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Introduction
N

» Heat stress is a major concern in the poultry industry due to its effect on productivity and animal welfare.

» Developing strategies to reduce heat stress 1s essential. requiring research on its measurement and the development of

appropriate indicators. ﬁ

» Blood corticosterone is a classical indicator of heat stress. But, it is a sensitive to handling time and 1s an invasive method that can

elevate stress levels.

+ With rising concerns for animal welfare, many non-invasive markers (e.g., corticosterone in saliva, feces and feathers) are

being developed (Sejian et al., 2021).

* Due to the different environmental conditions between field and laboratory, the selection of appropriate indicators may vary

accordingly.
* The objective of this study is

- to perform a comparative analysis of stress markers (corticosterone, Hsp70, H/L ratio) in meat-

type ducks to 1dentify a suitable method under field conditions.



Materials & Methods

Experimental Design

» Experiment was conducted from August until October in 2023.

* The treatments are divided into summer (28~36 °C) and fall (16~27 °C).

* Animals
- A total of 50 ducks (20 ducks mn the summer, 30 ducks in the fall) were taken for sampling.
- Ducks were chosen by random selection at each sampling date.

- Ducks were rearing in experimental site from day 13 until day 42, 43 (summer, fall).



Materials & Methods
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* Facility information

- House type: Open housing with naturally ventilating system

Table 1. Growth Performance of Meat-Type Ducks by Seasons

- Total number of ducks: 19.000

Parameter summer fall
Final body weight (kz) 325 (3.25%) 363 (3.6%)
SRS s - - Stocking density: 3.6 birds /m?
Water intake (L) 16.73 1463
FCR 195 (2.10%) 185 (1.91%) - House size: 65m (length), 10m (width), 4.5m (height)
Breeding days 13 (465%) 12 (125%)
i kot 100 23810 - Location: Jincheon, Chungbuk
Mortality rate (o) 713 44
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* Average Growth Performance of meat-type ducles in southleora (2015



Materials & Methods

Analysis Parameters

E THI (Temperature Humidity Index)

THI = (1.8 x Ty, +32)-[(0.55-0.0055xRH) x (1.8 x Ty, - 26.8)
. Growth performance (Body weight, Feed intake, Water intake, FCR. Mortality)
= Stress Markers
- Corticosterone in blood, pulp, feather ey

- ™
- Hsp70 in blood, pulp, feather .
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Materials & Methods

Sampling & Analysis

* Blood samples

- 4.5ml of blood was taken from the wing vein.

» Feather samples
- 1~2g of feather collection by scapula

- 5 growing feathers (for Pulp) was taken from wing.




Materials & Methods

Sampling & Analysis

Pulp was collected from the bottom 10mm of growing feather.

The measurement of Corticosterone, HSP70 were performed with ELISA kits.

- Corticosterone ELISA kit (Enzo Life Sciences. cat no. ADI-900-097)

- Chicken heat shock protein 70 ELISA kit (Cusabio, catno. CSB-E11196Ch)

Figure 7. Analysis part of feather (a), feather cutting (b)

» H/L ratio was measured by Wright’s staming.

Figure 8. Centrifugation of blood (a). ELISA analvsis (b)



Materials & Methods

Statistical analysis

* SAS analysis system (SAS Enterprise Guide 7.1)

» Shapiro-Wilk test was used to assess normality.

» Independent t-test, Wilcoxon test were used to determine significant differences.

» H/L ratio was assessed using Wilcoxon test.

» All differences were considered significant at p < 0.05.




Results

Weight and Stress Markers

Table 3. Effect of seasons on weight and stress markers of meat-type ducks

Parameters Source Summer Fall p-value
weight (kg) 296 + 023 368 + 027 < 0.0001
blood {ng/ml) 136 + 044 1.56 * 0.63 03171

HspTD pulp (ng/mg) 0.14 + 0.12 022 + 017 02000
feather (ng/'mg) 046 * 0.16 020 + 0.13 <0001

blood (pz/ml) 04653 + 632.00 163407 £ 96796 0.0137

corticosterone pulp (pg'mg) 601 £ 274 340 £ 340 0.5223
feather (pg/mg) 6.73 £ 247 6.60 + 237 0.8541

HL ratio 131+ 0.69 1.06 + 0.56 0.0155

* The body weight of summer group is significantly lower than that of fall group, likely due to heat stress.
* The markers did not show significant differences may either not reflect the heat stress or be less sensitive indicators.

» Feather Hsp70 and H'L ratio levels were significantly igher i the summer group than m the fall group.

»  However, Blood corticosterone level in summer is significantly higher than fall.
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» Corticosterone was significantly correlated with handling tine, but HSP and H/L ratio were not affected by handling

time (O'Dell, 2014).
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Figure 9. Distribution of stress markers in blood.
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Figure 10. Distribution of stress markers in pulp and feather



Results

Correlation analysis of Weight and Stress Markers

Table 4. Correlation of stress markers and weight

Variable R2 p-value N
weight vs Hsp70(b)- -0.0591 0.6835 30
weight vs Hsp70(f) -0.6481 =0.0001 42
weight vs Hep70(p) 0.1909 02720 35
weight vs CORT(b) 0.3222 0.0272 47
weight vs CORT(f) 0.0234 0.8747 48
weight vs CORT(p) -0.1076 0.4667 48
weight vs H/L: 02858 00515 47
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Figure 11. Scatter plots of stress markers and weight.

» Feather Hsp70 were negative correlated with body
weight, while blood corticosterone showed a positive

correlation.

* Blood corticosterone may be more strongly influenced

by factors other than heat stress.

» It 1s believed to be the feather Hsp70 1s appropriate

imndicator of heat stress.



Conclusion

* Comparing summer and fall, there was a difference in thermal environment (THI).
» It leads to significant difference in growth performance and stress markers.

» As aresult of comparing stress indicators, feather Hsp70, blood corticosterone, H/L ratio are a significant difference by seasons.

* Among other stress markers used, feather Hsp70 was assumed to be the most significant indicator of heat stress owing to the

thermal environment of the meat-type duck.

» Considering animal welfare and reliability, feather is an alternative method to blood.

» The data can be used as basic for developing heat stress marker and complementary research.
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