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[ Abstract ] Objective To explore the impact of adipokine metabolism on coronary microvascular dysfunction (MVD)
and the clinical application value of Shexiang Tongxin dropping pill (STDP). Methods From Sep. 2018 to Dec. 2019, 41
patients with coronary heart disease in Department of Cardiology, Xinhua Hospital Affiliated to Shanghai Jiao Tong University
School of Medicine were enrolled and divided into non-MVD group (20 cases) and MVD group (21 cases); 29 MVD patients
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were randomly divided into basic treatment group (14 cases) and STDP group (15 cases) with basic treatment or additional STDP
treatment for 3 months; and the patient’s complaints, blood biochemical indicators, expression levels of plasma inflammatory
factors and adipokines were analyzed. A myocardial ischemia-reperfusion model was established in male C57BL/6 mice aged
12-14 weeks. Mice were divided into sham operation group, ischemia-reperfusion (IR) group (normal saline gavage), and IR+
STDP group (STDP gavage), with 5 mice in each group. The levels of plasma inflammatory factors were measured by enzyme-
linked immunosorbent assay, the microvascular occlusion of the heart tissue was measured by thioflavin-S staining, and the
differential expression proteins between the IR group and IR+ STDP group were explored by proteomics analysis and verified
by Western blotting. Results Compared with the non-MVD group, the MVD group showed a significant increase in plasma
leptin level ([9.8942.42 ] ng/L vs [4.7611.02 ] pg/L, P<<0.01), a significant decrease in adiponectin level ([ 5.0241.3 | pg/mL
vs[7.19+1.76 | pg/mL, P<<0.05), and a significant increase in resistin level ([9.2042.03 ] pg/L vs [5.70+1.32 ] ug/L, P<<0.05).
Pearson correlation analysis showed a positive correlation between leptin levels and MVD (#=0.82 and P<<0.01). Receiver
operating characteristic curve analysis showed that the area under curve value of plasma leptin was 0.855 (sensitivity 0.714,
specificity 0.867, and optimal cutoff value >9.395 pg/L). After 3 months of treatment, compared with the basic treatment
group, the improvement rates of symptoms of chest distress and chest pain in the STDP group were significantly higher
(73.3% [ 11/15 ] vs 21.4% [ 3/14 ), and the levels of plasma leptin, interleukin-6 (IL-6) and tumor necrosis factor-a. (TNF-a)
were significantly lower ([ 11.3640.54 | pg/L vs [ 12.1240.85 | pg/L, [3.96+1.76 | pg/mL vs [ 8.65+1.29 | pg/mL, [ 24.82+
3.07 ] ng/mL vs [ 32.45%3.32 | ng/mL, all P<<0.05). In animal studies, compared with the IR group, the mice in the IR+
STDP group showed a 45% reduction in no-reflow area (P<<0.01) and a 23% reduction in low-reflow and no-reflow areas
(P<<0.05) after myocardial ischemia-reperfusion; the expression levels of IL-6 and TNF-a were significantly decreased ([378.25 £
19.66 | pg/mL vs [457.32432.01 | pg/mL, [289.71 47.62 ] pg/mL vs[371.28 £41.05 | pg/mL, both P<<0.05). Proteomic analysis
showed that the expression levels of von Willebrand factor (vWF) and intercellular cell adhesion molecule-1 (ICAM-1) in the
cardiac tissue of mice in the IR+STDP group were significantly lower than those in the IR group. Western blotting results also
showed that the expression levels of vWF and ICAM-1 in the IR+ STDP group were significantly lower than those in the IR
group (both P<<0.01). Conclusion MVD patients have abnormal adipokine metabolism and high plasma leptin. STDP can
improve clinical symptoms of MVD patients, reduce the plasma leptin level and inflammatory indicators, and the mechanism
may be related to its antiplatelet and anti-inflammatory effects.
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AL, EEBCONE, T UKE R, B Y]



WFELEER AR 2024 4F 10 H, 55 45 %

e 1253 -

T~8 EBr; B TE AN T UL AEY) e, K
WA TeHEG i R X8, I8 F Tmaged 254 3R A
BT AT, HA R R -S 9OUHEA
JEUE Y (0 1 X dnl Ay A 6 DX, 5 DXl N 2 Y 353
SO DI XN TR S B ZE X8 (2605 N
MR IX s, TCPEN A TR X ) .

