- 784 - ‘P & 2 & 2026 4F 4 JE 67 545 7 8 Journal of Traditional Chinese Medicine, 2026, Vol. 67,No. 7

DOI:10. 13288/j. 11-2166/r. 2026. 07. 014

F5 0038 K %5 56 o IR T AR 78 R B A IL?H‘!D HAk
FEE LR R 1 M PERK/ATF4/CHOP {5258 I& 1 52 1)

kb, RBH, U, GE, EEF, B, B, A
Wrd P B 25K, WIRE A K VDT i X v Bk el 24 1 % 300 5, 410208

[(#E] HH AT DNA WEMIRIF RS BIR G &7 s m e EApE . FiE 572 2SD KK MM
SAITRAI2 Rferb i 60 R, BHEAKARAZBAHRA+EALFDIET+FR "F,*J:ﬂﬁz%)iT EA5HEM
F S R FE R R BB R4 R KA A AR L SR FTIK, P B EAfTHR
RMTA5LL, M8 R, | RGMEEA, FoCilBlkiik, P, HFFTASH T Hooi@lisr 6, 12, 18g/ (kgrd) #7H,
M AR T AG 4L T T XA iT45 R 1. 8 me/ (kg+d) EF, sTRBAFEA LT 0. 9% Z AL EH & 4 ml/ (kg d)
BR, ALKk, HALHER3IE., RKR4%%H24h/5, ELISA RN ik als [SEEHE (TC). Hik =8
(TG). KZEERZEEGEER (LDL-C). % ElkK&xalZEE (HDL-C) |. S [ SIS EET
(¢TnT). WLER% B F T8 MB (CK-MB). SLEABLAE: (LDH) |. X#&EHF [G@iei%-18 (IL-18). &
feA2-10 (IL-10) ] K-F, HEZL & MBS IA R BT E . Ao DNA VAR B o4 2f B0 AR 20 A
IS HBRR S A B EF TR R KA, SFxt 6 £ 5] 69 X 4R B R A Western Blot ik # 47 F #4535 i@ 3449
EYRKFRIE, BR O Hamarki, A4 KK TC, TG, LDL-C. ¢TnT. CK-MB. LDH. IL-1B & -F 4+
#, HDL-C. IL-10 K-FHB4& (P<0.052% P<<0.01), HAEAZ2ark4, &42%541TC, LDL-C. CK-MB. LDH
RFHBEAK, TL-10K-FF 35, L PRk & 58 EBAK TnT KT 7 @k T 4P 2540 (P<0.05 3% P<
0.01), HERM & X WA RSB F A AT EC MK, H7 FAAREE S, HEFHEL, R
B2 ILm AR . A DNA W R0 525 R &8, TR AR A 40 Fu Jf o0 3B Bk 7 & 7 wﬂiﬁf-ﬁ‘?%m
FAA A 2404, H A FH W ALK 1094, KT R 1314, AR AT 200883 (eif2ak3) H*
b EFWAMERAAR, SatRais, RAMEIF2AKS . AR LK & 8B RNA A R T M8 (p-PERK) .
HENEHFZHAF4 (ATF4). C/EBPREEEZE (CHOP). Bel-248%X%& ¥ (Bax) ZaKFHAZ. BHREmIE-2
(Bel-2) & @ KFHK (P<0.053P<0.01); HEA ML, i@ kF & A &4 EIF2AK3. p-PERK,
ATF4, CHOP. BaxZ& @ K-FHA&, Bel-2&GK-FFF (P<0.053P<0.01), Z&it Fvilhkry Tkl
PR 2 F P R KA K R eif2ak3 A PERK/ATFA/CHOP AZ 538 %, Mo ¥4 MR 38k, o, Y S L 2m i
B, ARG IS JR SRR AR A

[X$EiAE] Bowm; e, ABEFEIE T 208 EE3; & 9388 RNAS AR Migd;, FhE8ExE T4,
C/EBP R R&E & ; i@l bk

