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U388 JoK 5 AN [) P[] = T 25 e O LR IE
BEALR SR DNA H LA Y 5200

A, TFEY, KRB, XNMEE, FMA, TR, KEA, FAE

1. i h 2y R Th B2 Wit o 0T, e A8 VD i e 7 X S v Rk 3 el 2 1 B 3005, 4102085 2. 1 R 2 K B 2R B
3. RS PR 2R R A B

[(FE] Br MEFCillhks FFRiEsxFRsatLasm (PCHD) fhpdEsEiA X K ega R, A DNA
WA EF AR Rk A BT AN, iR 1) REaM, #Em, ROk FASDRRALIR, &
AU, Sl MR T AR RS F AR+ A EDIE R+ F R E LIRE R TES 5 EHEPCHD
A AE K FAEAL AR G S AR AR RAT S BIR T R 18 ¢/ (kg-d) #F, T oM BEAKR K
A0.9% fALh sk 4ml/ (kged) #EH, 3ABREEMK K o FHF RIS DNA T RN A, 748X DNA
WA EFAE, 2) F ¥ PCHD i iE i 2% o 69 K A AL A A | Sk sy TR E e [
SRR T ER 18 of (kgod) 2 AT O AEE (12: 00) Fes @200 (20: 00) WREF | ISl bk 2
B [ i@k Rk 18 ¢f (kgrd) %51 F8: 004218 00 KM F | Aol THARMITI5L [ (TR IT4S B
Kik1.8mg (kgd) #F, WHEFRSEKFBA], FRTOTRA, HH8R, BAMF T g3 RA
vL0.9% AAihE# 4ml/ (kg-d) #F, HERF BT TBA, EEFIHGE, MBS EXRnlE [0
BIEEE (TC), KEEKEE (LDL). &% EMKEEE (HDL) | K-F, XK -SMALREM LMK HE 3 E
MBI A F L, ol ik KEIHF [FFBIRERFo (TNF-o), B 24 (LPS), &4 10 (IL-10) |
KF, RFEIE-F R KT TPCREEN SIPEMRFLELZFABAMTRLET, R 1) FkBZFFHR
R B AR AEAZAE2 (Cadm2). 458 )ET128 8 B als (Cacnals) . BPgEECRL (Plebl), 2) 5%
G xR E, A KR TC, LDL, TNF-a. LPS4¥3 4%, HDL. IL-10 43 H1& (P<<0.05 3% P<
0.01); HE£ & 7SI L ZAPIK, FEA XX m@0ZHE, TIHRbE NERE, RESYG, T
KERRIEEBL S, LEm2EARR, SEAMLE, Foilbksy FFRRETRAE. @ik xR
20, FTHAEMITAHAL XA TC, LDL, TNF-a, LPS&Z¥ %K, HDL, IL-104 =¥/ & (P<0.05), it
BHFGRE, LBZERY, MEDRABRRG R E, BRRZERY . 55RCi@Bhkor s RALE, sl
F R EFRALDL, TNF-a. LPS4 &KL, IL-104%F 73 (P<0.05), HAEA ML, il ks R
21 e J5os i IR 7 F R E TR Calm2., Plebl A R AR £ ik B AL, Cacnals AR AT R X TG (P<
0.05); 5 CilpkF s RALER, s @iks F 4R ETF R Calm2 3 B AR &L AR, Cacnals % B A8
sSEEEIZH (P<0.05), it vy T2 (12: 00). S &2 (20: 00) AT E LA ALK E
PCHD s fHEAE AL K F o g K F | ) K BB o B S LR, Calm2. Cacnals 25 B 7T 5852 7300 i bk
75 TR PCHD s i fiE & 55 4 ¥ %

[£8iR] FABCRH; apbuE; DNA TR, afg; XERTF; Fo@Biky; Frai

HEETE 15 [ AF LIS (81874375) I A 1 RFIE 4 5 U A2 F TR 3 ks A B A 5 | A A s
(2023]J30452) ; WA o B2 25 RHIF TR0 (€2023002) 5 T 48 0F A TRIRBH KA fAS FE 2 2 i B AR FE S R S E
TR B 5T SR

THSEBIDI (2200278) B ORI SRR g e g L BLIB ARG 13907, FLA
(G (2023)2335)
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coronary heart disease, PCHD) 7E PN 9.0 1L 55 %56
B R A S P A R PCHD J& 32 8t 4 flaf
B WU 28 22 BAR i S 3000 22 56 I S 0 2 A
W, IR AT RAERT PR <55 %, LetE<<es
%P M T AR R0, PCHD Ji A8 it |
SRR BRI ARG | TR SN KB e g 2 AT e AL AR
WE . EH5I R LIMERRFSE, HBUG AR
WFFE R0, AHXFER &R I 5, PCHD it 4 3%
B HE S, A PR X & XU 1 BTk R i
50% . Fe ML 2E RENSAR 4F Hby S B PR BE A 1L T
RAEOMAE R TR EAER . DNA 2L
FMBALAB M h e OCHE ) —FE 2, B 5 Sk RE
Bif Ak 500 A5 0 & A B DDA G, A DNA H 3
Ak Bif A7 1% 1 1 T kA sh AR AR AR T, DR X
PCHD FUHiZW flay 7 BA S8 .

