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4 BRAYS O MESHHE

4.1 BEHEY

RS bk 4% 2 Ui AR T 00T 2 BB 25 25D W FR A IE TR CLU R T AR EE )8 < L2 e g (LA
TRFRIELLE) « BireLiEE (LU RS A0 « ok 0 E (BN RFR 57 o),
BEX O MU SR EEAN R B BOEAT T 1. {008 “IRIZF 1R T Al s H A EE R IR
e T ——mfE N R R M SUM AR OaR L IR RIEE " JEET O M A R
TR —— kS MR T —— ROV, BNEESE; Z AR bl “IRERNE”
VAT AN —— O ERE R R L UMK [RIE 203 7 B A 7 T < AN IE
— @V L. TR RO I SR “ R T - “FE- Rl REATREZ L
TANLE) T il . B3l

4.2 BERBYSERR LR KB R
4.2.1#78 “@EEE” ARHE

BT B — e B BOE R E IR AR, oL “HRiEE iRy MR
NIEENT I FHEFMIFREGIRE T, AW UER: 2. ZEnBH, T,
i = BB, HAZGIR T, F5. BEFRA, WRBREM, SRR, Mzl
ke, RAF “BIRFE, JEhkER” WTHRL, ONHBTIGHE KA LI AR T ROt 1y kiRl

4.2.2 AN E 2 BERBHIIER LS
4.2.2.1 MERSEHRM

Frafl: AOUESNT RIEREEY, FHIA FIRUTEE SR T5[A - 3 Csirtuin 3, SIRT3)
ik, WsEE A ALY 3L 8 (superoxide dismutase, SOD) « 23 Bt Ak it F 4L #9/% (Glutathione
peroxidase, GSH-Px) “FHLAMAREME, FRIETEE (reactive oxygen species, ROS) HA -
% (malondialdehyde, MDA) 7K-F, ZEfRSEALM RS EE 50T

FLo : REFE I ST 50 s BY, 3 518 A Jdii 14 1«B (nuclear factor kappa-B, NF-xB)
{5 S HERTEH, WA FE (interleukin, IL) 1B IL-6 ZHE K [A FHOBRL, 1E7 18 PEIRE %
JiE FIT B IBR & T T, M B e B IR UE P, TR BT IR .

e Ma e RGBS KIE, A3 &kl BE AMP K §Y & O BRE



(AMP-activated protein kinase, AMPK) , {Zif Z WEf#HE A #2{bAF (Acetyl CoA carboxylase,
ACC) WML i = HUE NG BT (hormone-sensitive lipase, HSL) /Hg B i1 =& e A i
(adipose triglyceride lipase, ATGL) ik, Womfafileafb 3, KM SRR,
A T UG AT ER R A8 (fatty acid translocase, FAT/CD36) F=ik, /b 5 e i B SR HL,

FEACE AL =B AR A AT BRI DA, 2R vR T, OiGE I B = 8URItE.

4.2.2.2 R{PBES B MPR

FIBLMARIE ' FRUA AT L F BHBES], 3 )ik M it 04| Smad2/3 #ER{k, i B R4
HfE-2 (B-cell lymphoma-2, Bel-2) “EHUiH 1 8 0 R IE & T AE IR T 8 O [40 b R 4 g3
(caspase-3)  Bcl-2 fHRAI X &£ (Bax) |, HEZFESZEEFS MM, [AIHfIL
R S TR E N MR T RE, IR A S B A AE AN, (RIP R ThRE, AT B R AP R
BERARLAAEH] o

4.2.2.3 ZidEthERIEFE 5%

A M AREERT A R B, — 5 i E IR R A R i A= <[] 1+ (fibroblast growth
factor 21, FGF21) /AMPK {5 S5 M g%, 0] AT AF - e+ St 2 #£ B B8 1 (diacylglycerol
acyltransferase, DGAT1) Zi&, W/ —FAE & RS HERL, [ART HiAEEBLZE 3 Cuncoupling
protein 1,UCP1) . PR £5#J5{25 7 16 (PR domain containing 16, PRDM16) “%kz i i Al 7= 44
HHRED, RANGITRE S RN, MCEETIE LI HARERE. N—FAm, #
1A b A Ak T A 5 B O 52 Ay JL B0 K] 1 Cperoxisome proliferator-activated
receptor-gamma coactivator-lalpha, PGC-1a) F H R/ FEOFRE, sy E m
SRR TIRE W H LA &R €A 0 (mammalian target of rapamycin,
mTOR) . BuH&s T PEME{LiEE 414 1 (tuberous sclerosis complex 1. TSC1) F1 1T RYREUE #H
<A 1 5%t 3 (microtubule-associated protein 1 light chain 3, LC3-11) ., S EE,
Bk Ram, HE—PEEE U RURE.

{EJR B3R A5 S 3y, FE ) kU (A BE0HE B e 198 LS 3 %5 (phosphatidylinositol
3-kinase. PI3K )/ (1M B (protein kinase B, Akt) il %, 18525 % 5% 44 (insulin receptor,
IR) . S EZKE-1 (insulin receptor substrate-1, IRS-1) Fl# & iz £ (glucose
transporter type 4, GLUT4) 1A, H4om 20 A0 Bk & 25 1) W) AN 4] &) $E T HLRE ST [RIR,
HE T H] c-Jun Z A K iM% (c-Jun N-terminal kinase, [NK) /p38 2224 [5 i 40 & 11 5

(p38 mitogen-activated protein kinase, p38MAPK) “5 /i (5 SHIE, & 5(E SHEE2
BH, AT 24 TH R B 3= AR FH A

4.2.2. A ERIER

TR T TR WIBA, 3 ) TR A 25 VT o O R B SR A T R P9 R A
B 0, AR TS, FRAR ROS 7K1 W1 35 401 B B2 44 Smad2/3 f13RIE, JF 11 Smad7
HIZRIE . Bhhh, BRAT AT 2ol > VR R B AR R, 22 B S LT b AR, 2% T A
p-Akt 5 p-mTOR [ # ik K F, i#| mTOR M/ S 1% WL E KIH T~ (vascular
endothelial growth factor, VEGF) T /%A, MEE AL ME R HHHERE, W
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Akt/mTOR il R 7543 BT T2 20 A Cllt o3k, el 5% 0 PR #H SR AR R EL A0 B IEFi
4.2.3 FBINEE 2 BIRERB R R BRI AP TEIEETR
4.2.3.1 $EFRRATHER

FOCUS WF /A M8y 2 drts . BEAL. W 22 BRI ACASE, JLghn 889 it & 7
HaHEZERRE N AME, BELES T J1IE (9g/ik, & H =iX[ter in die, TID], AR 1‘
TRFNATT, FEE R ONERFGRAR GEidES: 2 RO REEHENERGEL) . 4538
e A IRER 2.2 45 )5, IR 2H 0 R 95 72 AR TRV S 35K T 22 BB 7 24 (XU Lt [Hazard Ratio,
HR]=0.59. 95%& {= [X [A][confidence interval, CI]: 0.46-0.74; P<0.001) . @{EACisF5br i,
SR amt, B E4EE R 0.95 cm (95%CI: 0.36-1.55) « 25 i A F£EK 3.8 mg/dL

(95%CI: 2.2-5.6 )~ % Ji5 2 /N I HE PR 9.2 mg/dL(95%CI: 5.4-13.0) ##{k T 25 [ (glycated
hemoglobin. HbA1c)[£{ 0.20%(95%CI: 0.13%-0.27%)- i & Z #5175 #(homeostatic model
assessment of insulin resistance , HOMA-IR) 3% 0.47 (95%CI: 0.12-0.83) . G{CILHE A1,
SR, FEAA SRR E R [REEREROEEE. il =R E TR &
2 545 (1RE [4 E Chigh density lipoprotein cholesterol, HDL-C) 7K-F& Alf I T}. @15 24
MR G, EE R BRI TR S R A 2 R A e G .

4.2.3.2 2l 2 BIRER®

—I0 )y 1] 16 J& FIALE BEHUA B IR AT, PRAl R S IERERT 2 2 BUBEIR A (type 2
diabetes mellitus, T2DM) & MFEEENR 20 COIG8EH REA ~HUALGT) - AR
HHEVL VU IPRRA L FJEA . TR S s A UG T 4 SR H] al i
PR 4 E 85 W (continuous glucose monitoring, CGM) F# S {Ti&E4: 3 KA K F 414
VR BRI, ARG ET G 1T A HbAle, FESIEfRR 70 & CGM 2% (R M FE 7R 7 R 8L
MFEFREZE 3.9-10.0 mmol/L BAREE AR . fR#% 138 44325\ E SEMRAFENT L. 45 R
won: STAETHE, WHEZEPZEIE. 85 2 Pl HbAle AP EIEER 44
R R, HApEcain T AR R v 2% . (£ CGM Z %5, FAEAEM PXUATHN Hbp
VLR Y R) B AR AR % s (VR JIE 4. 78.68426.15 vs 55473329, - FW AT A
87.29+12.21 vs 75.44+25.42; P<0.01) . EAEEERE, (VA E AT S B Mg = &
FHIEE (1.57x0.61 vs 1.96£0.95; P<0.01) . WfFFEM, F)jiEv & 4o H2 W T2DM &
2 B M A ) % I U5 2

4.2.3. 3 MBEEHIAER 2 BIFEFRTS

—BREHL. WHE ZERAXIR . S900IEReT B, 44N 186 4] T2DM E& . Zil&
WEBEHL B 2R ik (9g/ik, TID, ARD BRZEFNGT, &8 12 & maaBgkeigi
A FIE WAL ARERFAE. /€12 BiG7 WA, PP HbAle. ZSHEILE. &G 2 /b
B fLfE . AEAATE % (body mass index, BMI) Z&fk, [d]i}il-5 HOMA-IR FB4HA I fiE
T8%1 (homeostasis model assessment-B, HOMA-B) . &5%R: 57 12 )5, #/JiA4 HbAlc
AL ER IR 0.92£1.09%, 22 E I R 0.53£0.94% (3 JJIA4] 95%CT: 0.69-1.14; R4
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95%CI: 0.34-0.72) . Pi#i[n] HbAlc (g% F B R #5158 L (P<0.01) . FEJEMZ
RISV 75 B MR R & 5 2 /b MBI SR T B, AMAmZERHR AR F 558 L
(3 P<0.01) . A JjiE4lE woRn BT e, HOMA-BIR¥w &1/ (P<0.05) . 1&
HM BMI B LG T EE L.

4.2.3.4 2 BBRBEEENRERZER

— IR 15 TREALX BRI R AT FE g Z 2 7 B 7R, 3 J1IE B HoAih PR 243697 2
RIS IR R EIGIT £/ 12 Ao i AR RAMALL, G 4R 3 R IK 2 B R AR E 1
HbAlc (P<0.001)  ZSREIMHE (P<0.001) « EJ5 2 /pRFMFE (P<0.001) ; [FBf 2776774
5 K G747 HOMA-IR F1 HOMA-BHIAE Sy AT I bk & 3R BURE, Dk & 48t

T+’ 1 RNIEFRLATTHE KR BHE K m BTHARYE Y

Fa HEFE XM WER T

AR A N e d e o e = W e 1 1 B 1) 35 = A DT S (T & TS
AR, RIS IE A CRLESERAL 20 & % 5 Lk . HbAlc. Jh HDL-C /K lla A
o FEAIE TG KT 5 JFal RURE/NEFE A1 BMI, BR300l fik o 5 e J2 58 1

VB2 ) T2DM B, el U E A ORI £, RACRE B U

II B
A, IR R FE R e :
AR5 RS R B0 ISR TDM S, BONTHELL R
45 T HbATc, [ B0 5 0% B B LR :
VLAY T2DM 8845, HULATT IR A SRR, DAt 2 BRI R
a

A, BN & F U, ok R E i

i£: HbAlc, ¥H{LIIZIZE; HDL-C. M EFEAMEE; TG, Hih—=fs; BMI, S{Aiimis4; T2DM,
2 B PRI -
4.2.4 BhAeeH
RiEPEEZE A BN #2505, #4 202543 A, WBFE B A RN
HEHAT 848 1, 5 ZFL) 2.61%00, HARNMMEERZBETFEWYH. FRIXMENRTE
JEEVE. s, MRk, BEHE. k.
4.3 BEHYSERmMMORMEER
4.3.1 Big “1BHIRIE" AR E
BT I ——Rah bk B BEELRN € 38 7 —— &1k AT ZE AN B AT T B BRI A R 1l AN
o7 N 1 VIR -5 | T N R P 2 1 I (s e (P IR A W R A 5 S oy ol | 2 W i
HWOLE NS BEEFMEIEAT. B, BN BKER R LIKIE . B Gl PRasRs, BXT K

Zrahm AR MR RIS RImAE, IR T “HRBIELL " WAUT R, BT O
WLLERs SR CAUEESEM MR JE LB A FE T IR 4t 1417 ik,
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4.3.2 B A BRI O R I B B R A TE R AL
4.3.2.1 RIPAKR KL E T

A ER T 2 5L S P AR SEBL A B AR S B AR TGS . Wu F 2T iR UIB4, il
a2l O R RS R TF (cyclic adenosine monophosphate, cAMP) /2 [1#4f A (protein
kinase A, PKA) T4 LR —F b E &5 (endothelial nitric oxide synthase, eNOS) /&
Ser1179 1 Ser635 fui sifER{L, 199k eNOS iE 1, MM LM E N EFRED (vascular
endothelial cadherin, VE-cadherin) MB&EF EEEOFTIE, &AL ARULE A 454 . Chen
B e i B X BB ORI, O I AN MA A S 1 K EEIRR D RNA- R D 12
[4]-f (long intergenic non-protein coding RNA, regulator of reprogramming. Linc-ROR) /p70
IZ A S6 i (p70 ribosomal protein S6 kinase, p70S6K) /eNOS il Ff ik 5% P9 Fz 4 i 45
i, BCEECIERAIES, o O NUAERE R L. Li 25 A A EERLAT FEE SBT3l 0025 0] i 35 BRI
BRI AAL IR I S RAE A 17K-1, PRI E BB PE R L WL ZRRn A K i, AT e e R
SR AR REE R (R L = ThAR IR o fEMMSR AR A, GO 2RI AT AR I UL B B AR S PR
FK 0 i o P et 2 EBSS, 184 o ke of (X ot g SO0, e A 2 A4 oA LA SRR A R TR A

4.3.2.2 FREBIE, MEhBORHEREL

Chen Z5f FU3 W8OI, JH. 0oz 52 12 35 PRAECHT VU = S 2 ok ok Ao AR A0 RS2 7R 1) L Mg 2 B

‘M o4k 28 (-1 Cmonocyte chemoattractant protein-1, MCP-1) . H# C N & A
( hypersensitive C-reactive protein, hs-CRP ) . R i ¢ B & O B 1 ( matrix
metalloproteinase-1. MMP-1) %5 AF (K 17K+,  [al 8 Ik D2t 4805 [2 5 38 71 BEbuia
SEVE. fE s R i, 025 T JE 57 (R RS 2 L T (bone marrow X-linked kinase, Bmx)
/NF-kB/MAPK & M| REHL A R PRI B A ple, AT REELR M B, 2 3% PRI D 45145 1
681, Qi AT ST I0T TR A 245 £ U 715 20 ok B Ak, ks 1oF it el i i 0 e A, R AR I O
indistinctus & #F 75 & i T UP 8RR & &, R A0 ) B MR B AR TR 45 & S B A5 H R 32
{K85 1 3 (nucleotide-binding oligomerization domain-like receptor protein 3, NLRP3) # i
IHEE . Zhang 5 T 7EIOLE 7R H ARG /MR 6 o7 B Rl Ein ] Ji O 25 W] i — 22 PR /MR =
SRR hs-CRP 7K1k PP i ik sl e 4k e /IO 28 0 SR T SR A D I A4 198 B A e 2
{&y (peroxisome proliferative activated receptor gamma, PPARy) Il B&flfill S ALK %5 5 &=
11755 BB PR B R S AT 98 IS 0l AR S e ROF o I E 25 B ok St Ao {8 4 i g 1971,

4.3.2. 3 (RIFOALERE, (R ORLIMEE R

TR B AL SRR O VA BRAE T RN Y T B4 e Li 25T 1 R BRI, 30 45 TLAh PR
AT Gt L7 R VR AN RO AR B O LR T2 R AR IE DAL O BRIR 2, At GRS T
1 /B FUALFETT E 3 Ser1179 F1 Ser635 HIBEEE 1L eNOS F2ik LA/ o LG 5 370 A0 G I PRV
Hifii, PKA MHIE # o5 OARP 28 . /£SO NUEZER BB &, 0453557 T 2
e AL AT R B X M A e, RO AR /R ALE b, O 28 80E AMPK {5
SHER, MmO HIEWESE O LC3 Rk FRRA &G Bax /K-, {2 BRI LA
BT, AR LA, (EE ALz E 8, Bai S5O0/ CopLFIFE/ N RS FPIESE, JE0 4%
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R0 Akt [ 2 A 4818 77T 85 B IS Cextracellular regulated protein kinases, ERK) f#E: 4.,
{23 VEGF & p-eNOS & ARIE KT OV E ME AR, M elGEF G O ThEE & O
H=H,

