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SDPSOH ID: Sample DDWH: 9/9/2020

ReSRUW SXmmaU\

GXW MicURbiRme Inde[

M\ GXW MLFURELRPH IQGH[: 
27.65 / 40

DiYeUViW\
AlSha DiYeUViW\ Inde[ = 8.71

BeWa DiYeUViW\ Inde[ = 7.71

AMR RichneVV
ReViVWRme OccXUUence Inde[ = 3.63

PaWhRgenV
PaWhRgen CRnWURl Inde[ = 7.6

OXW Rf Uange:

BilRShila ZadVZRUWhia High

Ke\VWRne SSecieV

OXW Rf Uange:

AkkeUmanVia mXciniShila High
RXminRcRccXV bURmii High

RXminRcRccXV flaYefacienV LRZ
BifidRbacWeUiXm lRngXm High
LacWRbacillXV VSecieV High

BXW\UicicRccXV SXllicaecRUXm LRZ

FXncWiRnV

OXW Rf Uange:

BXW\UaWe SURdXcWiRn LRZ
LacWaWe SURdXcWiRn High

GABA LRZ
ViW B9 - FRlaWe High

ViW B12 - CRbalamin High
PURWeRl\Wic feUmenWaWiRn High

SXlfaWe RedXcWiRn LRZ



SDPSOH ID: Sample DDWH: 9/9/2020 PDJH: 1
M\ GXW MLFURELRPH IQGH[ (RXW RI 40): 27.65

The GXW MicURbiRme Inde[ (GMI) iV an RYeUall VcRUe fRU gXW micURbiRme healWh. A VcRUe abRYe 30 iV cRnVideUed e[cellenW. IW iV calcXlaWed b\
aVVeVVing fRXU ke\ indicaWRUV Rf micURbiRme healWh fRU \RXU gXW micURbiRme and cRmSaUing Whem WR Whe W\Sical healWh\ gXW micURbiRme. The fRXU ke\
indicaWRUV inclXde AlSha DiYeUViW\ (VSecieV UichneVV), BeWa DiYeUViW\ (cRmSRViWiRn), PaWhRgen OccXUUence (SRSXlaWiRn Rf SaWhRgenV) and ReViVWRme
OccXUUence (SRSXlaWiRn Rf anWibiRWic UeViVWance geneV).

 M\ GXW MicURbiRme AlSha- and BeWa-DiYeUViW\

AlSha DiYeUViW\ Inde[ = 8.71

NXmbeU Rf VSecieV in gXW micURbiRme: 151
In ecRlRg\, AlSha-DiYeUViW\ UefeUV WR Whe
aYeUage diYeUViW\, RU Whe UichneVV Rf
VSecieV, in a SaUWicXlaU ecRV\VWem. ThiV
maUkeU iV lRRking aW \RXU RZn SeUVRnal
VSecieV UichneVV ZiWhin \RXU gXW
micURbiRme. 
A LRZ AlSha-DiYeUViW\ Inde[ VXggeVWV WhaW
\RXU gXW micURbiRme ZaV UecenWl\ damaged
b\ anWibiRWicV, enYiURnmenWal WR[inV, VWUeVV,
dieW, RU RWheU facWRUV.

BeWa DiYeUViW\ Inde[ = 7.71

BeWa-diYeUViW\ iV Whe YaUiaWiRn Rf VSecieV Zhen
cRmSaUing Whe cRmSRViWiRn Rf WZR VeSaUaWe
ecRV\VWemV. ThiV maUkeU cRmSaUeV Whe
cRmSRViWiRn Rf \RXU gXW micURbiRme WR healWh\
SRSXlaWiRnV in RUdeU WR illXVWUaWe nRWable
diffeUenceV. The gUeen dRW fRU \RXU VamSle nRW
falling ZiWhin Whe clXVWeUV Rf gUe\ dRWV (healWh\)
leadV WR a lRZ BeWa-DiYeUViW\ Inde[ VXggeVWing
WhaW \RXU gXW micURbiRme cRmSRViWiRn iV
WUending aZa\ fURm a healWh\ gXW WR an
imbalanced, d\VbiRWic gXW.

 M\ GXW SWabiliW\ and UnifRUmiW\

ReViVWRme OccXUUence Inde[ = 3.63

ThiV VecWiRn e[SlRUeV Whe UichneVV and VWabiliW\
Rf \RXU gXW micURbiRme b\ cRmSaUing Whe
UeVilience Rf \RXU gXW micURbiRme WR HealWh\
SRSXlaWiRnV. A lRZ inde[ VXggeVWV WhaW \RX
haYe lRZ UichneVV and UeVilience in \RXU gXW. 



DDWH: 9/9/2020 PDJH: 2SDPSOH ID: Sample
 M\ GXW MLFURELRPH CRPSRVLWLRQ (PK\OXP OHYHO)

ThiV VecWiRn e[SlRUeV Whe cRmSRViWiRn Rf \RXU gXW micURbiRme aW Sh\lXm leYel UeVRlXWiRn.

The DRnXW ChaUWV WR Whe lefW YiVXali]eV Whe mRVW abXndanW bacWeUial Sh\la in \RXU gXW. 
The PeUcenWile ChaUW WR Whe UighW cRmSaUeV Whe UelaWiYe abXndance (RA) fRU each bacWeUial Sh\lXm beWZeen \RXU gXW micURbiRme and Whe micURbiRmeV
W\Sical fRU healWh\ SRSXlaWiRnV. PeUcenWile YalXeV beWZeen aURXnd 25% ± 75% aUe W\Sical, lRZ YalXeV fRU a ceUWain Sh\lXm VXggeVW WhaW in \RXU caVe
UelaWiYe abXndanceV aUe Rn Whe lRZ Vide, high YalXeV VXggeVW WhaW \RXU abXndanceV aUe Rn Whe high Vide.

