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Effects of sevoflurane concentration on serum and heart 5-HT, IL-1a, IL-1p and
SOD, MDA in hippocampal tissue of aged rats with acute myocardial ischemia-
reperfusion model

YIN Caixing, GONG Qingan, SI Xiaomeng
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Abstract: Objective To investigate the effects of sevoflurane concentration on serum 5-hydroxytryptamine (5-HT), interleukin (IL)
and malondialdehyde (MDA) in hippocampal tissue of aged rats with acute myocardial ischemia-reperfusion (AIRI) model.
Methods Totally 40 healthy male aged rats of SPF grade were randomly divided into five groups with eight rats in each group. The
rats model of AIRI was established. Rats in control group was inhaled with oxygen, the sevoflurane group inhaled 1%, 2%, 3% and
4% sevoflurane respectively. The protein expression of 5-HT, IL-1a and IL-1f in serum of rats inhaled with different concentrations
of sevoflurane was detected by immunohistochemistry, and the concentration of sevoflurane was detected by ELISA. At the same
time, the activity of SOD was determined by xanthine oxidase method and the activity of MDA was determined by thiobarbituric
acid colorimetric method. The expression of mRNA of 5-HT, IL-1a and IL-1p and hippocampal SOD, MDA was detected by RT-
qPCR. Results Compared with model group, the levels of 5-HT, IL-1 a, IL-1 B protein and mRNA in the heart and serum of the
group with 2%, 3% and 4% sevoflurane decreased significantly (P < 0.05); the levels of MDA protein and mRNA in the
hippocampus of the group with 2%, 3% and 4% sevoflurane decreased significantly, and the levels of SOD protein and mRNA
increased significantly (P < 0.05). Conclusion 2% - 4% sevoflurane can significantly reduce the expression level of 5-HT, IL-1 a,
IL-1B in the heart and serum of aging rats with AIRi model, reduce the MDA level in hippocampus and improve the activity of SOD.
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7 A R A R R N — D T RE RS M A B R, 5
— 77 THI 48 «B il B 2503 TR R A A gy 1.
XA 28 5 40 9 48 A 2% (interleukin, IL)-1a. IL-1B
7 52 1) 18 G A5 477 55908 BIARBL T T, T i R 1k
7R 2 5 MECIRAS VA DhRe a1
WA 2 G v s 5 DX 22 B SN DO RE AT R IX
5-#2 4 i% (5-hydroxytryptamine , 5-HT) & Jixi N [ #f
S, BFCIRES T S XK 5 Z 28 5
H 21 A A W B AL B8 (superoxide dismutase,
SOD) 5 1A - % (malondialdehyde , MDA) fE % 2 5
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Table 1 Primer sequence

ElkZ L1 514 FAEEEY
5-HT 5’- GGGCAAACTGAACTTGGAG-3’ 5’- TTGGCATTGAGACGACGA -3’
IL-1a 5’- CCCATCTGAGGCTATGAGA-3’ 5’- TAGAGGCAAGGGAGACACA -3’
IL-1B 5’- GCAAATCTCTCCCTGTTGAA-3’ 5’- TCATCATCCCACGAGTCA -3’
SOD 5'- CAGACTTGGTTACACATCCGTT -3' 5'- CTGCCTTATTCTTCGTGACAGT-3'
MDA 5'-CCAATAGAGTTAGGTGTCCGC-3' 5'-GCATACTGGCATACCAAGGT-3'

GAPDH 5’- GACAAGATGGTGAAGGTCG-3’ 5’-CTCCTGCTACTTTAGACTCCG-3’

1% L F ik
E1 sEAtLaENRERR

Fig. 1 Pathological picture after immunohistochemical staining
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K2 EHARORE. MFE R 5-HT. IL-1a.IL-1p RIENE (2 5,n=8)
Table 2 Determination of heart 5-HT, IL-10, and IL-1p expression and content in aged rats (x* s,n=8)
3 T % O EE H Rk 3% K E/(nge-mL ™"
5-HT IL-1a IL-1B 5-HT IL-1a IL-1B
1LY — 0.50+0.12 0.49+0.28 0.58+0.22 0.66=0.03 0.52+0.04 0.64+0.02
LUk 1 0.49+0.08 0.41+0.11 0.51+0.23 0.58+0.02 0.47+0.08 0.58+0.03
2 0.28+0.03" 0.22+0.17" 0.28+0.16 0.23+0.01" 0.26+0.06 0.22+0.04
3 0.19+0.08" 0.18+0.04 0.17+0.05 0.11£0.06" 0.18+0.04 0.13+0.07
4 0.05+0.02" 0.13+0.08" 0.08+0.03 0.06+0.04" 0.05+0.07 0.04+0.05"

