 1.230
C20:4(n-6) 0.331 9.505
C20:5(n-3) EPA 0.498 14.289
C22:6(n-3) DHA 0.011 0.303
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Table 3- Effects of different treatments on body, liver and testis weights and MDA of blood, liver, and testis®

i lojl (s ylows
Experimental Treatments SEM P-Value
Control EM? EM EE’ EE
(10g/kg) (20g/kg)  (5.65g/kg)  (11.3g/kg)
was 2l a0le 006"  0.04° 0.05° 0.04° 0.03° 0003  0.0001
Testis MDA (ug/g)
o oy 32.59 31.46 32.05 37.37 36.8 0.86 0.1
Testis weight (g)
S0 34.93 40.83 36.54 34.45 40.52 1.12 0.28
Liver weight (g)
oR ol 3630 3365 3302 3423 3602 51.96 0.18
Body weight (g)
25 allsglle 0.57° 0.09° 0.14° 0.13° 0.28" 0.059 0.03
Liver MDA (ug/g)
R 0.17° 0.08" 0.09" 0.07" 0.08" 0009  0.0001

Blood MDA(umol/L)

malondialdehyde
2 Earthworm Meal
% Ethanolic Extract

(P>+/-0) s
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Conig St slae sl 4 (ALP) Sblaws oIS 4 (ALT)
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(P<e/-0) w3l o o sine S (dlls S b i g b oy i (Sl Sils’
! Means within columns with no common superscript differ significantly (P < 0.05). SEM: standard error means; MDA:
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1- Reverse cholesterol transport
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Table 4- Effects of different treatments on biochemical parameters in blood plasma (mg/dI)*

bl (S Lo
Experimental Treatments SEM  P-Value
Control  EM®(10g/kg) EM (20g/kg)  EE?(5.65g/kg)  EE (11.3g/kg)
P 4.63 4.43 4.45 4.48 4.38 003 014
Phosphorus (mg/dl)
el 8.16" 8.68% 9.45° 7.87° 8.79® 0.17 0.02
Calcium (mg/dl)
gl gt . 15.81 14.24 14.59 155 15.13 0.34 0.68
Hemoglobin (g/dl)
Ol . 4.89 4.72 4.85 4,54 491 0.05 0.11
Albumin (g/dl)
&*_’9] M‘ 6.74 6.92 6.68 6.56 6.58 0.28 0.05
Uric acid (mg/dl)
Ph o 4.1 3.89 3.83 3.9 4.09 0.06 0.41
Total protein (g/dl)
ol 144.9 149.1 146.2 140.1 150.4 1.56 0.32
Cholesterol (mg/dl)
A’ - ‘ﬁf 170.75 172.13 173 163.67 170.5 3.16 0.92
Triglyceride (mg/dl)
$H 153.2 149.2 153.8 155.8 144.1 181 0.16

Glucose (mg/dl)

(P<e110) wasl o o ine S (glls S b i g b sy a slanSibs’

! Means within columns with no common superscript differ significantly (P < 0.05). SEM: standard error means; MDA:

malondialdehyde
2 Earthworm Meal
% Ethanolic Extract

(3 o ) 03 slowdly (505 (sl T e otolofl slaoyer 31 -0 Jgi
Table 5- Effects of experimental diets on liver enzymes content in blood plasma (u/l)*

sialojl sl slos
Experimental Treatments SEM  P-Value
Control EM® (10g/kg) EM (20g/kg) EEZ (5.65g/kg) EE (11.3g/kg)
f_“ é’;‘*"’ sy 213.98° 176.75" 158.75° 181.75% 203.40° 993  0.007
a5 5.14% 4.20% 2.21° 3.69% 3.64% 0.42 0.02
ALP
hiedly el o] 2.81 3.46 3.46 3.67 3.89 021 064
ALT
AST

(P<-140) wislb o o ine S (glls S e i g b sy p SlanSibs’

! Means within columns with no common superscript differ significantly (P < 0.05). SEM: standard error means; MDA:

malondialdehyde
2 Earthworm Meal
% Ethanolic Extract
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Introduction Oxidative stress is responsible for several health compromising conditions in livestock,
resulting low performance, metabolic diseases, suppression of immune responses and fertility problems in males.
It is known that the fatty acid composition of sperm membranes, especially their unsaturated components,
determine their biophysical characteristics such as fluidity and flexibility as appropriate for their specific
functions, including sperm motility and fertilizing capacity. The high levels of unsaturated fatty acids in the cell
membranes made them susceptible to oxidation. Usually, the natural anti-oxidant defense of the birds needs
fortification by dietary supplementation of antioxidants. Althoughsynthetic antioxidants are available and very
effective, but health concerns are associated with their consumption. Researchers are seeking natural
antioxidants to control the oxidation stress in birds. Natural antioxidants are substantially of plant origin.
Antioxidants originated from animal kingdom are interesting, because they are natural, and protein rich feed
ingredient with potentially functional properties. The vermiculture industry is a new and attractive agricultural
activity and its main product is vermicompost which is applied in farm lands as a natural fertilizer. Earthworms
are harvested as co-product and have the several applications. The purpose of this study was to investigate the
antioxidant properties of earthworm meal (EM) and ethanol extract (EE), and effect of feeding earthworm meal
and the extract on some oxidative parameters of native roosters.

Materials and Methods In experiment 1, fresh earthworms (Eisenia fetida) were washed and air-dried in
shadow and ground to produce the earthworm meal. Half of earthworm meals were soaked in 80 % (V/V)
ethanol with continues shaking for 24 h. The extract was filtered and concentrated to produce the ethanol extract
of earthworm meal. The proximate composition in content value of moisture, crude ash, crude protein, and crude
fat was determined according to the methods of AOAC. The fatty acid profile of extracted lipid was determined
by gas chromatography after methylation of fatty acids. The total phenolic compounds of earthworm meal were
determined using folin ciocalteu method. Antioxidant activity of extract was measured by ferric ion reducing
antioxidant power (FRAP) assay. In experiment two, 20 preselected Western Azarbaijan native roosters (34
weeks of age) were randomly allocated to 5 treatments and 4 blocks. Each rooster considered as an experimental
unit and received 0 g EM or EE, 10 or 20 g/kg EM, and 5.65 or 11.30 g/kg EE for 13 consecutive weeks. At the
end of experiment blood samples were collected form brachial vein of roosters, and birds were killed. The tissue
samples were collected from the liver and testis after recording the organ weights. The biochemical parameters
of blood including phosphorus, calcium, hemoglobin, albumin, uric acid, glucose, total protein, cholesterol and
triglyceride was determined using spectrophotometer and commercial diagnostic kits. The activity of liver
enzymes (lactate dehydrogenase, aspartate amino transferase, alkaline phosphatase and alanine amino
transferase) in plasma was determined using spectrophotometer and commercial diagnostic kits. The
malondialdehyde concentration was measured in blood plasma, liver tissue, and testis tissue of roosters as an
indicator of lipid peroxidation using thiobarbituric acid method.

Results and Discussion The results indicated that earthworm had 26 different fatty acids, which
eicosapentanoic, stearic, and arachidonic acid had the highest percentages, respectively. The total phenolic
compounds in earthworm were 169.72 mg/g of gallic acid equivalent. The results showed that FRAP was 242
pmol of Fe (II)/mg dry extract. The dry matter, crude fat, protein and ash of earthworm meal were determined
91, 1.7, 8.75 and 64.2 %, respectively.
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The blood, liver and testis malondialdehyde concentration in all of earthworm and earthworm extract treated
groups were significantly decreased (P<0.05). The plasma concentration of calcium was the only biochemical
parameter that significantly altered (P<0.05) and increased by earthworm powder (20 g/kg). The liver enzymes
activity, including aspartate amino transferase, lactate dehydrogenase, and alkaline phosphatase (but no alanine
amino transferase) were decreased in all of treated groups (P<0.05). The use of earthworm meal has some
advantages over the ethanol extract of earthworm such as lower cost, more availability and providing more
nutrients especially protein to rooster feeds.

Conclusion: According to the results of these two experiments, it was concluded that earthworm meal and
ethanol extract have antioxidant activity and are able to protect the blood, testis and liver against oxidative stress.
The antioxidant property of earthworm meal and extract could benefit male reproduction performance.

Keywords: Antioxidant activity, Biochemical parameters of blood plasma, Earthworm, Liver enzymes,
Rooster.
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Table 1- Chemical composition of untreated and irradiated whole cottonseed (%)*
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Chemical composition Untreated WCS 10 20 30 40 P- SEM
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(Mo ) S5
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Ash (%) 05 5 3 8 0.63 0.033
(o) 3l eslas 15.14 15.37 15.10 15.21 1528  0.981  0.135
Ether extract (%)
(no2)pl "N” 21.66 21.74 21.83 21.86 21.75 0.851 0.056
Crude protein (%)
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Crude Fiber (%)
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Table 2- Fatty acid composition of untreated and irradiated whole cottonseed (% of total fat)*

@3 ! P2 09N 4 95 (855545) 09 ont (2B 2 5
Fatty acid Untreated WCS Electron beam-irradiation WCS? (KGy)
10 20 30 40 P-value SEM

ol o 1.040 1.036 1.020 1.036 1.030 0667  0.004
Miristic (C14:0)

L 24.93 24.92 24.90 24.87 24.89 1.316 0.010
Palmitic (C16:0)
&JML 0.626 0.633 0.663 0.363 0.630 0.958 0.004
Palmitoleic(C16:1)
&*’K’L"_ 0.126 0.132 0.134 0.132 0.132 0.374 0.001
Margaric (C17:0)
M’“’“ 0.143 0.144 0.145 0.144 0.144 0.967 0.001
Miristoleic (C17:1)
&?"W‘ 2.673 2.672 2.668 2.666 2.660 0.331 0.002
Stearic (C18:0)
&”ﬂ_" 3 0.369 0.371 0.370 0.374 0.373 0.679 0.001
Oleic (C18:1t)
“if'ﬂ_" 4 20.33 20.35 20.34 20.34 20.34 0.988 0.007
Oleic (C18:1c)
M’J 0.343 0.346 0.341 0.342 0.346 0.420 0.001
Linoleic (C18:2t)
S

# . 46.69° 46.73° 46.70° 47.67° 47.48° 0.0001 0.115
Linolenic (CyA:2c)
M’J . 0.133 0.140 0.126 0.126 0.120 0.468 0.001
Linolenic (C18:3c)
@’D‘S_ 0.240 .0.210 0.226 0.226 0.230 0.547 0.003
Gadoleic (C20:1)

i . 0.176 0.176 0.175 0.177 0.177 0.955 0.001
Behenic(C22:0)
&J”ﬁl_)l . 0.363 0.366 0.363 0.370 0.370 0.233 0.003
Avrachidic (C20:0)
Sy 0.233 0.243 0.220 0.220 0.226 0.911 0.008

Lignoceric (C24:0)

(P <o) sl gn 5l (e SIS (gl el i By b i)y sl Sobe’

'Means in the same row with different letters are different (P<0.05).

