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Background

Birth weight
* Qver the last 20 years, the swine industry has / \
focused on litter size as a key production indicator;
Low Birth Normal Birth
* By selecting for greater litter size, the drawback is Weight (LBW) Weight (NBW)
<1lkg >1kg

that the number of piglets born with a Low Birth
Weight increases;

Lowered nutrient absorption
* LBW = * Impaired immune system
(Lessars et al., 2018)

* BBW may have a long-term effect on the intestinal
maturation of piglets
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Background

Although in the literature there is a plethora of studies on LBW piglets, the majority are focused on the pre-weaning
period.

In fact, studies have mainly focused on LBW growth performances (Quiniou et al., 2002), entity of lesions and

mortality (Van Tichelen et al., 2021), microbiota composition (Han et al., 2017), and digestive function (Michiels et
al., 2013).

This study aims to assess the impact of birth body weight (BBW) on piglet performance, microbial
profile, and gut status after weaning
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Experimental protocol

32 piglets _
" (13 litters)

16 piglets

16 piglets
Normal birth-weight
(NBW)

(1.38+0.09g) |

Low birth-weight
(LBW)

(0.92+0.078)

* Piglets were weaned at 25 days of age. No creep feed. Same post-weaning diet

* Divided into 8 pens per group (2 piglets/ pen) according to their class of BBW.

* Animals were weighted weakly until the end of the trial d21
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» 8 piglets/ pen were scarified at d9 (acute inflammatory phase) the other were scarified at d21
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Experimental protocol

Samples collected from scarified pigs:

* Blood samples:
* Colon Content:

&
e ROMs and Haptoglobin quantification
/ Prog A 3 * 16S microbiota profiling

* Jejunum Mucosa:

| . * Short chain fatty acid
Gene expression: NFKB2, IAP, CLAUD4, GPX-2, IL- *;f ort chain Tatty acids
8 MYDSS production

Jejunum Morphology and

Immunohistochemistry (Intraepithelial
lymphocytes, number of IgA in lamina propria)
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Results: Growth performance
Body Weight, (g)
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The data showed that the BBW strongly impacted weight
during the later life of the piglets as confirmed by previous
studies on pigs (Fix et al., 2010)
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Results: Morphometric analysis at d21

P=0.01

Villus
height, pm

Villus width, Crypt width, Crypt depth,

pm

pm

pm

N

[

P=0.01

Absorptive
mucosal surface

P =0.02

VH:CD ratio

No differences at d9

at d21 LBW piglets had lower villus
height, VH:CD ratio, less absorptive
mucosal surface.

Low BW linked to reduced intestinal
absorption in piglets.
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Results: Immmunohistochemistry at d21
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 No differences at d9

* LBW piglets had more intra-epithelial T-cells at
d21

« Higher T-cell increase in LBW piglets might be
due to slower recovery from the acute
inflammatory phase
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Results: Gene expression in jejunum mucosa

Gene expression, d9 Gene expression, d21
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IL8  MYDS8 NFKB2  IAP CLAUDIN-4 SLC39A4 SLC30A7 GPX IL8  MYD88 NFKB2 IAP CLAUDIN-4 SLC39A4 SLC30A7 GPX
BLBW ENBW

* NFKB2 gene expression consistently higher in LBW piglets, indicating oxidative stress activation and
inflammation.

* MYD88 expression as well as other genes related to the innate immunity activation were downlregulated

in piglets with a low weight gain (Lessard et al. 2018)
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Results: Blood markers
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Higher ROMs in LBW piglets at d21, together with the higher jejunal expression of NFKB2 observed, at both d9
and d21, can indicate the activation of oxidative stress-related pathways

A possible explanation for the higher Hp in the blood of NBW piglets could be linked to higher antioxidant

.....

activity via the prevention of lipid peroxides; as a greater percentage of adipose tissue and fatty acid C|rculat|on

could have been present in this category of pigs.
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Results: Microbial activity at d21
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No differences ad d9, higher SCFA concentrations in LBW piglets' colons at d21.

Similar SCFAs modulation was obsevred in preterm and NEC piglets (Thymann et al.,2009) (Di Lorenzo et al., 1995).

That are caracherized to a reduced nutrient absorption that led to increased substrate for bacterial fermentation. .

Di Lorenzo, M., Bass, J., Krantis, A. (1995). An intraluminal model of necrotizing enterocolitis in the developing neonatal piglet. J. Pediatr. Surg. , Papers Presented at the 26th Annual Meeting of the 30, 1138-1142.
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Results: Microbial Profile
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* The alpha diversity indices suggested that the LBW piglets had greater species diversity as compared with
the NBW piglets at d9 but not at d21 post-weaning
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Results: Microbiota profile

Beta diversity d9 LEfSe d9
9 * Phascolarctobacterium
04 ®
. . intestinimonss * No differences in the beta diversity
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| * | . FParabacteroides
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Final consideration

* LBW can have an a long term impact on the gut mucosal structure, immunity and

inflammatory and oxidative status of the piglets

* This alteration can compromise microbial settlements and SCFA production.

* LBW piglets seems to recover slowly to the weaning transition compared to NBW
pigs.

* Appropriate nutritional strategies should be considered for LBW pigs.
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Thanks for your attention!
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