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0. 2% P LB E B IE , i T I90 B 307 1 T Bk S
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Z D3(0. 5 g/ml)30 77 1U/kg, 55 KHRHEE 207710/
keg; H91 K52 KTLRNE LIRE (30 mgkg)
JEFR R TS, ks SRR IR 14 K, wEfkdk
106 K . #HLJ5 Ir A K EREERTAS 45K 12 h, i
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Figure 1 ECG of rats in the blank group
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Figure 2 ECG of rats in the model group
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Table 1 Comparison of hemorheology indexes between the
blank group and the model group (mPa-s, x+s)

A IMFEE
(57| i =Yl
ZXE4] 4 1.47+0.07 8.70+0.44 5.13x0.22 4.0320.17
WERIZ 6 1.3620.08 11.63=1.02" 6.10£0.57" 4.80+0. 43"

W oa) 5 A4, P<0.05,
BEJRLEL), o H IR, SREnEmER, 4
U, WA, S HAIE, B
A NIEI RIS, HASEMREL, NhANE s
TR, B3 N B AR I I, R R RER
BIRGIT . M SO IR A ML R . SRR AL,
FRCo 30 ok 7 20 5 BT AR TT 85 2 e Jok P P TR A
WE, RUEMARINR ARG BGE, & 245 0]
REX Sy, AMHESN B I, (HBTHE iy T 55240
ABAEAE N S SR A N 4
2.3 A2 K RS UL LR 2 R PR AR i 2 A AR

K4, == EC I BEL TG, Wi
W S o W, HEFIRLARERE Y, 2265 M i
Ho ZObASLMEHS, Bmtw, KAhEL), 4
NREsHERE , ZORIRIBZEH TG M ARSI, A
Wrenils, e R SRR, BRI ZELS
MEZRZERBR, UM S A A . ok A%k

A5 BE MSERE

T LK 4 B FE A AT 5 21
T ZLEH K IR R R Sk N B2 25 B i Sk
T8 BRI A AR Bk N L 215 G Sk i DR A o
praiiresiih
3 R YUK BUEAR S o B2 2
Figure 3  Pathological morphology of coronary arteries in rats
of each group (HE, x200)

WD, WL, ZWRERTE, KANA—, 25
FATI, B3 SRR K MK, Lk A A8 18 5l
R, DI ERARSMNERE i, A s, 5
BEARYLH LA, 70038 kO 4 IL/INTT B 65 40 47 335 A
25 MR, WILF4iHis) S, L%t
BRI, AMESERE LR A I 45 K T M HL %
S BaTFEARAT TS 2 LT A SO 5T B G 28 B 11
A, 2285 MR SEARHEHN, b iA%L
AR AT TR, D WA AR, BBk
BARIE SR TR, SETTR AR, 0557038 ik
J5 2 AH LEATY A 3508 43 A VA IS 1 284 11 550 PR 25 00 9 1 s 1)
T
2.4 BAKFSMLALATP, CTRP3 & & KT b4k
FK3w, SEAAIE, BRIAONHLATP,
CTRP3 & /KB B (P<<0.05). SHAIZH
Fbdse, 370 38 ik 7 4 BT G AR At 7T 45 41 ATP
CTRP3 H /K F W EFm (P<0.05), HHBTHE

®2 A HASERL KU b L8

Table 2 Comparison of blood lipid indexes between blank group and model group

(mmol/L, x+s)

21 541 R TC TG HDL-C LDL-C Al
24l 4 2.63=0. 17 0. 60+0. 24 1.01+0. 38 1.45+0. 14 1. 80+0. 73
by | 6 14. 38+7. 88" 0. 74+0. 40 2.730. 87" 11. 85+7. 64" 4. 11x1. 71"

[E: TC, MRRERE; TG, Hih=Mf; HDL-C, m#EREMIAREE; LDL-C, (RS EARE IRER; AL SR FERE (i 4.

a) HEAHILE, P<0.05,
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Figure 4 Mitochondrial ultrastructure of rats myocardial

R LA AT F5 40

tissue in each group (x5000)

