2019 4 April, 2019
29 4 CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 29 No. 4

, , . (IR)
[J]. , 2019, 29(4): 88 - 92,97.
Li JC, Luo Y, Zeng S. Effects of methylene blue and sevoflurane on oxidative stress indexes and inflammatory factors in serum and lung
tissue in rats with lung ischemia-reperfusion injury [ J]. Chin J Comp Med, 2019, 29(4) . 88 - 92,97.
doi: 10.3969/j.issn.1671-7856. 2019. 04. 015

(TR)

’ ’
( , , 610041)
[ ] (ischemia-reperfusion, IR)
. 60 SD , (
). (IR ). (MB ). (s ), 15
, SD , -1B (interleukin-1 B,IL-1B) .
-6(1IL-6) . o ( tumor necrosis o, TNF-a) (SOD) . (MDA) |
(ROS) (ATP) , o MB .S
/ . R (P<0.05), MB .S /
(P>0.05), MB .S SOD ATP , IR ., MDA
ROS , R, (P<0.05), MB .S
(P>0.05), MB .S ) R
(P<0.05),MB .S (P>0.05), MB S TI1.T2 N
T0O .MB TI.T2 s (P<0.05) .
[ ] ’ ’ ’ ’
[ ] R-33 [ ] A [ 11671-7856(2019) 04-0088-05
Effects of methylene blue and sevoflurane on oxidative stress
indexes and inflammatory factors in serum and lung tissue in
rats with lung ischemia-reperfusion injury
LI Jiacen, LUO Yao™ , ZENG Si
(Sichuan Academy of Medical Sciences, Department of Anesthesiology of Sichuan
People’ s Hospital , Chengdu 610041, China)
[ ] (150234)
[ 1 (1986—), , , , : o E-mail; 11jc999@ qq.com

[ ] (1969-), , s R : o E-mail; 16230058@ qq.com



2019 4 29 4 Chin J Comp Med, April 2019, Vol. 29,No. 4

&9

[ Abstract]  Objective To study the effects of methylene blue and sevoflurane on oxidative stress indexes and
inflammatory factors in serum and lung tissue in rats with lung ischemia-reperfusion injury. Methods Sixty male Sprague-
Dawley rats were divided into four groups according to random number table, sham operation group (blank control group)
lung ischemia-reperfusion group (IR control group ), methylene blue pretreatment group ( MB group ), sevoflurane
pretreatment group (S group), 15 in each group. After establishing a model of lung ischemia-reperfusion injury, the rats
were treated respectively, and interleukin-18 (IL-18) and interleukin-6 (I1.-6) were detected in serum and lung tissues.
Inflammatory markers such as tumor necrosis factor-a ( TNF-a) and oxidative stress indicators such as superoxide
dismutase (SOD ), malondialdehyde ( MDA), reactive oxygen species (ROS), and adenosine triphosphate ( ATP),
hemorheology and the effects of lung wet weight and dry weight were assessed. Results The lung wet/dry mass ratios in
the MB and S groups were significantly higher than that in the sham operation group and significantly lower than that in the
IR group (P< 0.05). There was no significant difference in wet/dry weight ratios between the MB group and the S group
(P> 0.05). The levels of SOD and ATP in the MB and S groups were significantly lower than those in the sham operation
group and significantly higher than those in the IR group, while MDA and ROS were significantly higher than those in the
sham operation group and significantly lower than those in the IR group, all showed statistical significance (P < 0.05).
There was no significant difference in the indexes of oxidative stress in the MB and S groups (P > 0. 05). The inflammatory
index levels of lung tissue and serum in the MB and S groups were significantly higher than those in the sham operation
group and significantly lower than those in the IR group (P < 0.05). There was no significant difference in inflammatory
index levels between the MB and S groups (P > 0.05). The erythrocyte deformation index, erythrocyte aggregation index,
and plasma viscosity in the MB group and S group at the T1 and T2 phases were lower than those in the TO phase, and
those in the MB group at the T1 and T2 phases were lower than those in the S group (P < 0.05). Conclusions Methylene
blue and sevoflurane can improve the index of oxidative stress in the lung tissue, reduce the level of inflammatory factors in
the serum and lung tissue, and improve the edematous state in IR injury rats. However, methylene blue can decrease the
blood viscosity more significantly, which can effectively reduce the risk of thrombosis.
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Table 1 The lung wet/dry mass ratio in four groups of rats
(2) (g) /
Groups Lung wet weight Lung dry Lung dry weight Wet/dry mass ratio
Sham group 0.68 =0. 13" 0. 14=0.06 4.85+0. 14
IR IR group 1.39 =0.21° 0.1920.07* 7.320. 24°
MB  MB group 0.84 +0.17* 0. 16+0.06 5.25+0. 18
S S group 0. 80+0. 19" 0. 15+0.05 5.33£0. 17%
: ,'P<0.05; IR ,PP<0.05,
Note. Compared with sham group, *P<0. 05. Compared with IR group, " P<0. 05.
2 (x £s,n=15)
Table 2 Oxidative stress indexes of lung tissue in four groups of rats
Groups SOD(U/mg) MDA ( nmol/mg) ROS(a.u.x108) ATP (nmol/mg)
Sham group 326.08 +54. 11" 1.18 =0. 13" 1.28 0. 18" 336. 65 +44. 53"
IR IR group 158. 63 +49. 12° 2. 42 £0. 20" 3.69 0. 43" 123. 46 +28. 86"
MB  MB group 296. 65 +57. 19 1.32 £0. 15 2.24 £0.21% 269. 74 +35. 86
S S group 288.72 +55.50* 1.29 =0. 18 2.42 +0.19% 247.74 £30. 87

