PO A s 2021 4F 1 T 47 48 4255 1 )

Int J Cardiovasc Dis, Jan. 2021, Vol. 48, No. 1 e 13 -

- FOBUNCAE A ML A8 5 0 By i H B A

Fe xR B FEAIR

CED |

ZWAUNARZ GG e, B R TS hE kA, TAT O

FIB RS RS B SRR R L SR RRE I, EXNB TR

PR o 8 o o 4 AR R % 25 SR AR A AL
[<iinl
doi: 10. 3969/j. issn. 1673-6583. 2021. 01. 004

— FF RN Ao 00 S S A e T L ek
2 LB J5L G B 185 0 5 2655 AR 408 JCFR 1) P 45 R AR 1
Wl H ATSCR TR O IRBERE 2. BeAh, IR
A LA O LA AR 3 PR IR )T 2 R 0 25
fiE G B R EAEVE Y . SR s - — HOBUNGE
TS BT IR S T 2R I (AMPK) /Py Ji2 B — 45
LR A (eNOS)3H # i #F 2 (3G B 85 1L . bt
S SEDL S O g 3 98 GO ) | i 30 ik s & i
ORI BUE .
1 ZHNMESEFHIER

TS O IR YR K R LK B B, T
A5 EFLRRER R . O MUIRBE A — TR 2R T
DFEEE . AR Z TG R 56 T iF 52— FOSUIR
TEN ML B F P 2. (2018 4 H UG
PR R R ) @ — IR AT T o g
IEF B AR e MO 3 B A5 IR T A RARTR
FEMEOEERE TR B SO A 45 B I B
PR AR RUE. 4 M5 3h ) S HE /R — H L
TG 3o s AMIPK K 385 i ot R ) 26 0 A vl 2%
O WLRE AR R A S 3 2 3 — E A A/ (NO)Y £ 4
FIFH R B o [1) Jo £ 24 A sk 2 B B0 6 AL 28 7= )
TR ] FIL 28 B 0 T L ik 200 L EE ) AR I JEE
PR 22 A T Ik ThaE™

Weir S8R4T 1) — I A SN BG4 A 7 620 4]
2 RUBE IR (DMD U I B AL B iy et 45 R 3k
A U7 m A R OBCIIC AT R AR 0 3 % R LR
(aHR =0. 76,95 %CI.0. 60~0. 97) , Tii AL £313%

AT H 5 1 RBREIER T (81270252)
FEE PRI 150001 WEIRTE BERF R MY B 35— 5 e O U IR
WEMEH . 2N R, E-mail; Liweimin_2009@126. com

5 S Ty R 5 B R R oS UK B S IR 5 0 AR AR

ARSI A SR R E A B B3R 4% (aHR = 0. 91,
95%CI:0. 69~1. 20) . $2 7% — H AU ) 21 2 52 5F:
WA RGO T BAL RS . — IR RS AIA 9 T
BEALXT BRI ER (RCT) , 27341 2 486 1.0 5 (8 35 45
SRR ZHUBUNCAS 52 00 £ 25 T RE B a] DARK 350 UL
FEAUE, R I 2 AR O S i i ) N AR i i 0 AT
A (NT-proBNP) /K, — F XU 0 8 4 I H6
A0 1 5 R OBUIR ol 2 e B 2R K 47 R B T 12
RARE Y I A 5 AE A P, Larsen 25
H—I3 RCT dLgh A 36 i & Z AP A9 E DM .0
WRHELEE N5 (LVEF) (37 £ 8) %, 4E i
Wi 66 2 1 IZIFRAESS T A TR Ui IR IT 1Y
RIS BE ML B R B 25 T - H OBUIK (e = 19) B2 8t
M =1DRI7 3 A H . FEA S O WA 3L RE
BIEkE , LT AEAC 45 B0 (WMD 261 . 3 1F /L 1
RS ANLER B4 (PET-CT) F1 2 i 75 .0 3l ]
PEATPEAG . 53R R, AU 450 £ 550) mg/d
BT A WML K F e Bt ) 20 W) 2 15
[(0.6%£1.4) mmHgemL +m ™2« 10°%} (= 0. 4 £
1. DmmHg * mL « m™ 2 » 10°,95%CI.0. 1~1. 8,
P =0. 028, FXREERLE R 2 200 150 IUVRE S BH i
R (—0.76 £1.2) L/100 g * min X} (0. 84 +
2.2)mL ¢ 100 g » min,95%CI; = 2.8~ -0.4,P =
0. 014 ], PR EFE S Zh K8 FH2 Bl B 1 20 5%
FEARD ) A2 IS Bl e T 1) A2 AL TC B i 25 L $ROR
- HOBUNICRT 3 5 B3 AP JULAE S 32 = I DM 0 3
IO IECAESRE . Gu 2880 (3% [a] Jisi 4 A 51 BF 5%
LA 360 i 2 Y DM F i He 85 ARG 12 2 1Y
o ) PR A3 DT T L 43R — B XUIRIA YT 40 (n = 130) 1
e RUIEIF AL (n = 260) . TEFETT 6 4E )5, —H
XUIRE 6 51 A = FAUIREE 31 491 i B0 ol 5 P R