PK\OXP
HHDOWK\ PRSXODWLRQ RHODWLYH
AEXQGDQFH IQR RDQJH >%@

M\ SDPSOH RHODWLYH
AEXQGDQFH>%@

M\ SDPSOH PHUFHQWLOH

BacWeURideWeV
FiUmicXWeV

PURWeRbacWeUia
VeUUXcRmicURbia
AcWinRbacWeUia
BacWeUia_X_S

EXU\aUchaeRWa
S\neUgiVWeWeV
AVcRm\cRWa

EXkaU\RWa_X_S
FXVRbacWeUia
ChlRURfle[i

45.38 - 85.04
12.04 - 38.83

0.41 - 1.74
0.07 - 1.45
0.07 - 2.33
0.02 - 0.18
0.02 - 0.52
0.01 - 0.05
0.0 - 0.01
0.0 - 0.02
0.0 - 0.04

0.01 - 0.01

34.29
45.02
1.27
2.01

13.89
0.93
2.59

0
0
0
0
0

18.5
81.34
64.85
81.34
90.28
96.04
95.93

0
0
0
0
0



DDWH: 9/9/2020 PDJH: 3SDPSOH ID: Sample
 M\ GXW MLFURELRPH CRPSRVLWLRQ (FDPLO\ OHYHO)

ThiV VecWiRn e[SlRUeV Whe cRmSRViWiRn Rf \RXU gXW micURbiRme aW famil\ leYel UeVRlXWiRn.

The DRnXW ChaUWV YiVXali]e Whe mRVW abXndanW bacWeUial geneUa in \RXU gXW.
The PeUcenWile ChaUW belRZ cRmSaUeV Whe UelaWiYe abXndance (RA) fRU each bacWeUial geneUa beWZeen \RXU gXW micURbiRme and Whe micURbiRmeV
W\Sical fRU healWh\ SRSXlaWiRnV. PeUcenWile YalXeV beWZeen aURXnd 25% ± 75% aUe W\Sical, lRZ YalXeV fRU a ceUWain famil\ VXggeVW WhaW in \RXU caVe
UelaWiYe abXndanceV aUe Rn Whe lRZ Vide, high YalXeV VXggeVW WhaW \RXU abXndanceV aUe Rn Whe high Vide.

FDPLO\
HHDOWK\ PRSXODWLRQ
RHODWLYH AEXQGDQFH

IQR RDQJH >%@

M\ SDPSOH
RHODWLYH

AEXQGDQFH>%@

M\ SDPSOH
PHUFHQWLOH

PUeYRWellaceae
BacWeURidaceae
RXminRcRccaceae
Rikenellaceae
VeillRnellaceae
LachnRVSiUaceae
TanneUellaceae
AkkeUmanViaceae
ClRVWUidialeV_X_f
OVcillRVSiUaceae
EXbacWeUiaceae
OdRUibacWeUaceae
SXWWeUellaceae
ClRVWUidiaceae
BifidRbacWeUiaceae
EnWeURbacWeUiaceae
AcidaminRcRccaceae
BaUneViellaceae
D\VgRnamRnadaceae

0.04 - 6.02
25.5 - 67.71
3.64 - 12.61
2.8 - 8.58
0.02 - 0.8

4.21 - 19.43
1.96 - 5.75
0.07 - 1.45
0.46 - 1.27
0.34 - 1.14
0.27 - 1.15
0.33 - 0.93
0.07 - 0.65
0.17 - 0.96
0.07 - 2.66
0.05 - 1.0

0.21 - 1.03
0.32 - 2.01
1.93 - 12.33

1.67
20.88
12.08
8.21
4.3

19.64
1.48
2.01
0.88
3.3
0.66
0.95
0.43
1.15
9.95
0.05
1.87
1.1
0

62.42
20.93
73.05
73.02
95.8
75.44
18.3
81.34
58.49
98.04
51.97
76.24
63.96
80.35
87.55
25.77
88.1
54.48

0



SDPSOH ID: Sample DDWH: 9/9/2020 PDJH: 4
 M\ GXW MLFURELRPH CRPSRVLWLRQ (FDPLO\ OHYHO)

NRWe: The RUganiVmV in Whe SUeYiRXV Sage W\Sicall\ RccXU in Whe healWh\ gXW aW RelaWiYe AbXndanceV (RA) Rf > 0.5%. OUganiVmV fURm Whe cXUUenW Sage
RccXU mRUe UaUel\, bXW haYe been deWecWed in \RXU gXW micURbiRme.

FDPLO\
HHDOWK\ PRSXODWLRQ
RHODWLYH AEXQGDQFH

IQR RDQJH >%@

M\ SDPSOH
RHODWLYH

AEXQGDQFH>%@

M\ SDPSOH
PHUFHQWLOH

DeVXlfRYibUiRnaceae

EU\ViSelRWUichaceae

CRUiRbacWeUiaceae

BacWeUia_X_f

MeWhanRbacWeUiaceae

0.07 - 0.45

0.07 - 0.54

0.05 - 1.16

0.02 - 0.18

0.01 - 0.54

0.79

0.71

3.91

0.93

2.59

86.75

82.78

90.1

96.04

95.36



SDPSOH ID: Sample DDWH: 9/9/2020 PDJH: 5
 D\VELRVLV RDWLRV ThiV VecWiRn cRmSaUeV Whe abXndanceV Rf imSRUWanW gURXSV Rf gXW bacWeUia beWZeen \RXU gXW and Whe W\Sical healWh\ gXW

micURbiRme. EleYaWed d\VbiRViV UaWiRV fRU WheVe bacWeUial Sh\la RU geneUa SRinW WR imbalanceV in abXndance (d\VbiRViV) Zhich
aUe aVVRciaWed ZiWh a Uange Rf healWh cRndiWiRnV.