4.3.2. 4 RRRIMEEZE

LIRSS TBVIES WoR . bl & i N =y SN (N L IR e &S A R g kg b el
Guan T 7T R BV, 0025 W] 35 PO SN K 0L A PR A0 (15 TR O R ) I Wi 4 2
fE, PRRERIREFE (82%£1.0%vs 20.1%+3.3%)  NGE R mA LM, @it
il RAS [F]J5i2E A 2 p 7 A (RAS homologous gene family member A. RhoA) /Rho il
%, o ¥ T Rho 74/ mRNA Jz Bl 40 LER & O i R 2 1V 25 1(myosin phosphatase target
subunit 1, MYPT1) SREORIE, MRS ME R 556 R AR b w2 U R, HASALE] S
JerTHURAA . HE— B HT ORI, G ER I EGE ERKL2-# 4 B —H AL A A (neuronal
nitric oxide synthase, nNOS) {5 5%, {3 ERK1/2 #{L /51 nNOS ik, HEEME IR
iy RPRILEREZE. FRRMmE RN e R, R T E = 2= g 4P 1 P,

4.3.2. 5 EHHEEERE

BERTRR G A5 7, 0o 255 7] 14 R AE A I XA PSP 225 9E 18] 7+ (brain-derived
neurotrophic facto, BDNF) 1 VEGF =ik, R3] 0 Gk i i 28 fr4P 4R FHIBH, 2 i A
bk A FER R WAL SERG o, 45 PO ERIGTT fo, A6 HBE T m U B 3 G A S I R o ARl
s 2GR, 025 IR T BRIE I O 2 TR LI A A ME S T O

(mitogen-activated extracellular signal-regulated kinase, MEK1/2)/ERK/p90 % ##{& S6 i [iF

(p90 ribosomal S6 kinase, p90RSK) . PI3K/Akt Hi kK = G R A AHHEER 1 Uow
density lipoprotein receptor related protein 1, LRP1) “5i&4%, MUEGIL/FEREEHI. Lt
T e 45147 A0 M0 57 e iR IR, (2 R Az 2 e 20 244 1 A % T R SR A T B, 5038 ot I 300 /) I
B AEES SOR A ML T A, AT B o 2 Ty e Po76821

4. 3. 3 B EFEGR IO RN M B & m P A TR
4.3.3.15305%
4.3.3. 1.1 REROSRE

Feng “5— T4 N [ 26 FBIHLAFRA5: (randomized controlled trial, RCT) Ff] meta 4}
PR R, e R LSRR A/ 0 B R b, BCA R IE0ag 4 AL L, W]
il Lo 2509 R A AN ZE PG 0.91 WUVREL L O LURHFFEERT [RIFRAE 1.71 min/iR, THERH ) &5
/b 222 mg. 6 S PP AT ISR ERE AT 0 27.86 m.

4.3.3.1.2 TREBLLRE

Meta 73 498G 7, ke e BY O A 3 0 el o 2 T B Bl B Al O aR L 2
FLL L, wfgm R R 2.32 B O 2R EERT R 46 4 1.74 min/iR. OoF P ST B
IS E F A 27%. FER” 1~6 N, QUL R £ R T 65%.
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4.3.3.1.3TS8LEE

REALAS RE F ST 7R 28 35 A O 20008 B A G B B L2503 T ZE R Bk R A o
g, A MEROLIREFEA R (P<0.05) , BFLLIFEER.

4.3.3.1. 4 dEPH M S Bk ER I8 5 A9 78 Bk L & R

Meta 43 #fy RO G 77, 3F BH ZE % 6 Bk Sk I AH 5% B9 7 BK 32 M & 75 % C coronary
microvascular disease, CMVD) E& & MG T BeA OGN 1 H kG, w2805 A A
b 3.74 IR iz ST Bk R RIEER 64.51s: BRI 3 A5G, #EMEFIE TIMI

(thrombolysis in myocardial infarction) Wi [%{K 11.63 il

4.3.3.1.5 ST ERaa B ANIESE

ENLEAT Hff 5 BV 20 A 219 1§ ST B = &L ILFT B (ST-segment elevation myocardial
infarction, STEMI) &, &2 PCUAHT/LH FLIG /T B HeAll L7050 25 128 oL 2% R 22 TR A1 47 4
MIE2.08g (BFD) , AEFafREER 4 KL, &R 3 XRH, TR 6 H. alfEfERint fei
DPKERES KIS 1. 24 6+ 12, 24h i Eid Sk ST Bedamigls, LUTE LM EE .
EAR TN, WOEEAILE 6 /M, ST BlaliEmaE B 5 R TR, 434555 24h, L
2 i H PR B AR IE 36.6% (34.3% vs 54.1%, P=0.0031) ; W2 [FR(K ST BhAiE
& iR ST Btlnlv&tR/E; oGO aREE, i/ OlESEmEA; Bt £ akizsn 7
W, MRS LI

CTS-AMI f 55 ML A 3797 {5 STEMI & ¥, (RPN G 7 2ml b, BEVLES T
ML 23 B2 BRI AT 1 & 2.08 g (8 RD) yRdT, RS AL il fE 2 PRl v o7 el LR 3
Ko BEIRARRHT, 69T 12 4 H 45 R E7R: Ol 0ER 4 1) 30 K TEA B ORI E 444 (major
adverse cardiovascular and cerebrovascular events, MACCE) (L CoJiEFET . LB
By Bz EEMET A KEGEE 2R A PR 36% (3.39% vs 5.24%, AR fE [ E [Risk
Ratio, RR]=0.64, P=0.006) , O:JHEFET A T4 30%. CpLEFIFER S I 65%- L
R RAEFEK23%; @B & FFEE iR 045 145, MACCE U3 22 BRI T % 36%(5.3%
vs 8.3%, RR=0.64, P<0.001) , ¥ PEFE T KU PRK 27% oL A AL G PR 74%
P PRAIR 56%- )3 FRAE B UK AR 52%; @IHLZR 2 /245 2555 24h 1) ST B[l 75 18 /& &2
HT RAA.

Chen “F—T44 N | 10 & RCT # meta 43S 5378, STEMI B % 70 e Loy 2 il
B 2L Al A M 00 2%, MACCE UG AT F2 1K 39% (P<0.001) -

4.3.3.2 mzhhkiE{L

CAPITAL WF 720 gy A 1212 I3RS 4k Snah bk RE B & 2, 700 8252 il O 25 B 22 B0 9T
244 CRRIR 6 Ry BEH 2 ) o #5REIR, WO R R X HEh kA A RS AL
B (-0.00095mm vs 0.01312mm. P<0.001) . Zi/phBEHUAR, GEEmMEEHTREL b
TELMEEGFRAESRE.

4.3.3.3 GhintEREEE
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TISS W FABHE —TZ b BEHL WH . B FX R AR, L9 2007 2 &t
Gl PEfR A~ (acute ischemic stroke, AIS) %, {EhrdEinirEEnl b, AL POy
ZRA (TID, B4 KD , 169790 Re &R wi: O5EFML, WOk esRem [
AIS FB# 90 KAt LA 7 (R Rankin &7 [modified Rankin Scale, mRS]iF4r<1 43) HJLL 1

(65.8% vs 59.1%. Lt {EH:[0dds Ratio, OR]=1.33, P=0.002) ; @iHLs%4H mRS VT4 0~2 77~
[ FEr PAER AT EF (National Institute of Health stroke scale, NIHSS) 4 4 0~1 47
R4 5y O HAETETEZNRE /) (barthel index, BD) ¥F/3=>85 ()R & Ll m T 2 BIMI4.
A VOE ML 7 TR W, SE08<60 5« AEIRAAE 48h L SHHEIRIG . KenikokFrld LR
B R, BEA N RE MG ERTGIT 37 58 . OERIRIT RO 72h M AIS SR E E AT RERR
RUFMIIREAUS, ZEMERLF.

SR T TR 360 5] SR S E G M PERR A A R BN P A, R AR
HRyG T EEAL L@ g, J09T 14 Ra, BIAPIAH R E ) Bl P70 e T Re G40 17 o0 /£
28 RGBT #ER, BRI 3. 6 121 AK, ZERBEA4IIEER. 7 2 1A,
FETT A O L B R R TR R A .

PRI E RS, =LA 0BT T VP 0 ok 0 T 20 B0 2 5 25 10 R 7 T 20/
HHAC 2%, RIS FH RS 0k W T 2 B MO 28 %0 TR LR 45 B AR o KU A8 8T A ), 58I
i T 2RO A Y, AR 2724

JALLE IR 39 TUH Lo 4% N T A AR A 5% RCT ST FCHEAT 700 AT, O 2g 4 p e
DHRE VP4 s 2 35 D0 X R AL, 367 &5 SR 10025 20 1Y 203 i 3% T 0T AR 2 . A4 55 2502
% 14 TUE G2 TR SR RCT HEAT 00T AR, (B8 BT in 2L Rl Re & ] 0a%, /2
S0 fh 22 Ty i SR 0 A0S PRARBROUFE VT 0 S A R ph 2 THRE IS 32, A EIRRE ). FRIK
NIHSS 177 b, BT REMAENTE: ARFHARESR, HRLEER LS8 .

2 WO RELFE AT BRILME O NI B AR m Y Y

i HEAE M WS
FEIREC — 2 TR A Sl G il ds, AT TR0 MR R e T 20 B L , A
LRI, R AEshng &
FEIREL — 2 T B R SRl I A im g, A Tl — S PR R AR e R R A : A
DIVEESER 3, s g iE
FE Lo 2 PR Rl LR Godmands, AR T2 PO ARG B & , A
D FEE, FEK PCL ARG SO R
FEIREL 2 T A Sl LG i i, A7 i Tk — /b STEMI B2 (1) - 20 : A
I INEE AN s
FE 7 BT I 3L R B G0 g, A7 BT ik — 2B B K P 28 e fik s 1 A 0%
CMVD B L LA AEARE, ek, 2zt & - A
FEVE R LAY 7 SR LRI Al g, A7 Tk — 5 i A B R S0 R L A a 5
IERIN
4% PCLARHT, 7E5 BLGYT ISR L2y Fid0as il i (8 koD , LAJS 4 ki TID L A

Fré 1R 7 %, AR FERC STEMI % PCI RJS 24 /MBI E#H A E %, 30-
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KA 1-AE AU i LR F2F (MACCED JE AR SE A

FEH FATT 3R LR im0 Es, wl LARESE ANk R IS, i/ 20 sl [k B S L R
BEM B

AT A ES M PERG A R, RO 72 NN, ERBER R  T AE R B,

HLE, DLUGE B I ph o RE SLEER, A T ol i 90 }cﬁiiﬁ‘éwuzﬂ%f,«l Ila B
FEEERH B A RRIRAIRE ), 2 90 X AT Shak &5 = i e 9l

X TR Rl AE el (I NTHSS W9 4- 7450 < A FRERRIT . Nkt e i {0 7Y i A2

rhaRLE SPE] 48 AN POT A 2T B3, S8 A X T 0GE 00 RIhRESS R iR TY lla B
RORTRESE MR E, wTREHIEM

R ak MR A b R, AR RS T AR RN X0 AT, Rl R R ] i i Ia B
FHERE

bt rh R E R, SIN@ERE L2 REOE A, AT RO R L2 im0 L 5

S T e i 81| RIS Sl PR g s S e B v

i : PCL, £ wbREIlk /- AA; STEMI, ST Beffi i SLLALEESE; CMVD, bR Al ki i e 5 .
4.3 4 BLEHNEEM

HRAE P E T2 A R BN il 524608, #4 2025 45 3 F, YR BNEOER 25 A0 R S
e 3Lt 9598 fF, fR&EZFEZ) 0.82%00, HARMBAAZETIFEF UG . A RISZRI
TE b, BRI R Wk BEIK. ke 5. mARNE O G GO BRI IE
AEdm~ MAnk . REAR JL B VS S AL TEAS B SN, b 245 70 S ml eSO Ui AR mT a2 i AL T AN
RS

CTS-AMI Wf FESLE 7R, Gl C28 K i M ARG, PB4 B R A 22 5 22 Rl 20 AR AR
(2.2% vs 2.8%, P=0.25) . TISS Af MG IR, il .Lo25 F1 22 B4 A B 444 (38.6% vs 38.4%,
P=0.95) F"H A B4 (2.2% vs 1.9%, P=0.64) LA M0l ik & Je i o e WAL

4.4 BEYSLERRE

4.4.1 B0 “IBBEMNE” BEFEBE

BT “AE” — OB BOEERIERIERFEI, o “BiERNE" R ELYS
FOAERNTF LY. FHANS. BB, WZRE, FAERAFRT, #HiE. B

L7
Z. LEABEF RIS, R RGN, DUESE T Th, AHEBTGORRE L
AFEF R 74 A ik iEnA,
4.4.2 SWFORRLERRENERIE
4.4.2.1 ZBETFEIEMRFER

PR HEANEIE (Iva) TERCP S N E/E AL 0 #H . Li E0F 50 g BRI, 75 5 B 0o 25 T
MR, Zha TRl v WEE d i, 0 B Natliis 4% 1 29 EREE- .

Kl i %) e R S Ay R AE i B R BER A R IR (To) 7E0 MR
IEHE, BRI O EMHEOIMNE o, FBRICEREEUE, K05 AL S AN i AL FE
(action potential durations, APD) Fl15 AR Ceffective refractory period, ERP) . [F1%
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OB EIS CLATRIFRB B BATIR b e Y 52 gt e AR B8R S Ji 0 - 411 2E IR
BRI (o) SRS (), D PR O R HE A0, 48 J0 ]
BELAL PN () R A I (Ti) YA R) R0~ BRI AR g iy, 0] 7 B3 i B AN figh A ALl 5 2
BRI, S 50X KT 2 MIE AR 5 T 285000 e 7 2 P R s i A AL

Zhao & NAEC LS M Z W FE RGO TR, A 720 0] Lo A0 T, ZE (GO0 52 4 A APD
FVERP, Al ZMMA Ca2 k8L, Ml AEiR f5 BRI, S 72O A ST B2 (O = LA i
Ca¥ 4, JHMm L RUESIHIE (Tear) , fEAIAZEE-RIEMZ LR, K leal RiEERER
[A)H26ILB21 25 3 0o TS R Tear, JHIE H s/ Ca? 80U IV SSPL O H MERIL O AL
RPN AR .

Sun AT AR IAEE,  fEHGLERIAGTETE D E iliE (hHCN4) B AR 293 (KEF293)
MR, SBEAIROTHIER TSP H) hHCN4, BASUEIRIE BEEh 1% 8. ) hHCN4
AR H AT RE S B A IR OEIT S M R R AR TN 2 — . Dbk, B FROXT Kl 4 £l iE
FLIAL B — 5 B R A 84,

4.4.2.2 MEDINBEBEER

A AR PR A T S LA R S BRI OO RS A NUE . AR
o LEZMLRRHE S BISERY, ZHIR0T HE O ML= 4R APD J ERP,
Bk /N J oL =2 0] APD B ORI, PR Co VAR A B AR, PR B BURD 52 R0 R R 5 TR A
(35,1361, Ji] [ i 2 4 57 Co LA AL ) S A rRL A, ) RO (3, 2308 oo W7 I IR TR 99 R B0 5 L
Afn| %2R 0 (Connexin, Cx) 40 #i&, T Toll #5214 4 (toll-like receptor 4, TLR4)
IEEFE 4[4l -F- 88 (Myeloid differentiation primary response gene 88, MyD88) /85-F5i 55 O
it &= e 11 (Calcium-calmodulin dependent protein kinase II. CaMKII) CaMKII {5 5
HHEEBIACE 2R AR KRR O S VA Cx43 R ARIE, DUFE R EEE P, S50
Al EOLE FIEIE R O Kv4.2. Kvd3 Je Cavl 2 Rik, DEE [HiEmms, [.Coligm
MR LA T R TR, SRR 5155 7 RN R EE,

4.4.2.3 BMECHSGHWEN., IIHIFHEL

Liu ZE0F FHERE0L, 2 R0 n] e MU 559K 3 11 (Angiotensin, Ang 11D #2701
MIALK, BEFOUMIRTESETH, MHCIMRRT . EOERRR LR bR Y, &
FaFE 0 dg @ o ZE i 47 %7 (left ventricular ejection fraction, LVEF) J2 f8 54 %5 % (fractional
shortening, FS) , H{smUALIAR Yy, #FEOINAE: FEK Collagen VI R EI/KF, /AR
|V FEEALAE N -1 (transforming growth factor beta-1, TGF-B1) « MMP-2.
MMP-9. £ 4B S5O MIH7] 1 (tissue inhibitor of metal protease 1, TIMP-1) “F£[- 44k,
BN e dr A FRIA, Ao E BT HE A AR 10 LR £T 4R 904k, REZR 0o 55 S0 38 T HEA L ARSI,
Shen “EHF 5L A BRE#A, 254 700 f0 ) TGF-B1/Smad 18 B& Jak 52 #E PR 93 Co LA /) BT CoIE £
41k .