5 (coronary heart disease, CHD) JZ&7E3)) FEFECONUBRIN . B RFEIY— R8P A TR
ook A AT 1 At 40k A 1) el R B0 Ok A s 2 i RHL o XTI . IR LIRSS e O A PR 3R B R
REESIRIT %, JhHE S TR AR RS o O

TR : [ [ FIE 4 (81874375) s WA 41 F1AAFLE I 4277 AR ALSHE . TSR R AR 4t
PO AL OGS i g, ORI R TR .
I B 2K B B TSt SN - ‘ S

R LI S 20250253 ) ) SRS LR PR AL N A S IR N R 2 Y3

N iAE :003290@hnucm. edu. en Efiﬂ_?i"é/% 5 DNA Eﬁ %ﬂﬁﬁfjﬂﬁﬁgfg/ﬁﬁﬂﬁﬁz— 5
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AT KA EE A5 5 1 7228 b 028 4R 6 DR iy R Ak 7K
PR R I BE A R HE, SR e O 18 R FIR T
B P

SO JE T B sE BT CUOET B, I
PUE S L EUER Y SRy R R EE A A
R A R ZR A AGE Dy S AR R T RIA 157 a0
SR, RS R, S0 ko ]
AR CHD I B AR 7K, 98042 I TR AE
R, TEGRBNEHERE o AT B AR o3 A e
3 ISR ASE A A RO LA 20 DNA F Ak K -8 1
0L, EIREOR CEIE N, Rl BERTFROE K OTTR
I 565 Lo IR B AT REAE FHAILI A Il AN T4
PEUFHE S8 . AT R A9 e v B 25 R sh Wt B
ZE Al #45 LLBH-202207050003
1 #R5H%

1.1 Z%

SPF 2 SD MEtE R EL 72 K, 6~8 JEIlY, 1K) =
220~250 g, T i R 1T 35 v R SIS S AT BRA
A, SRS A YRR IESg S . SCXK () 2019-
0004 438 1A % T ma v B 25 R 2% S5 3 4 v
SPFH BN b5, HERAK, &, HIHEE (50«
10) %, #HE (22+2) C, PHRELE 12 h,

1.2 %9

FOEKTHN . AZ10g, FFZ10g. MR
10g, BE210 g, V5 10 g0 PUJIHT SR 25 L B
ok A PR Al AR Oy ORL, 1 g BURLAR XS T
11.91 g A= 2 o #4255 J7 ORI T 40 “CHY 0. 9%
SALER TSR, BCRGREE A 1 g/ml TS . BTHE
AT SRR 2R AR AR, IS
H20133127, iM% : 10 mg/H) BFEESK, nAZE
WK, B 1. 8 mg/ml FVRIR -

1.3 &2 A 5%

4 Z D3 (L5 F24GS139781) . SN IR
£ (It'5 MFCD00012603) , - ¥ Y5 A= ) Bk A
PR SEbE (5 R510-22-10), TR HE 7K 15
AP ARA T AR -l (IS
G1120), R RFEERHARAF; F4EHE AR
(FIB) ELISA i 7 & (4t 5 LOT20230810-308668) .
FLER A U (LDH) ELISA 7] & (41t LOT20230810-
35234B) . WUERFMEE T MB (CK-MB) ELISA K
& (5 L0T20230810-34981B) . LWUIESE T
(¢TnT) ELISABGRIE (HIb'5 LOT20230810-30454B) .
F 40 i A % -1 (IL-1B) ELISA X7 & (it 5

LOT20230810-30206B) . [ 4H i /v & -10 (IL-10)
ELISA 7 & (415 LOT20230810-30194B), |- iff
I A= R AT BR A |) 5 LR 4 DNA FEAS 0] &
(#1t5 FC-102-1002) . NovaSeq 60007 & (5
2012866), FEFELMNA T ; AMPure XPREEE (i
5 A63881), L[ D vE & FIRFEA RA R 5-H
FIBEBER TR (45 MAB-006-500), HFi Diagenode
INF]; BCA B PV B I iR & (HiE55 Poo12) ,
AR RAYBEARARAF]; HERRGEIE T 2a
PAEE3 (EIF2AK3) ik (45 AF05828) . BEfRfL
F T RNA RE N BT 3G (p-PERK) difk (4t
5 AF00279) . C/EBP[AJEZE 1 (CHOP) Hifk (4t
5 AF02035) , IR T AR A R A E Wik
Mk -4 (ATF4) Hifk (dit5 R381426) . Bilkl™
NHE 2 (Bel-2) ifk (b5 250412) . Bel-2 #H&
X#HEH (Bax) Hifk (5 R22708), AHRIE HE
W AR A BR BT A A H I -3 R A
(GAPDH) #ifk (#t5 YM3029) . 2E4i/) Bl IgG
(L5 RS23710) . FHifIgC (L5 RS23920), %
wRAEYRHEA R AF

