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Effects of Yangxinshi Tablets on rats with myocardial infarction complicated
with depression
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ABSTRACT: AIM  To study the preventive effect of Yangxinshi Tablets on rats with myocardial infarction
complicated with depression and to explore the underlying mechanism. METHODS  Fifty rats were randomly di-
vided into sham-operated group, control group, fluoxetine group (10 mg/kg) , low dose and high dose Yangxinshi
Tablets groups (500, 1 000 mg/kg). Ten rats in each group were intragastrically administered for 4 weeks. Rats in
the model group, fluoxetine group, Yangxinshi Tablets groups developed myocardial infarction after left anterior de-
scending coronary artery ligation, and thereafter forced depression by swimming. The rats were subjected to cardiac
function evaluation by cardiac color Doppler ultrasound, depressive symptoms assessment by behavioral
experiments, and detection of inflammatory factors and monoamine neurotransmitters to reveal the underlying
mechanisms of Yangxinshi Tablets. RESULTS Compared with the model group, Yangxinshi Tablets groups had
improved heart function (as revealed by the increased LVIDd, LVIDs, LVEDV and LVESV; decreased FS and
EF) (P<0.05), relieved depressive symptoms (in terms of sucrose preference, immobility time and exercise
score) (P<0.05, P<0.01), lower inflammatory factors levels (in terms of the levels of TNF-a, IL-13, IL-6 and
the expression of IDO1, KMO, KYNU) (P <0.05, P<0.01), and significantly increased monoamine
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neurotransmitters (in terms of 5-HT, ACTH, CORT, NE) (P<0.05, P<0.01). CONCLUSION Yangxinshi

Tablets can effectively improve the heart function and depressive symptoms in myocardial infarction rats complicated

with depression. The mechanism may be related to the improved resistance to inflammation and increased utilization

of monoamine neurotransmitters.

KEY WORDS: Yangxinshi Tablets; myocardial infarction; depression; inflammatory factors; indoleamine 2, 3-

dioxygenase ; monoamine neurotransmitter
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SRRV, JF— 580 (coronary heart dis-
ease, CHD) XU 3 A > IARAE 5 54 hn
CHD XS s MLgil 22 24, Z2HER, Hii
WARTEATERE . CHD B3 WAL AE & 9 56 I 3 18
NBER 2~3 1%, 200 15% ~30% , LotkE2yk BAER)
2%, 2 YE.OWBESE (myocardial infarction, MI)
Je AR R e R s R Y I RE A2 509 1
—AMER R E, FRRAE SR R P ATSAE R 216 R
W EAABAE , PIHISRE FIRECo 08 A R I A T
A IR 08 % 58 v AT 8 AT IR 5 4 e A XU
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R, A2 AZ, KR HWR, RS
ASIG L, ARSI 1E T AR IR B M, AE
WS, B, GORTE, T TR KRG
JPRE O . I IRAFIE 2B, F5.0 (R A AT DA F 28 B2
TERENIKA AVRIT G R, IFREARO M4 R0
RS MR IR R WL, 370 KA REE i35 e
IR I MASIR A Z I Meta 43 M7 45 5 £ W1,
Tl B EIRY T T O O B0 . DRI L R g
O E R R T, I HAE R
PE2GIEI7 AP RS ARHIF ST X R0 B R IR 7 DL
FEFEJG A A ABIE K R 258G T, IR
AL,

1 W

L1 #HHm5EA FOKRRE (0.6 gk, #its
150505) W4 7 11 b= 25 48 A1 5 & B X250 I A
BT ERFR S PG T R0 A M 0 24 i 254 B
Al 0. 9% S L8R SR F VLG RME 251 A FR A
Al KAERE, RBP4 R0 [ [ 254 M,
TRIzol . RT Reagents, SYBR mix W4 [ g 5% % M B¢
R A BRA 7] 3 DEPC I [ 38 = KA+
ARWFFERT; TNF-o 305 &, TIL-18 12050 &, 1L-6 i
REma Lk R A ARARAR; S-HT i