« 14 - [ b D LS e ks 2021 4F 1 46 48 355 1

Int J Cardiovasc Dis, Jan. 2021, Vol. 48, No. 1

HLLEE (HFpEF) (P = 0. 020) , — T SIS 26 %8 &7
sRIREFO B NEE R B3 . Cox LL X
Iz [ A 78 4 7S iy — U] B ARG B & HEFpEF
XU (HR = 0. 351,95% CI; 0. 145 ~0. 846, P =
0. 0200, ZHFFE$E s = OB A Bz F % 2 29 DM
T I R B AORE R M HFpEF | 2 = 47 5k Sh gl
AL ENEEREA — & Ry EH . FTREA B T 1252
HFpEF #kf , FEAE 56 T I RUIR o 0 28 il 10
I R 0 v AR A5 B — &5 8, @ i — 2 1) RCT
R R, JUHAEAE DM A,

2 —HWAERs ks ERHER

iti 8y ik e e (P AHD Sz Z2 i [R5 | ke il ) Jok 45
RETE ALY S B | I 20 e 7 388 v 1) — 2880, &
FBLI S A I RIB T R B 2% BUE AN R .

Dean 251 % B, — B XU AT AR&AR SuHx K
BB (14 s 20 Jok .3 4 4900 ) s 28l J - ¥ JUL 240 e
(hPASMO) Fy355H . 3% W] fig 5 = F UMK AR ME I 2%
AR 6 L 1 5 it 2 ik AMP ARt 19 28 14 il
(AMPK) il 45 5. b Ah, — HF RSUNR AT [ % &
hPASMC 1 CRTC2 3 ) 2% ik /K F. CYP19A1
5 AR FE R P IS 2+ P S Rk KK ]
AF AT U0 eV 3R A I3 il R k. AMIP 442561 1)
G (pAMPKD) 7K SF-, i — H SN 4= 5 1
JE MR K U S | I 25 2 O 2R TG I S 52
FHTLER B (1) 0N 2 Ml 7 52 1. Omura %502 ff
SEUE s — B XU 38 38035 /) BRI 31 Jok P Bz 44 e P
AMPK J i /b g SRS R - (TNF-0) .y THEER
(IFN-y) &5 I35 R Pk R 7, oo 4805 2 1 PAH,
Liu M HIESE, — FOSUCE o 901 15 g BHL L S 45 ]
KR PAH 1y &R, X —W7ELH 5 AMPK {5
SIS A 56, Sun N I, XU AT BE
WA K AR g RNA 1933k 2% K B PAH,
Liao %% 93 5] PAH £ 3 56 K M O W Bk &
(PAH-CHD) N\ SB35 BEHL 3 2 4 445 52 e AE
HIBST U] 4 J 2l 62.5 mg, 2 I/d, Z 5 %N
125 mg, 2 /A, A 3 A H B 4 7E e AR 3 2 Ab
B ZHOBUIRCO. 5 g2 Ik /d) . SRR HL2I69T
RIS B IR R (PE) S A0 B 4 i 3 ik i
AEWIRI S . B AMPK #i5) f5 i 50 4 PE 5
SRS Ik W G s . S B A L i 2
it g ik AMPK i B2 1k 7K ~F- B i 755 (P <<0. 05),
BN S50 I DR 3 50 349 R = R OSUIC AT B 55 il 2
Jik e s (H AR BLHIAN T

