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FFEXT 4 M 20194F 6 H 11 H £ 202046 H 22
Hatiz il v EA W EBERE (314]) . Jbat
HEZRERENER (324)) . KitrpEZykE
E—MHE R (2461)) , g2 R R e e
BEBe (24 61) . e vr B2y R E 5 — BB
(2441)) . WALE hEERe (2361) . BUER b B 25 K2
B IR EEBE (244511) . 7 M 2R 24 K45 — B s BE e
(246]) . =R TEER (2441]) . BT EA R
LREERE (2441) . HAETEERE (246]) . VEES
R KM R P B EE R (2261) 12 %430/ 300
Bl AR R L S R
1.2 #d¥rini

PH RIS WibR Ll A A GO 248 7
FALP e, HA O g e R TR0 0 e PR
R, FIRFE TIMEZ 1. 1) faE & ARk &
ARG ST-T Ak AR, sl B0 L EIAT ST BERAIR,
ol T B, (AR & ER 2 “REERAL”; g
24 /N B A B I R I SR A — 2 ST-T 42
fho 2) XFFHFEOHRERE . BetA R G
R (LBBB). STE FFE>1 mm. #HELOE . Hg
SRRSO H P8 S e LUORE B IS &, fafar ol
REIRIS BHE s R & PRz 3h )5 % (Bruce J7
%), zhiREHEYE. 3) FRIk CT i R &
DA AL FE S B T SO AE >50%, 4) SRl
WU F1 MR S Ik ZR G e 2 5 (RIEfE =61
) R B .

PRI S5 UE K HAIE B b EEFRIEARfES R
MBS W iSYTHe R (PUBRERHR ) st OO
LR CREIGKRST ARE - )
Crh 2y 2l RBF R R GRA7) ) ™. ChEE
WU WITRUbRIE) 1Y, FFEE B L RIBUERIE . 1)
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Mt sz IRaRet, RRER Z, [EmiE, ok
BTN S UK 28 (SRR R ) Fhk: &
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SEMeRIE . BT AR . BIE R, PkEZ. 4)
IR A5 FERELRE . W02 A Wi, SRl T R SRS
mEpsr, sBRIE, H5 (B . 25 gH
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B MR IR B A5 UE BB B A5 HEE (RS AR
S . LD ; 2) IR 35~75% 5 3) MIENR
MR AT P 255005 4) A RS 02 8 54 W)
.
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R UK A L OIS (NYHA) O IhRES I
IV IR0 S 5808 7 s 2) ARIGYT B Y iU
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YRR . P EEIFIREA S (ILENRREALL
fiff 1 K A B R S G RS WK P v TR H (L BR Y 3
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o, ARSI GO BIE R A RGHUE, A TR
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R3. 5. 0 AR AE A Rl A (] (4 AR SR kA 7
R SR R T IE 52 i 5 /> = 3 1 1) 43 Hr
(OPLS-DA) Xy MACHHm) Sk 2 5 . INAR1S
2275 43 BT OPLS-D A #5445 e X RE AR 432 Y 53
BREE (VIP) =14120 00k th A [R] i R a4l 4R 22 57
AR, 4562508 (FC) =20k flaRT: 2=

SR . 55 0 H] Metaboanalyst5. 0 {4 X 22 5
R T S 0T, B S T I
2.3 %itFgix

K R4.2.1 e it 8 f4 . SAS 9.4 LA ) SPSS
26. OHEATSEIT 43T . THREBORM R IERS S, LIy
Babrmizs (xxs) Fom; AFEERSAMRT, i
M. ETFWAiE (M (P, P ] o, 115K
TORME RAEL . H R MR . R iR AL
] BRI R R iR br 2 Al e, Sl
B IES MR 22081, ARER M e
Wrk/R=-KAT (K-W) #:56. LLP<0.05 M2ERA
Giit2EE .
3 #R
3.1 B HmAERSRRBEARLLEIER L FIER
F 0 — R LA

