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The protective effect of remimazolam combined with thoracic sympathetic nerve

block on myocardial ischemia/reperfusion rats
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[ ABSTRACT] Aim To investigate the protective effect of remimazolam (Re) combined with thoracic sympathetic
nerve block (TSNB) on myocardial ischemia/reperfusion (MI/R) rats. Methods Rats were randomly separated into
control group, MI/R group, Re group, TSNB group, and Re+TSNB group, with 12 rats in each group. Except for the
control group, the remaining rats were subjected to left anterior descending coronary artery (LAD) ligation to construct an
MI/R model. In the Re group, 20 mg/kg Re was intraperitoneally injected 30 min before ischemia. In TSNB group,
0.2% ropivacaine 50 pL was injected into the thoracic epidural catheter 30 min before ischemia.  In the Re+TSNB group,
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20 mg/kg Re was intraperitoneally injected and 0. 2% ropivacaine 50 wL was injected into the thoracic epidural catheter 30

min before ischemia.  The control group and MI/R group were injected with normal saline only.  Rats in each group were

evaluated for cardiac function and infarct size. ~ HE staining and TUNEL staining were applied to observe pathological
changes in myocardial tissue and myocardial cell apoptosis. ~ Serum myocardial injury markers creatine kinase (CK) and
aspartate transaminase( AST) , cardiac troponin( ¢Tnl) , myocardial inflammatory factors interleukin-8 (I1L-8) , tumor nec-
rosis factor-a (TNF-a) , and oxidative stress factors malondialdehyde (MDA) , superoxide dismutase (SOD) were detec-
ted. Western blot was applied to detect the expression of I1.-8, TNF-a, B lymphoblastoma-2-associated X protein( Bax) ,
and B-lymphoblastoma-2 ( Bel-2) in myocardial tissue. Results Compared with the control group, the myocardial
cells of rats showed edema and myocardial fiber disorder in the MI/R group, the left ventricular developmental pressure
(LVDP), maximal left ventricular pressure rising rate ( +dp/dt
(=dp/dt,,, ), SOD activity, and level of Bel-2 were significantly reduced, the myocardial infarction area, cell apoptosis
rate, levels of ¢Tnl, CK, AST, IL-8, TNF-a, MDA, and Bax were increased ( P<0.05). Compared with the MI/R

group, the morphology of myocardial fibers and myocardial cells was significantly improved in the Re group, TSNB group

) , maximal left ventricular pressure decreasing rate

max

and Re+TSNB group, the LVDP, +dp/dt, . , SOD activity, and level of Bcl-2 were significantly increased, the myocardial
infarction area, cell apoptosis rate, levels of ¢Tnl, CK, AST, IL-8, TNF-a, MDA, and Bax were significantly decreased
(P<0.05). Compared with the Re group and TSNB group, the LVDP, +dp/dt,, , SOD activity, and level of Bcl-2 were
significantly increased in the Re+TSNB group, the myocardial infarction area, cell apoptosis rate, levels of ¢Tnl, CK,
AST, IL-8, TNF-a, MDA, and Bax were significantly decreased (all P<0.05). Conclusion The combination of Re

and TSNB may protect against MI/R injury by reducing myocardial infarction and myocardial cell apoptosis, and inhibiting

inflammatory response and oxidative stress.
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F 1. FAXRBROIEIEIRILE (n=12)
Table 1. Comparison of cardiac function indexes

in each group(n=12)

o LVDP, mmHg +dp/dt,,../ —dp/dt,,,./
(mmHg/s) (mmHg/s)

Xt IR 82.748.69 4 973.28+513.91 4 169.40+453.83

MI/R 41 43.86+4.73" 2 806.512369.84" 2 185.96+262.58"

Re 4 62.91+6.83" 3372.85+351.97" 3 038.46+329.97"

TSNB 41 61.47+6.58" 3 408.72+375.90" 3 185.62+383.49"

Re+TSNB 41 73.35+7.92" 4 371.26+452.38"¢ 3 685.17+395. 73"

H:a N P<0.05, 5XHRY LA ;b A P<0.05,5 MI/R 4 F A ;e
4 P<0.05,5 Re HH#;d y P<0.05, 5 TSNB 41 o4z,
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a j P<0.05, 5%F B L ;b i P<0.05,5 MI/R 4105 ;¢ 0 P<0.05, 5 Re 411048 ;d S P<0.05, 5 TSNB 4 b5 .

