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WE HB nRAREHZR, AWESRALKSAG ST EBFAET LgE (1ISO) #5+2%H
& %3 (CHF ) #92 R, & M ISO# & 5 CHF D RAEA, A5 60 AL A AR 2
(n=12), Amkza (n=11). AWA (n=11) FAE LA (n=11), RAEZ10 RDR AT G, AlaA, &
WL 52T 5 A RiESHE [1.04 mL/ (kg-d) ], AMiE4E [1.04 mL/ (kg-d) ], EALFE 4T ARk
EAR S ES R, ROAFARR AL T ALK, ELETR14d, W ERILEADRATH, ME D
RAE, BEETFAASFEH 054 (LVEF), ELISA %l f ik imshik (BNP) K-F, HE & /54 T
RS ULALRTG A, R & kbm S LB e it -2 (Bel-2) #= Bel-2 8% X & & (Bax) # &k,
HR wmamoimiedEy| E5, mick . BALEMIER, BHAACmiedEs] FEL, mins ko
5B ARYG, AMRESImIEET] 8 A B, LR Y a3 RH R ER, AME., 2 ARESI
mipdEs T, @i K, BERYE, SEaui, BAMKT, BRA LRI, BHAABTH
LVEF. Bcl-2 % ik & Bcl-2/Bax F % (P<0.05, P<0.01), & //hE, MiE/KRE. FE/KRE, fiF
BNP K-, Bax &£ F 3 (P<0.01), SR MLE, AWMAIKE, BHATH . Bel-2 &% & Bel-2/Bax
Jt&, ME /KT, IFE /KT, fiF BNP K-F B4k (P<0.05, P<0.01); A BkAME [ K&, FFE /1K E,
£ 7% BNP /K-F Ak, #38E K K3, JE M A 3 k4. LVEF. Bcl-2 #= Bax 4.4 . Bcl-2/Bax ¥ 4» ( P<0.05,
P<0.01); AAMME [/hE, HE/IKE, @ik BNP KFHBAK, WM ELRI, BRAIRE, Bk
F# . LVEF. Bcl-2 #= Bax %1% . Bcl-2/Bax ¥¢#r (P<0.05), 5 AW bE, 4 ksl Bel-2 £k & Bcl-2/
Bax 7+ % (P<0.05), Bax &k F% (P<0.05). £5i€ ARRiES &R %7 1ISO #F CHF ) K BF, #684F
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Comparative Study of Shengmai Injection and Shenfu Injection Alone and in Combination for
Chronic Heart Failure Mice CHENG Ran, TAO Yi, WANG Xu-dong, ZHANG Qi-yue, and SHI Hong
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ABSTRACT Objective To compare the effect of Shengmai Injection, Shenfu Injection and their combination
on isoprenaline hydrochloride (1SO ) induced chronic heart failure ( CHF ) mice. Methods CHF mice model was
established by ISO induction, the model mice were randomly divided into model group (n=12), Shengmai group
(n=11), Shenfu group (n=11) and Shengshen group (n=11), another 10 mice were selected as blank group.
Shengmai group and Shenfu group were given Shengmai Injection (1.04 mL - kg" - d”) and Shenfu Injection
(1.04 mL - kg" - d™") respectively. Shengshen group were given Shengmai Injection and Shenfu Injection. The
blank group and model group were given normal saline Injection. The intervention lasted for 14 days. The behavior
of mice was observed by open field test. Body weight, organ weight and left ventricular ejection fraction ( LVEF )
were measured. The serum level of brain natriuretic peptide ( BNP ) was detected by ELISA. The morphology of
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myocardial tissue was observed under microscope after HE staining. The expressions of B-cell lymphoma-2 ( Bcl-2 ) and
Bcl2-associated X protein ( Bax ) were detected by immunohistochemical staining. Results In the blank group, the
myocardial cells arranged neatly, the size, shape and structure of cell nucleus were normal. The myocardial cells in model
group arrange disorderly, the cell nucleus uneven in the aspect of size and shape. The myocardial cells in Shengmai
group arranged neatly, and the homogenous powder staining area between cells was less common. The arrangement of
myocardial cells in Shenfu group and Shengshen group were disordered, and the size and shape of nucleus were uneven.
Compared with the blank group, body weight, number of hind limb upright, number of square lattice be walked, LVEF,
expression of Bcl-2 and Bcl-2/Bax decreased ( P<0.05, P<0.01), while the ratio of heart weight / bodyweight, lung
weight / body weight and liver weight / body weight, level of BNP in serum and expression of Bax increased in model group
(P<0.01) . Compared with model group, body weight, number of square lattice be walked, expression of Bcl-2 and Bcl-2/
Bax increased, while the ratio of lung weight / body weight, liver weight / body weight and the level of BNP in serum
decreased in Shenfu group ( P<0.05, P<0.01) .The ratio of lung weight / body weight, liver weight / body weight, the
level of BNP in serum decreased, while grooming times, hind limb upright times, LVEF, expression of Bcl-2 and Bax,
Bcl-2/Bax increased in Shengmai group (P<0.05, P<0.01) . The ratio of lung weight / body weight, liver weight /
body weight, BNP level in serum decreased, while grooming times, hind limb upright times, number of square lattice
be walked, LVEF, expression of Bcl-2 and Bax , Bcl-2/Bax increased in Shengshen group ( P<0.05) . Compared
with Shenfu group, expression of Bcl-2 and Bcl-2/Bax increased ( P<0.05), while expression of Bax decreased in
Shengmai group (P<0.05) . Conclusion Shengmai injection has better myocardium protection effect in treatment of
ISO-induced CHF mice, and its efficacy is better than Shenfu injection and the combination of Shengmai injection and