3 Z“HXARECNKRIER

LA 2 | B IR 75 i, A TR A AR R 2D L
WA 259 B4 A B S g R, DR RS 2
ASE AT PR S B O B B AT, g
PEIE T 5K O U

Xie ZE1 % B, /N BLU7E JER e o] 5% 25 95 5 B3
(CVB3) 5 AMPK #§ #15 » #0% 19 AMPK 3 i #il
il 4 i B AR A CVB3 & ], SR IEPEFr A R W]
DA 433355 2 o A il 4 PR o T R SUICEL A o 4 /)
OO E CVB3 R il FO L5453 (R RE 7 » $m —
FXUIR AT DL 3 AMPK 342 1897 i 2 PE O LA o
Li 25070 5% B, 21 0 I 22 95 (LPS) A 3G HOC2 4 iy
2 B ETEAL T (I (MAPK) / oJun N K35
B (JNK) /#% B F kB(NF-«B) {5 53 1%, 15 317
T2 7. 1 B0 WLB 5. = F S GE iF #
p38MAPK Fl INK Fy#FR b 7K F- i 53X — i 72 L iF
AP MAPK/JNK JH R i NF-«B {5 5 38 % 1)
WG A AR IR T B RSO ] 3 5 9 0 UL
AN Lbr A (0 2 3R Ce (PKCe) / T HEE P84y
K 4 (IRF4) {550 B LR 470 UL S22 /)N RS GL E
DL B ik B, Tzanavari 4570 & #, TGI8 7
LPS FESATsE g 5 25 7/ B FOSUNT, = FSUIR
BRI AR O IR 7 R vl B 32 2258 o 2 20 LA
WG ATP AR b RYER 748, LR
FEUE I B OSUNCRT 38 3 22 i 42 7 3 s 5 1 S 4
MO ILR BRSPS 56 e T B it — 25
Il R IGHIE
4 " HXUARAE B O BRSSP B9 AE AR

O M TE IR Va7 v Ay i L g o i
e e M P&

By R (DOXO ) 12 - FIRIT AR R 2R i
T LG I LR R LA 45 BT A I
HOMAEFIERALITZy . — W XUIAT i 5 98 A Ak
I B AMPK 3 #6380 UK R 1 A R
P A WAL FRE DOX A Ol REPE=Y . A R
JE T AR LR 4N s AR yT 259 . A —
M CHE R . Wang S5V AFSE & BE, AR 7T 6 25 34
TN KT BT A A Bl 6 12 42 3 T R 3R
(I1)-6 ' TNF-o H1 ILA1R 7K AR RSN KA o [F)
Bof A 38 2 42 5 p53. Bax 7KF- ) caspase-3 R 5R
KGR AT . — Y SONAT S 410 1 A AR 3L
P IS O T T IV e R P B

ST BN BN T 2 B AR SR 5 28 4L i



PO A s 2021 4F 1 T 47 48 4255 1 )

Int J Cardiovasc Dis, Jan. 2021, Vol. 48, No. 1 e 15 -

P00 » 22 M7 O I R E R RO TP TR AR O
DREFEME (RICT) 45 St 0 R 18 PO L5
SEEAR BB O UG D FESE . Yu 22X 2004
AR 2014 A E S VS RE S0 AL e AT Tl
JBE A BFSE , 2 AT 6 993 15133 57 il Bh M gy
%) 0L R R o 2 062 it T = Y XUMK,
4 931 A B XK, Cox Ho 41 XU 8119 43 #r
FEH AR I MR A — FOBUDIC T 2 5 IR T 0
FRE =R 1 A2 R (aHR = 0. 789,95 % CL, 0. 645~
0. 965, P =0. 021, [fii JiJ 7 1A ] {f FH e s o — 1] -
WA W S B3 A1 RO I S 1 & A XU (aHR =
1. 106,95 %CI.0. 768 ~1. 594, P = 0. 589), &R 7
Ji e S B 10— FRRUIICRT PAREAIR RICT XU
5 ZHXANECCRERERNER

