- 368 - Chinese Journal of New Clinical Medicine, April 2022, Volume 15, Number 4

[17] Vézquez CMP, Costa JO, Bomfim LGS, et al. Oxidized low-density
lipoprotein( Ox-LDL) and triggering receptor-expressed myeloid cell
(TREM-1) levels are associated with cardiometabolic risk in nono-
bese, clinically healthy, and young adults[J]. Oxid Med Cell Longev,
2019,2019:7306867.

[ 18] Ribas-Maynou J, Yeste M. Oxidative stress in male infertility: causes,
effects in assisted reproductive techniques, and protective support of
antioxidants[ J]. Biology( Basel) , 2020,9(4) .77.

[19] Zeng Z, Ren X, Yin T, et al. Multiplexed detection and the establish-
ment of a novel high-throughput method for human germ cell quality
screening based on aggregation-induced emission[ J]. Am J Transl
Res, 2019,11(11) :6907 -6923.

[20] X 5%, LG K LA o B IR 76 55 0 FE 1 B9 A 5
JRLI]. B B2 ,2021,30(3) 415 -418.

[21] Nozawa K, Zhang Q, Miyata H, et al. Knockout of serine-rich single-

pass membrane protein 1( Ssmeml ) causes globozoospermia and ste-

ri]ity in male mice? [J]. Biol Reprod, 2020,103(2) :244 - 253.

SRR, X A IS RN E #E R T DNA 540

kf’ﬂl}fﬁ 1. B P PE R 25 A 42k ,2014,23 (11) . 1160 - 1161,

1164.

[23] Hamilton TRDS, Siqueira AFP, de Castro LS, et al. Effect of heat

[22

[

stress on sperm DNA ; protamine assessment in ram spermatozoa and
testicle[ J]. Oxid Med Cell Longev, 2018,2018:5413056.

Vertika S, Singh KK, Rajender S. Mitochondria, spermatogenesis,
and male infertility—an update[ J]. Mitochondrion, 2020,54 .26 -

[24

[

[25

[26

[27

[28

[30

]

[

]

[

[

Chai RR, Chen GW, Shi HJ, et al. Prohibitin involvement in the
generation of mitochondrial superoxide at complex I in human sperm
[J]. J Cell Mol Med, 2017,21(1) :121 - 129.
Alotaibi MF, Al-Joufi F, Abou Seif HS, et al. Umbelliferone inhibits
spermatogenic defects and testicular injury in lead-intoxicated rats by
suppressing oxidative stress and inflammation, and improving Nrf2/
HO-1 signaling[ J]. Drug Des Devel Ther, 2020,14.:4003 —-4019.
Wang R, Xue X, Wang Y, et al. BMI1 deficiency results in female
infertility by activating p16/pl9 signaling and increasing oxidative
stress[ J]. Int J Biol Sci, 2019,15(4) :870 —881.
Ozkosem B, Feinstein SI, Fisher AB, et al. Absence of peroxire-
doxin 6 amplifies the effect of oxidant stress on mobility and SCSA/
CMA3 defined chromatin quality and impairs fertilizing ability of mouse
spermatozoal J]. Biol Reprod, 2016,94(3) .68.
Moazamian R, Polhemus A, Connaughton H, et al. Oxidative stress
and human spermatozoa: diagnostic and functional significance of alde-
hydes generated as a result of lipid peroxidation[ J]. Mol Hum Reprod,
2015,21(6) :502 —-515.
Hamilton TR, de Castro LS, Delgado Jde C, et al. Induced lipid per-
oxidation in ram sperm; semen profile, DNA fragmentation and antiox-
idant status[ J]. Reproduction, 2016,151(4) :379 -390.

(WA B8 2021 -11 -23] [ A %% +  #]

A5 AEX
KB 18— 2, ALY, A5 I T SRR DR TR S A B I T B S

[J]. o i A R 2 ,2022,15(4) 365 - 368.