/NS R BEHL (5 GOWEF680), Kb
IGEHMY AR B A BR A 4 [ s ARt (3
5 SA-6600) , bt FE Bl Ay TE R K A R A W
ZIUIHEREPR L (15 Freedom EVOlyzer) A7
HRAGABRAF]; 16 FHAEICHL (B1S-MP150),
FEFERMTA A SERHEE O (B5 TGL-
20MB), KIPWR B OIS ARAE; 2 A4
AL (%15 Cobas 8000-775), Hit % [Ri2 W
]y ARRE il =08 A R R (15 UCD-200), L
F B} Diagenode 23 Al 5 flli 40 T (F4%5 ND-
1000), EH NanoDrop/A\\ﬁ[; 15 A i R A
(B3 NovaSeq 6000), LR LN AT ; ShHOLMK
R4 (15 Odyssey ), F2[E LI-CORZA Al .
1.4 hpigsd

72 L SD KRl R E MR R 1S, R A BEALEL
TR AIRA 12 H, B 60 H ., 2 HEA A
F 28 0 A 7 T 008 LIRS R ASE 1 T AL R
ST mRAR (81. 3% FEaliak . 3% IHERE. 0. 5%
RHEREN . 5% FIRE . 10% ¥4 . 0. 2% PN 3k 4 4 s
E) MEFRSJE, TEREBE 1. 3. T RAMTYEE D3
3077, 3007, 1577 1U/kgHER o XiF BR A K B3t a 1)
RIRFE . 8 J Ja R BN B 7 e s e B 4 H% R 2
KEL. 8 Hl B R AT B AL UE . 4% 5 38Ube
VIR, 2% FRBEAERE R, 18 3 IR i ks
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W 0L AR 27 . FIB K-, 3 A 4 K B 2% 26
BE . AR FIB R A B ETHE, 25445
TR S, PR MU SRR o IR K RS A
MRS H P R NS IR S me/ (kged),
R4 hiES LIk, L3R, Jea—RES TS,
PR H 5 95U AR R B, i %O FL T 1T B ST
Bk, A IST Bedam 7, IR BH L0 I
UER BB RIS R ) o
1.5 #hhails TRk

AR RS RE  PE T 11 1, B RIAv Ry 41
BRI R AL BEALE 257 MBI, FR0
MRS, o mEEdL, PR R T AL, A
8H, 1 HEE&H. XIARFF48 K, Foil
Bk, o SR T RO E K 6. 12,
18 g/ (kg-d) #EH, FHCLAMTTIA T FIFEAAMTT
BRI 8 mg/ (kged) WEWH , X & 4L A AL 2
F0. 9% SEALFITES W 4 ml/ (kg-d) HEW . 45 HE
Bk, ELE3 ., MR R TR, A
2 AR EE E BRIRDBHE SR
1.6 MMEIGAFE T ik
1.6.1 ELISA ZA&n dn fig . S WLEE, [L-18. IL-10
A% RIRTHSHRE, KESSEAEIK240, &
A BEHLEC T ek B4 HOR R, IR = s ik,
4 °C. 3500 r/min (E5.02F4E6 cm) B0 15 min, HL
. 4 B SRR AR S H R (TC) . |
M= (TG). K% ENFHE A EEEE (LDL-C) . &
EERRE I EERE (HDL-C) & & . #%88 ELISA i
R G UL BHERAE, T REAR AT I 2 I K 450 nm &b
DGR EEAE, AR BUM % H e Tn T, CK-MB. LDH,
IL-18. TL-10 & &
1.6.2 HEF&MESPALRBEEL B EA
GioalUEA T S R o S RE TS 11 O =1 Wit e D'
Fefd, MO BER O KT R R AR S 2 AR
RAATIREL T . MR RLE PR AR AR 3 H
KECHEAEZL, Wik, &2, il Y E#HTh
ARZE . Prarget, HAEETRFERME TR
SR 19 S 2 A
1.6.3 DNA YA AfLm 5 SRABEVUECTRIE A
FWE 3 DR R IMAEA, AR IS G5
el FH A 12 fioh 5088 75 B 637 {SOKF DNA FEAS Jr Befb . iz
FHEEPH 20 DNA $2 BGR50] 206 7 Befk i DNA #E17K
WA . 3R AN A RSk A . R i% 4 S Y DNA
B SGH 5- HH R i 0 ] i 7 R BT 1
B DNA B, JfXTH#E T PCR 438 Fmg 2R 4l