e, EORE T R O
ST, I RS R A IR
R ERCH DL UE A 22— ™ FR.03 kO e e S L3
BRI RS R T, BARIESRG . 25k
S I AL . AR A BRI F 9 © 0 B 9% 5 7E B
PCHD f&# I W A8 2F 46 b . AR 3 5 iR 20 Bk &4
PP R BAL B R & . T
W — K24 W&+ ZRHR, KR S,
5K R R T 4 A, R R
Zh, ARSI E BRI, IS
IS ) 22 A T AR S O A B
528 IOk s RS () R 2 B E) A TR YT, BB XTI
U8 I U 22 ok Dy e A B A R RIS VR L A5 TIE D
A B (1) R 24 B 6% R B A AR YT RO
FaflE g, PR AL, I, AEFST SR
38 Pk 5 % PCHD I8 UE AR AU K BLAY DNA H 64k
ZRREW, JFRE PR RO (PR
ALz (ELE) WA ) BE R A 5% 0038 ik O T
T, DU TR A AT 5T 550038 ik 5 % PCHD I8 I
K ERAVE BT S AL 2T R] . AR SE 0 28 R
R YT R S H @S A
LLBH-202212140002) .
1 MREFE
1.1 &4

SPF M SD KB 72 K, 6~8 KL, ki
180~220 g, FH Wl B 10y 38 v 55t 3k S 50 2h ) A PR H]
AL, SIS ATIES . 430727231100480051
) % T 90 B s 24 R 2= Bl ) S5 il SPE G Bl )

=, HRFEHEK, BERE 12 h, 8 E
(50£10) %, WA (22£2) °C,
1.2 %4

FRMBK A : NS 10g, 15 10g, AL
10g, HHE210g, V510 g, 770 ik oy fic 5 Bk
DU 25 BHEE R R AT IR WA, 1 g
BFIAY TAZ511.91 g, T 0. 9% S AL SR
FEC AR BE A 1 g/ml OV s BTHEAABTT 85 (38
P 25 B A BR A R, IS 1230520), #58
TR, ELHI B BE R 0. 2 mg/ml BV
1.3 EZEZEXANEMNSE

£ D3 (5. S13012) . RS AYE LR
£ (it B26918), LigIRM AR A RA
Al FEBE (5. R510-22-10), IRIIEG K EAE
AR A FR S 7] s DNA 43 25307 & (4L 5 : 69506)
T8 QIAGEN A H]; ML Fa (TNF-a) ELISA
WA & (#5 . LOT20230810-31063B) . JI§ £ 4
(LPS)ELISA i 1 & (#t 5 : LOT20230810-38916B) .
H 4l i/ % 10 (IL-10) ELISA iK% & (5 .
LOT20230810-30194B), | g E#EHE A= P R4 43 BR A
Hl; HEJeW (3% . G1120), SolarbioZyd]; ZEE
fiff K (Ht5 . 127149304) . BBEEEREG A (L5 .
142351601), f#[E QIAGEN /A #]; AMPure XP %%k
(L5 . A63881), Z[H Beckman Coulter 24 1] 5 5-
H L ms e Hiik (L5 . MAB-006-500), LAt
Diagenode A7) 5 GAfLEH (45 . 71386-1L), HK[H
Sigma v H

B oBENL (8BS, ECG-2303B), M=
B TR A RAR]; NSRRI (B
GOWEF680), KIPIGFHMYEF & AR AF; 720
BURE.OHL (1S, HI1650R), IR AL SE6 28 1Y
WA RA A 4 A s AR R (B SA-
6600), JbmFERbA BRI ERARAF; 2 H5)
AR (5. Cobas 8000-775), i+ % [Ki2
Wr A El ;s s B (A5 . NIKON ECLIPSE
E100), HAJRRAFA; QuantStudio™ 5 LAY 4G
JEH PCR 24 (H1'5: Primer 5.0), Applied Bio-
systems//}ﬁl; NovaSeq600?)ﬂ'JJ¥"ﬁ‘ (A5 . Nova-
Seq6000) . Mt/ O (#445 . ND-1000),
T KRB A A ZIREMIRL (B
Freedom EVOlyzer), BHHFH A A RAF; #
PR (B95. UCD-200), FLHIAT Diagenode 2%
Ay AT (RIS . Agilent2100), {5 [ 225
R R AR,
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1.4 BA K&

72 AR RUE B P IR 1 J5 ., FH SPSS 28. 04Xk
PE7= A I REAL R 7 e 1 B 16 HAE Ry as P B KR,
Pl 45 56 HAE MBI B, 28 0 BROR BUCR H 3 38
TRDEIEE SR, TS AIR BRI B A 11 BA Wi A B9 22 B A
I FEIE R B AR s R s B bk (b s B Py
J1 R BRA FE ), B R 81. 3% A iR kL
3% RH B . 0.5% RRFREN . 5% FIKE . 10% $4 3 .
0.2% N FEBL A MERE ) PRIE S A, [A] B 43 31 F 1 45
F1R, HIRGTHAEEDIZ0NIU/ (kg-d) FE
B, ST RAETHAEZDI 151U/ (kg-d) #EFH .
8 Jil J iz F SPSS 28. 0 A A= i bifi AL A8 7 R il B2
PR 3SR R4S 5 HF TR PP . il si g
KEEMEREEE (TC). H =f (TC). K% E ik
HEAMERE (LDL-C) 7K 2 /0 2 T 45 1 6 il
KT R, BRI AR A8 Ar 4 i 86 5 A il
KEEREE, ZRA%T%FE L (P<0.05),
AT IR A AT

RERVBSIE Y H, 4y 51 HE iR ks 3 Ik
(B 24 h) M ESERTNE LRER
5 mg/ (kgod), HE3WHEHERGMME 24 h, XK
AT ORI (RERPERTZEEEIK12h), il
WL HL B ST B 48 = BUEMR=0. 1 mV 5O
g IR K SRR R R I bsofe 1o AR S K G
PEMESR L, BEAAg A 9 J, Lt K EULF 17~19
JELS B4 AT 9 BT, AR R A BRL 8 i S Tk 1) sy
e, A A B R OR B S T NS I AR A
W10, JE T PCHD WY R AF IS, HOR I RE IR
PCHD IR TR RS . s BH A AL T 11 HOR R,
BRI R EL 40 H .

