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Probiotics and Prebiotics/ISAPP ) 1BE4ITEN A :
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Preparation of inanimate microorganisms and/or their components that

confers a health benefit on the host.1
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“onsensus Statement | Open Access | Published: 04 May 2021

The International Scientific Association of Probiotics
and Prebiotics (ISAPP) consensus statement on the
definition and scope of postbiotics

Seppo Salminen B Mana Carmen Collado, Akihito Endo, Colin Hill, Sarah Lebeer, Eamonn M. M

Quigley, Mary Ellen Sanders, hamir, Jonathan R. Swan ania Szajewska & Gabriel Vinderola

Nature Reviews Gastroenterology & Hepatology (2021) | Cite this article

10k Accesses | 216 Altmetric = Metrics

Abstract

In 2019, the International Scientific Association for Probiotics and Prebiotics (ISAPP)
convened a panel of experts specializing in nutrition, microbial physiology,
gastroenterology, paediatrics, food science and microbiology to review the definition and
scope of postbiotics. The term "postbiotics’ is increasingly found in the scientific literature
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Live microorganisms that, when administered in adequate amounts, confer

Probiotics

b
(=]
Zad

a health benefit on the host."
HEEBBAR | BB FE EERERISEYENNEY

Substrates that are selectively utilized by host microorganisms and confer
a health benefit. 2

RETSATE ERIEYIEIRERIA | 7 FEERBRMAYIE

Preparations of inanimate microorganisms and/or their components that
Postbiotics confer a health benefit on the host.?
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Prebiotics

T

a2l acientnc Association or £robiofics and Frebiotics nsensus statement on the scope and appropriate use of the term probiotic. Nat Rev
://doi.org/10.1038/nrgastro.2014.66
1e International Scientifl tion for F
2017) https://doi.org/10.1038/nrgastro.2017.75
c Association of Probiotics and Prebiotics (ISAPP) consensus statement on
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BSH., succinate, vitamins, SCFAs
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Systemic effects Gut
11 |
" : Systemic signalling Microbiota Medulation of resident microbiota
i E via the nervous system e Lactic acid, SCFAs,
=N /1 Serotonin, dopamine, acetylcholine, -\\ bacteriocins, guorum sensing, F
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Modulation of local
immune responses
MAMP-PRR interactions

Epithelial
cell

Goblet
cell

Modulation of systemic
immune responses
Indole derivatives, histamine,
keto acids, branched chain
fatty acids and SCFAs

Enhancement of epithelial barrier function
EPS, proteins such as Msp1/p75, Msp2/p40,
HMO0539, and SCFAs
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Receptors receptors for Necww
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( signalling proteins ( signalling proteins Sttt asRodtang
l events
Proliferation and/or Stress am:r Stress and
differentiation l
respans!' respa se‘
NF-xB complex m NF-xB complex ERK p: y [ y P38 p l
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l 1 Phosphorylation
Go) (il (e -=
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@ ® WEK2 mkk? @ a®)
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@ Phosphorylation
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GQQ us
[T translocation :
Degraded IxB8

| Phasphorylation

Transcription
factors

NF-kB E& 1 MAPK ERIENZRNEFIH
EREREEIREPEXEENRRESER.

NF-kB signaling pathway:
* TCR—T-cell receptors,
* BCR—B-cell receptors,
* TLRs—toll-like receptors,
* TNFR—TNFa receptors superfamily,

MAPK signaling pathway:
* GPCRs—G protein coupled receptors,
* RTKs—receptor tyrosine kinase,
* TLRs—toll-like receptors,
* TNFR—TNFa receptors superfamily,
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Table 1. Postbiotic elements present in supernatants or in heat-killed /inactivated bacteria.

Lactobacillus plantarum 10hk2 %

Postbiotics and Biologically Active Bacterial Byproducts

BEF-AER9—MPBRRESBHIE LPS i

Supernatant-Derived (CFS)

Cell-Derived (HKB) S/ NF-kB E{JIET;E*U p38 MAPK

- Peptides:

- bacteriocins [29]

- other peptides (quorum sensing, cyclic)

- proteins:

- proteases i.e., lactocepin [30,31].

