PHAEACZ 4L 20214F, 45364, 45 810

7K

- Hoak R -

P BRPEGR i YIZR0E DHIUBE SIS TE O e v R il
OIHE S O I e P

%1 7%”.‘1":‘3% 1 ﬁ'(‘\‘.;ﬂﬁ 1 i ﬁ%l %%;}7\1 F:t? H)% 1,2,3

HE

B 9 - 5 AR BB 1 25 (PIT ) e O JUURE AU e A5 0 3 K R O I BE MU &8 B BB H s 2 AL

7735 A R HEYE Wistar K ERBEHLS> o 4 FEPE BRI DI 2R 20 (PIT 20) 2 E M 2 W4 (VN-cut 41) B2l 3520 (CHF
) BAMRFARM(SOL) o R FHEEFLA TR SN WK AR S 10 77 2 45O U E 5 18 kO AR AL . PIT AHIEA H8 M0 32
YRR [R] A T PIT, PIT J5 28 g X R e IfiL Smin , FEHEVE Smin, 5 /K, 5 K/, 545 8 & ; VN-cut AL 8 M 0 3 K
A OURKE A )W AR, [ 1E7 7 PIT ; CHF 4L iEA 18 M0 I8 3 B, AN iEF T PIT; SO K RATH M F A , 6-0 5Lk 2F
FLD ARG FL, ANUEL T PIT, e . k8 G , R /ISl a5 O sl BRI T RE , Bt A O = WLSEA T A
AN . Masson ¥ @000 JJURE SE 1R R, RT-PCR #&:3] Bel-2/Bax }2 MMP9/TIMP-1 it mRNA 5 & , Ellman 7461 2, 1t
AEARBRBEE 14 , Karnoysky-Roots 46 JH AR BE AT 28 % 1

258 Y145 8 JH 5, PIT 415 CHF AR e, £2 %8 M43 %% (LVEF) . Bcl-2/Bax & MMP9/TIMP-1 14 FUAF | 2. TBERE T i it
TEPE B BE Bl 22 9% B DG 34T T 2 L (P<0.05) » PIT 205 VN-cut 441 1, LVEF .0 JUREFE AR . Bel-1/Bax &
MMPY/TIMP- 1 9 U AE | IE 66 8 P 228 985 B e = 34 7 B 25 M 2 L (P<0.05) , CHF 415 VN-cut 21 #H H Bel-1/Bax J¢
MMPY/TIMP-1 [ HUAE HGEE A 25 L (P<0.05) o FHICHE /3BT S8 , Bel-2/Bax 1 HUAE- 5 £ Tk IR A i G 14 | JIA s
BE Bl 22957 J3F 22 ] 5 2R IEAH DG (P<0.01), T MMPY/TIMP-1 (14 HU A 5 2 T AR BTG T 115 24  JIEL 6k Ao 428 235 B 22 ) S B
2R A (P<0.01)

SEI 2B PSR I I 253 A H 5 < T P il 0 1 D IR e o 22 8 M T B A P TE M . A DGR AT R
CMYUREBE S 28 TR 7 2 A A 2 0 PR AR 56 IR 7 2 , DALk, A B ey o) A R a1 2 T s e 2 b 22 T PR G [
TG LSS 18 O 3 R B O I RE B 25 B

PSS 2 3 SR a7 | R E7 R o = I i e I

RE S :R493,R542.2  CEAFRIRED:A  LELHS:1001-1242(2021)-08-0915-08

Neural mechanism of physiological ischemic training in improving cardiac function and ventricular remod-
eling in chronic heart failure after myocardial infarction/ZHANG Xiu, CHENG Yihui,ZHANG Xintong, et
al.//Chinese Journal of Rehabilitation Medicine, 2021, 36(8): 915—922

Abstract

Objective: To investigate the neural mechanism of physiological ischemic training (PIT) in improving cardiac
function and ventricular remodeling in rats with chronic heart failure induced by myocardial infarction.