1.5 DNA ¥ &4em 5

P B BEMLEC T R ECE AR 3 H (5[
4), EE KT KE 6 K il tidl . 37058 kT
H43 H o 28 AR KL 0. 9% SAL N
4ml/ (kg-d) W, FROEPKITALAFR KT R
18g/ (kg-d) WEH, B H 1K, HLTH3IF., 3 H%h
W, KRGS RGOREE, TR TR
SRR I, FHIE 5 sh R 75K i v A4 2 3 Bt o)
FE LT, R RECRINZ S mlo B5 HGH0KE i
WAEA T4 °C. 3000 r/min (B§.02FE4210 em) B0
15 min, ZrEHMAMREIIE. L E2mE, BCF
JE M A ITTE, SR DNA Z3 55350 & R U R 4
DNA, i FH 8 75 i A5 {0HF 25 R 41 DNA | Befb oy
200~800 bp. T K uEE . % Hz Humina )7 2

3o FIH AMPure XP R i 1 300~900 bp HY J Bt .
it FH A 5- PP 5 i s i 7 K 5 4 P 24k DNA J B
XF & AR DNA ZE 17 PCR Y738, BN SCE B 24
I AEY AT AOTAS SO BT R o 0. 1 mol/L NaOH 722
P A #EAT ALY 1 5 Hlumina NovaSeq 6000 I ¥
155 (8 pmol/LARMEMRE , eBot 4 i) #E4 715 .
I EE TR ChIP-Seq B /04T T H (Model-
based Analysis of ChIP-Seq2 MACS2) (q<10") %
EREEIESSRNA (IncRNA) . {5 RNA (mRNA) .
/NIESS RNA (Small neRNA) AH 56 H 34k & 404,
2t 4 UCSC RefSeq 0¥ J%  (https: //genome. ucsc.
edu/cgi-bin/hgGateway? db=hg19) #7172 RE 11 #% .
K H diffReps T2 )7 i 2 Ji 8l ¥ X 22 55 B 564k IX 3k
(DMRs), #EBE (log2FC=1, P<0.01) #i5E
Gt AL, TR A S 2 S LR
1.6 Fx3 i@ Ak R R B R F 77 4 PCHD A2 5838 69
AL
1.6.1 @A TFFE IR T 28R 4
R 34 HOR B AL | 5.0 08 KOy +
P IA  FRO s KO IRAL | BTG et T
4, HA8H CE42 HEIESH). FR0mkir v
FRTET ALK RS TF 0B bk 18 of (kged)
A3 FEE H D2 BE(12:00) FlLC L 283 BE(20:00)
PIURTE S 5 37038 k7 % B 25 75Ol kO 5 TR
18 ¢/ (kg+d), ZrillF 4 H 8. 00F118: 00 FivK i
B BTG AR A T 5 40 45 7 BT AR T T U TR
1.8 mg/ (kg+d), 435I T4 H8: 00F118: 00K
B RIS AXEARS H (FEXTIRLD), Al
RIZAR T 0. 9% FAACE TSI 4 ml/ (kg+d), 4351
THHS8: 00F118: 00PHUHEH o 25 AN RRATR
W f R SR, HAB A AR SE R IR AR E SR, 44
Y93 )4 .
1.6.2 WMEIHAG F Wi —WHEBR, KK
ASEAEOK 12 W Bk . 1) IMmARTEbR: SR EIE E
SR, R HBEVLEC T R LA IR S B
B4 AN TC . %5 B2 IR 85 1 (LDL) | /= %5 JE BR &R
1 (HDL) 7K°F, R4 shE el 4o, 2)
OIS B E s bl BEAE . SR REALE 7k
VEHURRAL 3 R A WL S 1. 5~2.5 ¢ K Mg = 3
k4121 0. 2~0. 5 ¢ 7F 4% 2 5 H I [ 5 J5 2547 R0
W, YIR . HERG, HRE, EEfRMEE T
400 5 WL 2L, KF-viewer(ver. 1. 7. 1. 1) 4347 KM%
SEATRIERAE . 3) ELISA ARG LG & AEFe bR . R
FABEHLECT 2 A A S R RIS EEA,
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I TNF-a. LPS. TL-107KF-, $ RG50S v B 5 20
PESE I . TEREARY 450 nm I & FLIRE OB, 4%
WEARE N 20 FERf EREARWRIE o 4) SRy PTvE - 58
I3 E B PCRYE  (Medip-gperi%: ) Aail.Cy LA 4L
T REFE IR . R LA RN O A | 57
o3 O X RRA L SR E KO T T T A 4% 3
R BRSO MEZL 2 100 mg, 4% BRI 7] & Ui W - 4
PRIEATDNAfh$E . S ALH . DNATUIRE (MeDIP) |
DNA 4fifk . Jii‘® Realtime PCR W AR 2 J5 HE4 T INFE
HE O, PEATSCnEE B PCRAGI, 48 1 27 vk
H B BE R Rk AR S B T 5e o0 o B9 2R
F2(Calm2) VF5H R 14538 18 W3 ols (Cacnals) |
WENRTE CB1 (Plcbl) “hy DNA FH 3k Ab 2 53 5L [ i i
255 SR Primer 5. 0 864751 1 t, HEYE
L5 W) 7 0 H v i A ) T AR A BR A W) A i
Cacnals 51 %) . Fiif 5’ GGGCAGGGACCTCAATCT-
CT3’, Fi# 5 ACCCTTGCGTCTATTCCCAGT 3, 7#
YK E 216 bp; Calmi351%): Eii#5'CCCAACT-CT-
GTTTCTCTCCCAA 3', F ii# 5'CATAGCGTCGAG-
TCAGAGCAAA 3', 7=¥K & 160 bp; Plebl 519
%5’ AAGGCTTCTTACTGAAAATGCG 3, Fil#5'CG-
GTTAGAGGACCTGTTCATTC 3', F=¥ K 189 bp.
1.7 %it¥Fi&