Flé& . CORTiXH A& . ACTH iR & . NE X7 &
WA A e R A BRA F
1.2 Mg HEEY U A 2 E BIO-RAD 2 Fl;
R THIE A b E T A PRA
FEAR A ] Hi 1 Tecan Systems Inc A F]; LrH WP
1 SMUP-PC W F [ g5 e 20 /Nt
WATLIE [ B P B A SR A BR A F]; /Nah)
B HL Vevo 2100 Imaging System I H K Visual
Sonics 2N .
1.3 24 50 2 SD HEPE R (180~220¢) A
TSI S A BR A, B VT IE S
SCXK () 2012-0002, KA #: T8 H K2 SPF
g, TR REHEEEYRK, rh
SR ERE T I A b B sh A R N 2 HLR 2450
WA Z RS A CE, Sh et
2018-10-YL-SXY-01,
2 AE
2.1 o4 50 AR W IF ARG, BiRL
(S AFL0.5% CMC-Na) . #PEIT4 (10 mg/kg) |
FRO R RIS 4] (500, 1 000 mg/kg) ,
B 10 K, HEEAZ 40, 1 k/d, BRI SE
F SPF &y, IEFERAEEYIAIK, RIEI2 h
SRR SE A
2.2 #AEERLH N 10% KA w R R
(0.3 mL/100 g) MEETEST R, B REE T FAR
& e, EROBEEY RS, il RO HE
NS L B s o N S [ N A e
TFARG B, 75% R HREET RS, 28T
W, L /N ALAT IE R TP, $T5F
i s T 5 OO U, AR A O B 4 5 Y I I A e Bk
EADE, FREE A0 5 il 3 ik B 4 R A 25 FLIX
B, FH6~0 A5 4% & 61 2 1 15 220 B 5 i 0 ik
[ HE 5SS HEAL 2 mm 2247 7 M 5 FL 22 e AR 30 Bk v e
%o WELHEEARL, R ST BidiE =0.15 mV,
I Lo H 20 T o 7T 35 ) 2 R, S LA
FH B FHRR BRFTAR R B M A N BRI, RS NP 175 5
RAF, XUFRhmINUAF S, EE Mg, RTPARE
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g i 22 SR B B TR S AR5 L, HAR e 54
FEA S, FARJGH R R R SR, G
Je AT 5 3E W TR A AR AE L R RO A B
YRR RS T kSR, 58 T ARERYEE 2 K,
AR O A ARG IA O IR ST S A ), A 47 k2
BRI K RIDABARE , ALHFRBH/KINAE . WAk R sh
B (B LA B 2 sl P A AR RE IR RS AR R 2y, R BRUZE
b R R A B 4 Fe R T R 7 d e, it
TTom A eV s A AWABIE , Wik 45 o5 136 2 RifkfT
TPR2EVE . R RTEBA ARG S s, IF
URERZY, R ILATE B8 5 10 A1 A% 28 1) it A5 ] 34 Sy
10 d, 7ESEATRERIAT, PR, BRI JPETT
A, FRO R R E R A, BN 12
HARR, O, BFEARA, AL 5
FPGITAHRASIET- 1 DR, FR0RmEflEdstTs
2 HORE fEMAERERLE R, BRI F5 0 FAIG
FIERARIET: 1| AR, mAEHER 10 LK
PEAT 5 S S 56 D S B 53T

2.3 wEEAARN EERDE, A0 2
KRBT A o ARSI, R /NSl S e sk
LEEWAERYER (LVESV) | A& kAR AEM
(LVEDV) | ZAZE&FHKBINE (LVIDd) . 2% 48
W& (LVIDs) %, Jf i 8 A& = 8 1 5 %
(EF% ) FIZAZFHAEE (FS% ),

2.4 EMEARARIFMAR ST HILE ZFR Y R
YIZRBh Y iE Ny F oK, 58 R B CE 2 S KO,
B—A24 h N, 2 I 1% BEREK, BEE M
24 h, —HRE 1% BEREK, 5 — A HiEkatiok, 2%
K24 h 5, BRRRS THREERGN 2 M
K —H 1% K, —IRAlK, 1 hJE, B2 3K
FRi, THRRER SR ARTEFE . MK IEFE, 4liKTH
FEo WK Z = (BKINFE SRIARIHAE) x100% .
2.5 gk EE B REBAEAKE RS cm
RIS R R (5 45 em, H 442 30 em), /Kik
25 °C, WA 6 min, B2 min 15 R K B B BB
J& 4 min AN FPREBIEF RG]

2.6 W EE HYE I B ROR E 5 R B
KGR, VLS RBUE 8 16 3035, K
SR I N RTFIEE 0 0 o B 8 o M B = W o
£ 100 em (IS HBE 530 25 AN FER TR L &
50 em TR R AR T HRBA PO N, W
FERFTE 3 min N AR (TUTCRI3E AR 7 A A
ICEL, KViEaifesr) R RCE S (METR
W2 s AR RE | ELS B AT ) |
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2.7 kP AMEEHGMN T RN
ELISA 7] 55 U B A I R BRUALTE H TNF-o0 (Mg
I F-a) . TL-18 (H4HIAZE-18) . 1L-6 (H
AP E-6) . 5-HT (5-FfE) . CORT (I K
Jilid ) . ACTH (RERfe'S LR i & ). NE
(EPE LRE) KF,

