« 4248 » $8 % 202478 $52% F143 Chinese Traditional and Herbal Drugs 2021 July Vol. 52 No. 14

4 MR E AR B O W RIBRI AR

E oKL xBzm? KEKS RERS
1. VR HEEZRS:, IR AN 450046

2. b ESA R, bRt 100029

3. REHEZAREHE —MEKER, Ridt 300150

W E: BH XHESHRAENK ERKESR . S 20N S M A o K R A8 0 713 (chronic heart failure,
CHF) BIZ5%. 753% EHL 10 X Wistar KERAEAXTIRA, 90 HOKRE T CHF M, CHF KRBEHL AR TIZE . Va5 2%
SRk (0.46 gikg) . ARKFESE (5.4 mLkg) A, SFEEFHNW (5.4 mLkg) H. SHHESEA (5.4 mLkg) FIRHEH
Rl (3.67mglkg) 4, A 15 R, STAMTI2 A)G, 828R 4 Fhrbh 2578700 CHF KRG Ik A2 2 5 5h 4
FEZ (left ventricular fractional shortening, LVFS). = 4t1f143%1 (left ventricular ejection fraction, LVEF). 23 Ifi i A
E WE/A W (EIA) S0 IHERIERIUEEM; SR ELISA 877 SR & 20K FRMIE HF O 4Mfk Catrial natriuretic peptide, ANP).
Jxi4/ Rk Corain natriuretic peptide, BNP). FfLZ (copeptin, CCP). ULFRIEEE [E] T. & (creatine kinase isoenzyme-MB, CK-MB).
WUSE A (troponin, Tn). FLERLZEE (lactate dehydrogenase, LDH). #8#% C KM H Chypersensitive C-reactive protein,
CRP). H4lM/N%-6 (interleukin-6, 1L-6) Z5/KFHIAAL; FKHIIARZF-FL (HE) F1 Masson Jetaikiige 4 Fhrb 2575 5177
T CHF KECOARHZUR B . R S RAIE, SEHAXKROTReR R LVEF. LVFS Il E/A ¥R EFK (P<
0.01), IiE+ ANP. BNP. CCP. Tn. CK-MB. IL-6. CRP fll LDH /K FEETE (P<0.01), KE-CoUANMHAE. 474k
HAA, SEAEEE, &45254 KR LVEF. LVFS Ml E/A 82T & (P<<0.01), vEHHHZE S E Bk R R ILE H ANP.
BNP. CCP. Tn. CK-MB. IL-6. CRP Fl LDH /KPR ZEFMK (P<0.05. 0.01), ZZZ7F 4RSIt Sl 4K R i
#1 BNP. CCP. IL-6 f1 CRP /KPR EAL (P<<0.05. 0.01), #4452 KRONALT G KRR R, 42 iE
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T B O W A SRS 1A SO LT AL R A0 25 A, 33 B AR IR P O LR 3 4R b AP SR MR R0 ) 32808, HoH i
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Effects of four traditional Chinese medicine injections on improving chronic
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Abstract: Objective To compare the effects of Yigi Fumai Injection (75T 35X MK), Shengmai Injection (ZERKIF47%),
Shenmai Injection (ZZZ71:41) and Shenfu Injection (ZFH:447) on improving chronic heart failure (CHF) in rats. Methods
Ten Wistar rats were selected as control group, and 90 rats were established for CHF model; CHF rats were randomly divided into
model group, Yiqgi Fumai Injection (0.46 g/kg) group, Shengmai Injection (5.4 mL/kg) group, Shenmai Injection (5.4 mL/kg) group,
Shenfu Injection (5.4 mL/kg) group and captopril (3.67 mg/kg) group, 15 rats in each group. After 2 weeks of drug intervention, the
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effects of four Chinese medicine injections on cardiac function indexes such as left ventricular fractional shortening (LVFS), left
ventricular ejection fraction (LVEF), and mitral valve blood flow spectrum E peak/A peak (E/A) of CHF rats were detected by
Doppler ultrasound; ELISA was used to detect the levels of atrial natriuretic peptide (ANP), brain natriuretic peptide (BNP), copeptin
(CCP), creatine kinase isoenzyme (CK-MB), troponin (Tn), lactate dehydrogenase (LDH), hypersensitive C-reactive protein (CRP),
interleukin-6 (IL-6) in serum of rats; Hematoxylin-eosin (HE) and Masson staining methods were used to observe the effects of four
traditional Chinese medicine injections on pathological changes of heart tissue in CHF rats. Results Compared with control group,
the cardiac function indexes LVEF, LVFS and E/A of model group were significantly reduced (P < 0.01), and the levels of ANP, BNP,
CCP, Tn, CK-MB, IL-6, CRP and LDH in serum were significantly increased (P < 0.01), cardiomyocyte was pathological changed
and fibrous tissue were hyperplasia. Compared with model group, LVEF, LVFS and E/A of rats in each administration group were
significantly increased (P < 0.01), the levels of ANP, BNP, CCP, Tn, CK-MB, IL-6, CRP and LDH in serum of rats in Yigi Fumai
Injection group were significantly reduced (P < 0.05, 0.01), levels of BNP, CCP, IL-6 and CRP in serum of rats in Shenmai Injection
group and Shenfu Injection group were significantly reduced (P < 0.05, 0.01), myocardial tissue damage and fibrosis of rats in each
administration group were significantly improved. Conclusion Yigi Fumai Injection, Shengmai Injection, Shenmai Injection and
Shenfu Injection can improve heart function by improving the ejection capacity and contractility of heart of CHF rats, alleviate
ventricular remodeling by improving the changes of tissue morphology and myocardial fibrosis, and relieve the degree of heart
failure in rats by reducing the content of myocardial damage index in blood, and Yiqgi Fumai Injection has the best effect.
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HIDWLER, MTIETY CHF, {H - T&E M a2
LA REURTE N, 57 HAMERS, G R FERH,
HR P2 R VRYT CHEF X T2 AR G AR IR | 32
78 HAYT RCEE SRR 2408, 243 B 7 LA
AR A TER SRS S, R R TT
CHF 1 432 iz A AT,