Shenfu Injection.
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18 1.0 S350 (chronic heart failure, CHF ) &
Z PP 2O ARSI (5%) DIRERY o o,
O (8% ) FFkDIfRe & AL BRI 5 | R —241
R IMIRERGAE . AFE R —Fh il s J) 2% %95, CHF
(1) 22 PRI BT PRI | 9% = FIIRAAIRE B8 (i
I, AARGEERIR I SRR M) 45, FRERA CHF i
RN 0.9%", LiKEZR CHF BHRAN 1%~2%,
Ho 70 % DL F R 3E 10% % Y, CHF J& + i [
2K T C“EgiE” SEVEwE, HCE DLIEMESE
RN RIS . SBAPIRE . FH B K3 A i A& e
A KR SR . S R S R I R v 24 52 T
F, o3l B A £5 AFR BRI BH &M B 0 TR, XA
J7 CHF A 347 5 ™ ®0 A 5% LU0 IL4L 8L
A5, Bk &40 %% -2 ( B-cell lymphoma-2, Bcl-2)
1 Bcel-2 # > X 5 H ( Bcl-2-associated X protein,
Bax) ik, I Mi4HAL (brain natriuretic peptide,
BNP) 7KV K/INEL A 106 8l SAR R AT I 55 N MEHR
b, PORAE NG SR . 2 B S0 SR A T 25 %6
CHF Byyrake, Ml IRIA T CHF HYRIZG S A .

M5

1 i 90 JIH TR R IR/, MR

e, 4 Rk, RE (20+£2) g, W H B E R
S I oL [ FRTIES . SCXK (Hr ) 2018-0002],
T F = AR IR E 25°C, MR 40%~50%, H
SRIBW, EPEAt e LA oh 101, HEmm, A hk
. Yok, SERFNE MRS 3 do AWK R
B e R R 2R S G S W 10 B 2 5L 2l A AL UME (No.
IACUC-20210520-3 ),

2 Zidh FHHERFANE LRE
(isoprenaline hydrochloride, 1SO) #37] (5 mg/ 37,
S T A S A = O [ Sl RN I | A=
L2007115), A= fkiE S W (LS. 4. Rk
T, 2mL/ 32, HAEREHIZGARAR, it
5:2011241), SHEHNWE (ML S, W R 4L,
ImL F S RAH Y T 25402 019, M A 0.2g,
2mb/ 3%, i = (FE% ) 9 aRAR, HitS:
210306AK06] .

