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Table 1. Ingredients and chemical composition of
dietary ingredients

Ingredients % DM
Corn silage 47.0
Alfalfa hay 29.2
Barley grain 11.7
Soybean meal 4.0
Corn grain 4.3
Vitamin and mineral 1.5
Salt 0.3
Black seed/fennel 2.0
Chemical analysis of

basal diet:

Crude protein (%DM) 12.8
Ether extract (%DM) 3.5
NDF (%DM) 28.0
ADF (%DM) 223

Metabolizable energy 23
(Mkal/ kg DM) '

* Vit A: 500,00 IU, Vit D3: 100,000 IU, Vit E: 100mkg,
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mg/kg, Ca: 180000 mg/Kg, Mg = 20 mg.kg, Fe=3000
mg/kg, Zn: 3000 mg.kg. Se: 1 mg/Kg, Na: 60000 mg.Kg
P: 90000 mg/kg. NDF: Neutral Detergent Fiber; ABEid

Detergent Fiber

a0 RYA Q)|)_> 5 QST )| oolail b aloabew 9 4\3@.)")

Sooliwl b pls S g celo Y Suw gl (wgadas

P ooz 9 JllS olSiws L pls (a9 (S0 58Ul o )o8
(S oolo 4o duoy0) alaalow g ailly oloawd oS 5 -V oo

Table 2. Chemical composition BbeniculumvulgareandNigella sativa(%DM)

Sample Dry matter  Crude protein Crude fiber Ether extract Ash NDF ADF
Fennel 91.94 18.38 28.20 7.28 11.69 52.37 22.97
Black seed 95.49 22.23 21.47 28.65 4.17 53.55 26.16

NDF: Neutral Detergent Fiber; ADF: Acid Detergent Fiber
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Table 3. Effect ofFoeniculunmvulgareandNigella sativaon blood metabolites of Sanjabi ewes

Parameter Glucose Protein Albumin Urea N, Cholesterol Triglyceride HDL LDL
(mg/dL) (g/dL) (g/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Treatment:
Control 58.47+1.45 9.25+0.22 2.65+0.05 29.83+0.80 73.36+1.45 79.88+1.85 32.51+1.09 24.86+1.24
Fennel 63.32+1.45 8.79+0.22 2.68+0.05 29.91+0.80 74.19+1.45 79.23+1.85 31.27+1.09 27.06%1.24
Black seed 58.32+1.45 8.77+0.22 2.58+0.05 31.78+0.80 76.10+1.45 82.30+1.85 32.49+1.09 27.15+1.24
Time:
Before laming 65.17+1.37 8.66+0.22 2.73x0.04 28.11+0.88 76.30+1.45 83.18+1.60 31.00+1.18 28.66+1.38
Lambing day 59.79+1.37 9.11+0.22 2.59+0.084 30.29+0.88 73.36%1.45 76.39+1.60 32.20+1.18 23.37+1.38
After lambing 56.40+1.37 9.04+0.22 2.60+0.04 33.11+0.80 74.19+1.45 81.85+1.60 33.07+1.18 27.04+1.38
P-value
Time 0.00 0.46 0.04 0.00 0.06 0.06 0.47 0.04
Treat 0.06 0.26 0.40 0.09 0.41 0.48 0.41 0.36
Time*treat 0.05 0.26 0.85 0.21 0.42 0.04 0.42 0.56

HDL: High-density lipoproteins; LDL: Low-densitydoproteins. Within the same column, means withedifit superscripts differ significantly at

P<0.05
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Table 4. Effect oFoeniculumvulgareandNigella sativaon blood metabolites &anjabilambs

Glucose Protein Albumin Urea N, Cholesterol Triglycerides

Parameter .\ o/d)  (g/dL) (g/dl)  (mg/dl)  (mg/dL) (%né/dL) HDL LDL
Treatment
Control 74.82+1.05 7.51+0.18 2.57+0.06 30.93+0.69 74.57+1.30 87.22+0.98 30.78+0.52 26.34+1.43
Fennel 74.30+1.05 8.27+0.18" 2.59+0.06 28.78+0.69 79.90+1.30 84.30+0.98 29.71+0.52 30.38+1.43
Black seed 72.81+1.05 8.71+0.18 2.70+0.06 28.46+0.69 75.74+1.30 88.14+0.98 30.57+0.52 28.31+1.43
Time:

Birth day 74.44+0.96 8.36+0.14 2.48+0.05 27.55+0.49 73.56+1.08 87.36+10.85 31.14+0.48 24.95+1.08
1% month 74.85+0.96 7.97+0.14 2.76+0.05 31.23+0.49 79.91+1.08 83.01+0.85 29.57+0.48 33.74+1.08
P-value
Time 0.85 0.23 0.00 0.00 0.01 0.02 0.15 0.00
Treat 0.29 0.01 0.34 0.14 0.18 0.31 0.68 0.06
Time*treat 0.16 0.13 0.03 0.00 0.28 0.51 0.30 0.47

HDL: High-density lipoproteins; LDL: Low-density doproteins. Within the same column, means with edéifit superscripts differ
significantlyat P<0.05
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Table 5. Effect ofFoeniculumvulgareandNigella sativaon total antioxidant capacity and malondialdehyde i
Sanjabi ewes