OIERBAE CHT) S METR 1O 3 I B 297 15
PEIE A1 DM 2 HT AR J5 095 W &5 FAE .
—IETE AN A 237 Bl HT R J5 &, 85 # (36 70)
DM 4 w48 1] (56 %) ff il — H XA, Kaplan-
Meier 474301 22 81, HT RJ5 15 48, 85 —HI XL
WIGAYT I DM B35 0 P s & AR R 4% K2
THBEIT R 622, 9E DM &N 2700 (3 4
B8] Fe 4, P<<0. 000 1), 22 iKW, #52 —
MUIIE 7 B9 DM R 35 % 4 B 1) e A R B A1
90% (HR =0.10,95%CI.0. 02~0. 40, P =0. 001),
R g RN I XUINAYT 5 HT AR 5% MR
A RS 1) S 2 B A ST A

O RS AE Y I 5 72 (CAV) J& HT KRGy &
AR, — IS BTN A 103 Bl 7E 1994 4E %
2018 4E[E4%% HT IR AY DM % ,53 Y0 il i (il
A=W AU, FEL T RTC CAV R IREL
MEAIFLR CAV S0 1M e T, Kaplan-Meier
AEAE AT R 420t 20 4ERE DT, AU 1) CAV
FARTHE B BUIRZH (30 %6 %F 65% ., P=0. 044), —
HOSUIRAL A 9F CAV 800 i FE T RS AR T — H
UL (32% % 68%, P =0. 01) ., XF4F#% 4t 1
DLHEAT IR J5 o 278 140 i o s — FOBUIY R 97 4l
CAV #E R FEAE 90 % (95 % CL: 0. 02~0. 46, P =
0. 003) . fifi CAV =0 I 55 9 95 58 T2 KBS FEAIG 9120
(95%CI; :0.02~0.42,P =0.003), %555k
R L RV WL O T = N 1 DG S N o7 N T s
RERYIR 24 IR Z #Pp e sk 7E N . Chin 287 R BE,
7E HT A, — 1 XSUIGE i 3% 0% AMPK i 2%
FEARAR G55 1 KRS 8 REALLIER.OIIET. AR

JE 55 52 d ORI & B, —H XSUDICH A B T A g ks
PR B O IE D RE . FEAIE CAV, 378 ZHBUINS &
P SFe LR T A8 A 02 0 P HE e S Bk 2 A A
AR
6 ZHMNAELNERRAYARR R HER

O ML/ 2 RS 25 38 25 5 AN R RN 5 R i 2
AR AT IR L E . R 0 B
F0l o0 5 BBl 5 B 1) 4 52 H 3 d o FH e i
AL PP AEVR 22N BRI o A 456 8] J5 P il 2 5 S P 0
A H HUR AR RE T CH 0D A H IR AR 2 g DR
8, RN R FHEAT R 5 AN R 2k 1A T fig
B 15 A . Kinoshita %5020 % FAERS % 4 F¢
6 153 696157 M TR ;AN B A4 15 2647 17 40 #7
S DL (ROR) A B 43 (10) 3R AH ek
T AT RS BR AR L R I ORI A5 ] g e il
96 5 8 2 A 24 (ROR = 0, 84,95 % CIL 0. 79~0. 90,
IC=-0.24,95%CI; — 0. 33~ —0.15), 7EFEHHRE
F53 T e, — HOBUIRS B ST (ROR = 0. 62,95% CI.
0. 43~0.89,IC; = 0. 63,95%ClI; — 1. 14~ — 0. 11) ,[#]
JEPERTE S (ROR = 0. 43,95% CL. 0. 33~0. 57, IC.
-1.09,95% CI: — 1. 49 ~ — 0. 69) 2 1 fH %,
Logistic [8] 54347 7 = B SUIK 55 i i A D6 fg R
JURRD TP il 97 122 671 AH 56 (ROR = 0. 46,95 % CI:
0. 34~0.62), ZFFEHE7R = HOBUNKA] [ 0K fie At i
TRYT R IO RN JoT P it 114 2 HE XU