2.8 RT-PCR & FHEUGEDERET 1.5 mL &
DEH ) A TRIzol 1 mL iR EHHE 5 min J5, il
A 200 pL A&, BIZUEY 15 s J5# & 2 min,
4°C, 12000 g B> 15 min, WH 5 & T H M
1.5 mL EOE T, A SEE 500 pL, % CE
10 min, 4 °C, 12 000 g &.0> 10 min, fIA 1 mL
75% L EE, 4 °C, 7500 g B0 5 min, 3 _LIE, B
FJaHIA 20 wL DEPC /K%, B HEEUAY RNA 3
¥R cDNA, INAIE R 51 793 . 5140 H
AT TEARARGR, FHINEIL,

®1 519F75

Tab.1 Primer sequences

HH AR 5 (5'-3")

TNF-a 1E[1] GCATGATCCGAGATGTGGAACTGG
JZ I CGCCACGAGCAGGAATGAGAAG

IL-6 1E il AGGAGTGGCTAAGGACCAAGACC
J2 15 TGCCGAGTAGACCTCATAGTGACC

D01 1E[1] GCACTGGAGAAGGCACTGTGTAG
JZ Il GATCCACGAAGTCACGCATCCTC

KMO 1E i) CGCATGTCAACTCTAGGTGGTTCC
JZ I GCAGCACTGCCTCGTGGTATC

KYNU 1E [ AATTGCTGTGGTCCTGTTCAGTGG
2 Ii] TGCATGTCCGGCTTGTGTAATGG

B-actin 1E[5] CTTCCAGCCTTCCTTCCTGG

JZ 1] AATGCCTGGGTACATGGTGG

2.9 %I FsAH LREBIEL (vxs) Fow, R
FH SPSS17. 0 # ik 74 it ab B, Z 4 ]tk A
one way ANOVA 73#7, P4 L student” s ¢ £
5% . JEUE1T Bonferroni G A5, AT IR ELZ IR
A, DA P<0.05 AESFHAGIFE X,

3 #£R

3.1 FRS KR S WUAR LS AR KR89 S IR T
fe E2, K1 oR, SERFARAIE, BRI
R BRI RE ™ H 2, FE RN N LVIDD,
LVIDs #il LVEDV . LVESV K (P<0.01), FS A
EF J8/N (P<0.01); S5HRIA AL, 70K A 6E
gk O IETNfE (P<0.05, P<0.01),

3.2 RO KHALZMBOMAZILE KR eGr Az R
3~5 R, SFARA LR, BRI TR KR
WREXTHK L (P<0.01), SRiANTHK his 5h
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®2 BEOHEHNMRNNZSHILR (x5, n=10)

Tab.2 Comparison of hemodynamic parameters of echocardiography in rats of each group (x+s, n=10)

4151 LVIDd/mm LVIDs/mm LVEDV/ L LVESV/pL FS/%
BFARA 6. 803+0. 623 4.175+0. 486 286. 500+33. 531 90. 051+20. 944 44.251+4.992
BRI 2 10. 433£0. 814 ** 8.525+0. 750 ** 562.003+23. 108 452.101£32.218** 24.757+5. 679 *
FPEITH 10. 167+0. 404 8. 650+0. 881 570. 750+25. 838 426. 500£27. 095 23.753%6. 076
F0 R B A 8. 633+0. 603* 7.1500. 580% 487.501+34. 857* 401. 250+25. 277* 32.753+4. 856"
FR0 R A 8.373+0. 332% 6.375+0. 741" 431.003+32. 404" 367.751£26. 107" 36.981+5. 164**

L SEFARALE, ™ P<0.01; 5EILA LE,*P<0. 05, P<0. 01,

I

0
B B BB %
ISR NUEN WA
% ol S

. SEFPRMALE, " P<0.01; SEMA LR, P<
0.05,"P<0.01,

E1 |AXROEREE
Fig. 1 Cardiac color Doppler ultrasonography of rats

in each group

] (P<0.01), W iScstizshifisn (P<0.05)
WNRE, SRR, FETT4UR BRI LA B bR
KA M E (P<0.05, P<0.01), W/REMm,
SRR A R, JR 0 TR 2 AR R B R K i 4
(P<0.05), Wiz shiisr (P<0.05) I
Tk SR HK PRSI RN (P<0.01), R
Il FC R BE B8 A7 200 2% ik R B LR B8 i 119 40 A1
AEAR
%3 SEKRMABRLE (x5, n=10)

