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Targeting the Gut Microbiome to Ameliorate Cardiovascular Diseases
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The bacterial cells located within the gastrointestinal tract (GIT) outnumber the host's cells by a factor of ten. These

human digestive-tract microbes are referred to as the gut microbiota. During the last ten years, our understanding of gut

microbiota composition and its relation with intra- and extra-intestinal diseases including risk factors of cardiovascular

diseases (CVD) such as atherosclerosis and metabolic syndrome, have greatly increased. A question which frequently

arises in the research community is whether one can modulate the gut microbial environment to 'control' risk factors in

CVD. In this review, we summarized promising intervention methods, based on our current knowledge of intestinal
microbiota in modulating CVD. Furthermore, we explore how gut microbiota can be therapeutically exploited by targeting

their metabolic program to control pathologic factors of CVD.
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52709] bacterial phyla Sl % 5~770¢] phylaZ} -7
T Ao S8 o, 1 TN Firmicutes
9} Bacteroides7t 523+ phyla® &##] 1THShin et al.,
2015). Absro]l S48} EAjoll W2 mAEo] Aol A58t
7] AAbsh, g W 5Ag S2jo] eRkeith Ao
2 74 Wl gl Alate] =AM MXE FEY B
< WA 5 A drk olFEA A" AW Al
T2 ARbe] Au, #FS A JiAle] el S
of e} e FXF el A deA gl
Proteobacteria phylat®= A71(~16%)14] 2321(~4.6%)
744 Aol A $-A3FCk(Shin et al, 2015). A AldE
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HH| 713 Akt Aestel] ks = dhA 25
S =4 dAZ+= incretin®} peptide YY 9} 22 437
ZERo HES ZX57]|%E FTKCani et al, 2009a).
Alge] e wd *ém%ok w2e] Aol whebA
27 v 8 3}kEeKWa et al., 2011; David et al.,, 2014).
W= S il wet Wskehs ] Al oF
< w2 S7F 711 714 Akl danE Ws ¢

!
ol dE SA ALt Ao, ARt 52 o4
A= AA sk AsEe 954 4 Sinflammatory bowel
diseases; IBD)Z} tA}d A SH(metabolic disorders)S 7F4] 1L
AE FAEAAA Fo] TEFH K Carvalho et al., 2012;
Shin et al., 2015). 53|, S7}8 Firmicutes/Bacteroidetes V|
2 A Aeke] A 7 A= B Aol
ATk A5 BF I THTumnbaugh et al., 2006; De Filippo et
al., 2010; Shin et al., 2015).

) Azl Al 34 1 Azl W= e 9 &
soll gk A= ALl o FARAINE A Al
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2014; Wu et al,, 2017). &3} A4S A2 Adste] APt
A3LS o] oHo}E:]L o224 WA o2 Al Alate] v
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o] B2 il S S e %T%ﬁ&‘i}l & 2l
(Krajmalnik-Brown et al., 2012). W 4] A
Fall A Altsel olel A, sk Bl fefe de
Qo] MAalF o7 o]Fo] 2| A FH metabolic endotoxemia
Z opy|sH Hol, ARAow AS ATl g 22 Y oF
3 AFS oPIE Agks AAH 5] EAIZKCani
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Jo] 771%™ (Mackensen et al., 1991; Engervall et al., 1995;
Lundin and Checkoway, 2009), 1] W50 A% di
o RO Qs 3k A, el e ok e %
wEte] 22 W &S oplshe Ao wWard vk ol
(Wang et al., 2016). 3FX|9F U] AldFo=2 Q3 s
gArE o] ZAEmMAS) E= T2 AY7 28-S ow
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glov] @A) ojs AT BE A7} SaAE Y A
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W dud 67 891 tisEA Q] Aldd dske] 97 <l
A2 44 2Atk(Shin et al,, 2017). Kumar <1 :L%E——oﬂﬂb
TLR57} 24 0= ZAgE whp-2oll A "ﬂﬁ
o] IS (hyperplagia) s ©F718k31 3L, tha
o] yehd wof 325 o] ST 5}'54 HArgl
1} AtHCarvalho et al., 2012; Singh et al., 2015). 1 W7ol
At el of gl Aleto] Gl A9 22 0= LPS
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% SCFAZ} Ik, 218 o ] 5ol el o] =&
O & WX gl #ek A7 AdES Wol iy
= A o|tHFurusawa et al., 2013; Frost et al., 2014; den
Besten et al,, 2015). 1% E3lal A} SF0]
v Al BWddl= SCFAZE -3l S7hsithes 9
AT A7 Haw v} ) tH(Teixeira et al., 2013; Fernandes
et al,, 2014). °]2} FAFHA|, Kumar 97 ZL&F9A+= vl
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N Aok A7 Ao A T84S et
(Lecomte et al., 2015).

S sHAstee AdH A3 FAALE APl =
thar &2 #] )thKwon and Na, 2016; Lim and Kim, 2017).
Koren et al.oll o3} el A7- Ao wEwH Abghe]
skl ald == WA Mlite] DNA7E ¢
EElom, W U Alite] DNAS] 42 plaqued]]
TAHE METRe] e} o] AFHAARE vlEdthaL B
1 ®} ITH(Koren et al, 2011). B0, S71E 83 Z2
T R A oY M ERare] W)
A7E vk Barg wp dok X]As A
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Streptococcus bacterial DNAS] SHQ1-2 S35 27 515-9]
el ART} Algto] wizie ke QivkeE HAA S vE
W7]1% sHcKKoren et al., 2011).
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Agste] A= a7t JS5H v th(Bakken et al., 2011;
Rohlke and Stollman, 2012). #A] B2 A7 AHES tid A
wE o2 g A3Hent o), ] Aol o3l
s A olele] Aetell tig AA] A s o Q14
Skar ik 7 ofele] Aol disf upd Al ol A
3 A AT EE, vHE Al diis vl Abgol
Al o]Aste] FE w, QlEde] gk AW RS
771 dF A RIS N a3t 9SS
ol®l v} QUTh(Vrieze et al., 2012). AR, thH A%
73 Abgtole} sirjete 5719 JEl= 7 aL
ol A FAd s B A9 vAdes 943
T Atk AF Aol EAsh AR vAdEe]
i o)A Fall V1= & R B Y] Ao
Al 7he A=
ol 1‘41‘%‘1011 g Aepda] 5l b o]}
A&Ear o= Aot HEo,
= }% ot 71 g Ao RE =
AslE AFAE HFLA &7] vl (Lozupone et al.,
2012), QHdsltta ezl 54 dTE52 F3(Altered
Schaedler Flora)S Zro} o]2l&tazl &l 4% Xay]
I AE A o] (McCarthy et al., 2011; Shen et al., 2015;
Wymore Brand et al., 2015).
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I BaE vl ti(Kelly, 2008; Kleerebezem and Vaughan,
2009). F7FHA 0=, ZEjnfo] @ E 29 F/12l polydextrose
9} S Zulo] Q El29] F{2 Bifidobacteria B420 ¥-5
FAlo] 1E™ AFAFo] Yehte R o] A
Al Ed 9 QlaEd AR o] JidE ] g1E vt itk
(Stenman et al., 2015).
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Frost et al., 2014; den Besten et al., 2015). SCFAT 4178 7]
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UARE, oA ool gt F7|7he] A 7IRME B 7
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= A7 A3 Bl v QAthlida et al., 2013). ©]¢F 2
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