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Mitigating the effects of ascites syndrome

In a susceptible broiler strain
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Overview of Blood Components
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Respiratory Tract

Parameter Amount
Air sac gases (mmHg)
Co, mean partial pressure Abdominal 15
Clavicular 44
Thoracic
Caudal 24
Cranial 42
O, mean partial pressure Abdominal 130
Clavicular 84
Thoracic
Caudal 102
Cranial 99
Exchange surface area 14 cm?/g/body weight
Expired gases (mmHg)
Co, partial pressure 28
0, partial pressure 108
Oxygen uptake 24-26 (ml/kg/min)
Pulmonary ventilation rate (Vg) 0.5-0.7 (I/min)
Respiratory frequency (fg) 3 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

&

30
24

Thoracic caudal sacs, paired

Thoracic cranial sacs, paired 90

50

Total 500

3
?
)
?
3
?
Lungs, paired 3 70
?
3
?
3
?
)
Q 300
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Nostril

Turbinate in nasal cavity

Infraorbital sinus

Glottis

Opening for air sacs
Anterior thoracic

Trachea

Abdominal

Primary bronchus Posterior

thoracic
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@ Factors Influencing Pulmonary Arterial Pressure

‘ /A- Metabolic rate (growth rate, gain composition
3.1 L/g/pro vs 0.82 L/g/fat)

1- Increased pulmonary blood flow <
or cardiac output

(_Carbon monoxide, Ammonia, dust

 B- Hypoxia < -Diet
_-Altitude

2- Organic vascular obstruction

3- Development of mature RBC

\ 4- Increased pulmonary venous pressure
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@ Factors Influencing Pulmonary Arterial Pressure

‘ /A- Metabolic rate (growth rate, gain composition
3.1 L/g/pro vs 0.82 L/g/fat)

1- Increased pulmonary blood flow <
or cardiac output

(_Carbon monoxide, Ammonia, dust

 B- Hypoxia < -Diet
_-Altitude

A- Blockage of capillaries
2- Organic vascular obstruction < B- Megalocytosis (-Young birds

C- Polycythemia - Diet sodium
- Erythrocyte flexibility

("Several hormones

-Erythropoietin
3- Development of mature RBC<

-Corticosterone

\_-Triindothyronine

\4— Increased pulmonary venous pressure (Rarely seen in birds)
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Molecular mechanisms of Pulmonary Arterial Pressure

=

(" A- Increasing pulmonary vascular resistance
(hypoxic pulmonary vasoconstriction)

i Imbalance of .
[ 1- HypOXIa vasoactive factors <

B- Reducing systemic vascular resistance
._(hypoxic systemic vasodilation)

ET-1 1 (strongest vasoconstrictor)
ETA 1 (intracellular Ca++)
ETB 1 (smooth muscle, vasoconstriction)
ETB | (endothelial cells, vasodilation by releasing NO)

" A- PVSM proliferation (+ apoptosis & proliferation)

K 2- Morphological changes <

I

Hypoxia signal
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Molecular mechanisms of Pulmonary Arterial Pressure

o\
(" A- Increasing pulmonary vascular resistance
(hypoxic pulmonary vasoconstriction)

[ 1- Hypoxia Imbalance of .

vasoactive factors . . .
B- Reducing systemic vascular resistance

._(hypoxic systemic vasodilation)

ET-1 1 (strongest vasoconstrictor)
ETA 1 (intracellular Ca++)
ETB 1 (smooth muscle, vasoconstriction)
ETB | (endothelial cells, vasodilation by releasing NO)

(A- PVSM proliferation (+ apoptosis & proliferation)
B- Pulmonary arterial medial thickening (vessel lumen will be narrowed)
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/§ Molecular mechanisms of Pulmonary Arterial Pressure

N

(" A- Increasing pulmonary vascular resistance

Imbalance of (hypoxic pulmonary vasoconstriction)

[ 1- HypOXIa vasoactive factors >

B- Reducing systemic vascular resistance
._(hypoxic systemic vasodilation)

ET-1 1 (strongest vasoconstrictor)
ETA 1 (intracellular Ca++)
< ETB 1 (smooth muscle, vasoconstriction)

ETB | (endothelial cells, vasodilation by releasing NO)

(A- PVSM proliferation (+ apoptosis & proliferation)
B- Pulmonary arterial medial thickening (vessel lumen will be narrowed)

C- PA remodeling (RMT/RWA)

\_2- Morphological changes < D- Thromhoembolism
I E- EC swelling

F- Inflammation — Cytokines—'IRG1— VSM remodeling
Hypoxia signal G- Thick LV wall, thick LV wall { £PO

_H- Gene expressions —Regulating gene - VEGF
HIF-1 oE




A- Increasing pulmonary vascular resistance
(hypoxic pulmonary vasoconstriction)

These molecules have been increasingly recognized as
critical factors and potential therapeutic targets in the
treatment of PAH.

