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R R I, B AR E (Isoproterenol , ISO) & il £ K 5RO WILEBR 1 A= 50 i H FH 2590, B s Pk
b BET AR X AR E . SN EIREE G A LR W e, 50 B 2R LT N R B IR R
ZHE ERR HA R AR R Bl B 2 RE M . sl O B1 S s L AR g R
O A R AN ET Sk . Sl S B2 S A R UL i A T ke BT SR SREIR i A L 1 I 28 2 O
(7] BN A AT K SR 2 UL 490 o) 20 o 25 o P R B o e ek AR D U I 8 2 it 386 i 2H 21
S, PG T O M TIRE . RS RIR R KRS SCHE T,

IHG S 0 1 5 O B UL IR I AR B L SR A 2 B T TR S R IR S N B IR R I 5 e . BT A K
PR b R R AR RS 5 e R B A S 2R 40 e AR Bl DR R 2R L A AR L e IR gl Bk o g D L R AR O
JUUER 23 1 o bR S5 B AR A, 396 0 L UC 4 R 0 S B8O R Bl ok of, 3 988 3 e L 5 | RS S T 3 A
O

TESE N R R AL W RORH IX 52 R 25 TENR T 2 PP vh R 56 AR . SR B2 v AR A JE A
R AR TR T R A AR I RE Y B g o AR A i S A BRI AR R AR T R AR L2
e TR F SR B A IERS O D RETE 3l . & 52 MR SCHC , A SR B4R 1Y D) BB 2R L U 2> S BUNE MY 2 g
Ul IR IR S R IR A LA O R S AR 7 5 O I G 2 BB P B
JRAE . AT RE B OB K BB AN G R U M RIE TR LB B R SRIER . AN EE T
W 2 52 I i R R T 05 500 27 IR TSR BE 2 07 0 G ) » 5206 44 Ml -5, B R T (b A2 N RS
DA ER AR E (G ). A Tr A S R L R )AL EESE (10 5 8 2 8 1 5 1) TR S
M, TR ORI O P 22, o0 JULII I 55 XoF o 8 A AT 8 28

1 ##

1.1 ZHH5RFA

SO G AR CREEE AHD s B PSR L BEER AR A A LS 200203) 5 4%
Z R CGRIFE AR AR AR A A LS G1101); EIEFROE (LRSI T AR A L
3 20201101) 5 LBECRETHAR R ERE 40k, #t55 20210305)

TR IS 20121025) 5 BRIE A ZL (LS 20191008) 5 MHAEZL 2R S 20191205) 5 Wi 4H AR (it
5 20190626) 5 MLk (JiL5 20170426) 5 H R (LS 20190827) LA 13250 ¥R W T ] 24 42 P Ak
AR A A

M I8 R FE A F o (Tumor necrosis factor, TNF-o) (L5 # F4024-B) . H 40 i/ & 1 (Interleukin 1,
IL-1) (5 # F3890-B) , A 41 g /- £ 6 (Interleukin 6., 11-6) (It 5 # F4034-B) .. WLALES & 1 1
(Cardiac troponin I,c¢Tn-1 ) (L5 # F4270-B) , LR i B [7] T.# MB (Creatine kinase isoenzyme
MB, CK-MB) (3t 5 # F4450-B) , FL.1& it & fifi (Lactate dehydrogenase, LDH) (35 # F4451-B), Ll |
WA &R T L5 R AR RS A,
1.2 ¢z

2 Y RE WAL AR A A (3& 8] Molecular Devices 23 7], SpectraMax i3x) 3 fH A (_F i —fH Bl 224X
AR F . THZ-103B) 5 & # AL 1R 2 .0 ML (Sigma 2 7], 3-18k) 5 2H 23 40 i % % Y (22 B NEXT
ADVANCEZ ], Bullet Blender Storm) ; gl iF WAL CGiii iR 7528 7] . R407) 5 A Wy HLBE I2 50 3R 48 OB AT
PR BRA T L BL-420F) s B AW BT BB (P8, DM2000) .
1.3 ¥

Wistar KR (200420 )60 H, i1 B W8 (A6 50 A= 9 £ R A B2 ) 46 HE, 5 04 B 3%, 3 il
K .
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2 Ak
2.1 AEZEAKMHE

