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The protective effect of alfentanil on myocardial ischemia-reperfusion injury in rats

by regulating the SphK1/S1P signaling pathway
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[ ABSTRACT] Aim To investigate the effect of alfentanil on myocardial ischemia-reperfusion injury (MIRI) in rats
and its regulatory mechanism on the sphingosine kinase 1 ( SphK1 )/sphingosine-1-phosphate (SIP) signaling pathway dur-
ing this process. Methods SPF grade SD male rats were randomly divided into sham surgery group, model group,
positive drug group ( compound salvia miltiorrhiza group) , low dose alfentanil group, high dose alfentanil group, and high
alfentanil+SphK1 agonist group (alfentanil+PMA group) , with 20 rats in each group.  Except the sham operation group,
the MIRI model was reproduced by ligating the left anterior descending coronary artery and reperfusion.  The activities of
serum lactate dehydrogenase (LDH), creatine kinase (CK) and aspartate aminotransferase ( AST) were detected by auto-
matic biochemical analyzer; TTC was applied to detect the size of myocardial infarction in rats; HE staining was applied to
observe the morphological characteristics of rat myocardial tissue; TUNEL staining was applied to detect myocardial cell ap-
optosis in rats; ELISA was applied to detect the levels of tumor necrosis factor-a (TNF-a) , interleukin-6 (IL-6), inter-
leukin-1B (TL-1B), and SIP; kits were applied to detect content of malondialdehyde (MDA) and activity of superoxide

dismutase (SOD) in myocardial tissue; Western blot was applied to detect the expression level of SphK1 protein in myocar-
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dial tissue. Results Compared with the sham surgery group, the pathological damage to the myocardial tissue of rats
was severe in the model group, the activities of serum central muscle injury markers LDH, CK, and AST, myocardial in-
farction area, myocardial cell apoptosis rate, the levels of TNF-a, IL-6, IL-18, MDA, SIP and the expression of SphK1
protein all increased, the activity of SOD decreased (P<0.05). Compared with the model group, the myocardial tissue
damage of rats was reduced in the positive drug group and the low and high dose alfentanil groups, the activities of serum
central muscle injury markers LDH, CK, and AST, myocardial infarction area, myocardial cell apoptosis rate, the levels of
TNF-a, TL-6, TIL-1B, MDA, SIP and the expression of SphKl1 protein all decreased, the activity of SOD increased ( P<
0.05).

Conclusion Alfentanil has protective effect on MIRI rats, and its mechanism may be related to the inhibition of SphK1/

The SphK1 agonist was able to reverse the impact of high-dose alfentanil on the above indicators (P<0.05).
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F1. FAKXRMFES LDH,CK #1 AST HIE T (n=20)
Table 1. Activities of LDH, CK and AST in serum of

rats in each group(n=20) By . U/L
e LDH CK AST
BFRA 246.97+12.58  124.36+8.97 91.06+8. 69
FEHIZH 467.53+24.93"  218.97+15.65" 172.84+13.38"
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E\ﬁfﬂﬁ 434.84+23.15"  203.83+17.24"  158.29+12.87*
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Figure 1. TTC staining was used to detect the myocardial infarction area of rats in each group(n=5)
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B b5

 mEAE  mmm  msmna

F% K RRFIEE (S Y=l FZ5 K fe+PMALH
E 2. HE 3 BRNEAXROINARNRFEEWN (n=5)
Figure 2. Pathological changes of myocardial tissue in rats of each group were detected by HE staining(n=5)
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a i P<0.05, 5RFARALE ;b P<0.05, SHRA LLE ;¢ i P<0.05, 5IHEZ WA L ;d S P<0.05, SRR JE & w4 g,
Figure 3. TUNEL staining was used to detect myocardial apoptosis in rats of each group(n=5)
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RK2. EAKXRMES TNF-o IL-6,IL-18,S1P BI7KF (n=20)

Table 2. Levels of TNF-«, IL-6, IL-18 and S1P in serum of rats in each group(n=20) AT ng/L

il TNF-a IL-6 IL-1B8 S1P
RFARA 25.68+2. 11 41.51%3.54 35.62+2. 81 31.46%2.47
AL 86.27+5.78" 118.43+7. 96" 97.466. 12 83.65+5.21"
PR 25 20 32.16+2.57" 48.92+3.81" 41.35+3.21" 36.19+2. 65"

B 25 K SR AR = 21 63.57+4.21" 81.65+6. 57" 72.19+5. 40" 68.93+4. 72"
(T2 NN =El = 34.10+2. 86" 51.04+4.25" 43.84+3.52" 39.24+3.50"
F[ZS K JE+PMA 4 75.72+5.26" 107.38+7.73" 88.91+6.05" 76.87+4.92°

I :a S P<0.05, ST ARHLE ;b I P<0.05, SHIIH L ;e S P<0.05, 52 1A d Sl P<0. 05, 5FT2% K8 @5 7l i 4 s
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Ed:sb=A1)
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(P<0.05) , HRZ5KJE @4l 5 H 25 Y 4 22 5
Tl A (P>0.05) 5 AT I 25 K e v i f 4, B
JFARJE+PMA 4 MDA & & 14T 67.95% ,SOD i 14
WA 44. 99% ( P<0.05,%3) .

£3. EAKRROMALH MDA K& EF SOD iFHE(n=5)
Table 3. MDA content and SOD activity in myocardial

tissue of rats in each group(n=>5)

e MDA/ (pmol/g)  SOD/(kU/g)

i FARH 5.97+0.72 42.15+3.24

AL 23.06+2.23" 13.67+1.43"
A2 20 9.48+0. 89" 36.53+2.67"
(T2 NI (iS5 == 14.35+1.28""  25.41£2.13"
BT 25 K e v 7] 2 10.61£1.15" 34.1422.82"
F[ZS K JE+PMA 4 17.82+1.41° 18.78+1.56"

H.ah P<0.05, 5T R LE ;b K P<0.05, SR L,
¢ 4 P<0.05, 5 FHTEZG ML L8 ;d 9 P<0. 05, SBi25 ke s 4l
HEs,
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41.92% 22.22% 37.88% (P<0.05) , HFIZ5 K e
o 70 i 2 B 24 M 2 5 O B 3 (P>0. 05) 5 AH
BTSSR e & i 4, B 2% K Je + PMA 41 SphK1

AT 43.09% (P<0.05, K 4)
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Figure 4. Expression of SphK1 protein in myocardial

tissue of rats in each group(n=>5)
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