DeVcUiSWiRn HealWh\ RaWiR IQR M\ RaWiR

FLUPLFXWHV:BDFWHURLGHWHV (F/B) RDWLR
In adXlWV, FiUmicXWeV and BacWeURideWeV aUe Whe mRVW
abXndanW bacWeUial Sh\la in Whe gXW. The FiUmicXWeV WR
BacWeURideWeV (F/B) abXndance UaWiR ZaV VhRZn WR
incUeaVe fURm infanc\ WR adXlWhRRd and VXbVeTXenWl\ WR
decUeaVe again in Whe eldeUl\. EleYaWed F/B UaWiRV haYe
been linked WR RbeViW\ WhRXgh Whe eYidence iV nRW
cRnclXViYe. HealWh\ F/B UaWiRV diffeU VignificanWl\
beWZeen VWXdieV and can e[ceed 0.25 (VhRZn heUe), in
VRme VWXdieV eYen 1.

0.14 a 0.88 1.31

PURWHREDFWHULD:AFWLQREDFWHULD (P/A) RDWLR
TRgeWheU WheVe Sh\la cRmSUiVe abRXW 10% Rf WRWal gXW
micURbeV. HealWh\ adXlWV Wend WR haYe nR mRUe Whan
4.5% PURWeRbacWeUia. PURWeRbacWeUia:AcWinRbacWeUia
(P/A) UaWiRV leVV Whan 1.0 aUe aVVRciaWed ZiWh healWh\
meWabRliVm and cell WXUnRYeU. IncUeaVing AcWinRbacWeUia
can be accRmSliVhed b\ cRnVXming SlanW-deUiYed
caUbRh\dUaWe VWaUch and SRl\VacchaUideV, VXch aV
FOS, GOS, XOS, inXlin RU aUabinR[\lan.

0.35 a 12.23 0.09

PUHYRWHOOD:BDFWHURLGHV (P/B) RDWLR
High PUeYRWella:BacWeURideV UaWiRV aUe aVVRciaWed ZiWh
lRZeU BMI and UedXced incidence Rf chURnic,
inflammaWRU\ diVeaVe.
LRZ PUeYRWella:BacWeURideV UaWiRV (VmalleU nXmbeUV)
aUe aVVRciaWed ZiWh meWabRlic imbalanceV and aUe
SRViWiYel\ cRUUelaWed ZiWh high inWake Rf SURWein and
animal faW aV W\Sical fRU a WeVWeUn dieW. HigheU
abXndance Rf PUeYRWella iV RbVeUYed in indiYidXalV WhaW
cRnVXme dieWV Uich in caUbRh\dUaWeV and fibeU.
BacWeURideV iV incUeaVed b\ VXgaU and VaWXUaWed faW
inWake, Zhile PUeYRWella geneUall\ WhUiYeV Rn fibeU Uich
fRRdV, like fUXiW, YegeWableV, beanV and ZhRle gUainV.
LeYelV Rf PUeYRWella Wend WR decUeaVe ZiWh age,
SaUWicXlaUl\ amRng cenWenaUian SRSXlaWiRnV.

0.0 a 0.28 0.03



SDPSOH ID: Sample DDWH: 9/9/2020 PDJH: 6

 PDWKRELRPH LRZ leYelV Rf SaWhRgenV can be nRUmal and chaUacWeUiVWic Rf a healWh\, diYeUVe gXW micURbiRme. IncUeaVed leYelV Rf SaWhRgenV
hRZeYeU cRXld indicaWe WhaW a SaWhRgen iV Sla\ing a URle in V\mSWRmV \RX aUe e[SeUiencing. ThiV VecWiRn cRmSaUeV Whe UelaWiYe
abXndanceV (RA) Rf VSecific SaWhRgenV WR nRUmal leYelV SUeVenW in Whe healWh\ gXW.

PaWhRgen CRnWURl Inde[ = 7.6
BLRPHF; LV NO7 D GLDJQRVWLF WHVW. If \RXU PaWhRgen leYelV aUe abnRUmall\ high cRnVXlW \RXU
Sh\Vician ZhR can make a diagnRViV and SURYide WUeaWmenW if needed.

PDWKRJHQ SSHFLHV HHDOWK\ RA IQR % M\ SDPSOH RA %

EVcheUichia cRli 0.05 - 0.86 0.05

BilRShila ZadVZRUWhia 0.05 - 0.27 0.62



SDPSOH ID: Sample DDWH: 9/9/2020 PDJH: 7

 PDWKRELRPH LRZ leYelV Rf SaWhRgenV can be nRUmal and chaUacWeUiVWic Rf a healWh\, diYeUVe gXW micURbiRme. IncUeaVed leYelV Rf SaWhRgenV
hRZeYeU cRXld indicaWe WhaW a SaWhRgen iV Sla\ing a URle in V\mSWRmV \RX aUe e[SeUiencing. ThiV VecWiRn cRmSaUeV Whe UelaWiYe
abXndanceV (RA) Rf VSecific SaWhRgenV WR nRUmal leYelV SUeVenW in Whe healWh\ gXW.