4.4.2. 4 1D B ERETIEERI N EET

Zhao S/ A BT R A R RS, a3 O TR REAE P2 | AR 4 Chigh-frequency,
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HF) « [FEZZ/EA L (AR (low-frequency. LF) J2 LE/HF, il O 5 22 A 20 i 5 e
Rk E 2 ThRE, WY E TR, RS PG IR b Ll AT A 2 T RE
) 4 B 0 AL 3 - B 559K 25 - 8 (8 i 2%t (renin-angiotensin-aldosterone system,
RAAS) 1V, [E(K Ang I AP TR AEMmidtE, OB O 3. ARtk PRI SRS 3
dEFF VRO ANE. Z R 0 IR N £ W RE T o7 48 B 7Y 2198 AE B4 %2 14 (a7 nicotinic
acetylcholine receptor, a7nAChR) Fik, M4 sRAEm AR B4R, FRACMEIRIEA Ta
(tumor necrosis factor-a, TNF-a)  IL-6 %5 # PR F-7K-FRR, Zfn a0l 895 5 e
WA ST T AR BN EE M TR B RRERRRE T IR, RIETLORRE
e
EEEME ORI E B E RS, -??ff’ﬁfﬁ*bl_lfi%_ﬁ_'bﬁ RHFEFE R m =4 mfE 5
1%, ZIMENARZ B e /KRG iHI B 720, Feng SRl ARAMSEEE RIR, S 750355 Hh
4% APD Jz ERP, {ARBLLEKHEH,

4.4.2.5 HIHIRAE, SUERH R OALRBER

Zhang 0 52 F2 BHBSL, 2 4 35 0 BRI db/db /)> 5 40 Bl [r) 6 B 23 7+ Cintercellular cell
adhesion molecule-1, ICAM-1) I 4 L 25 Fif 77 1 (vascular cell adhesion molecule-1,
VACM-D) “SRIFHEAFRIE, A ANEZE-1 (endothelin-1. ET-1) + TNF-a. IL-6. MCP-1 %%
RYER 7K1 0 M1 B ERRAR AR AL, R OHLRAE . S FR0 LREE T
EE, O ARk £ 5| B R AR e ROS 7K-1-1461, 14 LWL B2 b AR S Tk
ifi AMPK. L PGC-1at@35 40 26 K iA e A0 RO P AR e 2 BB-1  (carnitine
palmitoyltransferase I, CPT-1) H1 GLUT-4 FRiA (i it fig By 5 A0 8 &) f AL 90 . £ 2Rl ok
WO B ER T, S LI O IR E P MR ES 1, (2 O LA i 2 R () S e
TER I N ML B 25 )% ;. iid i VEGF/eNOS &1t it m — AL %A (nitric oxide, NO) 7K,
WA ] - S8 AR g, SRR A A, G L LR TS,

4.4.3 BMFOIEOEREPRIMEIEIER
4.4.3.1 ZE4BHE (MKW YE)

E—TZ Ly BENL. EXRIR R eI, JLgh N 859 flsi A S f . H
Hr 188 PSR E ARG H RSP LTS (organic heart disease, OHD) , %5 P& Lo &7
A CTID, B4 KD 057 671 B2 E G OHD, 3 Zfasz0 (TID, iR 4 KD I
FVEE R (TID, R 150mg) 677, TRy 8 . 453 E R, JF OHD =t i d,
ZRA RO R A b SR R IR, SR L B AFER HENT 2R (742% vs
28.9%, P<0.001) ; {t OHD =PEFHHASH, a0 ML P R E> SIS, S0
O EEMERERTFEIE (65.8%vs 50.7%, P<0.001) . 4, Shar0ibd EoEs
PERBAHSR AT OB Al e IR AR o

SS-HFVPT #ff 58— 2 fhuts s BEAL. WE R IR GRS, 49 465 filL3E
FHAA M R, UG is T Bl LS SR OB BRI (TID, R 4 KD
IT 12 . 25RETR, ZIR0OH 24h S PR B BN A W B> (214542848
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vs —841+3411, P<0.05), #F LVEF. [R5 2 £ A i B 7L F £ /1K Fif {4 (N -terminal pro-brain
natriuretic peptide, NT-proBNP) 7K~

—IUEE XS SR A OS2 A 2 ey ML XU« RGREAT X BRI AT ST s
YIN 333 BB H, 166 NEZ S0 (TID, &ik4 kD , 167 ANEZZEAGT,
ITFE 8 o &5 REIR, BIIROEF B 1 24h SRS, RHETFRERT 2&-MH

(68.2% vs 32.2%, P<0.001) ; [AlR], ZfasrlfliFiyo s i m 10.9%, &% T 28

21 4.7% (P<0.001) .

Meta 73 fiT 481600 7R, St R E R Sfade0 4 AULLE, M R IREer R
867.41 {X/24h (P<0.001) , I/ E A2 LinRKAEIRBGEEE T34l (P<0.001) .

—IRENL R 2 0 BT R AT S0, Rf SR SR i T LBl i 2 ) AR
A RPEHEAT 1P AL NGB 22 78 115 18], B RRZH 104 91, 8232 2 77003697 4 I CTID,
BRI 4 KD o 5 R, ZHIT0LIGITREZ I FHOE, ROFE LR OFEDEE [T},
TERIE 2 % 0438 (1 P<0.05 1% 0.01) »

4.4.3.2 BFEEMEREE

—IRE Oy BENL. WH WEHL X BRI A RIEDSL g N 349 AR IERE R B 8N &
oy A T EAIE0 (TID, &R 4 0D 52 i #E5 (TID, &k 150mg) « F%
B+ Z A T ORI . S FOHED W, T8 . 4iRER: FEUMET A
E2 LG L (62.3% vs 58.6% vs 58.5%, P>0.05) ; BN B F LRSI LG E
DafR gt AR, Hel G AR PR B R R AERE . a5 SRR EERTA] (33 P<0.01) .

Meta 73 fifUSRZE R BoR, JRRVERR R FFENEGE, Ao fAE 2454 (antiarrhythmic
drugs, AAD) Efll LEAA S A= 0RIN 2 ABL L, B8P RAEMNEREK2.23 R’/ E
(P=0.002) « FHEURIEFFERTRISR%E 1.640I% (P=0.02) . IREFRLEFFE4FE (P=0.039).

—I RCT 27-08], MERIEESEETITSENBAL, ZMFOREGRREERNN, 7]
FEARA G TS R B PR PUR It LR A E K EZE (6.6% vs 20%, P=0.03) .

4.4.3.3 FFEMESHSERMAR

SS-AFRF T 5 Z Hutes BEML AWH 2R BRIE R SEEM,  JLgh A 920 6l i 4T
SEMBANRFEIEFOEE. MAREESE fﬁmﬂ/fx B )5 R &S AAD B0l 1, 45
A PERFHOBZERE A (TID, B4 kDD , BERERE 14, FEESONEEAMGE,
FFEE=30s M E VR RO LA R E R AR . 1#&@:@ RER, 5REGAMLL, &
Fagrl B PR RFF M BNEE HMA G FEE KE (14.5%vs 22.3%, P=0.001) , [FKE
KA 40% (HR=0.6, 95%CI: 0.4-0.8) o b4, ZfafROfEARTS 3 A 6 A H m HFEC [
FE R (O3RN 2.8% vs 7.6%. P=0.002 F1 3.3% vs 7.7%, P=0.025) , EEEEEERE

BRI FEIEER, FFEEEEEETSENMAL, S90S AAD g H
3 AVLE, WS G PRSP O R E AR R BRI 43% (P<0.001) o

®3 BRFORFERTOERENEN
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FLE HEFEION  UER T

A THECRVER YRR, KRR GG IO, SR s b iR

5 3 = v 1A S HE e e I A

FEUEL eSS SR

TR G LSRG REA S EE, SRR RSP E R R, 0L . 5
a

S e O IRE, EECOHRESE M EIER

TS, SRS FENOENTENEE, SR nTiREFEL 1 5
a

Heo WA EPEREIREL s R

TR PR EUER, SR 0 R aRE & AAD, AT RS EUR (ESIER. 480 I 5
a

BRI ]

T REEEPE A SR AT, SR 0 H] . sk AAD, RIFRICAR IS B 8 I 5
a

RN R R/ sl e R R e R R R

3. AAD, duOHURE 4.
4.4.4 SRFOHREMN

IRAEFEE R A RN I R5PY, #% 202543 A, WHSMIFEOHARIRKX
PR & L1 9835 fF, REFEL 0.75%0, HARKMEEZERBTIEEFEREN. TRIME
MEE M. o, BEAK. EEAE. Wik, &EE.

SS-AFRF W FE MR, SRS @R AN R EMH (67.4% vs 67.0%, P=0.94) .
PEEA R (8.5%vs 11.5%, P=0.15) EIFEINEEKFE (P>0.05) B LEEESR.

4.5 BRAGYSEMHONRBE
4.5.1 K@l “SIVKENASH" BERHE

ET A" — O BAERREMIERRIL, #ar “KIFG 01" iEARER Y
B AT B2 7 UK. B AS . EECGEUR, FI2 . 608 mig s,
BV PSS BINBERKE M, AL CRKIRRG 203 7 Al AL A kG
FrigfetaER it 4y kRN,

4.5.2 EHBRDARITIESORRIERLE
4.5.2.1 WELREMRDZF

SRl B SR I IO LA Na*/K*-ATP FiEPE, MY SR A0 ik ) 1t 42
4% S0P, Liang SFHT 70 A HLISOIS, /5 ZRpL A AL o, )i ol e 5 42 LVEF
FS. Jo R iR Il T e 2 VIR g, BRARC 287k AR, L IhfE.

FIPR: a2 EMnoEfA KR Y LiiE, BRREE, HAEEEBRNER

(arginine vasopressin, AVP) 7K-FFIfE L FHEGRIRAIRIEXR, THEEGE LEMR 2
R AVP 324k J2 7KiBiE & [1 2 Caquaporin 2, AQP2) Fik, [RIRALXT AVP &S M, WE
VT M3E AVP 7K1 J H B2 ARG, A Rd b 5 /)VE K 3 i 8218,
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P 7 9RO W B9 I A K 2% T 2K R 1 g BRI A SR AR IE KT, B NO-FABE R
521 (cyclic guanosinc monophosphate, cGMP) -2% [ (5 5 2% 1 S A2 32 I 6567 5 R
[182]_

4.5.2. 2 FEIMMER DR R TEHE

i RAAS RGUHGE: w70 7] MK Ang T ML5R'W SRIEPE L REI AR, TRimE
RIKRFRE LM SRR 1 RRARIE, H =T, BEE TR,

) A A L PR G BT 5RO RE A AR (R WS IR 2P R (R AR
iR APIARE E2 f NT-proBNP “FAFZE 970 it I 7K1, FRRAC i pae Xamr e, BaE O
The, RELROIEHERE, HFEK BNP ZK-FOL T SE30i% /RISLISAR0L, i iof h X i s /L o] D0 o ke
FRZ T ERGEIRAS, B G 5 F A RIS,

4.5.2. 3T RE. IHEIEHRAFOAMTLHEL

WG RAF SR AE SO AL R B BERL R i ok AL LR B, &7 ORI
BER BRI R ER, PR R 7 TNF-aZkF, 2T 1 IL-10 £k, TEEER
LRSI, i) NF-xB J2 NLRP3 SRAE/MATEAL, #/b T itk 40 i i ik 1 B8],
AT AR A RN S O 52 A AR I -

) S SO S o LT R Ak 857 98 Lo L 0T PISK/AKt 515 5 1 ES, FF{K ROS 7K,
1 SOD Zeik, 4% A b o loa, g 7 g O n 920 Co LR BT BR ) o IUR R DA, ) 7
[ 4 I8 B /R R TR R AR R B, A LT Sl REZR 0 S TEFGUSSIN, H A
5 M R 5 2R 52 A i UG Rl 0 o e 2 9, S 0 RO 4 0 T B HR B T R HRIR R
[186],

4.5.2. 4 pECALH

(5175 SR T Y PPARY/PGC-1afs S 4il, (R HENG AT ER B A L IO82001, s 4 ] $E ¥ iE AR 4t
(GLUT1/GLUT4) , 1498751 %) 0 5 S SR AL W I AL BOR2021, {7 b2 28 s S ORI ), LT 4R
55 i 5 e A PO, E AMPK/PGC-1cddi#k, i FE PR S B AR OO0 2000, (R £ {4k
ghteietE, DR TR R T HER020,

4.5.2.5 RIPOALRUMEF O AL 4RAR

RIS P R R B SR EER ] VCAM-1. ICAM-1 R .LHLE FRIE FRIE, oiE Ol
LI N R 25 /) 5 T REBB), JOE ML T8 1 (neuregulin-1, NRG-1) /ZRE A KK 152
£ (epidermal growth factor receptor, EGFR) -PI3K/Akt/mTOR H Mgl %, (LG & 4T
I B A R TR Y 2 4 3 1 12062000

O WM AR ()77 im0l i 145 Bel-2/Bax FIA-F1iT, %] caspase ZLiE )i, K%
FUL WL T24F T ESLISA021], i3 PTEN 7% 5% 1 (PTEN-induced kinase 1. PINK1) /iZ &
B ESERE (parkin) JHER(EHESZ HIZR RIS FREM, 42 PI3K/SE R & AE 3B (glycogen
synthase kinase-3B, GSK-3B) /2 mTOR {5 5%, #ERFEMREA, (R0 140 HuRb-218],

4.5.3 Kin & DR ORFATEILIER

E2



4.5.3.1 Bt AHERAIOR

QUEST W 7L BBy & dhitay IH LR BOHLRT BRI R BUEE,  HEgN 3110 4l 5 1 73
HIZ{EAY 0% (heart failure with reduced ejection fraction, HFrEF) £ ¥, {ChriELERTT
Feqifh Bopaes e iR E 2R CTID, B4 KD o 25 27R, PABEY ) 183 M,
R, w7 om0 O A8 I BB 2 A O I A KR PR 22%

(P<0.001) - CoEEF ARG RMK 24% (P=0.002) « LILEFFET ABEPEIE 17% (P=0.045).

By 3 AN AR, &5 9000240 NT-proBNP 7K F F£>30% b 5] B 2 3 T 22 B )40 (56.54% vs
49.86%, P=0.002) . It4h, SLEAHMW, £5E o oM ER T MLEEARNES
S R E O BE A T L A (1156 5] vs 1165 ]) T [ 24%F000 3 75 H i L 15 I
#1708 # vs 741 #1) FPE 31%-:

QLQX-DCM #ff By sy WH LR, BN IR IEARIRES, JLghA 345 flFok
LR EE, (ET8ETR S T I EZ5 7T (guideline-directed management and therapy,
GDMT) Ml by 5452 f psh o 2285 (TID, B 4 KD J697. R 2R, B 12 4
A, PSR A, &5 5RO BT P FE -y~ IL-17« TNF-afll IL-4. JH# IL-10 (15 P<0.001),
W RAE AT, D E O AT RALO IR B AR TE (2.17%) OB ARE

(—2.28%) EENfRRLH 2R E#%H.

E—IZHL. AWES LR BT RRIE AR RIGR0S, JLgy N\ 512 5] HFrEF #%
FERPRHE IR IT BLAl Lo en T i s LB ZZ R (TID, B4 KD 12 . &5RER, &
175 5 > 41 NT-proBNP 7K ¥ T [£>30% [ bk ) &2 3% & F 2 B Al 41 (47.95% vs 31.98%,
P<0.001) , EimOHEBEEE SO UM LEBEARL. LIFRELE
I DEFEBACER KL PI0IT LA AT B E FEK (4.51% vs 10.93%, P=0.008) .