Tab.3 Comparison of sucrose preference in rats of each

group (xxs, n=10)

20 5] FlHE/ (mg-kg™) WE7K i e/ %
R FARH - 75.75+10. 04
REAIZ - 52.20+9.20 ™
PEITH 10 68. 40+8. 71*
FRO G a2 1 000 69. 60+7. 02*
BN AR (19 lh e 500 63.20+7. 15*

TG F ARG HE, ™ P<0. 01; SHEOR4 S *P<0. 05,

x4 BHAXRFEAANBELLLE (¥£5, n=10)
Tab.4 Comparison of immobility time of rats in each

group (x+s, n=10)

4151 FlE/ (mg-kg™") REhtA/ s
BFARA - 69. 5+14. 48
LRI - 182.75+20.21 ™
FPEITA 10 119.75+22. 82%
FRO R m 1 000 113. 5+13. 2%
0 R AR 21 500 129.25+15. 63*

T ST AREE, ™ P<0.01; 5HTIAH LA, P<0. 01,
x5 BHABRIIFIWIEHESEE (X£5, n=10)
Tab.S5 Comparison of open-field exercise scores of rats in

each group (xxs, n=10)

4H 5 i/ (mg-kg™!) KFiEdhids HEHIE N>
FAR4 - 69.75£9.57 18.75+4.35
(R IEE | - 37.25+6.24™ 7.53£3.31"
FPETTA 10 59.01£9.93% 13.25+2. 45"
FRO R i A 1 000 58.67+9.29% 14.51+4.43*
IR0 R 500 56.19+10.30% 9.13+3.16

. 5P ARALE, " P<0.05,™ P<0.01; 5884 iz,
#P<0.05, *P<0.01,
3.3 RS IR A BAKS IUAE ST S #7 AR K R 69 KR K
T2 B, SERFRAE, HSAIZH AR
g R GE N7 TNF-a (P<0.01), IL-1B (P<
0.01), IL-6 (P<0.05) /K3 FFt, AL L
B, FR0 KA & 4K B TNF-a (P<
0.01) . IL-18 (P<0.05) . IL-6 (P<0.05) FF%,
FHIFRO KA RES A RO UREBE S5 AR R BRUAY
RAEKF,
3.4 FRSKA LS RSB S I AR KR 69 A
% Fok-F B3 WoR, SEFEARALE, BRAH
ok BRI 3% P 5-HT (P <0.01), ACTH (P<
0.01) . CORT (P<0.01). NE (P<0.01) TP,
SRR AL, #WPETTA (P<0.05) 570K A
BRI (P<0.05, P<0.01) KEBY FR MG
BT
3.5 Fu KA BAREEA K RE D R ey K RT R
ph) KRR B IRk Bre £k K 4~58m, 5
BRFARA I, BAH D KB TNF-a (P<0.01)
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Fig. 2 Effects of Yangxinshi Tablets on serum inflammatory factors levels in rats
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Fig.3 Effects of Yangxinshi Tablets on serum monoamine neurotransmitters levels in rats
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i B A, SR 0 RO X IDO1, KMO ., KYNU
mRNA % ik 5 TNF-o, 1L-6 5 B 4H [\ B9 i #
(P<0.05) , FRHIFE0 KR BB A K0 WU FE
Je AR IR BRI T DX 1) SR AE 7K -S4 ) R I il s v
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Fig.4 Effects of Yangxinshi Tablets on inflammatory factor in hippocampus of rats
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. SEFRALE, * P<0.05;

SRR A, * P<0. 05,

B 5 FORARXNKREDXAKKRERSRRBERANRM

Fig. 5 Effects of Yangxinshi Tablets on the expression of rate-limiting enzyme in kynurenine pathway in rat hippocampus

A, SARIER AR TG BT (QoL) 1Y ik T
M SWARREAS U S, F CHD ™ E AR S
H ARG SORAE G, T HARE TR 3h ke i 5
oAb 5 XU 46 b B8 R T O0 2090 1 P AR
AT AIR BN, FOKRAHE ﬁ?ﬁxﬁlf@ﬂ&%
O UVREBE 5 AR U O E D BE, (7] Fof 1 18 28 fige 0
HBREAR
FIVERE TR 22 14 56 O T 22 [) R T FE AL i 2
IR, Z R B BUIAR 25 1E T R Y
5-RN, ZUMMIHE ERREER RGEU S A
2ok Tl B, AL R 5-38 (0 i A B A 3R
SIUIMARZY , 5-FR e s R B R AR A R
3 LB A E FHALS BT ARZY . B, XLE2hy)
[FERES O AN RS, i QT MU AYRER: | I
IR, OB R R IR 38 i A
— A S HRRIE A DG Y T o XSS 1 A A AR 3 AL
TSR PE AT, X2 B Ik oA B AL AR & S 1Y
S I S S (G5 B 1 SO 7
( cardiovascular diseases, CVD) & S a8 i A+,
IDO1 it BE Rk Rl E (%R (tryptophan, TRP)
3 AR R B0 Bl e BT T bl A8 P AR G AR RE S E