FXll LiVW Rf PaWhRgen SSecieV TeVWed

HelicRbacWeU S\lRUi ClRVWUidiXm difficile

EVcheUichia cRli CamS\lRbacWeU

SalmRnella enWeUica VibUiR chRleUae

YeUVinia enWeURcRliWica KlebViella SneXmRniae

CiWURbacWeU fUeXndii Hafnia alYei

RaRXlWella RUniWhinRl\Wica Candida

BlaVWRc\VWiV hRminiV GiaUdia lamblia

CU\SWRVSRUidiXm EnWamReba hiVWRl\Wica

AdenRYiUXV C\WRmegalRYiUXV

ESVWein BaUU ViUXV GeRWUichXm VSS

MicURVSRUidia VSS RhRdRWRUXla VSS

C\clRVSRUa ca\eWanenViV BilRShila ZadVZRUWhia



FigXUe 1. ThiV image VhRZV a cRmSaUiVRn Rf Whe b\SURdXcWV WhaW UeVXlW fURm caUbRh\dUaWe and SURWein
feUmenWaWiRn in Whe gXW micURbiRme.

SDPSOH ID: Sample DDWH: 9/9/2020 PDJH: 8
 FXQFWLRQDO AQDO\VLV RI <RXU GXW MLFURELRPH ThiV VecWiRn e[SlRUeV \RXU gXW micURbiRme fRU geneV knRZn WR cRnWUibXWe meWabRlicall\

imSRUWanW fXncWiRnV. A higheU YalXe meanV WhaW mRUe micURbial geneV cRnWUibXWing WR a
fXncWiRn haYe been idenWified. A lRZ YalXe in \RXU gXW (RU Whe W\Sical healWh\ gXW)
micURbiRme dReV nRW mean WhaW \RXU meWabRliWe leYelV aUe lRZ. IW Rnl\ UeflecWV Whe e[WenW
WR Zhich \RXU gXW micURbiRme can cRnWUibXWe WR \RXU leYelV. The UeSRUW VhRZV abVRlXWe
YalXeV and \RXU fXncWiRnal gXW micURbiRme cRmSRViWiRn aV a SeUcenWile UelaWiYe WR Whe
W\Sical healWh\ micURbiRme.

SacchaURl\Wic feUmenWaWiRn

SXmmaU\:

M\ GXW US HealWh\ Range

438 117 WR 809

ReSRUW DeVcUiSWiRnV

GXW bacWeUia SUefeU WR feUmenW caUbRh\dUaWeV UaWheU Whan SURWein. SacchaURl\Wic feUmenWaWiRn SURdXceV VhRUW-chain faWW\ acidV (SCFAV),
like bXW\UaWe, aceWaWe, and SURSiRnaWe, aV b\-SURdXcWV. TheVe SCFAV aUe Whe SUefeUUed eneUg\ VRXUce Rf inWeVWinal cellV and, aV a UeVXlW,
can VXSSRUW healWh\ gXW baUUieU fXncWiRn. 
HigheU leYelV Rf VacchaURl\Wic feUmenWaWiRn aUe aVVRciaWed ZiWh healWh\ meWabRliVm and UedXced inWeVWinal SH, Zhich VXSSRUWV a healWh\
gXW enYiURnmenW. SacchaURl\Wic feUmenWaWiRn leYelV ma\ be lRZ aV a UeVXlW Rf a high-SURWein dieW, lRZ-fibeU dieW, RU inVXfficienW ke\VWRne
VSecieV.



SDPSOH ID: Sample DDWH: 9/9/2020 PDJH: 9
 FXQFWLRQDO AQDO\VLV RI <RXU GXW MLFURELRPH

BXW\UaWe SURdXcWiRn

M\ GXW US HealWh\ Range

NRW DHWHFWHG LQ P\ VDPSOH 36 WR 302

ReSRUW DeVcUiSWiRnV

BXW\UaWe iV aUgXabl\ Whe mRVW imSRUWanW SCFA, \eW iW cRmSUiVeV Rnl\ 15-20% Rf WRWal SCFA SURdXcWiRn. BXW\UaWe enhanceV inWeVWinal
baUUieU fXncWiRn, acWV aV a fXel VRXUce fRU enWeURc\WeV, VcaYengeV ammRnia, UegXlaWeV Whe immXne V\VWem, UedXceV R[idaWiYe VWUeVV, and
mXch mRUe. BXW\UaWe SURdXcWiRn iV mRVWl\ aVVRciaWed ZiWh micURbial feUmenWaWiRn Rf fibeUV VXch aV bUan, RligRVacchaUideV, aUabinR[\lan,
UeViVWanW VWaUcheV, and RWheUV. FXUWheUmRUe, bXW\UaWe SURdXcWiRn UeTXiUeV an acidic enYiURnmenW in Whe gXW.

PURSiRnaWe SURdXcWiRn

M\ GXW US HealWh\ Range

518 132 WR 1523

ReSRUW DeVcUiSWiRnV

PURSiRnaWe iV a VhRUW-chain faWW\ acid WhaW can be SURdXced b\ gXW bacWeUia WhURXgh Whe feUmenWaWiRn Rf ke\ fibeUV RU Whe meWabRliVm Rf
lacWaWe. PURSiRnaWe VXSSRUWV a healWh\ immXne V\VWem b\ encRXUaging UegXlaWRU\ T cell diffeUenWiaWiRn in gXW aVVRciaWed l\mShRid WiVVXeV
(GALT), and iW alVR SURmRWeV glXcRneRgeneViV in Whe liYeU, VXSSRUWV inXlin VenViWiYiW\ and imSURYeV gXW hRUmRne SURdXcWiRn. PURSiRnaWe
and bXW\UaWe bRWh ZRUk WRgeWheU WR VXSSRUW healWh\ inflammaWRU\ UeVSRnVeV b\ inhibiWing hiVWRne deaceW\laVeV (HDACV) in macURShageV
and dendUiWic cellV.