3 k7 KX g% BNP ELISIA 7 & ( £ H
RayBio /3w, #t'5: 0809217064 ), *f Ml ] F i
EAEW (AL e ERBR AR, #5:
218061201 ), DAB @il & (db A&ty
HARABRAE, M5 224020110 ), Baxtudifl—4t
( 3¢ [# Affinity“Biosciences /A 7], #t% : 4496915),
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Bcel-2 4 bt L — $t ( 32 [E Affinity Biosciences 723 ),
fit+5: 1109905 ), BAR ffpric L EHife 19G ( EH
Abcam A ], #t5: GR3399203-17 ). /N5l ¥y K
Bl CORYN iR A B AT PR F], R5001E ), B
BL Cfaf 22 KANR P2 |, HDMXE), BEbRiY (38
PR AR B A R, 1510), & 2R B0 AL
( BRI /R BT A B A /], SEFI-TDL-5C ),
TRV ( Lifg A RAF, FA2004N), Al
30 cm x 30 cm x 30 cm /N AT R WA

4 @R CHF @52 30k [7) Htt kit
TCEHAE T AR PR K 1ISO 141 (6.67 mg/mL),
IECER A, H72L 28 d 288 (MR H ) BERRNE I v 4k
MR T Z s g stk ghigy, &2/ 0.15 mL/d,
F ok 50 mg/ (kg-d ). /INRRILHE A FR 951 E |
Je B TGS B FRAR, LVEF ALy BNP /K-
T2 L CHF g siaiah

5 Srdl T S MERER T REALEL ik Rk
B/ NEBEPL N M2 F4H (n=10, Mikfifs 5 2 ) Figf
4 (n=80, MEMES 40 H ), 25 LM I AR FER K
AR 1 ) 1ISO #37. CHF iR, it BT 35
HOCHErE 19 5, iR 16 1), JETZJR N % A/
AR GEH 32 1 5 1SO Ji 51 5.0 Bl ek i w0 L7
PEAER . B 45 RSB, 4y iR H BEALEC T
TP ARG (n=12, MElfiss 6 H), Afkdl. &
B Sl (B n=11, HpHER 6 H, HER S5 H),
WA, AR T A KSR 1.04 mL/ (kg-d ),
ZMHE TS S 1.04 mL/ (kg - d), 4=S44%
ZPHFRZG YT, B AL A A T A e R B R
K, &8 (FH ) SR EEE SR T 2 M
SRRy, BT W14 d, SC R s FI4LAET 1
HOCRAMER 4 2, HER 5 ), SETZJRE K /N
R AET; BAIZHAET 3 H (AR 4 B, IR
5 H), TR CHF; AEkdl . ZMtdl. EZd
ToAET . SRS E WA/ N A EiGsh . HWRITH,
RTE T Lo JUE A8 75 K I LVEF, 475 15 HE BR SR 1ML 1] 4% 1M,
B, TPRIEARARE, YO MR AL 5 A S U R
RIS

6 AHEbR Kk

6.1 W ERE IR AR S EE TR
PR ORR B 5 /IR PR EE, 458 IR BRIl DBIr 204k 36 /)N
L, TFHOIREGOE . BBAE . XUE, Al s s L B
HHARA L, pe4t TR g Rk gy, EAREAC L
T RT3 SR8 2 (ERR
o /R ),

6.2 WidE = (20+£2) C, ZHIHE,
FEURTOCR R Fete B . MRV I BRAE P ik v
SR, N AR S SR TR, 360 3 min 5
WEINEAT R S ming B LR 23 B /N BUE AL
BRI X R E], PER N EERRAE ST, 0k H ENE
R R @