2WCS: whole cottonseed

3t trans. “C:cis
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Introduction Whole cottonseed (WCS) is a byproduct of the cotton-fiber industry. It is readily available
source of energy, protein and other nutrients for high producing dairy cows and other animals. The use of WCS
in poultry diet is limited due to the presence of gossypol, cyclopropenoid fatty acids, high fibre and poor
protein quality. Electron beam (EB) irradiation has been proved to be successful in decontamination,
disinfestation and improvement of the overall quality of food and agricultural commodities. Recently, EB-

irradiation was effective in reducing anti-nutritional factors. This study was completed to determine effects of
EB- irradiation at doses of 10, 20, 30 and 40 kGy on gossypol, chemical composition and fatty acids of whole
cotton seed.

Materials and Methods WCS was packed in twelve 15X 20 cm2 polyethylene bags. The bags were exposed
to various doses (10, 20, 30 and 40 kGy; three bags each per dose step) of EB- radiation with a fixed beam
energy of 10 MeV using a Rhodotron accelerator. Feed samples were analyzed for crude protein (CP), ether
extract (EE), crude fiber (CF) and ash as described by AOAC. Gossypol was determined according to 1SO assay.
Fatty acid composition was determined by gas chromatography with flame ionization detection (GC-FID) using
a HP-6890 GC instrument. Data were analyzed as a completely randomized design according to the general
linear models (GLM) procedure of SAS. The Duncan test was used to separate the means at the significance
level of 0.05.

Results and Discussion Free and total gossypol content of WCS were decreased by EB-irradiation in a dose-
dependent manner. Major detrimental effects of gossypol on animals are labored breathing, dyspnea, decreased
growth rate, anorexia and reduced fertility. Therefore, EB-irradiated WCS may be used in animal rations at
higher levels without occurring gossypol toxicity. References dealing with mechanism of gossypol
decomposition due to irradiation were not found in the literature. Generally, in the literature four types of
radiation effects on biomolecules are reported: fragmentation, cross-linking, aggregation and oxidation by
oxygen radicals that are generated in the radiolysis of water. Formation of bonds between gossypol and gossypol

(aggregation) or between gossypol and other molecules (cross-linking) and fragmentation or breakdown of
gossypol may occur by EB-irradiation. Chemical composition of WCS except crude fiber was not affected by
radiation processing. EB-irradiation at 40 kGy decreased crude fiber content of WCS. The reduction in crude
fiber by EB-irradiation may be due to oxidation of the cellulose, and conversion of cellulose and lignin to the
cell wall solution. The decrease in crude fiber may improve WCS utilization by animals. EB-irradiation had a
substantial effect on the linoleic acid present in WCS.

Conclusion The present study revealed that EB-irradiation had the potential to reduce the gossypol and
crude fiber and had a positive effect on the linoleic acid of WCS. It can be concluded that irradiation may be
beneficial for improvement nutritional value of WCS as a feed source of animals.

Keywords: Electron beam irradiation, Fatty acids, Gossypol, Whole cottonseed.
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plel (5,5 5la! (Enzyme-linked immunosorbent assay)
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Table 1- Ingredients and chemical composition of basal diets in starter, grower and finisher periods

() 51y %81 (F39 ) V) ol (Sse)) -YE) sy ((S39,Y0 -£Y) S
Ingredients (%) Starter (1-10 d) Grower (11-24 d) Finisher (25-42 d)
S 40.49 39.40 40.16
Corn
(303 ¥¥) Lguo dllosS
40.61 36.13 30.14
Soybean meal (44 %)
puS
10 15 20
Wheat
by o) 437 5.21 5.75
Soy oil
Dl prelS 52 1.86 1.63 1.44
Di calcium phosphate
JfM S 1.14 1.06 0.99
Limestone
plb S 0.44 0.44 0.40
Salt
L) op i) = I
. 0.29 0.24 0.26
L-lysine HCI
. \
e Joo 0.25 0.25 0.25
Mineral premix
. . \
ey oo 1 0.25 0.25 0.25
Vitamin premix
o —Jl >
- 0.22 0.34 0.32
DL-methionine
oigrd 0.08 0.06 0.04
L-threonine
o dulne oS )5
Calculated composition
(keallkg) wude L o5 3000 3100 3200
Metabolizable energy (kcal/kg)
7Pl g
o 23 215 195
Crude protein (%)
7. S’
C 0.96 0.87 0.79
Calcium (%)
. 0.48 0.43 0.39
Available phosphorus (%)
% onsd 1.44 1.29 1.16
Lysine (%)
Ve dgsie
ik 0.56 0.65 0.60
Methionine (%)
F ot ¥ ogge 0.91 0.99 0.91
Methionine + Cysteine (%)
o8y
. 0.97 0.88 0.78
Threonine (%)

g tllallon 1515 Ar B g ¢ llalliy 2515Y0 + «Jgiends’ 458 < Malliy 1515 Mo+ A sliyg 03,8 o e o 51 pySokS m 3 1y 25 s sideo Slge g digslizg JaSo'
Y10 S 9950 p)S o VD coypSan py5 ne /D «Sgd dul )5 o YO (ol )5 o ¥ epoMgny 2,5 uoV O ool 05 Juo /0N B12 palig p,5 LYY K3
VO ol 055 o e tp )5 oo 1y 12 )5 oo IV cpgiilio tp 5 o VO (iS00 0 5 e PO (55 05 eV Ve el 25 o 00 IS (sS 1p) (e A Sty ki S e

2S5 ke
1Supplied per kg of diet: vitamin A as acetate, 8800 1U; Cholecalciferol, 2500 1U; Vitamin E (as DL-a tocopherol) 80 IU, Vitamin K3,
2.2 mg; Vitamin B12, 0.01 mg, Thiamine, 1.5 mg; Riboflavin, 4 mg; Niacin 35mg, Folic acid 0.5 mg; Biotin, 0.15 mg; pyridoxine 2.5
mg; pantothenate, 8mg; choline chloride, 50 mg; Betaine 190 mg; Zinc, 65 mg; Magnesium, 75 mg; Selenium, 0.2 mg; lodide, 0.9 mg;
Copper, 6 mg; Iron, 75 mg.



vy

. g ol ojlac ;099 calicro oo il

'S ey i s cupd g Shgs Bpae oy )3 [Rad g ol o)lac g il psbw - ¥ Jgas
Table 2- The effect of different levels of Yucca Schidigera extract powder on feed intake and feed conversion ratio of
broiler chickens!

(0514292 53,) S35 B yan (Silen i Jr5 b

Wl Average feed intake(g/bird/d) Feed conversion ratio
sialojl Y-y VY -v¢ Yo -£Y )y -&Y Y-y Yy -Y€ Yo -£Y Yy -£Y
Treatments 1-10d 11-24d 25-42 d 1-42d 1-10d  11-24d  25-42d  1-42d
aald 24.77 80.21 153.25 97.91 1.08 1.40% 2.17 1.75
Control
Sos 99 7 +/+ b

23.89 80.31 151.15 96.38 1.10 1.33 2.45 1.82
0.01% yucca
K% )D%Z '/'\Q ab

23.48 77.95 154.14 96.66 1.09 1.37 2.53 1.88
0.015% yucca
S 9.7/ 23.80 76.69 156.81 97.03 1.10 1.37%® 2.03 1.69
0.02% yucca
S 9,7 +/-T0 23.44 75.53 153.00 94.79 1.10 1.40% 2.41 1.84
0.025% yucca
SEM 0.346 1.657 3.579 1.740 0.010 0.017 0.230 0.103
P-Value
ANOVA 0.08 0.21 0.85 0.78 0.61 0.05 0.52 0.72
Linear 0.06 0.97 0.90 0.89 0.26 0.15 0.51 0.68
Quadratic 0.27 0.46 0.99 0.84 0.37 0.009 0.53 0.73

(Pe1+0) aislygo o ine SIS (sl S jiapd By b g 8 slanSibe’
1 Means within a column without a common superscript differ significantly (P<0.05).