K HI SPSS 28. 0 B AT Geit 2750 o T %
BT EIES AN, UMEARHEZE (vxs) FRR,
T 2655 F PR A] LU R IS AR AS e K 3, T 264
FERHFIRFTt (Welch’st) K%, Z4HE L,
T EFTRABA R Z 00, TEARFERHS
IRFBITENT. LAP<0.05 HERAHSGTHFEX.
2 &R

2.1 DNA ¥ &AL £ F K 7 i ik 25

H S50 Ik 7 41 vs 25 AL 18] ) 3 F N mRNA
AHOCHY 22 5 AL B, Sl A2 vs 25 AL TH) )
F M mRNA AH G 22 5 B ORAL IR R OCSC 4R, 1548

LR 9 )7 8h 7 N 22 5 AR X 3 s ek i 3L A 110
A, sl TN 2 5 b IX AR e ik 1 2R A 131
Ao PRI M 2H 18] 22 S A RO [A], DA log2FC o (G
Hvs AL Nog2FC (FR UMkl vs 25 F14]) >2
R EFILR TR SE, REE S sh 7N 22 R H
Al X ek g Ak R, U R A 3 4 TP A B R
INRERRL] >R KO > A AR T
PN 22 5 B b XA SRk i TR, WIS PR 7 3 4
W BUE /N RS AL > FR0 30 kO 41 > iR
DL RS SEE, TE S )R sl N 22 5 H 3k
XAl ARRINEE 350 130 254, fea R4
P<0.01, FFIIRE KO0 MFSES M AY .
MRk, PEREERRRAT . 515 5 B iE P K 3y
B2 1 A B AR A O TR RIS B 3N R B
2Z S I X AL Calm2. Cacnals. Plcbl
2.2 A4 K R fig KR

1w, SEAXEARE, BRI TC, LDL
TS, HDL &L (P<0.01); SHIRIZ
e, FR0E KT T e Al . 3500 Bk X
ML PTHE AR AT 541 TC. LDL & i S R# G,
HDL Zr &3 7FE (P<<0.05); 535003 ko7 xf 18
A HH, FRO KT TR T AL LDL F & PR
(P<0.05), TC. HDL & ®ZERTGHITFEL (P>
0.05); SBUFCARAMbITE54H ks, FR.00 ks 74
W T4 TC. HDL, LDL &+ 22 R %312
Y (P>0.05),
2.3 BMRACHALHELEELER

Bl 17~ , 25 B IR RGO NS S %55 A
J¥, SATEMW . BRI K BLOILHSHR L, O
WUAH R BT K, I REA R A 4R . S
BRI LA, FR03E K TR T T . 970008 ik
TR IR | BTFEARA T S 2O WLZH S50 ¥ A ek
A, MK ARSI D, AU D ST A LR
b RO KO A SR T T RN B R A T

R SARBULARKF

Table 1  Comparison of blood lipid levels in rats in each group (mmol/L, x+s)
21 5 Uk TC HDL LDL
25 [0 R 5 1. 60+0. 56 2.01+0. 48 0.30+0. 15
e 5 9.96+0. 95 0.89+0. 12 8. 86+0. 13
PR i) @rp Pt 5 2.32+0.62" 1.15+0.22" 0.70+0. 13"
FE0 3 kO FA A 5 1.82+0. 13" 1.16+0. 10" 0.48+0.04"
BRI A Al T 45 20 5 1.95+0. 42" 1.19+0.23" 0.39+0. 08

E: TC, SHEFEE; HDL, Mm%ENREA; LDL, R EIREA.

a) SN AR, P<0.01; b) SEEIZ A, P<0.05; o) S0y s gl i, P<<0.05,
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M- b L
SRl RTT
TR

FELaE K s A T

Bl JTARAT T 540

W RETAER N RAEMM ;WA L8R RO LRI R
Bl SARRONHLYRIEELS (HERE, x400)
Figure 1  Histopathological morphology of rat myocardium in various groups (HE staining, x400)

2 E R AL iARlE<E |
L N N PR PR G USRS ¥ R -
i \ ¥ B, \S P ¢ iA - b
\i A A e S :
RN AN :
THLRN WSS S 4 - <l
L S R S ol
-.\:’u A .‘; ‘-‘“ la R ...; *‘(\~,. f i, ‘r:.")" 5 g 8 :, : =
3 3 N . A > g R o S = 4
N\ \ < i 7 i o

PNt o
PR | T

FrLATRK Sy AT

v ¥ e S -

Bl T AR AT T A4

e RO AR NIRRT ; W (37 Sk A5 7 Dy A8 LA AR e i
B2 AAURRESREEES (HERE, x400)
Figure 2 Pathological morphology of the thoracic aorta of rats in each group (HE staining, x400)