ERFEREBER—AN LR 3 B RMEZESRER, &pj gt ig

B L BB T B0 3 FE N e 20 B ) 2 400 T S48 AU P2 IR 18% (P=0.0005) , O LEFIET
JARS B 17% (P=0.03) , CEEF AR AKFER 18% (P=0.004) , 4x[XFET-ARK:FER 16%
(P=0.03) . wpisECRM 4 ALL L, LVEF #2£5 6.04% (P<0.001) . A =SE&FiRARKIA LM
/N3.66 mm (P<0.001) « ALALLIIRESRP BIMEE (P<0.001) « 6 7r4f 54T B 5 54
51.27 m(P<0.001) ] J& 7578 4R i Jifi BT 47 P21 8.97 4 (P<0.001) . IR H] 3 4~ [ Ji5, NT-proBNP
KF R PE 276.78 pg/mL (P<0.001) .

4.5.3.2 M HHREBEIOR

B AL BR AT 53 7R B L 70 B (R ¥ 0% Cheart failure with preserved ejection fraction,
HFpEF) E# 4/t GDMT £ili L H 5580 6 ~H, E/A LVEF. 6 738 BT R0 HR 5 /K -F
BnT i E, ARTHRE R Em TR (P<0.05) ;. ABEAERTEEL =R ARMAE
HIg KB LEREEETTREEFRIF/. CRP. NT-proBNP 7K-F [F K18 /& 2 #F KT A R4

(P<0.05) ; ZWIGARNTFL7~, HFpEF && RM him G 1 MABLLE, A=EfikIhfe (o
E/A. Ele’) Wl gl



*4 KD RERTIEMOHRBEIN

1258 HERE R ubde S
HFrEF {2, 7& GDMT &l FICA pO0 a0, Pl LARE — RGO XE FEABE R 0 A
ML HET- 3%
B om0 ] A RO BE BB DO T S S R bR, IR ISEIN R . BB R

Ju_i :II'-:

;£: HFrEF, TS8O I 588; GDMT, famfas Frstaidiasr.
4.5 A KFHBDHEEM

REEEZF AR B R 502, 84 2025 43 F, Y& 57 im0 25 5 A B RSR
w4777, R R L) 2.34%00, HARNMEEFRRBTFEREN . ARINFINTE N
Wl BEVS. BEEAIE. MKk, B, R

QUEST #F51B¥1 Ji QLQX-DCM Hf A B RoR, sy ot 5 22 RN 1) B i ie ROk &
FEGIMEER . WRH &N RO EEO. BEAE. R Kk, BEHK Z IS S nihiE
AR B, V25 BSOS G IR, AT AR, AR S &S .

QUEST WA B¥IE 7R, £ GDMT L4l L s ty, Mgt MME. OFEL
BOEE, 5RRGAMI, REORTEEIIEERN (3.79% vs 4.50%) [ JFREK- 14
hn (2.57%vs 3.09%) [19RE; i UFFHEER ML ALFET>176.82umol/L )& -

QLQX-DCM fF A MR IR, 155 5 o 2 7R 3 HH T v = T3P0k 5 S ) L ) 45 2 T3 ) 4
Y (1.17%vs 1.17%)

5 R

O MUEP T AL A BRE T = B TR Ao O I 755 S A S MO LR PR AR . PR R
Giksrt, SHEREMFEERS, K S on T SR B4R . Kkigsiifs s T HELs
2y, BiE CEBEET O CEBIEET . SR CRBEHRET . BhsRe R
mK[FEGE" B EHEARE, E3FEETH, bn o mE HF 4Ryt R
A R E R G B 25 A IR 2536 9T 7 B« ARJLIHEIR [0 M0 S A T k2R i ) T B
M8, ERRE PRI Z 8 PR AT 0 SRALPECOMN MR . OFRRE . B0, /ralnd
VAJJES LS S0 &m0 &/ NMBE I H HRee B 7 AR 25 F R ]
VLB B8 7 &N T ERIEIGRIEHE R N 25 22 k. sk, IDRERIERER, 44
fRUEIEHE, FRAE ESC brife, FrALO M SRS N REA TR ELSSIGTA T 1R
AVCRIEARIE S 54, () RIEREAA IR RS S FH 5N .
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Introduction

Over the past 30 years, cardiovascular diseases (CVDs) have remained a major
global cause of death, posing a significant public health challenge &2 . The
“Healthy China 2030” initiative [¥l sets a goal to reduce premature mortality from
major chronic diseases, including CVDs. Achieving this goal requires the
collaboration of multiple disciplines, including Western medicine and traditional
Chinese medicine (TCM), to maximally curb the onset and progression of CVDs.
In the 1990s, American cardiologist Professor Braunwald and Professor Dzau
introduced the concept of the “cardiovascular continuum”, which brought a
paradigm shift in the approach to comprehensive CVD intervention and
challenged the traditional single-target, single-factor, and single-mechanistic
drug treatments®9. This concept aligns well with the holistic and systemic
theoretical characteristics of TCM. In recent years, significant breakthroughs
have been made in the prevention and treatment of CVDs using TCM-based
Luobing theory and its guiding principles for promoting blood circulation and
removing stasisl®. To further promote the integration and innovation of TCM
and modern/Western medicine, and to provide a clinical management with TCM
characteristics for systematically intervening in the cardiovascular continuum.
This expert consensus aim to review the systematic intervention of the
cardiovascular continuum using Luobing theory-based Chinese medicine

formula.

0.1 The Concept of the Cardiovascular Continuum and Its Significance in
Disease Prevention and Treatment

“Cardiovascular continuum”!l refers to the entire process of CVDs, starting from
the accumulation of high-risk factors leading to atherosclerosis, vulnerable
plaque rupture causing myocardial infarction, arrhythmias, heart failure (HF),
and ultimately death. This process is characterized by multiple factors,
interconnected links, progressive development, sudden events, and severe
consequences . The introduction of this concept reflects the systemic nature
and complexity of CVDs, shifting the focus from single-factor, single-approach,
and single-target interventions to a holistic, continuous, dynamic, and
comprehensive intervention strategy. By targeting key pathological links in the
cardiovascular continuum, such as high-risk factors, vulnerable coronary plaques,
myocardial protection after reperfusion therapy for acute myocardial infarction,

arrhythmias, and chronic HF, this approach aims to address current therapeutic
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bottlenecks, control upstream risk factors, and prevent the progression of
disease downstream. This forms a systematic intervention strategy that
integrates prevention with treatment, fundamentally blocking the cardiovascular

continuum and reducing the incidence and mortality of CVDs.

0.2 The Proposal of the Mai Luo Theory and Its Significance in Preventing
the Cardiovascular Continuum

The Mai Luo Theory is an original theory established by inheriting and
developing the TCM theory of blood vessels. Although TCM has documented
theories related to vascular diseases over its 2,000-year history, the lack of
systematic development of the blood vessel and Mai Luo Theory has hindered
their potential in guiding the prevention and treatment of vascular diseases.
Under the guidance of the holistic view of TCM, Academician Wu Yiling further
developed the Mai Luo Theory. This theory emphasizes that from the early stages
of the cardiovascular continuum to the occurrence of severe
cerebral-cardiovascular events, microcirculation dysfunction plays a critical role.

From a TCM perspective, the Mai Luo Theory not only focuses on the surface
symptoms but also addresses the underlying microcirculation dysfunction and
endothelial dysfunction, thereby alleviating issues in medium and large vessels
as well as the myocardium. The Mai Luo Theory advocates for improving
microcirculation at its source, aligning with the concept of the cardiovascular
continuum. The research scope of the Mai Luo Theory includes chest pain, stroke,
palpitations, and heart edema from the prospective of TCM, covering major
diseases in the cardiovascular continuum such as cardiovascular and
cerebrovascular diseases, arrhythmias, and HF. Guided by the Mai Luo Theory, the
holistic and systemic characteristics of TCM can be fully utilized to achieve

systematic intervention in the cardiovascular continuum 2412,

0.3 The Theoretical Basis of Mai Luo Theory-Guided Drugs in Preventing
the Cardiovascular Continuum

0.3.1 The Core Concept of Nutrient and Defense (Ying-Wei, & 1) in Mai Luo
Theory Reveals the Development and Medication Mechanism of the
Cardiovascular Continuum

Based on the core content of the Mai Luo Theory—the Nutrient and Defense
Concept—the development of the cardiovascular continuum, characterized by
“Coagulation (#&)” — “Obstruction (#£)” — “Blockage (2£)” — “Non-circulation
(4~i8)” is highly correlated with key pathological links such as the accumulation



of high-risk factors, vulnerable arterial plaques, acute myocardial infarction,
arrhythmias, and chronic HF. Through data mining of ancient and modern
medical records, the characteristics of the cardiovascular continuum are revealed:
abnormalities in the “collateral circulation and biochemical interactions” of
Nutrient and Defense are the initiating factors and persist throughout the
process, leading to abnormal distribution and metabolism of body fluids and
blood, and the mutual influence of dampness, phlegm, stasis, and water. This
forms the developmental process and constituting a continuous pathological
process from collateral dysfunction to structural damage and from primary
lesions to secondary myocardial damage in the cardiovascular continuum.

Based on the symptom types, pathogenesis, and medication rules of
“regulating Ying-Wei and body fluids” identified through data mining, a
medication plan for systematically intervening in the cardiovascular continuum
using collateral drugs has been established: the “strengthening the spleen and
transporting body fluids (& i1z j#)” treatment method and its representative
drug, Jinlida Granules, are used to intervene in the “coagulation” stage—the
accumulation of high-risk factors leading to blood coagulation; the “searching
and dredging (% % 5 i )” treatment method and its representative drug,
Tongxinluo Capsules, are wused to intervene in the “Obstruction”
stage—vulnerable coronary plaques and the “Blockage” stage—acute myocardial
infarction and cerebral infarction; the “warming, clearing, tonifying, and dredging
(¥&7% %P i#)” treatment method and its representative drug, Shensong Yangxin
Capsules, are used to intervene in the “Non-circulation” stage—arrhythmias; and
the “simultaneous regulation of Qi, blood, and water (< I 7K [& 74 4> 78 )”
treatment method and its representative drug, Qiligiangxin Capsules, are used to
intervene in the “Non-circulation” stage—chronic HF.

This forms a set of intervention drugs targeting the core pathogenesis of the
TCM transmission pattern of “Coagulation ( #t)” — “Obstruction ( Z& )" —

“Blockage (%£)” — “Non-circulation ( 4~ ifi)” in the cardiovascular continuum
[13-15]

0.3.2 The Nutrient and Defense Concept in Mai Luo Theory Guides the
Proposal of a Systematic Intervention Strategy for the Cardiovascular
Continuum

The proposal of this new systematic intervention strategy draws on the TCM
concept of “preventive treatment of disease (4 K J% ). The Yellow Emperor’s
Classic of Internal Medicine first introduced the concept of “preventive treatment
of disease,” and Zhang Zhongjing of the Eastern Han Dynasty further developed

this concept, emphasizing “preventing disease progression ([} 1£7%).” Based on
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the TCM concepts of “preventive treatment of disease” and “preventing disease
progression,” a new perspective of “treating the current disease and preventing
future disease (545 [ &%)’ —preventing upstream factors, treating current
diseases, and controlling downstream progression—has been proposed for the
systematic intervention of the cardiovascular continuum. In-depth research on
the “regulating Nutrient and Defense” treatment method and Luobing-based
medicines demonstrate their role this procerss. This has significant theoretical
value in guiding the holistic, continuous, dynamic, and comprehensive
intervention of the cardiovascular continuum B4,

In the past three decades of clinical practice, the primary, secondary, and
tertiary prevention concepts and measures proposed by modern/Western
medicine have played a significant role in the prevention and treatment of CVDs.
However, due to the systemic nature and complexity of CVDs, single-factor,
single-mechanistic, and single-target interventions face challenges.

- High-risk factors for CVDs often cluster in individuals and involve multiple
metabolic abnormalities, significantly increasing the risk of atherosclerosis
[16]

- The residual inflammatory risk of vulnerable plaques significantly increases
cardiovascular events, and lipid-lowering combined with anti-inflammatory
therapy provides greater benefits for high-risk patients with coronary artery
disease (CAD) [*719 In the era of reperfusion therapy, no-reflow/slow-flow
and ischemia-reperfusion injury in acute myocardial infarction severely affect
prognosis 2024,

- Compared to the rapid progress in catheter ablation, antiarrhythmic drug
therapy, which emphasizes suppression and counteraction, has not seen
significant breakthroughs, with a recurrence rate of up to 30% after catheter
ablation for persistent atrial fibrillation [2224,

- The 5-year mortality rate for chronic HF remains nearly 50% despite
guideline-directed medical treatment, facing the need for further updates in
treatment concepts over the past century 2526,

The concept of the “cardiovascular continuum” suggests that solving these
issues requires a shift toward holistic and systemic thinking, which aligns with
the theoretical characteristics of the Mai Luo Theory systematically constructed
based on the inheritance of TCM blood vessel theory over 2,000 years. This also
lays the theoretical foundation for the collateral drugs developed under the
guidance of the collateral disease theory to address these bottleneck issues and
achieve systematic intervention.

The research methods and technical roadmap of this document are detailed

in Annex A, and the clinical research literature screening criteria and evidence
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levels are provided in Annex B.

The issuing organization of this document draws attention to the fact that
compliance with this document may involve the use of patents related to Luobing
theory-based drug/formula.

The issuing organization takes no position on the authenticity, validity, or
scope of these patents.

The patent holder has committed to the issuing organization that they are
willing to negotiate patent licensing agreements with any applicant under
reasonable and non-discriminatory terms and conditions.

The patent holder's statement has been filed with the issuing organization.
Relevant information can be obtained through the following contact details:

Patent Holder: Wu Yiling

Address: No. 238 Tianshan Street, High-tech Zone, Shijiazhuang City, Hebei
Province.

Please note that, in addition to the aforementioned patent, certain contents
of this document may still involve patents. The issuing organization does not

assume responsibility for identifying patents.
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Expert consensus on the intervention of the
cardiovascular continuum by Luobing theory-based

Chinese medicine formula

1 Scope

This document describes the mechanism of action and clinical application
recommendations for a series of Luobing theory-based drugs (including Jinlida
Granules, Tongxinluo Capsules, Shensong Yangxin Capsules, and Qiligiangxin
Capsules) for systemic intervention in cardiovascular continuum (such as
diabetes, stroke, CAD, arrhythmias, and HF).

This document is intended for use by clinicians in endocrinology, cardiology,
neurology, and related specialties in the treatment of conditions such as diabetes,
stroke, CAD, arrhythmias, and HF.

2 Normative References

The contents of the following documents/articles, through normative references,
constitute essential provisions of this document. For dated references, only the
version corresponding to that date applies to this document. For undated
references, the latest version (including all amendments) applies to this

document.

Chinese Society of Cardiology, Editorial Board of Chinese Journal of Cardiology.
(2018). Guidelines for the Diagnosis and Treatment of Stable Coronary Artery
Disease. Chinese Journal of Cardiology, 46(9), 680-694.

Chinese Society of Cardiology, Editorial Board of Chinese Journal of Cardiology.
(2019). Guidelines for the Diagnosis and Treatment of Non-ST Segment Elevation
Acute Coronary Syndrome. Chinese Journal of Cardiology, 47(5), 347-363.

Chinese Society of Cardiology, Editorial Board of Chinese Journal of Cardiology.
(2022). Guidelines for Percutaneous Coronary Intervention in China (2022).
Chinese Journal of Cardiology, 50(4), 315-374.

Arnett, D.K,, Blumenthal, R.S., Albert, M.A., Buroker, A.B., Goldberger, Z.D., Hahn,
E.J., & Writing Committee Members. (2019). 2019 ACC/AHA Guideline on the
Primary Prevention of Cardiovascular Disease: A Report of the American College

of Cardiology/American Heart Association Task Force on Clinical Practice
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Guidelines. Journal of the American College of Cardiology, 74(10), e177-e232.

Byrne, R.A., Rossello, X., Coughlan, ].J., Barbato, E., Berry, C., Chieffo, A., & ESC
Scientific Document Group. (2023). 2023 ESC Guidelines for the Management of
Acute Coronary Syndromes. European Heart Journal, 44(38), 3720-3826.

Virani, S.S., Newby, L.K.,, Arnold, S.V, Bittner, V, Brewer, L.C., Demeter, S.H., &
Writing Committee Members. (2023). 2023 AHA/ACC/ACCP/ASPC/NLA/PCNA
Guideline for the Management of Patients With Chronic Coronary Disease: A
Report of the American Heart Association/American College of Cardiology Joint

Committee on Clinical Practice Guidelines. Journal of the American College of
Cardiology, 82(9), 833-955.