6.3 HE Qg0 lldgues AR (&
FE4pwm) RV, K4, BATAREYE 1 min,
BUR S ASRAKEE, 0.1% thiROBEME 5's, HRKBE
JEIRAPLYE 30 s, FRKBELZRYEL, HRU
K, RIS AR g

6.4 OE B M AL O il 34K (left ventricular
ejection fractions, LVEF ) /Nah#)pkEEHL H 53 F6UbE
BRI/ INEUS , 28 B AL R/ BUZE O = P ikoR A
F1 (left ventricular end-diastolic volume, LVEDV ),
e 0 = W4 AR B0 25 B (left ventricular end-systolic
volume, LVESV), % M 2% U LVEF=[ (LVEDV-
LVESV ) /LVEDV] x 100% 144 "%,

6.5 ELISA A Mg BNP K- A7 LG
TR VKT 30 min FE ., 4% 18 ELISA 370 & Ui 45
AN E S o3 A i BNP 7K

6.6 ik YL (k53 A Bax fil Bel-2 Y%A
AU LR, B N IE A S LB, PR
52, FIE TAERENA] 40 min, Bax —#/if1 Bel-2 —
Pt 4 TR (N 1: 300), —HiFEdibfe (WA
1:11000) %5 2 h, DAB 4, K. shEmigs A .
A —5k 81 R ( x200) #LEFFHEE S 4b R &, fii H
Image Pro Plus6.0 7-#1FR4t% & (integral optical
density, 10D) f&.

7 Gtk SR Excel s ASHE, N H
SPSS 23.0 G it B g1t 43t Bcdin . i R
X+£s 3o, R ZE Ty 25t e AT BI800 v L
B, ZEFFRER HEo N 25K, AR
W e RS, P<0.05 WEFA S I 7E L,

# R

1 KAUNRAEMIESREE LR (£R1) 5%
HA A, SRR ER: (P<0.01), OHE /K,
i /A JFE /RS T (P<0.01), SHAIZA
Fede, SHHRETHE (P<0.05), k4l . S
ESHNE [ AT . FE/ REEL (P<0.01),

2 HH/NREAEEDMERT I F2)
55 AL ER, BT 5 IR S BRI SRS 1453
I/ (P<0.059, SHERIZE g, A bkd] fnd: S 4l
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R SH/NRAESESERILE (X+s)

415 n WE (g) OFEEE (%) JiieE /1T (%) JFE 1 IEE (%) B AE (%)
H 9 38.82 +4.97 0.51+0.05 0.54 +0.08 3.84+0.28 0.62 +0.49
TR 9 31.20 + 4.76" 0.65+0.05" 0.75+0.12* 5.55+0.61" 0.71+0.13
ik 1 34.68 + 3.88 0.58 +0.91 0.59+0.72%" 4.22+065"" 0.66 +0.10
Sl 1 35.75+1.97° 0.60 +0.11 0.61+0.05*" 4.33+066"" 0.68 +0.14
% 1 34.72+3.58 0.59 +0.09 0.61+0.06"" 441+061°" 0.68 +0.12

H: HA AU, "P<0.01; SHAIL AL, ©P<0.05, “*P<0.01

®2 FADRAETED, HRITAE (Xxs)

Eivi]l n HR X R (s) R AU (W) SRR (W) S T A (UC)
2 H 9 24.57 +29.64 5.11+2.37 46.89 + 16.89 97.56 +40.07
FRiA 9 17.52 £ 20.29 2.89+3.02 23.22 +26.53" 57.11 + 38.25"
HE ik 1" 41.41+32.24 7.09+4.11% 47.91+2561" 82.91+34.77
Zilit 1 34.62 +30.57 5.64 +4.39 38.00 + 11.47 101.27 + 37.24°
% 1" 32.79 + 37.95 6.55+4.99° 51.46 + 13.82° 105.82 + 44.97*