BN
2.4 BHRAMEFHMRHEFELER

Bl 27w, 28 FOM BRAUR U 32 3h k41 4R 24544 1
W, AL, A R AR . I T LA
MRS, FAEHSUHSE ST S HXT A
B, BRI O BN T Sl KO AS P BERERE | A,
B LA S AR, AR EREL, RO iR
it RH[EIRELS A, SOAEARMIRIE WL, 0 7 4]
AU SO SIS 11,7 /7 B o R i 14 AN [ S S 1.7 9]
XL BB A 7T 4% 4 A S 3 Sl ik A D £ 24
APk, MR JE I Al R R S8 A 200 R i i
A, GYEHGWIRA B, Herh RO oy 1

T AL AT AR A T A5 2 i A B
2.5 BMKF ik TNF-o. LPS. IL-10 4% bk
TR, G B g, BRI
TNF-a, LPS &I, IL-10 52K (P<0.05);
SRR LA, FRCE KR R . SR KT
FUET A . BIHE AT 85 4L M7 TNF-a, LPS
TR, IL-10F &S (P<0.05); HFF0iE
[k BRAL Fe A, F 038 kO T4 i R T B L
TNF-o, LPS &K, IL-10 58T (P<0.05);
SRLARAh T A g, R0 ko A i
0. FEOEMKOT X B4 TNF-a, LPS, IL-10 &2
SEGIFEE L (P>0.05),
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K2 BARBUMG TNF-a, LPS. IL-10 71 LA
Table 2 Comparison of serum TNF-a, LPS and IL-10 levels in rats of each group (x+s)
2851 AR TNF-a/pg-ml”" LPS/EU-L™ 1L-10/pg* ml™"
25 X IR 5 319. 83+95.76 260. 82+77. 20 54.73+4.00
BRI 5 907. 57+109. 83" 611. 94+75. 64" 29. 81+3. 127
Fr L3 ik 5 % B2 5 716. 46+87. 07 " 490. 16271. 86" 37.3546.00"
Fe U IO T T 5 540.37+156. 17" *) 353.47+82. 03" 46.11%3. 92"
TR AR AL TT 45 41 5 570.56+113. 03" 395. 62+90. 50 " 43.52+3.92"
. TNF-a, WRIRIENFo; LPS, JEZHE; 1L-10, A4IMENE 10,
a) HEAXHAILE, P<0.05; b) SR LE, P<0.05; ) S0 KX A LE, P<<0.05,
T3 BHKRRONMAL Calm2, Cacnals, Plebl FERAHXTFik &
Table 3 Comparison of relative expression of Calm2, Cacnals and Plcbl genes in rat myocardial tissues of each group — (¥+s)
2851 TR Calm2 Cacnals Plebl
HRALEH 3 1.91+0. 38 0. 06+0. 01 0. 36+0. 07
Fr L3 ik 5 % B2 3 1.170. 17¥ 0.150. 01" 0. 190. 06"
Fr LA K 5 T T AR 3 0. 45+0. 39" 0.25+0. 06" " 0. 120. 08"

e Calm2, F5WH&E2; Cacnals, F5HE] 13508 W I ols; Plebl, @?HE‘%CBIC
a) SEEAILE, P<0.05; b) SIRLHEIKIrXIALLE:, P<0.05.

2.6 AWK R SHMLE Calm2. Cacnals. Plebl 3
B Aa xRk F LA

F3n, SRR LR, R0 08 KO 6 AL
I 38 k5 F R i T WAL Calm2 . Plebl FE A
X IR R, Cacnals IENAXT LA BT E (P<
0.05); 5300 ko Xt B2 i, FR.0 38 ikor 7
FRET P Calm2 FEFIAXT Rk AL . Cacnals
FEHHI Rk THE (P<<0.05), 1 Pleb KPR AH
YRk ZERTGIFE L (P>0.05),
3 itig

PCHD E A 3ed 0o O REIR ST, S AT ok s %
BAERAEE RG-S BEAEH R, X
BAET- R, FUE A 2, PCHD B FERE & £
YRR I, SRR SIS, i
IR , [l I i 5 %t & PCHD B35 UL
g B A AR AL 2 — IR SR IRAS TR LDL 7R 3) ik
BEVLRL, T Rl 3 bk ok B 6 Ak BE Bk, BH 2E 7R 3h
Jik =2, PCHD W &2k 5% 5y lBtE & DNA H 4L
SR IR, FE BRI AR R T KRR 5
AR e ARURE AT A S & B, PCHD Il ik
(st 2y PR 5 1A Bk R (AGT) R 28Nk
FYUIAOG, AT REE L P85 N B D fE S SAE I N 52 R
MPFRUEFRAY, 7R AGT J K v] RE & MLFSIE Y & F st
febr s PCHD IMUFSIE ) 2 3L R AL R AR, FF 0
VE L EE LR SE T % PR A A G 1 4y bR
Y, R R ML Bast il 538838 AR 2,

