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ABSTRACT The gut microbiota and host can not only be regarded as a whole, but also two relative-
ly independent individuals. We regard microbiota dysbiosis from host as “external toxics”, the microbiota-
derived metabolites dysfunction as “internal toxics”. The studies about gut microbiota and its metabolites

will make contribution to deepen our connotation of “stasis and toxic”.

KEYWORDS gut microbiota; stasis and toxic; coronary heart disease

568 R 3 ok o4 A B Ak 4 0 R ( coronary heart
disease, CHD) J&3 & W 1.0 I 48 ¥ 9% ( cardiovas-
cular disease, CVD) , shfikifk:5F 1k ( atherosclero-
sis, AS) & H FER AR AL, Wy B QT 5 G e &
FE N AS KRB EZ R CVD Mtk 4
fa s P 2 AL 55 AR JIE L 2 HUBE FR 9% (type 2 diabetes,
T2D) .= IR IS AR TR T R 5 g 45 024

&4 B2 24 BRI K CHD V38 “ 8 “ .09/ 7 7
W , DA TR A ST 10 (O FE 2 18 ) Th 42 1 g ot
B AIL A BEGSB R , IAA M 95 ) A A= 2 Mg S e 2+ 11
25 IRIT DR BT EE h 32, DUREERE 57 AR 7
25, MU BRI Ry R b R o kT A 2 P
BEHE S5 E IR TSR A 45 A B B TR 25 S A,
(] -, 2 P PG 2% 5 5 ) B S R R 1 A BRIl

HEWH . dbatli HARZEE D5 H (No. 719285)

YEF AN . 1. B A B R 2 B 74 A IS e 202 B (db st 100091) 5
2. v E R B A e O LA 0 T G IO LA I AR I 2
WFgE AL (dLg%> 100091)

IR . % ¥, Tel: 010- 62835341, E-mail: xuhaotcm @
hotmail. com

DOI; 10.7661/j. cjim. 20200113. 093

IRSEBRR S, B P B 253 7E CHD &9 bl il A
BIT I ERB R K Jg, DIBRAT3E0e + o B b
ARG BE 255 & AR AL 48 v B2 G T MRS B0 4w Al
FeE U R B AR B AR B 3 I AR R F2 3697 e O
9o R AT B B - AT BA AN DBIT & R I ik K % i 1k o 3
W, ARWTEHT MUFSIE 2 Wiks e 7 78 B 6 76 05 1T
BRI

J B TR AR J2 A B G RFSE H 28 IR A, ok
122 B BIFGE T IR DT I 1 DR R A St BRI 5 1Y) 5%
Mi® RaiE RS AF e T A HolEad 10 T A
AR SRR, R S A R IS A B ) U0 AR B R
W ARFICTERE . W IE R TR A R AR, B R
BEVEBE NS, WIE R A& 1 000 MR T
90% Lk b )& T = A B i v ) B R BE B 1T ( firmi-
cutes) . #L¥F 1 1] ( bacteroidetes) Fl#42 1H 1] ( acti-
nobacteria) . 535h 1 18 W RE 25 K | 2 RE KA
TR % 22 5 P 8 52 i AH DG AP 04 & 28 R %, T
# T CHD KSR R i pift 5 1 1 3,
WE AT B A — AN B4R, SCH2 WS AH X ST 1A A DA
AR & il A S5 N3 AT A AR R IR Y
“EVE . WIEREE N TE E I E R R AR, 5



rh E G I 45 A 2k 2020 4F 4 F 45 40 #5465 4 1 CJITWM, April 2020, Vol. 40, No. 4 - 491 -