SRR " P<<0.05
*P < 0.05 vs model group

ZRBE(P<0.05),
3.2 BD4H5 SOD MDA JEMNE

B A L 96 Tk Ak BE %) 1S =, SOD A 2 34 T 1
T2 2%-3% I 4% LA R4 SOD 3 4 2 35 vy T4 7Y
4, T MDA T 1 T B 94 55 7 385 v P B A, 2% 3%
e 4% LR MDA 36 M B 5 TR A4, = 55 A
B G E L (P<0.05), 45 7 W% 3.

£3 BDHELHSOD MDA FEMNE (z+ 5,n=8)
Table 3 Determination of SOD and MDA activities in
hippocampus (7 s,n=8)

HyH W% SOD/(U-g ) MDA/(nmolg )

k] — 320.73+35.92 365.92423.74

-+ F K 1 350.86:+41.02 330.64+32.13
2 420.74+38.91° 220.74+32.03"
3 472.93+£37.52° 177.74+23.89°
4 500.04+43.91° 110.53+28.93"

LR LT P<<0.05
“P < 0.05 vs model group

33 tHEBOREXZEH KR MEH S-HT  IL-1a.
IL-1p 5% SOD MDA mRNA %&£ RS0

H B EL TR (P<0.05) ;1 SOD mRNA (1) %
2% 58 U) i - A Tk AR 10 486 0 328 T T 5 2% 3% K
4% LR B A B E TR 4 (P<0.05) . 45 IR
W% 4.
4 it

AIRT 2 I PR E UL ) — i AR 28 L B MY, R
g 5] e 2t O Ih R, 2 S BUA T R E B K
F AIRL = A= ) — A B 2 i R At 08 i 400 P A 98 oAt
R R 5 A =L = I 1 G S el o Y14
W AIRL R AR RS B E AR . REMAR
B, BRI 215 24 40 e % 1 Y (R 4 P Il - 9 A A
Lo GaRUBEE S — Bl PR H L BRI 2R 2454,
TN 5 5 FORR B B 5 1 4 BF BRI , LA Ak AR
B R ERR 0 L B ) R i N LB EIAE N A
o, WK EfEZERENFRPNHE N
2 W R M, 3% BB AR A R R A A
Hidfzohee B A B MU, SRR A R B AR
ik e 2 45 KRR B A 5 e 12 Th B B S TR B A
L 52ma , SO 5T — 7 TR T -GSk X AIRT =25 1)
— A PR - SORE IR - B S I , S — O TR 7t LR
ik ] 5 T 41 2 b SOD 5 MDA [ 540 .

b G Ik Ak FE A 8 n, 5-HT. IL-1a. IL-1B. KGR E R, FEE LR S, R
MDA mRNA & FIFH E8,2%3% M 4% -CmlE i K7 IL-1o. IL-18 [ 2 (1 - mRNA 3£ JA & 1% 87 1%
x4 AERETMFEFS-HT. IL-10.IL-1p & SOD.MDA mRNA &iAx £ (7+ s,n=8)

Table 4 Expression of IL 1 a, IL-1  and SOD, MDA mRNA in serum at different concentrations (x+ s,n=8)
51 WIE /% 5-HT/GAPDH IL-10/GAPDH IL-13/GAPDH SOD/GAPDH MDA/GAPDH
HLR — 0.56+0.12 0.41+0.18 0.69+0.11 0.23+0.02 0.85+0.16

LR 1 0.53+0.17 0.36+0.11 0.53+0.11 0.25+0.03 0.79+0.11
2 0.37+0.117 0.25+0.02" 0.36+0.05™ 0.67+0.15™ 0.32+0.03™
3 0.26+0.03" 0.11+0.04™ 0.09+0.04" 0.79+0.11°* 0.27+0.02
4 0.24+0.01" 0.07+0.03" 0.0440.02" 1.04+0.12" 0.23+0.017

BRI E A T P<<0.05 ;5 5 1% BRI L #% - #P<<0.05

“P <0.05 vs control group; P < 0.05 vs 1% heptaflurane group
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38021 =, 11 MDA WER I 5 2 A R I A
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