Huo Xiaochuan, Gao Feng. (2023). Chinese Guidelines for Endovascular
Treatment of Acute Ischemic Stroke 2023. Chinese Journal of Stroke, 18(06),
684-711.

Wang Dandan, Dong Qiang, Zhao Xingquan. (2022). Expert Recommendations on
the Clinical Application of Tongxinluo Capsules in Atherosclerotic
Cerebrovascular Diseases. Chinese Journal of Clinical Neurosciences, 30(05),
481-486.

American College of Cardiology/American Heart Association Joint Committee on
Clinical Practice Guidelines. (2022). 2022 AHA/ACC/HFSA Guideline for the
Management of Heart Failure: A Report of the American College of
Cardiology/American Heart Association Joint Committee on Clinical Practice

Guidelines.

European Society of Cardiology. (2023). 2023 Focused Update of the 2021 ESC

Guidelines for the Diagnosis and Treatment of Acute and Chronic Heart Failure.

Chinese Society of Cardiology, Chinese College of Cardiovascular Physicians,
Chinese Association of Heart Failure Specialists, et al. (2024). Chinese Guidelines

for the Diagnosis and Treatment of Heart Failure 2024. Chinese Journal of
Cardiology, 52(03), 235-275. DOI: 10.3760/cmaj.cn112148-20231101-00405.

3 Terms and definitions

The following terms and definitions apply to this document.

3.1
Diabetes mellitus

a metabolic disease characterized by elevated blood glucose levels due to
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absolute or relative insulin deficiency (insulin secretion defect) and reduced
sensitivity of target tissues or organs to insulin (insulin action defect), which may
be accompanied by dyslipidemia and other features.

”

Note: Diabetes mellitus falls under the categories of “Xiaodan ” or “Xiaoke” in Chinese
medicine.

[Source: SCM 18-2017, 3.3]

3.2
Coronary artery disease (CAD)

a heart disease caused by impaired blood circulation to the heart due to coronary

artery atherosclerosis, leading to myocardial ischemia and hypoxia.

3.3
Ischemic stroke

a clinical syndrome characterized by rapid onset of neurological deficits due to
ischemic and hypoxic necrosis of brain tissue caused by various cerebrovascular

disorders that disrupt blood supply to the brain.

3.4
Atrial fibrillation (AF)

one of the most common arrhythmias, characterized by disordered atrial
electrical activity and loss of effective atrial contraction, resulting in irregular

ventricular rates and an increased risk of various complications.

3.5
Ventricular premature contraction (VPC)

ventricular pre-excitation
a common arrhythmia referring to a single or paired premature depolarization of
the myocardium originating from sites below the bifurcation of the

atrioventricular bundle.

3.6
Heart failure (HF)

a complex clinical syndrome caused by abnormal changes in cardiac structure
and/or function due to various reasons, leading to impaired ventricular systolic
and/or diastolic function.

[Source: SCM/TR 0008-2025, 3.1]

4 Luobing Theory-Based Medicine and Cardiovascular Continuum
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4.1 Luobing Theory-Based Medicine

Luobing theory-based medicine developed under the guidance of the Mai Luo
Theory in TCM include Jinlida Granules (JLD), Tongxinluo Capsules (TXL),
Shensong Yangxin Capsules (SSYX), and Qiligiangxin Capsules (QLQX). These

drugs target different stages of the cardiovascular continuum.

JLD, based on the “strengthening the spleen and transporting body fluids ({&f£iz
#)” treatment method, is used to intervene in the “Coagulation (#%t)” stage—the
accumulation of high-risk factors leading to blood coagulation at the source of

the cardiovascular continuum.

TXL, using the “searching and dredging ( #¥ %/ #i i )” treatment method,
intervenes in the “Obstruction (%€)” stage—vulnerable coronary plaques and the

“Blockage (#£)” stage—acute myocardial infarction and cerebral infarction.

SSYX, employing the “warming, clearing, tonifying, and dredging (i 7 b i )”
treatment method, intervenes in the “Non-circulation ( A # )"

stage—arrhythmias.

QLQX, based on the “simultaneous treatment of Qi, blood, and water (UK [7]3G
4 7§ )" medication principle, intervenes in the “Non-circulation ( A~ if )”

stage—chronic heart failure.

Together, these drugs form a set of interventions targeting the core pathogenesis
of the TCM transmission pattern of “Coagulation (#£)” — “Obstruction (%)” —

“Blockage (%£)” — “Non-circulation ( /4~ if)” in the cardiovascular continuum
[13-15]

4.2 Luobing Theory-Based Medicine and Diabetes Mellitus/Prediabetes

4.2.1 Formulation Characteristics of JLD - “Strengthening the Spleen and
Transporting Body Fluids”

Based on the symptom characteristics and clinical manifestations of the
“Coagulation ( #E )” stage—the accumulation of high-risk factors, JLD, the
representative drug of the “strengthening the spleen and transporting body
fluids ({& 11z J3)” treatment method, was established as the intervention drug.
The formula integrates various TCM spleen-regulating prescriptions: ginseng (A
%) for replenishing Qi and strengthening the spleen; Polygonatum (7 §5) and
Ophiopogon ( Z % ) for nourishing spleen Yin; Atractylodes ( & A ) and
Eupatorium ( fil =% ) for drying spleen dampness; Litchi seed (7 % #% ) for
promoting spleen Qi; Sophora flavescens (¥ £ ) and Coptis ( # %) for clearing
spleen heat; Epimedium (fill R fi#) for warming spleen Yang; and Pueraria (& &)
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for lifting spleen Qi. Combined with Salvia miltiorrhiza (%) to tonify meridians,
the formula exerts the effects of “strengthening the spleen and transporting body
fluids,” providing a formulation basis for its role in the comprehensive

intervention of diabetes [*2,
4.2.2 Mechanisms of JLD in Improving Type 2 Diabetes Mellitus
4.2.2.1 Improving Insulin Sensitivity

Antioxidant Effects: Studies by Song Guangyao et al. P73% suggested that JLD
upregulates the expression of silent information regulator 3 (SIRT3), enhances
the activity of antioxidant enzymes such as superoxide dismutase (SOD) and
glutathione peroxidase (GSH-Px), and reduces levels of reactive oxygen species
(ROS) and malondialdehyde (MDA), thereby alleviating oxidative stress

interference with insulin signaling.

Anti-inflammatory Effects: Research by Tang Yange et al.lBd showed that JLD
effectively inhibits the activation of the nuclear factor kappa-B (NF-kB) signaling
pathway, reduces the release of pro-inflammatory factors such as interleukin-13
(IL-1B) and IL-6, and alleviates insulin resistance caused by chronic low-grade

inflammation, thereby improving insulin sensitivity and regulating blood glucose.

Relieving Lipotoxicity: Studies by Song Guangyao et al. 2 revealed that JLD
activates AMP-activated protein kinase (AMPK), promotes the phosphorylation of
acetyl-CoA carboxylase (ACC), and enhances the expression of hormone-sensitive
lipase (HSL) and adipose triglyceride lipase (ATGL), thereby improving fatty acid
oxidation efficiency. Research by Zhang Huixin et al. B3 indicated that JLD
downregulates the expression of fatty acid translocase (FAT/CD36), reduces the
uptake of free fatty acids, and decreases the deposition of triglycerides and
non-esterified fatty acids in skeletal muscle, alleviating lipotoxicity and

improving insulin sensitivity.
4.2.2.2 Protection of islet -cell

Anti-B-Cell Apoptosis: Studies by Le Ling et al. B*3% demonstrated that JLD
inhibits Smad2/3 phosphorylation, upregulates the expression of anti-apoptotic
proteins such as B-cell lymphoma-2 (Bcl-2), and downregulates pro-apoptotic
proteins such as caspase-3 and Bcl-2-associated X protein (Bax), significantly
reducing high glucose-induced B-cell apoptosis. Additionally, it improves the
function of pancreatic microvascular endothelial cells, optimizes the survival

environment of pancreatic -cells, and protects pancreatic function.
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4.2.2.3 Multi-Pathway Synergistic Regulation of Glucose and Lipid
Metabolism Network

Research by Gao Huailin et al. B¢%] showed that JLD activates the fibroblast
growth factor 21 (FGF21)/AMPK signaling pathway, inhibits the expression of
hepatic diacylglycerol acyltransferase 1 (DGAT1), and reduces triglyceride
synthesis and accumulation. It also upregulates brown fat thermogenesis-related
genes such as uncoupling protein 1 (UCP1) and PR domain-containing 16
(PRDM16), promoting fatty acid oxidation and energy expenditure, and

improving the metabolic state of the liver and adipose tissue.

Furthermore, JLD  upregulates the  expression of peroxisome
proliferator-activated receptor-gamma coactivator-lalpha (PGC-1a) and its
downstream molecules, promoting mitochondrial biogenesis and oxidative
phosphorylation. By inhibiting mammalian target of rapamycin (mTOR),
activating tuberous sclerosis complex 1 (TSC1), and upregulating
microtubule-associated protein 1 light chain 3 (LC3-II), it induces autophagy,

clears excess lipids, and further improves the metabolic microenvironment.

In terms of insulin signaling, JLD synergistically activates the
phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt) pathway,
upregulates the expression of insulin receptor (IR), insulin receptor substrate-1
(IRS-1), and glucose transporter type 4 (GLUT4), enhancing cellular response to
insulin and glucose uptake. It also inhibits the activation of negative regulatory
signals such as c-Jun N-terminal kinase (JNK) and p38 mitogen-activated protein
kinase (p38MAPK), preventing signal pathway blockage and comprehensively

improving insulin efficiency.
4.2.2.4 Improving Microcirculation

Studies by Ding Yingjun et al. #6471 indicated that JLD combined with TXL
significantly improves the viability of renal microvascular endothelial cells under
high glucose conditions, reduces apoptosis, and lowers ROS levels. It also
significantly inhibits the expression of phosphorylated Smad2/3 and upregulates
Smad7 expression. Additionally, the combined intervention effectively reduces
the generation of type IV collagen, alleviates renal fibrosis, downregulates p-Akt
and p-mTOR expression, inhibits mTOR pathway-mediated overexpression of
vascular endothelial growth factor (VEGF), and improves abnormal vascular
proliferation in renal tissue. Inhibition of the Akt/mTOR pathway also helps
regulate metabolic stress in tissues, reducing renal damage associated with

diabetes-related metabolic disorders.
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4.2.3 Evidence-based practice of JLD in Type 2 Diabetes and Prediabetes
4.2.3.1 Prediabetes

The FOCUS study ™8 was a multicenter, randomized, double-blind,
placebo-controlled clinical trial involving 889 individuals with impaired glucose
tolerance and multiple metabolic abnormalities. Participants were randomly
assigned to receive JLD (9 g/dose, three times daily [TID], orally) or placebo. The
primary outcome was the incidence of diabetes (diagnosed by two consecutive

oral glucose tolerance tests). Results showed:

(D After a median follow-up of 2.2 years, the risk of developing diabetes in the
JLD group was significantly lower than in the placebo group (Hazard Ratio [HR] =
0.59, 95% Confidence Interval [CI]: 0.46-0.74; P < 0.001).

(2) In terms of metabolic indicators, compared to the placebo group, the JLD
group showed a reduction in waist circumference by 0.95 cm (95% CI:
0.36-1.55), fasting blood glucose by 3.8 mg/dL (95% CI: 2.2-5.6), 2-hour
postprandial blood glucose by 9.2 mg/dL (95% CI: 5.4-13.0), glycated
hemoglobin (HbA1lc) by 0.20% (95% CI: 0.13%-0.27%), and improvement in the
Homeostatic Model Assessment of Insulin Resistance (HOMA-IR) by 0.47 (95%
CI: 0.12-0.83).

(3) In terms of blood lipids, compared to the placebo group, the JLD group
showed significant reductions in total cholesterol, low-density lipoprotein
cholesterol (LDL-C), and triglyceride levels, while high-density lipoprotein

cholesterol (HDL-C) levels increased.

(4) After 24 months of follow-up, the ankle-brachial index and waist
circumference in the JLD group were significantly improved compared to the

placebo group.
4.2.3.2 Newly Diagnosed Type 2 Diabetes

A 16-week double-blind randomized controlled trial (RCT) 9 evaluated the
effects of JLD on glycemic variability in patients with newly diagnosed type 2
diabetes mellitus (T2DM), including monotherapy and combination therapy with
metformin. Participants were randomly divided into four groups: control group,
JLD group, metformin group, and JLD combined with metformin group.
Retrospective continuous glucose monitoring (CGM) was performed for three
consecutive days, and HbAlc, TCM symptom scores, and CGM parameters
(including glucose coefficient of variation, glucose standard deviation, and time

in range [3.9-10.0 mmol/L]) were assessed before and after the trial. A total of
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138 participants completed the study. Results showed: Compared to baseline,
fasting blood glucose, 2-hour postprandial blood glucose, HbAlc, and TCM
symptom scores decreased in all four groups, with the most significant reduction
in the combination therapy group. In terms of CGM parameters, the time in range
significantly improved in both the JLD group and metformin group (Jinlida group:
78.68 + 26.15 vs. 55.47 + 33.29; metformin group: 87.29 + 12.21 vs. 75.44 +
25.42; P < 0.01). Notably, only the JLD group showed a significant reduction in
glucose standard deviation (1.57 + 0.61 vs. 1.96 + 0.95; P < 0.01). The study
demonstrated that JLD effectively improves glycemic control and variability in

newly diagnosed T2DM patients.
4.2.3.3 Poorly Controlled T2DM

A randomized, double-blind, placebo-controlled, multicenter study B% included
186 T2DM patients. Participants were randomly assigned to receive JLD (9
g/dose, TID, orally) or placebo for 12 weeks. Both groups continued to take their
original dose of metformin, which remained unchanged. Changes in HbAlc,
fasting blood glucose, 2-hour postprandial blood glucose, weight, and body mass
index (BMI) were assessed during the 12-week treatment period, while HOMA-IR
and Homeostasis Model Assessment- (HOMA-3) were calculated. Results: After
12 weeks of treatment, HbAlc decreased by 0.92 + 1.09% in the JLD group and
by 0.53 *+ 0.94% in the placebo group (JLD group 95% CI: 0.69-1.14; placebo
group 95% CI: 0.34-0.72). The difference in HbAlc reduction between the two
groups was statistically significant (P < 0.01). Both fasting blood glucose and
2-hour postprandial blood glucose decreased in both groups compared to
baseline, with statistically significant differences between the groups (both P <
0.01). The JLD group also showed improved [-cell function, with a significant
increase in the HOMA-B index (P < 0.05). Changes in weight and BMI were not

statistically significant.
4.2.3.4 Insulin Resistance in T2DM

A meta-analysis B4 including 15 RCT showed that JLD combined with other
hypoglycemic drugs significantly improved glycemic control in T2DM patients
after at least 12 weeks of treatment. Compared to the control group, the
treatment group significantly reduced HbA1lc (P < 0.001), fasting blood glucose
(P < 0.001), and 2-hour postprandial blood glucose (P < 0.001). Additionally, the
treatment group demonstrated greater ability to regulate HOMA-IR and HOMA-f3,

thereby increasing insulin sensitivity and improving insulin resistance.

Table 1 - Recommendations for Jinlida Granules (JLD) in the management
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of Diabetes and Prediabetes

. Class of Level of
Recommendation
Recommendation Evident

For patients with impaired glucose tolerance, JLD is

recommended to be added to lifestyle interventions to

reduce the risk of new-onset diabetes, improve glucose and

lipid metabolism (including lowering fasting and Ila A
postprandial blood glucose, HbAlc, increasing HDL-C levels,

and reducing TG levels), and reduce waist circumference,

BMI, and carotid intima-media thickness.

For newly diagnosed T2DM patients, JLD can be used alone

or in combination with metformin to improve glycemic Ila B
variability and increase time in the target glucose range.

For T2DM patients who do not achieve glycemic control

with metformin monotherapy or other oral hypoglycemic

agents, JLD is recommended to further reduce HbAlcand 1 A
improve fasting and postprandial blood glucose.

For T2DM patients, JLD can be used alone or in combination

with other hypoglycemic agents to improve body weight, IIa A

increase insulin sensitivity, and alleviate insulin resistance.

Note: JLD, Jinlida granules; HbAlc, glycated hemoglobin; HDL-C, high-density lipoprotein
cholesterol; TG, triglycerides; BMI, body mass index; T2DM, type 2 diabetes mellitus.

4.2.4 Safety of JLD

According to the China National Adverse Drug Reaction Monitoring System P4, as
of March 2025, a total of 848 adverse drug reaction (ADR) reports related to JLD
have been received, with a reporting rate of approximately 2.61%» , indicating that
the incidence of adverse reactions is rare. The main adverse reactions include

diarrhea, nausea, vomiting, abdominal distension, and rash.