Method: Healthy male Wistar rats were randomized into physiological ischemia training group (PIT group), va-
gal nerve cut group (VN-cut group), chronic heart failure group (CHF group) and sham operation group (SO

group). The chronic heart failure model was prepared by ligating the anterior descending branch of left coro-
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nary artery (LAD). The PIT group received PIT training in addition to thoracotomy and LAD ligation. The
PIT training protocol was consisted of 5 min of ischemia followed by 5 min of perfusion, 5 cycles a day, 5
days per week for 8 weeks. The right vagal nerve was cut off in the VN-cut group in addition to thoracoto-
my, LAD ligation and PIT training. The CHF group received both thoracotomy and LAD ligation. Rats in the
SO group only received thoracotomy with no ligation or training. After 8 weeks of training, cardiac function
was detected with echocardiography. Masson staining was used to measure size of myocardial infarction. RT-
PCR was used to detect mRNA concentration of Bcl-1/Bax and MMP9/TIMP-1. Ellman method was used to
detect acetylcholinesterase activity, and Karnoysky-Roots method was for cholinergic nerve density.

Result: After 8 weeks training, the left ventricular ejection fraction (LVEF), the ratio of Bcl-2/Bax and
MMPY/TIMP-1, the acetylcholinesterase activity, and the cholinergic nerve density were improved significantly
in the PIT group when compared with those in the CHF group (P<0.05). Compared with the VN-cut group,
the PIT group significantly improved the LVEF, the myocardial infarction area, the ratio of Bcl-2/Bax and
MMPY/TIMP-1, and the cholinergic nerve density (P<0.05). Compared with the VN-cut group, the improve-
ment in the ratio of Bcl-2/Bax and MMPY/TIMP-1 was statistically significant in the CHF group (P<0.05). Cor-
relation analysis showed that the ratio of Bcl-2/Bax was positively correlated with the acetylcholinesterase activi-
ty and cholinergic nerve density (P<0.01), while the ratio of MMP9/TIMP-1 was negatively correlated with
the acetylcholinesterase activity and cholinergic nerve density (P<0.01).

Conclusion: Physiological ischemia training was able to upregulate vagal nerve activity by increasing the ace-
tylcholinesterase activity and cholinergic nerve density. Correlation analysis showed that ventricular remodeling
was regulated by vagal activity, thus concluding that PIT can preliminarily improve cardiac function and ven-
tricular remodeling through the upregulation of vagal activity in rats with chronic heart failure after myocardial
infarction.
Author's address Dept. of Rehabilitation Medicine, the First Affiliated Hospital of Nanjing Medical Universi-
ty, Nanjing, Jiangsu, 210029
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Bax Y FU{E F %, PIT 4 Bel-2/Bax B HE 5 T CHF
2H J¢ VN-cut 2 (P<0.05) , H. CHF 4 Bel-2/Bax [ [t
AT VN-cut 41 (P<0.05) . PIT AJ LAt 4% 18 P00 52
RIS B 28 )
WrJe PIT AZN JCIk = A o Rk, A S 43 BT % 1
Bel-2/Bax LA -5 IF 6 g il 175 14 5 0B BE P 28 %% B
L IEARSE , DR ] 00 PIT 38 1o 3 A Al 2203 f 9] 42
LA PR T, 5 O WU S, R3O L
MMPs 5 TIMP Z: 5.0 LI J53 £F 4k b ) R 4
MMP9 &0 LA A 4 M L 5 T A4 R 32 2 ) il , 9T e
RE RS LE s A Ao, A [a] B 2T 4E A, O LET4RAb
K, S 800 LR E A K0 2= 475K TIMP-1 0B
P HIE VS H FT 2 R H MMP9 #1 TIMP-1 1 Lt
(B S5 1z () Jo i 9, EUAR AT T ] ) o s 0, A
9% RT-PCR & &kl 45 2R 2/~ -5 SO 41 4H Lt , CHF
2H . PIT 4 }2 VN-cut 41 MMPY/TIMP-1 H{f #4114 &
PIT 21 MMP9/TIMP-1 FAH . CHF 41 2 VN-cut 411X
(P<0.05) , H CHF 2 MMP9/TIMP- 1 ) It {8 = T
VN-cut 2 (P<0.05) . B 5% 7~ 28 35 #4806 PR 1 5
Jei AT DA 20 LA A 9 — AR U A i, — A AE R
AT HE5E TIMP-1 5 R (14255, 9 MMP-9 5 [H 1 3%
I, DT S48 ] o 909 A, R Sk 4 e R
MMPY/TIMP-1 A 55 AEA P i 4 K2 R B BE #f 22
5 E S ARURE G, F bR HE T PIT 38 o 42 i o M
T A O S (R) T EE M . [R] B Masson — Bk
AR O DU R A U B s Rt BoR PIT A S
VN-cut A b gl 45 i 2 PR L (P<0.05) , PIT 415
CHF A b L2 5 o A 2 . FR UL Ui, PIT 7]
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