AceWaWe SURdXcWiRn

M\ GXW US HealWh\ Range

719 428 WR 1234

ReSRUW DeVcUiSWiRnV

AceWaWe iV anRWheU VhRUW-chain faWW\ acid SURdXced b\ gXW bacWeUia WhURXgh Whe feUmenWaWiRn Rf SUebiRWic fibeUV like inXlin and GOS RU
XnabVRUbed SeSWideV and faWV. GXW-deUiYed aceWaWe SURdXcWiRn iV WighWl\ UegXlaWed ZiWhin Whe micURbiRme and deWeUmined b\ Whe SUeVence
Rf SUebiRWic fibeU and Whe balance beWZeen VacchaURl\Wic and SURWeRl\Wic feUmenWaWiRn. AceWaWe iV XVed fRU chRleVWeURl V\nWheViV and
liSRgeneViV bXW can alVR be XWili]ed b\ mXVcle WiVVXe. AddiWiRnall\, VRme gXW bacWeUia like RRVebXUia VSS and FaecalibacWeUiXm SUaXVniW]ii
can cRnYeUW aceWaWe inWR bXW\UaWe. E[ceVViYe aceWaWe SURdXcWiRn cRmbined ZiWh inVXfficienW bXW\UaWe SURdXcWiRn can lead WR faW gain,
SaUWicXlaUl\ aURXnd Whe liYeU.



AmineV

PRl\amine SURdXcWiRn

SDPSOH ID: Sample DDWH: 9/9/2020 PDJH: 10
 FXQFWLRQDO AQDO\VLV RI <RXU GXW MLFURELRPH

LacWaWe SURdXcWiRn

M\ GXW US HealWh\ Range

4146 1546 WR 3791

ReSRUW DeVcUiSWiRnV

LacWaWe iV an inWeUmediaWe Rf caUbRh\dUaWe meWabRliVm, SURdXced fURm S\UXYaWe dXUing lacWic acid feUmenWaWiRn. LacWaWe alVR Sla\V
imSRUWanW URleV in immXnRmRdXlaWiRn and inflammaWiRn mRdXlaWiRn. TheVe VSecieV XVe lacWaWe aV a VXbVWUaWe fRU VhRUW-chain faWW\ acid
SURdXcWiRn. HRZeYeU, if WheUe iV an RYeUabXndance Rf lacWaWe SURdXceUV SaiUed ZiWh lRZ abXndance Rf lacWaWe XWili]eUV (SCFA SURdXceUV)
WhiV Zill caXVe a VXUge Rf lacWaWe in Whe gXW Zhich can be WR[ic and haUmfXl WR hRVW WiVVXeV.

PURWeRl\Wic feUmenWaWiRn

SXmmaU\

M\ GXW US HealWh\ Range

1320 30 WR 197

ReSRUW DeVcUiSWiRnV

While bRWh VacchaURl\Wic and SURWeRl\Wic feUmenWaWiRn can \ield beneficial SCFAV, VWXdieV VhRZ WhaW SURWein feUmenWaWiRn alVR SURdXceV
XnfaYRUable meWabRliWeV like S-cUeVRl, ShenRl, ammRnia, and H2S WhaW can incUeaVe inflammaWiRn in Whe bRd\. PURWein-degUading
micURbeV geneUall\ Rnl\ feUmenW SURWein afWeU all dieWaU\ caUbRh\dUaWeV haYe been XWili]ed. 
HigheU leYelV Rf SURWeRl\Wic feUmenWaWiRn aUe aVVRciaWed ZiWh gXW d\VbiRViV and inflammaWiRn. PURWeRl\Wic feUmenWaWiRn leYelV ma\ be lRZ
Zhen Whe gXW micURbiRme iV mRUe diYeUVe and XWili]ing mRUe VacchaURl\Wic feUmenWaWiRn.

M\ GXW US HealWh\ Range

1320 695 WR 1740

ReSRUW DeVcUiSWiRnV

PRl\amineV like SXWUeVcine, VSeUmidine, and cadaYeUine aUe meWabRliWeV Rf aUginine and W\URVine WhaW haYe man\ imSRUWanW URleV in Whe
gXW like VWabili]ing RNA and DNA VWUXcWXUeV, VXSSRUWing SURWein V\nWheViV, and VcaYenging fUee UadicalV. HRZeYeU, high amRXnWV Rf
SRl\amineV can be WR[ic WR Whe gXW micURbiRme. GXW bacWeUia SUimaUil\ V\nWheVi]e amineV fURm aminR acidV. GeneUall\ VSeaking, GUam-
SRViWiYe bacWeUia Wend WR UedXce Whe cRncenWUaWiRn Rf amineV, Zhile GUam-negaWiYe VSecieV SURdXce amineV and incUeaVe WheiU
cRncenWUaWiRn.
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PhenRlV

M\ GXW US HealWh\ Range

22 2 WR 56

ReSRUW DeVcUiSWiRnV

P-cUeVRl iV a b\SURdXcW Rf W\URVine meWabRliVm b\ gXW bacWeUia WhaW can be WR[ic WR inWeVWinal cellV and imSaiU inWeVWinal baUUieU fXncWiRn. P-
cUeVRl iV alVR WR[ic WR a Zide Uange Rf gXW micURbiRWa, SaUWicXlaUl\ GUam-negaWiYe VSecieV.