'S s (p)5) alisy iy LIl 5 085 (g e 3 oy 53 1o Ky ol ojlas 390 cilises glaw 1Y Joa
Table 3- The effect of different levels of Yucca Schidigera extract powder on average live weight and body weight gain(g) of
broiler chickens'

(055) 0355 0j9 ke (055) #1395 0239 il 3!
Average live weight(g) Body weight gain(g)
Syl ] ] ] L 3 3 V&
il Sl S ¥E Sty s SV Ve (S, Yo LY s
10d 24d 42d 222 11-24 d 25-42d 422
Treatments 1-10 d 1-42 d
aald 270.40 1069.70 2427.62 22.84 57.09% 74.11 56.78
Control
S o570 o1 257.70 1109.28°2 2289.65 21.55 60.42% 64.13 53.46
0.01% yucca
B 095 7 +/+0 ab ab
- 256.90 1056.97 2244.16 21.44 56.74 64.62 52.37
0.015% yucca
S 39,7 /¥ 258.40 1056.31%  2457.20 21.60 55.75% 77.82 57.42
0.02% yucca
‘55:[ 2% R b b
255.40 1013.75 2224.80 21.33 53.74 64.52 51.89
0.025% yucca
SEM 4.117 21.185 127.409 0.409 1.485 6.555 3.018
P-Value
ANOVA 0.11 0.06 0.59 0.09 0.06 0.44 0.59
Linear 0.05 0.21 0.65 0.04 0.18 0.56 0.64
Quadratic 0.20 0.05 0.79 0.17 0.04 0.63 0.79

(P1+0) aatlygo o sine SIS (gl S iapd Sy b g s (slanSibs
! Means within a column without a common superscript differ significantly (P<0.05).
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Wb o Cud (b5 sladng 2l o 3 By o)las
Lol mls 1> 0gs I ixe OS] cpl Lol )15 (6200 5,Shas
L dmslie )3 (p)SokS p p)S oo Vor g Vo) B (il (slajgd
2 St 2Shes (55 lS 2 p S (oo ¥o) ol SVL (slojgd

D) ol ol 05 51 aesl a5 jasls

whY olds
ialojl slajles g oo Alan Mo ¥ S )3 &5 b lon
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Ol 2 A48 gy 090 1) (135 (Sadgz 0p 4 B olS
iisS sladsgs oy 3 g ojlac a8 Wb ol lis adllas
2 50 ol (V4] 2930 B (0S5 0 (2 il sl
oialS = Lapsgle Sl s 4 Vsl (oS5 dbye (22
L e JSt sl p5Y (s5lpime (sladeal (o piod <l
O8)lsS ol i) Cdo pials 4 3 g o ladl
Aoy 0y > WS gshaw GRIPIL 58 Giagh cnl > Al
L sy ine gl Ll sl Lials o b coslito oS s
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abY g dlw Juoyd Mgy 03,8 Cdlyyd g (g9l 0y &S (4 )les
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Table 4- The effect of different levels of Yucca Schidigera extract powder on average weight of carcass components of broilers at 42d
of age(percentage of live weight)

e .
Sroudy BB ady o S Y
u‘“‘l"”)' Syl Lol A oo JE-JOVY) s oS l—iea Y Jib v g 8 g
Treatments Legs Breast Back+ Edible Liver  aApdo rt JB Spleen  Bursaof Thymus
Neck Carcass minal GIT Fabricius
Fat
aald 2001 2788 2068 6858 170 134 %20 499 0108 0.142 0.316
Control 7
o 930 72 o1 1094 2742 2060 6796 171 121 %0 496 0009  0.186 0.273
0.01% yucca 0
Sepnl o/ g95s 2830 2076 6855 179 115 %20 490 0103 0210 0254
0.015% yucca 3
S 350 70 o1 2012 2805 2061 6885 174 102 %0 498 0101 0.177 0.290
0.02% yucca 1
SppnZlY 1940 2878 2051 6870 191 095 993 463 0128 0.133 0.340
0.025% yucca 2
SEM 0283 0648 0441 0630 0076 0.146 Ofl 0197 0009 0027 0035
P-Value
ANOVA 0.19 0.67 0.99 0.68 0.89 0.27 0.69 0.67 0.99 0.31 0.45
Linear 0.95 0.66 0.90 0.73 0.82 0.68 0.40 0.70 0.27 0.03 0.09
Quadratic 0.80 0.42 0.84 0.63 0.48 0.86 0.26 0.46 0.16 0.03 0.06
D)La.c- ).)%Jao).) ~/~Y()9~/~Y )wb9w])1)ujalﬂu)f\{b ‘5:‘4_“?:‘“

oy /N0 Hles g dali b bl oy flis (o) gxe VS Sy
Ol)m 9 159, ..\.:J)i’ ol Lg)‘.bu.l.m C)SUJ ‘\593. 0 lkac PRI
9 Wa slajlos o 61> (e glis SRBC ade gl il 5

o5 SRBC s g o oaliio 8 Jgdor )3 &S jglailan

(5397 0 ) o 55 5> Mgt s s o 51
cl_gy. o)l_w.c 092 do)d o[+ )Lo.:j (P<’/'a) Cw! )‘Ju’_a‘uw
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Table 5 - The effect of different levels of Yucca Schidigera extract powder on levels of immunoglobulin of broiler chickens at 35 and
42d of age (Logy)*
halejl sl
Treatments
. 917 ¢/ d917 /40 Sor 7 /¥ 3927, +]+¥0 P-Value
Bl PEIMA P Pl PEIpA < N S
b5 s s b5 sem 2§ £
c ©
Control 0.01% yucca 0.015% yucca 0.02% yucca 0.025% yucca <Z( 3 C%
s Yo
35 day old
19G 4.4 4.4 5 6.4 5.2 0.709 029 065 096
IgM 2%® 242 2%® 1.2° 1.4° 0.268 003 053 017
IgT 6.4 6.8 7 7.6 6.6 0.635 0.71 0.42 049
e TY
42 day old
19G 5.7 5.4 4.8 6 5.2 0.736 080 037 0.72
IgM 1 0.4 0.8 0.2 0.4 0.250 0.22 0.06 0.18
IgT 6.7 5.8 5.6 6.2 5.6 0.716 0.79 043 0.58

(P<e/+0) aisly o 3 sine OS] (gyls S yitmpd Ggys b i3y po (slopuSile’
! Means within a row without a common superscript differ significantly (P<0.05).

095 slacul gilis g hdoils Calus (6 giae Sl piilejl (slales
oy il sl B9d e 0mlie A Jsix 53 45 psb lan (W¥AY) ohlsen o s (P ga) aiilss (CBH) Laasg>
05 LDL 5o 6yl sine 31 (o3 0pn )3 gy 0l o las PS5 1 £35S (o VYO 45 (il Sl dngr 03,8 (0155

(P<+1+0) casls laas g Ol iy 239 03,8 <8l (olid 0 3 By 0)las

990 Sl 09,5 4 bgyyo Jlide oy yieS g S 1) Cawgy Coolies
Al e Liolesl cpl gols b a8ls p> o
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Table 6- The effect of different levels of Yucca Schidigera extract powder on CBH test of broiler chickens at 42d of age

(mm)
sinlol sl
Treatments
o/ EAY-) oY )30/0"0 P-Value
5 PR Prae Pgaey g e < . 2
- s s g s SEM  Z & =
Control % % % % CZD k= E
001%  0015%  002%  0.025% 2 3
yucca yucca yucca yucca
GuF dn celolVeyipatld g o 0.99 1.13 1.17 111 0233 095 059 0.63
After 12h
GuF dm celoWipyi o2l g g 0.87 1.45 1.11 143 0246 044 080 057
After 24h

sloadzg o baxiulp p ) Kg JoSo gaw 93 (39531 S
GBWs] a8 05,8 5155 Lol a0ols I8 oy 3590 (65
b Gehaie 45 93,135 3929 badg (95 JgpdS (line )3 ()l sxe
Ol e 33,8 ()15 rizmen Canl Gialejl ol gl
PS5 Huo WO+ (gol> oy b odd A sladsg> > s LDL

(V0) 2980 oanlite Ky p 5ok

cblyn |y Ko oylac o9 doyd oV &5 (g5l 0 ads g

L o sl as azil 1y 93 LDL cdale oy YL 25dg 03,8
o byye 35 g8 LDL (lise (a8 20955 )l giae 20l slas
el |y Wy o)liac g duoyd /430 jlog &S 2y plads g
Lyl 65 oyl Jold (Gg3 (slaaotinl b plo Kidg 03,8
O g o0y il byless oy )3 (g5 dze MBI HDL

(s 2 pSske) (538) TV (oo 3 (2355 laargr (g sbdplio y op )3 [Soad Ky ol olas j35 cilises gobaws 31— A Jgaa
Table 8- The effect of different levels of Yucca Schidigera extract powder on blood metabolites of broiler chickens at 42d of
age (mg/dl)*

o i o Wiaannd!d b (32559 32 90 . .
bl 51, loy Jg s’ & a5 (6 53 b YU dandifs b (359 omd
Treatments Cholesterol Triglyceride C’;“LZ HDL?®
Al 108.0 55.0 16.0%¢ 85.6
Control
S 9927 o/ 109.2 46.6 13.6™ 80.2
0.01% yucca

52 572 </ 20 113.4 49.0 13.2° 81.4
0.015% yucca

S 352 72 o1 112.6 45.4 20.2% 79.4
0.02% yucca

S 2927 +/-v 119.6 496 21.8° 85.4
0.025% yucca

SEM 5.916 3.814 2.189 4.125
P-Value

ANOVA 0.67 0.60 0.03 0.73
Linear 0.96 0.12 0.51 0.20
Quadratic 0.61 0.21 0.28 0.21

(P<e/+0) aisly o 3 sine GBME] Gyls S yitapd Gy s b g i sl puSils |
Means within a column without a common superscript differ significantly (P<0.05).

2 Low Density Lipoprotein
% High Density Lipoprotein
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Introduction The use of medicinal plants in poultry nutrition has been considerably increased in the recent
years due to their beneficial effects, environmental compatibility and lack of adverse side effects. On the other
hand, the use of antibiotic growth promoters (AGPS) in poultry production has been banned because of their
residues in poultry productions and development of antibiotic resistant bacteria. The plant yucca (Yucca
schidigera) belongs to agavaceae family and is native of south-western of United States and Mexico. Yucca
typically grows on rocky desert slopes and creosote desert flats between 300-1,200 meters altitude, rarely up to
2,500 meters. This plant thrives in full sun and in soil with excellent drainage. It also needs no summer water.
The plant is known as one of the main sources of saponins. Steroidal saponins are accounted for approximately
10% of the dry weight of Yucca stem. Saponins, the main chemical component of YS extract, exist in steroidal
form, whereas they are found in a triterpenoid form in other plants, such as Quillaja saponaria. Yucca saponins
have antibacterial properties. The use of Yucca schidigera extract in poultry feed is a good alternative to improve
feed efficiency and increased production. Yucca extract-supplemented diets have improved growth performance,
relative weight of bursa of Fabricius and reduced mortality rate, breast muscle, caecal E. coli counts in broiler
chickens. In the present study, the effects of different dietary levels of a commercial product containing Yucca
schidigera powder on certain variables of broiler chicks were studied.

