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Abstract

Neurocardiology is an emerging specialty that studies and addresses the interactions between the
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brain and the heart, with a focus on exploring the effects of cardiac injury on the brain and the ef-
fects of neurological damage on the heart. Statistically, neurological damage stands as the leading
cause of post-stroke mortality, while cardiovascular complications emerge as a significant second-
ary contributor. Cumulative evidence from clinical and experimental studies suggests a causal rela-
tionship between brain injury and cardiac dysfunction. Therefore, we need to determine whether
cardiac dysfunction is caused by stroke, or whether it is an independent complication, or the un-
derlying cause of stroke. Heart injury caused by stroke can lead to death or potentially lifelong
heart problems, such as heart failure, or it can be milder and reversible conditions, such as neu-
rogenic stress cardiomyopathy and Takotsubo cardiomyopathy. The location and lateralization of
post-stroke brain damage play important roles in brain-heart interactions, alongside clinical bio-
markers and manifestations of cardiac complications, along with potential mechanisms such as
the hypothalamic-pituitary-adrenal axis, catecholamine surge, regulation by the sympathetic and
parasympathetic nervous systems, gut microbiota, immune response, and systemic inflammation.
This review focuses on exploring the interactions between the brain and the heart following a
stroke.

Keywords

Brain Injury, Cerebral Ischemia, Heart Failure, Inflammation, Stroke

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518
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BEAN, PR A S R - A B, SO S IR 22 T A R . B BRI
NFEFHX B EMLE L I BB AR oy o W TCR R, A7 BRI B S AP 22 5 Bl T/ i i B
B SRR A BN [12] o PRI, A7 O S AR T BE S B BAR 5K AT PR, SRR iE R, 5
AR DX AR A B, A S 4505 5 s RSB T SR AR G, 17 22~ BRANAEAE I 5 R A R R DA R
FHAF RGN KT RGO B SRS AT 0% I B BR K A2 A 28 3R Gt W] BE 3 2500k S 47 6
ALOHEIRH, TR AP 22 22 58 R 150 R A0 MU FRAS[13] [14]. FENAS P, SRR A A 28 7T g
SARBAT, IO fE -

2.2. I L% R BE R A

i 2 o i i — o AH B ML, I B S (The Blood-Brain Barrier, BBB)HI B A & — AN 41
BRI K. BBB A RN, RIS AT IR AR R, e R T A R 2 B R AN
INKEEVED T HIEN, ORAP R 60 52 VR R A AR A 2, 6 B T 4ERr KR R # 2 o0 ig sh i s e
R HARAS[15]. BBB & R3S 0 vl B8 T LR P E-F, SEERE 028, FHEE R Tk
ZHRM[16]. BBB ISR AL 280 B 7 HE N BRI, FF3F— 030 BBB MiEENE, TERCEMEEIR. 16
OFEFARGH 24 /NP, JE—2FH) 5% R BBB @B RN, BMERA R A[17]. thah, CREThEE
e B Ao JUE T2 R T 3 e VR AN S R A 2 S BUR R LA X, I 51 R AT RE S R BN B BBB IR 1Y)
A By JONE IR N . BBB AR IR A58 i 05 12 7 5 A0 52 452 o 4 L 75 114 400 A/ B3k N I 3E 5 1 ) e 3 400 AR
HAEH. REUEH SR OIRE S BBB 52 BRI, (HX— XA FHEL— S,

23 MFEPREBRNSEHRE

Go P IR AT JEE AE i A O D RERERS TR P B . 2R 51 A IR AORE SN A B2 2 i
AT AN A ML 2 T SO B BRI, SR R AR SR TR R A L /IR o 240 AT I 4 ff S5 R T
R FAEILE T SRR, A 5 ) 4 S SO SN A 2 R A 7 e B R A
L2 B AT TR AR 28 AN A SEAR 22 YA 15 TSR BN £ o i 2 i » Pl Bl 2B e 9 1 T 3 50 1 A 9 33 R N I
SURAESYERIE. 15N, BNAHRRAE TR 458 0 AR 50 73 1 AR Gt e A 22 10 I i B gt N YRR A, U3k
S BVERAER N o FE 4 SR SO ARG DL, SURAS Rk B B S S N mT REANJR 2E, S ELLILT)RE
BT Mk A O ULRAET . S5h, LB RS Bl A A 22 D RERE G AR ORI, T et — b Ry
RAESS, T AT REDRRICOBERR AT o PRIIE,  SREAE SR A rpONIIR I JBE S Ji Hh il i 512 AR 453 £ 5 0o i
Wit IS R A Th A R HI[L7]