133 ARCEALTEGRAF 2N FIRA
FIIR+STDP 2H4% 3 HU/NRAY.ONELH A 178 1 o
W2z, R B 25T B IR R L A ey A7
BRAN R 5E e FR BN RO HIE 2 20 01 1 i 31 A5 26 1
B, {4 Bradford 4347 1 SDS-PAGE #4715 it Al
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PR . s A (2% 206, 0.1% R )
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ITEEMBEL, RIERIRE AR Cy #E (3 um,
25 cmX 75 pm ), {H AR LL 300 nL/min (7
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5/6. P<<0.05 NZ=SRINE R,

134 FEaFaamEan B s J/NRPCIE

], 7r RIPA 2 ¢ wh il h 24 A B, Jl i SDS-
PAGE 73 B 8 H B iU (50 ng) , I EINC
JiE, m— e [B L3l & A yTik (525 AC038) |
0 it 8] %6 BF T 1 (intercellular cell adhesion
molecule-1, ICAM-1) Hifk (425 A19300) Fl il
BN AR AT (von Willebrand factor, vWF ) $T
K525 A1335) | 4 CHRIEH S, A4 HRP
BEEALEPT 1gG, 595 AS014) ZiRFFH 1 h,
Fr A $iikg 0 A 3 F ABclonal Technology 23 &, #
BELLBI¥ 1 2 1000, HECL AL NC )5,
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242) png/Lvs (4.76+1.02) pg/L, P<0.01] . I§
B ZEKFEFREL(5.0241.30) pg/mLvs (7.19+
1.76 ) pg/mL, P<<0.05). PR AKF-THE[(9.20+
2.03) pg/Lvs (570+£132) pg/L, P<0.05] . R
ECT 2554, MVD 4 & H AG PR 1 (il i & 1 F
Fr /3t ) B TFAEMVD 4 (27.69+3.25 vs 3527+
3.83, P<<0.01) , Pearson 54 H7 i 7 IfiL 3¢ 08 %
K-S AR 7 2 IEARDC (r.=0.82, P<0.01)
ROC M £R o B 5 7, AR 1M 3 98 25 /KO 4 W
MVD i AUC B4 0.855, fefdilfa AHE R >9.395 pg/L,
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Tab 1 Basic information of participants

Index Non-MVD N=20 MVD group N=21 Statistic P value
Agelyear, X+ 60.84+9.2 62.6+7.9 t=—0.67 0.51
Male, 1 (%) 3(15.0) 12 (57.1) 1=784 <0.01
BMI/(kgem ), x*s 23.66+3.05 25.07+4.21 t=—125 0.22
Platelet/(L™", X 10%), x+s 226.15+24.88 190.18+49.71 t=3.00 0.03
MPV/fL, X +s 8.70+1.49 9.03+1.39 t=—0.73 0.47
Triglyceride/(mmol-L "), X £ 1.374+0.42 1.62+0.73 t=—141 0.17
TC/(mmol*L™"), X*s 4.45+0.69 4.44+0.86 t=0.04 0.97
HDL-C/(mmol*L™"), x+s 1.404+0.35 1.2940.35 t=1.09 0.28
LDL-C/(mmol*L™"), x+s 2.65+0.47 2.754+0.81 t=—0.51 0.61
FBG/(mmol*L™"), x+s 5.6240.95 5.5941.60 t=0.06 0.95
BUN/(mmol*L™"), x+s 5.26+1.84 5.83+1.90 t=—0.98 0.33
Creatinine/(umol<L™"), X £s 62.28+19.47 66.91+13.24 t=—0.89 0.38
Uric acid/(umol*L "), x+s 331.394+86.90 325.55+110.35 t=0.19 0.85
eGFR/(mL*min '+ [1.73 m’] "), X% 96.16+24.28 94.86+18.58 t=0.19 0.85
ALT/(U-L™ "), X*s 22.35+11.23 22.50+11.93 t=—0.04 0.97
AST/(UsL™"), x=*s 22.40+6.72 21.55+£5.26 1=0.46 0.65
NT-proBNP/(mmol-L "), X+s 54.15+36.85 81.09+59.92 t=—1.00 0.33