Materials and Methods This experiment was conducted using 250 Ross 308 broiler chicks in a completely
randomized design with 5 treatments and five replicates of 10 chicks each. Different dietary levels of the Yucca
extract powder (0, 0.01, 0.015, 0.02, and 0.025 %) were tested in a three-stage feeding program including starter
(0 to 10 days of age), grower (11 to 24 d) and finisher (25 to 42 d) phases. Blood samples were collected from
one hird per replicate pen to determine the selected blood metabolites including cholesterol, triglycerides, low-
density lipoprotein (LDL), and high-density lipoprotein (HDL) at the end of the experiment (42 days of age). On
day 42, one chick per replicate was slaughtered and carcass characteristics were assessed. The effect of dietary
yucca powder levels on cellular immune response was determined by a cutaneous basophil hypersensitivity test
using phytohemagglutinin-P (PHA-P). At d 42, one bird from each replicate was selected and thickness of the
interdigital skin between the third and fourth digits of both feet was measured in millimeters with a Caliper
(Measurement accuracy, 0.001). Immediately after the measurement, 100 pl of the PHA-P solution and
phosphate buffer saline (PBS) were injected into the interdigital skin of the left and right feet by insulin syringes,
respectively. Thicknesses of the skin were measured 12h and 24h post-injection. At day 28, five chicks per
treatment (1 chick/replicate) were selected and 0.5 ml of 10 % sheep red blood cell (SRBC) solution was injected
into their breast muscle and after seven days (day 35) blood samples were collected from brachial vein of the
birds and then, an additional injection of SRBC was performed to induce the secondary anti-SRBC humoral
response. At day 42, the second series of blood samples were collected. Sera separated from blood samples and
were used to evaluate anti-SRBC total (Ig T), M (Ig M) and G (Ig G) immunoglobulins.

Results and Discussion The effect of dietary Yucca powder on feed conversion ratio (FCR) was significant
(P< 0.05) in the grower period (11-24 d). Chicks received 0.01% Yucca powder had the best FCR, and the
highest FCR was observed in control and 0.025% Yucca powder group. There was significant difference (P<
0.05) in body weight gain (BWG) and average body weight (ABW) in the grower period (11-24 d) of broiler
chickens. Broilers in 0.01% Yucca powder group, were significantly (P< 0.05) heavier than the 0.025% Yucca
powder group. SRBC test showed that, IGM in first titer (35 d) was significantly (P< 0.05) more than the other
groups. In the case of blood metabolites, serum LDL concentration had significant differences among the
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treatments (P< 0.05). The lowest LDL concentration was observed in 0.015% Yucca powder group. There was
no significant difference in feed intake, CBH test and carcass traits of broiler chickens.

Conclusion According to results of this experiment, supplementation of 0.02% Yucca extract powder,
improved growth performance of the broiler chickens. However, 0.01% Yucca extracts powder improved
humoral immunity and decreased blood serum LDL concentration of broiler chickens.

Keywords: Blood metabolites, Broiler chicks, Carcass traits, Immune system, Yucca schidigera.
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Table 1 - Signs and Mean of Production, Reproductive and Economic Parameters used in the Model
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Figure 1- Combination and Rotation of the herd in the nomadic breeding system of the Moghani sheep
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Table 3- Estimation of Absolute and Relative Economic Characteristics of traits in Nomadic Breeding System of
Moghani sheep.

Traits Mean economic values in maximizing profit
(JU,) lae '
Absolute economic value Relative economic value
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Introduction Improving animal performance should be sustainable and economically profitable, therefore
economic selection indices have been used in most breeding programmes for livestock. For this purpose,
economic weighting factors have to be estimated for all traits in the breeding objective.The best way to
maximize profitability through genetic improvement is to use economic weights of the trait Involved. In this
study, to estimate the economic values of production and reproduction traits, Costs, revenues and profit analysis
in nomadic systems, determine the breeding objective for Moghani sheep. The human population is growing fast
which it seems that in spite of the recent progresses in new issues and technologies, they are not enough to fulfill
feed requirements of humankind. Planning a suitable breeding system would be an important practical method in
using the production potential of local sheep flocks. Therefore, it is essential to estimate economic values of
production traits in a one or multivariate selection scheme to evaluate the priority in-comes and costs of a
breeding system. A bio-economic model was used to describe performance, revenues and costs and to calculate
the economic values, economic values are determined from these models by simulating changes in the genetic
level of a trait and noting the associated changes in overall economic outcome. As a first step in developing such
a programme a suitable breeding goal for the cattle population has to be defined, giving emphasis to production
as well as to functional traits in order to achieve a more sustainable production. For a sustainable production,
traits that have been identified as important for selection are also functional traits. The economic value of a trait
is defined as the increase in profit resulting from a unit genetic improvement in that trait, while all other traits in
the breeding objective are kept constant in simple terms economic values are defined as the effect on the
efficiency of production of a marginal unit increase in a trait, independent of changes in other traits. Economic
efficiency of the production system was calculated as the difference between total revenues and total costs per
cow and year at the stationary herd structure.

Materials and Methods In this study, production, reproduction, management and economic parameters
resulted from recording of 5 flocks with 500 head of breeding ewes during annual cycle of production (August
2015 to August 2016) in extensive rearing system were used to determine the breeding objective and relative
economic values.Traits included; fertility, pregnancy rate, weight lambs from birth to the end of period, survival
rate of lambs, wool production weight, average daily gain and milk production. A bioeconomic model was
written for rearing system and flock information, economic values using maximum profit orientation was
calculated by partial derivative of the profit function by the MATLAB software. To calculate economic values,
change in system profit per unit change in the trait while was kept the other characters in the average, and was
considered the average change in profit as an economic value. To calculate the relative economic values, the
absolute economic value of each trait divided by the absolute economic value of weight of wool.First all costs,
revenues, profits and flock structure determined then intered input files and run the software.

Results and Discussion Economic analysis of system indicated that, costs, revenue, and profit per ewe per
year were 9437617.88, 10637654.49, and 1200036.61 Rials, respectively.The results showed that live weight,
milk yield, manure and wool yield accounted for 86.36 %, 9.64 %, 2.85 and 1.15% of total revenue, respectively.
Feeding and management costs (variable costs) represented 73.65% and 26.35 % of total cost, respectively. The
relative economic values for Carcass yield, Lamb live weight at 12-month , ewe survival, Post-weaning lamb
survival, Pre-weaning lamb survival, Lamb live weight at 4-month, birth weight, conception rates ewes, , little
size, Lambing frequency per year, Average daily gain yearlings, Wool weight, Milk yield of ewe, Average daily
gain lambs, Replacement ~ female  weight, Adult  weight of  ewes were7.30,4.27,
3.08,2.85,2.44,2.35,2.01,1.85,1.54, 1.42, 1.05,1, 0.55, 0.34,- 0.06, and ( -1.81) respectively.

Conclusion Breeding objective in Moghani sheep breed were Carcass yield, Lamb live weight at 12-month,

1- Associated Professor, Department of Animal Science, University of Mohaghegh Ardabili, Ardabil, Iran
2-Graduate MSC Animal Science, Department of Animal Science, Mohaghegh Ardabili, Ardabil, Iran
(-*Corresponding author email: reza_seyedsharifi@yahoo.com)
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ewe survival, Post-weaning lamb survival, Pre-weaning lamb survival, Lamb live weight at 4-month, birth
weight, conception rates ewes, little size, Lambing frequency per year, Average daily gain yearlings, wool
weight, Milk yield of ewe, Average daily gain lambs, Replacement female weight and Adult weight of ewes
respectively.

Key words: Economic value, Moghani Sheep, Nomadic system, Production traits, Reproduction traits.
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Tablel- Performance, productive and nutritional parameters influencing revenues and costs of native in native cattle production

system

1 ol b Saidl pMe ..
P

(p555) Moo pls oly o (eljl 42 (2305 095 S 5 15 (S
verage amount of milk production in a milking period M 950
per each regenerator cow
Average fat percentage
(%) gn 2oy el op 5
Average protein percentage
(}5)) cﬁ‘)‘lu; OS> AFC 710
Age of cow in the first case of calving(day)
(59)) Lﬁljdt‘“; alobé cl 480
Calving interval(day)
(39)) Mg o Jsb PLT 2556
Productive lifetime(day)
Calving rate percentage
(}5) » f:)f) (5)'5)""“’ )I JJ d""‘)‘9) '\‘3) DG 500
Daily rate of growth before weaning(gr per day)
Weaning age(day)
(p5555) U5 0 BW 22
Birth weight(kg)
(p55k5) &b e 03 LW 350

Adult cattle weight(kg)

(22 b 029 <57 6 K)ol (il 53 28y sl 5L3d )90 eSS (65l 2oy

Percentage of required maintenance energy for growth in the first calving (megacalerie ERp 20
for specific milking energy)

(o236 039 531 5 IE) Jgl el ) 48y sl 5lidyge )l 51 2o >

Percentage of required maintenance energy for growth in the first calving (megacalerie ERg 10
for specific milking energy)

The amount of energy in 1 kg of concentrated dry feeding material

(22565 0329 551 I L) amigy Sidodle p Sl Sy (655l e

The amount of energy in 1 kg of dry material of alfalfa(megacalerie for specific milking NELh 133
energy)