SCPE B4 e 4 BRI G Ui 4, 7E el i A
A A FH NovaSeq 6000127 & EF T

BT 0 B b Be 5 S R A T — L
o R A MACS2 (¢<<10) %5 A [H) 48 51 )
5 mRNA M IA Geit4 3 L P S s g, F)
JHUCSC RefSeq #t4ln 5, K Je 2+ N mRNA AHC
ST S5 B R R I i i 5 b, D
log2FC=1, P<<0. 01 MiiEbaifE, (A diffReps
1. 55. 6 ¥ 3% H A [5) 21 51 (8] mRNA Ji 2040 G 1 22
S H AR X sk, I UCSC RefSeq ¥ 8 %t He pk
PR, 0L 5 e O LR A0 NG Y7 25 DI AH
K FEA
1.6.4 Western Blot & JLLH 22 £ 5+ W A4 &
W B AE X8 3R G AR KT SRR KA
AR 4 HOR B ODNEA S, BFEE 2t 5 BCA R
F I E B HWREE , MR AL Lk, BRI BT,
IIA—#T EIF2AK3, p-PERK, ATF4, CHOP. Bax.
Bel-2 (R4 M1 : 1000) . GAPDH (FiBé 431
1 :5000) 4 CHFRR . TBSTYERE3 YK, 10 min/Ak,
IMAZSE =0 (FBEHFI 1 2 10 000) % PR
W, TBST F/rvkik /e & T2 Rt Hr
R IR AR AT 08T
1.7 %itsFriE

¥ FH GraphPad Prism 10. 0 k4 3E 17 G 12 43
o THETRIMF A B, UM E R 2
(+s) Fm. WAL LLEL, #5255 M FEAS ¢
Km0 225 K Welch £ 1F ¢ /56 5 2241 1]
FUAETE B IR 2207 2550 HT A5 5 22 S5 410 W 4G L 26
& Bonferroni 5, #5 )7 ZA551% H Dunnett T3 .

2 R

2.1 A4 KR A figK-Frbix

TR, SXMARE, BAZKRTC, TG,
LDL-C7K-FEFHiEr, HDL-C/KFERER (P<<0. 05 P<
0.01); SR LA, K259 THIZTC. LDL-C
KT R, 038 Mkor & 4 TG K- TR, 57
LBk . P4 HDL-C K F- T+ (P<<0.05
o P<0.01); 45259+ W4l im 4536 br 22 ¥ L5
2 E L (P>0.05).
2.2 BKRAMiE P cTnT, CK-MB, LDH. IL-1B.
IL-104 2 W4k

R, SXTIEAL AR, FEAUZH cTnT, CK-MB,
LDH. IL-1B &M B IHE, IL-10 K FEREER (P<
0.01); SHAIA A, 2549 T fidl CK-MB,
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F1 FHAKBIMEFTC, TG, HDL-C. LDL-C & &

Table 1 Comparison of serum levels of TC, TG, HDL-C, and LDL-C of rats in each group

(mmol/L., x+s)