2.4. PREHERSEIELIA

B AR R 5 O DL B A E MR S AR AR A R MAEAE VI AH EAE R, MR - o0 -
AN - o - Fh[18]. i - B - SR 1R A RGE RS, L AR A 1 R A RS E S T
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W2 BOW I I 28 B> [20] 0 RAMARALRIR T i RSP, el 7 F R AR R A,
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RS, (et T M AGIEERS G, 515 KA SE[21]. S8 iR i 2 1 w] R 5 U4 11 5 fr A

DOI: 10.12677/acm.2024.1441267 2094 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.1441267

BT, WR X

TP RN, BET 51K RAESR . o A G VeSO nT I i i@ iE v, B A N R R B LR, R R 7Y
T, A By JORE O] R I 2O JIE D) ReRR RS [22] [23]

3. #ZRGEHRIL M ET TN
3.1 1L EEKE

4533 ) 0 L PRI (ECG) A ESUAZ A2 AH 24 3 1, ] DA ILAE o JUE TP T o o 48 2R G503 T R S 1ol 58 SR
LB AL S B BRI RH . SRR EEE W R ECO R AL I S5, BIAS AL
PO W 2 g O R AL G, AATTT R O R AT A R [24] o IX 8 PR30 W 2 BTN 10, R0l 2 B A
T DX AT M SR IRALEE F o X AR IE W DRI B O KT T 24 /N, Bl 5 7T RSB kb . 5 WL ECG
TAEFRTRIB S T WEE . B3EM U B, LU ST BOR QT BMEK[25]. Bk, T mibif 5 ol
ECG W I, BZEAT LS. A L B2 RSIGE AL, DHROIE RN . RERZ
B AR TTER, ERAIT, HEE. Sl e B O Afe 3R S0 E . NiZE
G LR S (JC H 2 I I AE AT B ILAE) A1 51 R BN QT IR HIAE K I 25 W (U DORS#I 25) - BAE B
B o RIRSYE R ORY S 4R 0 0 VR I B ) 40 A P i 453 495

3.2. 1LANIRG

PP AR FL A8 O BN O] A MALCo {5 R P AR O, LR AE T BRI A 2R N R B . FLIBI4 4k
A T A, X F] RE 2 BV 2T G- A2 1 BULZR VA i [26] . IX L8224 AT RE A2 ol T3 BEIE n i1 ) L2k B e,
1113 AL ) S ol 852 A A th ] R33N ANAS ) L2 P e s i s ) SeE B R S i i L% 280 [27 ] JULAM B vt T 22 4
HPERR R A T, 2 R AR AR, R0 PR b 5 SR SRR 51 A P Lo UL R L RO 5 281 ) e [
PESRSEAN, Jm & RBUY R IR T I X SE IR VR O ULASE, IF 5 EEKZ IR IR K[28]. i RSt
HAX AR B A2 DI RER S5 4 AT 50 U R BUE VI G . B M Dl Re s s 1 2R DU SR 4
P E I, i A A 22 SCIRC FR 1 IR/ BB o I AT AN A 22 70 A 2 0 1 T A o 8 oo FE AT FD JRURS:
[29]o H FAHEE T RESE ) AT G2 2 Bl I B ARG RS T2 73 AR R0 4 S Ve I 45 R . B m BRI
AREREH Ik BRE], FLAE SR, W2 T B MR SR, AR A RELk A T HoAm AL,
G TER R HEP E Ca  E20  fi J J7 B R SR o TAth T 3 S0 BR FOAE 2R G A IR R A K
M) SN A S SIS AR P I AN A2 AN 15 2530 S AR B, SR 22 1 it 5 W0 b P A2 T
FRZE T BE FCBEAT R LR A SR (FE LR 30).