(oo 0329 (6591 (S JB1Re) )3 Moo St 0l p S5k S (55,31 ke
The amount of energy in 1 kg of dry material of corn silage
(2255 0329 551 S JSI) paiS olS’ S o3l p55bS Sy (551 jlade
The amount of energy in 1 kg of dry material of wheat chaff
(2255 0329 551 SJSKe) M 2y S5 03lo £35S S (6551 e
The amount of energy in 1 kg of dry material of corn pasture (megacalerie for specific NELp 1.05
milking energy)

(523565 039 55 S JEB) @ y0 St odlo pS5hS G (535l e

The amount of energy in 1 kg of dry material of pasture(megacalerie for specific milking NELg 1.48
energy)

NELs 14

NELws 0.96
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Table2- Economical, and nutritional parameters influencing revenues and costs of native

cattle production system

L sl sl oMo o mhaw
(Jl’)) oS v Yy ‘\"9)3\“/" b “b e P;?LS S Card P il 13000
The price of 1 kg base milk with3.2%fat and2%protein(Rial) m
(b)) 4k gaw 5l olle (22 p)5 o Cn Pey 250
The price of one gr surplus fat from the base evel (Rial) ¢
(b)) wb g j1olile (g p)5 S Cdd P 250
The price of1kg concentrated dry feeding material(Rial pre
(JU) 055l K2 o3ke p S5LS S oo 5 7000
The price oflkg concentrated dry feeding material(Rial cone
(JUy) s Sis o3lo pSAS S, s b, 7000
The price of 1kg dry alfalfa feeding material (Rial) a
(Jby) @3 3w St 03lo 59l S o Pqi 1500
The price of 1kg dry corn silage as feeding material(Rial) S
(b)) pS ol Seis 03le p)SokS S Cuogd p 3000
The price of 1kg dry wet chaff as feeding material (Rial) "
(Jl’)) o S ool F;?L‘f “g" “"““3 P 3000
The price of 1kg dry pasture feeding material(Rial) pas
(b)) e S o3le pSokS S cand 5 2000
The price of 1kg dry grassland feding material(Rial) ores
The price of 1kg alive cow(weight of annual omitted cows-Rial) W
(b)) 5 dlogls 0155 (59 p )T 5hS S Crndd

P 100000
The price of 1kg alive bull calf(Rial) Lwm
(L) Shile s 0155 )39 S oS Sy unrd p 65000
The price of 1kg surplus alive heifer(Rial) L
(Jby) 5 slodlogs alis) cudlags 430 Cy 1500
Daily cost of bull calves’ hygiene matters(Rial) "
(Jl’)) By “5‘55) ““"""“\V e CHh 1000
Daily cost of heifers’ hygiene matters(Rial)
(Jb)) Ygo slagls ailsy) cudlage asjo Chicd 2000
Daily cost of hygiene matters of regenerator cows(Rial) °
(JL) 5 glodlsss 4iljg) )5 590 a4 jo o 22400
Daily cost of hygiene matters of regenerator cows(Rial) "
(Jb)) s &l )" (59,0 i Cih 19250
Daily cost of workforce for heifers(Rial)
(Jb) Jgo lagls &ilig; 415" (59,05 iz jo

C 12500
Daily cost of workforce for heifers(Rial) bed
(Jb)) s 5 (il 2 gl & el sl (:50Le Noag 19
Average number of insemination per each case of pregnancy in heifers(Rial)
(Jb)) Vgo clogls )3 izl (sl & geailiolass (Sl N ”s
Average number of insemination per each case of pregnancy in regenerator cows(Rial) ¢
Average number of insemination per each case of pregnancy in regenerator cows(Rial) one-
(P;?l‘;) Yge ply poly yo 4 YL 3657 jlade MNp 7000
Amount of annual manure per each head of regenerator cow(Rial)
(doy3) ol 3 365" Ao yd MN 30
Percentage of manure on the stage
(Jb)) "95 (")591‘5 S LS‘).‘ 4 J"" 9 J" Ao CMN 250
Transportation cost per each kg of manure(Rial)
() Jge > oy 2 (sl 4 4Vl 450 FC 4572556.56

Transportation cost per each kg of manure(Rial)
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Table 3- Studied characteristics, their unit and abbreviation

characteristiccéw unitasly  abbreviations g,las ! W3
0)93 3 Mg PSS M
Milk production for each period  kilogram
2R o3 Fp
Milk fat percent
b 590 Lo yd PP
Milk protein percent
Age for the first delivery day
Calving interval day
oS A5 o5 PSS BW
Calf weight kilogram
C‘H’ Pb o5 ()9 F;}J“S LW
Live adult cattle weight kilogram

Productive lifetime

day
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Table 4- Estimation of annual revenues in the native cow system

o (Jb) *‘])3
Explanation Revenue (Rial)
ool
revenues
Sllo yui
Annual milk 13003125
» dlogs
Bull calf 3353743.69
33l dunls

s hei 9669341.21
Surplus heifer
S " 2999143.1
Omitted cow
” 840000
manure
-y 29865353.01

Total revenues

o9 95 ot 5 VLo (sladiz 1o 391 —0 Jgu
Table 5- Estimation of annual costs in the native cow system

explanation ¢z, cost (Jb,) ausa
e ja

cost

o el 13537266.85
Cow nutrition

dlogs 45 3223772.03
Bull calf nutrition

el 5 6068030.23
Heifer nutrition

P> oo 5 8 s _ 2540944.105
Workforce and cattle selling

Jee A_..Je» 9 Cublig _ 1724501.24
Hygiene and reproduction

e 230 27094514.46
Changeable cost

b e 4572556.56
Fixed cost

boazo JS 31667071.02

Total cost
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Table 6- Average-absolute economical factors and relative traits in the native system®

Slio Ol (b)) e (solaidl 2] s oLl )]
traits average Absolute economic value Relative economic value
M (Kg) 950 3478.417 0.002079

FP (%0) 5.2 1672065.778 0.999782
PP(%) 3 1672430.361 1

AFC (day) 710 -13440.866 -0.008036

CI (day) 480 -21271.294 -0.012718
BW(kg) 22 -25754.4 -0.015399
LW(kg) 350 17267.766 0.010324

PLT (day) 2556 -588.617 -0.000351

lwsS Vg3 559 BW ¢ olillesd alols :Cl il cpinss o AFC s (g dopd PP s o> 2o yd FP w09 s WJg ™'

Mg e Jsbo PLT (ol 055 59 LW
IM=milk production period ,FP=milk fat percentage, pp=milk protein percentage ,AFC=first delivery age,
Cl=calving interval, BW=calf birth weight, LW=adult live cattle weight, PLT=productive lifetime
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Introduction The aims of interbreeding for the first level in planning interbreeding programs are generally
maximize the improvement in the economical efficiency of the production system by means of increase the
average of characteristics. The purpose of this research was to estimate the economic values for milk production
traits, fat percentage, protein percentage, and lifetime of native cows of llam province and also consideration of
their sensitivity to any change in productive and economical parameters in the production system.

Materials and methods Using a deterministic bio-economical model and economic and production
parameters of Native cow, was estimated economic values of milk yield, fat percentage, protein percentage, herd
life at the llam province in 2013. The economic values of each trait was estimated with increase of one unit of
average traits used for the amount of annual profit change, so that were constant the other traits. Calculation of
Revenues and Costs: Estimation of economical factors needs explanation of production system, revenue and
costs sources and their relationship with existing characteristics for the aim of interbreeding. Costs are expressed
as fixed and current. Current costs are depending on the level of cattle production. Fixed costs are independent of
production level and including building and installations, machinery and so on.to calculate the nutritional costs
for each age group of animals, four different levels according to the life style were defined by order. These levels
include: from birth to weaning (bull calf and heifer before weaning),from weaning to selling age (bull calves in
8-months year old and heifers in 17 months of age, from selling age till the age of first delivery (for replaced
heifers)and regenerator cows(over two years old). According to the definition, economical factor of each
characteristic is described as a change in the net profit of factory for a unit of addition in the average considered
characteristic in a way that the average of other characteristics in the population doesn’t change. In this research
to calculate the economical factors of characteristics while other characteristics are in between in the population,
the average for the considered characteristic was increased once by one unit and the difference of earned and
profit or base mode was considered as the economical factor of that characteristic.

Results and Discussion In the system of Native cows production, the economic values of milk yield, fat
percentage, protein percentage, herd life were estimated 0.002079, 0.999782, 1 and - 0.000351 respectively. In

the native cow's fostering system, revenue resources include annual sale of milk, bull calf, surplus heifer, annual,
omitted regenerator cow and annual manure. Earned revenue out of annual milk sale equaled 43.54% of the total
revenue which appropriated the greatest amount of revenue resources. Other revenue resources were including
bull calf, surplus heifer and the sale of omitted cow that appropriated 11.23%, 32.37%, 10.04% and 2.81% of the
revenues respectively. The costs were divided into two parts including annual fixed charge which contained the
cost of building, installations, equipment and repairs. Annual current cost which contained nutritional costs,
hygiene and reproduction, work force, cattle selling and transportation of manure from its place per each head of
regenerator cow. Fixed annual cost per each head of regenerator cow equaled 4572556.56 Rial, which contained
14.44 percentage of the total costs .annual current cost per each head of regenerator cow equaled 27094514.46
Rials which appropriated85.56 percentage of the total cost. Among the current costs ,nutritional cost by 84.25%
appropriated the most part .other current costs including workforce ,cattle sale and manure transportation from
its place equaled 9.38% and costs of hygiene and reproduction appropriated 6.36% of the current costs.
Conclusion Thus estimated the annual avenue of production system for Native cows -1801718.005 Rials.
The results showed that positive amount of an economical factor to produce milk; selection of an average for an

1- M.Sc. Graduated, Department of Animal Sciences, Faculty of Animal Sciences and Food industry, Khouzestan
Ramin Agricultural and Natural Resources University,

2- Professor, Department of Animal Sciences, Faculty of Animal Sciences and Food industry, Khouzestan Ramin
Agricultural and Natural Resources University,

3- Associate Professor and Professor, Department of Animal Sciences, Faculty of Animal Sciences and Food industry,
Khouzestan Ramin Agricultural and Natural Resources University.