BN CHF J& T “aE” oK “mifE ” &5
YO, JRALEEC, BEMB AT, JaNIEL “FRIERE
7 R, BRIHAR 2 S R 25735 FIAE CHF a7
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1 ¥R
1.1 B4

TEEMEYE Wistar KFR 100 X, 8 A, M
& 220~250 g, W EALRE4EERESL SEARE
BRAT, shVFAES SCXK (5) 2016-0006. )
YITIRE (23+£1) C. 2 30%~40%. 12 h BH
TEARMRET PSR, B HEEUOK. PS5 ™
P IR R R 245 K5 3 W4 B2 02 2 hn AT
(TCM-LAEC2020038).
1.2 AR5

A BKESRR (it 20032409, 25 mL/S0). &
BHESHR (itS 19120101001, 10 mL/37) iy H 4
H=J0 CHEZD 2 lABRA R S E MK G
T (Hik'5 20190314) W H RER L2 HEA
FRAF; SEESHR IS 109027A1, 10 mL/30)
B R ERA IR AR RIEEFA A (S
19103113, 25 mg/fr) W E H3E Bt v = 6125 H
IRAR: Skt (IS 045742) W E b5t Az b
IR A R A E O8I AE Catrial natriuretic
peptide, ANP) ELISA & (#t*5 20200911-
30882B). [tk (brain natriuretic peptide, BNP)
ELISA {7& (fit'5 20200911-30639B). Flfk &
(copeptin, CCP) ELISA & (5 20200911-
30427B ) . WL R ¥4 B [ T ( creatine kinase
isoenzyme-MB, CK-MB) ELISA X7 & (L5
20200911-34981B). F4Hfi/-%-6 C(interleukin-6,
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IL-6) ELISA iXffil& (k5 20200911-34981B). L
53 [ (troponin, TnDELISA 71 & (3t 5 20200911-
35135B). F.FR i £ (lactate dehydrogenase, LDH)
ELISA 7 & (HitS 20200911-35234B). i#EfH C
M Chypersensitive C-reactive protein, CRP)
ELISA i7& (5 20200911-30078B) Iy FiF
M E DRI IR AR 3R - (HE) 4ufh
W& (5 20200724) 1 H B L @AY TRERT
FAEITHRAF; iR (5 20200604) 11 H b5 TH
AREBIHE KEAERAR: TKOE (5
202005220 H R T AR 22X RHE A IR A R
Masson —faiumi7 & (k5 20190808) e H Ik
HERERHAR A
1.3 %&5

VME2TM /NI (3£ E Matrx A F]D; M9
RS R 2 WA RN S A T
WA EBRATD; ST16R B0l (ZE[FE Thermo Fisher
Scientific 2A7]); Infinite M200 BEbn{X (Ffi-t: Tecan 24
A]); ASP300S 4:H I /K#HL. EGL150H FLIHAL.
RM2235 ] Fril. HI1210 J& A4l HI1220 %8 A4l (4
Lecia A#F]); NIU E4#5: (HA Nikon AF]).