W SE A, *P<0.05; SHEI4 LE, “P<0.05

PRER AL Ja MBS B (P<0.05), 20t
RS B B0 (P<0.05 ),

3 HA/NEHLHE Jezs i (F1) ST
2SO HES R S5, Yt s, AR
A SEMIES . SR LA HESIZEL, s
TR, O UL ) o ] L5 SR Y X3, 4 i J
Rk, M KR/NSIESAS) . A bkdlo Wi
HEF e Rk 55, gD WLANM ) XS R e X I, &
M. S 0N EHES L, MR/, B

IR 0 R S AN
WLEFAEHIIZERL S A 7L, B SHURAL, C kAL, D b B,
E b5, FHER

1 B4UPEUCILHE Qe )5es TR (% 200)

4 FA/NRLVEF Kl BNP K (£ 3)
s 4 i, fERIZH LVEF % (P<0.01), Il
BNP /K FF- i P<0.01), SRR bedss, A= Bkl Al
S LVEF THi (P<0.05), fERK4 . ZHid
ZA 1M BNP K FHFAL (P<0.05, P<0.01),

5 &4/NEUONLBel-2. Bax #ik b (£ 45
B2, 3) 5754 B4 Bel-2 3Rk ) Bel-2/

Bax T [% (P<0.05, P<0.01), Bax % ik 4
(P<0.01), SRV LA, AEIkdl fid: 24 Bel-2,
Bax # ik & Bcl-2/Bax F+ & (P<0.05, P<0.01), =
R 2H Bel-2 % i5 & Bel-2/Bax 7 & (P<0.01), 5
Z M4 R, A Bk 4 Bel-2 % ik & Bel-2/Bax Ft i
(P<0.05), Bax #ik % (P<0.05),

R 3 H4/NR LVEF i BNP K FHE (X+s)

4150 n LVEF (%) BNP (pg/mL)
EE| 9 0.78 +0.10 25.56 + 5.82
R 9 0.52+0.77% 57.47+10.86"
Ak 1 0.64+0.11% 45.24 +10.1544
Z i 1" 0.55+0.14 47.41+10.92"°
& 11 0.65+0.92" 4544 +6.68"°"

T 52 AL, P<0.01; SEULIEE, ©P<0.05, “°P<0.01

R4 KH/PMEONLBel-2, Bax #ik ) Bel-2/Bax

e (x+s)
21 1] n Bcl-2 Bax Bcl-2/Bax
2 9 0.06+0.03 0.02 +0.01 2.86+1.44
R 9 0.02+0.01% 0.07 +0.02** 0.37 £0.17**
k11 0.07+0.01%**  0.04+0.01°“* 177x060""*
ZK 11 0.05+0.01°*  0.06+0.03 1.05+0.51°"
% 11 0.06+0.01°"  0.06+0.02" 1.19+0.36""

G AL, P<0.05, **P<0.01; SHU4 AL, ©P<0.05,
A4 P<0.01; 54l #, *P<0.05
o

KR SR IR G 2 EAF L # 20 i
20T I o T S R R R L R E A, A k
TR EZRIT I ANS BT FL2HE . EL BT
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T B HEk PS8 60 Bel-2 ik
2 BH/NELOIL Bel-2 ik

T Bk s i 3 (0 Bax &1k
B3 SA/NRLCIL Bax i3RIk

PAR TR TR 25 T SHRESR M S BT (B
R ) AR T2 Tl &g, FEWRSNAS R
W5k, M1, FERH%S . A3
AT LRGN s gy, B R
iR 7 N 111 1 75 e = W A T QN 172
i R A P2 (IR I DO EZE 1 oA | 2 ] U
TEmp . FFAnME ., il b B 40 5 2 Fh A i & R b A
R R kA B 9 R B B B A T 1 O S
RSP RLH P R