(*-Corresponding Author Email: hosen.nasr@yahoo.com)


mailto:hosen.nasr@yahoo.com

VoV o3l bl (gog 3 50 (sudgi o Silio (goLaidl ol pd 3,591

increase in the characteristic causes an increase in profiting in native cow's production system. According to the
importance of interval in calving as a characteristic and specifically its influence in the situation of limitation in
systems, it is suggested that interbreeding should be done to decrease it.

Keywords: Economic values, Ilam province, Native cows, Production traits.
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Introduction This research was conducted at the Department of Animal Science in the Ramin Agriculture
and Natural Resources University in 2014-2015. The elevation of egg production and the inhibition of incubation
behavior are the aims of modern poultry production . Prolactin is postulated to play a critical role in the onset and

maintenance of incubation behavior in birds .In avian, dopamine inhibits prolactin secretion in the brain. So far,

at least five distinct dopamine receptor subtypes, DRD1-DRDS5, have been identified and classically divided into
two classes referred to as D1-like (DRD1 and DRD5) and D2-like (DRD2,DRD3, and DRD4) .DRD1 is located

on chromosome 13 and contains an open reading frame of 1356 nucleotides encoding a protein of 451 amino
acids. Dopamine stimulates prolactin secretion via activating DRD1 at the hypothalamus level by operating
through vasoactive intestinal peptide and the inhibition effect of dopamine on Prolactin secretion is mediated
through DRD2 receptors at the pituitary level.This study aimed at identification of the variants of dopamine D1

receptor gene and detection of the allelic frequency in the Khuzestan native chicken at Ramin Agriculture and
Natural Resources of Khuzestan province.

Materials and Methods For this research 100 laying hens from Khuzestan native chicken Breeding Center
(Jahed Livestock Input Corporation) were randomly selected. DNA was extracted from whole blood using
salting-out procedure. The PCR-RFLP method was used for allelic differentiation. Dopamine D1 receptor gene
was amplified by a specific set of primer for this gene to produce 283 bp fragment. The PCR reactions were
carried out in a total volume of 25 pL containing 150 ng of genomic DNA, 1 uL of each primer, .5 uLL ANTP, 1
uL MgCl2, 2.5x PCR buffer and 1 U of Taq DNA polymerase. The amplification was performed in a Eppendorf
Mastercycler under the following conditions: 95°C for 3 min; 35 cycles of 95°C for 30 s, 58/4°C for 45 s and
72°C for 30 s; and 72°C for 10 min. The amplified fragment was digested with BseN | restriction enzyme. The
digestion mixture was composed of 10uL. PCR products, 2uL. digestion buffer, and 1uL of each enzyme, and
then subjected to electrophoresis separation in 2.5% Agarose gel.

Results and Discussion The results of the enzyme Restrictive BseNI showed only one A allele and AA
genotype and polymorphism was not observed. To determine the quality and quantity of DNA, Nanodrop and
Agarose gel was used and the results showed that the extracted DNA was suitable to continue the research. The
results of this study were not in par with those of the previous research. Such non-compliance could be due to the
kind of population studied, the sample size and the type of marker based on which polymorphic was examined.
Due to the limited number of cutting sites in restriction enzymes, various DNA fragments were not produced.
Therefore, RFLP markers may have not been able to identify all mutations in this sequence. Dopamine receptor
gene in Khuzestan native chicken was sequenced for the first time in the present study. Hence, alignment
sequences of Khuzestan native chicken and alignment sequence in ClastaW?2 were saved in the gene bank. The
results of sequencing in ClastaW?2 recorded two mutations of type A to G in the base 123 and C to T in the base
198.

Considering the results of gene sequencing, it cannot be stated that a dopamine receptor in this research is
monomorphic. However, the enzyme used for dopamine gene could not be able to recognize the restriction sites.
Sequencing of dopamine D1 receptor gene in the native chicken population of Khuzestan showed mutation
which normally causes genetic polymorphism. However, in this study due to the ineffective choice of the
enzyme, monomorphism was detected. These results show the importance of restriction enzyme in detecting
genetic variation. Since dopamine is one of the main factors known to reduce prolactin and decrease broodiness
as well as the reports indicated that mutations in dopamine D1 receptor different genotypes were significantly

1,2,3- MSc Graduated, Professor and Assistant professor, Department of animal Science, Faculty of Animal Science
and Food Technology, Agriculture Sciences and Natural Resources University of Khuzestan, Iran, respectively.
(*-Corresponding author email: m.bazgiri92@gmail.com)
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associated with increased dopamine.
Conclusion Due to the important role of restriction enzymes in identification of different mutations, selection
of the suitable enzyme is recommended.

Keywords: Broodiness, Dopamine, Native chicken, Polymorphism, PCR-RFLP.
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3- llumina Hiseq 2000 sequencing platform
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1- protein kinase cCAMP-activated catalytic subunit beta
2- protein phosphatase 3 catalytic subunit alpha
3- TNFRSF1A associated via death domain
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Table 2- Significant pathways of cellular components from gene ontology enrichment in apoptosis gene networks of

commercial and native Esfahan chickens.

ol g

O dlaxd

P-value Bonferroni Benjamini FDR
Ontology GO Term Number
GOTERM-CC- o o00s0az  PHOSPRALidylinositol3- A 478E-07  397E-05  512E-04  512E-04
ALL kinase complex * falad . oo
transferase complex,
GOTERM-CC- _ transferring 320E-04 0026254 0013214
ALL GO:0061695 phosphorus -containing 4 * falad . 0.342664
groups
GOTERM-CC- GO:0019898 extrinsic component of 4 4,61 E-04 0.037575 0.012685 0492917
ALL membrane * il .
GOTERM-CC 6011902404 Catalytic complex 5 0.002948 0217345 009927 3919349
GOTERMICC- 6011990234 Trasferase complex 4 0009683 554081 0149154  9.895403
COTERMICC 6010043234 Protein complex 7 0014817 (710338 0186579  14.77378
GOTERM-CC- . Membrane protein 0.017838
o G0:0098796 foiite 4 ! 0775506  0.192179  17.53069
GOTERM-CC- 50.0032901 Macromolecular 7 0034595 go46188 0305099  31.41038
ALL complex *
COTERMICC- 6010005886 Plasma membrane 6 0.040767 0.9684 0318763 3596322
GOTERM-CC 6000116020 membrane 9 0044729 977587 0316008  38.73922
GOTERMICC- Gor0071944 Cell periphery 6 0045921 (9797993 0208617 395527
GOTERMCC- 6010005829 cytosol* 4 0046439 0980684 0280286  39.90347

**FDR<:0.05 , *Benjamini=<0.05 . **Bonferoni<0.05*Pvalue<0.05
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Table 3- Significant pathways of molecular functions from gene ontology enrichment in apoptosis gene networks of

commercial and native Esfahan chickens.

L s tlolis 5 e j 3 P-value Bonferroni Benjamini FDR
Ontology GO Term number
-ME- - idvlinositol-4- 2.07 E-05
GOTERM-MF G0:0035005 1 Phosphatld_ylmosno_l 4 3 . 0.001532 0.001532 0.021681
ALL phosphate3- kinase activity #* el . o
-ME- idylinositol3-ki 4.43 E-05
GOTERM-MF: GO:0016303 lPhosphatldyI_ln_osnoIS kinase 3 . 0.003274 0.001639 0.046378
ALL activity # wx . o
-ME- idylinositol3-ki 5.41 E-05
GOTERM-MF GO:0035004 Phosphatldyll_nc_anoB kinase 3 0.003998 0.001335 0.05665
ALL activity * *x . .
-ME- idylinosi 6.49 E-05
GOTERM-MF: G0:0016307 Phosphatl_dyllnosn_o! phosphate 3 0.004793 0.001201 0.06794
ALL kinase activity #* el .
GOTEA'T_'\SMF' G0:0052742 Phosphatidylinositol kinase activity 3 7.67 E-05 0'02566 0'00.1134 0.080244
GOTERM-MF- GO:0016773 Phosphotransferase activity,alcohol 5 0.003058 0075312 0.012965 1101359
ALL group as reseptor .
GOTEA'T_'\SEMF_ G0:0016301 Kinase activity 5 0'02158 0.110434 0'01?578 1.64155
GOTERM-MF- GO:0016772 Transferase actlvny,t_ransferrmg 5 0.003732 0183242 0.024984 2822358
ALL phosphorus-containing groups .
GOTERM-MF- . phosphatidylinositol-4,5- 0.004213 2 2 0.034122
ALL 60:0046934 bisphosphate 3-kinase activity 2 * 026835 . 4.323199
GOTERM-MF- GO:0052813 phosphatldyllnosno! tglsphosphate 2 0.004213 0.268352 0.034122 4323199
ALL kinase activity * .
GOTET\C-MF_ G0:0016740 Transferase activity 5 0'043259 0.976198 0.311886 41.0635

**FDR<0.05 4 *Benjamini<<0.05 . **Bonferoni<0.05 . *Pvalue<0.05
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Table 4- Significant pathways of biological processes from gene ontology enrichment in apoptosis gene networks of
commercial and native Esfahan chickens.

