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Effect of sevoflurane analgesia on the mitogen-activated protein kinase
signaling pathway during hypoxia in neonatal rats
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Central South University, Haikou 570208, China)

[ Abstract]  Objective To examine the effect of sevoflurane analgesia during hypoxia in neonatal rats on the
mitogen-activated protein kinase ( MAPK) signaling pathway. Methods 1In the model group and sevoflurane group,
pregnant rats were administered birth asphyxia models. The model group was administered 50% oxygen by volume, while
the sevoflurane group was administered 50% oxygen and 2.5% sevoflurane. The natural delivery group gave birth
spontaneously. The learning and memory abilities of newborn offspring were assessed. Serum superoxide dismutase (SOD) ,
malondialdehyde (MDA) levels, and number of Nissl bodies in the CAl area of the hippocampus in brain tissue were
examined. Brain tissue MAPK, B-cell lymphoma-2 gene (Bcl-2) , Bcl-2 related X protein (Bax) , and cysteine protease-3

(caspase-3) mRNA and protein expression were also examined. Results Compared with the model group, newborn
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offspring in the sevoflurane group showed a longer residence time in the target quadrant, increased number of crossing

platforms, increased serum SOD, decreased MDA, increased number of Nissl bodies in the hippocampal CAl area, and

increased expression of Bel-2 mRNA and protein in brain tissue. Expression of MAPK, Bax, and caspase-3 mRNA and

protein was decreased (P < 0.05). Conclusions

Sevoflurane labor analgesia can effectively improve hypoxic—ischemic

brain damage in neonatal rats. It may play a protective role in the brain by inhibiting the MAPK signaling pathway and in

turn inhibiting hippocampal neuron damage.
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Table 1 Comparison of target quadrant dwell time and number of

times of crossing the platform of newborn rats in each group

H bR IR pERisas)
4151 . {5 B IE] () WHL(W)
Groups ~ Target quadrant Number of
stay time platform crossings ( Times )
H AR % 20
Natural childbirth 12 41.10+3.85 7.2420.67
L
] l a a
Model 20.38+3. 06 2.70+0. 40
LRl
R 12 36.44£3.44 4.42+0. 55"
Sevoflurane
¥ - 110. 894 197.232
p - <0.001 <0. 001

I 5 H AR ALILE, * P<0. 05 SBRIZL LA, " P<0. 05,
Note. Compared with the natural delivery group, *P <0.05. Compared
with the model group, "P<0. 05.
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Table 2 Comparison of serum SOD and MDA levels of
newborn rats in each group

SOD MDA
(U/mg prot)

0% G S
4L Groups " (nmol/mg prot)

FAA IR

Natural childbirh 12 510.24+49.22 3.51+0. 46
LAY
Al 11 348.50+40. 38" 4.77+0. 52°
Model
L HmEEAL
. 12 422.78+45.16™ 4.02+0. 50
Sevoflurane
F - 36.934 18. 873
P - <0. 001 <0. 001

I 5 [ ARSI ALILE, * P<0. 05 SRRIZT LA, " P<0. 05,
Note. Compared with the natural delivery group, *P <0.05. Compared
with the model group, "P<0. 05.
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Note. A, Natural delivery group. B, Model group. C, Sevoflurane
group.
Figure 1 Nissl staining of the hippocampal CA1

area of brain tissue
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Table 3 Comparison of the relative expressions of MAPK, Bax, Bcl-2 and Caspase-3 mRNA in the brain tissue of newborn rats

25 Groups n MAPK Bax Bel-2 Caspase-3
ARSI
12 0.85+0. 10 0.95+0. 11 1.03+0. 09 0. 65+0. 08
Natural childbirth * * * *
B 2
e 11 1. 63+0. 14° 1. 84+0. 15° 0.26+0. 04° 1.39+0. 11
Model
Sk
i 12 1.24x0. 15® 1.30=+0. 16 0. 63=0. 08 0.93=0. 10
Sevoflurane
F - 101. 000 114. 831 310. 945 169. 122
P - <0.001 <0.001 <0. 001 <0. 001

TE 5 AR IR HBL,  P<0. 055 SR A LA, " P<0. 05,
Note. Compared with the natural delivery group, *P<0. 05. Compared with the model group, "P<0. 05.
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Table 4 Comparison of the relative expressions of MAPK, Bax, Bcl-2 and Caspase-3 proteins in the brain tissue of newborn rats

2151 Groups n MAPK Bax Bel-2 Bel-2/Bax Caspase-3
By
H )ﬂzﬁ H 12 0. 54+0. 06 0. 40+0. 05 1.26+0. 10 3.15+0. 10 0.31+0. 04
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i e
s 11 1.13+0. 10* 0.94+0. 07* 0.61+0. 07" 0. 65+0. 07 0. 80+0. 07*
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ik 2H
Lot 12 0. 82+0. 09" 0.65+0. 06" 0. 88+0. 09 1.35+0. 09 0.52+0. 05"
Sevoflurane
F - 139. 769 230. 707 158. 805 204. 190 235.093
P - <0.001 <0.001 <0.001 <0.001 <0.001

5 A RIRAL L, P<0. 055 S HLA P P<0. 05,
Note. Compared with the natural delivery group, *P<0. 05. Compared with the model group, "P<0. 05.
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