2 F&
2.1 &

B 90 ROR R, SR FH Tl IR B0 ik e 117 8 S &5 L)
KB CHF R4S . FH S e BRI AT A4 BRI, I
W a1 BR 5 1T Wi 7655 56 3~4 Wi a4 1 i, 5% 2
OfE, VIR, TR ODET S5 B ik 5 #E (8] w]
DA e ARBNIK AT B SCEARHAL, 520 £k4%%t 77 it
Je b BN K ET RS, F—NAOD L —EE5 4L, 45
e A OLERRE A, EREEFES, MRk
BN, im PrAER. 10 HORRAE X REAL,
ORI AN TH B KBS T JE 48 6, BRI . RS
6 AL fE, THEA = 5 5% Cleft ventricular
ejection fraction, LVEF), ¥ LVEF<<40%f{EA CHF
B R D s 2502
22 NESHRY

¥ CHF KERBENL WA FEHHREAE
ik (0.46 g/kg) 4. AERKIESE (5.4 mL/kg) 4.
ZMES (5.4 mUkg) 4. ZEFTHB (5.4
mL/kg) HARFLIEF| (3.67 mg/kg) 4, 415
Ho RIEERET 0.9%F AT, Bl Bm &
VRS9 0.68 mo/mL I VRS H e R KA T
0.9% AL ENIA I, T e B 9 0.08 g/mL )

W RIEEFIA ig RIEEFER (5.4 mL/kg),
HRp BG4 H)E v HRZY) (5.4 mLkg), XFRE4L
R v 2R R 0.9% S L8N, 1 vud,
B2 .
2.3 4 I ESFIXT CHF KR O IEERISN

ARG, KR ip 10%/K & &, T4
A RBE T RS F&&K, fREOZETESH
I GHEAT I P OB A A 8], 42 23 i S
OHEITE B R S KME5 3T, TEENE
AL CRRFLRIKP) S M B A G, &
FEFRRNG, EZWAERANGE, A=k
KEM, ERWHERE. = IR E 1§
AW, THELVEF. o % 45 Fh 46 5 % (left ventricular
fractional shortening, LVFS) A1 E/A, #47.00I)RE
I3HT .
2.4 4 MRZEEHFIX CHF KRIMIEH ANP.
BNP. CCP. Tn. CK-MB. IL-6. CRP #1 LDH
IK B2

PR, KR ESIKEUN 5 mL, EIE#
# 30 min, 3000 r/min &> 20 min, W EER,
T I ELISA 1RGR) S Ut Al if 35 h ANPL BNP.
CCP. Tn. CK-MB. LDH. IL-6 fil CRP /K.
2.5 4 FRZGTHEFIX CHF XR/O AL RIREE
a0

AR E, KRR ESNORARSE, 5 i
fi, BUH e RS, T 10% H A 7 [ e
24 h, AEEELE, PIF (4~5 um) JEBK, HE4T
HE Jefa, T RAEE LSO T4 S0 B AR AL

O FZHAY) #5218 Masson Bt 7 & it B
AT, RIFEHSARE R, EFHNARTE, T
AR WS U 2H ST A B SR TR S
26 BitEFERE

AL X £S KR, KA A Graphpad
prism 8.0 AT R R T Z 04T
3 H£R
3.1 4 FhZESFIX CHF KE/OThEERIS IR

mE 1R LR, G20, SXRAE, &
BRI KB OF LVFS. LVEF. E/IA HEZE R (P<
0.01); SHRALLE, HGAHREOM LVFS,
LVEF. E/A #8275 (P<0.01), RHIESH
SEWK ERERE. SZENE . SHHESR-
RICWFIREL S CHF KSRGS A 73 Ali
4ife 1.
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Fig. 1 Effect of four kinds of traditional Chinese medicine injections on heart function of CHF rats

R AFRAESFIXS CHF KR OINEERIFZMN
Table 1 Effect of four kinds of traditional Chinese medicine injections on heart function of CHF rats