W[ Bip B A = T AW IBCE TR o O EL S AP A 7
FH R AR IIRE . TCie R IR & M AL A 2 24
Y or AR, I 1B W R 2 5 b A R EAE
FFY AR R N RS 3 (dysbiosis ) i, i
S 1B N B TR R I S N AR LAt 350 57 79 TR (a7 50
Pl e iR AE ) 24T A S P sl S ns E S R
48, 5 RAE SN, TN EE CVD, W58 &8 CVD &
H I B TRRE T FLAT BT A5 B Al BN Sk 3 1, 4l
FIBA T 2 AR 201 50 ok Ao A b 3 4 i
BN B A Y bR [T & ( collinsella) 7 B 3
hn, i Bz B % G @ ( roseburia) F1 E B ( eubacte-
rium) ERERALY IR 5, — TN AT 15
Tl R A 5T a1 17 330 il H 3 1 Meta 43 B Uk 55
JR5 AS HAMICHE™ . 55— Meta /3 A T
17 T 51 %ot HEAFF 9 0455 3 456 1910048 i35 i 3 875 il
E [N i e T PN il i B B | NS SR ERE
PR O R 3 22, 50 A & A B 3 A e
BESUT A ) U0 SR AR B T TR R
its & A JELAAR VAT ) P R S BE S, INEE AS FIEE
Pl 24 i KUK R Bs, A7 7 TR PN %) s S A4 A DG 43
F( pathogen-associated molecular, PAMPs ) 1] #
PRS2 (AR 8 TR I BTG 22 4% 90 RE 38 I 5 | e 20 J
Bio J38b  WEGEIESE I 18 TR S A ) A A = P %
(trimethylamine-N-oxide, TMAO ), fiH 7 2 ( bile
acids ,BAs) FlI& %R R (short chain fatty acids,
SCFAs ) 5 QI FRefig- PE#s i CVD (AS LA T2D
(1 2% A 2 e LA FH SRS I A B R A5 5005 BT 11
& B SE AR IR AT 5 | R AL 25 B0 T BH 4 Mg 2 45
HEATE ERP, 055 RE (%) 48 TR RN AA G Al 350 47 241 7 J%
Pl sem AS MRS S B Ah, B s A e 5|
LT R AR S H AR B TR, 51k 4 E I 2
M B RS S5 HUARE F20 B A ™ A= i i 1 s A
it SCFAs .BAs . TMAO 45 1] 5| A2 4928 A AR 15
AR, kS % AS Fl CHD''%

A P 3L Bt 1 AT BATE R S0 e PR Lt | 2 s < g 2
W U2 A R 0 R A e i R R
FHEYEESE b b 7 3 A2 T30y ik, g =
24 S P BR A5 B IR O RS A M e T R LA T
K2 <R S AR I 25 B R
SO N, fE RS RS AR LU LA
(1) 9250 P B ER S M (2) i AE Y
SFR, QPFEE A (3) B BB R BUw ), AR A
SmE MGG . TEX RS, BT 4 R A
EE, MIRAR = 22 1 A Bk UG, 45 AP B0 A T 1

S BE < ANEE” BTEIE AR A W B PRl
BRI R T U S R R VR, e
PR S N AR PR At 358 7 1 T 2 3 T 00 o o = < b
BE” S 5 , 1 DA BA AR O R B B AR A AR =
SR IR 98 T R CHE in T Wk < PN EET BYERE, M
TBIT AR YR, i A B A R i 5 OR B R
SRR R IR AT 0« Sh AT, 25 5o 3]
VAR, 2GR0 45 1 i A LR (9 30 — B A
SRDHE L, 53 TP 2 mh B LA F IR AE 0 R R ARAR,
BT ] R A L2 RY Mok i 2 B9 3 BH i 3 P R EAE
T2 ARG 72 A2 T AR, #E T 25 25 0k ¥ 07
T B FE LR R, UE S A 24 ] 8 T i 3 PR AS A
RSB RE R F1G CVD BIRUR 2 BRal 3t
Bt A BA T B 5% & B, 7 CHD 2% T B KL iy b
FHTE A% 525 2 05 W O 7 (B P2 IS
Wk FEFAN) 16)T CHD Fase ) 5 n] FRAIK 2ok 0
MAF R & AR ABAN, 2SR K& B
T I A7 BV FH 00 A A S o A e e 28
AR EE R P DA BT IR A 25 AR AR $y T E
T B RO PR AS KGR E