4.3 Luobing Theory-Based Medicine and Ischemic Cardiovascular and
Cerebrovascular Diseases

4.3.1 Formulation Characteristics of TXL. —— The “Searching and
Dredging”

Based on the syndrome characteristics and clinical manifestations of
“obstruction” (vulnerable coronary plaques) and “blockage” (acute myocardial
infarction and cerebral infarction), the therapeutic method of “searching,

removing, and dredging” was established, with TXL as the intervention drug.
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Targeting the common pathogenesis of qi stagnation, TXL uses ginseng ( A\ %)
and dalbergia wood (F# #) to tonify deficiency, relieve stagnation, and regulate
collateral qi. For blood stasis, it employs leech (7Ki#%) and ground beetle (+ % H)
to remove stasis. For relieve vessel spasm, it uses scorpion (4= #5), centipede (4%
), and cicada slough (¥4 i) to dispelling wind and dredging meridians. This
reflects the formulation characteristics of “searching, removing, and dredging,’
providing a basis for its comprehensive intervention in the prevention and
treatment of coronary heart disease, angina pectoris, acute myocardial infarction,

and cerebral infarction 22l

4.3.2 Mechanisms of TXL in Management of Ischemic Cardiovascular and
Cerebrovascular Diseases

4.3.2.1 Protecting Endothelium and Improving Microcirculation

TXL achieves endothelial protection and microcirculation improvement through
multi-target synergistic effects. Multiple studies by Wu et al.’®®# have shown
that TXL activates the cyclic adenosine monophosphate (cAMP)/protein kinase A
(PKA) pathway, promoting phosphorylation of endothelial nitric oxide synthase
(eNOS) at Ser1179 and Ser635 sites, enhancing eNOS activity, and upregulating
vascular endothelial cadherin (VE-cadherin) and (-catenin expression, thereby
effectively protecting myocardial microvascular endothelial structure. Chen et
al.’® found in an ischemia-reperfusion rat model that TXL alleviates endothelial
cell damage and improves cardiac microcirculation by regulating the
exosome-mediated long intergenic non-protein coding RNA (Linc-ROR)/p70
ribosomal protein S6 kinase (p70S6K)/eNOS pathway, reducing myocardial
infarction area. Basic research by Li et al.’®*7] confirmed that TXL significantly
reduces myeloperoxidase activity and inflammatory factor levels, decreases
microvascular permeability and myocardial and mitochondrial edema, thereby
improving coronary microcirculation perfusion and promoting left ventricular
function recovery. In cerebral ischemia models, TXL also promotes microvascular
neovascularization, reduces blood-brain barrier permeability’®®>% and increases
blood flow in ischemic areasl®®, demonstrating its multi-dimensional role in

improving microcirculation disorders.
4.3.2.2 Stabilizing Plaques and Anti-Atherosclerosis

Studies by Chen et al.586163] showed that TXL significantly reduces lipid levels
and inflammatory factors such as monocyte chemoattractant protein-1 (MCP-1),
hypersensitive C-reactive protein (hs-CRP), and matrix metalloproteinase-1

(MMP-1) in New Zealand rabbit atherosclerosis models, while increasing plaque
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fibrous cap thickness to enhance plaque stability. At the molecular level, TXL
inhibits intraplaque inflammatory angiogenesis and regulates plaque
composition by modulating the bone marrow X-linked kinase
(Bmx)/NF-kB/MAPK pathway, significantly reducing plaque wvulnerability
index[®d. Qi et al. [®® found that TXL regulates gut microbiota during
atherosclerosis, specifically increasing the abundance of indistinctus microbiota
and trans-ferulic acid content, thereby inhibiting the macrophage
nucleotide-binding oligomerization domain-like receptor protein 3 (NLRP3)
inflammatory pathway. Clinical research by Zhang et al.l®® demonstrated that
adding TXL to conventional antiplatelet therapy further reduces platelet
hyperreactivity and hs-CRP levels to prevent atherosclerosis. Additionally, TXL
activates the peroxisome proliferative activated receptor gamma (PPARy)
pathway to inhibit oxidized low-density lipoprotein-induced dendritic cell
maturation and pro-inflammatory factor secretion, regulating

immune-inflammatory responses and delaying atherosclerosis progression [€7.
4.3.2.3 Protecting Cardiomyocytes and Promoting Myocardial Angiogenesis

Apoptosis and autophagy are critical pathways for cardiomyocyte survival and
death. Li et al. 8 found that TXL pretreatment inhibits myocardial apoptosis
protein expression in ischemia-reperfusion minipig models to reduce
cardiomyocyte apoptosis. Moreover, TXL pretreatment for one hour upregulates
phosphorylated eNOS expression at Ser1179 and Ser635 to reduce myocardial
no-reflow and ischemia-reperfusion injury, with the PKA pathway partially
mediating the cardioprotective effects. In acute myocardial infarction rat models,
TXL treatment reduces infarct size and promotes angiogenesis in the peri-infarct
zone, exerting cardioprotective effects. Mechanistically, TXL activates the AMPK
signaling pathway, increases myocardial autophagy protein LC3 expression,
reduces apoptosis protein Bax levels, promotes autophagy, and inhibits
cardiomyocyte apoptosis, thereby protecting cardiomyocytes and promoting
myocardial repair 8, Bai et al. % confirmed in myocardial infarction mouse
models that TXL promotes myocardial neovascularization by increasing Akt and
extracellular regulated protein kinases (ERK) phosphorylation, enhancing VEGF
and p-eNOS protein expression, thereby improving post-infarction cardiac

function and ventricular remodeling.
4.3.2.4 Relieving Vascular Spasm

TXL exerts anti-vasospasm effects through multi-target regulation, involving key
signaling pathways. Studies by Guan et al. 7®71 showed that TXL significantly

improves vascular contraction function in rat models of chronic carotid artery
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adventitial injury, reducing lumen stenosis (8.2% + 1.0% vs. 20.1% + 3.3%),
improving lumen cross-sectional area and blood flow. By inhibiting the RAS
homologous gene family member A (RhoA)/Rho kinase pathway, TXL
significantly downregulates Rho kinase mRNA and phosphorylated myosin
phosphatase target subunit 1 (MYPT1) protein expression, reducing vascular
sensitivity to serotonin-induced contraction, with mechanisms similar to
nicorandil. Further research found that TXL activates the ERK1/2-neuronal nitric
oxide synthase (nNOS) signaling axis, promoting ERK1/2
phosphorylation-mediated nNOS expression, improving vascular contraction,
relieving vasospasm, and reducing vascular hypersensitivity to contractile factors,

exerting anti-vasospasm protective effects [72.
4.3.2.5 Promoting Neurological Recovery

For cerebral ischemic injury, TXL enhances and prolongs the high expression
of brain-derived neurotrophic factor (BDNF) and VEGF in ischemic areas,
exerting neuroprotective effects 74, In middle cerebral artery occlusion rat
models, TXL treatment significantly improves the ultrastructure of cerebral
cortical microvessels under electron microscopy ”®. TXL may also improve
ischemia/reperfusion injury, neurological damage, and blood-brain barrier
disruption by activating mitogen-activated extracellular signal-regulated kinase
(MEK1/2)/ERK/p90 ribosomal S6 kinase (p90RSK), PI3K/Akt pathways, or
inhibiting low-density lipoprotein receptor-related protein 1 (LRP1), promoting
axonal reconstruction and synapse formation of motor nerve fibers, improving
microvascular circulation and neovascularization in ischemic areas, thereby

enhancing neurological function B%76:82,

4.3.3 Evidence-Based Practice of TXL in Ischemic Cardiovascular and
Cerebrovascular Diseases

4.3.3.1 Coronary Artery Disease
4.3.3.1.1 Stable Angina Pectoris

A meta-analysis by Feng et al. [¥], which included 26 randomized controlled trials
(RCTs), showed that in patients with stable angina, the addition of TXL to
secondary prevention of CAD for more than 4 weeks reduced the frequency of
angina episode by 0.91 times per week, shortened the duration of angina by 1.71
minutes per episode, decreased nitroglycerin usage by 2.22 mg per week, and

increased the 6-minute walk test distance by 27.86 meters.

4.3.3.1.2 Unstable Angina Pectoris
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Meta-analyses [##98 demonstrated that in patients with unstable angina, the
addition of TXL to secondary prevention for more than 2 weeks reduced the
frequency of angina episode by 2.32 times per week, shortened the duration of
angina by 1.74 minutes per episode, and improved the recovery rate of
ST-segment depression by 27%. Continuous use for 1-6 months reduced the risk

of myocardial infarction by 65%.
4.3.3.1.3 Variant Angina Pectoris

RCTs 99100 gygoested that in patients with variant angina, the addition of TXL to
conventional medical treatment effectively reduced the duration of angina (P <

0.05) and improved angina symptoms.

4.3.3.1.4 Coronary Microvascular Disease Associated with Non-Obstructive
Coronary Ischemia

Meta-analyses 1011031 showed that in patients with coronary microvascular
disease (CMVD) associated with non-obstructive coronary ischemia, the addition
of TXL to conventional treatment for 1 month reduced the frequency of angina
attacks by 3.74 episodes per week and delayed the time of ST-segment
depression during exercise electrocardiography by 64.51 seconds. After 3
months of treatment, the corrected TIMI (thrombolysis in myocardial infarction)

frame count of the target vessel decreased by 11.63 frames.
4.3.3.1.5 ST-Segment Elevation Myocardial Infarction (STEMI)

The ENLEAT study M7 included 219 patients with STEMI. In addition to
conventional treatment, patients were given a loading dose of TXL or placebo
(2.08 g, 8 capsules) before emergency percutaneous coronary intervention (PCI).
After the procedure, patients took 4 capsules three times daily for 6 months.
ST-segment elevation was recorded via electrocardiography (ECG) at
hospitalization and 1, 2, 6, 12, and 24 hours after coronary balloon dilation to
assess myocardial no-reflow. The results showed that at 6 hours
post-administration, the degree of ST-segment resolution was significantly better
in the TXL group. At 24 hours post-administration, the TXL group significantly
reduced the no-reflow rate by 36.6% (34.3% vs. 54.1%, P = 0.0031), decreased
ST-segment elevation, accelerated ST-segment resolution, improved myocardial
blood perfusion, reduced myocardial infarction area, and improved
post-reperfusion cardiac function by reducing segmental wall motion

abnormalities.

The CTS-AMI study M8l included 3,797 STEMI patients who, in addition to dual
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antiplatelet therapy, were randomly assigned to receive a loading dose of TXL or
placebo (2.08 g, 8 capsules). Subsequently, both groups took 4 capsules three
times daily for 12 months on top of secondary prevention treatment. The results
showed:

(1) The 30-day risk of major adverse cardiovascular and cerebrovascular events
(MACCE) (including cardiac death, myocardial reinfarction, emergency
revascularization, and stroke) in the TXL group was 36% lower than in the
placebo group (3.39% vs. 5.24%, risk ratio [RR] = 0.64, P = 0.006), with a 30%
reduction in cardiac death, a 65% reduction in myocardial reinfarction, and a
23% reduction in malignant arrhythmias.

(2)After 1 year of continuous TXL use, the MACCE risk was 36% lower than in the
placebo group (5.3% vs. 8.3%, RR = 0.64, P < 0.001), with a 27% reduction in
cardiac death, a 74% reduction in myocardial reinfarction, a 56% reduction in
stroke, and a 52% reduction in heart failure-related rehospitalization.

(3)The degree of ST-segment resolution at 24 hours post-administration was

significantly better in the TXL group.

A meta-analysis by Chen et al. 1'% which included 10 RCTs, suggested that in
STEMI patients, the addition of TXL to secondary prevention reduced the MACCE
risk by 39% (P < 0.001).

4.3.3.2 Carotid Atherosclerosis

The CAPITAL study [*2° included 1,212 patients with non-calcified carotid
plaques who were treated with TXL or placebo for 24 months (6 capsules twice
daily). The results showed that TXL significantly reduced the annualized change
in mean carotid intima-media thickness (-0.00095 mm vs. 0.01312 mm, P <
0.001), decreased plaque volume, improved vascular remodeling index, and

reduced the incidence of major cardiovascular events.
4.3.3.3 Ischemic Stroke

The TISS study M4 was a multicenter, randomized, double-blind,
placebo-controlled clinical trial that included 2,007 patients with acute ischemic
stroke (AIS). In addition to standard treatment, patients were randomly assigned
to receive TXL or placebo (4 capsules, TID) for 90 days. The results showed:

(1) Compared to placebo, TXL significantly increased the proportion of AIS
patients achieving independent living (modified Rankin Scale [mRS] score < 1) at
90 days (65.8% vs. 59.1%, odds ratio [OR] = 1.33, P = 0.002).

(2) The proportions of patients with mRS scores of 0-2, National Institute of
Health Stroke Scale (NIHSS) scores of 0-1 or a reduction of >4, and Barthel Index
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(BI) scores =85 were higher in the TXL group than in the placebo group.
Prespecified subgroup analyses indicated that patients aged <60 years, those
with symptom onset within 48 hours, those with diabetes, and those with large
artery atherosclerotic stroke were more likely to benefit from TXL treatment.
TXL treatment within 72 hours of AIS onset was more likely to result in favorable

functional outcomes, with good safety.

A study by Yan Bo et al. B22 randomized 360 patients with acute/subacute
ischemic stroke into two groups. The TXL group received TXL in addition to
conventional treatment. After 14 days, although there was no statistical
difference in BI scores and neurological deficit scores at 28 days, significant
differences were observed at 3, 6, and 12 months. After 12 months, the
recurrence rate of cardiovascular and cerebrovascular events was lower in the

treatment group.

For stroke recovery patients, Wu Yiling et al. [*?3 evaluated TXL with ultra-fine
grinding technology versus conventional grinding technology and found that the
ultra-fine version was effective and safe for patients with qi deficiency, blood
stasis, and collateral obstruction type stroke, with efficacy comparable to the

conventional version.

A meta-analysis by Zhou Hongqing et al. 24 of 39 RCTs related to TXL in stroke
treatment found that the TXL group showed significantly better improvement in
neurological function scores than the control group, with higher efficacy at the
end of treatment. Cong Lingnan et al. #23 analyzed 14 RCTs and found that the
addition of TXL to conventional therapy improved neurological deficits (reducing
deficit scores and increasing neurological improvement rates), enhanced daily
living ability, and lowered NIHSS scores compared to conventional therapy alone,

with no significant difference in adverse event rates.

Table 2 - Recommendations for Tongxinluo Capsule (TXL) in the
Management of Ischemic Cardiovascular and Cerebrovascular Diseases

. Class of Level of
Recommendation
Recommendation Evident

The addition of TXL to secondary prevention of coronary artery

disease (CAD) further improves angina symptoms and enhances I A
exercise tolerance in patients with stable angina.

The addition of TXL to secondary prevention of CAD further reduces

the incidence of myocardial infarction and improves angina symptoms I A

in patients with unstable angina.
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The addition of TXL to secondary prevention of CAD further reduces

major cardiovascular events and the rate of in-stent restenosis in I
patients after percutaneous coronary intervention (PCI).

The addition of TXL to secondary prevention of CAD further reduces

the risk of major cardiovascular events in patients with ST-segment I
elevation myocardial infarction (STEMI).

The addition of TXL to conventional treatment further reduces the

frequency of angina attacks, improves coronary blood flow, and
Ila
enhances exercise tolerance in patients with coronary microvascular

disease (CMVD) associated with non-obstructive coronary ischemia.

The addition of TXL to conventional Western medical treatment la
further improves angina symptoms in patients with variant angina.

Administering a loading dose of TXL (8 capsules) before emergency

PCI, followed by 4 capsules three times daily for 1 year, reduces the

no-reflow rate at 24 hours post-PCI, as well as the 30-day and 1-year IIa
risk of major adverse cardiovascular and cerebrovascular events

(MACCE) and mortality in STEMI patients.

The addition of TXL to conventional treatment slows the progression

of carotid intima-media thickening and reduces plaque volume in Ila
patients with carotid plaques.

For patients with acute ischemic stroke, the addition of TXL to
conventional treatment within 72 hours of onset improves
neurological deficit symptoms, enhances 90-day neurological function IIa
and daily living ability, and increases the proportion of patients with

favorable functional outcomes at 90 days.

For patients with mild stroke (e.g., NIHSS score 4-7), comorbid

diabetes, large artery atherosclerotic stroke, or those who start

treatment within 48 hours of the acute phase, TXL may have a more IIa
significant effect on improving 90-day functional outcomes and should

be prioritized.

The addition of TXL to conventional treatment may reduce the

long-term recurrence rate of cerebrovascular events in patients with IIa
ischemic stroke.