{H PCHD /2532 B R ME AL . FREEAII ] PH 2 952
Wi B8 o) A RE PR e 3k, SEMRLIALSIE R R A2 R e, A
(SRESI

AW ST LS R A5 2] T %008 k5 T H PCHD
IR R B0 25 55 H Ak B 8 B A Calm?2 . Plebl
2 55 AR R IR FE N Cacnals. Calm2 J&551H
HEEEHFEER DL, BRI THITT Calm2 7]
LA A0 240 B35 2 -4 i 4 e O TR e, DA e
DA . Cacnals FEPR &7 57 i -85 UL
20 e v L Y R PR P T 0 T YOG B E RE  — , 3X
A LA G SRS R, 3R s e O LA
PR 5 5 - A TS MO IE T 68 > Pleb JE K 4
T S MR C I 801, TR R AR L
HE A 114 4= N 2 0 T PP, Pleb ] 2T A 5%
SR A T S e s = A DS 11| = 9= R Y ) =
B MR EE UL, Calm2. Cacnals, Plcbl 5
PCHD IMUFIE & A A R VARG, IR DAL 5
BB TR AT ARG, PCHD Hg O LA 45 B8 1
B 7K1 s ) AT LR ML D RE S BUm A
AL, MRS BRI B o I, Calm2,
Cacnals. Plebl 7RI WU & 4, 50 PCHD
I UE DNA F AL, 8 55 815 85 5 K - AT 52 1
PCHD. i i i 5% .0 38 Bk 77 B9+ W5, Calm2,
Cacnals, Plcbl WIFIRAE , X FRIH 0038 Ik 5 %t
I BE Ak 2l R AT 5 T R

e ERE T, S OHE SR O LA A 1
PRSE. MESEAZAE, DK IFE TR e O A ) 2



P & 2 E 20254F 6 A4 66 B4 11 ] Journal of Traditional Chinese Medicine, 2025, Vol. 66, No. 11 < 1171 -«

HURFAE B R0 BT PSR AR . A S b
D REACIRIE MK ARSI ER L S ADK
BT, EZEPREFRL . R IER AR, G
PCHD Ji#l. A<HIBAINY, PCHD &5 “FAGLEA
527 RERALEIARSG , AN, 25 B
OV TR PRI | MO AR IR, B TR] AR
55, WPCHD &S e LW . T/ i HE 2K
i TOUE R ANAT RN, BRERTE R, TEO4
(11: 00-13: 00) . LfL2 (19: 00-21: 00) Hf
Bafyy, IMa<ss, LT IRsIasT ', A
e, SRk XA i, TR
WS, 0% DS TR 25 H
/100 2R I 19 = I R [ i1 7 = o v 19
TNF-a, LPS. IL-10 &4E K /K-, ARl 5858
VA (IS RO RSB NS i) ] @ R R R RE S
WAL L Calm2 ., Cacnals BRI A X FRIKEZE
SR, #H—H8IF Calm2. Cacnals 3N 535 .0
38 K 5 AN [F] 45 245 15 8] 1 15 PCHD IV UEAR G, 7T RE
SEFR UK ITTE L2 | O G HE BRI [E] - $5 PCHD
LA UE R B A AR DA FHHE Ko Pleb 1 BEPIARRS ik
SRR O KT % BRZH 55 3% Ol KO AR R T T
HERTCGIFE L, WTREZ R T 51T Xy
FEA S B s AW FEAEA e, AE e SEfT 5 ik
— SRR S B AT, DA T AT A
Y
gi b, AWESEIE R B PR 2H 2R RO KO
T H PCHD IMFIE R BRI EAE L AL, P T 1
FIERENS AL, RO L AL P A I ] B
U5 G RE A RS PCHD IUFSIERR FDRES , H AR
HHHLEI T HE S Calm2, Cacnals FER A, [Hix L&
TTERE R EARAE PO . H R AR P A E B )
KR RIS R W] . HeAh, AR5 K RFEA
AR R D, XPAWFIEEE R RIS S5 93— E 5
Wi, FETE T B BRI R AR SE, U
PCHD IMLFFIERI BRI 2 2%
Sk
CUIXUBR B, faDgrnt, dmibear, &5 . b O o 78 fe B 5
o R 2023 VS (L0 LA R WAL AT B A A2ITFIR L)
). S DR 2445, 2024, 32(10): 541-550.
[2 ]National Cholesterol Education Program (NCEP) Expert
Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults (Adult Treatment Panel Il ).

Third Report of the National Cholesterol Education Pro-
gram (NCEP) Expert Panel on Detection, Evaluation,

and Treatment of High Blood Cholesterol in Adults (Adult
Treatment Panel T ) final report[]]. Circulation, 2002,
106(25) :3143-3421.

[3]XIE ], QI J, MAO H, et al. Coronary plaque tissue cha-
racterization in patients with premature coronary artery
disease [J]. IntJ Cardiovasc Imag, 2020, 36(6): 1003-
1011.

(413238, JEZEtG, T, 4. KR SeECod A G RR A f 3i
PAE ST s i (1], P ESh kAL 2%k, 2021, 29
(3): 264-270.

[5]JCHACKO M, SARMA PS, HARIKRISHNAN S, et al.
Family history of cardiovascular disease and risk of prema-
ture coronary heart disease: a matched case-control study
[J]. Wellcome Open Res, 2020, 5: 70. doi: 10. 12688/
wellcomeopenres. 15829. 2.

[6]PRASHER D, GREENWAY SC, SINGH RB. The impact
of epigenetics on cardiovascular disease [J]. Biochem Cell
Biol, 2020, 98(1): 12-22.

[7JREITZ CJ, ALIBHAI FJ, DE LIMA-SEOLIN BG, et al.
Circadian mutant mice with obesity and metabolic syndrome
are resilient to cardiovascular disease [J]. Am J Physiol
Heart Circ Physiol, 2020, 319(5): H1097-H1111.

[8IHGHHIE, 9, B3, 4. 1970—2021 45 Lof i =
EA R AL 8 728 LA SCHRIT 5T (1], WP ERZRAE, 2023, 64
(10): 1058-1063.