2851 B TC TG HDL-C LDL-C
Xif HE 2 4 1. 4120. 45 0. 230. 06 1.29=0. 24 0. 30+0. 03
AL 4 17. 89+8. 77" 0.76+0. 18" 0. 68+0. 23" 10. 812, 72"
L3 k7 IR 0 20 4 2.27+0. 437 0.59+0. 11 1.33+0. 18 0. 48+0. 117
FroLaE ks ) a2 4 2.23=0. 247 0.61+0. 10 1. 1540. 117 0.61x0. 15%
SRl KT e EE2H 4 1. 7020. 09° 0. 37+0. 06" 1. 09+0. 20 0. 3620. 07"
BT FEARATT 55 20 4 1. 82+0. 35 0. 46+0. 19 1.20+0. 16 0.3920. 07"

e TC, BRFEEE; TG, HIh=H; HDL-C, m&EREAMBER; LDL-C, K% A8 A IR,
a) SXHBAIE, P<0.01; b) SXIB4IHAE:, P<0.05; ¢) SEMAHE, P<0.01; d) SEELHE, P<0.05,

R2 KBHAKRBUMLET ¢TnT. CK-MB, LDH, IL-1B. IL-10 % & 4

Table 2 Comparison of serum levels of ¢TnT, CK-MB, LDH, IL-1f and IL-10 of rats in each group (%+s)

251 L ¢TInT/pg-ml™ CK-MB/ng-ml™ LDH/ng-ml™ IL-1B/pg-ml™ IL-10/pg-ml™
X e 2 4 146. 40+33. 44 8.85+2. 18 41.62+4.28 11. 460. 63 61.72+3. 61
FETRIZ 4 360. 10+14. 04" 17.37+1. 61" 67.37+7. 93" 32.7242. 38" 35.19+4. 31"
FE0 8 kO G 4 4 294.30+17. 937 9.71x1. 68" 37.47+2.01” 29.51+2.03 45.10+3. 43
F 038 k7 T R 2 4 340. 80+12. 34 12. 01%2. 66 51.47+3. 76" 24.95+1. 57" 48.56+0. 81"
S0 k7 v 7 A 4 231.30+28. 09" ¥ 11.91%2. 10% 50. 88+5. 97" 19. 943, 25" ¢ 49.50+3. 75"
FATFEARAL T E5 2 4 237.30+55. 08 11.22+1. 60" 44.52+4. 04" 20. 08+3. 88" 48. 666. 01"

TE: oTnT, DUUNESEET; CK-MB, WURRWMES TH; LDH, FLRBLAM; 1L-18, FI4NMAR-18; IL-10, FI4HMifR-10.
a) HXIRALLLES, P<<0.015 b) SEEBALLE, P<0.01; o) SHBUALLE, P<0.05; d) SRk PRIEA LS, P<0.05;

e) SRR e, P<<0.05,

LDH & & FEAL, IL-10 K FTh, 50 fkor ik
A T T & BT, FR0mMkor b
20 RN BT AR A T 45 40 1L-18 K EREAR (P<<0. 05 1%
P<<0.01); SFRCMEMK Rl EA i, FR08
ok 75 @ A AL e TnT & FEAL (P<0.05); H5FF0
WPk A R, FR oMKy Al Eg . BT
AT T E5LH TL-18 /KF [ (P<<0.01).
2.3 BARFACMALHE EELR

PERIEBLR « WO . s R BT YT
B A 1) 0 38 K O v ) s LR S R 2 AR
o R, XTHRALO NN HES 57 5%, 4
R O T BT X 50 5 AR LA AL HE S 3K 0L, e
A, Rk AN g AR 1, ] UL LA i
APk, MR SE e, O AURB KRG 5L R0
KRR L BTFE A T8 ZEL 0 LA L HE S 3
5, Yty KU EAAK . IRIE
2.4 ZMRRA A EFFTRAKESHLER

I 00 38 Jik 7 v 39 e A % L X B 4 A 1192 >3
RS s A A 22 5, by B 34k 5924,
I F JEAE 60045 AR L X HE X BA 20 3L 1412 4 HE A
AP A S, K P AR 9134, ik
HH AL 499 4> K %0038 ik e 1) o 40T LE XoT 2
JA Bl 14 25 5 FR AR R S R A X L o) R B