- cell wall hydrolases i.e., p40 & p75 molecule [32]
- serine protease inhibitors (i.e., serpin) [33]

- other extracellular proteins [34,35]

- lipids:

- SCFA (i.e., butyrate [36]

- conjugated linoleic acid (CLA) [37]

- other less studied fatty acid derivatives

- other exopolysaccharides

- small organic molecules

- lactic acid

- D-amino acids [38]

- indole derivatives [39,40]

- other unknown small molecules

- vitamins /cofactors [27]

- inorganic molecules i.e., polyphosphate [41,42]

RIBEEL , FHES IL-10 974, 2

LGG [ DNA 8815233 HT-29 ‘AiE
o TLRO BUZRiX , FHiE kB B9pE
LLAYEL PIOfeIry o R , MITHNE TNF-a ESHI NF-
1 h d (LTA)—as d ve of cell wall
ot iy s dertvativeofcellwall - g oS EN S0 IL-8 RIFTAE,

peptidoglycan-derived muropeptides from cell 3
wall [50] astrzab R, Graczyk D, Siedlecki P, Molecular and
polysaccharides from cell wall Cellular Mechanisms Influenced by Postbiotics. fnt J
galactose-rich polysaccharides 10.3300/ms2224 13475, PMID: 34948270; PMCID

[capsular PS] [51-59] PMC8707144
intracellular proteins

S-layer proteins [42-48]

- fermentation products * [43]

* For fermentation products see [58,59].
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ETF L-selectin {5 @RI R EEVE 11 1EFE

( in vitro)
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tensity
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ur H202

Inhibition of H202-induced intracellular ROS formation

-
-

DAMHHIMHIIIDINGS

N

0.0001 0.001 0.01

Pilot study A

12 subjects

!

Topical application
of histamine
solution (0.01ml,
0.4mg/ml, 1min)

!

Topical application
EpiCor® filtration e~y
or saline (0.01mi, HEENIL
0.1g/ml, 1min) S

-

Perfusion Units (PU)

8004

7001

300+

B a0 Inhibition of LTB4-directed migration
=
_

Microvascular blood perfusion after inflammatory insult

T(max)

B

—— Dried fermentate

T BES M B EpiCor® %t H,0, i5SHY
ROS =4 Hy3MEI/ER .

o SEI6 R I 223 EpiCor® B8 5 4 fiE
HEaEEAEFA =% B4 fUiER ;

I FRSEIE 2= AA EpiCor® BEMBLEMERIFS
M RRREE, FERMABBPEAME M
AEERRED

- v BKIFEERIE Tmax B=45
]

v’ Tmax [FRIHhZF T ZTREH

Minutes

© 2020 Cargill, Incorporated. All rights reserved



(Bt B R, REFHFRERS (ARLE)

1 TS 12 BZAERIRPARSEIOERA + | EARA EpiCor 1-2 NS Z [aRER S I RINISEIRIER R R , #57~ 7 EpiCor {ERE
MEEBRERIS .

4

Site of infection
(e.g. lung)

Consume

v' EpiCor® {H4MNEMEFAitFE4Ha test product

ROZIEEEFEE ( CD3+ T
cells , p=0.01 ; CD3-CD56+

NKcells , p=0.05) ;

v EpiCor® {HittE4RixRmBEEER

Blood Stream
Increased proportion of

CD69+ and CD25+ NK CD4+Tcell
cells in blood
circulation

T
pE@F
Afferent '@\Dc

lymphatic
CO8+ T cell

SHEAKEREAS ” \@@ds
( CD25 , p=0.05 ; CDe69 , Reduced T and NK cell \
numbers in blood, :
p=0.05) suggesting increased Lymph Node
trafficking/ immune & el
surveillance

© 2020 Cargill, Incorporated. All rights reserved



bl RED, ZRETE | RBER(RCT)