CHF .o Iige A mt, O J1F R, A4
R, AODESKRERM K, LVEF SHiZ
%, 025 L4 L pre-pro BNP 23 %k B i 3 43 il i
BNP Fl NT-proBNP, IfiLi# BNP 7KF-1123 i 2 5 .
e TR O MERT S B0, 18 AR BRI il A
R ", CHF Bl 4 BUIT & / MK, i e /
IRERTHR " AWFE PR 4 #5028 114 LVEF F#I,
I3 BNP KF T, HIGEE T RIRIAL /N e LA i
HEFNZEAL, /MBS I ST UBORN 5 18 - 5540 /b v
BT CHF /NEUARRER A E7GShAE S TR, B “ff
WRER” WMERIE, ¥R CHF @8, THE&%
2521 /N BRI BNP 7K SF- 4 BE AR, LVEF 40, Wi
FEE AR [ MG PR I RN ARG P98 1 2 A5 S AH B
U, SRS AN SR, B 3T
By AR Bk /N RO BB SRS A2 s B i
FELA KRS . SHHES R LA 255 F e

DEEFPRUE S, SR R 45 SR A AR R 2 S 56 f
FER—2 ",

EH I, WA 2 i RO = T AL
NS BEATHERONIEE T1, Hm 0RO NE
TAERC BRI, WO NIAR AR, BEERIERS, 37
SRR A, FEARSMNEIR A DG, WA kg
Ho 3 B B 25RO VIAE DG, A AT R R A 5 PR i
ik, RALEEIRYOREE SRR CIRCR, 7
O BB IRTT A 2 el Re AR E B 22 4
ZHERN A A AT T BeAl, AR Ik SR AT R BR AR
1L -2 ( cyclooxygenase-2, COX-2) filifs SHl—%4
1t A & W (inducible nitric oxide synthase, iINOS)
BN, ABORPURTEE, JFEA R A N 24
JAE P T T 2 O A, AT S AR bk
ST R E ML, TR, R ARE PR A I
7P e

o UL HOAZ AT 25 2 & BG4 U JUL 20 S F 5
AR TR A EEME, OS] . Ko
RN S), WL LA ) A SRR, T
Witk . AR P S, £SO HES 5 ZE
AL, difER RN TEAARIYS), (HA KAl AL HE
VRS, A /b WA A o 8 ok e X, 0
JE #4254 Bel-2/Bax By THRIAL, BLRA P 2
3205 TSR S LA 25 34/E T Bel-2/Bax #4173
B, b CHFE NGO T, Herbr, ARk
G LA BRIA T RO B S A A A S 40
F, PR AE KSR T B 2 A R R
WL AL BT -

MBI, SRR TUL KA TR, R Z S5
A, ARG AR, AT . Az KU
B (NA%HED ) ARk, Zhk54: 0k
o SOHF, HAS iR 55 2 A AR H, S =un
BATTIRN . AWk e <FRE, w0, s
OIIREZ AT, I8 AT Mo M, Fo a8 o O KT A
AT 2 AT S5 SUE SR koA ST 7 1SO 5 %
CHF /MU, AXBEGE B35 O I RE . b RE T 4 b f
P U R AR R 2", H R T S A 5
Wo SMHESREA BRG] EBhak, 54
Jok A S GE H TP R R CHF AH B, S MHESTR
WHRTIRIT OB . FHEAKIZ | IE R B0
N7 UEHRR I B 8 2 1802190 15 5 CHF /) RS ]
RE AT M) OB AL, 1A S AL RO S k4,
WA G55 300 A 22 0 A ok S 00 r) 751 e e 2 JDk 28 ik
AKX, WIS % &, AKENRTEAS
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TR Jo B BT R

AT HIAL BIEERT T, R BEWUAE IR TE S
W SRS IS T 25 2580022 S PR BRI ALl
PATIRARYS, RS LR — 5T, RIT IR
PEFIBL o

FFEHE: T,
Z £ X W

(1] Hwilg, R, T30, % . L A 5 i
2017 ) L5 [J]. LA 24, 2018,23 (1 ):3-6.

