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Overview of Blood Components
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 Gas exchange
Maintaining a constant body temperature in birds
 Phonation

The primary function of the respiratory system

Respiratory Tract
Parameter Amount

Air sac gases (mmHg)

Co2 mean partial pressure                Abdominal

Clavicular

Thoracic

Caudal

Cranial

15

44

24

42

O2   mean partial pressure                 Abdominal

Clavicular

Thoracic

Caudal

Cranial

130

84

102

99

Exchange surface area 14 cm2/g/body weight

Expired gases

CO2          partial pressure

O2             partial pressure

(mmHg)

28

108

Oxygen uptake 24-26 (ml/kg/min)

Pulmonary ventilation rate (VE) 0.5-0.7 (l/min)

Respiratory frequency (fR)                                      ♂

♀
12-21 (breaths/min)

20-37 (breaths/min)

Volume of respiratory tract (ml)

Abdominal sacs, paired          ♂

♀

180

110

Clavicular sac                         ♂

♀

95

55

Cervical sacs                          ♂

♀

30

20

Lungs, paired                          ♂

♀
70

35

Thoracic caudal sacs, paired  ♂

♀

30

24

Thoracic cranial sacs, paired ♂

♀

90

50

Total      ♂

♀

500

300
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Anatomy of the avian respiratory system
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Abdominal airsacs

Artificially expanded
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Factors Influencing Pulmonary Arterial Pressure

1- Increased pulmonary blood flow 

or cardiac output

2- Organic vascular obstruction

3- Development of mature RBC

4- Increased pulmonary venous pressure

A- Metabolic rate (growth rate, gain composition 

3.1 L/g/pro vs 0.82 L/g/fat)

B- Hypoxia

-Carbon monoxide, Ammonia, dust

-Diet

-Altitude
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A- Metabolic rate (growth rate, gain composition 

3.1 L/g/pro vs 0.82 L/g/fat)

B- Hypoxia

-Carbon monoxide, Ammonia, dust

-Diet

-Altitude

A- Blockage of capillaries

C- Polycythemia

-Young birds

- Diet sodium

- Erythrocyte flexibility

(Rarely seen in birds)

B- Megalocytosis

Several hormones

-Erythropoietin

-Corticosterone

-Triiodothyronine
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Molecular mechanisms of Pulmonary Arterial Pressure

1- Hypoxia

2- Morphological changes

A- Increasing pulmonary vascular resistance 

(hypoxic pulmonary vasoconstriction) 

B- Reducing systemic vascular resistance 

(hypoxic systemic vasodilation)

A- PVSM proliferation (± apoptosis & proliferation)

Imbalance of 

vasoactive factors

ET-1 ↑ (strongest vasoconstrictor)

ETA ↑ (intracellular Ca++)

ETB ↑ (smooth muscle, vasoconstriction)

ETB ↓ (endothelial cells, vasodilation by releasing NO)

Hypoxia signal
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Experimental Design

• Combination dosage HR

• Susceptible and resistance strains
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32%

43%

25%

Sales

<1000 m
1000-1500 m
>1500 m

Broiler production at different altitude

>55oC

<-30oC
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Combination dosage
(mg/Kg BW)

• 1.8 mg, Acetylsalicylic acid

• 36.7 mg, L-arginine

• 7.3 mg, Glycyrrhizin

• 46, Sodium Nitrate
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Live Body Weight (g)
Control groups at 42 d

Strain P<0.0001

Sex     P<0.0001
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Strain P<0.32

Sex     P<0.26

Total Mortality (%)
Control groups from day 1 to 42
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Ascites Mortality (%)
Control groups from day 1 to 42
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Strain P<0.3

Sex     P<0.9

Strain × Sex P<0.53

Heart Fractional weight
Control groups at 42 d
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Strain P<0.0004

Sex     P<0.66

Right Ventricle/Total Ventricle
Control groups at 42 d
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Live Body Weight (g)
Control & Treated groups at 42 d

Treatment P<0.0001
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Average Daily Body Weight Gain (g)
Control & Treated groups (28 to 42 d)

Treatment P<0.0001
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Feed Conversion Ratio
Control & Treated groups

Treatment P<0.0015
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Mortality (%)
Control & Treated groups
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Hematocrit
Control & Treated groups at 42 d

Treatment P<0.0002
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Plasma Total Nitrite Concentration (mm/dL)

Control & Treated groups at 42 d

Treatment P<0.15
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