At 7T 45 45 .0 LA 23 ATP 7K F- B2 CTRP3 %& 14 /K °F-
SR E K O AR (P<<0.05) . CTRP3
IR E LK,

R3 BAKRBONEALATP 58 . CTRP3IEHEAFIAILE
Table 3 Comparison of ATP level and CTRP3 protein expres-

sion in myocardial tissue of rats in each group ~ (x#s)

215 B#  ATP/pmol-L”'  CTRP3/GAPDH
25 14 6 2. 85+0. 25 0. 42+0. 07
AL 6 2. 070. 56" 0. 21+0. 06
FriE kI 4 6 3.160.27" ¢ 0. 400. 04"
B FEARAD T T E5 20 6 3.530. 54" 0. 53+0. 03"

TE: ATP, BREEMECH =W5IL; CTRP3, ClqMigiRstR 741
KA 3,

a) 5 AL HE, P<0.05; b) S L, P<0.05;
c) HPTFEHAITT 4 b4, P<<0.05,

A B C D
CTRP3 | S ws  S— — o

CAPDH | A S A— <0
E: A, BHA; B, BB ¢, FFOEkIrd; D, Bt
HABITE54L; CTRP3, ClqMRIASER T3,
B AAREC L CTRP3 & FH Ik Es
Figure 5 Electrophoresis of CTRP3 protein in myocardial

tissue of rats in each group

2.5 ZBKRAFNO, CTRP3 APtk
FRamr, SEAHLE, BRIAIMENO, CTRP3

AFRRAR (P<<0.05) . SEIARIAL HhAs, 7700 ik
J5 LA AN FE AR A VT 5 4H 135 NO . CTRP3 KT 5
(P<<0.05), HABTFE AT #5413 CTRP3 /K-
IO AT R (P<0.05),

£4 BAKRBULTEENO, CTRP3 K- [L4E
Table 4 Comparison of serum NO and CTRP3 levels of rats

in each group (x+s)
4150 R NO/wmol-L™! CTRP3 /ng-ml™
=K 6 35.42+1.45 145.26x6. 01
R 6 19. 72+2. 40" 119. 72+6. 78"
S0 ik 7 4 6 27.41+4.82"  143.51+22.48"
BRI T E5 401 6 27.55+5.70”  179. 10+5. 10"

TE: NO,—%fLA; CTRP3,Clq/MIasER FHICEN 3,

a) HZSPI4LILES, P<0.05; b) SEIM4ALIILE, P<O0.05;
o) SRFEAAMTT 4 i, P<0.05.
3 Wig

MI AR E AR A B /N SR AR AR 2R I, 42 il
MR E S TR Ul B2 ek sl bk
PR B Y EEE AL PG 5X 7, B
AR, WA YR, DLEC] T R 5 RS I 95
BH, ASGEIE o BEFERWT, MU IE SR B O
FESs PR i DR BEIERY, R AR IR 77, 89%
AL UL AT AN« BHZE i ko MT OB ) - & i 1Y)
BHLH] . ARG R B, MUMHSIE R s s
LM . TC. LDL-C Bl TH&E, ALFRECK T 4,
OB ST B S 35 ) E4a w2, 4871 KRl
WAL T e 6 e B RS I L0 B 30 Bk s A 550 LB o
DL ESE R AF4 MLIFSIE ) AL B BE =, W]
HIR SR 25T I HE AT SR 4

FRLPK T ASE TR SIRE, MSEKE
MR, —HEMIEZ, DR Imnzhes: B
FERCT IR 2k, B PRARAR, BBLR 25470
i, EA bk, hrsR RO B L RRRE KA ROR
LAY . ARSE, FDKBIR . AR, TERRA
8 A4 (] B AT A AT IR SR B PR, AR ARSI, [
I, FROE KT BA RSO AR T
BERTAE AL BRUMLAG | IV I8 28 7 6 b 1) 35 T
ABIFSE 1 BTG A TT 55 R AR B XS IR 254, %
20 R B IR e L R P PR — 2R I 25 BAT R 4F
MIFEIRTR BEROCR ™ RS R R, 52 A4H
e, ASERUZE SRR Bl Ik P Bz W A S2 A6 I AE R B
eAE, NEZEF IR F NO K- Il i TR, 4393
O KT SR T TES TS, 2R Sk sz
1% O 45 B A RO8GE , TE NO K- 3 420
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PEIR 70038 DK 7 e 3 ) S e IR B bk N R 45240
EPORIMAT , X MIILFSIE AR 1R