AmmRnia SURdXcWiRn

M\ GXW US HealWh\ Range

0.01 0 WR 0.39

ReSRUW DeVcUiSWiRnV

AmmRnia iV a nRUmal b\-SURdXcW Rf aminR acid feUmenWaWiRn b\ gXW micURbeV. AmmRnia iV alVR SURdXced in Whe Vmall inWeVWine WhURXgh
Whe bacWeUial degUadaWiRn Rf glXWamine. HealWh\ liYeU and kidne\V can filWeU and e[cUeWe ammRnia WhURXgh Whe XUine.

H\dURgen SXlfide (H2S) SURdXcWiRn

M\ GXW US HealWh\ Range

NRW DHWHFWHG LQ P\ VDPSOH 0.01 WR 8.83

ReSRUW DeVcUiSWiRnV

SXlfaWe-UedXcing bacWeUia (SRB) cRnYeUW dieWaU\ VXlfXU and WaXUine WR H2S, RU h\dURgen VXlfide, a WR[ic cRmSRXnd WhaW imSaiUV inWeVWinal
deWR[ificaWiRn SaWhZa\V and can caXVe gaV WhaW VmellV like URWWen eggV. H2S SURdXcWiRn iV aVVRciaWed ZiWh high-SURWein, lRZ-fibeU dieWV.
SXlfaWe-UedXcing bacWeUia cRmSeWe ZiWh meWhane-SURdXceUV and aceWaWe-SURdXceUV fRU Whe Vame H2 VXbVWUaWe; and aV a UeVXlW, iW iV
imSRUWanW WR mainWain a delicaWe balance amRng all 3.
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MeWhane SURdXcWiRn

M\ GXW US HealWh\ Range

0.9 0 WR 1.65

ReSRUW DeVcUiSWiRnV

MeWhanRgenV cRnYeUW aceWaWe, ammRnia, h\dURgen gaV, and WUimeWh\lamineV (TMA) WR meWhane gaV. MeWhane gaV alVR VlRZV Whe
inWeVWinal WUanViW and affecWV gXW mRWiliW\, Zhich ma\ alVR allRZ incUeaVed Wime fRU nXWUienW abVRUSWiRn. FXUWheUmRUe, meWhane SURdXceUV
cRmSeWe ZiWh aceWaWe SURdXceUV fRU VXbVWUaWe XWili]aWiRn, Zhich ma\ e[Slain Zh\ meWhanRgenV aUe indiUecWl\ aVVRciaWed ZiWh digeVWiYe
iVVXeV.

HRUmRneV & NeXURWUanVmiWWeUV
HRUmRneV aUe SURdXced in endRcUine glandV and aUe WUanVmiWWed WhURXgh Whe blRRd VWUeam. NeXURWUanVmiWWeUV aUe UeleaVed b\ SUeV\naSWic neUYe
WeUminal inWR Whe V\naSVe and WUanVmiWWed acURVV Whe V\naSWic clefW.

PV\chRbiRme

GABA SURdXcWiRn

M\ GXW US HealWh\ Range

NRW DHWHFWHG LQ P\ VDPSOH 87 WR 767

ReSRUW DeVcUiSWiRnV

Gamma-aminRbXW\Uic acid (GABA) iV a neXURWUanVmiWWeU, RU chemical meVVengeU, in Whe bUain WhaW blRckV VSecific VignalV in Whe cenWUal
neUYRXV V\VWem in RUdeU WR VlRZ dRZn Whe bUain. ThiV SURYideV a SURWecWiYe and calming effecW Rn Whe bUain and bRd\. High faW dieWV aUe
VhRZn WR UedXce GABA leYelV in Whe SUefURnWal cRUWe[ b\ 40% Zhich can UeVXlW in YaUiRXV mRRd imbalanceV and difficXlW\ VleeSing.

GlXWaWhiRne SURdXcWiRn

M\ GXW US HealWh\ Range

144 42 WR 232

ReSRUW DeVcUiSWiRnV

GlXWaWhiRne iV Whe mRVW SRZeUfXl anWiR[idanW in Whe hXman bRd\. IW iV fRXnd in neaUl\ eYeU\ cell in Whe bRd\ and iV Whe SUimaU\ agenW Rf
deWR[ifacWiRn in Whe liYeU. GlXWaWhiRne can alVR acW aV a hRUmRne, UegXlaWing Whe UeleaVe Rf GABA and dRSamine. GlXWaWhiRne iV SURdXced
fURm WhUee aminR acidV glXWamaWe, c\VWeine, and gl\cine Zhich aUe RbWained fURm fRRd RU VXSSlemenWaWiRn. Deficienc\ in glXWaWhiRne ma\
lead WR SURdXcWiRn Rf fUee UadicalV and R[idaWiYe damage WhURXgh RXW Whe bRd\. RecenW eYidence VXggeVWV WhaW Whe gXW micURbiRme
deWeUmineV leYelV Rf glXWaWhiRne WhURXghRXW Whe bRd\.