40.
it B4R ik
B AL

77
<7

B

A FLA A GG £ I

Fak, FEMH(ER), EEI(FTR)

B B 5

HEWH: FHERAREFIEE I HE (4i%5:81871504)

R AL 510000 J7JH , 975 BERE A B BR T B2 B

fEE TS 80, AL oT A BT 5 ) I B S 8 F5 5T o E-mail : wji2766798148@ 163. com
WEEH : KOS, B2t 2002, B A S0, 858 07 0 - O NERN R 50 WLFRZE 1958 o E-mail : oucaiwen@ smu. edu. com

-3 N 1€ 7R ACiZE S 229 | 20 B Rl Roez N (U WG .32 A IO A 778 = e i Pt G AR IR VR
FFRFRAFICA AT AEABORMS o LA, fi 22 TR A %R RO A B B TR A 7 3406 1R R . B
ST B GG (LGG) iid Bt 48 HUA AN I8 15 i 18 B Ak A0 OR 37 J Je o 25 22 e (L o LA 0 1) T 7
FRGYT H EBL EORAIE ) o SO ITAE R LGG Fi0 A B I BTk R A — 255k

[K@im] RBEWIUTE GG; O PN;  Hip;

[FESES] RS54 [X#EFRB] A [XERS]

doi;10.3969/]. issn. 1674 —3806. 2022. 04. 20

BT
1674 —3806(2022)04 - 0368 — 08



hEIEARREE 2022 48 47 15 % 48

Research progress of Lactobacillus rhamnosus Gorbach-Goldin in cardiovascular diseases

- 369 -

WEI Jin-tao, LI

Ze-hua, OU Cai-wen. Zhwjiang Hospital Affiliated to Southern Medical University, Guangzhou 510000, China

[ Abstract |

The increasing burden of cardiovascular diseases is a major health problem facing the world at present.

Targeting gut microbiota is a potentially effective strategy to reduce the incidence and mortality of cardiovascular dis-

eases. In recent years, the rise of probiotic therapy has provided new ideas for the prevention and treatment of cardio-

vascular diseases. Lactobacillus rhamnosus Gorbach-Goldin( LGG) shows great potential in the prevention and treat-

ment of cardiovascular diseases through various mechanisms, such as anti-inflammation, anti-oxidative stress, regula-

tion of gut microbiota, and protection of intestinal barrier. This paper reviews the research progress of LGG in cardio-

vascular diseases in recent years.
[ Key words |

Treatment

O L& 90K ( cardiovascular diseases, CVD) 4%
T i LS I ) 8 5 2 A BRAR AL Y M
FETHE B . CVD %0 R A AT 2 i
TS, ELRAE WA AR IR S R R 4 22
CVD B35 1Y NBORAERR S8 0 HL & 9 4 i 4 1) 4742
A6 AR 5T 2 WA M 2 T A 4 O e A
PRS-k 2 AR A 8 CVD 7E NI 24~ R ER
AR R R . M B B AR B 4R CVD
TBYT RIS HRTRBFRE AR ot AR e — 2R AE%
A R 2 Fh 23 AL TS AU Y, A BTR BUR
AT I i 3 TR A DR A7 i 1 e B A 2 BT RE
B Co- il -l - P SR S Y | 2 A T
B Z R T MU R GE 2 R G I R 585
HIRESE . BRZEBEFLFT B GG (Lactobacillus rhamnosus
Gorbach-Goldin, LGG) 2 HEigtis T 2 HEA IR
PRI S g AR B 2 —  HBGR I BT R PR
WA AR AR A T B A D RE R I T E
KA LA ORAFHE T 0 AR SOt LGG 72 CVD Fh g fF
SRSk
1 LGG HyRtiR R =

st A T 7 2 11 28 ML v A0 R HRAE 15 1 3
Ui PRI A E A S o T R B R ATl iR N L
PRFE A Pl G b 25 P REVE Y B9 S B 7E TR
HRAE A AA 15 i T8 B o BR B8 0 D g A, LGG &
H Gorbach #1 Goldin - 1985 4E M\ 1 4 fd i & R F
O ZEEREA AN B AN | BRSSP ESLAF I o i
40 Gk BRI LGG BA it 52 15 1 iE
Ui FRE LA RS 1) ' i e R RE T, HOW DT T IR A
KI5 55 22 s Jit o ) AR A X8 — 2 i 30 i 4
Mo X8 LGG KA HAIP HRESLE 1 LA
L1 52 S it PR Gs i 52 ' 0 1 5 R i
ISR A7 115 A2 07 1B V8 7 2 A TR ) ) S hm o, L 4
A RS AL E R Stk S5, LGG BET &2