SRR 25 G5 40 55 00 I A= B0 BER S R A
K, i s EUHE G & A, ZORLRAE S Al i
R EAEZ B, R LRI K |
SRR R 2 DL S 2R b A HE D sk AR 4 2, ik
R 28 H I 25 254 45 550 22 /0 mT LA 28 0 S e L2
L1z RIEOL. TERBR A T A, SRR EE T I 4
Syt LEH 2L 4 D Re$E A1t 18 2 90% 1 ATP, Jf:
Z: 55900 2 BN R 7 T A B IR AT A 1 Al i
7Y ARV, M T A, BRI
USSR ZETL, SORRECR I, BRESS F B Ll
I, DAL S ATP 7K 35 R R, 47 MIIi
PR A6 A8 i A b B T SRk e A I Tl B 0 3%
filo ZFR 0K SBTHEARATTE 5T 1, Pl
KRR B 5 45 A5 280, D ALATP K
SEREIN, $EoR 2 AR G O L i A A5 49 14 TR
i, BERT T ONA SR RIRE S . DA 4G
SIS0 38 KO R s B AR, WES
RN T N [R5 TR Z N DR =r R AW R (Y
ETHRHT MIMFIE S 800 O I e S8 . D AILRE
Rgfhee 5B o™ Mg IEz e >, H
BB AR S OB ZERMOCRED], B
Fr Ui Ik 7 e i O UL RE B4 QI D e Y 25 BRAE )
A B iR S T T AR

CTRP3 & —Fh A BRI BN H T, fg
i il Toll B2 4K (TLR) FA% KT «B (NF-kB)
5T O A G e M I P, iR AT AR 3- R
LB B (PI3K) /&R F1EE B (AKT) /N J 8 —
AMEATE (eNOS) G, RS 40
£6 (IL-6) MMREIRIEN F o (TNF-a) HIRIEK
Il EMREERE A (Ox-LDL) 3N %
hE, JEZE S ko RERE AL g E R 2. [ERY, CTRP3
EAIRLC LA A, B 2t 0 WUSEBE I (99 21
{6 RTINS I (=S o A 7 3 RN e
L 1 7 3 RN AR VR . e g AR Uy i
CTRP3 Reff el 2R 5 it S AL I A 5 )
TG Z IRy G F la (PGC-1a) . BZIFIR IR T 1
(NRF-1) . R SEH T A (TFAM) £ 5
TR, G0 WLAN B ATP 5 & A 420 I W 38
R ORWPR R B, BRI I VE CTRP3 K-
HOWLCTRP3 HE H R IA A A B E TR, m
2 IR0 KO S PFEARMTT U, PIgL R R
75 CTRP3 /K- 5.0 )L CTRP3 25 1 2 35 5 44 A Al

AR T BIRTE . $ER IR0 KO S BTG ARARTT
L RE G B R RO WLRE A G, AR eIk 3 ik
PRz A%, X ML I8k e 2 U ) Bl v MR,
ML AT BE S5 9 135 CTRP3 /K SF 5.0 L CTRP3 75
EESIS ¥ P

