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Table 1. Feed ingredients and chemical composition of basal diet during different rearing periods

Ingradients (%) Starter (1-10 days) Grower (11-24 days) Finisher (25-42 days)
Corn 47.03 59.66 65.99
Wheat 5.58 5.00 5.00
Soybean meal 29.02 16.15 10.28
Corn gluten meal 10.00 11.48 11.50
Soybean oil 3.50 3.34 3.09
Limestone 1.45 1.23 1.00
Dicalcium phosphate 1.95 1.80 1.83
Common salt 0.20 0.20 0.20
Vitamin and mineral premix’ 0.50 0.50 0.50
DL-Methionine 0.52 0.58 0.57
L-Lysine HCI 0.25 0.06 0.04
Calculated composition

AME (kcal/kg) 2950 3000 3050
Crude protein (%) 22 20 19
Lysine 1.3 1.2 1.1
Methionine 0.56 0.54 0.52
Methionine + cystine (%) 0.92 0.90 0.88
Calcium (%) 1.04 0.95 0.92
Availiable phosphorus (%) 0.52 0.44 0.42

!'Supplied per kilogram diet: vitamin A (retinol acetate), 9,000 IU; vitaminD3, 3,000 IU; vitamin E (DL-a-tocopherol acetate), 18
mg; vitamin K, 3 mg; thiamin, 1.8 mg; riboflavin, 6 mg; pyridoxine, 3 mg; vitamin B12, 0.012 mg; niacin, 30 mg; folic acid, 1 mg;
biotin, 0.24 mg; pantothenic acid, 10 mg. choline, 500 mg, manganese, 100 mg; zinc 100 mg; iron, 80 mg; copper, 10 mg; iodine,

1 mg; selenium, 0.2 mg.
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Table 2. Effect of experimental treatments on growth performance and economical indices of broilers under heat

stress
Item! NC PC VE VC Se SSE, SSE» SEM  P-value
Starter (1-10 d)
Feed intake (g) 2798 2660 2652 2560 2604 2564 2452 842  0.172
Body weight gain (g)  200.0  167.6  177.0 1844 1794 1844 1702 820  0.163
FCR 1.39 1.59 1.50 1.40 1.46 1.39 144 004 0.059
Grower (11-24 d)
Feed intake (g) 1090°  892.8°  982.0°  9812%  962.4°  966.0°  973.0° 19.59  0.007
Body weight gain (g) ~ 658.8%  465.0¢° 5882  530.0°  585.4°  563.0  591.4° 1657  0.003
FCR 1.65¢  1.92° 1.67° 1850  1.66° 1,720 1.64  0.04  <0.001
Finisher (25-42 d)
Feed intake (g) 29000 25824 2763  2652¢d 25764 2785 2748 39.88  <0.006
Body weight gain (g) ~ 1398*  1019¢  1266°  1205¢  1045¢  1277° 1260 18.65 <0.001
FCR 208" 253 218 220" 247 2.18° 218" 004  <0.001
Total (1-42 d)
Feed intake (g) 4270°  3740° 4010 3889 3799« 4008 3966  42.98  <0.001
Body weight gain (g) ~ 2256*  1651¢  2032°  1920°  1810¢ 2025  2022® 17.80 <0.001
FCR 1.89¢ 226 197 2.03*  2.10b 1.98¢ 1964 002  <0.001
Performance index?  274.4°  122.2°  212.2% 1893«  171.5¢  227.6*  229.0° 823  <0.001
Mortality (%) 3330 300  1333% 1667  16.67°  6.67° 6.67° 515  0.022
Feed cost (Rials) 180408 158015° 171829 168199° 164687% 170941® 170736® 435  0.046
g‘i;’gf fromsales 5609501 103167° 237744 2246400 211770 236925 236574% 1324 0.012
Gross profit (Rials)  83545° 351529 65916°  56441% 47083  65984®  65838° 639  0.008

a¢ Means within the same row with different superscripts differ significantly (P< 0.05).