FigXUe 2. ThiV image deSicWV VRme Rf Whe cURVV-feeding UelaWiRnVhiSV in Whe gXW micURbiRme WhaW can lead WR inWeVWinal inflammaWiRn.
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IndRle SURdXcWiRn

M\ GXW US HealWh\ Range

87 13 WR 286

ReSRUW DeVcUiSWiRnV

IndRle iV a b\SURdXcW Rf Whe micURbial degUadaWiRn Rf WU\SWRShan WhaW can be XWili]ed in a YaUieW\ Rf Za\V in Whe gXW micURbiRme. IndRle can
bind WR VeURWRnin UeceSWRUV in RUdeU WR UegXlaWe behaYiRU, gXW mRWiliW\, and fRRd inWake, and iW can VXSSRUW immXne and inWeVWinal healWh b\
inWeUacWing ZiWh gXW micURbeV, VcaYenging fUee UadicalV, and incUeaVing Whe e[SUeVViRn Rf [enRbiRWic-meWabRli]ing en]\meV like
c\WRchURme P450. IndRle alVR fXncWiRnV aV a Vignaling mRlecXle WhaW ma\ be incUeaVed dXUing laWenW infecWiRnV. IndRle SURdXcWiRn mXVW
be balanced, aV WRR mXch indRle ma\ SURdXce XnZanWed changeV in mRRd RU cRgniWiRn, \eW inVXfficienW indRle SURdXcWiRn ma\ damage
Whe gXW baUUieU.

Se[ HRUmRneV
EVWURgen Uec\cling (EVWURbRlRme)

M\ GXW US HealWh\ Range

0.02 0 WR 0.31

ReSRUW DeVcUiSWiRnV

The eVWURbRlRme iV a neWZRUk Rf RYeU 60 geneUa Rf bacWeUia WhaW can Uec\cle RU decRnjXgaWe inacWiYaWed eVWURgenV fRU UeabVRUSWiRn inWR
ciUcXlaWiRn b\ SURdXcing YeU\ SRZeUfXl en]\meV. ThiV Uec\cling SURceVV iV handled b\ gXW bacWeUia ZiWh ȕ-glXcXURnidaVe and ȕ-
glXcRVidaVe acWiYiW\. 
When Whe eVWURbRlRme iV WRR abXndanW, Whe bRd\ iV Xnable WR efficienWl\ eliminaWe eVWURgen, caXVing eVWURgenV WR bXild XS and XlWimaWel\
leading WR eVWURgen dRminance. On Whe RWheU hand, if eVWURgen Uec\cling (eVWURbRlRme) iV WRR lRZ, When WhiV ma\ lead WR inVXfficienW leYelV
Rf eVWURgen in ciUcXlaWiRn.
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ViWamin BiRV\nWheViV

M\ GXW US HealWh\ Range

897 343 WR 1764

ReSRUW DeVcUiSWiRnV

GXW bacWeUia V\nWheVi]e YiWamin K2 and man\ Rf Whe B YiWaminV inclXding biRWin (B7), cRbalamin (B12), fRlaWeV (B8), nicRWinic acid (B3),
SanWRWhenic acid (B5), S\UidR[ine (B6), UibRflaYin (B2), and Whiamine (B1). ViWamin SURdXcWiRn leYelV ma\ be lRZ aV a UeVXlW Rf lRZ alSha-
and beWa-diYeUViW\ in Whe gXW.

ViW B1 Thiamin

M\ GXW US HealWh\ Range

1654 1671 WR 4489

ReSRUW DeVcUiSWiRnV

Thiamin iV a YiWamin WhaW Sla\V a cUiWical URle in eneUg\ meWabRliVm, eVSeciall\ in Whe bUain and neUYRXV V\VWem. Thiamin alVR Sla\V an
imSRUWanW URle in mXVcle cRnWUacWiRn and neUYe cRndXcWiRn. FaecalibacWeUiXm VSS XWili]e Whiamine bXW dR nRW SURdXce iW, indicaWing WhaW
WheUe iV a cRmSeWiWiRn fRU YiWaminV ZiWhin Whe gXW micURbiRme.

ViW B2 RibRflaYin

M\ GXW US HealWh\ Range

3824 1357 WR 4564

ReSRUW DeVcUiSWiRnV

ViWamin B2 (UibRflaYin) iV a cRfacWRU need fRU eneUg\ SURdXcWiRn and faW meWabRliVm WhaW alVR Sla\V imSRUWanW URleV in immXne cell
fXncWiRn.
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ViW B5 - PanWRWhenic acid

M\ GXW US HealWh\ Range

9415 7372 WR 13593

ReSRUW DeVcUiSWiRnV

ViWamin B5 (SanWRWhenic acid) iV eVVenWial fRU eneUg\ SURdXcWiRn and faW meWabRliVm. BacWeURideV fUagiliV, PUeYRWella cRSUi, RXminRcRccXV
VSS, SalmRnella enWeUica, and HelicRbacWeU S\lRUi can all SURdXce YiWamin B5 in Whe gXW. HRZeYeU, WheUe aUe man\ VSecieV WhaW Uel\ Rn
YiWamin B5 fRU gURZWh bXW cannRW V\nWheVi]e iW, like mRVW FXVRbacWeUiXm, BifidRbacWeUiXm VSS, FaecalibacWeUiXm VSS, LacWRbacillXV VSS,
and VRme VWUainV Rf ClRVWUidiXm difficile, VXggeVWing WhaW WheVe bacWeUia ma\ cRmSeWe ZiWh Whe hRVW fRU YiWamin B5.

ViW B6 - P\UidR[ine

M\ GXW US HealWh\ Range

2535 911 WR 8154

ReSRUW DeVcUiSWiRnV

ViWamin B6 (S\UidR[ine) iV an incUedibl\ YeUVaWile nXWUienW WhaW VXSSRUWV immXniW\, bUain fXncWiRn, and SURWein meWabRliVm.