T2 () 5 DA B 2 At VT 28 40 5 L
PUAEAR (SAMS) FlHT & 2 %1 DM, 25 % (At iT252%
Y B LRE AR » S B0 2 538 ol R B IG5
(1 R A LR LM T E 7 I N e 2T S Y T % NSO 14 3
A Atrogin-1 7% 1] AE & 580 SAMS [y JE 7,
Elsaid 22 & 8, —HSUIKA] 38 1 75 /b AMPK ., #%
T 2o 81k 0y 8 A 38 B 0 0 A2 IR R B0 T -1
(PGC-1e) A Atrogin-1 Az x5 AL A 458 473 62 21 Bl
BYER. W5 s T W UK SAMS 1 Af R
YA A5 B A T R S RE
7 ZRAXARTE E 0 i B AR H B 1E B

SR R — HORUI R it -5 1 3 3 ke A=
RREAR B B A R F
ST HBUNCAT 3 3 00 0 BR A SR T B
(Sirt1) , il [F1RL 4 o 202 175 5 1 9 B 3R 52 (AR oL
EOF U LA ML NEF-wB 35, FEAR M H » %E 22 2 ik ok
FERBALHY & Az kR L — XU o] b 3 0 A1
Jig W 4 23 v 3o S AR ) R B B ) TR 2 ARy



16 -

[ oo L8 2%

02145 1 A%E 48 55 1 0

Int J Cardiovasc Dis, Jan. 2021, Vol. 48, No. 1

(PPARY) /JRIXZ (APN) 3k, T I {2 & M i i I
THYFED WG AMPK G % 98 By R AR ROy
JULZIH S P 48 2 e 4 98102 B AR 5 B A A L
D 1 44l . — HVXSUNK AT B 2 BB A6 7 by Wi Y — Fif
IEAERIRY TR

(1]

(2]

(3]

[4]

(5]

Lo]

L7]

(8]

L9]

[10]

[11]

[12]

[13]

[14]

&2 £ X W
@ﬁﬁ’%ﬁﬁ,ﬂﬁi S P ELL R RS 2018 )1
)], PEMEFRSE, 2019, 34(3) :209-220.
&X%sjlﬂ,Tﬁs$.;ﬁﬂ%%%mm?%%ﬁ
QO8 AEROLI ] H EMEIRAZASE » 2019, 27(3):161-173.
Fake, ARIEGE. = HOSUIRIE RS, FH BER Bt L) ], i R 5 2
FiZ52%&, 2019, 12(16) :175-177.

Driver C, Bamitale K, Kazi A, et al. Cardioprotective effects of
metformin| ] ]. ] Cardiovasc Pharmacol, 2018, 72(2):121-127.
Nesti L., Natali A. Metformin effects on the heart and the
cardiovascular system; a review of experimental and clinical
data[J]. Nutr Metab Cardiovasc Dis, 2017, 27(8) :657-669.
Dziubak A, Wojcicka G, Wojtak A, et al.
of metformin in the failing heart[J]. Int J Mol Sci, 2018, 19
(10) :2869.

Weir DL, Abrahamowicz M, Beauchamp ME, et al.
cumulative benefits of metformin use in patients with type 2
diabetes and heart failure[ ] ]. Diabetes Obes Metab, 2018, 20
(11) :2653-2660.

Dludla PV, Nyambuya TM, Johnson R, et al. Metformin and

Metabolic effects

Acute vs

heart failure-related outcomes in patients with or without
diabetes: a systematic review of randomized controlled trials[ ] ].
Heart Fail Rev, 2020, Mar 10. [Epub ahead of print].