MVD: Microvascular dysfunction; BMI: Body mass index; MPV: Mean platelet volume; TC: Total cholesterol; HDL-C: High
density lipoprotein-cholesterol; LDL-C: Low density lipoprotein-cholesterol; FBG: Fasting blood glucose; BUN: Blood urea nitrogen;

eGFR: Estimated glomerular filtration rate; ALT: Alanine transaminase; AST: Aspartate transaminase; NT-proBNP: N-terminal pro-

brain natriuretic peptide.
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Fig1 ROC curve of plasma leptin and MVD
MVD: Microvascular dysfunction; ROC: Receiver operating

characteristic; AUC: Area under curve; CI: Confidence interval.

222 STDP# K TR EZEBHEFEXRERHTF
AF MVD HBEFIRIT 3 A A, EEAITA 3 B4
(21.4% ) & EURMIR . Mo JsiE R 23, STDP
4111 B (73.3% ) BFEVRIIR] . B ek eices,
LRAGIHFE L (P<0.01) . ELISA ¥l 45
(F3) 8K, 397 3 ANE, MR TRARITL
STDP 2 £ 2 1 35 Jg i PRl 98 25 I A9 PR 7 1L-6
TNF-a KFHIREAL (34 P<0.05)
23 STDP#& & AUIR b R o9 e B FLE . %K

JE B fn AR AR X dE AR S IRAMHE, IR+
STDP £H /N B IR TR 5 JC 1 1 AL/ 45% (P<
0.01 ) , IR I=I3E K Jc Iml i T ARk 2L 23% ( P<<0.05)
UM A IR R s (B 2) o M TERTF AR,
IR 41 /N BRI 2% %% 4iE X F IL-6 . TNF-a, IL-1B 7K
S 4 E [ (457.32432.01) pg/mL vs (138.60=+
17.92) pg/mL. (371.28+41.05) pg/mL vs
(134.80£10.01 ) pg/mL, (336.05+65.67) pg/mL
vs (135.20+30.05) pg/mL, 1 P<<0.01] ; i A
BT IR4, IR+STDP 4H/NELfm ¢ IL-6. TNF-a 7K
2R [ (378.25+519.66) pg/mL vs (457.32+
32.01) pg/mL. (289.71+47.62) pg/mL vs
(371.28+41.05) pg/mL, #]P<<0.05] . IL-1B /K
JCHI 284k [ (307.24+55.58) pg/mLvs (336.05+
65.67) pg/mL, P>0.05]. HHBHFsrHras R ([
3A~3D) R, S IR, IR+STDP 41 /) [
DR vWE | ICAM-1 FEAYIA%, & e
BB UESS R PR, AHECT IR, IR+STDP 4H/)
FLOEZH 40T vWE K ICAM-1 & I # kK EH T
P (¥ P<0.01, K 3E) .
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Tab 2 Basic information of MVD patients in different treatment groups
Index Basic treatment group N=14 STDP group N=15 Statistic P value
Agelyear, x s 62.2+8.5 62.7+8.2 t=—0.72 0.43
Male, n (%) 7 (50.0) 9 (60.0) 2 =0.29 0.59
BMI/(kgem ), x*s 26.68+3.44 26.55+3.09 1=0.48 0.64
Platelet/(L™ ", X 10°%), X+ 195.87+43.87 178.50+33.37 t=0.73 0.47
MPV/{L, xts 13.47+1.76 9.87+1.40 t=0.85 0.41
Triglyceride/(mmol-L "), x+s 1.57+0.74 1.50+0.78 t=0.47 0.65
TC/(mmol-L™"), X+s 4.45+0.83 3.8910.91 t=1.79 0.08
HDL-C/(mmol*L™"), x+s 1.20£0.27 1.234+0.33 t=—0.25 0.80
LDL-C/(mmol-L™"), x£s 2.49+0.74 2.12£0.66 t=1.44 0.16
FBG/(mmol*L™ "), x*s 6.4410.96 6.43+2.52 t=0.01 0.99
BUN/(mmol*L "), X+ 6.11t1.62 5.41+0.97 t=1.44 0.16
Creatinine/(umol*L "), X £ 61.07+11.64 69.691+16.89 t=—143 0.16
Uric acid/(umol'Lfl),)fcis 354.80+85.90 361.49+87.58 t=—0.21 0.83
eGFR/(mLemin '*[1.73 m*] "), x£s 102.82+£34.39 93.28+19.91 t=0.94 0.36
ALT/(U*L "), X=£s 35.67x11.16 27.81%£17.73 t=0.85 0.40
AST/(U'Lfl), xts 28.60119.56 27.0619.84 t=0.27 0.79

