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Abstract

Objective: TO observe the effect of Jianxin Granule on left ventricle cardiac function in rats with
heart failure by using two-dimensional speckle tracking (STI). Methods: Forty-two SD rats were
randomly divided into sham operation group, model group, Jianxin Granule group, benazepril
group. In the sham operation group, the abdominal aorta was free without ligation, and normal
saline was given by gavage. Heart failure was induced by abdominal aorta constriction in model
group and drug intervention groups. On the 8th day after operation, the rats were administered
with normal saline, Jianxin granules, benazepril. After 12 weeks, left ventricular function was de-
tected by ultrasound; the longitudinal strain and circumferential strain of left ventricular was
monitored with STI. The levels of angiotensin II (Angll) and N-terminal pro brain natriuretic pep-
tide (NT-proBNP) were measured by enzyme-linked immunosorbent assay (ELISA) in plasma; the
apoptosis of left ventricle myocytes and fibrosis was analyzed by TdT-mediated dUTP nickend
labeling and Masson staining respectively. Results: Compared with the sham operation group, the
model group showed reduced left ventricular ejection fraction (LVEF), enlarged left ventricle, in-
creased GLS and GCS, higher Angll and NT-ProBNP in plasma. The difference was statistically sig-
nificant (p < 0.05). After treatment with Jianxin Granule or benazepril, all the above indicators
were improved. Conclusion: STI technology can quantitatively evaluate left ventricle function of
rats; Jianxin Granule can improve left ventricle function of rats with heart failure and provides a
new theoretical basis for Jianxin Granule in treating heart failure.
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1. Al

7o M40 77 3 v (congestive heart failure, CHF) & 45 & Fit 5 Kl 5 200 IE 45 M B/ A D Re e, A0 2 55
1 B FE AL A8 F) S — PG RER G AR H AT S RR0 3258 BB A 204 2600 75, JIELIH 450 T1N, £160%
LTS 5 A FET[1] o KL, 0 g 3E 00 I 244 7 55 (10 2 L T2 2 () REURI I DR 1 2 i AR5 g e 1) X AL
F U WA R ] LI e S R IR (2], S ImPRREAR o BEAIEAR T 508 e S S L o, PR L S M 4
JE(BNP)/KF, BB OIhRE[3]. 75 B 2B B (two dimensional speckle tracking echocardiography, 2D-STE)
FEA I I AH AR B AR P B ) AR A S OO LT AR (4], ReERf . PP O ILIZ S, Bhasiigg
O SIS R HE I AR o ACHIT T ] 4RI R0 R HOR E B VR E O RO 18 O S K R S D RE RS2
MR BR 25 B5 96 CHF $& AT 1) LS A1 5 v

2. MMEFHE
2.1. IRRIR. A RIE
{i LSO 20 TARRR A2 A ), 20 S AT A 0 60 5 5 A 5 1 790 52 1 AR 7

ik
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2.2. BYREE 4

KR 200 g o471 SD KRR 42 HOEME 20 K, Mtk 22 K, BENL BURFARLL, BRI {g.Cfik:
(T 1.8 g/kg/d). FEMEFNH L T 7 10 mg/kg/d). FANFRIGSIRIE K TTIE[5], KA E 5
ki i £ 1 o0 3 K RS TR B T AR K BRTE VS 25 I K G AN S5 4L . TGRS 38 7 R 235 e 75 s
FENMKAIBRAEFREE, FIBBA R BT . AEBERII KR T8 8 RIFhiz LI T REBSAY), BFARA
BRI 25 T A R R A B Eh K . AR BT A 255 12 AT 7.

23. NRARREEEARSITLRARLEINGE

FTA SEIS ST 250 2B 2505 12 I 10%7K & & (3 ml/kg) I8 a3 3 RS, >R A PHLIPS EQ 7c¢
AR A AT A LA R A . BRI AT R, BHS A E, M AU 4B O sh BN E A = AT K
AN 42 (left ventricular end diastolic diameter, LVEDD). =[]} &F 5K K ##1J5 & (interventricular septal end
diastolic thickness, IVST). 7& %= 5 Il 7344 (left ventricular ejection fraction, LVEF)-5 4% 73 £ (left ventricular
shortening fraction, LVFS). ZI&REEIG, 4z EUEA G, WK T 190 Mi/s. R EIHUG 258058 1
3 AN0Bh R 2o 0 ZE M S5 D) AN LS KA B D i ) B, SR AR B A7 CMQ Bl & e == 0 L
W4 B 44 J 1) 9 48 (global circumferential strain, GCS) A2 [7] N 4% (global longitudinal strain, GLS)IEAF . 7%
fRbr ¥ E 3 Ik, BCFSME, Bra MEdE H L TTRAN R (UE) .