P L BRI — i P 5 B R R R BER L9500 S BE I AR IR 2 K, Bk 2 h, B
PRI, W40 5 75 THR IO 19 95 WA R . ] 5090 S BEMI 4R I 2 WL IR 2 h, TR AE
FELUE o B 1 DR o 5 D8 YR 0 Yk 47 ViR 40 2 TG R FH 2R MR /K S 25 )5 SR FH R L W B AR g A e It 56 FH 2%
WK Ve WL, P 50 % Z B Vel , 28 TV, 15 50 Y0 A R0z . e 4% A BG4 BUR 45 N %
TR,
2.2 FHREELEZ(I1S0)H &0 ALER I 3h i 5

Wistar KRB HBE T 2 d 5 2N S E R ZE W 5 mg/ (kg « A7 d, #7 KO WS I
i
2.3 HARKH

KEBEHLA K 6 41,440 10 H .25 F12H (Control 41) , B 5 2H (Model 2H) , A T 7 Ti Wk i ) & 40
(RDK-H 4 .1. 08 g/kg) , N &5 TL H 7 5 4 (RDK-M £H,0. 54 g/kg) , N &% TR K 7] 7 41 (RDK-
L #H.0. 27 g/kg) . & )5 F+ 2 AL 41 (CDDP 4. 0. 072 g/kg), RDK-H %1 ,RDK-M #{ ,RDK-L 4,
CDDPH 43 51 0. 5% F& F 25 4 2% 4 i W 0 i) 7 B TR 20, Control 41 F1 Model 4 47 7 5 K 1Y
0.5V BRI Z AR . HEH AR 0.01 mL/g, HELLHEHE 14 d.,
2.4 WRAMRESKNIER
2.4. 1 B — M SN AR G %%

TR )2 K RO R RS
2.4.2 o0 F R RS

LS 14 d, RIRES G 2 h, A KEE REES 1.2 g/kg 19 S h R EE, W EMNE 2 FF ARG
bR AEYILRE R R G B DUAR B 7 30 2 T2k A 510 S AT 2 A e o 7 A 10 4 A U 2 g R
TLOoREIFE ORI,
2.4.3 WARRE

FEOBIEG,E FE 3 PRI, B0 10 min(3000 r/min) » 43 B3 F MW T — 20 CIRAER . W
R FCO LA S, 7 0~4 C A EK PIEvE R A VI, — 3 B T 400 2 B [, 4230
GY AR R, BUR A —20 “CR A H
2.4.4 ELISA K B0 WAL A% b TNF-o . 1L-1.1L-6 .¢Tn- [ .CK-MB,LDH % #

BURAEAE —20 COKFR RO N Z, BT 5 & T B0 N H IR 1 9(w/ v B EL BTN A 9 i 14
TR BE TR 55 22 M (PBS, pH7. 4) . BN A S8 (R BN 2R B T 40 ZU0% AR 4%, 30 K /s $R % 3 min J5 , B0
20 min(12000 r/min) , A L VG, BIAS AL U5, 438, — 20°CARFE 4 . I E R RO LA 4%
b W F o,
2.4.5 ELISA K K UL #E o TNF-o,1L-1,1L-6 .cTn- I \CK-MB,LDH % &

R ARAE — 20°C KA T B L3 AR A, D R BRI I b 45 DR 4t
2.4.6 DAL LURHEY) R AL

B KR 20 = AL, AR KO WUYIBL 5 pem JERLG LR . O LR 288 B0 5 125 0 5
KAL) R F HE Hl Masson Je 0, I 78 Wi NS Al KA O EWMBIEE,
2.5 HiEabIE

it 43 M1 >R IBM SPSS Statistice 22 0885, 2 m AR AR L o £ 5 T, 45 4L IH] b AR s &R
T5 25301
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3 G#R

3.1 ZhY—mERNE

Control K BUAERE , B O JEFETL T X AT3h B W R HOR S R AF. SR K BUR
i B R R I R A OK > 35 S B 2 . RDK-H 41 \RDK-M 41 .RDK-L 4 kK Bl 5
Model 41 AH F A, 1 S0 2 38 I, AR & FAR K M 28388 fin B AS & Control 41167k . CDDP 415 RDK-
H 41 .RDK-M 41 .RDK-L 4147 ik .
3.2 EBOBESTEUNELR

