Research: The Impact of Digestive Shield™ on
\ Nutrena Digestive Health, Immune Health, and Inflammation
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Digestive Shield™ is a proprietary dietary blend of pre-, pro-, and postbiotics, marine calcite, and controlled
starch to support a horse’s gut and immune health. Each of these components can individually support gut and/or
immune health, and when combined, these ingredients work synergistically to promote gut and immune health as well
as reduce whole body inflammation in healthy horses.

Background

Prebiotics are types of fibers that beneficial bacteria in the digestive tract preferentially ferment.
Fructooligosaccharides (FOS), including inulin, help stabilize the intestinal microflora in horses, especially during
dietary changes [1], indicating that FOS can mitigate microbial disturbances in the hindgut. Additionally, FOS can
buffer the effects of starch overload, thereby reducing the risk of digestive disturbances by maintaining a stable
microbial environment and pH balance in the hindgut [1, 2]. FOS has also been associated with increased levels of
immunoglobulins in blood [3] and in the intestines [4], indicating an enhanced immune response and readiness.

Probiotics are living microorganisms that can be added to a horse’s diet that impart benefits on gastrointestinal
and immune health. In general, probiotics help stabilize the microbiome, helping maintain cecal pH even when horses
are fed high-concentrate diets [5]. Probiotics like Enterococcus faecium can improve fiber digestibility [6], and a
combination of Lactobacillus casel, Bifidobacterium bifidum, and E. faecium improved mineral and fat digestibility
when fed to mature geldings [7]. Additionally, Lactobacillus acidophilus combined with other probiotic strains can help
maintain mucosal integrity and modulate local immune responses [8].

A postbiotic is the combination of inanimate microorganisms, both intact and cell well fragments/structures,
and their metabolites that when fed back to an animal confer a health benefit. A particular postbiotic known as
Saccharomyces cerevisiae fermentation products (SCFP) can positively impact the horse’s digestive tract by improving
fiber digestibility and stabilizing the gut microbiota [9, 10] and modulate early immune responses [11, 12]. Additionally,
SCFP can reduce markers of inflammation in horses after an inflammatory challenge [13, 14] and mitigate exercise-
induced stress by reducing cortisol levels and inflammatory cytokines post-exercise [15].

Marine-derived calcite buffers the pH of the equine stomach and hindgut [16, 17], thereby reducing the risk
and severity of gastric ulceration [18]. When compared to traditional sources of calcium, it has over twice the buffering
capacity [16]. In an internal study, horses fed a pellet containing marine-sourced calcite exhibited higher gastric juice
pH levels at 2 and 4 hours post-feeding compared to baseline [19], indicating effective buffering of stomach acid.

High-starch diets alter hindgut microbial populations, shifting bacterial populations away from fiber fermenters
[20-23], and increase risk for equine gastric ulcer syndrome (EGUS) [24-26]. Controlling starch and other non-structural
carbohydrates to less than 25% of the feed lowers the risk of hindgut acidosis and can reduce gastric ulcer numbers and
severity [25, 27].

Digestive Shield™ and Inflammation

Recently, research on Digestive Shield™ was published indicating that it influences inflammatory and immune
pathways as well as oxidative stress. In these studies, twenty 2-year-old horses were divided into two groups (n=10 per
group) to receive either a control diet (CON) or a diet with Digestive Shield™, and researchers were blinded to diet.
One study [28] found that in healthy horses Digestive Shield™ reduced inflammatory mediator tumor necrosis factor
(TNF)-a by 34% (P < 0.05) and tended to reduce inflammatory mediator interleukin (IL)-6 by 26% (P < 0.10) in blood
following a submaximal exercise test. The same study found that other key immune mediators IL-8 and IL-18 were
greater by 13% and 29% (P < 0.01), respectively, in Digestive Shield™-fed horses when compared to controls (Figure 1).
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Figure 1. Whole-body inflammation markers in control (CON) and Digestive Shield™-fed horses following a
submaximal exercise test [28]. 2?Means differ (P< 0.05) and ®¥means tend to differ (0.05 < P< 0.10).

Another study also determined the systemic inflammatory response in healthy horses fed Digestive Shield™
after an antibiotic challenge [29]. In this study, Digestive Shield™-fed horses again had lower inflammatory mediators
TNF-a by 49% and IL-10 by 46% (P < 0.05 for both) in circulation than controls and did not lower any key immune
messengers (Figure 2). TNF-a and IL-6 promote inflammatory processes throughout the body while IL-8 and IL-18
promote immune responses and activation. IL-10 is considered anti-inflammatory but is produced in response to
inflammation, indicating that Digestive Shield™ horses had less inflammation in both studies.
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Figure 2. Whole-body inflammation markers in control (CON) and Digestive Shield™-fed horses following an antibiotic
challenge [29]. ®Means differ (P < 0.05).

The reduction in whole-body inflammation is further demonstrated by a reduction in malondialdehyde, a
marker for oxidative stress, in healthy, exercised horses fed Digestive Shield™ compared to controls (P < 0.05) [30] since
less inflammation can help lead to less oxidative stress. While some inflammation can be important in triggering the
body’s immune response, results from [28] indicate that healthy horses fed Digestive Shield™ may have their immune
systems more primed and ready even with a reduction in inflammation. Both studies demonstrate that Digestive
Shield™ may help healthy horses reduce whole body inflammation. Since inflammatory markers were reduced in both
studies by at least 25% without negatively impacting key immune signaling markers, these results indicate an improved
inflammatory response in healthy horses fed Digestive Shield™.
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