Lactobacillus rhamnosus Gorbach-Goldin( LGG) ;

Cardiovascular diseases(CVD); Prevention;

B SR ERPEIRAT DL K /N N BT 1) s ot B 5, 7
2ok FIHACIE A S I B rh A e s I e T B
Y AR FERRIESE T LGG AR AE NS
A= 92 Fhag AR 1, HLBR PR BE A8 W LGG 1y 1A
EFr R R SpaC Al SpaF ik, #2155 LGG 1)
B A4S A BN LGG FElmif et .
L2 7ESWEPEml RS WiEE w2
i B SHUA A EAE R FT IR . A R T AL
PRE Wil i 2 A RE AR LR S FeE il
R AN T A AE — RPN ThRE. LGG & HRTC A
ME—A RIS S W B4 Y 45 £ T, B A Spa-CBA
FiI Spa-DEF i BASIEARE" . HATFE LGG
{CWEEH Spa-CBA BS54, BF5E & B SpaC B
SERAG LGG BT AR p e @ A
WH9E R B LGG 5 K 1Y) B W a8 Z M RE 1 1845 25 T 3
H 5 45 # 10 i 4 2 B ( extracellular polysaccharide,,
EPS) Zhlff#H LCGO186 MIEZHH S, Z 45
FEDMESL FEHE T LGG 12 NAA S W1 N Y E AL
RNATFERIT, DIk LGG 7 d J5 & EAEAS TS REAG:
M LG, Sl BB R 28 d J5 AR 3E
RIFAE LGGH

L3 AWREIETE  HA Z e M I A IO i A Y
TR SR TTHUAE 2R M PR Bl 0 TR i 24 LA
[ R R AT 2 R M H R KRR R
WA E R —F o5 X, HRTBER R
LCG X UPTT B R FF 1 L 00 73 2 T 45 g Dt T
(K B RAF AR FE . LGG RERE AT 4K
AR R AT T A 0 RS ) L, AR 2 DR A TR L
PRER o R, LGG 3 ik 4 1 il 1 e e 4%,
T S R A e A A LRI U E VT T IR
JE B AN LGG RERS LA BHISTRE R AN SR e
7 AP 1 I 52 OSBRI g . S5 4k,
HETE %€ N 74 LG RIEMBTEIEEZ Ik, B A
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A7 Xt B T R PR R A R RS

2 LGG 7 CVD HyEE(ERAHLE

2.1 PR EHRAER CVD BB EE A N E, Wik
RIEAAT Z 0 T I RAEA B FEAR CVD &
G EE . K T-kB (nuclear factor kB, NF-«B)
SEAN M E S S T, A 2R R IE R A
2 -6 (interleukin 6,11-6) . 44 Z%-8 (interleukin 8,1L-8) .
Jigyed SR BE R F+-o ( tumor necrosis factor o, TNF- ) 1)
P LA ORI LGG SRR TR 1 HMOS39
133 I Toll ££3Z44& 4 (Toll-like receptor 4, TLR4 )/
BEREATALIRF- (myeloid differentiation factor 88, MyD88)
S R AL 5 NF-«B #7% o Tong % 3 LGG
TR A R A1 38 1 (extracellular vesicles, EVs) BE% L
LW TE HAE , X T HANH] TLR4-NF-«B 8 B0
A5, Mao %2 [RIFFE R W] LGG i 3 1) 22 s
Ak H 1 B ( mitogen-activated protein kinase , MAPK)/
NF-«kB 18 B 42 18 2 1 (lipopolysaccharide , LPS ) if5 5
IRIE. AN, HETHIBFFE R LGG KR EPS K2
HAYREM ] NF-«B MAPK 25{5 544 14 , [ T
RAEH T TNF-o IL-6" . LGG 3K EVs (HMO0539 ,
EPS R EHE R H IR REN) EE M,