MVD: Microvascular dysfunction; STDP: Shexiang Tongxin dropping pill; BMI: Body mass index; MPV: Mean platelet volume;

TC: Total cholesterol; HDL-C: High density lipoprotein-cholesterol; LDL-C: Low density lipoprotein-cholesterol; FBG: Fasting

blood glucose; BUN: Blood urea nitrogen; eGFR: Estimated glomerular filtration rate; ALT: Alanine transaminase; AST: Aspartate

transaminase.

&3 STDP Xt MVD & M 3R As i B F R R AE B F 7K F R
Tab 3 Effect of STDP on plasma adipokines and inflammatory factors in MVD patients

X+t

Index Basic treatment group N=14  STDP group N=15 t value P value

Resistin 0 month after IR/(ug*L ") 7.88+0.36 7.70+0.27 0.71 0.50
Resistin 3 months after IR/(ug*L ") 7.79+0.34 7.85+0.48 0.56 0.58
Adiponectin 0 month after IR/(pg*mL ") 679.30+20.33 659.00+25.68 0.74 0.48
Adiponectin 3 months after IR/(pgemL ") 660.54429.53 662.224+33.96 —0.11 0.91
Leptin 0 month after IR/(ug*L ") 11.944+0.26 12.28£0.63 —1.21 0.25
Leptin 3 months after IR/(ug*L ") 12.1240.85 11.361+0.54 —2.21 <0.05
IL-6 0 month after IR/(pgemL ") 4.7610.85 5.01%£0.45 —0.45 0.68
IL-6 3 months after IR/(pgemL ") 8.65+1.29 3.96+1.76 3.72 <0.05
TNF-0. 0 month after IR/(ng*L ") 35.08+5.49 41.10+£7.22 —1.15 0.31
TNF-a 3 months after IR/(ng*L ") 32.45+£3.32 24.82+3.07 2.82 <0.05
IL-1B 0 month after IR/(pg*mL ") 6.011+3.46 5.424+1.50 0.62 0.54
IL-1B 3 months after IR/(pgemL ") 5.08+0.25 5.98+3.00 0.98 0.35

STDP: Shexiang Tongxin dropping pill; MVD: Microvascular dysfunction; IR: Ischemia-reperfusion; IL-6: Interleukin-6; TNF-o:

Tumor necrosis factor-a; IL-1p: Interleukin-1p.
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Fig2 Effect of STDP on microvascular obstruction in
myocardial IR mice
n=>5, xxs. STDP: Shexiang Tongxin dropping pill; IR:

Ischemia-reperfusion; AAR: Area at risk; LV: Left ventricle.
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Fig 3 Analysis of differentially expressed proteins in heart tissues of mice between IR and IR+STDP groups

A: Statistical analysis of differentially expressed proteins. The IR+ STDP group showed significant down-regulation of 190 proteins

and up-regulation of 222 proteins. B: KEGG pathway enrichment bubble chart of the differentially expressed proteins. C: GO

classification analysis of the differentially expressed proteins. D: Protein-protein interaction network of the differentially expressed

proteins. E: Western blotting analysis of vWF and ICAM-1 proteins in mouse cardiac tissue (#=35, x£s). IR: Ischemia-reperfusion;

STDP: Shexiang Tongxin dropping pill; FC: Fold change; MAPK: Maitogen-activated protein kinase; cAMP: Cyclic adenosine

monophosphate; JAK: Janus kinase; STAT: Signal transducer and activator of transcription; KEGG: Kyoto Encyclopedia of Genes and

Genomes; GO: Gene Ontology; VWF: von Willebrand factor; ICAM-1: Intercellular cell adhesion molecule-1.