Parameter TAC (mmol/L) MDA (nmol/L)
Treatment:

Control 1.50+0.0% 2.68+0.004
Fennel 1.61+0.0% 2.67+0.004
Black seed 1.63+0.0% 2.64+0.004
Time:

Before laming 1.65+0.0% 2.67+0.002
Lambing day 1.58+0.0% 2.66+0.002
After lambing 1.52+0.0% 2.65+0.002
P-value

Time < 0.0001 0.00
Treat < 0.0001 0.00
Time * treat 0.02 < 0.0001

TAC: total antioxidant capacity; MDA: malondialdete; Within the same column, means with differergessacripts differ at
P<0.05.
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Table 6. Effect ofoeniculumvulgareandNigella sativaon total antioxidant capacity and malondialdehiyde
Sanjabi lambs

Parameter TAC (mmol/L) MDA (nmol/L)
Treatment:

Control 1.53+0.0% 2.69+0.004
Fennel 1.60+0.0f 2.68+0.004
Black seed 1.48+0.0% 2.65+0.004
Time:

Birth day 1.50+0.0% 2.65+0.008
1%'month 1.57+0.0°7L 2.69+0.008
P-value

Time 0.01 < 0.0001
Treat 0.01 0.02
Time*treat 0.15 0.02

TAC: total antioxidant capacity; MDA: malondialdete; Within the same column, means with differeqtesscripts differ at

P<0.05.
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Table 7. Effect oFoeniculumvulgareandNigella sativaon enzyme activity in Sanjabi ewes

Parameter GPx SOD Alkaline ALT
Treatment:

Control 236.11+11.11 48.60+0.87 195.72+7.48 25.44+0.48"
Fennel 269.40+11.11 47.33+0.87 197.99+7.48 24.50+0.44
Black seed 260.83+11.11 44.82+0.87 182.84+7.48 26.26+0.44
Time:

Before laming 259.9948.92 48.10+0.87 197.19+6.61 26.25+0.460
Lambing day 250.9048.92 48.10+0.87 196.25+6.61 24.75+0.46
After lambing 255.10+8.92 45.77+0.87 180.1616.61 25.18+0.46
P-value

Time 0.47 0.11 0.70 0.02
Treat 0.12 0.01 0.33 0.05
Time*treat 0.28 0.10 0.45 0.67

GP: Glutathione peroxidase, SOD: Superoxide dismutAfialine: Alkaline phosphatase; ALT: Alanine amtransferase.
Within the same column, means with different sugrépss differ atP<0.05.
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Table 8. Effect oFoeniculumvulgareandNigella sativaon enzyme activity itsanjabi lambs

Parameters GPx SOD Alkaline ALT
Treatment

Control 228.86+10.35 46.05+1.34" 193.67+4.49 25.98+1.22
Fennel 284.15+10.35 45.70+1.34 188.12+4.49 27.11+1.22
Black seed 240.24+10.3% 49.80++1.34 181.06+4.49 24.87+1.22
Time

Birth day 253.95+8.49 48.82+1.09 183.22+4.17 24.13+0.99
1®'month 246.0748.49 45.55+1.09 192.00+4.17 27.85+0.99
P-value

Time 0.73 0.04 0.34 0.01
Treat 0.03 0.07 0.53 0.41
Time*treat 0.06 0.09 0.30 0.06

GPy: Glutathione peroxidase, SOD: Superoxide dismutAfiealine: Alkaline phosphatase; ALT: Alanine amotransferase.
Within the same column, means with different sugrgpss differ atP<0.05.
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Abstract

Concerning the importance of the transition pedod the useful effect of plant medicinal on bloadi@idant
capacity, this study was aimed to investigate fffiece of usingFoeniculum vulgareandNigella sativaon blood
metabolites and antioxidant statusSanjabiewes and their lambs during the transition peridte number of 36
Sanjabiewes with an average weight of 62 + 8 kg and agrame parity of 2.5 + 0.5 were allocated to three
experimental groups from six weeks before partmitio six weeks after that. Treatments were inadudé control
group (basal diet without supplement) and 2) fegnelip (basal diet plus 20 grams per kilogram ahéd) and 3)
black seed group (base diet plus 20 grams perratogf black-seed). To determine the effect oftirests on the
activity of glutathione peroxidase, superoxide ditase, alkaline phosphatase, and alanine aminédrasse
enzymes and concentrations of glucose, cholestaed, total protein, triglyceride, HDL, LDL, antbamin, blood
samples were taken from Jugular veins of ewes amd$.The total antioxidant status and serum malondialdeh
concentration were also measured. According todkelts, fennel in comparison with the control grquevented
blood glucose reduction in ewes at lambing. Blaaidssupplementation increased blood total protedhadbumin
concentration in the lambs of this groix0.05). A significant increase in total antioxidamtas observed in ewes
in both fennel and black seed groups and lambkerfénnel groupR<0.05). The addition of black seed to the diet
decreased malondialdehyde in the blood of lambseares P<0.05). The lambs in the fennel group showed higher
levels of glutathione peroxidase activi<0.05). There was no significant difference betwieatments in other
studied enzymes in this study. The results of shisly showed that adding fennel and black seetidéretve diet
before and after lambing may cause positive andtemim changes in important blood metabolites, amgrove
antioxidant status in ewes and their lambs.
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