3.3. A M3z RRMMZ TTiEE(Paroxysmal Sympathetic Hyperactivity, PSH)

PSH A I Bl Fon SR, W LG 2 JORE . SRIILBR BT h A eSS R o 2 IE ARSI £
TEAL AP 22 B2 G0 7 W, S BCO ARG T & BT AR S A B B SRR AE IR . MR ECG
RSO E. T REE, SRSl E0sidE[31]. SR PSH il H 2R A VERAEE ],
HRTATRER R R K KL A, JEFIR AN E. 58 FWATIREEWAH R, PSH W KATE™ &
2t 0 Ja K 2. Bt 05 )a PSH IRIIR YT 2 AR TR O AN (i 25 LRI ZR AR Fr K25 WA B 52 1% B e
REZaTT - £ EIEOUR, BWAHES T2 BRI P a-2 BEhil, B R ERkE, BT,
IS T AP AR 25367 [32] -

3.4. B ORNSR (Stress-Induced Cardiomyopathy, SIC)

SIC A a0 I EE I — M0, EE W TF4AL 5% [33]. SEIRKRIVEFEE. F
W PRI AT R, o E BRI ST Bt Al QT SE .  S236 A6 A HE s IUES 85 1 A0 55 BN R K T 151 [34]

DOI: 10.12677/acm.2024.1441267 2095 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.1441267

BT, W

SIC [ i AR 75 o )y B XA SR A o o SR T B A B BF, RO A s R AR . IX AT RE & 02k
P JULEAR X ) Loss By fi R BBUR A BE i [35] - SIC A A —Afuits — IR D RE RO ZE AL, A Ik O s A I
QIEETERUR MG X R AR SRS EU D PERE 28, Wk BN, By “OBEERETE” . SIC
(ORI B A B AN 2, T e AN R GO 5 T BU RSN R 28 800 IE Rl B D) RERRAS [36] .
SRR ZH SIC BB IRITJE MR AT S LA B R A P, (5 SIC W] Re 5 HAt e A IFAAEARSG, i
OPRPERTE . B EREAISET . BeAh, ARV AT RESE BT IR PR R S B O O R B
I AL EE VA D > B8 e T B AR TR RS R A b X B A S s SRR TR T A I R TR R e e e
A 1) B A X 5K 3R S AP 77 R 45 R A, AT AT B B 77I[36] -

3.5. 1ILEMFESE (Sudden Cardiac Death, SCD)

SCD f4F B T 7E I ) F 20T fik & 4 00 oA SRS 1 S B AR FUBAZE T, o R AEAE 1 /DI, R E
A AR CEIRRE[37]. /R4 SCD i W T CAFE R BN MBI 1 B b, H) 2 AP 2R B
A RE S5 SCD, Bl SN IE IR A7 7E[38] . 5 SCD % 1 oAt 25 A (0455 3 57 0 175 45 A0 1 g (Bn 457
R RUEL IR ARG B o YRR MR ) LA I (W AT PR BORE A A ) R IR i
HH LRGP R L e SR P A I R 0 R 0 By (R 2E), e i A3 P 15 R i P O O B
R B JLAH s i AL LR K 1T 521 SCD [39] [40].

4, J®RITF

JE LR R B AR YT O 03838 . o USRI O R T R T2 B0, (ELBE X bk 42 o e i ) e 42
9 SRS AL I B AR R TT B 1 T BRI 770 O IR AT A 22 DT W AR — Fh gt O I8 3
AT T RGO E AT, BRSO R IR [41], JCHGZ X T AR oA B A vk O ok
W, WK QT SRE LA LRI L REHE 22 T A =M O Blid 18 [42] o IR 48 R 20 R A 2 R B A A
NOHF S REES, I HIEIRA g AR teah, il i B o R s R e 22 35 B, SR
BEL BT 4 T A SR A 2261 T AT 5 28 SR 20 155 P 2 M R b koo R S 43 ] o K E 0428 IR 2 I A T e
O 3 E B B0 IO T RIAE TG 2, R TI5 D MR AT S OV AR T A A o IR P AN D e 1 i
A AR S, S /b rRAX AT A o (G A A1 ) ) S SR 22 X SR B SR SE T [44] . FoAt B =
T F) SRS B A B R T BB VE O SR SN KR Rl SAIRK SERI . R e S DL A ]
COEAS IR AL

5. INEFIRE

0 = oo AF LA P AR L ) LA o DT BE S A AT P A B B2 408 2 B 40 R PR 5 IR, A DU
5ORBAR AR AW T I, o1 B 45 8 BIRFE BB BRI R G TUE Qs 7 B ik fE,
EAFEE —Se kil SR, BEFHAAEREARA L. JTEA—BEF A, IRE| 145 R AT SR
Pho PHL, EEBCIGRSAERT A AR R, SEIPEAE, S Whudrik, WRATTUN - AR EAE A L
o W SR RIR R, SCELFIS W, A ERTHIRRE BT, Bok BE PR AR E, Bt
it ARRAHT TN BB R ORI L ol A, HESD St — P A J, SRR B TE AT ik, AR
BB LGRS .
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