. L] Gl
A Fili=
LVEF/% LVFS/% E/A LVEF/% LVFS/% E/A
IR — 10 57.75+3.00 26.68+1.75 1.1940.04 61.23+2.77 28874161 1.21+0.08
R — 15  3566+063%  14.80+0.63%  0.9340.09% 38.82+4.39%  16.2840.44% 1.00£0.07#
TEHMBESAEK  046gkgt 15 37.05+261 15.42+1.25 0.98+0.11 54744068  2475+£035" 1194005
7 B 54mLkgt 15 38.30+1.25 16.1940.59 0.9840.04 5347+141" 24094073 1.1440.06™
BHEE 54mLkg? 15 3810124 15.89£0.70 1.0240.11 53874101  2411+£056™  1.04+005"
B A 54mLkgt 15 35714200 14.79+0.93 1.0440.01 55784058  25.18+0.21" 1.2640.03"
FHEF 367mgkgt 15 35464081 14.6840.39 1.0340.04 60.62+1.06"  28.34+0.87" 1264003

xR L. #P<<0.01; SHEBYALLER: "P<<0.05
#P < 0.01 vs control group; "P < 0.05

32 4 #RZEESFIX CHF XRMETH ANP.
BNP. CCP. Tn. CK-MB. IL-6. CRP #1 LDH
IKFERIF N

Wk 2 fior, SxHHRAIEE, AAYZH K RS
o' ANP. BNP. CCP. Tn. CK-MB. IL-6. CRP Al
LDH /K- V#4835 (P<0.01), RHKER B
PR R RN GEEAA A, FHHEAE
k20 K B IE - ANP. BNP. CCP. Tn. CK-MB.
IL-6.CRP # LDH 7K~F-34 2 3 F£4I£ (P<<0.05.0.01),
ST R AN S IR S VR AR BR LIS T BNP
CCP. IL-6 1 CRP /K& Z 4% (P<<0.05. 0.01),
FAEYR K RUMTE S BNP. CCP 1 IL-6 /K- &

"P<<0.01, T
*P < 0.01 vs model group, same as belows

FIE (P<0.05), AEMkiESHRAL S Fobr 2 PRk
e, R 4 Fhrp 2GR SR AT DOAS RN FE RS Hh o3 CHF
KR CRETH BB A P S B2, e rp R S FH 2 <52 ik
e SZE
33 4 MhZ5EHEFIXS CHF KR/ OB LR HIREE
a0

WK 2 frs, SeHEA i, ARLLLK B A O
EOMANHERIZREL, CUEIBARS, B K,
o O LA A 56 RIS, oL B fe) B3, 4%
PEAHMIR N B L2540 R PR AL Bk .
B 3 Fis, R KR OB qed gy, A
ERENH, ZHECONANMA AT SVE AR SR

*2 AMPEISFIN CHF XRMES ANP. BNP. CCP. Tn. CK-MB. IL-6. CRP #1 LDH 7k F8I%Na
Table 2 Effect of four kinds of traditional Chinese medicine injections on levels of ANP, BNP, CCP, Tn, CK-MB, IL-6, CRP

and LDH in serum of CHF rats

Eibl] filg N ANPpgmL)  BNP(pgmL-)  CCPipmolmL™)  TnpgmL?Y)  CK-MBngmL™) IL6/pgmL?) CRPngmL™)  LDHingmLY
B - 10 1411041120 2118642057 1874013 489.16+57.90 4571065 42.12£349 07.60£36.74  2360£203
B - 15 1702241436%  26408+1877%  224+017% 617.37453.30% 6.06+053% D490+504%  5T4TILG487F  2658+188%
FRAESER 0460k 15 1480411635 27661844  1891023" 4865615789 4670437 AL0214400 3642140267 232310827
AR S4mLkg™ 15 162001363  242.70+36.74 2201022 6037617262 595+0.30 50.16£4.17 5345914489  2513+118
BEEI bamLkg™ 15 1503941226  229.05+2357" 195£0.19" 565.82£63.04 55510.65 4471473 4934048257°  2480%261
SR bAmLkg™ 15 1503241256 2194042720 2004021 5990845371 5151081 4511226"  4699118443" 24351228
RS 36Tmgkgt 15 1506041287 2274842699 195£006" 566.95183.57 5511069 48811450° 4801018129 25041186
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Fig. 2 Effect of four kinds of Chinese medicine injections on pathological changes of heart tissue in CHF rats (HE, < 100)
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E 3 4MPEHEFIx CHF KR /OARELFIET AR (Masson, X 100)
Fig. 3 Effect of four kinds of Chinese medicine injections on pathological changes of heart tissue in CHF rats (Masson, <100)
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fabr, Hr LVFS Al LVEF /& [ A2 O SR U ZE T RER
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A 5 8 ok R 0 Bl B R IR & 4 2 4K R
LVFS. LVEF. E/A ¥JRZEFm, RHEFHHES