2.4. R ELISA EM3Z Angll, ANF, BNP, NT-proBNP 7K

I 2RAS I I 57K 25 1T (AnglD) OEAK(ANP). 4K (BNP). N KR8 IK(NT-proBNP). AbFE K
B, BSkEUM, 2 ml MEANE 10% = Z %00 L8 84 30 pl FI4pIkEG 40 iXE 4, WE25), 4°C, 3000 r/min
B0 10 min, MR, —20°CAEHG WERTA K ERL, FR4°C, 3000 r/min &0 5 min 5, B EE
W, RHAEPEENE . BRI OERE RS, LLIMERETEIRY, 4°C, 3500 r/min &0 20 min, W%
HURTEM, R R BENENGE o e X HOAAR AR E el bkt 2k, 2 A e
2.5. ZEAFRERRER A ZEN BB

KH R AL DR a6 S TGOS 10% P R ris /R DAk e, H AT A . 3%
“JAT 20 B TR A AT AR
2.6. ZEAALELET

SYEOIE, UIEUE . AOFEIEH 10% R EERE . A OFS AN, B O R R KA
WY1, AT MASSON 4effy, EJRAFYEGepRIE h, MR WILF4E 2 a0t, Mol R, By dbrA R
BATEG AR, MR AE— DR, AU BENLIE 2 AN TC A AT, TR L w5 2 4R Bl
HH A, R BCEIIEARR IR R B B(CVF).
3. GiitFEAE

ARSI H RS T A SPSS Version 17.0 581, HRISE 1T KA One-Way ANOVA V4041, % 2H1A] (1) 4H
HHERA q K. it 2 EMKFE N P <0.05. [ Pearson 347 & 41 Kt AH S 1 20 #r
4. R
4.1. ELISA 35M05%E Angll K25 ANP, BNP, NT-proBNP KESRHMBENAEAEEENXER

W 1, BERARMEIRITAN Angll. ANP. BNP. NT-proBNP /K733 8 & & T8 T R 4H(P<0.05).
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SRR, K697 A LR IEAR Y B B (p < 0.05). B LBIESRER: SEFARALE, #H
7 ZE S HU(EF) 465553 BU(FS)JRA, 1 %= [AIB% JE £ (IVST) & E &7 ik RAA(LVEDD) I, i B I 3=
BNk AE A% BTS00 J1 3 v R T . SR T AR L, BV A = O IR AR A GCS AT GLS W AR B S ik (p
<0.05). {5 2EAEFIGIT G, GLS 1 GCS AR {E A AR R 4 1 5 (p < 0.05), fei Lok 21 5 2 5
PR, ZRTESIFE .

Table 1. Plasma Angll, plasma NT-proBNP, left ventricular ultrasound analysis and strain comparison in each group

1. BLAMIE Angll. M3E NT-proBNP. A E#BEDH KNI

451 BRFRH - Eit bk B OB A RIEFIA

Angll, pg/ml 250.83 +61.24 780.36 +90.45" 519.27 + 62.18" 328.93 +42.09™
NT-proBNP, ng/ml 12.15+2.29 51.63+7.41° 27.97 +£3.13™ 19.45 +2.82™
IVST, mm 0.91 +0.08 1.32+0.18" 1.17+0.13™ 1.01+0.12%
LVEDD, mm 6.15+0.41 10.87 +1.53 9.62 +0.94" 8.16 +0.82™
LVEF, % 70.53 + 7.65 32.69 +4.23" 47.46 +531™ 54.63 +4.87"
LVFES, % 37.53 £4.05 14.15+2.76" 17.65+2.03" 22.54+291™
GLS 3.93+0.41 5.73+0.84" 5.17+0.72" 445+0.52™
GCS 0.96 £ 0.07 1.95+0.14 1.65+0.13™ 1.27+0.15™

W HIRERR N T s, n=10. SBFARALLE, p<0.05; SERMALLE, p<0.05. Angll, IFEHKE II; NT-proBNP, N i §ii ik
IVST, Z[AIFBER; LVEF, A%4Ma%; LVFS, EZE4ikia%; LVEDD, kE=#FikAE.