( chronic systemic low-grade inflammation, CSLGI) 5|
BT MRS FE I Trp 4 AU R Y B
IDO1 AT BT ZR F 40 A 2R 25 02 58 41 A 380
T AERIE SRR 14 2 A R S A T i 4 i PR
FUBEA X, 1 TNF-o, IL-1B 1 IL-6, X 0o U N
TEIA TR R m ™ ZEIG IR 1, JRAEHIA
ShRAIAR AR 35 0 T e BRI YT H AR AR S
UESEFRO R BERS A RO 20 O I UBEAE S5 PR R Bl
(LoD REFNAARE PR, [R] R i 2 AR A Bl 775 v 9%
JEF (TNF-o, TL-1B, IL-6) FIE D X [ 4 5

(TNF-a, 11-6) 7K
T RIRERR (kynurenin, KYN) @48 )4R5]
SRSFET TG R (5-HT) A AT TRP A
DRI R AR AE T B8 95 B A FEAL I . oY
UESEAVARAE A7 EAE 40IRAS, TDOT 245 KYN 4 &
A AL, i TRP A9TH AL H e df TRP fCil
S KYNZY T2 A BA S BF 5 R 1DOT 3 1
55 3 Ik sk A R AR AT) s A BRI 5 5 ik i S T R o 522
TEHIE AR KYN JHAR =4y 3525 R
R & iR ( 3-hydroxykynurenine, 3HK) | 1 N
( quinolinic acid, QUIN) F1K JRMEEMER ( kynurenic
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acid, KYNA) AY/KF- 5 ERAE 2 U1 6>, ax s
AV EA SEAVAREIVEN, AL4E 85 i 2 240 i 5T
To, BRI Mg RAE , ERREMNT,
KYN 5 RAEA K, FH0A A B IR AE 1)
FRALE Y SRR IR 2R A, AR AE AR
F IS KYNA FI KYNA/KYN HE3R B A%, HL
Bz 6 JE v S (0 i PR I I 7] (SSRI)
TRYT ] RN R AR AE 1 R1IE B Y KYNA/
KYN B R S 2s F  /R, SSRI HLim Al 2
CARIPE LS (escitalopram ) 7] i 1 #0 i B A i 22
FEPE AR R SRR 49 B 1 T & 4 LT AR A
A, I L i ek > 98 RE I ok K 4 B i AR 1
AP ARSI KB, IR0 R R B R A O
WUREZE J5 SR K B A o D e FAMAREER , I H 3%
Rk 223 KT, [FIET, SRR BB A AL
REf A R RV 0 DX v R AT R ) R R R 34 42 v B
W (IDO1, KMO Fll KYNU) MRk,

DL UESER I, A0 4 5 DU SR DG ) KYN 48
WA AT RE S CVD FIHIAIAE A 1405 B A BHATL ]
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pathway in major depression: haplotype analysis of three related

HIPA A S A MBI AB,_,, FFAI SH-SYSY 20 A & HA Fn R = A9 &2 i

(MEFEARY, PHELEACREARG EHELAELLRE, #E K7 410208)

WE. BE WCYAATEE 2 MEX AR, RSB MR AN (SH-SYSY) 40t JE HA A1 20 M 08 - i i 4
Ve, 77k A AB, (10 pmol/L) 4bFH SH-SYSY 41l 24 h ¥y AD 4UARAAL, 25-F AR e B 24 UA AT 25 5 24 1f.
H (2.5% . 5% ., 10%) T3 24 h, 535K MTT, Je xSl AR G2 5 5% 43 I DU A AE R 6 200 B S Fn 40 e o
T2; RH Western blot filll 1 T-4HCH H Bax, Bel-2 FIAHMIAMA A D1 (Cyelin D1) Rik, &R S AN
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0.01); SHETIA L, 4T 5% . 10% ST~ 2580 & 20105 T UG, MRFEE LA (P<0.01), BT REMK (P<
0.01), FARJAT -1 Bax L TR, MIPHAT-HE M Bel-2 ik BTF (P<0.01), S WAANMECRI/D, G,/M W41 EcE
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