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Horses are hindgut fermenters and mlcrobes W|th|n the hindgut play important roles in enhancing the fermentation processes providing
nutrients and energy to the host, as well as maintaining intestinal homeostasis. However, dysbiosis of the equine hindgut microbiota is common and can be influenced by a variety
of factors, often associated with metabolic diseases and disorders!. The equine tapeworm, Anoplocephala perfoliata, infects horses worldwide and are found primarily attached to
the caecal wall, adjacent to the ileocaecal valve?. Both A. perfoliata and praziquantel (PZQ), a commonly used anthelmintic for A. perfoliata treatment and control, represent a
substantial threat to the fragile equine microbiome. Recent molecular work generating the first A. perfoliata transcriptome and characterising the proteome of the secretome has
supported our understanding of the host-parasite interaction®. However, the interaction between the infection and the exposure of PZQ on the equine gut microbiome has so far
been neglected. The current work therefore aimed to initially determine the effect of PZQ on hindgut fermentation kinetics using an in vitro hindgut fermentation model.

Introduction

In vitro hindgut fermentation model

Digestion &
Incubation buffer

Pre-digested Substrate
(Hay70:Barley30)

2
Each 120 mL Wheaton bottle,

0.3 mg of a pre-caecal digested substrate in 30 mL of modified
Van Soest culture medium with the inoculum

3 Incubated 39°C

Freshly voided
faeces (n=5)

Gas Production (Psi)—Head-space gas pressure

Materials & Methods: (at2, 4, 6, 8, 12, 24, 48 and 72 h)

s*Substrate were fermented in vitro with an equine faecal inoculum (n=5) using a
hindgut fermentation gas production model*.

***Substrate (Mixed meadow hay & barley in a 70:30 ratio) went through pre-caecal
digestion by pepsin and pancreatin treatment>.

*Treatments: 4 PZQ at 0.00, 0.03, 0.08 and 0.13 mmol/L with and without substrate. Horse (n=5)

“*The kinetics of gas production profile over a 72 h fermentation period were PZQ concentration :’%SEEH [?]DE:EEE

pH—pH meter

Volatile fatty acids (VFAs) —gas liquid
chromatography

Ammonia concentration—Megazyme
Ammonia Assay Kit

analysed using the exponential model: Y = a+b(1-el~!)®. P1: 0-13mmol/L <ULy dddd Lactate concentration—Enzytec™ Generic D-
TS . P2 : 0.08 mmol/L u @ @@U @@@@@ /L'LaCtlc acid
‘*Fermentation products, parameters and the metabolome after 24 hours @DD DCJ DDDDD

: : : : : : P3: 0.03mmol/L.  Geelee Gedlde

incubation following exposure to PZQ at various dosage levels were investigated. mmol/l vevew svevwes The metabolome fingerprint—Fourier-transform

infrared spectroscopy (FTIR)

Effect of PZQ on hindgut fermentation kinetics

Result: —--PZQ 0.00 mmol/L --0.03 mmol/L —-0.08 mmol/L --0.13 mmol/L
s*No significant different between 4 PZQ treatments (p>0.05) on c;é T
**The kinetics of gas production profile over a 72h fermentation period (Figure 1&Table 1). %18 T
**pH, Ammonia and Lactate concentration (Table 2) and metabolome fingerprint after 24h ST
incubation (Figure 2). gig T
s At 24 hours post incubation (Table 2) g 2 T
A low dose of PZQ significantly increase the production of total butyrate level (p<0.05). S 41
A high dose of PZQ significantly decrease the percentage of acetate levels (p<0.05) and leads = (2) i : : : : : : : :

to a trend in decrease of the production of total VFAs and specifically acetate levels (p<0.1). 0 2 4 6 8 12 24 48 72

Time (Hours)

Figure 1. The gas production curve over a 72 h fermentation period of a mixed diet (70meadow
hay: 30barlay) in a hindgut model of equine fermentation incubated with PZQ at concentration of
0.00 mmol/L (control), 0.03 mmol/L, 0.08 mmol/L and 0.13 mmol/L.

Table 1: The kinetics of gas production profile over a 72 h fermentation period by the exponential model
of a hindgut model of equine fermentation incubated with PZQ at various dosage levels
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Fermentation Praziquantel (mmol/L) SED Plualie PCA Scores
parameters 0.00 0.03 0.08 0.13 25| ¥
a+b 13.874 12.242 14.185 15,957 2.735 0.615 2.0
C 0.052 0.054 0.043 0.035 0.011 0.358 < iz " + .
Table 2: Summary table of fermentation products and pH at 24 h of incubation of a mixed diet (70meadow % zz . o - -
hay: 30barlay) in a hindgut model of equine fermentation incubated with PZQ at various dosage levels = os | " ¢
Fermentation Praziquantel (mmol/L) > .’ . ]
SED P value 1.5
products/parameters 0.00 0.03 0.08 0.13 20
Total VFA (mM) 31.00°® 41.50° 36.30°® 29.20° 4340  0.058 Lot eoesw o B
Acetate (mM) 19.90%* 27.60° 23.60%* 1790® 3.510 0.073 PZQ @ 0.00 mmol/L A 0.03 mmol/L -+ 0.08 mmol/L M 0.13 mmol/L
Propionate (mM) 5.18 6.26 5.59 4.36 0.904 0.47/1 Figure 2. Principal component analysis (PCA) at 24 h of incubation of a mixed diet (70meadow hay: 30barlay) in a
Total Butyrate (mM) 5.44° 6.95°  6.35%° 5.34° 0.508 0.023 hindgut model of equine fermentation incubated with praziquantel at concentration of 0.00 mmol/L (control), 0.03
Total Others (mM) 0.48 0.67 0.80 1.11 0.343 0.354 mmol/L, 0.08 mmol/L and 0.13 mmol/L, coloured symbols in blue, green, black and red, respectively.
Acetate (%) 65.34> 65.42 64.63% 60.512 1.681  0.038
Propionate (%) 16.01 16.25 15.62 16.66 1.351  0.889 -
Total-Butyrate (%) 16.99 16.70 17.52 18.79 1.657 0.614 Conc' USIon
Total-Others (%) 1.66°  1.64° 2.23®  405° 1163 0.182 . ———— D | .
Acetate:Propionate Ratio 2 42 27 08 661 480 1454  0.321 Following this first investigation into the impact of PZQ on the equine hindgut
Ammonia (mM) 1.86 2 36 151 2763 0813  0.535 microbiome fermentation, we suggest that PZQ treatment may alter the fermentation
D-Lactate (mM) 0.059 0.054 0.053 0.096 0.017 0.157 pathways in the equine hindgut based on microbial activities and fermentation
L-Lactate (mM) 0.157 0.073 0.102 0.212 0.010 0.539 products, which could impact on the nutritional functioning of the caecum. To further
Total-Lactate (mM) 0.234 0144 0172 0313 0.118 0.510 characterise PZQ impact, collected microbial samples are undergoing both meta-
PH Substrate 710 702 704 704 0.049  0.35) proteomic and meta-taxonomy analysis for a complete assessment of PZQ induced
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