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(BEIBH R4 T H LMK S0E KR (spontaneously hypertensive rats, SHR) Ik 48 J& &
£ F % %k & [l (angiotensin [ , Ang [l ), 8 B8 #1425 5 98 ¥ i Bs 1/2 (extracellular-regulated
kinase 1/2,ERK1/2) . xR %& @ | JRRE G [l & F 6% e 38T & 439 4] & o B8 ILET 2L o9 45
AMH ., Fik ¥ 36 X SHREAL S AR 20 BAA a4, A4 12 X, %K 12 & Wistar X
RAEARGE, BAAF T G R RTINS B 2 RS, & 428 K S o) Ko R = 2 Rt AT
WAt RIS SRR RV AT, SRR 21 d. F 34 kG B K KRB BROK 4 & Masson #
EMNBERRAECERERLT ,BRELARBEEMNKARASCE Angll 42, qPCREMN KR LS T
ERKL/2 .k r%&Za | Ja k& all mRNA Rk KF, R FELREF, W44 ARATOALES
FEOMALTESEF HAES AL K ERRF LG A, YA SPMRRE TV FKR LT
%, 5 guaK A E RN AKX REDHKSE EY B EH4FH(P<0.05); 58 44, %5
%14 R 21 R AT k% E R EBIR(P<0.05), 574K BEAEKRRACE
Angll 4% .ERK1/2 B2 Ea 1 JeREa Il mRNA ik K-FH 2 E5+5(P<0.05); 54844
W, 4 E BB RRASTE Angll 4% . ERK1/2. 8 B&E 8 1 R E & Il mRNA & ik KF
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1.1 s£ish® v 36 H SHR.12 H Wistar X
§U. 29 SPF 9,7 RS, e AR BB (200+15) g,
WA F b o 458 48 A B S5 s oo Ll i A = 0
AJHIEE : SCXK (1) 2016-—0006 ], 1 3 J5 3 1 1 Mg
1M,

L2 s2i ko S5 AEs 1E i =X T8 ) il & A (BP-
6) : BUAR 2% B BHECA FR 2 A 5 i K R TG T B R B
(0. 25 mm X 13 mm) : Joi) HE f P< I 7 e A PR 22+ 5
#5 [C 7R B 22 BN (HANS-200E) : [/ 5% 55 A= B2 57
FHECA B2 A 5 il 3R S e 1K 70 & (JL11637) : b1 IT
YR A IR 2 7 s Masson 18, 57 & (MD7056) .
et H BWERHEY) B2 F AR A R Al @D 1
(]20180054 , & 100 mg) - R VD A il 25 4 PR 7
Trizol(10296028) ; 3& [# Invitrogen; % ) & & PCR
{¢ (Step One Software) ;: 3% [E Applied Biosystems,
2 Hik
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Wistar K BAE N2 HA .

2.2 FHidEitE Oz A4 S5BRA L ETINECL
] 0 1R R RS A A R E B IR RERE T
S L b [ E ] 20 min, H A & 2H R AR [R] [
TR OB HRAE O S0 B R T B BRI
YW I, AR A K BRI o L 4 IR 30 mg/kg AR HE 4T
() 245 0 P B K 24 3 FH 4l 7K 5 i i 3 mg/mL )kl
V0LV T AT TR A AR AT 4 BROK R T & DL 10 mL/kg
MR HEATHE S L O [RRE HE AT PICICRE A A 2
o BIRIZ REFA R E R AR EITHE S . S4B
JAVERE 6 d KRB 1 d. OFF AT « 4351 F 8L K p
FER 1~2 mm(Z F2) E=H X ER 4~5 mm
UL Z) » HEER I TR0 wh 5 2 = B9 B i 22 4T 4y
S 3 4 F BRI TE AR S BB SRR B R 0. 3 mA,
Wi 2 Hz, Jl 20 min, 280 A 21 d, B0 6 d
RE1d,

2.3 IMEME  FIRITHIET 1 R KIRITHE 7,14,
21 R B/F i 1 s ] B E KRR IR A T
B i A4S R Bk e 4 L B R RO 2
3 U BT Y (E Al D 52 2%

2.4 WM SHEARRI B RTAE R 12 h RERK,
OB B T O 500 K A ST VR TR B R . 6
mL/kg) . JREEIG TT M, B0 BE . B 2 BEHLER 3 H K
B E, BT A% 2 RWPEE P EE 24 h, A5
YIRS pm YR . Masson 4 (0, 4% B ) £ 4
YEULRA 5 A0 38, 3 7 5 38 1 58 088 O 5% 22 0 %0 L
FRER A . AR R BRIBLO R AR WA
URAESG AR CHE — 80 'C ¥ VR 25 DY il 10K fu 9% W A 3k
o 0 2% 2H R B A2 0 3 b i A X 5K &R 1] (angiotensin
11 Ang 11 i & i, BLARERAE ™A% 4 B0 & 1 W] 43
PEAT . qPCR RGN K B ZE O 25 40 M S5 5 I8 7YY 38 il

1/2 (extracellular-regulated kinase 1/2, ERK1/2). ki
JREH [ JEE S Il mRNA & &, i
WLEH LU A Trizol VWA . 4% Trizol 17 i #:4
UL R B AR B0 AL 2 RNA, A 805 — 5%
cDNA, &G YFFmT .