TN 2R IR E T, =R 25
AL IR FE R 240>, Horpis HT AL RK 1091,
RH AR IR 1314, DAL ) 22 53 Rk 50 e
{8 M O e 254, B log2FC (A AU 2] vs XF BB ZH ) /
log2FC (FE 038 ko 5 7 4l vs XT R ZH) >1.5,
P28 T O IS T 110 A7 L i 9 O L2401
IHAEHR S, Tk G N eif2ak3. eif2ak3 N
Ja s T AR b KB BUR A, log2FC (BLAY
ZH vs XWFHRZH) fH }-2. 49, log2FC (FE.00 08 ik 7 &
FlE A vs SHIRZH) {EN-1.63, HIH(E>1.5, BT
B S, MRER LR R 2 %00 bk O e ) i 2
TG, eif2ak3 7 2 PN F LA B AR B e psi 7 4]
H PTG L
2.5 ZBMKFACIMLEIF2AK3, p-PERK. ATF4,
CHOP. Bax. Bcl-2 & & K-F b

F3m, SXPIEA R, BRI EIF2AK3 .
p-PERK. ATF4. CHOP. Bax /K FFE . Bel-2
FE KPR (P<0.058 P<<0.01); SHEIZ
A, FROEBKOT R EIF2AK3, p-PERK, ATF4,
CHOP. Bax & /K F-FEAR . Bel-2 85 1 AKF F+ &
(P<<0.055% P<<0.01), A KFLHILHLEIF2AKS
p-PERK. ATF4. CHOP. Bax. Bel-2 & [ ik &
DL 2,
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Pl

Fr Rk 77 R

BRI

BT AT S5

T ZLEFERIE A 2R OSSR RIR A8 siE % s TSk 1R ) K A
Bl AARECIAZTHE BasiR (x200)
Figure 1 HE staining results of myocardial issue of rats in each group (x200)
®3 HBUREONALIEIF2AK3, p-PERK, ATF4, CHOP. Bax. Bel-23 /K- [L4¢
Table 3 Comparison of EIF2AK3, p-PERK, ATF4, CHOP, Bax, and Bcl-2 protein levels in myocardial tissues of rats in each group

(/GAPDH, #x+s)

20 51 &K EIF2AK3 p-PERK ATF4 CHOP Bax Bel-2
it HE 40 4 0. 850. 10 0. 59+0. 09 0. 430. 12 0. 66+0. 02 0. 80+0. 03 0. 99+0. 06
BRI 4 1. 15£0. 12" 0. 95+0. 04" 0. 870. 05" 1. 00+0. 04" 1. 08+0. 03 0. 77+0. 04"
FROIE Bk 7 A 4 0. 88+0. 13" 0. 75+0. 04" 0. 73+0. 06" 0. 83+0. 02 0. 92+0. 06 0. 90+0. 06"

H: EIF2AK3, EZMIFEGSIN T 2o 4T 3; p-PERK, BEERILER P10 RNA BE P 34 ; ATF4, TGILFESEINF4; CHOP, C/EBP[RIVA

HH; Bax, Bel-2M5EX&HH; Bel-2, Bk 2,
a) SXIR4LE, P<<0.01

EIF2AK3 |== e o= | 13°KDa2

p-PERK |~— =8 e [ 135KDa

ATF4 - gum == 50KDa

CHOP |=~- =w == | 27KDa

Bax == @ == | J6KDa

Bel-2 -_ - e 21KDa

GAPDH |ess o= e 37KDa

A B C

. EIF2AK3, BB LA 30 B T 2o 985 3; p-PERK,
WML (L AE U RNA RN R RS ;. ATF, TR AL%E R 4,
CHOP, C/EBPRIVRZEEH; Bax, Bel-2HH:XEH; Bel-2, Bk
HERE2; A, XTHRZH; B, BIBUZH; C, FROHNKIr R,

2 HARBOHELEIF2AK3, p-PERK, ATF4,
CHOP. Bax. Bel-2 2 HL KA
Figure 2 Electrophoretic images of EIF2AK3, p-PERK,
ATF4, CHOP, Bax, and Bcl-2 proteins

in myocardial tissues of rats in each group

5 b) SXTIRLLEE, P<0.05; o) HEMA LA, P<0.01; d) S HE, P<0.05.