For stroke recovery patients, TXL with ultra-fine grinding technology
is effective and safe for patients with qi deficiency, blood stasis, and la
collateral obstruction type stroke, compared to the conventional

grinding version.

Note: TXL, Tongxinluo; CAD, coronary artery disease; PCI, percutaneous coronary
intervention; STEMI, ST-segment elevation myocardial infarction; CMVD, coronary

microvascular disease.

4.3.4 Safety of TXL

63



According to the China National Adverse Drug Reaction Monitoring System [, as
of March 2025, a total of 9,598 ADR reports related to TXL were received, with a
reporting rate of approximately 0.82 per 10,000, indicating that the incidence of
adverse reactions is classified as very rare. The main adverse reactions include
nausea, abdominal discomfort, abdominal pain, vomiting, bloating, dizziness, and
others. If gastrointestinal adverse reactions such as nausea, abdominal
discomfort, abdominal pain, vomiting, bloating, or diarrhea occur after taking
Tongxinluo, reducing the dosage or taking the medication after meals can

alleviate these symptoms.

The CTS-AMI study™8showed that TXL does not increase the risk of bleeding,
and the incidence of serious adverse events was similar to that of the placebo
group (2.2% vs. 2.8%, P = 0.25). The TISS study B?Y demonstrated that the
incidence of adverse events (38.6% vs. 38.4%, P = 0.95) and serious adverse
events (2.2% vs. 1.9%, P = 0.64) was similar between the TXL and placebo
groups. TXL is contraindicated in patients with hemorrhagic disorders and

women during menstruation.
4.4 Luobing Theory-Based Medicine and Arrhythmias

4.4.1 Formula Characteristics of SSYX—— “warming, clearing, tonifying,
and dredging”

Based on the syndrome characteristics and clinical manifestations of
“Non-circulation” during the arrhythmia stage, the therapeutic principle of
“warming, clearing, tonifying, and dredging” was established, with SSYX as the
representative intervention drug. The formula includes ingredients such as
ginseng ( A\ %), sour jujube seed (% %12), cornus (L1 %5 ¥2), and Ophiopogon (Z
%) to replenish gi, nourish yin, and calm the mind, as well as coptis ( %),
spikenard ('H #2), salvia (1 £ ), and ground beetle (1 % H) to clear heat,
regulate qi, and dredge meridians. This combination exerts an “integrated
regulatory effect, treating both fast and slow arrhythmias,” providing a formula
basis for its comprehensive intervention in the prevention and treatment of

arrhythmias [*21,
4.4.2 Mechanisms of SSYX in Preventing and Treating Arrhythmias
4.4.2.1 Multi-Ion Channel Blocking Effects

Voltage-gated sodium channels (Ina) form the rapid depolarization phase (Phase
0) of the action potential. Li et al. found that SSYX inhibits the peak Ina current in

guinea pig ventricular myocytes, exerting a Class 1 antiarrhythmic effect by



blocking Na* channels [1261271,

Potassium channels (K*) are crucial for maintaining the resting membrane
potential and repolarization of the action potential. The transient outward
potassium current (i) is strongly expressed in the epicardium. SSYX significantly
inhibits epicardial Ito, reduces repolarization dispersion, prolongs the action
potential duration (APD) and effective refractory period (ERP) in atrial and
ventricular myocytes, and decreases the occurrence of atrial fibrillation (AF),
reentry, and torsades de pointes 1129 SSYX primarily inhibits the slow
component (Ix) of the delayed rectifier potassium current (i), reducing the
incidence of tachyarrhythmias [#26130 [t also blocks the inward component of the
inward rectifier potassium current (Ix1) while slightly increasing the outward
component, suppressing early afterdepolarizations and triggered arrhythmias
(1261301 [ts multi-channel blocking effects on K* are similar to those of the Class III

antiarrhythmic drug amiodarone.

Zhao et al. found in myocardial ischemia animal models that SSYX inhibits Ito and
Ik1, prolongs APD and ERP in ventricular myocytes, but does not trigger
intracellular Ca?* overload, suppressing delayed afterdepolarizations '?!, In vitro,
SSYX reduces Ca?* overload in ventricular myocytes and inhibits L-type calcium
channels (Ica1), shifting the current density-voltage curve upward and
prolonging the recovery time after Ic... inactivation H?68311321 By blocking Ica
channels and reducing Ca?* overload, SSYX exerts dual effects of Class IV

antiarrhythmia and ischemic myocardial protection.

Sun et al. demonstrated that in HEK293 cells transfected with
hyperpolarization-activated cyclic nucleotide-gated channels (hHCN4), SSYX
powder solution reversibly inhibits hHCN4 without altering channel activation
kinetics!*33, Inhibiting hHCN4 pacemaker current may be one of the
electrophysiological mechanisms of SSYX in treating ventricular premature beats.
Additionally, SSYX has a certain blocking effect on Kv1.4 potassium channel

current 134,
4.4.2.2 Improvement of Myocardial Electrophysiological Remodeling

Electrophysiological remodeling mainly includes changes in myocardial cell
conductivity and automaticity, alterations in membrane ion channels, and
abnormal gap junctions. In various arrhythmia-prone animal models, SSYX
improves APD and ERP in atrial and ventricular myocytes, reduces APD
dispersion, decreases myocardial cell automaticity, and lowers susceptibility to

AF and ventricular arrhythmias®3513€ Gap junctions are responsible for the
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rapid transmission of action potentials between myocardial cells. SSYX increases
the expression of connexin 40 (Cx40) in atrial myocytes of diabetic rats and
enhances connexin 43 (Cx43) protein expression in ventricular myocytes of
metabolic syndrome rats through the TLR4 (Toll-like receptor 4)/MyD88
(Myeloid differentiation primary response gene 88)/CaMKII
(Calcium-calmodulin dependent protein kinase II) signaling pathway, improving
gap junction remodeling 37138l It also upregulates myocardial ion channel
proteins Kv4.2, Kv4.3, and Cav1.2, improving ion channel remodeling 3], and
reduces heterogeneity in intercellular electrical conduction, improving the

direction and timing of electrical signal propagationt*391,

4.4.2.3 Improvement of Myocardial Structural Remodeling and Inhibition
of Fibrosis

Liu et al. suggested that SSYX alleviates angiotensin II (Ang II)-induced
myocardial hypertrophy, improves myocardial cell morphology, and inhibits

sl In myocardial infarction rat and rabbit models, SSYX increases left

apoptosi
ventricular ejection fraction (LVEF) and fractional shortening (FS), enhances
myocardial contractility, improves cardiac function, reduces Collagen I/III
protein levels, decreases collagen deposition, and downregulates the expression
of fibrosis-related genes and proteins such as transforming growth factor-f1
(TGF-B1), MMP-2, MMP-9, and tissue inhibitor of metalloproteinase 1 (TIMP-1),
inhibiting the differentiation of cardiac fibroblasts into myofibroblasts and
delaying atrial and ventricular fibrosis 13911 Shen et al. found that SSYX
alleviates cardiac fibrosis in diabetic cardiomyopathy mice by inhibiting the

TGF-B1/Smad pathway 142,
4.4.2.4 Bidirectional Regulation of Cardiac Autonomic Nerve Function

Zhao et al. found in a canine AF model that SSYX increases the high-frequency
component of vagal activity, decreases the low-frequency component and LF/HF
ratio of sympathetic activity, inhibits atrial sympathetic hyperinnervation,
enhances vagal function, and balances autonomic nerve activity, slowing down
rapid heart rates [**3]. By regulating sympathetic function, SSYX inhibits systemic
or local renin-angiotensin-aldosterone system (RAAS) activity, reduces Ang II
levels and bioactivity, improves atrial substrate, alleviates fibrosis, lowers AF risk,
and maintains sinus rhythm 281, [t also increases acetylcholine and a7 nicotinic
acetylcholine receptor (a7nAChR) expression, enhancing the cholinergic
anti-inflammatory pathway and reducing levels of inflammatory factors such as
tumor necrosis factor-a (TNF-a) and IL-6[*43l Through balancing autonomic

nerve activity, inhibiting sympathetic function, enhancing vagal function, and
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activating the cholinergic anti-inflammatory pathway, SSYX exerts antiarrhythmic

effects.

In a porcine model of bradyarrhythmia, SSYX increases heart rate and promotes
electrical signal propagation in the sinoatrial and atrioventricular nodes, an
effect not influenced by autonomic nervous system inhibition. Feng et al. found in
vitro that SSYX uniformly shortens APD and ERP without inducing

arrhythmias!*#41,

4.4.2.5 Anti-Inflammatory Effects, Metabolic Improvement, and Myocardial
Microcirculation Enhancement

Zhang et al. demonstrated that Shensong Yangxin reduces the expression of
inflammatory proteins such as intercellular adhesion molecule-1 (ICAM-1) and
vascular cell adhesion molecule-1 (VCAM-1), as well as levels of inflammatory
factors including endothelin-1 (ET-1), TNF-q, IL-6, and MCP-1 in db/db mice 431,
It inhibits the infiltration and polarization of M1 macrophages, alleviating
myocardial inflammation. Shensong Yangxin upregulates iron transport proteins,
suppressing oxidative stress and reactive oxygen species (ROS) levels caused by
myocardial iron overload 48l It increases mitochondrial density, activates AMPK,
upregulates PGC-1a to improve mitochondrial energy metabolism, and enhances
the expression of carnitine palmitoyltransferase 1 (CPT-1) and GLUT-4 to
promote fatty acid and glucose oxidation M. In various arrhythmia-prone
animal models, Shensong Yangxin improves the structure of -cardiac
microvascular endothelial cells, promotes the formation of tight junctions
between myocardial endothelial cells, increases microvascular density, and
enhances nitric oxide (NO) levels by upregulating the VEGF/eNOS pathway,
balancing vasoconstrictors and vasodilators, protecting microvascular

endothelial cells, and improving myocardial microcirculation £45147,

4.4.3 Evidence-Based Practice of SSYX in Arrhythmias
4.4.3.1 Premature Ventricular Contractions (PVCs)

In a multicenter, double-blind, RCT 48] 859 patients with frequent PVCs were
enrolled. Among them, 188 patients without organic heart disease (OHD) were
treated with SSYX or placebo (TID, 4 capsules each), while 671 patients with
OHD received SSYX (TID, 4 capsules each) or mexiletine (TID, 150 mg each) for 8
weeks. The results showed that in the non-OHD PVC group, both SSYX and
placebo reduced the number of PVCs, with SSYX significantly outperforming
placebo in total efficacy (74.2% vs. 28.9%, P < 0.001). In the OHD PVC group,
both SSYX and mexiletine reduced PVC frequency, with SSYX significantly
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outperforming mexiletine in total efficacy (65.8% vs. 50.7%, P < 0.001).
Additionally, SSYX significantly improved clinical symptoms such as palpitations
and chest tightness associated with PVCs.

The SS-HFVPT study [*la multicenter, randomized, double-blind,
placebo-controlled clinical, included 465 patients with heart failure and frequent
PVCs. Patients received standardized Western medicine treatment combined
with Shensong Yangxin or placebo (TID, 4 capsules each) for 12 weeks. The
results showed that the SSYX group had a significantly greater reduction in
24-hour PVC counts compared to the placebo group (-2145 + 2848 vs. -841 +
3411, P < 0.05), along with improved LVEF and reduced plasma N-terminal
pro-brain natriuretic peptide (NT-proBNP) levels.

A multicenter, randomized, double-blind, placebo-controlled clinical study
(1501 anrolled 333 patients with PVCs and sinus bradycardia. Among them, 166
patients received SSYX (TID, 4 capsules each), and 167 received placebo for 8
weeks. The results showed that SSYX significantly reduced 24-hour PVC counts,
with a higher reduction rate than the placebo group (68.2% vs. 32.2%, P < 0.001).
Additionally, SSYX increased the average ventricular rate by 10.9%, significantly
outperforming the placebo group for 4.7% (P < 0.001).

Meta analysis [1#81€2] ipdicated that patients with PVCs taking SSYX for over 4
weeks experienced an average reduction of 867.41 PVCs/24h (P < 0.001), with

total clinical efficacy and symptom improvement superior to the control group (P
< 0.001).

A randomized, double-blind, multicenter, placebo-controlled study [*¢3 evaluated
the safety and efficacy of SSYX in treating bradycardia. It included 115 patients
with bradycardia, with 104 in the control group receiving SSYX (TID, 4 capsules
each) for 4 weeks. The results showed significant increases in average, maximum,
and minimum heart rates, along with improved symptom scores in the SSYX
group (all P < 0.05 or 0.01).

4.4.3.2 Paroxysmal Atrial Fibrillation (AF)

A multicenter, randomized, double-blind, double-dummy, controlled clinical
trial [*®¥ enrolled 349 patients with symptomatic paroxysmal AF. Patients were
divided into three groups: SSYX (4 capsules TID) + propafenone placebo,
propafenone + SSYX placebo, or SSYX + propafenone, all for 8 weeks. The results
showed no significant difference in overall AF efficacy among the three groups
(62.3% vs. 58.6% vs. 58.5%, P > 0.05). However, SSYX alone or combined with

propafenone effectively reduced the average AF episode frequency and
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shortened AF duration (all P <0.01).

Meta-analyses 1657721 demonstrated that patients with symptomatic paroxysmal
AF taking SSYX combined with antiarrhythmic drugs (AAD) for over 2 months
experienced a reduction in AF episode frequency by 2.23 times/week (P = 0.002),
shortened AF duration by 1.64 hours/episode (P = 0.02), and improved sinus
rhythm maintenance efficacy (P = 0.039).

An RCT P71 showed that in patients with paroxysmal AF undergoing catheter
ablation, the combination of SSYX and dronedarone reduced early postoperative

recurrence and atrial tachyarrhythmia incidence (6.6% vs. 20%, P = 0.03).
4.4.3.3 Persistent AF Post-Catheter Ablation

The SS-AFRF study, a multicenter, randomized, double-blind, placebo-controlled
clinical trial 74, enrolled 920 patients with persistent AF undergoing their first
catheter ablation. After a blanking period post-ablation, patients were given SSYX
or placebo (4 capsules, TID) and followed for 1 year. The primary endpoint was
the incidence of recurrent atrial tachyarrhythmias lasting >30 seconds after the
blanking period. The 1-year follow-up showed that SSYX significantly reduced AF
recurrence rates post-ablation compared to placebo (14.5% vs. 22.3%, P = 0.001),
lowering the recurrence risk by 40% (HR = 0.6, 95% CI: 0.4-0.8). Additionally,
SSYX significantly reduced AF burden at 3 and 6 months post-ablation (2.8% vs.
7.6%, P = 0.002 and 3.3% vs. 7.7%, P = 0.025, respectively) and improved quality
of life.

Meta-analyses 74178l indicated that in patients with persistent AF post-catheter
ablation, SSYX combined with AAD or used alone for over 3 months reduced the
risk of atrial tachyarrhythmias by 43% (P < 0.001).

Table 3 - Recommendations for Shensong Yangxin Capsules (SSYX) in the
Management of Arrhythmias

Class of Level of
Recommendation
Recommendation Evidence

For patients with symptomatic premature ventricular

contractions (PVCs), regardless of the presence of structural

heart disease, SSYX can reduce PVC frequency and improve : A
clinical symptoms such as palpitations and chest tightness.

For patients with PVCs and left wventricular systolic

dysfunction, SSYX can reduce PVC frequency, improve left ITa B

ventricular function, and has no proarrhythmic side effects.
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For patients with sinus bradycardia or PVCs with sinus

bradycardia, SSYX can increase sinus rhythm, reduce PVC IIa B
frequency, and improve quality of life.

For patients with paroxysmal atrial fibrillation (AF), SSYX,

either alone or combined with antiarrhythmic drugs (AAD), IIa B
can reduce AF episode frequency and shorten AF duration.

For patients with persistent AF post-catheter ablation, SSYX,

either alone or combined with AAD, can reduce early la B
postoperative AF recurrence and/or atrial tachyarrhythmia

incidence.

Notes: SSYX, Shensong Yangxin; PVC, premature ventricular contraction; AAD,

antiarrhythmic drugs.
4.4.4 Safety of SSYX

According to the China National Adverse Drug Reaction Monitoring System!®? | as
of March 2025, a total of 9,835 adverse drug reaction (ADR) reports related to
Shensong Yangxin were received, with a reporting rate of approximately 0.75% ,
indicating a very rare level of ADR incidence. The main adverse reactions
included abdominal distension, nausea, flatulence, abdominal discomfort,

vomiting, and rash.

The SS-AFRF study¥ showed no significant differences in adverse events
(67.4% vs. 67.0%, P = 0.94), serious adverse events (8.5% vs. 11.5%, P = 0.15), or
liver and kidney function levels (P > 0.05) between the SSYX and placebo groups.

