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Background
Exposing pigs to Heat stress (HS)

Reduces feed intake and growth rate
(Yu et al., 2010; Pearce et al., 2014)

Increases intestinal temperature
(Morales et al., 2017)
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Elevates peripheral blood flow to

eliminate body heat
(Collin et al., 2001)

But, blood flow to internal organs

decreases
(Ogoh et al., 2013)

Lower oxygen and nutrients supply to GIT

(Yu et al., 2010; Pearce et al., 2013; 2014).




Pigs exposed to HS Decrease Glutathione concentration earce et o 2014
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Capsaicin (burning effect)

» Capsaicinoids: Alcaloids * Transient receptor potential cation channel V-1
present in chili peppers (TRVP-1) agonist
(Capsicum spp.) * TRVP-1is a thermo sensor for thermo-

regulation in mammals (Garami et al, 2020)
* Plant-derived secondary

metabolite e Activation of TRVP-1
* Lowers body temperature
* Possesses antioxidant * Induces hypothermia via peripheral
activity vasodilation (nagaki et al, 2019)

* Increases thermal tolerance (s:oicsinyi, 2015)

* Signaling molecule (nzanetal,

2022) » Effective in ruminants and poultry (sakkas et al., 2023;
An et al., 2022)

* But, no available reports in pigs




Objective

To evaluate the effect of supplementing diets with
a Capsicum spp. based additive on body
temperature, intestinal histomorphology, and
antioxidant status of pigs exposed to heat stress.




Materials and Methods

Wheat 84.26

Soybean meal, 48% 12.00

42 pigs (21.6 + 3.4 kg initial BW) L-Lysine . HCI 0.54
L-Threonine 0.14

3 treatments (14 reps/treatment) DL-Methionine 0.06
TN-Con: TN pigs fed control diet Phytogenic additive * 0.20

. ] Ca carbonate 1.25

HS-Con: HS pigs fed control diet Di-Ca phosphate 0.80
HS-Cap: HS pigs fed control diet + Capsicum spp. lodized salt 0.35
based feed additive Vitamin Mineral Premix 2.80

1 Phytogenic additive: Oleoresin and
capsaicin principal active compounds

Climatic conditions

TN ambient temperature controlled to 24 °C NE, Mcal/kg 10.1
HS exposed to natural variations on ambient SID Lys, % 0.99
temperature SID Thr, % 0.62

SID Met, % 0.28




Materials and Methods

Two periods: Adaptation and Experimental
Adaptation: all pigs under TN conditions from d1 to d7

Experimental: TN pigs remain in TN room but HS pigs were
moved to the HS room from d8 to d15

Feed and water ad lib during the 15-d trial

Ambient temperature recorded every 15 min




Materials and Methods

Sample collection
Blood
Intestinal tissue

Sacrifice
" 6 pigs/treatment
= 10 h overnight fast on day 8

= ~5cmsegment
= Sacrificed at 0700 h on day 9

Liver and Longissimus muscle
=~ 200 mg




Materials and Methods

= (Catalase = Villi height
= Glutathione peroxidase = Crypt depth
= Superoxide dismutase = Villi height : Crypt depth

= Reduced Glutathione

= HSP90 in liver and muscle
=  Myosin in muscle




Results
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Activity of antioxidant enzymes
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Intestinal histomorphology
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Intestinal histomorphology

Villi height:Crypt depth
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Gene expression
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Gene expression
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Conclusions

Pigs exposed to HS show:
Increased body temperature

Altered intestinal histo-morphology
Depressed antioxidant status, specifically SOD and Catalase

Affected expression of HSP90 and myosin

Supplementation of the diet with the Capsaisin based additive:
Reduced body temperature in HS pigs during the warmest time of the day
Ameliorates the negative effects on the intestinal histology of HS pigs
Helped to improve antioxidant status of pigs under HS conditions

Affected gene expression in muscle of HS pigs
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This study aims to corroborate if enhancements in performance and reductions in body temperature in heat-stressed (HS) pigs, supplemented with a 0.2%
Capsicum spp.-based phytogenic solution (PHY) (Morales et al., 2023), are associated with changes in thermal tolerance markers. Forty-two pigs were
assigned to three treatments: thermoneutral pigs on a control diet (TN-C), and pigs subjected to HS fed either PHY-supplemented (H5-PHY) or control diets
(H5-C). After a 8-day experimental period, serum antioxidant enzyme activity, intestinal histomorphology, gene expression of HSP90 in the liver and muscle,
and mywosin in muscle were assessed. Superoxide dismutase activity was lower in H5-C pigs vs. TN-C and HS-PHY pigs (P<0.05), being similar between TN-C
and HS-PHY groups. Catalase activity was similar in TN-C and HS-C pigs, but higher in HS-PHY pigs compared to HS-C pigs (P<0.05). HS-C pigs had shorter
jejunum villi and deeper crypts than both HS-PHY and TN-C (P<0.01). Expression of HSP90 in the liver was tentatively higher in both HS-C and HS-PHY pigs
compared to TN-C pigs (P>0.10). In muscle, HSP90 expression was significantly higher in HS-C pigs than in both TN-C and HS-PHY pigs (P<0.05), but similar
between TN-C and HS-PHY pigs (P=0.10). Muscle myosin expression was lower in HS-C compared to TN-C (P<0.05), with no difference between HS-PHY
and TN-C pigs (P>0.10). In conclusion, dietary PHY supplementation enhanced anti-oxidant enzyme activity, reduced HSP90 expression in Longissimus dorsi
muscle, and elevated jejunal villus height compared to HS-C pigs, reaching levels akin to TN-C pigs, explaining the restored growth previously observed in
HS-PHY pigs.
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