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Table I Baseline characteristics of patients with chronic heart failure and ¢i deficiency and blood stasis syndrome
caused by ischemic cardiomyopathy
ERE| XFHAZH (10451]) HITH (104]) PE
HAk (%) 7 (70.0) 8 (80.0) 0. 606
WIS, wxs 68.90x14. 86 65.40<14. 46 0. 600
SRR, xts 4.20+1.55 3. 60+0. 97 0.312
REAE B/ kg-m™?, Fts 26. 72+4. 85 25.74+3. 63 0.614
LVEF/%, x+s 40. 10+10. 96 39.50+7. 43 0. 888
BUN/mmol - 17", x=s 8.50+3. 63 7.69+2. 87 0. 587
UA/pmol - L7, Fs 522.10+171.72 501. 80+216. 28 0. 819
Cr/pmol < L7, Fs 111.57+53. 81 95. 46+23. 39 0. 705
FPG/mmol - L™, %+s 6.89+3.20 7.69+3. 40 0. 596
TC/mmol - L™, Fts 4.49+1.50 3.59+1. 13 0. 148
LDL-C/mmol - L™, %+s 2.86+1. 10 2.23+0. 86 0.173
HDL-C/mmol-L™", x+s 1. 15+0. 25 1. 06+0. 33 0. 540
TG/mmol-L™", M (P, P) 1.25 (0.94, 1.49) 1.35 (0.83, 1.48) 0.597
NTpro-BNP/pg-ml™', M (P, P 2190. 00 (436.00, 4952.00) 776.50 (422.25, 2270.25) 0.226

¥ LVEF, ZEZE4Fimsr40; BUN, JREHA; UA, JRER; Cr, WUEF; FPG, ZMEIMH; TC, SHMEEE; LDL-C, fIR% NS 8 10 s

HDL-C, &% BENRE ARSI TG, HHM=M; NTpro-BNP, NImfiifhikniifA.
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Figure 1 PCA and OPLS-DA scores plots of urine metabolites before treatment in both groups of patients with chronic heart failure
and gi deficiency and blood stasis syndrome caused by ischemic cardiomyopathy
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Figure 2 Orthogonal partial least squares-discriminant analysis (OPLS-DA) score plot and permutation test of urine
metabolites before treatment in both groups of patients with chronic heart failure and ¢i deficiency

and blood stasis syndrome caused by ischemic cardiomyopathy
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Figure 3 PCA and OPLS-DA scores plots of urine metabolites after treatment in both groups of patients with chronic heart failure
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Figure 5 PCA and OPLS-DA scores plots of urine metabolites before and after treatment in both groups

of patients with chronic heart failure and ¢i deficiency and blood stasis syndrome caused by ischemic cardiomyopathy
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Figure 6 Orthogonal partial least squares-discriminant analysis (OPLS-DA) scores plot and permutation tests of urine metabolites before and

after treatment in both groups of patients with chronic heart failure and ¢i deficiency and blood stasis syndrome caused by ischemic cardiomyopathy
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Ry 3 S A O 1 P AR T R FS Y 25 S EARI Y, 4
TR, X IR B 2 A A 3R, 43 ah
AR . MER . AR, HFRWEBIRITHIREIR IR
P FYERI A 175, HpSEiR ., 3.4-— 5%
PR . WIVRREIRER . MR . SRR S R BRI T
o, WMER. «-FEE. B-EAH. IO .
NG, S E iR, wadiR., MOkom, HismE, RE.
HAER . R & RBIAITHIEAL, PEILE 2,

K2 PLLBR O LR VO ) R I SR
TRTT HIG PRI 2E S AP A AL B
Table 2 Changes of differential metabolites in the urine of
patients with chronic heart failure and gi deficiency and blood

stasis syndrome caused by ischemic cardiomyopathy

. AL

21 51 R VIPfH  Pfi  FC{H -
BTl R 1.36  0.046 4.41 b+
LR 1.43  0.028 2.09 FFF

g | ek i 1.63  0.047 1.86 FJF

AR 1.56  0.018 1.65 kJF

3.4- 5% Bk 1.24  0.030 1.60 EJF

HHIR 1.65 0.046 0.69 FF&

PRE 1.42  0.038 0.58 T
REHR 1.35  0.037 0.32 Tk

SERIR 1.65 0.026 0.18 Tk

L 2,18 .79 0.029 0.17 Tk
FESERR 1.35  0.039 0.16 Fk&

- AT b 1.83  0.019 0.14 T

HEEn 1.80 0.025 0.12 Fk&

JIE B 1.78 0.028 0.10 T
Y 1.75 0.032 0.06 T

=N 1.75  0.013 0.02 Tk

o] % 1.55  0.042 0.02 T

XPIREH ERER 1.21  0.004 0.68 FF&
R 1.21  0.004 0.68 k&

Lz 1.25  0.015 0.67 Tk

e VIP, AERE; FC, ZRAAE

3.5 WBITAETE AR E R ST R
Sk W e A S AR T VR AR R A2
41 P 5 2 ) i A 2 1 22 AR S A Metabo-
Analyst H AT A B AT o 45 RANAEIRIT 4R
I7 IS IR RS B Y 17 4> 22 AR s R 4 444G
WHEE, BN & B -(RNA Y S, AR . 5
A . FAMREYER, BER. 2R, 558
ARG, MERAEY AR, BARIES,

