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Dexmedetomidine Alleviates Myocardial Ischemia-reperfusion Injury
in Diabetic Mice by up-regulating HIF-1«

and Inhibiting the Activation of NLRP3 Inflammasome*
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ABSTRACT Objective: To investigate the protective effect of dexmedetomidine (DEX) on myocardial ischemia-reperfusion injury
in diabetic mice and its possible molecular mechanism. Methods: Sixty 8-week-old SPF C57BL mice were fed with high fat for 6 weeks.
At the 7th week, the type 2 diabetes model was established by intraperitoneal injection of streptozotocin (STZ) 45 mg/kg/d once a day for
5 days. After modeling, the mice were randomly divided into sham operation group (sham group), ischemia-reperfusion group(I/R group),
hypoxia-inducible factor-1ae (HIF-1a) inhibitor 2ME2 group (2ME2 group), DEX group and DEX+2ME2 group (DM group), with 12
mice in each group. In sham group, the skin was only cut and sutured. In the other four groups, the left anterior descending coronary
artery was ligated through thoracotomy, and the ligating wire was released after 60 minutes of ischemia, followed by 120 minutes of
reperfusion to establish the ischemia-reperfusion injury model. Blood samples were collected from the abdominal aorta at 120 min of
reperfusion for determination of serum concentrations of troponin I (cTnl), interleukin-13 (IL-18) and tumor necrosis factor-a (TNF-o)
by ELISA. Then the mice were sacrificed and left ventricles were isolated for observation of morphology and structure of myocardium by
HE staining. The expression of HIF-1a and NOD-like receptor protein 3 (NLRP3) was detected by Western blot. Cardiac function was
assessed by echocardiography at 24 h of reperfusion. Results: Compared with sham group, the concentrations of ¢Tnl, IL-18 and TNF-«
were significantly increased, myocardial tissue structure disorder, myocardial fiber rupture, myocardial cell swelling, inflammatory cell
infiltration were significantly increased, the expression of NLRP3 in myocardial tissue was significantly increased, and stroke volume
(SV), ejection fraction (EF) % and fractional shortening (FS) % were significantly decreased in I/R, 2ME2, DEX and DM groups (P<0.05).
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Compared with I/R group , the expression of HIF-1a was significantly increased, the expression of NLRP3 was significantly decreased,
the concentrations of cTnl, IL-13 and TNF-a were significantly decreased, myocardial tissue structure was significantly improved,
inflammatory cell infiltration was significantly decreased, SV, EF and FS were significantly increased in DEX and DM groups (P<0.05).
Compared with the DEX group, the expression of HIF-1aw was significantly decreased, the expression of NLRP3 was significantly
increased, the concentrations of cTnl, IL-1B and TNF-a were significantly increased, myocardial tissue structure disorder, myocardial
fiber rupture, myocardial cell swelling , inflammatory cell infiltration were significantly increased, SV, EF and FS were significantly

decreased in the DM group (P<0.05). Conclusions: DEX can alleviate myocardial I/R injury in diabetic mice by up-regulating HIF-1a,

inhibiting the activation of NLRP3 inflammasome and reducing inflammatory response.
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WS AREAR t K6, P<0.05 ShE S A S E X

cTnl 40 B 75 (P<0.05); 5 UR ¢HAH L ,DEX 41 .DM 41
) m I3 cTnl 450 5 R (P<0.05),2ME2 40 IfiL i ¢Tnl 4 &2
- RG] X (P>0.05); 5 DEX 414 e, DM 41 i3 ¢Tnl

2.1 BAME cTnl EEHILLE SrEREIM(P<0.05), WE#E 1,

F 1 AAMRITE cTnl EERILLE(n=8, xxs5)

Table 1 Comparison of serum cTnl levels among five groups of mice (n=8, xs)

Groups cTnl(ng/mL)
Sham Group 0.17+0.03
I/R Group 1.21+£0.04*
2ME2 Group 1.23+0.06
DEX Group 0.69+0.03*
DM Group 1.00+£0.027

Note: Compared with sham group, *P<0.05; Compared with I/R group, °P<0.05; Compared with 2ME2 group, °P<0.05; Compared with DEX group, ‘P<0.05.

2.2 E#miE IL-18 F1 TNF-a S 2MLLE IV IL-18, TNF-a & 5 22 3 LG4 X (P>0.05); 5
55 sham ZHAH I, /R 20 .2ME2 4 \DEX #H DM #H ({13  DEX ZH 40 It ,DM 4 IfiL 7% IL-18, TNF-o & 5 B B3 im (P<

IL-1B 1 TNF-o 25 0] B 415 (P<<0.05); 5 UR 4iAH L ,DEX  0.05), W32,

41 .DM 41 Ifi 35 IL-18, TNF-o 75 & W i F % (P<<0.05),2ME2

2 BA/NRME IL-1B 1 TNF-a K FHILLER (=8, x2s)

Table 2 Comparison of serum IL-1B and TNF-« levels among five groups of mice (n=8, xzs)

Groups IL-18 TNF-«
Sham Group 14.7+1.3 17.7+0.7
I/R Group 43.1+8.8* 69.8+5.9°
2ME2 Group 45.1£9.4* 70.8+10.0*
DEX Group 25.9+8.1% 34.4+4 4%
DM Group 34.0+6.3" 58.7+8.4%

Note: Compared with sham group, *P<0.05; Compared with I/R group, °P < 0.05; Compared with 2ME2 group, °P<0.05; Compared with DEX group, ‘P<
0.05.