WFELEER AR 2024 4F 10 H, 55 45 %

e 1257 -

i P PR e ot 2 ] R P R P A1 22 33, L
A I S E TP B SRR, ] s A
TR R AR RO LA BORG HE F R S AR
W75 25 4R, MVD B IR BE i R 7K A 7
AR, FST & BRE 2R T e R R A R A S
PI3K FM5 555 5 S st I 3 S5 2 55 5
%, IR RIS R A A, 2 sh kot i hfi £k Fn
MR AL . E A BFFEIE I 8 KT 8 5 1/
BOERAE . SR L ATR I I 5 A A s G T
UEAh, 98 Z BRI T RE RN, FE5 AT LA
SRR L ST R SR BN R A 14 5
BT, BRI PR 0 298 2 R I IR
T MVD FEARI AT AT, AEATY R KFEAR I PRI
FEE—HUFSL

AR, B ThPERSS A R E A, MVD
PP EITIE B 2R Z B AN E M. R s
ML ERAT, IR MR, N btk sh
KGR 5 v B A 2 BRARRL, OS8R . 1A T AN
s L O N (i ) RT 2] SEIR sh bk A
TEF R LA Z 300 WEE AR R 22 e Hos B L
BT NEA) MVD Z R #4 AR A4 R
R IAPVE FHIE BSOS RO . AAER, SRR IS RH
KRRER TR, PEARBIRI . 45506 AR W,
PN S A 2 A5 3 DAL ) .t rp 2y
R E RN B 2AJLTAER DI S, STDP &4t H
2N b W B B R L v I R IR Y7 i O O
IR 1 IR AL L 25 R, o AN TR R . AS2E
MR WERR. MPS. AT BB, KA
G, REINERZE . MR Ml )12, b
O TR AR, WO . ARBITES, )b I
EAHMRAFIBITVER, 1R 32258 T h BEBHIE
A IMFIE, UE UL . Mape | OB R
ity Y BFSTIES: STDP HAT (40 1 45 A
R R i LT SR, STDP Ay 32 %
WA Y L AZRED . A ks A
A Tt NR R B AE L B A STDP K
T8 AR LT I T A%0nT BEHL A 0 R I R AR
YER . ABEFEH, AT IERIAIT 4L, STDPiRYT
3AHJEMVD B EURB R Mg S e Rk D,
M3% IL-6, TNF-o, ¥8 Z K FFEAK, 58 STDP 1]
R b . AR IR IR GE MVD B E
AP, 19 Z K P AR AT /R MVD Il IRG

ISP RV T B, iF— 2 s W SRR T
STDP FEHALEI, 455427~ STDP Al fft.CofJL IR AR
Ja /B MVD B0, IR R AE - 3Rk R R, O
I 40 41 vWF | ICAM-1 ik &Ik, vWF & —Fh
B AR R e T, AR AT A P
41 i P A 2R - i A8 /N ( Weibel-Palade body )
P, S H T2 TARY Y B2 45 ahm s B i i 5 3 B2
BB, WA /N AR A2 45 A P Rk
PR T &R B M. A L ICAM-1 fER A+ T
VRGP T 4 L5 A PN R A AR A R, oY R R
ICAM-1 7] 2 5§ 28 B e IR B kA A TGS 1S s 21
SRR, TESAE SN L I0LAEF- 1 ATLA e % R
T 40 i &0 R RN 47 T e PR A Y L X
] STDP 2k 3% MVD il B9 /5 & 22 48 Y, Al e
SHR . PUl/IMREEARDE, 1 HAE 4 A R] e
JiIR=a ) o

g5 LAk, MVD B I 28 KT,
8 R ACE T AT TN MVD I RGBS A Rk
STDP G Y7 Al 20 3% MVD B4 B RER, R i 2% 9%
RO RISAETebr, HAERPLHI 5905 . PV
X, (AR IRASE

[Z % k]

(1] ARH, =535, SR AL b, 55 SR 3l ik Bl i A8 952 0 vh
VEBEZS ALY TR IGR[T] . g B85 40 i i 45
2k, 2022,20( 21 ):3841-3850. DOI: 10.12102/
j-issn.1672-1349.2022.21.001.