I'NC: Negative control; PC: positive control; VE: PC + 200 mg/kg Vitamin E, VC: PC + 500 mg/kg Vitamin C, Se: PC + 0.3
mg/kg selenium, SSE1: PC + Scrophularia striata extract (200 mg/kg); SSEa2: PC + Scrophularia striata extract (400 mg/kg).
2 Performance index = livability (%) x live weight (kg) x 100/age (d) x FCR
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Table 3. Effect of experimental treatments on hematological parameters and leukocyte profile of broilers under heat

stress

Item! NC PC VE vC Se SSE; SSE; SEM  P-value
Red blood cell (10/uL) 2.11% 1.644 2.17% 1.96%c  1.87%d 1,83 1.95% 0085 <0.001
White blood cell (103/uL) 17.66° 13.46° 16.90*° 14.54> 13.90° 13.46> 14.22°> 0.599 0.002
Hematocrit (%) 36.40" 31.80° 36.40° 36.80°® 32.10° 34.40% 38.60° 1.06 0.008
Hemoglobin (g/dL) 13.20 12.20 15.20 14.00 14.00 16.40 16.40 1.68 0.513
Leukocyte profile

Lymphocyte (%) 62.80° 48.10¢ 70.10* 56.20° 49.10¢ 52.10¢ 59.20° 136  <0.001
Heterophile (%) 34.60° 50.20° 26.80" 41.20°¢ 49.00°® 44.80% 38.40% 1.57 <0.001
Heterophile /Lymphocyte 0.55¢  1.06*  0.38"  0.73¢¢  1.01* 0.86* 0.64% 0.05 <0.001
Eosinophile (%) 1.60 0.80 1.40 1.80 1.00 1.60 1.00 0.32 0.257
Monocyte (%) 1.20 1.00 1.80 0.80 1.00 1.60 1.40 0.37 0.486

*fMeans within the same row with different superscripts differ significantly (P<0.05).
INC: Negative control; PC: positive control; VE: PC + 200 mg/kg Vitamin E, VC: PC + 500 mg/kg Vitamin C, Se: PC + 0.3
mg/kg selenium, SSE1: PC + Scrophularia striata extract (200 mg/kg); SSEz2: PC + Scrophularia striata extract (400 mg/kg).
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Table 4. Effect of experimental treatments on blood values of metabolites, minerals and enzymes in broiler chickens
exposed to heat stress

Item! NC PC VE vC Se SSE; SSE, SEM  P-value
Albumin (g/dL) 1.38 1.34 1.50 1.42 1.34 1.50 1.54 0.09 0.652
Total protein (g/dL) 2.90 2.96 3.16 3.02 2.92 3.16 3.32 0.14 0.339
Glucose (mg/dL) 165.0° 240.6° 202.0° 166.7° 213.6® 191.6>* 176.6> 12.52 0.001
Triglyceride (mg/dL) 16920 169.9* 152.4% 1554% 168.8% 137.6° 1304> 971  0.050
Cholesterol (mg/dL) 207.0% 211.2% 178.6° 171.0¢ 187.2% 176.4¢ 170.4° 6.83 0.006
HDL-C (mg/dL) 31.80° 30.00° 33.60° 39.00® 34.00* 38.80* 41.60° 1.93 0.001
LDL-C (mg/dL) 141.3 122.8 114.5 100.9 119.4 110.0 102.7 10.82 0.170
VLDL-C (mg/dL) 33.84* 34.20° 30.48% 31.08® 33.76® 27.52° 26.08° 1.94 0.043
Potassium (mg/dL) 1340 620.09 860.0° 900.0® 720.0°¢ 740.0b«¢ 840.0° 55.63 <0.001
Sodium (mg/dL) 4560¢  8280*  3980° 4360 45404  4920° 4300¢  79.79  <0.001
Aspartate aminotransferase (/L) ~ 226.0° 279.4® 227.0® 2484 265.8% 241.2% 228.0° 3280  0.038
Alanine transaminase (u/L) 2.80 4.00 3.60 2.60 2.60 2.80 2.40 0.70 0.640
Alkaline phosphatase (u/L) 2556 59932 4270 4955%  4337% 4065 3460 48.35 0.042