(O VBRI . I3 08 Ky o 1 252 e Lo L AFIE 2 &R CHILL
ZEB2 BRI HIEAGAE W 5T (D], Kb g b =
ZIRF,2015.

(10 125# , SR0%E , RN, 5. FHRmES Y (1] h

e R 24443, 2019, 34(10) : 4770-4773.

(LT 7, AERRTS, 2500, 55 . T (4280 mh B Bt
HRLAIR YT /N LS Pk rg BBk (D], P BE AR,
2023, 64(10): 1004-1007.

L2 TRT 4l , 72 F0°T, R 4E0l, 45 . O ML BE IE 3 25 38 A8
b AR KRR A A 7 K T IR TE PR (D], R A
i, 2015, 56(16) : 1420-1424.

(I3 &m0, EREF 5, SO, . e O O L3S B TE R
B WU AL 205 (D], AR, 2022, 63(10):
968-975.

(14]F 73k, skPwy, kST, . F8008 k500 UE
U M UERE ALK BRLC LRE AR A s [T, e
i, 2023, 64(12): 1255-1262.

[15]JSENGUPTA P. The laboratory rat: relating its age with
human’s [J]. Inter ] Preventive Med, 2013, 4 (6) :
624-630.

[16]ZHANG Y, HOU YM, GAO F, et al. IncRNA GAS5
regulates myocardial infarction by targeting the miR-525-



- 1172 - = 2 E 2025 4F 6 HE 66 %5 11 B Journal of Traditional Chinese Medicine 2025, Vol. 66, No. 11

5p/CALM2 axis [J]. J Cell Biochem, 2019, 120(11) :
18678-1888.

[17]DASOUKI MJ, WAKIL SM, AL-HARAZI O, et al. New
insights into the impact of genome-wide copy number vari-
ations on complex congenital heart disease in Saudi Arabia
[J]. Omics , 2020, 24(1): 16-28.

[18 JGRANDHI GR, MIRBOLOUK M, DARDARI ZA, et
al. Interplay of coronary artery calcium and risk factors
for predicting CVD/CHD Mortality: the CAC consortium
[J]. JACC Cardiovasc Imaging, 2020, 13 (5): 1175-
1186.

[19]MA B, ZHAO M, GUO Z. Circular RNA circ_0010729
knockdown attenuates oxygen-glucose deprivation-induced
human cardiac myocytes injury by miR-338-3p/CALM2
axis [J]. J Cardiovasc Pharmacol, 2021, 77(5): 594-602.

[20]HU S, CHEN L, ZENG T, et al. DNA methylation pro-
filing reveals novel pathway implicated in cardiovascular
diseases of diabetes [J]. Front Endocrinol (Lausanne) ,
2023, 14: 1108126. doi: 10. 3389/fendo. 2023. 1108126.

[21]JAHANGIRY L, ABBASALIZAD FARHANGI M,
NAJAFI M, et al. Clusters of the risk markers and the
pattern of premature coronary heart disease: an applica-
tion of the latent class analysis [J]. Front Cardiovasc
Med, 2021, 8: 707070. doi: 10.3389/fcym. 2021.
707070.

[22JAL-KHLAIWI T, HABIB SS, BAYOUMY N, et al.
Identifying risk factors and mortality rate of premature
coronary artery disease in young Saudi population [J].
Sci Rep, 2024, 14(1): 12727.

[23]CHEN BW, LIU JJ, XING JH, et al. Analysis of the cor-
relation between the ratio of monocytes to high-density li-
poprotein cholesterol and instent restenosis in patients

with premature coronary heart disease [J]. Clin Appl

Thromb Hemost, 2022, 28: 10760296221079334. doi:
10. 1177/10760296221079334.

[24 ]MANESCU IB, GABOR MR, MOLDOVAN GV, et al.
An 8-SNP LDL cholesterol polygenic score: associations
with cardiovascular risk traits, familial hypercholestero-
lemia phenotype, and premature coronary heart disease
in central romania [J]. Int J Mol Sci, 2024, 25(18) :
10038.

[25]LAI EC, HUANG YC, LIAO TC, et al. Premature coro-
nary artery disease in patients with immune-mediated in-
flammatory disease: a population-based study [J]. RMD
Open, 2022, 8(1):e001993.

[26]STONE NJ, SMITH SC, ORRINGER CE, et al. Manag-
ing atherosclerotic cardiovascular risk in young adults:
JACC state-of-the-art review [J]. J Am Coll Cardiol,
2022, 79(8): 819-836.

(27131, BUSK, 228, 55 IR XN HE L& 560 0
MFSIES AGT e Z 2 MEMSC R (1], I T EEZyR
224k, 2015, 17(4) : 58-61.

(281257, sKkATHA, K eL, 45 . T DNA AL 1
PEE mRNA 3K B4 56009 9 UEAH OC 5 8k
[J]. e BEEZ524K, 2020, 35(12): 5945-5948.

[29JALHASAN KA, ABDALLAH MS, KARI JA, et al.
Hypokalemic periodic paralysis due to CACNAILS gene
mutation [J]. Neurosciences (Riyadh) , 2019, 24(3):
225-230.

[30]5K A 5e, WIS, WRAE, 55 . 5.0 th B L AR T i
WA (1], shBEZeAR, 2012, 53(19): 1645-1647.
(31259, PV . SRR IR 2453597 T i L0 % 60
By RongE [1]. Wi EE, 2019, 37(11): 76-79.
[32]5k B, gk, ALHER, 5. TR 7% A L
T PRSP ST T B SR I I R ST (], iy R 4h

A0 MR , 2021, 19(9): 1476-1479.