4.5 Luobing Theory-Based Medicine and Chronic Heart Failure

4.5.1 Formulation Characteristics of QLQX —— “Simultaneous Regulation
of Qi, Blood, and Water”

Based on the “non circulation” theory and the symptomatic characteristics and
clinical manifestations of HF, the therapeutic principle of “simultaneous
regulation of Qi, blood, and water” was established, with QLQX as the
representative intervention drug. The formulation includes herbs such as
Astragalus (¥ Ix), Aconite ([ff T), Ginseng (A ), and Cinnamon Twig (£4%) to
tonify Qi and warm Yang; Salvia (£}%) and Safflower (£L7£) to promoting blood
circulation for removing obstruction meridians; and Tinglizi (% 7 ), Alisma (%
/5), and Cortex Periplocae (% /Il /) to inducing diuresis for removing edema.
This embodies the formulation principle of “simultaneous regulation of Qi, blood,
and water,” providing a comprehensive basis for the holistic treatment of chronic

heart failure 12,
4.5.2 Mechanisms of QLQX in Management Chronic Heart Failure
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4.5.2.1 Improvement of Hemodynamics in Heart Failure

Cardiotonic Effects: QLQX enhances cardiac function by inhibiting
Na*/K*-ATPase activity in myocardial cells, increasing parasympathetic nerve
tension, and delaying atrioventricular conduction 79, Studies by Liang et al.
[180.181] demonstrated that in various heart failure animal models, QLQX
significantly improved LVEF, FS, maximum left ventricular pressure rise rate, and
myocardial contractility, while reducing left ventricular end-diastolic pressure.
Diuretic Effects: QLQX significantly increased renal blood flow and reduced
urine osmolality in heart failure model rats. Its regulatory effect on arginine
vasopressin (AVP) levels surpassed that of the traditional diuretic furosemide. It
downregulated the expression of type 2 AVP receptors and aquaporin 2 (AQP2)
in renal collecting duct epithelial cells, reducing tissue sensitivity to AVP. Through
dual regulation of plasma AVP levels and its receptor pathway, it effectively
reduced renal tubular water reabsorption 1821831,

Vasodilatory Effects: QLQX markedly increased plasma and aortic calcitonin
gene-related peptide (CGRP) expression levels, activating the NO-cyclic
guanosine monophosphate (cGMP)-protein kinase signaling cascade to exert

vasodilatory effects [1821,
4.5.2.2 Antagonism of Neuroendocrine System Overactivation

Inhibition of RAAS Activation: QLQX reduced Ang I, plasma renin activity, and
aldosterone levels, downregulated angiotensin-converting enzyme (ACE) and
angiotensin type 1 receptor expression, inhibited ventricular remodeling, and

improved cardiac function 841,

Inhibition of Sympathetic Overactivation: Qili Qiangxin effectively reduced
plasma levels of norepinephrine, adrenocorticotropic hormone, prostaglandin E2,
and NT-proBNP in heart failure animals, lowering sympathetic excitability,
improving cardiac function, and delaying heart failure progression. Its reduction
of BNP levels surpassed that of metoprolol 84185186 Through central regulatory
mechanisms, it improved sympathetic overactivation and inhibited ventricular

remodeling [*87,

4.5.2.3 Regulation of Immunity, Inhibition of Oxidative Stress, and
Myocardial Fibrosis

Regulation of Immune-Inflammatory Responses: In rat models of acute
myocardial infarction and patients with dilated cardiomyopathy, QLQX exhibited
significant immunomodulatory effects, reducing pro-inflammatory factor TNF-a

levels and enhancing anti-inflammatory factor IL-10 expression, thereby
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restoring the pro-inflammatory/anti-inflammatory balance 1871901 [t iphibited
NF-kB and NLRP3 inflammasome activation, reducing T lymphocyte infiltration
and activation ## 193] thereby exerting anti-inflammatory effects and improving

ventricular remodeling.

Inhibition of Oxidative Stress and Myocardial Fibrosis: QLQX activated the
PI3K/Akt signaling pathway, reduced ROS levels, and upregulated SOD
expression to alleviate oxidative stress 1?4, It reduced myocardial collagen
deposition in myocardial infarction rats, regulated the balance of matrix
metalloproteinases (MMPs) and their inhibitors, and inhibited myocardial
fibrosis and ventricular remodeling [951%7  with effects comparable to
angiotensin receptor-neprilysin inhibitors 92, Its improvement of the whole

heart mass index in heart failure rats surpassed that of metoprolol 186l
4.5.2.4 Improvement of Myocardial Metabolism

QLQX activated the PPARy/PGC-la signaling axis to promote fatty acid
B-oxidation [198-2001 |t regulated the glucose transport system (GLUT1/GLUT4),
enhanced glucose uptake and oxidative phosphorylation 294292 and promoted
glucose utilization, with efficacy comparable to trimetazidine P°U. It activated the
AMPK/PGC-1a pathway to inhibit pathological anaerobic glycolysis 129202 and
protected mitochondrial structural integrity, improving electron transport chain

function [203204

4.5.2.5 Protection of Myocardial Microvasculature and Cardiomyocytes

Microvascular Endothelial Protection: QLQX inhibited VCAM-1, ICAM-1, and
myocardial nutrient factor expression, improving myocardial microvascular
endothelial structure and function B%l [t activated the neuregulin-1
(NRG-1)/epidermal growth factor receptor (EGFR)-PI3K/Akt/mTOR autophagy
pathway, promoting angiogenesis under hypoxic conditions and reducing

microvascular endothelial cell apoptosis [20620°1,

Cardiomyocyte Protection: Qili Qiangxin regulated the Bcl-2/Bax expression
balance, inhibited caspase cascade reactions, and exerted anti-apoptotic effects
(181,194210-213] Tt promoted the clearance of damaged mitochondria through the
PTEN-induced kinase 1 (PINK1)/parkin pathway [P, [t regulated the
PI3K/glycogen synthase kinase-3B (GSK-3B) and mTOR signaling networks to

maintain autophagy homeostasis and protect cardiomyocytes 215218,

4.5.3 Evidence-Based Practice of QLQX in Chronic Heart Failure

4.5.3.1 Heart Failure with Reduced Ejection Fraction (HFrEF)
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The QUEST study™', a multicenter, double-blind, placebo-controlled,
randomized clinical trial, enrolled 3,110 HFrEF patients. In addition to GDMT,
patients were given either QLQX or placebo (4 capsules, TID). Results showed
that, after a median follow-up of 18.3 months, the QLQX group experienced a
22% reduction in the composite risk of cardiovascular death or HF
hospitalization (P < 0.001), a 24% reduction in HF hospitalization risk (P =
0.002), and a 17% reduction in cardiovascular death risk (P = 0.045) compared
to the placebo group. At the 3-month follow-up, the proportion of patients with
NT-proBNP levels reduced by >30% was significantly higher in the QLQX group
than in the placebo group (56.54% vs. 49.86%, P = 0.002). Additionally,
compared to the placebo group, the QLQX group showed a 24% reduction in the
composite endpoint of cardiovascular death and heart failure rehospitalization in
the subgroup of HF with CAD (1,156 vs. 1,165 cases) and a 31% reduction in the
subgroup of HF with hypertension (708 vs. 741 cases).

The QLQX-DCM study™®9 another multicenter, double-blind, placebo-controlled,
randomized clinical trial, enrolled 345 patients with dilated cardiomyopathy.
Patients received either QLQX or placebo (4 capsules, TID) on top of GDMT. After
12 months of follow-up, compared to baseline, the QLQX group showed
reductions in interferon-y, IL-17, TNF-q, and IL-4, and an increase in IL-10 (all P
< 0.001), indicating improved regulation of inflammatory factor imbalance. The
QLQX group also exhibited a downward trend in all-cause mortality (-2.17%)

and heart failure rehospitalization rates (-2.28%) compared to the control

group.

In another multicenter, double-blind, placebo-controlled, randomized clinical

trial 2201, 512 HFrEF patients were given either QLQX or placebo (4 capsules, TID)
on top of standard heart failure treatment for 12 weeks. Results showed that the

proportion of patients with NT-proBNP levels reduced by >30% was significantly

higher in the QLQX group than in the placebo group (47.95% vs. 31.98%, P <

0.001). The QLQX group also had a significantly lower incidence of composite

cardiac events (including cardiovascular death, HF hospitalization, resuscitation

after cardiac arrest, intravenous therapy for worsening heart failure, and stroke)

compared to the control group (4.51% vs. 10.93%, P = 0.008).

A meta-analysis by Mao Tianshi et al. 2], which included the above three studies,
demonstrated that QLQX reduced the composite risk of cardiovascular death or
heart failure rehospitalization by 18% (P = 0.0005), cardiovascular death risk by
17% (P = 0.03), heart failure rehospitalization risk by 18% (P = 0.004), and
all-cause mortality risk by 16% (P = 0.03) in chronic heart failure patients. After
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more than 4 weeks of QLQX treatment, left ventricular ejection fraction (LVEF)
increased by 6.04% (P < 0.001), left ventricular end-diastolic diameter decreased
by 3.66 mm (P < 0.001), New York Heart Association (NYHA) functional class
significantly improved (P < 0.001), 6-minute walk test distance increased by
51.27 meters (P < 0.001), and the Minnesota Living with Heart Failure
Questionnaire score decreased by 8.97 points (P < 0.001). After 3 months of
treatment, NT-proBNP levels decreased by 276.78 pg/mL (P < 0.001).

4.5.3.2 Heart Failure with Preserved Ejection Fraction (HFpEF)

Randomized controlled studies suggest that HFpEF patients treated with QLQX
on top of GDMT for 6 months showed improvements in E/A ratio, LVEF, and
6-minute walk test distance compared to baseline, with significantly greater
improvements than the control group (P < 0.05). Reductions in left atrial volume
index, left ventricular end-diastolic diameter, Minnesota Living with Heart
Failure Questionnaire scores, C-reactive protein, and NT-proBNP levels were
significantly greater in the QLQX group than in the control group (P < 0.05).
Multiple clinical studies have shown that HFpEF patients taking QLQX for more
than 1 month experienced significant improvements in left ventricular diastolic
function (e.g., E/A, E/e") [222:225]

Table 4 - Recommendations for Qiligiangxin Capsules (QLQX) in the
Management of Chronic Heart Failure

. Class of Level of
Recommendation
Recommendation Evidence

For HFrEF patients, adding QLQX on top of GDMT can I A
further reduce heart failure rehospitalization and

cardiovascular mortality rates.

QLQX can improve cardiac function and ventricular I A
remodeling indicators, enhance exercise tolerance, and

improve quality of life in chronic heart failure patients.

Note: QLQX, Qiligiangxin; HFrEF, Heart Failure with Reduced Ejection Fraction; GDMT,
Guideline-Directed Management and Therapy.

4.5.4 Safety of QLQX

According to the National Adverse Drug Reaction Monitoring System!®?, as of
March 2025, a total of 4,777 adverse drug reaction reports related to Qili
Qiangxin were received, with a reporting rate of approximately 2.34 per 100,000,
classifying its adverse reaction incidence as rare. The main adverse reactions
included nausea, diarrhea, abdominal discomfort, vomiting, abdominal pain, and

rash.
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Both the QUEST study®*®l and the QLQX-DCM study®®® showed no statistically
significant difference in the incidence of gastrointestinal symptoms between the
QLQX and placebo groups. If gastrointestinal adverse reactions such as nausea,
abdominal discomfort, abdominal pain, vomiting, bloating, or diarrhea occur
while taking QLQX, it is recommended to reduce the dosage or take the
medication after meals to alleviate symptoms. Concurrent use with digoxin is not

recommended.

The QUEST study ! also demonstrated that adding QLQX to GDMT did not
significantly affect blood pressure or heart rate in chronic heart failure patients.
Compared to the placebo group, Qili Qiangxin did not increase the risk of renal
function deterioration (3.79% vs. 4.50%) or elevated liver enzyme levels (2.57%
vs. 3.09%). The study excluded patients with serum creatinine levels >176.82

umol /L.

The QLQX-DCM study 1% showed that the proportion of patients with excessive
digoxin blood concentrations was similar between the Qili Qiangxin and placebo
groups (1.17% vs. 1.17%).

5 Conclusion

Cardiovascular diseases are the leading cause of death globally. The
cardiovascular continuum reflects the systemic and complex nature of
cardiovascular diseases, aligning closely with the holistic perspective of
traditional Chinese medicine (TCM). This has led to a paradigm shift in disease
intervention strategies. Under the guidance of the Mai Luo theory, Luobing
theory-based medicine such as Jinlida (for “strengthening the spleen and
promoting fluid circulation”), Tongxinluo (for “searching and dredging”),
Shensong Yangxin (for “warming, clearing, tonifying, and dredging”), and
Qiligiangxin (for “simultaneous regulation of Qi, blood, and water”) cover
different stages of the cardiovascular continuum, enabling precise intervention.
These therapies provide a clinical treatment approach integrating tradition and
modern medicine with distinctive Chinese characteristics for the prevention and

management of the cardiovascular continuum.

This consensus describes the significant value of the cardiovascular continuum
and the Mai Luo theory. It introduces the formulation characteristics, elucidates
the pharmacological mechanisms, and summarizes the main evidence-based
clinical evidence and safety profiles of Jinlida, Tongxinluo, Shensong Yangxin, and

Qiligiangxin for conditions such as diabetes and prediabetes, ischemic
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cardiovascular and cerebrovascular diseases, arrhythmias, and chronic heart
failure. Additionally, by synthesizing expert clinical experience with
evidence-based research and adhering to ESC standards, the consensus provides
recommendations and clinical evidence levels for integrated Chinese and
Western medicine interventions at key stages of the cardiovascular continuum.
These recommendations are intended to serve as a reference for clinicians in

their practice.
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Annex A
(Informative)
Methods and Technical Approach

The process and methods for developing this consensus were based on the
Technical Specifications for Expert Consensus in the Development and Revision of
Clinical Practice Guidelines for Traditional Chinese Medicine (T/CACM1049-2017)
issued by the China Association of Chinese Medicine. The development process is

illustrated in Figure A.1.

‘ Establish the Guideline Development Team l

v

l Expert Interview ‘

]

‘ Clinical auestionnaires ‘

‘ Consensus Conference on Clinical Issues ‘

[ Determine the criteria for inclusion and exclusion ‘

[ Determine retrieval strategy ‘
v

|
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| E
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'

da A . -
b1 2| Evidence evaluation and classification

‘ ‘ Recommendations for the formation ‘
|
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L

[7
peer review

| Adiudication, Defense ‘

Feedback,revise

Figure A.1 Flowchart of Expert Consensus Development
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Annex B
(Informative)

Literature Screening Criteria and Evidence Levels

The recommendation criteria and evidence quality evaluation standards in

this consensus were referenced from the European Society of Cardiology (ESC)
guidelines (Tables B.1 and B.2). Commonly used drugs for systematic

intervention in the cardiovascular event chain based on collaterals theory are
listed in Table B.3.

Table B.1 - Definitions of Recommendation Classes

Class Definition

I Procedures or treatments proven and/or unanimously recognized as
beneficial, useful, and effective.

ITa Evidence/opinion favors usefulness and/or effectiveness, and the
application of these procedures or treatments is reasonable.

IIb Evidence/opinion is not yet fully proven to be useful and/or effective, but
their application may be considered.

111 Procedures or treatments proven and/or unanimously recognized as
useless and/or ineffective, and potentially harmful in some cases; not
recommended.

Table B.2 - Definitions of Evidence Levels

Level Definition

A Data derived from multiple randomized controlled trials or meta-analyses.

B Data derived from a single randomized controlled trial or multiple

non-randomized studies.

C Based solely on expert consensus opinions and/or small-scale clinical trials,

retrospective studies, or registry studies.

Table B.3 - Usage Indication for Luobing Theory-based Medicine in

Systematic Intervention on the Cardiovascular Continuum

Drug

Common Oral Dosage

Jinlida Granules

9 g/dose, 3 times daily

Tongxinluo Capsules Carotid atherosclerosis: 6 capsules/dose, 2 times daily

Shensong

Capsules

Coronary heart disease: 4 capsules/dose, 3 times daily
STEMI: Loading dose of 8 capsules before emergency PCI,
followed by 4 capsules/dose, 3 times daily
Stroke: 4 capsules/dose, 3 times daily

Yangxin 4 capsules/dose, 3 times daily
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Qiligiangxin Capsules 4 capsules/dose, 3 times daily

Note: STEMI, ST-segment elevation myocardial infarction; PCI, percutaneous coronary

intervention.
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