[2]  ARIBASE, ELIAS-SMALE S E, DUNCKER D J, et al.
Questionnaire survey on cardiologists’ view and
management of coronary microvascular disease in
clinical practice[J]. Neth Heart J, 2019, 27(5): 252-262.
DOI: 10.1007/s12471-019-1274-x.

(3] R B 227 2 IR 3 Bk i 8 v R 2T 4R
T H 4R S IR T B2y RR ) ] P R
Z475,2023,64( 21 ):2261-2268. DOI: 10.13288/j.11-
2166/r.2023.21.017.

[4] TAKAOKA M, SUZUKI H, SHIODA 8, et al.
Endovascular injury induces rapid phenotypic changes
in perivascular adipose tissue[J]. Arterioscler Thromb
Vasc Biol, 2010, 30(8): 1576-1582. DOI: 10.1161/
ATVBAHA.110.207175.

[5] TANAKA K, SATA M. Roles of perivascular adipose
tissue in the pathogenesis of atherosclerosis[J]. Front
Physiol, 2018, 9: 3. DOI: 10.3389/fphys.2018.00003.

(6] 2T, M, 4L B AAR A, % 259 X R EE R VE
ARITTEHERELT] . AR A IR, 2016, 320 11 ):
969-971. DOI: 10.3760/cma.j.issn.1000-6699.2016.11.017.

[7] DU X. Post-infarct cardiac injury, protection and repair:



1258

MR R AR 2024 4F 10 H, 55 45 %

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

roles of non-cardiomyocyte multicellular and acellular
components[J]. Sci China Life Sci, 2018, 61(3): 266-
276. DOI: 10.1007/s11427-017-9223-x.

ER DA ARG HRE 2, P EGIN
o3 R B2 e R (55 2 ) (D] b [ B 20
2R (TR ), 2018, 10 6 ): 1-130. DOL: 10.12037/
YXQY.2018.06-01.

PADRO T, MANFRINI O, BUGIARDINI R, et al.
ESC Working Group on Coronary Pathophysiology
and Microcirculation position paper on ‘coronary
microvascular dysfunction in cardiovascular disease’[J].
Cardiovasc Res, 2020, 116(4): 741-755. DOI: 10.1093/
cvr/cvaa003.

KNUUTI J, BALLO H, JUAREZ-OROZCO L E, et al.
The performance of non-invasive tests to rule-in and
rule-out significant coronary artery stenosis in patients
with stable angina: a meta-analysis focused on post-test
disease probability[J]. Eur Heart J, 2018, 39(35): 3322-
3330. DOI: 10.1093/eurheartj/ehy267.

DEAN J, DELA CRUZ S, MEHTA P K, et al. Coronary
microvascular dysfunction: sex-specific risk, diagnosis,
and therapy[J]. Nat Rev Cardiol, 2015, 12(7): 406-414.
DOI: 10.1038/nrcardio.2015.72.

NICCOLI G, SCALONE G, LERMAN A, et al.
Coronary microvascular obstruction in acute myocardial
infarction[J]. Eur Heart J, 2016, 37(13): 1024-1033.
DOI: 10.1093/eurheartj/ehv484.

HAR R 27 22 O L 7 7 2 SRR 50 2, AR R
220 MR 2 AU IER 220, Th AR B2 20
IR MO I e, 45 SR Sl IR
PRI IZ WA 1 L 5361 T ] b R A,
2017,32(5):421-430

o AR BE e 20 LB R 2 E 2R B
ML PR 2 W 53697 L A R T ] b G PR 2
#£,2020,35(12):1149-1165. DOI: 10.3969/j.issn.
1000-3614.2020.12.001.
SWIATKIEWICZ I, WROBLEWSKI M,
NUSZKIEWICZ J, et al. The role of oxidative stress
enhanced by adiposity in cardiometabolic diseases[J].
Int J Mol Sci, 2023, 24(7): 6382. DOI: 10.3390/
ijms24076382.