Effect of Different Time Interventions of Yangxin Tongmai Formula (3:.0>iilk77) on DNA Methylation in
Rat Models of Premature Coronary Heart Disease with Blood Stasis Syndrome

CHEN Xing', YU Zixuan', ZHANG Shumeng’, LIU Yanjuan', DENG Shuangyou', WANG Ying', CHEN
Lingli’, LI Jie'

1. Institute of Traditional Chinese Medicine Diagnosis, Hunan University of Chinese Medicine, Changsha, 410208; 2. School of
Traditional Chinese Medicine, Hunan University of Chinese Medicine; 3. School of Medicine, Hunan University of Chinese Medicine
ABSTRACT Objective To observe the effect of Yangxin Tongmai Formula (3375 ) by midnight-noon ebb-
flow administration method for rat models of premature coronary heart disease (PCHD) with blood stasis syndrome,
and to explore the possible mechanism of action from the perspective of DNA methylation differential gene expression.
Methods There were 3 SD rats in each of the blank group, model group and Yangxin Tongmai Formula group, and
the rats in the model group and Yangxin Tongmai Formula group were fed with high-fat chow plus vitamin D3 by
gavage plus isoproterenol hydrochloride by subcutaneous injection to construct rat models of PCHD with blood stasis

syndrome. After successful modelling, rats in Yangxin Tongmai Formula group were gavaged with 18 ¢/(kg-d) of
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Yangxin Tongmai Formula, and rats in blank group and the model group were gavaged with 4 ml/(kg-d) of 0. 9%
NaCl solution, and serum samples of rats in each group were collected for DNA methylation sequencing after 3 weeks
to screen for the relevant DNA methylation differentiation genes. In addition, rats with successful modelling of PCHD
with blood stasis were randomly divided into model group, Yangxin Tongmai Formula with midnight-noon ebb-flow
administration method group [18 g/(kg - d) of Yangxin Tongmai Formula was gavaged twice in the heart channel period
(12:00) and pericardium channel period (20:00) |, the Yangxin Tongmai Formula control group [ 18 g/(kg-d) of
Yangxin Tongmai Formula was gavaged twice at 8:00 and 18:00] and the Atorvastatin Calcium group [atorvastatin
calcium tablets solution 1. 8 mg/(kg-d) at the same intervention time as that in Yangxin Tongmai Formula control
group ], and set up a blank group of 8 rats in each group. The model group and blank group were gavaged with 0. 9%
NaCl solution 4 ml/(kg-d) for the same time as the Yangxin Tongmai Formula control group. After 3 weeks of gavage,
the blood lipids [ including total cholesterol (TC), low-density lipoprotein (LDL) , high-density lipoprotein (HDL) |
levels of rats in each group were detected ; the HE staining of myocardial tissues and thoracic aorta was used to
observe the pathomorphological changes; the levels of serum inflammation indexes [tumour necrosis factor alpha
(TNF-alpha) , lipopolysaccharide (LPS), and interleukin 10 (IL-10) ] were detected ; immunoprecipitation-realtime
fluorescence quantitative PCR was used to detect the relative expression of cardiac tissue screening differential genes.
Results The genes screened for differentially methylated regions were calmodulin 2 (Calm2), calcium voltage-gated
channel subunit als (Cacnals), and phospholipase CB1 (Plcbl). Compared with the blank group, rats in the model
group showed elevated levels of TC, LDL, TNF-a and LPS, and decreased levels of HDL and IL-10 (P<<0. 05 or P<<
0.01) ; HE staining showed obvious swelling of myocardial fibres, accompanied by a large number of inflammatory
cell infiltration, and thickening of the inner wall of the aortic vessels with internal wall damage , which was visible as a
large number of lipid cholesterol crystals and obvious inflammatory cell infiltration. Compared with the model group,
the TC, LDL, TNF-a and LPS contents of rats in the Yangxin Tongmai Formula with midnight-noon ebb-flow adminis-
tration method group, the Yangxin Tongmai Formula control group, and the atorvastatin calcium group all reduced,
and the contents of HDL and IL-10 all elevated (P<<0.05), with the improvement of myocardial tissue damage and
the reduction of inflammatory infiltration, and the improvement of the damage of the inner lining of the thoracic aorta
and the reduction of lipid infiltration. Compared with Yangxin Tongmai Formula control group, LDL, TNF-a and
LPS contents reduced, and IL-10 contents increased in the midnight-noon ebb-flow administration method group (P<<
0.05). Compared with the model group, the relative expression of Calm2 and Plcbl genes decreased and the relative
expression of Cacnals gene increased in Yangxin Tongmai Formula control group and the midnight-noon ebb-flow
administration method group (P<<0.05) ; compared with the Yangxin Tongmai Formula control group, the relative
expression of Calm2 gene decreased and the relative expression of Cacnals gene increased in the midnight-noon ebb-
flow administration method group (P<<0.05). Conclusion The intervention of Yangxin Tongmai Formula in the
heart channel period (12:00) and pericardium channel period (20:00) was more effective in improving the blood
lipid level, inhibiting inflammation, and improving myocardial tissue damage in rats of PCHD with blood stasis syn-
drome, and Calm2 and Cacnals genes may be the key targets of Yangxin Tongmai Formula in intervening the blood
stasis syndrome of PCHD.
Keywords premature coronary heart disease; blood stasis syndrome; DNA methylationv; lipids; inflammation factors;
Yangxin Tongmai Formula (3203 k)7 ) ; midnight-noon ebb-flow
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