300 BB HENA SN, Hrh B 2076, L&
P93 fil; 35~44 % 164, 45~59 % 9444 . 60~75 %/
190515 A WK 52 93 4] . AR 2 794915 A It i
995 203 51 . WEDRIE 844 . iHRINCAE 57 1 . 181 H %
330, BHE— MR 1, S UEAER . AR
s PRI S A IR EIRIUE >R 25 5 A SR X
(P<0.05).
3.2 BUHmRABERCKBEMRLLEIERFLFIEE
F 0GP BRI

F2IR, PR E LSRR 7 s 5% k. i
Wil e A2 0 WHRIERE = S, Wbk, B
KW, FHWAUE B E LR SLIE K, BagE, Rk

R 300 56 R A AL 0 B PR EL A5 IE S HAEIE 8 — POk 4R

Table 1  Comparison of general characteristics of 300 patients with stable angina pectoris due to coronary heart disease

with phlegm-stasis binding syndrome and its accompanied patterns [ (%) ]
| RIRELSIE(1200)) PR EZEIRSMEUECI2561])  PRPEEASFRAAAE(384]) BRI B LSRR UE (17 £51)) PE
PES 0.011
% 87 (72.5) 75 (60.0) 33 (86.8) 12 (70.6)
oL 33 (27.5) 50 (40.0) 5 (13.2) 5(29.4)
SRR 0.619
35~<45 % 5 (4.2) 8 (6.4) 2 (5.3) 1(5.9)
45~<60 % 44 (36.7) 32 (25.6) 13 (34.2) 5 (29.4)
60~75% 71 (59.2) 85 (68.0) 23 (60.5) 11 (64.7)
U 32 (26.7) 28 (22.4) 24 (63.2) 9 (52.9) 0. 001
AR s 28 (23.3) 28 (22.4) 17 (44.7) 6 (35.3) 0.031
B IFBR
e I 77 (64.2) 92 (73.6) 25 (65.8) 9 (52.9) 0.188
PR I 36 (30.0) 33 (26.4) 10 (26.3) 5 (29.4) 0.934
= JI LA 31 (25.8) 13 (10.4) 10 (26.3) 3 (17.6) 0. 006
M rEE % 15 (14.9) 13 (11.8) 5 (15.6) 0 0.914
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Table 2 Distribution of traditional Chinese medicine symptoms in patients with stable angina pectoris due to coronary heart disease

with phlegm-stasis binding syndrome and its accompanied patterns (B (%) ]
. PRI 45T PR H AR R EAIRTIRE PR AR A
e BB
(12041) (125) (384i)) (17 1)
SRR B AL Tk 112 (93.3) 87 (69.6) 37 (97.4) 11 (64.7)
e 106 (88.3) 100 (80.0) 32 (84.2) 11 (64.7)
Jy ped 105 (87.5) 88 (70.4) 27 (71. 1) 13 (76.5)
v 87 (72.5) 96 (76.8) 29 (76.3) 10 (58.8)
21 5 69 (57.5) 61 (48.8) 21 (55.3) 9 (52.9)
NN ES 63 (52.5) 88 (70.4) 24 (63.2) 10 (58.8)
2 62 (51.7) 40 (32.0) 24 (63.2) 9 (52.9)
[ & 58 (48.3) 41 (32.8) 15 (39.5) 11 (64.7)
e, O, NP AR, Fois 54 (45.0) 63 (50.4) 20 (52.6) 9 (52.9)
T K = 48 (40.0) 73 (58.4) 19 (50.0) 9 (52.9)
TP IR A 33 (27.5) 31 (24.8) 18 (47.4) 3 (17.6)
e 29 (24.2) 27 (21.6) 14 (36.8) 2 (11.8)
z7 0 108 (86.4) 0 0
5k 0 101 (80.8) 0 0
MY 8 0 90 (72.0) 0 0
A 0 72 (57.6) 0 0
P 0 68 (54.4) 0 0
SR BE TS 27BN S B0 | RS HE R 0 0 32 (84.2) 0
i - fo R A el 9 0 0 28 (73.7) 0
AR L 0 0 26 (68.4) 0
155 AR 0 0 17 (44.7) 0
H 0 0 0 15 (88.2)
L5 RS R AN B RS 2 0 0 0 12 (70.6)
AL TS5 | R 0 0 0 12 (70.6)
AR 0 0 0 11 (64.7)
M 0 0 0 9 (52.9)