ViW B7 - BiRWin

M\ GXW US HealWh\ Range

251 173 WR 1288

ReSRUW DeVcUiSWiRnV

BiRWin (alVR knRZn aV ViWamin H, ViWamin B7, RU ViWamin B8) iV a ZaWeU VRlXble YiWamin neceVVaU\ fRU gURZWh, deYelRSmenW, and cellXlaU
eneUg\ SURdXcWiRn WhaW can VXSSRUW healWh\ haiU, Vkin, and nailV and VXSSRUW healWh\ immXne UeVSRnVeV. BiRWin iV V\nWheVi]ed fURm
WU\SWRShan b\ inWeVWinal bacWeUia like BacWeURideV fUagiliV, PUeYRWella cRSUi, RXminRcRccXV lacWaUiV, ClRVWUidiXm difficile, BifidRbacWeUiXm
infanWiV, HelicRbacWeU S\lRUi, and FXVRbacWeUiXm YaUiXm. In cRnWUaVW, VRme VSecieV Rf PUeYRWella, BifidRbacWeUiXm, ClRVWUidiXm,
RXminRcRccXV, FaecalibacWeUiXm, and LacWRbacillXV ma\ VWeal biRWin fURm Whe hRVW aV Whe\ need iW fRU VXUYiYal.
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ViW B9 - FRlaWe

M\ GXW US HealWh\ Range

3354 481 WR 1978

ReSRUW DeVcUiSWiRnV

ViWamin B9 (fRlaWe/WeWUah\dUafRlaWe), iV eVVenWial fRU healWh\ blRRd cellV. GXW-deUiYed fRlaWe iV diUecWl\ abVRUbed inWR Whe cRlRn, cRnWUibXWing
XS WR 37% Rf Whe dail\ UecRmmended inWake. If YiWamin B9 SURdXceUV aUe lRZ, WheUe cRXld be lRZ leYelV Rf WhiV nXWUienW aYailable WR Whe
bRd\.

ViW B12 - CRbalamin

M\ GXW US HealWh\ Range

3354 481 WR 1978

ReSRUW DeVcUiSWiRnV

ViWamin B12 (cRbalamin) iV cUXcial fRU healWh\ Ued blRRd cellV, bUain and neUYRXV V\VWem fXncWiRn, DNA UegXlaWiRn, and meWabRliVm.
PURdXcWiRn Rf B12 b\ gXW bacWeUia cRnWUibXWe XS WR 31% Rf Whe dail\ UecRmmended inWake fRU WhiV nXWUienW.

ViW K2 - MenaTXinRne

M\ GXW US HealWh\ Range

428 361 WR 1511

ReSRUW DeVcUiSWiRnV

ViWamin K2 iV a faW VRlXble YiWamin neceVVaU\ fRU calciXm meWabRliVm and cUiWical fRU Whe healWh Rf WeeWh, bRneV, neUYeV, and Whe
caUdiRYaVcXlaU V\VWem. MRVW K2 cRmeV fURm dieWaU\ VRXUceV, hRZeYeU, gXW bacWeUia inclXding EVcheUichia cRli, BacWeURideV YXlgaWXV,
BacillXV VXbWiliV and BacWeURideV fUagiliV can alVR SURdXce K2 endRgenRXVl\. HRZeYeU, micURbiall\ deUYied K2 haV SURWecWiYe URle againVW
R[idaWiYe WiVVXe damage in Whe gXW.
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 FXQFWLRQDO KH\VWRQH SSHFLHV LQ M\ GXW Ke\VWRne VSecieV aUe beneficial bacWeUia WhaW haYe a diVSURSRUWiRnaWel\ laUge effecW Rn bRWh WheiU

habiWaW and Whe VWaWXV Rf RWheU micURbial cRmmXniWieV Rf Whe gXW. Ke\VWRne VSecieV cUeaWe an
enYiURnmenW WhaW iV XnfUiendl\ WR SaWhRgenV \eW allRZV gRRd gXW micURbeV (cRmmenVal) WR WhUiYe. ThiV
VecWiRn cRmSaUeV UelaWiYe abXndanceV beWZeen \RXU gXW and Whe healWh\ gXW micURbiRme.

Ke\VWRne SSecieV FXncWiRn HealWh\ RelaWiYe AbXndance IQR
Range[%]

M\ SamSle RelaWiYe
AbXndance

AkkeUmanVia mXciniShila meWabRliVm and SCFA 0.07 - 1.45 2.01

FaecalibacWeUiXm SUaXVniW]ii inWeVWinal healWh and SCFA 1.14 - 4.83 1.84

RXminRcRccXV bURmii cellXlRVe degUadeU 0.13 - 1.64 2.63

RXminRcRccXV flaYefacienV cellXlRVe degUadeU 0.0 - 0.01 NRW DHWHFWHG

RRVebXUia inWeVWinaliV beWa-mannan degUadeU, bXW\UaWe
SURdXceU

0.15 - 1.18 0.24

EXbacWeUiXm UecWale bXW\UaWe SURdXceU 0.61 - 3.46 2.09

BifidRbacWeUiXm lRngXm aceWaWe SURdXceU 0.04 - 1.01 1.45

LacWRbacillXV VSecieV lacWaWe SURdXceU 0.02 - 0.27 2.49

BXW\UicicRccXV SXllicaecRUXm bXW\UaWe SURdXceU 0.02 - 0.06 NRW DHWHFWHG




