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3- Reactive oxygen species
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Table 1- Composition of the basal diet for broilers during starter and grower stages

(229) 030> s3] (S35 ¥V BY) 5okl (S5, ¥Y b YY) 4y
Item (%) Starter (1-21days) Grower (22-42 days)
S 51.8 58.4
Corn

Lg oS’ 38.6 325
Soybean meal (44% CP)

bgw 029 4 3.9
Soy oil

i S = (6 1.7 1.3
Dicalcium phosphate

Gio 15 15
Oyster shell

Sos 0.3 0.3
Salt

DL-Methionine

oY= - -
L-Lysine

e JoSa 0.25 0.25
Mineral supplement?

wilig JoSo 0.25 0.25
Vitamin supplement®

P ogans” 15 15
Wheat bran

oy (Flwlre (S

Calculated composition

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

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

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

(20y3) e 1.26 1.03
Lysine (%)

(403) el 0.95 0.88
Calcium (%)

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

(WS oW 0.18 0.15
Sodium (%)

(op) 18 0.27 0.29
Chlorine (%)

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

(pSssTeYly SV i) sy Jolss 232 233

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

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

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

5-AGCTGGGCTGTTGCCTTCACA-3'

Vb a0

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

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

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

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

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

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

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

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

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

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

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

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

plul Gene (1oyd) oy 3 655 zolaw SEM p-value
Dietary levels of Urtica diocia (%)
Control (0) 1 15
B ) play
Heart (Right ventricle) ET1 0.302° 0.0045" 0.0039" 0.0038° 0.048 0.0001
iNOS 0.001° 0.0026" 0.235° 0.258° 0.043 0.0001
)
Lung ET1 1.06° 0.167° 0.011° 0.006° 0.166 0.0002
iNOS 0.0008" 0.0017° 0.031° 0.227° 0.045 0.003
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Superscripts in the same column with different letters are significantly different (P<0.05). iNOS: inducible nitric oxide; ET-
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Introduction

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

Materials and Methods

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

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

Results and Discussion

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

Conclusion

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

Keywords: Chicken, Gene expression, Pulmonary hypertension, Serum biochemical parameters, Urtica dioica