-2 weeks 6 weeks 6 weeks
A A e
£ Y ' i
Baseline V1 V2
I | ] |
N o I\ i Y,
Run-in & EpiCor® ( 500mg/ %I ) / &RFIAIEE S8R 14

116 ZiESTRM SRS 116 S RBERARE FBER
iH# (18-76 %) ! Fid#E ( 18-76% ) 2 BE. RRERR AR E SRR R
EpiCor group: n=52; EpiCor group: n=58; REGE
Placebo group: n=64 Placebo group: n=58 SERNTEREE

EREE B 2588, KBS, E
§5. BE. BESIR. WRIEA. B,
AEWN., MEAE. 2. A5
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@t REh, ZREE / REBERK(RCT)

2 BRI R A IS RRER (n=116) FIRFESIARER (n=116) BIABFRIIGARSEIE, AR 1 TSt X7 d 81
AEFEVIGIRSEIEIERA, EpiCor RE BRI HENRBEINRELHAUKE, HRILFEERIEEIER 1 2

Duration of cold/flu-like

N symptoms (days) FELR :
p=0028 *  EpiCor® HRRETIREERIEELEREIRE (M 1.42 (KR
Ny l_w% 501 26 , p=0.011 ) ,
- FERISEERIESELSEE (M 5.01 K455E3I 4.16 X, p=0.028 ) ;
s * 416 +  EpiCor® AL REUAER HOEBEWE | ST
*1 : ( p=0.008 ) FIEZE ( p=0.008 ) FERRIRERBEIHE , ESSELH
35 - IRZ ( p=0.008 ) RUSEAT A REYEE ;
3 ' l
EpiCor Placebo
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2 BRI R A IS RRER (n=116) FIRFESIARER (n=116) BIABFRIIGARSEIE, AR 1 TSt X7 d 81
AEFEVIGIRSEIEIERA, EpiCor RE BRI HENRBEINRELHAUKE, HRILFEERIEEIER 1 2

Incidence of cold/flu-like

symptoms FEER
o P=0.001 *  EpiCor® HRYREFRBIENRIZEEREPEE (M 1.51 BFER 1.31 ,
1.51
15 1_13% - p=0.001) ;
», *  {E EpiCor® HYESSAERIFERIERTIRAEE ( p=0.1 ) ;
, i " + EpiCor® {8 11 FMSERNE / FRRMEIREFE 10 FhER (ESSFENBN)
. 1 BRI , B O FREEIR (AT SRR ) HORSAERT s
11 4 ’ E"
1 T T 1
EpiCor Placebo
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LT RE RS, ZfESHEIR (RCT)

6 weeks 3 weeks 3 weeks
A . A
4 A4 i k.
V1 V2 V3 V4 V5
I I I I I
. - I\ v /
HirE & EpiCor® ( 500mg/#1) / LEHAIRKE X 14
96 & 42 BNzt I BT B SR SR R ERULEE - FEER -
RSt 1 V1 : EENBEEES , fRELREN , BRESsE FEPR BT i R M PR
EpiCor group: n=48; i, EIRELR
Placebo group: n=48 V2 . BAHRERKE | INIRMEREARRES | KR HI  REm  FTrEE
RQLQ BAEKHE ; AREBEEAX
V3 MARRERFEARIEE | FERAER RQLQ #iEI FRARE |, IREBREsE
% .

V475 MRRIEREARIE | EEREE R RQLQ #iE

Kege | BB EE
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L RERS, ZARTEEE (RCT)

FELR
HERTLEFIA
EER RERSRIAT 6 B, EpiCor® XiTHnit & s rERAIsEN
RENBE ;
- BENTEEEEE -14% ( p=0.04 ) ;
- RENTEREETE -19% ( p=0.005 ) ;
- BEEKIFEEEE -43% ( p=0.04 ) ;

R TR
© BESWRTPHEHRESEISEMREE ( V4, p=0.05; V5,
p=0.03);

- [E® IgA SiEREAS ( p=0.03),

Days with Nasal Congestion

Total Days with Nasal Congestion
e

43% Reduction

Placebo EpiCor
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