ERK1/2 iF [i]: 5-ACCTGAAGCCCTCCAAT -
3" & 1 :5'-CTCGGTAAGAAAGCCAGTGTGGTCG -
3, R & @ 1 IE M. 5-CCAGCGGTGGTTAT-
GACTT -3"; & 1] : 5-GGCTGCGGATGTTCTCAAT -
3, B JE & @ I IF [ 5-CCACCCTGAACT-
CAAGAGC-3'; & [l: 5-CATCTGTCCACCAGT-
GCTT-3', GAPDH IE [f]: 5-AAGATGGTGAAG-
GTCGGTGT-3'; | Il : 5'-GCTTCCCATTCTCAGC-
CTTG-3". &M I WiAEHE 95 C 5 min; PCR X
M 295 C 10 5,58 C 205,72 C 20 s, JHFF 40 IR ; Flfi
B8 447 .95 C 15 5,60 C 60 5,95 C 15 s, JZ i &%
J BRI 3 it 2 Rl A h 4R
2.5 itk i SPSS 26. 0 R x5 56 £
WHEAT G40 BT . 1% LA AR 5 DL 480 £ bR fE 22
(xhs)"RIR . X 45 i 2 AR B AT 1E 25 VA 56 F0
J7 22 57 PR R I 5 AS [ ) I e 359 550 be 45 R 2 D
SERCHE ) O 25 40 s BE A B AR A A B 248K
ook ISR R 7 2200 i 8 2 E LR F LSD-
¢ K 5 (5 22 55 i) 3¢ Dunnet T, £ 50 (7 22 K 5%
I 5 7 B8 A 4 52 R3S 03 A1 21 18D B 23 A LR
FAESHG K, P<<0.05 WEFHLSEIT¥E L.
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3.1 AlE W AR Bl ds B i 5 B4
A I R AT 21 K B Bl K Wi Al e 34 i 2 T e (P<<
0.05); HEIAIA AL IR YT 55 14 R V5 21 R g
25 ) A s 3 IR (P<<0. 05) . L3R 1.

®1 AAMASERRKEELRTLS)

151 . I 45 £ /mmHg

1B YT HI WBITE TR BT 14 K BT 21 K
=N 12 101.01412. 06 126.7549. 80 121.07412. 04 120.22415. 31
1557 12 161.65+13.52" 169.08+27. 68" 218.60+18. 84" 219.43+24. 33"
4T 12 155. 00+ 14. 54 178. 26+ 14. 24 178.97+12.89% 170.67423.097
25 12 164.294+19. 50 145, 68+15.157¢ 131.20£16. 977 143.38+14.97°¢

TS EH . P<0.05; SRR L%, 7 P<<0. 05; 5 B 4T 4 He g, © P<<0. 05
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3.3 FHAUAKKRALLZE Ang 15 7 ERKL/2, )5 K
FLEEE A mRNA LXK S5EH4T
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EBA D JREHEAN mRNA FikKEH B ET S
(P<0.05); SEEAVA LA i AH AL 25 4 R IR A
O Angll & &L ERKL/2VREEA 1 KEEA
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A LS VIR T . (R « U+ 5D
WEA 2 I R Kb oA 2R 5 B8 i I
A R iR T s R R — ., R =
FHBZ AT E7GCRIK « MEIFHRIE ) “H
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M7 2 = A R, R AE . i R BF
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¥ BES A AR YT R I .

®2 BAXRELE Angll €8 ,ERKI/2.BREEA | KREEAN mRNA REKFELLBE @ LTs)

20 5] n Angll /(pg/mL) ERK1/2 mRNA BeJFE#EH I mRNA JeJE#E H I mRNA
Eg= 8 26. 984 8.10 0.0060. 002 0.01640. 006 0.01120. 005
R 8 97.25423. 83" 1.04141. 630" 1.3874-1.983" 0.65840.824"
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tensin system, RAS) ) £ Z RN K43 » 38 1 55 $8 41
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FEAE A B A0 LZEL 2, R I 7 5 R0 JUL 283 o0
LZH 4 MAPKSs {5 5 3 % 1) 85 B2 AL 7K OF 45 3R &
B MAPKs @R AL 547 5% 80 WU & & O ILER