3 iTig

BRI, S ORI TR, SE A AR S
ZAE. (RAK - &hk) = “FOBHIL N EAE,
BB AR 7 (K - PREREROER) &
“RBKHE, MLZ AL LT <<i[£%ﬁlﬂ%
%ﬁbf@%ﬁ%ﬁ%>ﬁW%Wﬁf DL S
T, o HMER” O, HESh. RIS,
MRBEER AT, AR, Bl I E e e e
Pe . KIESE . FROEMKT NS . PSR E Y, fh
MANAR , ARSI IE s BERCh R 2, HEmi,
H5AZ. 6/, BRKZEE; UM

L BRISARER . FK; EEBFROA MRk
Uyo BOMIEESE P ESE, FR.0 bk Al i kR
PR L T I3 B R AR s etk sl ik il A
i BRPE T A

JR A IS ZE LA JEAE SN 2 T U 1Y) B ELRRAE
IL-18. TL-10 76 8 15 48 [ g 5 i H A3 S 224 H o
AW R FE, SXIRA e, BRI K R
MAGZEFLPIRES . 29T S, SAHHATER
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A F2 B LT X PE A T s 48 bn , BCE IR R L .
TG. LDL-C 7K Tt i/ R 5k 0o (R il 37 fa s R R
2 B URI P R R, AT S B i s Ry R AR ek
O KU 11 350 K e R o 2 T[] R R AL
TG. LDL-C /K, RGO 45 G B 35 14 & AR Ay vl
gtk

PRI ZH K B IL-18 7K o IL-10 ZKF FEAIK,
i, FROEMKE . R R LRI
7T 4540 7T 3 R R IL-18 K, FHE IL-10 7K F,
%03 Jik 8 391 21 A P AT 118 K T Ak R
L, ¢TnT. CK-MB. LDH & S .0 JJL5 455 14
BRbR . ARG IR RN, BRI cTnT. CK-MB.
LDH K F-Fh i, R KON M Z 1. %259
T A RO MR 15 R R R R B3 . 370038
Jik 7 . R 4 LDH K85 55 0 bk O I 77
HERF s, BOERTEMAKE. %IE
LDH 7£ Z P 4 885 B h &R A 434, X0 s 412
W e S AR Y ek 7R O UL S Ry S
A ¢TnT. CK-MB P v 25 %600 LA 03 136 97
B, FROENK T S REA B ¢ TnT. CK-MB
K, o 3R bk iR ) 2 4 7R B AR ¢ T 5 T
A DIHLSUR B S AR, FR00E
ik v 7 e 4 T A R O R, S BT T
FEASRAN Y

DNA F Ak 0 e AR 1) & J Sk v 24 7 3 W 3ok
& 2 T o AR AR AL TSR I RS S P . A
WARST " &8, FROE K TS Calm2 . Cacnals
FEPH 4 R FE AR A 30 R T R IR T RO . AR
F 7 8 3 b A 2 AN Ol KO TR 97 RS 22 S 2k
B B AL K S AR AL A B, 45 TR O i o B A B
M, PREE AR O R I eif2ak3. EIF2AK3,
N A E H B RNAFE ER 4 (PERK), 2 P )
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Effects of Yangxin Tongmai Formula (3 .>i#llk7)7) on Methylation Key Genes and the PERK/ATF4/CHOP
Signaling Pathway in Myocardial Tissue of Coronary Heart Disease Model Rats with Blood Stasis Syndrome
ZHANG Chun, ZHANG Shumeng, MAO Yan, CHEN Xing, KUANG Huifang, YANG Yi, CHEN Lingli,
LI Jie