B 2E < RIS IR N 2 W5 SRR 2R
B M) Ol T O AN 2 AR R
KRAEFTE5 PR RB AL W i TEE A A2
iy, SRS AR A R, (O AR 23R
wEI A

3.3 RUAA AR SR IR E SIEA R RIE
0 E I E IGAT IR

F3%, AN B IR R g B TR 200 R
FHPT S M BT LA, 2R BAGIEE
S (P<0.05) 5 A [r]riv B E AR 8 o B 200 00

R3O E RO SR PR B AR S AR E B L AL 2 S R i A LA

Table 3 Comparison of coagulation, hemorheological, and lipid indicators in patients with stable angina pectoris due to coronary

heart disease with phlegm-stasis binding syndrome and its accompanied patterns

[M (st’ P75) ]

P IE Tk PT/s M EYIE B /mPars A1 AP B B /mPa- s TC/mmol - L' TG/mmol - L™
PR L5 120 11.50(10.80,12.45)  3.90(3.59,4.29) 4.67(4.33,5.35) 3.81(3.24,4.60)  1.46(1.07,2.10)
PR HLEHAURUE 125 11.50(10.70,12.22)  4.31(3.81,5. 10) 5.35(4.72,6.42) 3.98(3.28,4.57)  1.48(0.99,1.96)
PRI L5 A IE 38 10.95(10.60,11.80)  4.11(3.92,4.46) 5.28(4.95,5.66) 3.46(3.05,4.18)  1.31(0.98,1.75)
RN LSRR 17 10.80(10.60,11.20)  3.96(3.80,4.59) 5.01(4.83,5.96) 3.40(2.99,4.06)  1.65(1.13,1.91)
PAH 0.037 0. 004 0. 001 >0. 05 >0.05

e PT, BEMBGSEAA]; TC, M7 MABREES; TG, Him=Mk.,
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BEMMAREAR L, RGP E L (P>
0.05). F4rm, Al EEIERE O e E B 0L
BEBRIED TR, ZRYgityrE X
(P>0.05)
3.4 AURETE SRR L EIER L FIEE
H e AL F R

X FRIFE 45 UE e IR B ML AR 4T He AL o3
Br, JERAT 800 FHACH™ 4y, A 648 M #
WLo Bt th AE 22 SR S 1T 100 > RB A
SRR WAL S, TR A 22 57

H PRI EHL LR B 1A 15 A e IE A
HHEAT R, e AR 22 A S R 10010k
R s b By H WAL S, PR H R & 2
Wy I KEGG d# o i s 46 1 83 iy, 45
REVIGHETR (Val) . AR (Leuw) MFRZHEMK
(Lle) “EWE M, HIMBEAR S LR SETR . S &
R NS E R A F B R AR, EEARH
SEWENRTE S M . BEASTEALGN . 1-MEHE-sn-H i -3-
BERRIADE . L 2iR . L-S e 2R A L4 22

PR E 235 M TERE I A Qa7 1) 55 0 8
HEUEBF A T2 78-S s
(7,8-dihydro-L-biopterin) . & B (Oxypurinol)
3,4,5- = W & 3 A H: 2 (3,4, 5-trimethoxydimamic
acid) . e @M -FKNAM (Ile-Phe) . KA LK
(Phenoxyacetic acid) . H ZHE (Glycohyechoic acid) .
A A JEAR  (Taurollthochoic acid) , Hif 7,8- 4
N (FC=3.58) FMIBFIERE (FC=124.5) 7
P EA5IE R 3 R Rk . KEGG AT A
W, HRATERA RS, IR A5 e
T AR H S AR A il 2T T A
(AUC) 40.70, A WAEFCHA 2 3R IE 5 R
P EA5IE2E 5 AU