U cwd e ; HKEY
e tlols 5 pee 0l P-value Bonferroni Benjamini FDR
Ontology GO Term 3
GOTERM-BP-ALL 60190018 Posnwe_reg_ulatlon of protein 4 3.21 E-05 0.03434 0.03434 0.05132
localization to nucleus * *x . o
3.92 E-05
GOTERM-BP-ALL GO:0035556 intracellular signal transduction 8 N 0.04175 00211 0.06263
idvlinosi i 5.27 E-05
GOTERM-BP-ALL GO0:0048015 Phosphatld)_/llnos_ltol mediated 4 0.05573 0.01893 0.0842
signaling #* bl .
5.69 E-05
GOTERM-BP-ALL G0:0048017 Inositol lipid-mediated signaling 4 . 0.05993 0.01533 0.09075
iti i i - 0.08155
GOTERM-BP-ALL G0:0009893 Positive regl:)lraotlcc‘)a:sof metabolic 8 7.83*E 05 0.01.687 0.12489
GOTERM-BP-ALL G0:1900180 Regulation of EL%’[IeelSslocallzatlon to 2 1.79*E-04 0.17684 0.03:191 0.28546
Rp. . positive regulation of transcription 1.85 E-04 0.02834
GOTERM-BP-ALL G0:0042993 factor import into nucleus 3 « 0.18227 R 0.29515
. . . 2.82 E-04
GOTERM-BP-ALL G0:0007165 Signal transduction 9 - 0.26373 0.03755 0.44873
GOTERM-BP-ALL G0:0048518 Positive reg‘:)'f‘;'c‘;';s‘)f biological 9 302 E-04 0.27961 003579 0.48062
GOTERM-BP-ALL G0:0044744 Protein targeting to nucleus 2 3'69*504 0.33042 0'03:932 0.58748
GOTERM-BP-ALL G0:0006606 Protein import into nucleus 4 3.69 04 0.33042 003932 0.58748
GOTERM-BP-ALL 60:1902593 Single-organism nuclear import 4 3'69*504 0.33042 0'03:932 0.58748
GOTERM-BP-ALL G0:0051170 Nuclear import 4 3.76 E-04 0.33563 003649 0.50889
GOTERM-BP-ALL G0:1903829 Positive regulatlor_1 of_cellular protein 4 4.86 E-04 041076 0.04312 077396
localization * .
GOTERM-BP-ALL G0:0019222 Regulation of metabolic process 9 5'24*504 0.43454 0.04291 0.83399

**FDR<:0.05 4 *Benjamini<<0.05 . **Bonferoni<0.05 . *Pvalue<0.05
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Figure 1- A- apoptosis gene network by using of protein-protein networks base and output KEGG Ontology relation to
immunu system. B- result of analysis of network :the number of node: 11, the number of bow: 20, average of node
degree: 3.64, clusterination coefficient: 0.621, the number of expected bow: 7, enrichment of protein-proteinn
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Table 5-KEGG pathways in apoptosis gene networks of commercial and native Esfahan chickens.

interaction and significant is based on P-value < 4.04¢-05

ool (292 5 (6,18 e jong] S 3 KEGG (sl jne 4 bypyo Jgiz —0 Jgu

<3, e £U 0 3w P-value Bonferroni Benjamini FDR
Category Term Count
KEGG_PATHWAY 0ga04210:Apoptosis 11 1.20 E-17 3.123 E-16 3.1234 E-16 9.852 E-15
KEGG PATHWAY gga04370:VEGF 4 3.968 E-07 1.032 E-05 5.1586 E-06 0.0003254
- signaling pathway * il . oo
gga04914:ptogestron- ] )
KEGG_PATHWAY mediated oocyte 6 9'03*E 07 2.348 E-05 ** 7'825? E-06 0'00?7405
maturation
KEGG PATHWAY %%Eggfozrosii-lg-]ﬂe;il:\ze 5 1.393 E-06 3.622 E-05 9.0542 E-06 0.0011423
| * *k . '
pathway
KEGG PATHWAY 0ga04150:Mtor 5 5.058 E-06 0.0001315 2.6301 E-05 0.0041478
- signaling pathway * foad . oo
KEGG PATHWAY gga04910:insulin 6 8.573 E-06 0.0002229 3.7148 E-05 0.0070301
- signaling pathway * *k . .
KEGG PATHWAY Joa0aceDNatural s 2.875 E-05 00007473 0.00010679 00235756
| * *% . oo
cytotoxicity
KEGG PATHWAY 0ga04012:Erb B 5 5.172 E-05 0.0013439 0.00016809 0.0424088
- signaling pathway * foad . oo
KEGG PATHWAY 00a04630:JaK-STAT 5 0.0002411 0.0062494 0.00069631 0.1975384
- signaling pathway * foad .
gga04070:Phosphatidy
KEGG_PATHWAY linositol signaling 4 0'0027332 O'Olff 905 0'001?0531 0.5997287
system
KEGG_PATHWAY gga;)ggelsoi:olznocal 5 0.00];1689 0.0233516 0.002.76066 0.9545672
KEGG PATHWAY gga00562:inositol 3 0.0081117 01908449 0.01749226 6.461182
- phosphate metabolism * ' . '
Gga04810:Regulation 0.0123097 0.02446779
KEGG_PATHWAY of actin cytoskeleton 4 * 0.2753288 . 9.6586793
KEGG_PATHWAY Gga04010:MAPK 4 0.0231439 0.441339 0.04073374 16.776319

signaling pathway

**FDR<:0.05 4 *Benjamini <<0.05 « **Bonferoni<0.05 . *Pvalue<:0.05
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Figure 2- Analysis of apoptosis gene network at Cytoscape, based on Centralities included Degree, Beetwinness ......
and nodes size from small to great indicate increase of degree value and nodes color from dark to bright indicate
decrease of tendency to center
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4.284E-4
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Figure 4- A- IL1R1 cluster from gene network outcome from string and analysis by cytoscape cytoscape in order to

drawing apoptosis gene network chusters, B- properties of cluster2 : node number: 3, density: 1/000, quality: 0.750 and
Pvalue: 0.030
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Introduction Economic pressure on the modern poultry industry has directed the selection process towards
fast-growing broilers that have a reduced feed conversion ratio. Selection based heavily on growth characteristics
could adversely affect immune competence leaving chickens more susceptible to disease. Native breeds of
chickens are playing an important role in rural economies in most of the developing and underdeveloped
countries. The immune system is an adaptive defensed at evolved in phylogenesis to control an organism’s
integrity and apoptosis system is involved in many immune system mechanisms and diseases therefore this study
has emphasized on apoptosis system. Recently, next generation sequencing technology (RNA-Seq) has become
available as a powerful tool to investigate transcriptional profiles for gene expression analysis of many
organisms. So, we performed comparative gene expression analysis of native and commercial chickens by RNA-
sequencing technology, in order to, detect differentially expressed genes involved in apoptosis in native and
commercial breed poultry.

Materials and methods The chicken in this study was female from Esfahani and Ross breeds (47 days of
age). The blood samples were collected from Brachial/ulnar wing vein; 5 ml was taken. The total RNA was
extracted by using Trizol (Invitrogen, USA) according to the manufacture's protocol. The RNA pool was
prepared by mixing together equal quantities of three RNA samples per group/ Total RNA was sent to BGI
Company (China) for paired-end sequencing by an Illlumina Hiseq 2000 platform and the raw reads were
generated. Approximately 18 million fragments were sequenced with length of 150 bp. The quality of the row
data was checked with Fast QC vol 0.11.2 and Trimmomatic (v 0.35) were used to remove Illumina adaptors,
trimming of reads as well as quality or filtering reads by removing low-quality reads. The reads passed the
quality control were mapped to the reference genome using Tophat2 (v2.1.1). For aligning and DE analyzing
were used cufflinks, cuffmerge and cuffdiff. Then significant DEGs imported to String for creating gene
expression network and use DAVID 6.8 for investigation gene annotation and pathway analysis and finally
Cytoscape v. 3.5.1 was used for network and cluster analysis.

Results and Discussion Among 1328 significant differentially expressed genes in immune system, 11 genes
were identified in a pathway in KEGG database, which named apoptosis genes. Gene ontology has been shown
that the most significant biological process term containing 4 genes in term of GO: 1900182 positive regulation
of protein localization to nucleus. The apoptosis genes Network analysis showed that number of nods was 11,
number of edges was 20, average of degree was 3.64, average local clustering coefficient was0.621.
Furthermore, analysis of apoptosis gene networks by Cytoscape showed that PIK3R1 had the highest value by
degree. Beside of this result, AKT1 and CSF2RB had the highest value by Beetwinness Centrality. The highest
out degree and the lowest in degree were related to AKT1.
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Conclusion Overall, 3 apoptic genes including PIK3R1, AKT1 and CSF2RB were recognized as very
important in breeding poultry. According to involving apoptic genes in disease and Innate immune system, we
mayuse these genes in breeding plans. We can regulate them with appropriate cell and molecular methods or
using epigenetic procedures.

Keywords: Apoptosis, Esfehan and Commercial Breeds of Chickens, Gene Ontology, RNA-seq.
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Figure 1- Electrophoresis of PCR products of mitochondrial D-loop
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Table 2- Genetic distances and percentage of similarity between the haplotypes' subgroups in sequenced samples

1 2 3 4 5 6 7 8
HG1 1 5 6 2 4 7 5 7
HG2 2 99.58 7 5 3 8 10 6
HG3 3 9949 9941 4 6 5 7 5
HG4 4 99.83 99.58 99.66 4 7 5 5
HGS5 5 99.66 99.75 99.49 99.66 9 9 9
HG6 6 9941 99.32 99.58 99.41 99.24 6 6
HG7 7 9958 99.15 9941 99.58 99.24 99.49 8
HG8 8 99.41 99.49 99.58 99.58 99.24 99.49 99.32

Wy oo i |y (S5 lis dopd ¢ Joda plad ol dlael 5 (sussilS s M ¢ Jodn Jlad (oYL dlacl
The numbers above the table diameter show the difference between the nucleotide and numbers below the table diameter show

percentage of genetic similarity.