Larsen AH, Jessen N, Norrelund H, et al.
double-blind,
myocardial efficiency in insulin-resistant chronic heart failure

), 22

A randomised,

placebo-controlled trial of metformin on
patients without diabetes[J]. Eur ] Heart Fail, 202(
(9):1628-1637.

GuJ, Yin ZF, Zhang JF, et al.

term prescription of metformin and the progression of heart

Association between long-

failure with preserved ejection fraction in patients with type 2
diabetes mellitus and hypertension[J]. Int J Cardiol, 2020,
306:140-145.

Dean A, Nilsen M, Loughlin L, et al.
development
inhibition[ J]. Hypertension, 2016, 68(2) :446-454.
Omura J, Satoh K, Kikuchi N, et al.
endothelial AMP-activated protein kinase against hypoxia-

Metformin reverses

of pulmonary hypertension via aromatase

Protective roles of

induced pulmonary hypertension in mice[ J]. Circ Res, 2016,
119(2) :197-209.

LiuY, XuY, ZhuJ, et al. Metformin prevents progression
of experimental pulmonary hypertension via inhibition of
autophagy and activation of adenosine monophosphate-
activated protein kinase[J]. J Vasc Res, 2019, 56 (3);
117-128.

Sun Z. Liu Y, Yu F, et al

mRNA profile analysis of metformin to reverse the pulmonary

Long non-coding RNA and

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[24]

[25]

[26]

[27]

(28]

hypertension vascular remodeling induced by monocrotaline
[J]. Biomed Pharmacother, 2019, 115;108933.

Liao S, Li D, Hui Z, et al. Chronic dosing with metformin
plus bosentan decreases in vitro pulmonary artery contraction
from isolated arteries in adults with pulmonary hypertension
[J]. ] Cardiovasc Thorac Res, 2019, 11(3):189-195.

Xie W, Wang L, Dai Q, et al. Activation of AMPK restricts
coxsackievirus B3 replication by inhibiting lipid accumulation
[J]. J Mol Cell Cardiol, 2015, 85:155-167.

LiM, Gou Y, Yu H, et al.
LPS-induced bacterial myocarditis[ J].
17(2) :1559325819847409.

LiM, YuH, Wang Y. et al. Role of IRF4 in the protection of
metformin-mediated sepsis myocarditis [ ] ]. Dose Response,
2019, 17(1):1559325819827436.

Varela A, Theocharis S, et al.
protects against infection-induced myocardial dysfunction[ ] ].
Metabolism, 2016, 65(10) ;1447-1458.

Ajzashokouhi AH, Bostan HB, Jomezadeh V, et al. A
review on the cardioprotective mechanisms of metformin

» 39(3):

Mechanism of metformin on

Dose Response, 2019,

Tzanavari T, Metformin

against doxorubicin[ J]. Hum Exp Toxicol, 2020
237-248.

Wang L, Shi W. Gao X, et al
metformin against sodium arsenite-induced oxidative stress.,
inflammation, and apoptosis[J]. TUBMB Life, 2020, 72(4)
749-757.

Yu JM, Hsieh MC,

Cardioprotective role of

Qin L, et al. Metformin reduces
radiation-induced cardiac toxicity risk in patients having
breast cancer[ ] ]. Am ] Cancer Res, 2019, 9(5):1017-1026.
Peled Y, Raichlin E, et al. Metformin therapy
reduces the risk of malignancy after heart transplantation[ J].
2017, 36(12):1350-1357.

Ram E, Lavee J, Tenenbaum A, et al. Metformin therapy in

Lavee J,

J Heart Lung Transplant,

patients with diabetes mellitus is associated with a reduced
risk of vasculopathy and cardiovascular mortality after heart
transplantation[ ] ]. Cardiovasc Diabetol, 2019, 18(1);118.