2.3 BHEOMARKENE Jif i, 2 PR OIR A 3G s 5 UR AR EE , DEX 41 DM 410 JJ1L
Sham ZLO AV FEARIE R, A ORI A2Z5M I R es , R4 1 B 20 s 5 DEX 1AL,
PERAEANALIZN ; 5 sham AHIL, UR 44 2ME2 4 \DEX 24, DM 4.0 WUZHZUZ5 R ZETL , (O JILET 24k i 280 n o JU L4 ) A

DM 410 LA BUES A ZE L, O WLET R 28, o LR T S ik, R AR iR e i, LI 1.

B 1 mENROAAR HE FERFEFHSE(400x)
Fig. 1 Pathological morphology of myocardial tissue of five groups of mice stained with HE (400x)
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2.4 &HPNROIALR HIF-1a NLRP3 IR IEER

5 sham ZHAH L, UR 4 HIF-la RIABTLEHBE LS (P>
0.05),I/R #i 2ME2 4 \DEX i DM £ NLRP3 33k & i} 351
JIn(P<<0.05);5 IR ZHAH 1. ,DEX 1 .DM 4 HIF-1a 335 5t

N (P<0.05),NLRP3 £k B F#K (P<0.05),2ME2 4]
HIF-1a NLRP3 £k wEFH LG IT= XL (P>0.05);5
DEX 4 #HLt ,DM 4 HIF-lo Fi5 5 W] W FEAK (P<<0.05),NL-
RP3 Fik s I I IN(P<0.05)., WK 2.5 3.

2 DE
R — sham@ /R 2ME2ZE DEXEH DM
HIF-1a . . -— - NLRP3 R SR ew -
Bactin | o SR - B-actin | s M- A —
e
& 2 FA/NROAELR HIF-1a NLRP3 HFRiL1ER
Fig.2 Expression of HIF-1a and NLRP3 in myocardial tissue of the five groups of mice
5 3 HLH/NR HIF-1a NLRP3 Fk 1R AIEL 8 (n=4, x5 )
Table 3 Comparison of HIF-1o and NLRP3 expression among five groups of mice (n=4, xs)
Groups HIF-1a NLRP3
Sham Group 0.25+0.01 0.33+0.03
I/R Group 0.29+0.01 1.02+0.01°
2ME2 Group 0.28+0.01 1.04+0.03*
DEX Group 1.46+0.08" 0.53+0.02*
DM Group 1.02+0.05% 0.73+0.024

Note: Compared with sham group, *P<0.05; Compared with I/R group, °P<0.05; Compared with 2ME2 group, °P<0.05; Compared with DEX group, ‘P<

0.05.

2.5 FEMNROINBERI LR
5 sham ZHAH I, /R 41 .2ME2 41 .DEX 41 .DM 41 SV, EF,
FS B BFEM(P<0.05);5 UR 4411t ,DEX 21 .DM 4{ SV, EF,

FS BB FHE (P<0.05),2ME2 41 SV,EF FS 2% L4 i1
X (P>0.05); 5 DEX ZiAHt,DM 41 SV,EF FS B I [k
(P<0.05), L% 4,

% 4 HLANFR SV, EF. FS Btk B (n=4, x+s)
Table 4 Comparison of SV, EF and FS among five groups of mice (n=4, x+s)

Groups NY% EF(%) FS(%)
Sham Group 46.5+2.2 74.5+6.3 44.8+1.4
I/R Group 21.3+1.7° 32.7£1.5° 25.3+2.0°
2ME2 Group 20.6+0.8° 32.5+1.6* 25.1£1.3
DEX Group 34.8+0.7% 51.3+4.1% 35.8+1.8%
DM Group 27.7+1.9%4 42.3+1.6™¢ 30.9+2 .44
Note: Compared with sham group, *P<0.05; Compared with I/R group, °P<0.05; Compared with 2ME2 group, °P<0.05; Compared with DEX group, ‘P<
0.05.
3 b PR ] 2 ) o

AR FER R AR IR E B A 1 SE 5 KN IS e T 5 STZ
LT 2 BRI /IS BUSERY | ilE— 25 R FH S5 LR PRI /N BRUEEIR
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BT, /R 2H 2ME2 2 \DEX 41 1 DM £H.0 JUL Bk 1 P50 3 453
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PO AR O JUL R L 45988 T O DL — 25455 ™. NLRP3 2
NLRP3 4¢P /IMA B F 241 AR 73, NLRP3 K35 3 fin 2= & 5
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B PR, A R JUL R I 5475 P S SEEAIL AR, JH ™ A e ol 45 25 ik
I WURCAE D BB, TNF-or H HiTE 8RO LT RE R 151 B
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