Website http://xuebao. ahtem. edu. cn

LROPEHARY2R 5 40 % 5 439 2021 48 8 H

E-mail ahxbbjb@163. com

J ANHUI UNIV CHINESE MED Vol.40 No.4 Aug. 2021 67

HEAL I A HE R JR B V)R OC il MAPKSs {553 %

WO T RE 23 A ok AL L A8 10 LET 4E

. A7 E U R @Bk TRPC6 JEH ] T

i ERK {5538 % 09 35 PE - AT 52 2 9 B IR R

7R RN R4 i A
IR AR T O WU T A5 I8 5 H

el A R E D N VE A i o e < S I ]

MM getb kAR DA AP REER 1 5K

JELRE I A s L ) B S T e O LT 4

A0 1 45 s 9 2 6 4 2N B I D AR AT DU Y A

W, JF H AU E 0o 45 46 b & I o 5 B00 41 4

o BA d I A LT 46 & AR S 9088 40 1) L IR) B & SiE

MRRAE 0 ARBFIE BoR . A BT 2 B s (A0 LA

ZUES RN 2 H AR 8 8 AT 0L/ 5 e 5t 2F 4

o) o3 A s K B A8 A i A LG D £ A e B

RO LA A B, 2R AR oA B S

AL 5 25 ) A A W] D A 2] D i R AT A L AH S R ]
ASL Bl oF X SHR 20 % Ang I & &,

ERK1/2 I E A T KIEHEB I mRNA #4174

WEI AL T2 HH BERIH KRR A DZE Angll

o8 ERKL/2RIFE A 1 s E Il mRNA £

TR IKSF B S T R (P<<0. 05) 5 AH b T 41, At 41 40

KREZLZE Angll & &#.ERKL/2. R FEEH 1 VK

Ji A I mRNA A 7K B BRI (P<<0. 05) , U

WAL ZHAFAE Ang Il -ATIR-ERK1/2-J8 )58 11 1

Je I A 1 I e 0 S . T B RE 8 X Ang I

ERK1/2 {5 5 # 7= A= 5wl o 5 10T 38 2R BLc LK

DA R 22k, DA Ak 2 00 o] o o o0 JULET 4 £k 1Y

VE 32 AT B8 A2 B 0 B 98 A7 R0 22 ey I 1T o JUE 458 1

AL Z —.

S %k

C1] o e i R B IR HE P 1B 1T 28 01 2% e i FE 36 B (R D)
AR B A O L A A SF L b B L PR B VA 4 R
(2018 AEME T RO [T 1. w0 i 8 2 75, 2019, 24 (1) : 24~
56.

(2] s . 78, W 46, %. miR-125a i Notchl £ 5
PO IR SEJS O LA 4[], B AL B2 % Rk, 2021,
10(1):15-20,25.

[3] SWEENEY M, CORDEN B, COOK S A. Targeting
cardiac fibrosis in heart failure with preserved ejection
fraction: mirage or miracle? [J]. EMBO Mol Med,
2020, 12(10):e10865[2021-05-01]. https://www. em-
bopress. org/doi/full/10. 15252/emmm. 201910865.
DOI:10. 15252/emmm. 201910865.

(4] Shfw. XI5 211 18 1k W By v 52 36 v K BROBC 0 L EF
AEACIAE ] K 4> FALHIAE SR LD, 2290 Hol P BE 25K
22020,

(5] KEZE. By 26 7Ok WU R /)N B ) | 52 ) 1Y) 515 36
WEFE[D]. 0 R I - 28 e Y1 B2 2 K 2, 2020.

[6] ARk 4. 5 FIFE H 5 ot B & M e i R B B2 2880 i 1)
X MR B 5E (D], e re = Ll AR B2 25 K %%, 2016.

L7 SREKT . EARFN AR . F5 IR JE 1 0 8 Ik M e ol He 0 &
DL e B TR A 1 43 AT L) . AL 7 B 4R A, 2012, 39 (11)
2125-2127.

[8] Misi. =T JAK/STAT {5 S i HF e i 4 = 0 A &
P i R B AR AL I LD, Se AL T R R 2R
2,2020.

Lo ARAE. B &Iy W [ & 1 R i 7 SO g8 [T ). $m B 2)
2R 7,2020,33(8) :1139-1140.

[10] BréE, 5%, 40 M B 780 LA 2145 44 5 4 b 1) 18 F

it JRLT ] AR IR 2 T A ,2021,37(3) :421-424.

L11] ERLL. BEARNERX B & & i & K B0 L 8 2
M B AR OC AL i g 48 3 (DL 22 M . 1ol v B2 25 K2,
2018,

[12] REME, LA T % EFTEMERMN KR T K
i 1 45 Bk R I R Az s L) ], ROHE B RE R 2 o
#%.2020,26(2):118-121,157.