PRI 253 T AR LR a4 5 %
B AEAAFAE 10 Fh 25 . MOH 5 - B A ik

(Cytidine 5’-Diphosphocholine) . ¥ Bk (% 2 iz —
LR ) [Cyclo (Tyr-Leu) |. H & HE-L-52 & R
(Gly-Leu) . N6- Z it 3 -L- i Z iR (N6-Acetyl-L-
Lysine) . N-H [ 5 2 2 (N-Formylmethionine) .
3-FRIEBIBWEPI B (Carnitine C10: 1-OH) 2% T i
Jfi (Benzamide) . B WEME | 5-FHRE-27- i 4
(Deoxy-5-methylcytosine ester) . D-H & W iz (D-
Mannosamine) , .t AETF 5/- —#EHBE (FC=2.62)
TESR IR ELASHTHAIE PRIk B3 B, D-H 82 h i
(FC=2.99) FKikWE T . KEGC EENMHT A,
HEAATE A RS, HmBENR IRl (AuC>
0.7) J&FZME %,

PRI L 235 e B 2 E A8 I A A 7 ) 5 R
WE S5 UL AF7E 17 Fh 22 AU . 2 H R
(Anserine) . 155/ - —BEIHAK . XTI LFE [2-
(4-hydroxyphenyl) ethanol] . N-H AR R . 1
—JE 8 (Undecanediacid) . JiFE8MiEE (16 - 5)
[FFA (16 :5) ], 2-(4-32JEHHL) R [2-(4-
hydroxyphenyl) propionate |\ N(a)-ZBt5E-e-(2-N i
i) f#i% 2 [N(Alpha)-Acetyl-Epsilon-(2-Propenal)
Lysine] . AH T (Benzamide) . N-[RIE:E H 2R
(N-Cinnamoylglycine) . S22 MR- LA MR . 4-52 5
L JR1% (4-Hydroxyhippurate) . 3-8 3 & JR iR (3-
Hydroxyhippuric acid) . 3-(3-J#3EA ) -3- 32 HN R
[ 3- (3-Hydroxyphenyl) -3-hydroxypropionic acid ] .
3-HAA LK LR (3-Methoxyphenylacetic acid) , 1-
(3-H 480 2 4- T JE | R R 5L ) -1,2- &4 1/ [1,2-
Ethanediol, 1-(3-methoxy-4-(sulfooxy)phenyl)-]. X
FIER (Carrenone), HHHE22%R (FC=7.83) 7EiR
FEELFIEMRE AN B2 EI, P (FC=8. 94)
B N il KEGG HARD T A, A7 1ER)
AR, AR B =R AT
WERR AR (35 AUC>0. 7) /2 3= B i 438 %

R4 ORI E B O LORRH A5 UE S IR B e 7 77K F UL

Table 4 Comparison of immune indicator levels in patients with stable angina pectoris due to coronary heart disease

with phlegm-stasis binding syndrome and its accompanied patterns (x+s)
RlZn 1% IL-6/pg-ml™ Ang I /pg-ml™ VCAM-1/ng-ml™ MMP-9/ng-ml™ MPO/ng-ml™
PRI H LR 120 48. 02+10. 67 373.0165. 05 4.80+1. 04 0. 90=0. 20 9. 68+2. 05
PR E L5 RUE 125 48. 49+10. 90 377. 90+60. 67 4.65+1.01 0. 94+0. 22 9.24+2.07
PR H A5 FRAAIE 38 48. 82+10. 77 364. 68+65. 26 4.61+1.17 1. 000. 23 9.28+2. 34
PR S5 2R 17 48.05+11. 56 376. 85+74. 52 4.32+1. 11 0. 93+0. 23 9.15+2. 10

H: IL-6, F4IA%E-6; Ang-1, MAFARE-1; VCAM-1, MAEAIMELHT-1; MMP-9, X4 EEAM-9; MPO, #Eil A ik,
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4.1 BORHRBITASCKRERLLEIER L FIEL
PRAFAE