[2] SpinarJ, Spinaroval, Vitovec J. Pathophysiology,
causes and epidemiology of chronic heart failure[J].
Vnitr Lek, 2018, 64 (9): 834-838.

[3] #A&R, TiE, SEi. 2018 HELL 1B 2 Wi FIG
SrARrsE R U], P ELO A WITTE, 2018, 16 (12):
1057-1060.

(4] AHits, sREIS . S0 G I8 e O i BRIE AR
Mr [J]. REZYFEE, 2019, 36 (6): 49-51.

(6] Zikl, BUBIE, WITE, & A KIKinr e rto s
KERFHRI T Z M g [J]. hEB 242, 2012,
21 (9): 1054-1058.

(6] H#HZ, Ml . SHESHRIAYT 0% 100 £ [J]. 107
HipEZRiE, 2005, 32 (1):39.

(7] skisyr, gl , R, 55 . BBty T = LR
RUE 0 7 5295/ BRI N A JCRE S e I BIFSE (U]
AR S PR 22k, 2017, 167 (16) : 1569-1574.

(8] (Seims, 2L, R, A0 Ehlks 467 RFIE K
FES IPH S0/ BN P o RS ) LU ECRIPEAR 4T

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

DEZeE, 2012, 24 (2): 168-172.
THIF, Wi, ToCE, 45 R IXKIERIMEE /N
AT R i R A [J). p g ek, 2019, 3
(6):585-592.
XUBENG , HRR, P, 55 . REHE ML S i
FAFBENLI T 2E 0w S A BORE T (). THEL
BTS2, 2019, 31 (3): 431-438.
SeEG T, BEIE, BRHEY, 5. KSR UPLC 4%
TEFE SRS K 11 Fh o i A3 [J). R b2y,
2019, 21 (4): 498-503.
KIS, BRE, Mk, 5. SHESHEIGIT 220
J1aE s A 2% 25 B TS (D). P E P R SURE, 2022,
31 (11):1881-1885.
W, ZFx, E50, 5. ASBHX0E R R
AL [J). A e BE A A Ak AR, 2022, 17 (8):
1685-1690.
bR R BRI PR 0 FH4E g ) bR fe It H 4 .
TR O 1 I RN AR RS (2021 4F ) [J].
EHPgELE A2k, 2022, 42 (3): 261-275.
TR, BB E R M) dest: ART
A RRALE, 2018. 7.
Wi, BT, R, SRR EX RINAE FAR
RS RO R ER] [J]. hve BE 4550 i i
Wgkis, 2017, 15 (18): 2241-2244.
B, BT, PRER, .4 b2 gk
BRI MO ) IR I 25 R 5 (J). R L2, 2021, 52
(14): 4248-4254.
SR, TRNE, AEpEE, AR TR ROT RN T S
M EMK (HRT ) Ba AR E W IE [J]. hREZY,
2021, 52 (18): 5741-5750.
XWULL . AR KR SRR AR 10 08 120 4157 200
5% (AL & E SR EIE TR B 2518 304 [C).
Ak, AR E 2SSy A DU FIE AR EAR
k4, 2008: 157-159
EibfE, 25000, W, 55 STl E SOk A ik
A& D IE AT RAE 0BT [J]. hEEZ%AE, 2019, 60 (9):
745-749
M, SR A BKECE G R (). T R R
24, 2020, 22 (10): 190-193.
S, TR, BRI, %5 . Mo Jseis o s
YR RIF 5 i Jie B CAE s 25 58 v i 1 T (D). b [
2h7uiki, 2023, 48103 ) : 614-624.
(Wiehi»2022-05-27 7E4k: 2023-03-21)
viAR B &