5 Control 4Htb# . Model H R I SEOHIE ST BB EHR S . ZRA5% %2 X (P<<0.01),
5 Model 20 KBl # , RDK-H 41 .RDK-M 2 . RDK-L 4 ST Bt i 3 FE A%, 25 S H 5 3 (P<<0. 01) 5
CDDP 2 ST Bt b Ak, 2 il W 2 (P<<0. 0D . 45 R ILIE 1.5 1,
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Fig. 1 Electrocardiogram on lead Il in rats

x1 OBt AR I SEOBEE ST BERILCS (xxs,n=10)
Table 1 Summary of ST segment data of lead I ECG in rats with myocardial ischemia(xZxs,n=10)

451 Ml / (g/ke) AT ST/mV R ST Bt i i/ mV
Control - 0.187+0.011 0.128+0. 0136
Model - 0.17740.026 0.685+0.033""
RDK-L 0.270 0.184+0.034 0.29140.025%7
RDK-M 0. 540 0.14740.015 0.230+0.038%7
RDK-H 1. 080 0.165+0.010 0.262+0.029%7
CDDP 0.072 0.132+0. 021 0.234+0.033%7

E: " A&TL5 Control BE, 2 FME B F(P<<0.0D); ** A 5=5 Model 20345, 2 F M E B ¥ (P<<0.01);
“*”%gﬁ':*é’é\g\ .
3.3 ELISA ZMEXRONAR MFRERFHRIZBFR
Model 205 Control ZHAH b4, Model 41 IfiL 3 L0 LA H TNF-o, 1L-1,1L-6 ,c¢Tn- | ,CK-MB,
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LDH M &iEKF-THm . 25 H B3 (P<<0.01) ., W& K4S Model 4141 HL #4878 1L 78 A0 1L
YL 25 A T 1 26 TR 7K OF B 35 B AR L 25 57 W L e 3% (P<<0. 001) H RDK-H 41 1 RDK-M 41 /934 97
FORMET RDK-L 41 WG R4S CDDP 4 Hig » 454 B 19 38 15 7K 7 322300, Ui W A 0 5 R ik
45 CDDP ARy &R 450m , WKl 2.3,
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5 Control 4 H 4, " Fm P<C0.05, " Fm P<<0.01, """ F/R P<C0.001; 5 Model 4l L%, 7 £ P<<0.05,77
278 P<<0.01,777 % P<<0.001,
B 2 REGDWLALZ 4 T B a2 4 21

Fig. 2 Results of each factor in the myocardial tissue of rats
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5 Control 41 L #, * Fx P<<0. 05, Fsx P<C0. 01, Fx P<C0.001; 5 Model 4 4.7 £/R P<C0.05,
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Fig. 3 Results of each factor in the serum of rats
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2T 2 HE 0 AR 25 L L () 5 4 A B A K B, A I A R AEIR TE . 5 Model 41 K BUM . RDK-H 4.
RDK-M £ \RDK-L 41 K B L2 M3 18 B0 AS S 25, HE S B8 5%, 48 P At b 922 3 % =5 3t 70 M A7 o 20
UUREZCE: SS/INES S
3.4.2 LB I S PR Masson e

Control 41 K B0 UL 41 B HE 51 3% 55, JC 5 8 £F 28 1015 O . 0 UL 40 B 52 40 (8 e D 2 4 B2 3 5
Model 41K B0 JIE 22 00 28 BE IR L 200 UASE D 2 A HE 51 25 6L o 385 A 7™ 1, 0 JUL 200 e R 20 R LS R0, 4%
=9, R W R R O TR O LA A e 1 48 R Bl . RDK-H 241 \RDK-M 4 \RDK-L 41 .CDDP 4
5 Model 21 HHEEF AEARTR B2 D80S 0 JILAH BLHE S B8 B 55, SAE 1 L 4% Model 24 Frisis 45 R WLIA 5.,

v

K4 HEZf
Fig.4 HE staining

& 5 Masson Yt

Fig.5 Masson staining
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Wi R RIR GO S H L % Z TC T &R YT B iR O R Y R 24