2.2 PRI AAARNIEGS RS CVD AR KR
EEEIAYY ARG O 2 0 C NF-kB
B R - I R K R - [ R R SR IR AR, S T L B
JKSRAEREAL O LT AEAL S, e 25 B ™ H YO D BE
BEfg ) WL TE P 48 (reactive oxygen species, ROS)
SRR | B e R T R R0 1 2R A A ARk O™ AR
MBI . AR R, LGG SRR EPS RERA
RO BRI AL B A BT B 755 A Hi 2, Il g Kelch
FEME S e AH 62 -1 (Kelch-like epichlorohydrin-
associated protein 1,Keapl )/ #% K T4 1M BRAH H T2
(nuclear factor erythroid 2-related factor 2, Nrf2 ) jif }%
Uiz 1 A Ak & (hydrogen peroxide, H,0, ) iS5 W&
JiE b R ARG o Walia 45 R B LGG RERS
PRI — L Ak 3P A B A P Y S A ) B A T
A e H o AL Y | i S Ak U A D T IR A K
-, TS BT A A R G, HRAR B AL N R (R Sh
R, LGG RS KRR H,0, 755 10 A 45 B IR
IR RN CA AT o G S R L 287 S A PR S R
WA A IR 2 S5 AU A0 LR S B R 1 Rk, B
LREAR AN ROS /K

2.3 {RypiElRRE IE R EREL AT R B R
TS EHE MEY 5 07, Ik CVD #ERE
TE R 2 18 5 B 1) T A TR 7, o A

JEA R BB 2. B -2 (mucin 2, MUC-2)
R U E R WZE S HE . A RS R B LGG
Je HoR IS AT MR 11 P40 BERS A k73 MUC-2 1
SR TR o T8 5 W5, 9 11 3 ok 2 5 1225
[H45 /N BE 1 (zonula occludens 1,Z0-1) X 4E£F iz
TE 20 N SR A DR A M o e e R A EE A T L
Miyauchi 45 &8 LGG i3 [ Z0-1 13k
IR SR AL IR 175 b R A 0 , DR AP e R iy
SEREME, (RGN O M R IR LRI LGG
PRAr i 38 e B 1) SE BT

2.4 PHHIEER WIERETERE E4EER S,
B EEAA A, 0 EERE A A EEEN.
TE R SR R RV g T A i AR SR O
P 1 F A AR ZE AL CVD i, 1LGG
AT LA Ik 500 55 T, D80 A TR R )
TE PR, TR (5 09 fi7 1 PR 55 1 (] i 38 AP 9 JRL
o Chen %571 A/ NRANT LGG IBF5E K 3L,
LGG BB 100 % Jik B A 5 | e 1Y) TR AFE 25 6L , 410 i A8 TR AT
P 5 SR B0 T 1 TRV, B R i R I A 4 1 B
SR . Ni 255 ST 3, 4 B 5 I R
A5 /N RLAD 78 LGG R LA IR g A B 55 AR A AH
K H B b 2 I s 8. PRI, LGG /]
REAH I 4 S DKo RERE AL L i 0 ) i A i
W TE TR R E R A, 1% CVD Y

2.5 W EEAEY A R
R AE TR A 1 3 o 1 T R -1 T2 AR B Y
T REMWToE R W 1 TR IR 0 Sk = P i
( trimethylamine-N-oxide , TMAO ) | LPS | 45 4% i i fig
(short chain fatty acids, SCFAs) 254054718 i 855 &
iESF I AR CVD HE i, LGG n] R i 8 7 14
TR P A2 R CVD.

2.5.1 TMAO TMAO J& &9y i) B GR,  Ac e PR
SEZE Rt B G R A b A e AR A I /N
FAGRPEASY) , A5G 3 Ik ok AR AL 72 P 240 CVD
MRS R o AR, — &R A Al AR50 I S 1L 3
TMAO K HAHCARE YK F- 5 CVD XU & 12 3 1F
MISE(P <0.05)™ . H A BFSE E W TMAO & &
PEFEMKER G AEAS R F5U5 590 7 35000 PR 5, [ B i
DR B HE T RN R Wik
PR T 7 08 RS T A ALIA TMAO K718 ¥ 78 7
Pio AR RIS R W] T AL IS s AE A S
I TMAO f94 B G B 5 (P >0.05) P77
Liu 2% (900198 S B, ISR A 180 A TR 1 10 K BB Y
H TMAO JKF- .2 T, 1 LGG A SERE T AR
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FYFOR R TMAO 7K, LGG Anfaf i 55 TMAO 7K
VA TR