Table 3- The genetic diversity of some Iranian and Asian breeds with number of samples from each population

AdwgS N3 Al 3,90 ap b Laiges dlani SKS5 Eo0 )
Sheep breed Studied region Number of samples Genetic diversity Reference
ok
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DSl 092
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ObSSjl oo
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45y oo
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S o D-loop 20 0.0722 (20)

Native Kazakhstan
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Figure 3- Phylogenetic tree based on Joining-Neighbor procedures of MEGAS software
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Introduction Native animals are part of the national capital and strategic reserves of any country which their
diversity is very important. Mitochondrial genome (mtDNA) in sheep is 16.58 Kbp. MtDNA has a region named

D-loop or control region with no coding gene. Rate of nucleotide mutation in this region is 10 times the nucleus
DNA. D-loop has promotors to regulate mtDNA transcription. This region is consisted of HVR1 and HVR2
sites. As the mtDNA is haploid and no meiosis occurs in it, so D-loop region of the mitochondrial genome is a
powerful and applicable tool to determine the level of genetic diversity, to study the phylogenetic relationship
between the populations and species as well as study the origin and dispersion of animal species. Baluchi sheep
breed is one of the important Iranian sheep breeds which has a major role in production of red meat. Due to high
strength and resistance to water scarcity it has been able to adapt with hot and dry weather conditions in East and
South East of Iran. Due to the high diversity of species and subspecies, the importance of maintaining the purity
of native breeds and incomplete information on sheep domestication in Iran, this study was performed to
investigate the variation in Baluchi sheep breed and phylogenetic analyzes of mitochondrial D-loop region.

Material and methods Blood samples collection was done randomly from 27 non relative sheep which were
kept in Animal Breeding center of Northeast of Iran (Abbasabad breeding station). DNA extraction was done
using Diatom DNA Prep kit. DNA quality and quantity were checked using 8% agarose gel and
spectrophotometer Nano drop ND-200, respectively. Primers were designed using Primer Premier5 software to
amplify 1180 bps fragment of D-loop region of mitochondrial DNA. Primers specificity was checked in
BLASTPrimer of NCBI. To Sequence the amplified region, samples were send to Bioneer Company. To
enhance the accuracy of sequencing, each sample was sequenced from both sides. Nucleotide sequences were
edited with Chromas Lite 2.01 software. After proofing the quality of sequences they were reformatted from abl
to FASTA. Then homology of the sequences with registered sequences of the same gene in NCBI and with the
sequences themselves was determined using BLASTN in NCBI database and CLC Main workbench 5.5
software, respectively. To draw the phylogenetic tree of Baluchi sheep breed, 15 sequences from each 4
haplogroups were identified and along with consensus sequence from samples were used. To draw the
phylogenetic tree with 1000 iterations, the Neighbor-Joining method of MEGAS software was used and to
determine the genetic distance the Create Pairwise Comparison procedure of CLC Main workbench 5.5 software
was used.

Results and discussion Eight haplogroups were observed. The frequencies of haplogroups were 7.40, 7.40,
14.81, 11.11, 18.51, 14.81, 11.11 and 14.81. Haplogroups 2 and 7 had the highest difference between the
nucleotides (10 nucleotides) with 99.15 percent genetic similarity, and haplogroups 1 and 4 had the highest
genetic similarity (99.83 percent) with 2 nucleotide difference. The present genetic diversity among the 27
samples was estimated 0.0131+0.005. This level of diversity is in the average range of nucleotide diversity
which is reported in eukaryotes. The Phylogenetic analysis in this study showed that Baluchi sheep breed is
located in the A haplotype.

Conclusion: Since the origin of haplotype A is from Asia and Middle East, and according to the results of
earlier studies on native Iranian sheep breeds shuch as Moghani, Shal, Sangsari and Afshari it can be concluded
that the Baluchi sheep was in the mentioned haplotype therefore the placement of this breed in this haplotype is
justifiable.

Keywords: Baluchi sheep, Haplotype, Mitochondrial genome, Phylogenic.
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Table 1- The effect of different levels of Elligic acid on sperm motility parameters after freezing-thawing process

0yl S (55 g Al )b

ibojlaleyles SEM  P-value
(Antioxidants) (mM/ml)

Sperm motility parameters Control 0.25 0.5 1 15

™ (%) 48.2° 64.6° 60.8° 61.8° 66.5° 2.02 0.0001
PM (/) 18.6 27.0 26.8 23.2 29.3 3.41 0.2668
VAP (um/s) 20.5° 34.6% 36.4° 209  325% 3.50 0.0175
VSL (um/s) 15.5° 23.9% 27.8° 19.8%  22.3% 2.36 0.0203
VCL (um/s) 50.1° 73.8° 63.2%  57.3%  67.1% 4.10 0.0073
STR (/) 76.8 71.6 76.9 82.3 68.3 3.76 0.1550
LIN () 30.9° 32.7% 28.4° 345%  336% 2.54 0.0242
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Means within same row with different superscripts are different (P<0.05).
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Figure 1- Comparison of the sperm viability percentage in samples with different levels of Ellagic acid
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Figure 3- Comparing the sperm abnormality percentage in samples with different levels of ellagic acid
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Table 2- The effect of different levels of elligic acid on glutathione peroxidase, superoxide dismutase, total antioxidant capacity and
malondialdehyde production after freezing-thawing process

Wdssiul 3 colojligla o

’ (Antioxidants) (mM/ml) SEM P-value
Parameters Control 0.25 0.5 1 15
GPx (1U/g protein) 10.03 9.37 9.07 8.90 10.15 0.32 0.0962
SOD (U/ml) 101.00 118.33 109.00 108.00 106.00 8.88 0.7376
TAC (nmol/ml) 0.51° 2.142 2.19° 3.04% 3.25% 0.27 0.0005
MDA (mol/ml) 39.55 39.26 21.13 28.36 17.01 6.65 0.1635

(P<elo0) aisl (oo )l (dme GBI (gl aliayst By b iy po slo Sl
(MDA) sl s0ylle (TAC) plb a1 5T s (SOD) bgomgdisasSl g (GPX) jlapuSlyy o5sbslS
Means within same row with different superscripts differ (P<0.05).
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Introduction The highest damage to the sperm is caused by oxidative stress due to the production of reactive
oxygen species (ROS). Semen cryopreservation causes some structural, biochemical and functional changes,
which leads to various problems in sperm transport, survival and fertility rate in domestic animals. Also, sperm
metabolism produces ROS, which is potentially harmful to the sperm plasma membrane integrity loss of motility
.High concentrations of ROS have negative effects on sperm quality and increased degradation of DNA, lipid
peroxidation and oxidative stress which inhibits sperm motility and changes in sperm infrastructure and finally
the reduction of fertility.

Seminal plasma contains enzymes such as superoxide dismutase (SOD), glutathione peroxidase (GPX) and
catalase (CAT) which have an important role in the inhibition of the deleterious effects of ROS. Lipid
peroxidation may be due to lack of coordination between SOD, GPX, and CAT in seminal plasma or deficiency
of total antioxidant capacity of the cell. Ellagic acid is a polyphenol compound that can be found in green tea and
other natural resources such as pomegranate, strawberry, raspberry, walnut and eucalyptus bark. Ellagic acid
showed antioxidant and anti-apoptotic effects, it can delay or prevent cellular oxidation; ultimately reduce
oxidative stress.Ellagic acid increases the activity of enzymes SOD, CAT and GPx by preventing free radical
attack to cells. This research was conducted to evaluate the antioxidant effect of different levels of Elligic acid
on microscopic, biochemical parameters, antioxidant enzyme activities and total antioxidant capacity of ram
semen after freezing-thawing process.

Materials and Methods Five Ghezel rams were used. Semen samples were collected twice a week using
artificial vagina. In order to remove individual effects, the semen samples were pooled together. Different levels
of ellagic acid (0.25, 0.5, 1, 1.5 mM) were added in diluent of tris-lecithin based. After processing and freezing,
the samples were stored in liquid nitrogen until the time of evaluation. After thawing of semen samples, sperm
motility parameters were evaluated using CASA system, viability by with Eosin-nigrosin staining, membrane
integrity with a solution of hypo-osmotic, sperm abnormalities using a solution of Hancock, lipid peroxidation
by measuring malondialdehyde and the seminal plasma antioxidant enzymes of glutathione peroxidase,
superoxide dismutase and total antioxidant capacity using the RANDOX Laboratories kit. The data were
analyzed with SAS (9.1.3) software using GLM procedures.

Results and Discussion The results showed that the levels of 0.25, 0.5, 1 and 1.5 mM ellagic acid improved
survival and total motility parameters (P< 0.05). Addition of 0.5 mM ellagic acid reduced abnormal sperm, but
improved the linearity motion, straight line velocity and average path velocity of sperm (P< 0.05). Addition of
0.25 mM level improved the curvilinear velocity compared to the control group. Total antioxidant capacity was
improved in all the treated compared to the control group (P< 0.05). Increasing TAC level in seminal plasma
may have a significant role in sperm normality. No significant difference was found in the glutathione
peroxidase activity and superoxide dismutase enzymes and malondialdehyde levels in treatments containing
ellagic acid compared to the control group. Sperm have multiple mechanisms of defense against reactive oxygen
species. These mechanisms include catalase, uric acid, taurine, thiols, ascorbic acid and o-tocopherol, but the
superoxide dismutase, glutathione peroxidase and glutathione reductases are the most important ones. Apart
from the increase in the activity of superoxide dismutase and glutathione peroxidase enzymes, ellagic acid
probably had an impact on other factors to increase the total antioxidant capacity. All levels of ellagic acid non-
significantly increased the plasma membrane integrity compared to the control group. The loss of sperm plasma
membrane activity due to the lipid peroxidation may lead to loss of membrane fluidity and cell activity (Aitken
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and Sawyer, 2003). For this reason, addition of cryoprotectants and antioxidants to the extender can reduce the
effects of cold shock on sperm.

Conclusion The findings of this study showed that the diluent containing 0.5 mM ellagic acid significantly
improved sperm parameters compared to other levels, after freezing-thawing process.

Keywords: Cryopreservation, Ellagic acid, Ram, sperm.
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