ARG EE RN BN, IR0 38 By 1 e ik ol
ik g B 2 55 R0 JULZH S 2R A R RO 5 45 R T
TR T BITHE AT 5 R, [RIBFE B2 T 1l 35 NO 7K
S5 S BRI TS A RCR O B2 R,
FREE EULHT T R0 k7 7E B iR O LR e AR B bk i
AT PRI AR L KA i i P B AR AP R O T L 4836
AT MUIG IR —Z 28GR, R0 08 ikor
FEIG RYGIT M1 SR AR B8 . (HXF F 0 Ll 21
ATP FI CTRP3 & [ /K F S L% CTRP3 7K -1 #2 7
FERE, IR0 38 Bk O A QBT A Ath 7T 85 F 0 8508
F, XARESZ A MA LN ES THRNA RS
Ko, AT 223 LA ] 25 25 75k D B 2 2 ] 30 i
SPRAE PRSI, SRR R RCR BB 45 25 05
285 WEIR T ZERENR 25 W% T i 107 KT 18
O BA AL, HEARROR SR SCHL AT
JEEERAIRIE o BEAMASTIFGY B4 K B AR AR S A %
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Effects of Yangxin Tongmai Formula (3%.0#k7)7) on Myocardial Energy Metabolism in Myocardial Infarc-
tion Model Rats with Blood Stasis Syndrome
YU Zixuan', ZHANG Shumeng’, ZHANG Mengxue’, CHEN Yuxia', CHEN Xing', KONG Beibei’, CHEN
Lingl?’, LI Jie'
1. Institute of Traditional Chinese Medicine Diagnostics, Hunan University of Chinese Medicine, Changsha, 410208; 2. School
of Traditional Chinese Medicine, Hunan University of Chinese Medicine; 3. Longhua Hospital Affiliated to Shanghai University of
Traditional Chinese Medicine; 4. The First Hospital of Hunan University of Chinese Medicine; 5. Medical School, Hunan University
of Chinese Medicine
ABSTRACT Objective To explore the potential mechanism of Yangxin Tongmai Formula (3.0 kJ7, YXTM)
in the treatment of myocardial infarction (MI) with blood stasis syndrome (BSS). Methods A total of 50 rats were
selected, and 38 of them were randomly selected and fed with high fat diet, using intragastric administration of vita-
min D3 plus intraperitoneal injection of isoproterenol to establish the MI rat model with BSS. Twenty-four out of the 28
successfully modeled rats were randomly divided into model group, YXTM group and atorvastatin calcium group, with
eight rats in each group. Eight healthy rats were selected as blank group. The YXTM group and atorvastatin calcium
group were given 12 ¢/(kg+d) of YXTM and 1. 8 mg/(kg-d) of atorvastatin calcium tablets by gavage, respectively,
while the blank group and the model group were administered with 4 ml/(kg+d) of distilled water by gavage. Each
group was treated once a day for 14 consecutive days. The pathological changes of coronary arteries were observed by
hematoxylin and eosin (HE) staining. The number and morphology of mitochondria in myocardial tissues were ob-
served by transmission electron microscopy. The levels of adenosine triphosphate (ATP) in myocardial tissue, serum
nitric oxide (NO) and Clq tumor necrosis factor-related protein 3 (CTRP3) were detected by ELISA kit. The expres-
sion of CTRP3 protein in myocardial tissue was determined by Western blot. Results Compared to the blank group,
the model group showed intimal thickening, endothelial damage, inflammatory infiltration and other changes; the
number of myocardial mitochondria in the model group decreased, and the membrane structure became shallower,
and even ruptured, with decreased ATP in myocardial tissue, serum NO level, CTRP3 protein expression in myocar-
dial tissue, and serum CTRP3 level (P<<0.05). Compared to those in the model group, the coronary endothelial inju-
ry was significantly improved in the YXTM group and atorvastatin calcium group, and the arrangement of sarcomeres
in myocardial tissue was regular, with increased number of myocardial mitochondria, complete structure of myocardial
mitochondria, and increased content of ATP in myocardial tissue, serum NO level, CTRP3 protein expression in myo-
cardial tissue, and serum CTRP3 level (P<<0.05). Compared to those in the YXTM group, the coronary artery endo-
thelial injury and mitochondrial membrane structure damage were more severe in the atorvastatin calcium group, and
the ATP level and CTRP3 protein expression level in myocardial tissue and serum level of CTRP3 significantly in-
creased (P<<0.05). Conclusion YXTM can significantly improve myocardial mitochondrial energy metabolism
and resist endothelial injury in rats with MI and BSS, and its mechanism may be related to the increase of adipokines
CTRP3 content.
Keywords myocardial infarction; blood stasis syndrome; energy metabolism; mitochondria; Clq tumor necrosis
factor-related protein 3; Yangxin Tongmai Formula (320358 k )5 )
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