2.5.2 LIPS JpiER#EERELS & LPS AR fn, LPS
it TLRA FLHEAE FH 0 UBCET 4 20 i . B W3 200 if 5
SURTFWIAE ™ o LGG it I8 15 1418 B RFM > LPS
PRSI IE U E R RCR . DF9E R B, #b5E LGG
RERE 103 3 BT /)N B T8 1 A 2R 9 () s 9 /b e 25
SiE/INEUA P AT R LR B R LA P B AT T R 4
5 LPS P WA S i e

2.5.3 SCFAs SCFAs(f45HER . LB NEBRM T
PRAE) %8 i B A= W) R eI B AT 4 7 A, e
BN T A A . #h e SCFAs 47 B T
S R I S HC T, IR BOIR 3 B R P AR
NSRS RERE AL B . Tyagi %% % BL O IR
LGG J5/NRmIE N = T IR AR B B BT, i il
M T RRACT BT . AU KB In LGG &
FIEEY S EE LG IE N T R R, 48
F R TR ER K Lin 251 BB SE th
LGG i ik $2& S A B 1] BE A T IR ™ AR B R 1Y
FIRRAZHE TR o P97 SCFAs I8 F 1
SCFAs & AR ERE R & LGG P85 SCFAs P A= iy 3
BRI

3 LGG 7£ CVD sy iz

3.1 Fhfkosteaifl  shikomsrer A2 oIS i
FEAG 22 T il A5 o B2 B, 25 [ O M 4
R ICHE R o ShFKRFEREL I L+ B 2%,
EEP R AT AL MR, Schoemaker 25
I I R R AR 5 0 Sl DK oA o s AN BRUSE B Kb 78
f AT (LGG , —+ MR JK i 1 AEE
VOISR ) , & BRIZC J7 e S 25 08 A2 I JHE /DN BRI 73
AR RAE , At /I U 5 ZRAIRHT , Iep AT i 5 DL T P
Hh =R TRk 2 2 i/ RSl ok AR AL 1Y a2
Chan %5 2 U AR P16 510/ N SR BBk R At
BRI SE LGG RERS B2 N T2 gk 52 #0 E 3l ik =5
Bk FERE AL, [T I8 i 2% b 3l Bk s A i Ak
fE R R - IR AR AT E- R R N TR R SR
3.2 Ve SO WU SE R LA UL AR R i
BRAASET A RFIE )™ B0 LA 20 o DR I S5 4
XU LA R 52 e, A0 O JLASE BE )5 20 ) 3 8 45
S WAL IR SE R SE 48 B2 S, PR E
7 4 (heat shock protein 70 , HSP70 ) 7E {3470 i %257
B Fh05 5 T A% A . Zhao 251 (ST
] LGG IR AT PR 1 P75 dlat 455 HSP70 Rk
AR 1, BELLE HExF HSP70 A3l 4 i , 1T
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& HSP70 & #5.0 WLAH M O 37 VE T, 5 2 2 fff e It/
BRI S 00 O WURBE , 7 AR A5 . Xu 260
HF5E 2 LGG J LGG 5% BB Re Sl ot
ARV S AR PR AP BRI S 1O WL EE S - A0 L
RAE , E R A ORI VE R . LGG X0 U SE 1Y
PP ML A 5 E— ST