R3O G WU B ML ) el SR LRSI IR 4
RIS 22 5 AU A £ QI i 3 45
Table 3 Pathway analysis of differential metabolites in the
treatment group of patients with chronic heart failure and ¢i deficiency

and blood stasis syndrome caused by ischemic cardiomyopathy

N VCEL  45IRE

AR % A mE P{E
FATE-RNA W& i 5 0.001 <0.001
WA, @R . T @R 2 0.063 0. 002
MR . SCRMR . S AR 3 0.083 0.003
ARG 2 0.099 0. 005
4 g

ICM 2 CHF B MLOCHEAE T AL O 1,
SIS, BRI FE, SFBOKE . MR
PR A, P, 28 ACRBE L TR R K B
BITEW ., FHEER G (LA THRERT ) i
KL s, IEREA S P TTEEZR, Sk, 3R
AL fE BEEIE MAGIRFIK,, FHRR . ST,
HREPE D B R, AT g2 AT, TR
KW, S WA, BT R
KZH, SRR G w0 . CHE A 307
R SRR R TR AR IT 1ICM 3 CHE S
MSFEUE A VE FABLA , A5 0 1R 5 20~ AR X
ZH TCM E CHF =R IfiL 58 31F 28 3536 7 1 I 19 DR TR
AT T 2R BT, 45 R0 vk 22 AR
220 %, BBV R S SR B R R AR, oot
AIRIT S M2 o Al . CEmR . B
R, HE BRI T AT s IRIT LRI IS 2
SR L, I H S X BAEYT R E B9 22 A0
YA, FEOMEERR . REAR . SAR. 750
AR, RARFEAERLYR, 255 EMEB N
AME-RNA YA, HER. A R, Foam
VG BURBEAR , SRR G AEXIRIT AW
SR B R Y, TR R o R S R T
ARG, B B FEIRI7 4 i AR R
HHAL.

FEIRYT IR T I a R 4 BT A5 B 10 25 5
Ry, RRERFEESS TAB-ARNAEY S
BaEAE, FEIAEY A BT R, A RNA A
AT A A 2 2L 1R R AH B A8 tRNA JE i 42 19t 2 -tRNA
S T B A EOR Y AR R, R
ML (RNA B B Y D RE S fA mT DL LRI & 2 A
R, 505 N AERK E T (VEGF) #ik
R DT 0 LA ) A e A IS R R e 2
A BTN Z 0 IR SN B B AN A %,
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MHLOREE R " HERR . A R AT RS
PR B FER (BCAAs), JEE A A Mt #E
HWERRR, FESH5THAER. RE8R. 752
QARG S RIS . JEH BCAAs 1
B S AT (IR) Kz 2 AUBE JR G (14 56k T PR
T IREFHEGE RN FE, FR &2
A0 T3 5 by 18 3 AR 2 B B Ay R
TEIR Y & R i R R, BCAAs AJ FH IR 2L 304 75 ih
HEMEE (mTOR) 15 53 i M i ) 55 8 1% AL
1R B 2 AE S 545 = 2. I VEGF 8 1 .
mTOR 38 F§A0 Z FATHT AT 52 07 18 1 9 DR o R
H5#Eg > BEaAREES 5 THAMRNWEY S
WORAR . WFE R, CHF B A 2 R T 4 2 0l
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Effect of Shengjie Tongyu Decoction (Jtf#ii5#5%%) on Urine Metabolomics in Patients with Ischemic Cardio-
myopathy-induced Chronic Heart Failure and Qi Deficiency and Blood Stasis Syndrome

SUN Ziyi', YAO Kuiwu’, WANG Zihan', LIU Jingnan', SHI Zaixiang’, FAN Jiarong', HUANG Li’, LI Chunyan’
1. Beijing University of Chinese Medicine, Beijing, 100029; 2. Eye Hospital, China Academy of Chinese Medical Sciences;