: ,*P<0.05;
Note. Compared with Sham group,

IR ,bP<0.05,
4P<0. 05. Compared with IR group, "P<0. 05.
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Table 3 Inflammatory markers tissue of serum in four groups of rats
Groups IL-1B(ng/L) IL-6(ng/L) TNF-a(ng/L)
Sham group 101. 18+12.35" 131.19+15.38" 51.28+10.33"
IR IR group 192. 42+18.22° 252. 62+24.52° 213. 69+21.46
MB  MB group 136.32+14.35% 186.79+17.92% 142. 24+18.24%
S S group 131.25+12.88% 176.25+16.73% 122. 42+15.29%
,*P<0.05; IR ,P<0.05,

NOtP Compared with sham group, *P<0.05. Compared with IR group, "P<0. 05.

4

(x +s,n=15)

Table 4 Serum inflammatory markers in four groups of rats

Groups IL-10 (ng/L) IL-6 (ng/L) TNF-a (ng/L)
Sham group 93.19+6.69" 123. 19+19.69" 217. 19+26. 69°
IR IR group 273. 88+21.07° 350. 88+28.07° 493. 88+38. 07°
MB  MB group 163.73+16.48" 229. 66+23.44% 313.19+31. 60
S S group 173. 84+15.63% 235, 72+25.47 302. 77+29. 78
,*P<0.05; IR ,PP<0.05,

Note Compared with %ham group, *P<0. 05. Compared with IR group, "P<0. 05.

5

(x =5, mPa-s,

Table 5 Changes of hemorheology in two groups

n=15)

Groups Time Erythrocyte deformation index  Erythrocyte aggregation index Plasma viscosity

TO 0.75+0. 13 8.71+0.22 1.75+0. 14
Sham group T1 0.730. 12" 8.82+0. 26" 1.78+0. 15"
T2 0.710. 10" 8.95+0. 24" 1. 80+0. 13"

TO 0.74£0. 12 8. 64+0.23 1.72=0. 15
IR IR group T1 0. 81+0. 13 8.89+0. 25% 1. 87+0. 16*
T2 0. 870. 14 9. 17£0. 26 1.95+0. 17

TO 0.76+0. 13 8.70+0. 20 1. 68+0. 13
MB  MB group Tl 0. 66+0. 122 7.61x0. 18% 1.53+0. 11*
T2 0.61x0. 10 7.54+0. 17 1. 540. 12

TO 0.77+0. 11 8.67+0.23 1.70+0. 15
S S group Tl 0. 710. 092 8.34x0. 21 1. 63£0. 10>
T2 0. 65+0. 10 8.01+0. 19 1. 62£0. 112

TO ,'P<0.05; IR ,'P<0.05; MB ,°P<0.05,

Note Compared w1th the TO phase, * P<0. 05. Compared with the same time point of the TR group, ® P<0. 05. Compared with the same time point of the

MB group, © P<0. 05.
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