4.2. = HAT

HERFARAMLL, B S AR T4 O SN (p < 0.01). VSR COBRLIER T e 1 /e % 1
TARB A BAR T AR ™ E (R 418 p < 0.01), (HSHEAALLAL, (@ CoBRIaIT m, AR T Sk
D(p<0.01), SFHFMERNHLE, ZREH 5 L.

4.3. TR ERFHL

e AT BUCVFY R FE B T4 AL P TR, Masson Jeto i e LT 4 2 i 0, JULF4 AL 4 25
ST, Y TR A AR AR 8. SEF ARG L, BRI/ % CVE S N(p < 0.01).
R0 BURLIETT G 10 /2 58 JULEF 4 A e B T AR A7 T (%9897 41380 p < 0.05), SHEBILLARLL, {0 Bk
RIS AR I CVE BB HAR(p < 0.001), FIALIATT AR RS2 B, {0 BoRi 4L 5 5 35 2 R 41 1) 2
STGEFE L (p > 0.05) LK 1).

5. it

O T REBIRARHL O 2 B, SRR . KK FATTH0 T 50 S0 4 8 I PR 28 A0
L3 05 A A —— (i OBk, S 10 g 05 5. T3 g F15 5g. X Se. AR5 H
Bi3g. #HT 5 gAM. UMK, I20H, HO0BHIARA: FELOUENSE. F2mmeR, B
Tk PeUURBE . EERCEPIALIRRIK: BI5. E05 TR MR IEZE . %07 AIIA 18 O Dl R A
SR, WU AR 24 R AT 1 o 4R S L S0 B (1 2 220100010), I E 3548 4 R (& R 2
Z1.201310116303.5).

O IR BRI RPN BN BT A E . AHFARY, 40 P 0 R B e T
VRS ALCO UL EE R T DR 2L TR, YT Ca®t B AP R IEIT 1B MO 1 SR M B . AT R,
SRERLA G, i BUR AL 2 SR 25 BU0 BV F) K2 2 5 LA AR 1 0 P00 1A S b o 2 e R
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BRTARAH FRZH f ik
N Masson e, RLHEREE, DNATREMARERELME, BRMLAR
ROBEMAREATRE R TRTFRL, OB AT gL,

Figure 1. Comparison of collagen volume fraction in each group

B 1. BARRERD BT

L D BE AT AE AL T B2 J B R CoUVLIR X5 5 AR RAE i Co UL TR o 2 SR A P, o g o ) A
JRET it B = EA[6].

BEAGBER AR U T AR, Bl B RO LA 8175 B RS sh B, 44 O LK REAZ
AR AR AN SRARIR[ 7] Ao Lo USRS, AR TT ™ AR mis s, s m - A B s, s
KBV JEARNE . S5 IR AT 4ENE 2, TR DA R AR & 07 158 s P e A # (8], AHE 7T
KRIEEEIKAEALIG, HILEREIEE, =M BEEK. 2E9 K, GLS M GCS MAEHE . &Y
PRI L SRR . AT A EEM. B ORIRR TR, AEERYE, GLS M GCS NAME
W, VLM AT O LT 4EAL, SRS E R AR ThRE, T BGE D= A,

BR - IERKRARGRAAS)S 50BN Z MR, £ M2, P8 BRIEH
IR s GO EEE A OO LN YR T TR 5T LR AEAL SR [O] o I E 58 T 3R A IV ) R0 M) B P . Ang T
KV SO LA T2 5 T BT 2T AL AU, SRR AL LE A, R A8 A1) 52 2 PR I AnglT (p < 0.05)
K, P e S LA R T BRI CVF [10]0 O RURL R #E 5 2R RIS AE A, AT i Angll
AP TR LA I PLE AT RES5 ] RAAS RGEA K

B, AR RURL AT B O R R R L BIhRE . R SN T, B RUB BRBOR T TE B E EVET K
BC S INRE: AT TN HT AL A o RBTRLIG T 0 ) Es $R AL 1 B HE .

HEHEmHE
BB EE T HEFEZINEE R H (B2 (JT180236).
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