WA TE RIS CHD By & E & I h B R Z
PLAIFE R, TCi8 2 T 3500 AR 1 57 8 348 S ARE i o 35 ]
520 CHD By & AR AT DA B 25 10 #f B 0 i i
PR 09 2 R T VRSN 5 N B AL RIE L, AR O < B¢
T B — AR o E TR SRR R E
W, TEIRYT 7 T, — S0 LA B 2 P 2 (B L R,
SARAE A ) TP UESE AT R Y g 18 R LS, YK A
TR ST RS AT 24035 I A S IR R AE S N, Xt B
T B AR 0 U — 2 9T A 235 T IR R LIS
B PR, AT AR S I DR S5 e #E Th VG B 25 A P 35O

2 % X #t

[1] Moradi F, Sewell RDE, Lorigooini Z, et al. Immu-
nosuppression-lipid metabolism interplay and me-
dicinal plants in atherosclerosis: A review [ J].
Curr Pharm Des, 2018, 24(24) . 2789-2793.

[2] Wu MY, Li CJ, Hou MF, et al. New insights into
the role of inflammation in the pathogenesis of
atherosclerosis [ J ]. Int J Mol Sci, 2017, 18
(10) . 2034.

[3] Kelly TN, Bazzano LA; Ajami NJ, et al. Gut microbi-
ome associates with’lifetime cardiovascular .disease
risk profile among bogalusa heart study participants
[J]. Circ Res, 2016, 119(8) ;. 956 - 964.

[4] Du SX, Lu LL, Liu Y, et al. Association of adi-



- 492 -

(17]

HE PP R

Zki 2020 4E 4 4 40 455 4 ) CJITWM, April 2020, Vol. 40, No. 4

ponectin gene polymorphisms with the risk of cor-
onary artery disease in patients with nonalcoholic
fatty liver disease in a Chinese han population[ J].
Hepat Mon, 2016, 16(7) . e37388.

BRATEE, WIELS SRy LS IR SE e [ J ).t E rh g =
ghfrZeid, 2013, 31(10) : 1016-1017.

P E P RS A i A Bl 2R D1 2x . S U IR
HEZ W bR v [ J ], b I rp ooy R 45 4 Jk 3K, 2016, 36
(10) . 1162.

E P RS E A 0 AR Tk 22 s, ST IR
WEZ W AR [J ], e RS Ak, 2016, 36
(10) . 1163.

Corfield AP. The interaction of the gut microbiota
with the mucus barrier in health and disease in hu-
man[J]. Microorganisms, 2018, 6(3): 78.

Mao K, Baptista AP, Tamoutounour S, et al. In-
nate and adaptive lymphocytes sequentially shape
the gut microbiota and lipid metabolism[J]. Na-
ture, 2018, 554(7691) . 255-259.

Qin J, Li Y, Cai Z, et al. A metagenome-wide as-
sociation study of gut microbiota in type 2 diabe-
tes[J]. Nature, 2012, 490(7418) . 55-60.

Chen F, Jiang J, Tian DD, et al. Targeting obesity
for the prevention of chronic cardiovascular dis-
ease through gut microbiota-herb interactions: An
opportunity for traditional herbs[J]. Curr Pharm
Des, 2017, 23(8) . 1142-1152.

Emoto T, Yamashita T, Sasaki N, et al. Analysis
of gut microbiota in coronary artery disease pa-
tients. a possible link between gut microbiota and
coronary artery disease [ J ]. J Atheroscler
Thromb, 2016, 23(8) . 908-921.

Karlsson FH, Fak F, Nookaew I, et al. Symptomatic
atherosclerosis is associated with an altered gut met-
agenome[J]. Nat Commun, 2012, 3. 1245.