Sufang et al., 2021 Poultry Science 100:100877

B- Pulmonary arterial medial thickening (vessel lumen will be narrowed)
C- PA remodeling (RMT/RWA)
\ 2- Morphological changes < D Thromboembolism
I E- EC swelling
F- Inflammation — Cytokines—'IRG1— VSM remodeling

Hypoxia signal G- Thick LV wall, thick LV wall - EPO
(_H- Gene expressions—Regulatinggene ' \/EGF
HIF-1 GE
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N Experimental Design
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At Om, the standard barometric pressure is 101 kPa (760 mmHg). This means that there is 100% of the oxygen available at sea level.

Altitude: |0 [mv]
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1340 m

At Om, the standard barometric pressure is 101 kPa (760 mmHg). This means that there is 100% of the oxygen available at sea level.

Altitude: |0 | m v
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At 1340m, the standard barometric pressure is 87 kPa (653 mmHg). This means that there is 86% of the oxygen available at sea level. /
Altitude: | 1340 | mwv

1340 m
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- At 1800m, the standard barometric pressure is 82 kPa (619 mmHg). This means that there is 81%o of the oxygen available at sea level.
’ [
Altitude: | 1800 | m v
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At 2000m, the standard barometric pressure is 81 kPa (604 mmHg). This means that there is 80% of the oxygen available at sea level.
__Altitude: |20DD ‘ m v
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e Oximeter used to
measure cardiovascular
fithess

e Sustained response in
oxygen saturation

sternum

cradle

Oxygen saturation

shoulder
blade blood vessels
vertebra
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/@ Combination dosage

(mg/Kg BW)

D
’,A\ ,

@) OH
- - - O O
« 1.8 mg, Acetylsalicylic acid \(
NH 0

« 36.7 mg, L-arginine HEN)LH/V\I)J\OH

O
« 7.3 mg, Glycyrrhizin o

HO"

e 46, Sodium Nitrate Na~_ _.N.




3500

3300

3100

2900

2700

2500

2300

2100

Live Body Weight (g)

Control groups at 42 d

3393

3105
2817
2779
2602
2425
Suceptible F Suceptible M Resistance F Resistance M Suceptible Resistance

Strain P<0.0001
P<0.0001

L

Sex
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12

10

Total Mortality (%)

Control groups from day 1 to 42

10

3.75

0

6.87

2.5

Suceptible F  Suceptible M Resistance F Resistance M

Suceptible

Resistance

Strain P<0.32
Sex P<0.26

©



34.1

1

0.5

Ascites Mortality (%)

Control groups from day 1 to 42

3.75

0.341@1/776x100

1776

0 0 0

1.87

0

Suceptible F  Suceptible M Resistance M Resistance F

Suceptible

Resistance

L



0.5

0.49

0.48

0.47

0.46

0.45

0.44

0.43

0.42

0.41

0.4

Heart Fractional weight
Control groups at 42 d

0.47 0.47

0.46

0.43

0.47

0.44

Suceptible F Suceptible M Resistance F Resistance M

Suceptible

Resistance

Strain P<0.3
Sex P<0.9
Strain x Sex P<0.53

Lo



Right Ventricle/Total Ventricle

Control groups at 42 d

25.9 26.05 25.98

25

23

21

19

17

15

Suceptible F  Suceptible M Resistance F Resistance M Suceptible

19.92

Strain P<0.0004
Sex P<0.66

Resistance

L o



Live Body Weight (g)
Control & Treated groups at 42 d

3100
3048 a 3032 3

3000
2900

2800 2759 b

2700
2640 b

2600

Treatment P<0.0001

<

2500

Suceptible C Resistance C Suceptible T Resistance T




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

140

130
122 a

120

113 a

100
90 b
90

80

Treatment P<0.0001

L

70

Suceptible C Resistance C Suceptible T Resistance T




1.8

1.7

1.6

1.5

1.4

1.3

1.2

Feed Conversion Ratio
Control & Treated groups

1.52 ab

1.42 b 1.41 b

Treatment P<0.0015

Suceptible C Resistance C Suceptible T Resistance T
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Mortality (%)

Control & Treated groups

6.87

3 2.5

0

0

Suceptible C Resistance C Suceptible T

Resistance T
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Hematocrit
Control & Treated groups at 42 d

)

32b

42

%0 39 a
R suveTeT——S .
b 38 .
11 36a
T ~ 36
—_— iy

32

30

Suceptible C Resistance C Suceptible T

Resistance T

._ Treatment P<0.0002
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Plasma Total Nitrite Concentration (mm/dL)
»-Ab . Control & Treated groups at 42 d

27
25 24.6

23 22.8

21.1
21

19 18.6

17

15 Treatment P<0.15

L

Suceptible C Resistance C Suceptible T Resistance T
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