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Based on HIF-1a-iNOS Signaling Pathway in Rosuvastatin Combined with

Ischemic Post-Treatment in Protecting Myocardium in Diabetic Rats*
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ABSTRACT Objective: To explore the protective effect of rosuvastatin combined with ischemic post-treatment in protecting
myocardium in diabetic rats and analyze its protective mechanism. Methods: The rats animal model of type 2 diabetes mellitus was
constructed by high fat and high sugar diet, and they were randomly divided into sham operation group (sham group),
ischemia/reperfusion group (I/R group), ischemic post-treatment group (IpostC group) and rosuvastatin combined with ischemic
post-treatment group (RPO-+IpostC group), with 10 rats in each group. The expressions of hypoxia-inducible factor-1 o (HIF-1a) and
inducible nitric oxide synthase (iNOS) protein, the levels of plasma inflammatory factors and serum nitric oxide (NO) in each group were
analyzed, and the changes of myocardial infarction size and HE staining structure in myocardial tissue were observed in each group.
Results: Compared with I/R group and IPostC group, the expression of HIF-la and iNOS protein in RPO+ [PostC group were
significantly up-regulated (P<0.05). Compared with IpostC group, the levels of serum NO and plasma IL-1B, IL-6 and TNF-a in RPO+
IpostC group were significantly decreased, while plasma IL-10 was increased (P<0.05). Microscopic observation showed that the
myocardial cells in the sham group had normal HE staining structure, while the myocardial cells in the RPO+IpostC group had relatively
little damage after HE staining. Compared with I/R group, ischemic area (AAR/LV), infarct area (IRR/AAR) of rats in IpostC group and
RPO-+IpostC group were significantly decreased, and AAR/LV and IRR/AAR in RPO+IpostC group were the least (P<0.05). Conclusion:
Rosuvastatin combined with ischemic post-treatment can regulate the HIF-1a-iNOS signaling pathway in diabetic rats, raise the
expression of HIF-la and iNOS protein, alleviating inflammatory response, reducing myocardial ischemia-reperfusion injury, and
protecting myocardium.
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#-4H HIF-1a .INOS K [1#63A%¢ sham 20 |- (P<0.05), 5
I/R 2 .IPostC ZH#H [t., RPO+ IpostC 4 HIF-1¢.iNOS 75 [ %35
W FIE(P<0.05), WK 1,3 1,

R SPSS 17.0 A AT G240 TTHEVERA S S
B2 (wts ) RN, 2H 8] FL R FH BA K 2205 22 70 P B 5 4L 18]
WG HL #5119 LSD-t K536, P<0.05 W 2E 5 A it 235 X,

2 BR

% | FA/MR HIF-10.iNOS B ARIZEW(n=10)
Table 1 The expression of HIF-1a and iNOS protein in each group(n=10)

Groups HIF-1a iNOS
sham group 0.158+0.022 0.503+0.039
I/R group 0.251+0.017° 0.611+0.046"
IpostC group 0.363+0.033° 0.713+0.048°
RPO+ IpostC group 0.527+0.051%* 0.821+0.050*
F 225.895 88.084
P <0.001 <0.001

Note: Compared with sham group, *P<0.05. Compared with I/R group, °P<0.05. Compared with IpostC group, °P<0.05.

HIF-1at ‘m

iINOS e ——
B-actin E— — G— S—

B 1| &4/ HIF-10,INOS B A RIXIER
Fig.1 Protein expression of HIF-1a and iNOS in each group of rats

IL-1B IL-6 \ TNF-o K- 20T VR 41, I3 IL-10 W2 & T
/R 21 (P<0.05); RPO+ IpostC 41/ I3 NO, ¢ IL-18,
IL-6 \ TNF-oc 7K -2 34 T IpostC 21, M IL-10 B3 T I-
postC #H(P<0.05), WL3% 2,
2.3 ZHENROAER HE S8 BHE T

2 0 AEs B 7R , sham 2H /)N B U JULZH SR AR G579 TE
JrpkbCo VAR AL , 2D i 1 P 5 A0 ML 5 TR 20/ B L 22
HEFZEAL 38530 LA ML e , 25 0B P, 8000 LA 4 T 4
BB PSR AR, Ry AT WARAEAL . TPostC 2.0 JLZE L
O L 20 D Jib ik L o JUILET 4 7 54 R % A4t 2 10 R R el A
RPO+1PostC ZH i L FEE BT 42T [PostC 41, ULIE] 2A-D.,

2.2 FLA/NRIMFE NO F1 3% KAk B F K FEEL

I/R 4 IpostC #H .RPO+ IpostC ZH/MERIALTE NO, ifif 1L-18
IL-6 - TNF-o 7K1 3785 T sham 20, 13 1L-10 434X T° sham
2l (P<0.05); IpostC 41 .RPO+ IpostC ZH /BRI 3 NO, I3

F 2 FHN R MLTE NO F0in R REE F K FEL (n=10)
Table 2 Changes of serum NO and plasma inflammatory factors in each group(n=10)

Groups IL-10(pg/mL) IL-18(pg/mL) IL-6(ng/L) TNF-a(ng/L) NO(jmol/L)
sham group 426.10% 65.97 115.20% 13.20 60.11+ 7.94 256.50% 20.62 4.55% 0.54
I/R group 203.60% 32.52° 258.60% 42.40° 122,50+ 11.14° 865.00+ 121.50° 8.20+ 1.18°
IpostC group 277.20% 26.38" 200.80+ 16.27* 94.98+ 6.75® 700.70+ 106.80® 6.67+ 0.62®
RPO+ IpostC group 330.80+ 37.06™ 146.20% 12.77* 73.74% 5.77% 409.10+ 24.75% 5.63+ 0.82%
F 46.901 66.405 111.282 111.585 35.283
P <0.001 <0.001 <0.001 <0.001 <0.001

Note: Compared with sham group, *P<0.05. Compared with I/R group, °P<0.05. Compared with IpostC group, °P<0.05.
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£ 25 H M, HIF-1o/INOS 3 52 82 (1 — i %, 760 LBk
L R 0 0 2 26 e e AR R R 2 SRR VR IS, S5 40, At
TT28250) )8 T P JE 0 R BB G A R E BRI, BA
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Fig. 2 HE staining structure of myocardial tissue of rats in each group
Note: Fig. A: Sham group. Fig. B: /R group.
Fig. C: IPostC group. Fig.D: RPO+IPostC group
3 FEMROAAEEEREW.(n=6)
Table 3 Changes of myocardial infarction area in each group(n=6)
Groups AAR/LV(%) IRR /AAR(%)
sham group 0 0
/R group 56.70+ 7.34 48.65+ 4.99
IpostC group 48.23% 4.52* 3434+ 5.16

RPO+ IpostC group 37.71% 3.97® 24.55% 6.05®
F 166.678 114.156
P <0.001 <0.001

Note: Compared with I/R group, *P<0.05. Compared with IpostC group, ®P<0.05.
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