3. China-Japan Friendship Hospital

ABSTRACT Objective To investigate the possible mechanism of Shengjie Tongyu Decoction (F}fii@ 553 , STD)
for treating chronic heart failure (CHF) with ¢i deficiency and blood stasis syndrome induced by ischemic cardiomyo-
pathy (ICM). Methods In a randomized controlled trial, 20 patients with ICM-induced CHF and ¢i deficiency and
blood stasis syndrome were divided into a treatment group and a control group with 10 cases in each group. The con-
trol group was treated with conventional western medicine, and the treatment group was given STD, one dose daily,
additionally. The duration of treatment for both groups was 4 weeks. Urine samples from both groups before and after
treatment were analyzed using hydrogen nuclear magnetic resonance spectroscopy ('H-NMR) detection technique,
and principal component analysis (PCA) and orthogonal partial least squares discriminant analysis (OPLS-DA) were
applied to screen for differential metabolites within and between groups before and after treatment. Metabolic pathway
analysis was performed using MetaboAnalyst. Results No differential metabolites waw found between groups be-

fore treatment. There were two differential metabolites , that is fructose and «- Hydroxyisovalerate, between the
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two groups after the treatment, and their levels were lower in the treatment group. A total of 20 differential metabolites
were screened out in the intra-group comparison before and after treatment, of which there were three in the control
group, including lactate, tyrosine, and tryptophan, all at reduced levels compared to the pre-treatment period. In
the treatment group, 17 metabolites were screened out, including valine, 3,4-dihydroxymandelic acid, indole sulfo-
nate, nicotinic acid, and hippuric acid, whose levels were higher after treatment, and arginine, a-glucose, B-glucose,
acetoacetic acid, choline, isoleucine, leucine, guanidinoacetic acid, mannitol, urea, methionine, and aspartic
acid, whose levels were lower after treatment. The metabolic pathway analysis showed that only the differential metab-
olites before and after treatment in the treatment group were enriched for four metabolic pathways, which were amino-
acyl-tRNA biosynthesis, biosynthesis of valine, leucine and isoleucine, degradation of valine, leucine, and isoleu-
cine, and arginine biosynthesis. Conclusion The mechanism of STD for the treatment of CHF and ¢i deficiency and
blood stasis syndrome induced by ISC may involve the regulation of fructose and branched-chain amino acid metabo-
lism and isoleucine-tRNA biosynthesis.
Keywords ischemic cardiomyopathy; chronic heart failure; ¢i deficiency and blood stasis syndrome; Shengjie
Tongyu Decoction (JHi#if#5% ) ; metabolomics
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Shengjie Tongyu Decoction ( J1f#ii#%%) Combined with Conventional Western Medicine for the Treat-
ment of Qi Deficiency and Blood Stasis of Chronic Heart Failure caused by Ischemic cardiomyopathy: A
Randomized Controlled Trial
SUN Ziyi', YAO Kuiwu’, WANG Zihan', SHI Zaixiang’, FAN Jiarong', YANG Deshuang', HUANG Li’,
LI Chunyan’
1. Beijing University of Chinese Medicine, Beijing, 100029; 2. Eye Hospital, China Academy of Chinese Medical Sciences;
3. China-Japan Friendship Hospital
ABSTRACT Objective To evaluate the effectiveness and safety of Shengjie Tongyu Decoction ( Tt fift i %% %% ,
STD) in the treatment of chronic heart failure with gi deficiency and blood stasis caused by ischemic cardiomyopathy.
Methods A total of 60 patients with chronic heart failure with gi deficiency and blood stasis caused by ischemic car-
diomyopathy were randomly divided into treatment group and control group with each group of 30 cases. The control
group was treated with conventional western medicine,, and the treatment group was treated with STD one dose daily in
addition to conventional western medicine. The duration of treatment for both groups was 8 weeks. The changes of
Kansas City Cardiomyopathy Questionnaire score (KCC(Q), New York Heart Association (NYHA) cardiac function
class, left ventricular ejection fraction (LVEF), 6-minute walk test distance (6MWTD ), N-terminal brain natriuretic
peptide precursor (NTpro-BNP) levels and traditional Chinese medicine (TCM) pattern score were detected before
and after the treatment in the two groups, and the safety was evaluated. Results The total effective rate of the TCM
pattern score in the treatment group was 96. 67% (29/30 cases) , and that in the control group was 50% (15/30 cases).
The treatment group was better than the control group (P<<0.05). Compared with those before treatment, the KCCQ
score, NYHA cardiac function classification, 6MWTD, and TCM pattern score improved in both groups after treat-
ment, and LVEF, serum NTproBNP level in the treatment group also improved (P<<0.05). Compared with those in
the control group after treatment, KCCQ score, NYHA cardiac functuio class, LVEF, 6MWT and TCM patter score
in the treatment group were significantly different (P<<0.05) , and the improvement in the treatment group was
supperior to that in the control group (P<<0.05). During the trial, six patients in the control group and one in the
treatment group were admitted for heart failure exacerbation, eight adverse events occurred in the control group and
four in the treatment group, which were judged to be unrelated to the adverse effects of the experimental drug.
Conclusion STD combined with conventional western medicine therapy can improve cardiac function, TCM pattern,
exercise tolerance, and quality of life in patients with chronic heart failure with ¢i deficiency and blood stasis caused
by ischemic cardiomyopathy, and the effect is safe.
Keywords ischemic cardiomyopathy; chronic heart failure; ¢i deficiency and blood stasis; Shengjie Tongyu Decoction
(FH#iE 5% ) ; Kansas City Cardiomyopathy Questionnaire score
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