Zeng XT, Leng WD, Lam YY, et al. Periodontal
disease and carotid atherosclerosis: A meta-anal-
ysis of 17 330 participants [ J]. Int J Cardiol,
2016, 203. 1044-1051.

Amar S, Engelke M. Periodontal innate immune
mechanisms relevant to atherosclerosis|[J]. Mol
Oral Microbiol, 2015, 30(3) . 171-185.

Lee M, Baek H, Park JS, et al. Current helico-
bacter pylori infection is significantly associated
with subclinical coronary atherosclerosis in
healthy subjects: A cross-sectional study [ J ].
PLoS One, 2018, 13(3): e0193646.

Muhlestein JB, Anderson JL, Hammond EH, et
al. Infection with chlamydia pneumoniae acceler-
ates the.development of atherosclerosis and treat-
ment_with azithromycin prevents it in a rabbit
model[ J]. Circulation, 1998,°97(7) . 633-636.
Seldin MM, Meng Y, Qi-H, et al. Trimethylamine
N-oxide promotes vascular inflammation through

[22]

[26]

signaling of mitogen-activated protein kinase and
nuclear factor-«B[J]. J Am Heart Assoc, 2016, 5
(2) . e002767.
Ott SJ, Ei M, Musfeldt M, et al. Detection of di-
verse bacterial signatures in atherosclerotic le-
sions of patients with coronary heart disease [ J].
Circulation, 2006, 113(7) : 929-937.
LR, IVERIE, TRUELE, SF. B AR W 3h kR A R
sl vt e[ 9], P E Sk A&, 2018,
26(5); 531-535.
Koh A, De F, Kovatcheva-Datchary P, et al. From
dietary fiber to host physiology: short-chain fatty
acids as key bacterial metabolites [ J]. Cell,
2016, 165(6) : 1332-1345.
Miyazaki-Anzai S, Masuda M, Kohno S, et al.
Simultaneous inhibition of FXR and TGR5 exacer-
bates atherosclerotic formation[J]. J Lipid Res,
2018, 59(9) . 1709-1713.
Ma G, Pan B, Chen Y, et al. Trimethylamine n-oxide
in atherogenesis: impairing endothelial self-repair ca-
pacity and enhancing monocyte adhesion [J]. Biosci
Rep, 2017, 37(2) . 1-12.
Rk, Bk, BEE, & COREEARTE S0 g
Foff: BRI SRR [J]. PR PTESS S
%, 2008, 28(10) . 70-74.
Tong X, Xu J, Lian F, et al. Structural alteration of
gut microbiota during the amelioration of human type
2 diabetes with hyperlipidemia by metformin and a
traditional Chinese herbal formula: a multicenter,
randomized, open label clinical trial [J]. MBio,
2018, 9(3) : €02392-e02417.
Gao K, Yang R, Zhang J, et al. Effects of Qijian
mixture on type 2 diabetes assessed by metabo-
nomics, gut microbiota and network pharmacolo-
gy [J]. Pharmacol Res, 2018, 130. 93-109.
AR W ORI 5 0 R R T O e R 26
M A B AL OB X IR FSE [ D], dbmt. dbam R 25 K
2%, 2018.
Sung MM, Kim TT, Denou E, et al. Improved glucose
homeostasis in obese mice treated with resveratrol is
associated with alterations in the gut microbiome
[J]. Diabetes, 2017, 66(2) . 418-425.
Zhang X, Zhao Y, Xu J, et al. Modulation of gut
microbiota by berberine and metformin during the
treatment of high-fat diet-induced obesity in rats
[J]. Sci Rep, 2015, 5. 14405.
Wang JH, Bose S, Kim GC, et al. Flos Lonicera
ameliorates obesity and associated endotoxemia
in rats through modulation of gut permeability and
intestinal microbiota [-J ]. PLoS One, 2014, 9
(1): e86117.
(WeHi: 2019-03-19  7E£k. 2020+02-04)
SUL G B8 &