Sk AERESR . SFER . SRR
DL 2 04035 CHF RSO IR R 5 LR 77 &7 5k AU 46
Ae/1, SO DIRERERS, TIRES 4 Fhgh s 2iE
SRS NE Y, HHFMASE TR BA
PRAP I I A0 et ProdToy i i
AR AR OCRe,

%+ BNP. ANP. CCP. Tn. CK-MB. LDH
KPSl R B3 O3B PR E AL R 2 EAH OGRS, =
BEI5K J7 55200 BNP 203, BNP 55 #-1 & &%
k- [ R S BE 2 PUER, ANP 2O
B AR TR K, BARIR . &k
B BRI R P R - B R RS APURR
BRI, e SO IF s - AR . B4t



$8 % 202478 $52% F143 Chinese Traditional and Herbal Drugs 2021 July Vol. 52 No. 14

* 4253 »

WA= 3R €71 IR i S RS v N 50 1 S
HEEERAE R, BN, BIRSE. T,
RN RE AR S 110200, AT 3 3500 LA i 453
155, ML F TnoLDH £ CK-MK 7K1 2% T s et-22],
AR TR IS H MK AERKERR . S22
S 2 M SR Re B FEIK ANPL BNP. CCP.
Tn. CK-MB. LDH 7KF, H o a8 < & oo
FFRPR IR R AL T HoAt 3 Pk 2 28 b 2478
W, 5SFFEFFEMSHEGEAL, SR
SEWKHATTHEATRT, HRTFHAkRT LR,
TR TR TR TH RO IE 5 K Tk 1% 245 1%
Sy ¥RENG B A H A A A R PR AP A
AR R AE LR O RN I VR Y, B SR
R HBAREKF NS, ZLXM B THNE
BAr,  HIRFRHOIIRE R O LB S48 AR
YER@R4,

OO WETHRE 245 AT DA 28 1 S B, 28 Pk
SRR SO B A A, 4T 5| o JULEH L 9 1 A
B, CRP A1 IL-6 & VP 48 14 B 87 ) B EE 45 5125
ARG R TR, EHHESENK. S35
S ST VR RE % AN R B b FEAER o JULIHT 28 1 S BV 5
HE Jetagh IR, 4 Fhhas b 24573 S 7735 re i 2%
fift CHF K RRCo T2 5 6 IR RE B o O 32 TR B
() % 9 i B2 oh % K7 «B - (nucleaur factor-kB ,
NF-kB) HBGERS, 52 AR UK 4 Fhkbai 2R
P2 R I R NF-xB {5 53 R4 4 e
PR RIATIRANBE AL, 35— 20 B A S 1] 2 0 11
YEFMLE .

CHF ‘FEU L A04%3 J5 , AESR I X I8H [ T 1%
SRR, | 2R 1 B S5 N B R A4, 3
B AL, O SO IT RS, St
TR AR P S 5 B B M i FE 127290, Masson Ge i B
TR, NGRS SFEE . SRR & E
S i SR KBRS 025 FRAIK CHF R BROC IR R 27 4
WA, HE Jetaglh R 4 Fidr 2573 54 7 0H B
SR DA AE R . MR K, 28 VIR 453 B AR
b, BRI 2RO UH R B AR AL IR A 75 T
BB 5T

R LFTR, 4 PR as R ARSI AR g T
Perm CHF KR M0 IhReTahs, AR C L Fa bR A1
RAMER TR, W ONEF AR, (54 Fip 2y
RS FRAE i o Th g A Co VAR A% 7 THT A9 s oA 22
S, Re ST FERMLRISE ARG, 584 iR

ARALR R AL TT L AR WL 22 7 55 05 ThT AT UR A
FOMGAE, HE— D Wi a4 Fhoab a2 b 24 348511
ZRZE IR o
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