AMFRAER TR, wOpieE B0 8RR .
SEUE N H AR F LA B R F, LL60~75 FAF I B
Nz, ZHIFEMERLE . A0F5R Y FRW, Bk
PR By BN B 25 0E, HAIE S il . b
PR « e B IR A e A R AR R BE AR OC . B
I8 ORI, iR I ) SR R A I R
PR EZEIE R A A R0 TR G ITEE . sl
I B 295 SRR AE 5 Il KPR AE AR 56, R
AT HE S e I 0 5 N R A M D fE O R s
-l Kok FZ-BEE T (RAAS) RS04l 45
TE U200 B B A L A ) Jo e A, o s e R Rt A R
FERERR, BT CE & e KU

H e GG E R LA T R E AR
GhE R, H-YH eI A T E r R . R
FERGEE IR I A, STl AR AR AR ) o i o
BEMEALGE (LPC), 3% 5 hF 40 M . B 30 1 8 N
™, LPC 5 G E FIMBIRAZIRLS A vl 55 Tk EL 40
MaFE W 2 A8, S E AN N, 5%k
iR TR, AR SORE SO, N Bl ik ok A
ffifl, 1

Il 3% B RR AT I AR A5 Bl hkoks RERE AL 1Y
AEYIME ™, AR (BCAAs), fHESE
MR, S d R . W, SN, S E AR
EHORAT a5 R, A IR RE R . H
SEMRA AR RS SN E SRR Al
R EA A BURAEIEA R = SR E A
ML T 3 RAEVER . BCAAs 7K
ZEAL SR A S AR 2 R YA T A
T 2 R, 045 BCAASs T N 1) 22 Fh g JL e 1 i
L i kA, (HEARDLRAG R TR
JEUHSE
4.2 TSR RS KR IR B RS AE

JEE U FRUE B SR R A5 UE ARG IR 2 3%
PR . Bk U RS, TR Bk
R 2= R, WA . 2R M 72 R AR
2L AN H il 8 0 G 2 AL A R R A Ik 5 i [
2, SRR R RL R P H A UE R TE B
BAZ O A 2 Rl 22 — . LPC A 1E 1 W5 290 o 7 e
BRI AR T, AR, X IEE R
DU T DKGE A RO, 17 ELI PR 4 vl i — 20