Figure 1. Myocardial infarction of rats in each group(n=3)
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Figure 2. Comparison of pathological changes of myocardial tissue and apoptosis of cardiomyocytes in each group
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AR T 31.02% . 33.53% , AST /K V- K&K T
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X R L, MI/R 4K BRI 1L-8  TNF-a
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SOD G LR T 36.20% (#4 P<0.05) ;5 MI/R 4
AHEE , Re 41 TSNB 4 .Re+TSNB 2H K BUIfIL 7 1L-8 7K
SEREAR T 39. 68% (38.32% .62.33% , TNF-a 7K F
AR T 41.55% 37.26% .61.90% , MDA 7K - [ ik

T 23.43% . 20.50% .41.61% , SOD &M THE T
24.83% 24.41% 41.86% (¥ P<0.05) ; #HILT Re
ZH 1 TSNB #4H, Re + TSNB #H IL-8 /K V&M% T
37.55% .38.92% , TNF-a 7K F (&A% T 34.81% .
39.26% ,MDA JK-FFEfK T 23.75% .26.56% , SOD
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F2. BARBOABGIREMLE (n=12)
Table 2. Comparison of myocardial injury markers

in each group(n=12)

il ¢Tnl/ (ng/L) CK/(U/L) AST/(U/L)
X BRZH 134.93+17.91 43.85+1.29 3.83+0.62
MI/R 21 274.82£29.57*  153.17+17.35"  7.250.84"
Re 41 185.63+19.71"  82.83+9.51" 5.17+0.61"
TSNB 41 191.58+22.09"  85.96+9.49" 5.36+0.68"
Re+TSNB #H  152.85+17.91"¢  57.14+6.08"¢  4.16+0. 53"

a2 P<0.05, 5XF M2 LA ;b 2 P<0.05, 5 MI/R 20 0% e
4 P<0.05,5 Re A H#;d Jy P<0.05, 5 TSNB 4 b4,
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3. SEKBRREMENLEHIEIREE (n=3)
Table 3. Comparison of inflammation and oxidative stress indexes in each group(n=3)
il IL-8/ (ng/L) TNF-o/ (ng/L) MDA/ (mol/L) SOD/(U/mL)
Xof JE A 40.63+4. 85 55.31+5.82 5.190. 82 135.29£16.71
MI/R 4 141.37+15. 36" 184.63+19. 82" 11.27+1.45° 86.32+9.96"
Re 4 75.28+7.94" 107.92+15. 16" 8.63+0.95" 110.75+12.61"
TSNB 4 77.19+7.68" 115.83+15.39" 8.96+1.08" 107.39+11.58"
Re+TSNB 41 53.26+5.91" 78.35+8. 42" 6.58+0. 71" 122.45+13.91"

a2y P<0.05, 5% IRAL AL ;b O P<0.05,5 MI/R A H#K ;¢ 28 P<0.05,5 Re 41E038;d 2 P<0.05,5 TSNB 41 H#K

2.6 BAARREMATEERIALE

555 B 40 A0 e, MI/R 4 K B TL-8 , TNF-« | Bax
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Re #H 'TSNB #H Re+TSNB 4 K fl IL-8 kA% T
36.45% . 34.38% . 56.25% , TNF-a ik &AL T
44.66% . 41.75% . 68.93% , Bax #* ik &AL T

B
& & & S
3 x

& FF o 15

|L-§ = - e cm— — IS

[$]

4]
TNF- « —---— é10

Bt

Bax s GHED Shmmn Sw— s— ®
ﬁo.s

Bel-o WD s SHED NS S il

]

o

B -actin D GEED GEED SN S

40.00% . 43.33% . 61.11% , Bel-2 F ik F+ & T
61.76% 64.71% . 138.24% (¥ P<0.05) ; M kL F
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31.15% .33.33% , TNF-a 3 35 (B Ik T 43.86% .
46.67% ,Bax FIEFFEALT 35.19% .31.37% , Bel-2
FIRTHE T 47.27% 44. 64% (¥ P<0.05;/8 3) .

N 3fERZH

= MI/RAE

mm Refl
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IL-8 TNF- Bax Bcl-2

B3 SAARKEFATEARELRE (n=3)
a N P<0.05, 5%HHB4 3 ;b 4 P<0.05,5 MI/R 4 ;¢ 4 P<0.05,5 Re ZHH#;d i P<0.05, 5 TSNB 41 k0%,

Figure 3. Comparison of expression of inflammatory and apoptotic proteins in each group(n=3)
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