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Overview of Medium-Chain Fatty Acids
(MCFA)

Compound
Name Chemical Structure ’\\;IV.}II y:llr:t cmc! Smell®
(Molecular - < (uM)
(Ba) ()
Formula)
Caproic Acid o B
(CsH1202) A~~~y 1162 -34 N.D.2 Strong
) o
©| Caprylic Acid o
2| (CsH1602) /\/\/\)ko, 1442 165 N.D.  Mod.
Z| Capric Acid o !
$| (C1oH2002) /\/\/\/\)KO, 1723 316 3500 Mild
Lauric Acid o )
(C12H2402) /\/\/\/\/\)\o’ 200.3 438 900  Minor

1CMC - Critical micelle concentration

2N.D. - Not determined
natural 3smell ranked on the order of strong, moderate, mild or minor
biologics
Ere==-r
Adapted from: Jackman Bovd and Flrod JASE 2020
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Overview of Medium-Chain Monoglycerides
Compound
Name Chemical Structure h\f\?tl F'\’/Ioei:':i cMe Smell
(Molecular (Da) “C) (M)
Formula)
9
Monocaproin P .
(CoHi50%) o on 1902 194 N.D.  Minor
@
S | Monocaprylin /\/\/\i .
T
g (C11H2203) oron 2183 356 N.D. Minor
= o
2| Monocaprin o~ .
2| (CioHze0s) o/\OC\OH 2463 514 600  Minor
=
o
Monolaurin PP S .
(C15H004) o/\O:\ou 2744 625 60 Minor
@nalura\ t .
biologics
e Adapted from: Jackman, Boyd and Elrod, JASB, 2020 (
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Critical Micelle Concentration is Key
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Only above the CMC will MCFA or MCMG fuse with
and affect membranes.
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MCFA, MCMG, and analogues inhibit NF«[3
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As low as 63 UM GML had ASFV antiviral
activity which increased up to 250 uM
7

2.8 log

reduction,

99.9% reduction in
infectious virus

GML CMC = 60 uM
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GML is also effective against wild-type ASFV.

Log HADUo/mL
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GML Concentration

**P<0.01

125uM 250uM
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2 gofdryfeed +
treatments, spiked
with virus, incubated
for 30 min or 24 hrs.
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Antiviral Activity in Feed, Methods

Virus

recovery
PCR for
DNA

20 mL of media added,

vortexed & centrifuged,

aliquots to assays. ELISA
for P72
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Only GML, at 2% in feed, with 30-minute exposure,
had antiviral activity.
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There were no effects on viral DNA levels.
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We used an ELISA to measure intact capsid
p72 protein
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0.5% to 2% GML reduced intact p72 protein
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Coronaviridae Ateriviridae Coronaviridae
Alphacoronavirus Alphaarterivirus Asfivirus Betacoronavirus
Single lipid env.  Single lipid env. Double lipid env.  Single lipid env.

Protein capsid
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5 mM monocaprylin, lauric acid and GML
are all highly antiviral against PRRSV
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mControl MC8MG HClOMG HCl2 MGML

natural
biologics
ety Elrod, Risley, Jackman & Diel, 2019, unpublished

18

Log TCIDSO/mL




Only 5 mM GML completely inactivated PEDV
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GML at 2 kg/ton of feed was effective at eliminating
PRRS infection in Pipestone Challenge

| conol |_awm

% Positive Feed 100% 33%

9 9
% Positive Oral (C%Sggl) (Ctlz%/; 0)
% Positive Serum 100% 0%
% Positive Pens o
(clinical signs) T e
ADG (Ibs.) 0.44 1.1

natural
biologics
g Data used with permission of Berg & Schmidt

20

natural R ’ .
b“?mf‘is Reproduced under the terms of the CC-BY-ND 4.0 license.
Conueioht 2021 The Authars by doiag/10 1112084

Metabolomics of exhaled breath in healthy
and COVID-19 subjects
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Healthy subjects could be differentiated by
the presence of GML and monomyristate

* “...an abundance of EBC fatty
acids can be used to
discriminate COVID-19
patients and that they may
have a protective effect, thus
suggesting their potential
use as a preventive strategy
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- < s * against the infection.
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* MCFA and GML had ASF virucidal activity at 5 mM
* Resulting in 1.1 to 1.7 log reduction in viral load
* GML was active at 250 uM, about 20x more potent

« 2.8 log reduction in total antiviral activity
* 1.7 log reduction attributable to virucidal activity
« ~1.1 log reduction presumably through another mechanism
« Disruption of P72 protein may inhibit fusion with host cells
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Summary
* In feed, only GML was active against ASFV at the inclusion
rates tested
* Resulting in a 0.94 log reduction @ 30 minutes when compared
to control
* None of the treatments affected the presence of viral DNA
in feed
@ natural ‘ .
biologics . . . !
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Summary

* GML significantly disrupted the major capsid protein
presentin ASFV.

* This may explain why GML demonstrated activity beyond
virucidal, perhaps interfering in fusion with or replication
within host cells
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Summary

* Monocaprylin, lauric acid and GML eliminated PRRSV in
vitro.

* Only GML completely eliminated PEDV in vitro.

* GML significantly reduced PRRSV in feed, oral fluids and
serum of pigs at 2 kg/ton of feed.

* GML eliminated clinical signs of PRRSV in virus-challenged
pigs and improved ADG.
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Conjecture

* GML and monomyristate (C14 monoglyceride) were
present in breath of healthy subjects when compared to
that of COVID-19 patients.

* SARS CoV-2, a lipid enveloped virus, would likely be
susceptible to disruption by GML.

* Presence of GML in respiratory mucosa suggests circulation
of this potent antimicrobial, antiviral and anti-inflammatory
compound which may be protective.
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