FEAR T NAE TN B AL, R LR PR D RE e D RE
TR “PRES > (ER) . A2,
MIEA, MURt.” BRI ESS, A Z A Ok,
AUMANG , CRKANIE , BT BN o PR i
v, BHAEMEGEH, MOPHANRE, SHLBHE, SARESK,
B AR B, IR T UL ) . AR IR,
Yeshof, SRR Ok, O IKR TR, BT
WO, (BE2EATT) $5i: IR, Aliss
Wit BEARIGOT, A MR RAEEN, R
e RS AR A (A B - iRt
10T AR I KRR 55 1 75) =0 IR A
JEETE T o AR, AT DR AL P A5 U] B
o, HE. NP AREEE, SR FE50mE,
WS HARE YA, R OAFENRE, DERNIEN
B, RS ERE HF R UL F, RREE
fEE IR, EREE Y E MMk, BEiEf,
DA, BT, BB E DIRERIE, RN
AL BHEAAL, R EZE, BEEZARE; RIE
kG LAt Bk . SR R R L, BRUERK S LR 3
PR E AR Z K, IR AR, 547 sX I B % i
ZFRI,
4.3 S gRALE A S SRR R B4 S AR IR A
ERINTSY SR NS T 73 i Reaeh | W s A s e
IRZRIMR=T7. W . F9hk. Ao 4521
WOR, PO E LSRR IE R M 25 AR R
7.8- AR MRS AR, AR THRAEY S
B, P A A S e AR AL
B ERE B AR BEE R IR, B T
K, W o SORTC I HES AT . A HLE
W, BUTRBIER, 57 WAFE, WEshals7 J1a 0
A, EREMEEZ, KEARZHNRSTRE, A
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Analysis of Clinical and Phenomics Characteristics of Patients with Phlegm-Stasis Binding Syndrome and Its
Accompanied Patterns in Stable Angina Pectoris of Coronary Heart Disease
LI Chongchai', LI Han’, LI Zheng’, LI Zeng', ZHOU Yushi', AO Yuhan', XU Shuang', WANG Xue',
SUN Yaoyao', WU Dongning', SHANG Hongcai’, ZHANG Mingxue’
1. Liaoning University of Traditional Chinese Medicine, Shenyang, 110032; 2. Shenyang Health Service Center; 3. Affiliated
Hospital of Liaoning University of Traditional Chinese Medicine; 4. Clinical Evaluation Center, China Academy of Chinese Medical
Sciences; 5. Dongfang Hospital, Beijing University of Chinese Medicine
ABSTRACT Objective To explore the clinical and phenomics characteristics of patients with phlegm-stasis bind-
ing syndrome and its accompanied patterns in stable angina pectoris (SAP) of coronary heart disease (CHD). Methods
A multicenter cross-sectional study design was adopted. A total of 300 patients with SAP of CHD were enrolled and
classified into 120 cases of phlegm-stasis binding syndrome, 125 cases of gi deficiency-accompanied syndrome, 38
cases of gi stagnation-accompanied syndrome, and 17 cases of toxin accumulation-accompanied syndrome according
to traditional Chinese medicine (TCM) patterns. Data of patients with different TCM patterns were collected , includ-
ing general condition, TCM symptoms, blood lipids, coagulation function, immune indicators, and serum metabolo-
mics. Metabolic pathway enrichment analysis was used to compare differences in phenomics characteristics among
groups. Metabolites with variable importance in projection (VIP) =1 and fold change (FC) =2 were considered as
representative differential metabolites. Results Patients in each TCM pattern type were most commonly in the 60—
75 years age group, with a relatively high proportion of males. Regarding TCM symptoms, patients with phlegm-stasis
binding syndrome most commonly presented with wiry-choppy or wiry-slippery pulse, chest pain, and chest tightness;
in patients with ¢i deficiency-accompanied syndrome, fatigue, chest pain, and weak pulse were most common; in
patients with gi stagnation-accompanied syndrome, wiry-choppy or wiry-slippery pulse, chest pain, and symptoms
that increase or decrease with emotional changes, belching, or flatulence were most common; in patients with toxin
accumulation-accompanied syndrome, bitter taste in the mouth, chest tightness, irritability, restlessness or manic
delirium, and dry and hard stools or foul-smelling diarrhea were most common. Comparisons among the different TCM
patterns showed statistically significant differences in coagulation parameters (P<<0.05) , whereas no statistically
significant difference was found in blood lipid levels and immune indicators (P>0. 05). Metabolomics analysis sug-
gested that disorders of glycerophosphate metabolism and valine, leucine, and isoleucine metabolism are characteris-
tic features of phlegm-stasis binding syndrome and its accompanied patterns. The representative differential metabo-
lites between phlegm-stasis binding syndrome and ¢i deficiency-accompanied syndrome were 7, 8-dihydrobiopterin
(FC = 3.58) and oxypurinol (FC = 124.50). Those between phlegm-stasis binding syndrome and gi stagnation-
accompanied syndrome were cytidine 5’ -diphosphocholine (FC = 2. 62) and D-mannosamine (FC = 2.99). Those
between phlegm-stasis binding syndrome and toxin accumulation-accompanied syndrome were anserine (FC = 7. 83)
and canrenone (FC = 8.94). Conclusion There are certain differences in the clinical characteristics and phe-
nomics characteristics among patients with SAP due to CHD exhibiting phlegm-stasis binding syndrome and its accom-
panied patterns. The phenomics characteristics mainly involve biological alterations such as lipid metabolism disorders,
amino acid metabolism abnormalities, and activation of multiple immune indicators, which may provide a reference
for precise differentiation and treatment of SAP of CHD in TCM clinical practice.
Keywords coronary heart disease; stable angina pectoris; phlegm-stasis binding syndrome; metabolomics; phe-
nomics
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