[13] Effifh. Angll /ATIR 5 PI3K/Akt/eNOS {5 5 i I
T 8 I U 57 485 4 i 98 v B A DA SO K U 38R 1 i
FE K BR 5 B 5 % 1 1 52 el LD, A M - 2 B R K 2
2015.

[14] Haty, kg d , &AM B %, p-MEKL/2 5 & 1 & i
FERBRALEREXZWHFRL] THEER KRS %
#%.2012,34(6) :553-556,580.

[15] XZ&. feais b % | & v i K B0 ILEF 4k 1k i 1
R HLRIBEFELDT. 790 j 7 BE R R %, 2018,

[16] = B, munmn, 5. WA miE Bk R 1iFT
ANRC LA AL isZ m [T v PR 245 5., 2018,35(4)
4-8.

[17] A5 . x4, 5 ik, %, MAPKSs j& % 5 2 1L 8% 729 3K
B UL HE 3O LT Ak i DR 2 SCLT L o E A IE
O LA B 2F 24 75, 2020,12(4) :420-423,

(18] S %7, Bk %. TRPC6 i@ if AKT/GSK-38 fl ERK
555 T8 A O LT AL i T LT . A B KA 2
(B2 MR ,2021,50(1) :27-32.

[19] Eigig. TWEAK i i ERK1/2 i 42 3k 7 B0 UL
YA MMP2 5 1 BIJE R 3k (D], ¥ e« AR K
2,2016.

[20] #R4H. NS R4 Rb1 X0 5 K B0 ULEE #4152 i K AL
FEFFELD]. P 3L T BE 25 K2, 2016.

(YeFS B :2021-02-04)



Website http://xuebao. ahtem. edu. cn E-mail ahxbbjb@163. com
68 LRPEZG R B 40% 4] 202148 4 ] ANHUI UNIV CHINESE MED Vol. 40 No.4 Aug. 2021

Effect of Electroacupuncture at Taichong and Zusanli in Improving Myocardial
Fibrosis in Spontaneously Hypertensive Rats

WEI Peng-cheng ,» XUE Yan-jun , WU Jiao-juan, LYU Tao-tao, ZHANG Xu-dong , YANG
Kezhen, LIU Qing-guo

(College of Acupuncture and massage ,Beijing University of Chinese Medicine . Beijing 100029, China)

[ Abstract] Objective To investigate the effect of electroacupuncture on systolic pressure and the content
of angiotensin [ (Ang [l ), extracellular signal-regulated kinase 1/2 (ERK1/2), collagen type | ., and
collagen type [l in spontaneously hypertensive rats (SHRs), as well as the mechanism of action of elec-
troacupuncture in inhibiting myocardial fibrosis in the presence of hypertension. Methods A total of 36
SHRs were randomly divided into model group, electroacupuncture group, and drug group, with 12 rats in
each group, and 12 Wistar rats were selected as blank control group. The rats in the model group and the
blank group were captured, fixed, and stimulated, those in the electroacupuncture group were given elec-
troacupuncture at Taichong and Zusanli on both sides, and those in the drug group were given losartan po-
tassium. The duration of the experiment was 21 days. Systolic pressure of the caudal artery was measured
after experiment; Masson staining was used to observe the pathological changes of the left ventricle;
ELISA was used to measure the content of Ang [ in the left ventricle; qPCR was used to measure the
mRNA expression levels of ERK1/2, collagen type [, and collagen type [l in the left ventricle.
Results Staining showed that the electroacupuncture group and the blank control group had normal histo-
morphology of the left ventricle, the model group had proliferation of a large amount of collagen fibers in
the myocardial tissue, and the drug group had a small amount of collagen fibers in the myocardial tissue.
Compared with the blank control group, the model group had a significant increase in the systolic pressure
of the caudal artery at each time point (P<C0. 05), and compared with the model group, the electroacu-
puncture group and the drug group had a significant reduction in systolic pressure on days 14 and 21 of
treatment (P<C0.05). Compared with the blank control group, the model group had significant increases
in the content of Ang]l and the mRNA expression levels of ERK1/2, collagen type | , and collagen type
Il in the left ventricle (P<C0. 05), and compared with the model group, the electroacupuncture group and
the drug group had significant reductions in the content of Ang [l and the mRNA expression levels of
ERK1/2, collagen type | , and collagen type [ll in the left ventricle (P<C0.05). Conclusion Electroacu-
puncture can inhibit myocardial fibrosis in hypertensive rats by affecting the Ang [l and ERK signaling
pathways and downregulating the mRNA expression of collagen in the myocardium, which may be one of
the mechanisms of acupuncture in effectively alleviating cardiac injury induced by hypertension.

[ Key words |Hypertension; Taichong ; Zusanli; Myocardial fibrosis; Extracellular signal-regulated kinase 1/2