AT A8 1 O R A TR 1) Jr 1 R ARSI TR E B2 5 5. FARERIE T %
i ) — PR 22 T ARMERE RBUK . 25015 5 HA RAFRY 8 30 S8 TR Sh PR S A X A2 e L S8 5
ERVE B, AT ESR . 1SO MPEH £ 25 RAE RV AL 3O WILAR L B wee A T S8 AL A O KR
P B R e S AL T N 2SO R A S T . DRI L TSO 8 T4 480 B3l afn 1 - JILAB 475 L 245 40 0 LA 0 266
gt

1SO it 21 ol Py B 0 A0 45 4 B0 LB A3 00 LA BE L0 LA JRE L0 7 s 0 55 3 il 8 R L0 L
e M A RGN B 1SO (5 mg/kg) » LT 7~28 A7 5 il ISO(10~120 mg/kg) » EZEPIIK
B U R RSO B 1SO(150~400 mg/kg) . LA LYK ) 4 BI% S8 B0 Uit FHES . BRASAL BF 5
KB R R ISO B SO LB LR R Y BURE AR L H S S W AL TR A s R AR R & ) 1SO
S 7 d ST S AR RUD LR ST B R T e, R s . i
5% % BLJE ) [B] PN B2 R ORI s T G 1SO I 5| ke 9.0 LR 40 22 S5 R R EUIE I R i 25 . S BOR 'R
B M S AR T BN i T RO 2 S O R R AR AR AR BRIt DR R RS 7 d R
R SR & ISO (5 mg/kg) 977 % GBI EE 37 R RO WL A B 7Y L Oy Ji5 282 S 36 MU O Jre 35 5 1 5 A

SR O U L A B 2 BRI 9 ) T S TR, F 5 AT N OR [) A B R L R AR T I O
Mo, BTEE A L I 45 2 B2 T A T 5% 24 DA L LR R A T R A A ek 22 A AR
22 2% 3 [ Xof Bl i 00 RS R FE R TT VR . TR SR T R ST R B L R M PR T ek 22 A AL R 4 0 i
EIIHE . KA RYEON G AT BB BUL UL S IR Y — 1k, B 51 O & AR PR O R R . O WLk I
S I R AR F TNF-o IL-6 DA S TL-1 7KF 3 m . I IR BE R+ o« CTNF-o 78 S 1l P 0
Joi o KR A I AR R T O LA 2L, S BORAE R ] . TNF-o S —F oy P54 245 5, BE fig
Sl E A, WA EGLME RETEE, T 200 & B 405 f A 2UB AR A0 . H Al R 1 L-1D 780 HLER i
U T G BT BRI S 5 1R O LR I 5 58 S S 0 A O LA A5 K 58 i 7 i 1) DG B 42 4% TR 1, 3 ol
S L AR S DR B 7 O vk T B TL-1 A R S BB A 0 1O JILBE B S5 4% E N 3k B NS L SR 0 Ik EE
LB DI RE . B A 3R 6 (TL-6) )2 FEZE ML R 2 1) P 40 Jf 8, 76 2 PR R iy v 2 %5 %8 0
BT B RAE AR RO T AR TR R A B 0 I R R S R AR

TEIG RIS b, 24 g K Az o0 LIS It 5, afn 385 w0 LR CK-MBLLDH e Tn- T 11 73 K o] 52 e f3k 1fi
O LR 405 R B 00 . LT IOt S0l (LD HD S A I UL Bk 1t oo JUL 28 58 5 5 11 0 2 s ik W00 R 7 1f V5
UL LS & i, A LU e L2 AR . O IUILES 25 13 CeTo- 1) 20 JULAH M BT 45 A 10 45+ &
P15 2O WL A% A0 ILYR 6 A9 S5 BbR 3 0 A I Tn- T A9 55 B nl S s JIL A2 453 175 0 2 32 W 0 L Bl
I PO IUBE B DL B o0 JIE 5 975 325 47 e B 3 )23 860 LR A3 10 < & b o ™02 JULTRR U8ty ) T il MIB
(CK-MB) J& F 5 5 M0 WLEG 48 b » B AFAE 0 LA 208, 5.0 LA i A2 1B, CK-MB & i &5 i
ETEE Y ARSLE AT ELISA 302 1R & A B 19 235 K, 20 i 53 ) Model 41 K B0 ALAR
P 0 38 AR K5 S 45 T TR 3 5 R AT 08 % ik o0 UL R L 1% i AR, L Bt 3 TR 0 SR WA 59 1 398 0>
LS B4 2 B /N A AR BB A B IE F /K F . b 1 IR S 58 A O L Bk 1t R BRL A4 20 WL K% 1 3 U
FE T 25 B F I RIB N O, 5 BN F — 25 R R IR AR IT . S 5¢ 24 1R W58 AR YA 7 0 WL AR it 412 (AL B3040 52 %
LS AR i .