a¢ Means within the same row with different superscripts differ significantly (P<0.05).
I'NC: Negative control; PC: positive control; VE: PC + 200 mg/kg Vitamin E, VC: PC + 500 mg/kg Vitamin C, Se: PC + 0.3
mg/kg selenium, SSE1: PC + Scrophularia striata extract (200 mg/kg); SSEa2: PC + Scrophularia striata extract (400 mg/kg).
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Table 5. Effect of experimental treatments on antibody titers against sheep red blood cells (SRBC) and cutaneous

basophil hypersensitivity to phytohemagglutinin injection (measured as toe-web skin thickness) in broilers under
heat stress

VC Se SSE SSE; SEM  P-value

2.00 1.40 1.60 1.41 0.23 0.352
2200 1.40°  1.40°  1.60*  0.35 0.023
4.2¢ 2.8 3.0 3.0 0.24 0.029

5.0 3.8° 3.6° 5.0 0.28  <0.001
24 2.2 24 2.6 0.23 0.302
7.4%® 6.0° 6.0° 7.6* 0.35 <0.001

Item! NC PC VE
Primary response against SRBC (log)

IeG 1.40 1.20 1.80
IgM 1.40°  1.20° 1.60%
Total 2.8° 2.4% 3.4
Secondary response against SRBC

(log2)

IgG 4.0° 2.2¢ 5.0
IgM 2.2 2.2 2.2
Total 6.2%¢ 444 7.0
Toe-web skin thickness

(mm)

24h 0.23¢  0.18¢ 0.34°
48h 0.22° 0.18¢ 0.33°

0.30° 0.25¢ 032 034* 0.01 <0.001
0.29°  0.25¢  031* 034* 0.01 <0.001

=d Means within the same row with different superscripts differ significantly (P<0.05).
I'NC: Negative control; PC: positive control; VE: PC + 200 mg/kg Vitamin E, VC: PC + 500 mg/kg Vitamin C, Se: PC + 0.3 mg/kg
selenium, SSE1: PC + Scrophularia striata extract (200 mg/kg); SSEa: PC + Scrophularia striata extract (400 mg/kg).
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Abstract

To evaluate the effect of hydroalcoholic extract of Scrophularia striata (SSE), vitamin E, vitamin C, and selenium on
performance, blood parameters, and immune response of broilers under heat stress conditions, an experiment was
performed using 350 one-day-old male broilers (Ross 308) in a completely randomized design with seven treatments
and five replicates (10 chickens per replicate). Experimental groups were a group under normal environmental
conditions (negative control), a group under heat stress (positive control), and other groups under heat stress and fed
with the diet supplemented with 200 ppm vitamin E, 500 ppm vitamin C, 0.3 ppm selenium, or 200 and 400 ppm SSE.
From day 1 to the end of the breeding period, a temperature of 34 + 2 °C was applied to create heat stress for 8 h (10
am to 6 pm). The results showed that all treatments improved (P<0.05) body weight gain, feed conversion ratio,
performance index, heterophil to lymphocyte ratio, total and IgG titers against sheep red blood cells, and cellular
immunity (toe web swelling skin in response to phytohemagglutinin injection), and the best performance was observed
in the negative control, high SSE and vitamin E, respectively. All experimental treatments, except for low SSE and
selenium treatments, increased blood lymphocytes and potassium compared to the positive treatment (P<0.05). In
general, the inclusion of 400 ppm of SSE in the diet had a beneficial effect on growth performance, blood parameters,
and immune response during heat stress.
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