Chin JT, Troke ]J,

cardioprotective agent in cardiac transplantation: metformin

Kimura N, et al. A novel
activation of AMP-activated protein kinase decreases acute
ischemia-reperfusion injury and chronic rejection[J]. Yale J
Biol Med, 2011, 84(4):423-432,

Kinoshita S.
association between metformin and amiodarone-associated

» 17(3):

Hosomi K, Yokoyama S, et al. Inverse
extracardiac adverse events[J]. Int ] Med Sci, 2020
302-309.

Hanai J, Cao P. Tanksale P, et al. The muscle-specific ubiquitin
ligase atrogin-1/MAFbx mediates statin-induced muscle toxicity
[J]. J Clin Invest, 2007, 117(12):3940-3951.

Elsaid O, Taylor B, Zaleski A,

investigating metformin as

et al. Rationale for

a protectant against statin-
associated muscle symptoms[J]. J Clin Lipidol, 2017, 11

(5):1145-1151.

(F4% 21 70



PO A s 2021 4F 1 T 47 48 4255 1 )

Int J Cardiovasc Dis, Jan. 2021, Vol. 48, No. 1 e 21 o

[38]

[39]

[40]

[41]

RO O N NN

Host Microbe, 2014, 15(3):374-381.

Adnan S, Nelson JW, Ajami NJ, et al. Alterations in the gut
microbiota can elicit hypertension in rats [ J |. Physiol
Genomics, 2017, 49(2):96-104.

Wei SG, YuY, Zhang ZH, et al. Proinflammatory cytokines
upregulate sympathoexcitatory mechanisms in the subfornical
organ of the rat[J]. Hypertension, 2015, 65(5);1126-1133.
Zubcevic J, Jun JY, Kim S, et al. Altered inflammatory
response is associated with an impaired autonomic input to the
bone marrow in the spontaneously hypertensive rat [ ]J].
Hypertension, 2014, 63(3) :542-550.

Afan AM., Broome CS, Nicholls S E. et al. Bone marrow

innervation regulates cellular retention in the murine

haemopoietic system [ J]. Br J Haematol, 1997, 98 (3):
569-577.

(EBEF 16 ®)

[29]

[30]

[31]

Raffort J, et al
Relationship between metformin and
aneurysm[ J ]. ] Vasc Surg, 2020, 71(3):1056-1062.

Chen Y, Su X, Qin Q, et al. Metformin inhibited homocysteine-

Hassen-Khodja R, Jean-Baptiste E,

abdominal aortic

induced upregulation of endothelin receptors through the
Sirt1/NF-kB signaling pathway in vascular smooth muscle
cells[J]. Vascul Pharmacol, 2020, 124:106613.

Li B, Po SS, Zhang B, et al

adiponectin signalling in epicardial adipose tissue and reduces

Metformin regulates

[42]

[43]

[44]

[45]

[32]

Rodgers KE. Xiong S, Steer R, et al. Effect of angiotensin [[
on hematopoietic progenitor cell proliferation[ J]. Stem Cells,
2000, 18(4):287-294,

DW, Harrison DG. The
hypertension[ J]. Adv Physiol Educ, 2014, 38(1):20-24.
Guzik TJ, Hoch NE, Brown KA, et al. Role of the T cell in

Trott immune system in

the genesis of angiotensin ]| induced hypertension and

vascular dysfunction [ J]. J Exp Med, 2007, 204 (10):

2449-2460.

Santisteban MM, Ahmari N, Carvajal JM, et al

Involvement of bone marrow cells and neuroinflammation in

hypertension[J]. Circ Res, 2015, 117(2):178-191.
OkA5:2019-10-19 %= :2020-11-17)

AR S - W )

atrial fibrillation vulnerability[J]. J Cell Mol Med, 2020, 24
(14) :7751-7766.

Li J, Li B, Bai F, et al. Metformin therapy confers
cardioprotection against the remodeling of gap junction in
tachycardia-induced atrial fibrillation dog model[J]. Life Sci,
2020, 254.117759.

OkcAS :2020-06-05 #5971 :2020-10-22)

AR S i 8 - W )