Hunan University of Chinese Medicine, Changsha, 410208

ABSTRACT Objective To investigate the mechanism of Yangxin Tongmai Formula (3.0 k75, YTF) in trea-
ting coronary heart disease with blood stasis syndrome based on DNA methylation. Methods Seventy-two SD rats
were randomly divided into a control group (n=12) and a modeling group (n=60). The modeling group was subjected
to a high-fat diet, intragastric administration of vitamin D3, and subcutaneous injection of isoprenaline to establish
the rat model of coronary heart disease with blood stasis syndrome. Forty-one successfully modeled rats were then ran-
domly allocated into model group, YTF low-, medium-, and high-dose groups, and the atorvastatin calcium group,
with 8 rats in each group and 1 rat reserved. The YTF low-, medium-, and high-dose groups received YTF at 6, 12,
and 18 g/(kg+d) by gavage, respectively. The atorvastatin calcium group received atorvastatin calcium tablets
at 1.8 mg/(kg+d) by gavage. The control group and the model group received 0. 9% sodium chloride injection at
4 ml/(kg+d) by gavage. All administrations were performed once daily for 3 weeks. Twenty-four hours after the last
administration , serum lipid levels including total cholesterol (TC) , triglycerides (TG ) , low-density lipoprotein
cholesterol (LDL-C) , and high-density lipoprotein cholesterol (HDL-C) , myocardial enzymes including cardiac
troponin T (¢TnT ), creatine kinase MB ( CK-MB) , and lactate dehydrogenase (LDH ), and inflammatory factors
including interleukin-1B (IL-18) and interleukin-10 (IL-10) were detected by ELISA. Pathological changes in myocar-
dial tissue were observed via HE staining. Whole blood DNA methylation sequencing was used to analyze differential
methylation gene expression among the control group, model group, and YTF high-dose group. Western Blotting was
used to verify the protein levels of the key genes and downstream signaling pathways. Results Compared to the con-
trol group, the model group showed increased levels of TC, TG, LDL-C, ¢TnT, CK-MB, LDH, and IL-1(, along
with decreased levels of HDL-C and IL-10 (P<<0.05 or P<<0.01). Compared to the model group, all treatment
groups exhibited decreased levels of TC, LDL-C, CK-MB, and LDH, along with increased IL-10 levels. Among
these, the high-dose YTF group demonstrated superior efficacy in reducing ¢TnT levels compared to the other TCM
groups (P<<0. 05 or P<<0. 01). HE staining indicated that the YTF high-dose group ameliorated myocardial cell swell-

ing, disordered arrangement, pyknosis, and disappearance of nuclei, thereby reducing myocardial cell damage. Whole
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blood DNA methylation sequencing identified 240 differentially methylated genes shared by the control group, model
group, and YTF high-dose group, including 109 hypermethylated and 131 hypomethylated genes; eif2ak3 was
identified as a key differentially methylated gene. Compared to the control group, the model group exhibited increased
protein levels of eukaryotic translation initiation factor 2 alpha kinase 3 (elf2ak3) , phosphorylated protein kinase
, C/EBP homologous
protein (CHOP) , and Bax, along with a decreased level of B-cell lymphoma-2 (Bcl-2) protein (P<<0.05 or P<<
0.01). Compared to the model group, the YTF high-dose group showed decreased protein levels of elf2ak3, p-PERK,
ATF4, CHOP, and Bax, and an increased level of Bel-2 protein (P<0.05 or P<<0.01). Conclusion YTF may

regulate key differentially methylated genes such as elf2ak3 and the PERK/ATF4/CHOP signaling pathway, thereby

RNA-like endoplasmic reticulum kinase (p-PERK) , activating transcription factor 4 (ATF4)

inhibiting endoplasmic reticulum stress, reducing myocardial cell apoptosis, and exerting therapeutic effects in coro-
nary heart disease blood stasis syndrome.

Keywords coronary heart disease; blood stasis syndrome; eukaryotic translation initiation factor 2 alpha kinase 3;
phosphorylated protein kinase RNA-like endoplasmic reticulum kinase; activating transcription factor 4; C/EBP homo-

logous protein; Yangyin Tongmai Formula (F&>i@Rk75)
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