WANG H, LUO W, EITZMAN D T. Leptin in thrombosis
and atherosclerosis[J]. Curr Pharm Des, 2014, 20(4):
641-645. DOI: 10.2174/13816128113199990015.
BIGALKE B, STELLOS K, GEISLER T, et al.
High plasma levels of adipocytokines are associated
with platelet activation in patients with coronary
artery disease[J]. Platelets, 2010, 21(1): 11-19. DOI:
10.3109/09537100903377584.
SIERRA-HONIGMANN M R, NATH A K,
MURAKAMI C, et al. Biological action of leptin as an
angiogenic factor[J]. Science, 1998, 281(5383): 1683-
1686. DOTI: 10.1126/science.281.5383.1683.

LORD G M, MATARESE G, HOWARD 1J K, et al.

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

Leptin modulates the T-cell immune response and
reverses starvation-induced immunosuppression[J].
Nature, 1998, 394(6696): 897-901. DOI: 10.1038/29795.
SHAMSUZZAMAN A S, WINNICKI M, WOLK R, et al.
Independent association between plasma leptin and
C-reactive protein in healthy humans[J]. Circulation,
2004, 109(18): 2181-2185. DOI: 10.1161/01.CIR.
0000127960.28627.75.

LA KRR R S h P B 2 ARy L] E
FAFBEBE 4, 2005, 190 6 ):362-364.

LR BRAIE B o B A B Y RS AR ]
2 EE AR, 2012,26(3):90-91. DOT: 10.
3969/j.issn.1671-7813.2012.03.55.

I KGR S RERE i S SRR BEID ] . Jb e b
R EEZ R, 2007.

LIANG C S. Sympatholysis and cardiac sympathetic
nerve function in the treatment of congestive heart
failure[J]. ] Am Coll Cardiol, 2003, 42(3): 549-551.
DOI: 10.1016/s0735-1097(03)00643-0.
XIONG M Q, JIA C L, CUI J G, et al. Anti-
atherosclerotic effects of bear bile powder in Shexiang
Tongxin dripping pill: a mechanism study[J]. Chin J
Integr Tradit West Med, 2015, 35(9): 1083-1089.
XIONG M, JIA C, CUI J, et al. Shexiang Tongxin
dropping pill attenuates atherosclerotic lesions in ApoE
deficient mouse model[J]. J Ethnopharmacol, 2015,
159: 84-92. DOI: 10.1016/j.jep.2014.11.013.

LIN S, LIN J M, ZHANG L, et al. Shexiang Tongxin
dropping pill protects against Na,S,0,-induced hypoxia-
reoxygenation injury in HOC2 cells[J]. Chin J Integr
Med, 2019, 25(6): 439-445. DOIL: 10.1007/s11655-018-
2976-4.

R B RO AUIRY T B4R T Lo O U B 70 B
X} B E M NR e 28 S T8 /K- sz [T . BT
[£2,2016,29( 6 ): 1122-1123. DOI: 10.14035/j.cnki.
hljyy.2016.06.038.

W SO, S, T A8 5E . AS B Rb 5/ EEG
PCATL X AR R /)N BB iR AR i s e L0 ] 22 el B
24,2015,26( 3 ):518-521. DOI: 10.3969/j.issn.1008-
0805.2015.03.003.

ST A2 7 PFZ I AL B0 PR B A LT
EZR \TNF-a IL-6 {2 MALT ] . s EEIG RIS, 2014, 6
(9):5-6. DOIL: 10.3969/j.issn.1674-7860.2014.09.002.
BIGUZZI E, SIBONI S M, CESSIE S L, et al.
Increasing levels of von Willebrand factor and factor VIl
with age in patients affected by von Willebrand disease:
reply from original authors Biguzzi et al[J]. J Thromb
Haemost, 2021, 19(1): 310. DOI: 10.1111/jth.15150.

M A, B, B, A B DIBR AR BT R I
15 sP-selectin . sSICAM-1 7K 254k A FLilf R 2 X[T] .
S IRYT 44,2020, 12( 9 ): 1208-1212. DOIL:
10.3969/j.issn.1674-6929.2020.09.020.

[(AxHiE] BT