3.3 mARMLAE AR IUAE 2 LA TS B AR S = AL |
TR EEE RS o =N ILE RE RS 02 2F 3l ik ok A fi £k
MRA R, & CVD MRS faf &R . LGG il
5 M UL T Pt S % I ke 4 5 LA i g e 2, WA
CVD JRU o Kim ZE1° 38 0o i A A IR R A /N LA
78 LGG K I, LCG BEA e JIF [ BEA i Fn 0 HE 3k
(R 3 TR Bt 3 JF PO LT e 7 -2 AR, A1 28 L]
i R AL . Kumar 287 BURFSE £, LGG 5
LGG I5eA = 258 e nT i =25 A 1K oo I [ st It o /)N B
V1A I Y00 A L T e {1 285 32 M 2 1 /K F-, [T LGG Bk
BT VR A 1 v DL T A /) B A I Y
JERRE Ko 34k, Zhang %1 %3 LGG S EPS
A0S b 2 WA A1 i PR TR B /N BRAR P9 H b =B 7K
B e B R R L

3.4 EHME SR IMET S RS, 223
B )00 I A B A 2 i I A e T Y
e 2 . RAE TR LR AY & AL A A I 5T
H AT 90% 1) e I & A= AL G 1 B BH o 35 4F
SRABFFE R BT, TMAO 7K 5 7 I A4 & A= XU &
IEAH DG, TMAO 58 535 075 g ARt W A 35 Fn 4 i s
PR I 1 S A Liu 255N SR m R ik
I i P () B S 40 178 92535 5 K B v I e A 7
KB EER + [V G S R BT 2o 3 I i TMAO 7K
S BT R -y SR AR R - St i it ™
R, LGG it I TMAO 7KF- 35 i Bl 7k
T 20/ /5B T 48 2 /4t i s ME 1 & A
it 1/2 RS B REIR R TR I (A
3.5 ERE BRI RN 0 B B Sl B ko A
REAEAE CVD [ R 2R, (il e A REZE RIS Y (A v
AR CVD KA XU . LGG il [ & EPS sl
HUATEHE R0 LA E O REVE ] . Zhang 255 BF5T
FH LGG SRIE ) EPS REMS 2470 /N B4 Toll £
ZAK 2 (Toll-like receptor 2, TLR2 ) 45 B9 I8 5 A= %,
ik TLR2 J5 EPS Xf g W A= s 30 i V8 T 2% o g
R —Fh 2l R84 W IR R 7, R
TR AL, Kim 25 (g #F58 £ W LGG fEfs
SN UG B0k 2 0 0 0 T S8 R TR 0% b 2 1 9
Fitf , Jon ok AT 25 AR IR I I TR LA L R R T R B 15
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SN BTN
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B TS RN D RE S, 3SR LR ST T,
TGN CVD % e KBRS . —IREEHLAT5E % W] LGG
A PR DR T IR , AR LA It LA SO Ak 1
LR MKFES . Wang 257 fRIFSE £ W1 1R LGG
AT REEAVRE PR /)N BRI 25 R 8 I I 7K T , 3 b
it 7 1 B AR i 45 . Park 260°% % B LGG 9 #h 78
B TR/ RO, LGG BB R
SOV 5 HE % it P I O 7 384 L A ) 5 g 2 3 T AR
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IR MRS/ U P R 5 R, LGG £ 2l
o AT I | B (A T a4 1 ) R AP AE W R
o FP O LA AP
4 LGG HBEZMEMEEESIYL

HHT, XF LGG A Sk M A 4,
2 R ITIE I4E R R P G . BETERIBFSE
FW LGG b FE e 06 .35 4 J 2 v W 46 % T
VE TR ] LA B A g 5 (1], [+ st R 4% e A1 v 4 9
P 14 S g 2O BRI A0 — T A TR i s i
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ANEEAE o FRERIBTFEA LGG HE TS Fi B W HLAH
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25% ~30% {100 HLAR 56 i 48 S e R, —
I Z2 vt AL B0 26 B LGG X W W HLAH 5C fifi
RIGKAERIFTLRELM . LCC (L4 5E B FF
355 R AT RO 1 T B 2 F S RAIESE . LGG % 4
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L PRI PR A 20 . B ILAE 2 H T 45 2 7
T Hi e DL RO B, VB0 D T 43 B9 W] LGG
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B LGG BEMS B T SR IMUAEH-7 £8 5 AR Py 38 1 1
P o TR S P G 3 Sh RO A
(R T B LGG 51 I IALAE A4 191 413 .
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b, HREGET LGG [2e i i Hh BRTERERE 10 6
PERTT I, Si TR I AR 0 2 R
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