RV AT A5 B 2A B 5E . R W Model 41K BUL LA 05 5 25 Hh B0 JULSS 20 kR BE L 47 4t 41 41
Bl WS ) ST P A M A IR T SR IR . B TR R TR 4 24 5 (30, TR R TR R = L
2 0 7R ) e 2 0 A RO LR 2 kb P IR BE Uk 2 , 7 2 4 2 36 A R 4 12k A R Vi D /D o RE R A BT R R L I
AH PR 558 MR R B LB 5 A PR E A

25 L RTIR L 5 25 P KR MR 1SO il £ 1 K R0 LB il A — 22 36 97 78 L AT i 1SO 51 1) &
A5 1 TN A AE LI Ry it — 25 R 53R T O JIL Bt i B AR B30 A 40
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Protective Effect and Mechanism of Mongolian Medicine

Nutmeg-5 on Acute Ischemic Heart Disease in Rats

YAN Tingting"? . XIAO Yunfeng®®,JIA Xin**,ZHU Xiaoling®”,LIU Tianlong* ,DONG Yu*"
(1. Inner Mongolia Drug Inspection Center , Hohhot 010020,China;
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Abstract: This study aims to investigate the effects and mechanisms of Mongolian medicine
Nutmeg-5 on isoproterenol (ISO)-induced myocardial ischemia in rats. The myocardial ischemia
model was established by subcutaneous injection of isoproterenol. Sixty Wistar rats were randomly
assigned to six groups (n=10) :the blank control group,the model group,the Nutmeg-5 high-dose
group (1.08 g/kg),the Nutmeg-5 medium-dose group (0. 54 g/kg),the Nutmeg-5 low-dose group
(0. 27 g/kg) ,and the Compound Danshen Dripping Pills group (0. 072 g/kg). Except for the blank
control and model groups, the other groups were administered a drug suspension prepared with
0.5% sodium carboxymethyl cellulose solution by gavage at a dose of 0. 01 mL/g daily for 14 con-
secutive days. Following the final administration, rats were subjected to electrocardiogram record-
ings at 2 hours to assess cardiac electrical activity. The concentrations of tumor necrosis factor-alpha
(TNF-a) ,interleukin-1 (IL-1),interleukin-6 (I1.-6),cardiac troponin I (¢Tn-1),creatine kinase-MB
(CK-MB) ,and lactate dehydrogenase (LLDH) in serum and myocardial tissues were quantified using
enzyme-linked immunosorbent assay (ELISA). Furthermore, hematoxylin-eosin (HE) and Masson's
trichrome staining were conducted to evaluate the pathological morphology of the myocardium. The
results showed that,compared with the blank group,rats in the model group had frequent ventricu-
lar premature and ventricular tachycardia,the ST segment of the electrocardiogram was significantly
elevated (P<C0. 01),and obvious ischemic and pathological damage in the myocardial tissue. Com-
pared with the model group, rats in the Mongolian medicine Nutmeg-5 group and the Compound
Danshen Dripping Pills group showed delayed onset and reduced {requency of ventricular premature
beats and ventricular tachycardia,a decreased elevation in the ST segment of the electrocardiogram
(P<C0. 01),alleviated pathological damage in the myocardial tissue,and reduced areas of ischemic
injury. Furthermore, the expression levels of inflammatory response factors (TNF-a,11.-1,11.-6) and
specific cardiac enzyme markers (¢Tnl,CK-MB,LDH) were reduced,and the difference was signifi-
cant (P<C0. 05). This study has demonstrated that Mongolian medicine Nutmeg-5 can effectively
ameliorate ISO-induced myocardial ischemia in rats,and the mechanism of action is related to its
inhibition of inflammation and reduction of the expression of specific myocardial enzymes.and then
reducing myocardial cell damage.

Key words: Mongolian medicine Nutmeg-5; isoproterenol; myocardial ischemia; inflammatory
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