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Effects of Propofol on Cognitive Dysfunction and Hippocampal Neuron
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ABSTRACT Objective: To investigate the effects of propofol on cognitive dysfunction and hippocampal neuron apoptosis in aged
rats. Methods: Forty-five aged rats were randomly divided into 3 groups, including control group, sevoflurane group and combination
group. The sevoflurane group received 1.5% sevoflurane with an inhalation frequency of 1 h/ day. The combined group was given
sevoflurane 1.5% and propofol injection 150 mg/kg, while the control group was given sodium chloride solution in the same amount. All
the three groups were given the administration time for 2 weeks. Morris water maze test was performed to detect the levels of
hippocampal neuronal apoptosis protein, serum interleukin-6 (IL-6), tumor necrosis factor-a.  (TNF-a), interleukin-18 (IL-13), and the
relative expression of PI3K/Akt/ mTOR pathway protein. Results: The incubation period and swimming distance of the Morris water
maze test at 2 and 3 days were shorter than that of the Morris water maze test at 1 day. The incubation period of the sevoflurane group at
1 and 2 days was longer than that of the control group, and the swimming distance of the Morris water maze test at 1 and 2 days was
longer than that of the control group. Compared with sevoflurane group, the incubation period and swimming distance in combination
group were shorter at the first, second and third days (P<0.05). The relative expression levels of Bax protein and Capase-3 protein in
sevoflurane group were higher than those in the control group, the relative expression levels of Bcl-2 protein were lower than those in the
control group, and the relative expression levels of Bax protein and Capase-3 protein in the combination group were lower than those in
the sevoflurane group. The relative expression level of Bcl-2 protein was higher than that of sevoflurane group (P<0.05). Serum levels of
IL-6, TNF-o and IL-1B in sevoflurane group were higher than those in control group, and serum levels of IL-6, TNF-« and IL-1B in
combination group were lower than those in sevoflurane group (P<0.05). The protein relative expressions of P-PI3K /PI3K, p-Akt/Akt
and P-Mtor /mTOR pathways in sevoflurane group were lower than those in control group, and the protein relative expressions of P-PI3K

/PI3K, p-Akt/Akt and P-Mtor /mTOR pathways in combination group were higher than those in sevoflurane group (P<0.05). Conclusions:
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Propofol can effectively relieve sevoflurane induced nerve damage in aged rats, which is related to the activation of PI3K/Akt/ Mtor

signaling pathway by inhibiting inflammatory response and hippocampal cell apoptosis.
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PR AR T 5 (6] 2453457 H20040079, #4% : 10 mL
0.1g) Wy [ il 5 25k 4 BR3¢ 423 B, Bax ,Bel-2 , Capase-3
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HRP £40 R 1gG 55 i F 32 [F Thermo A F], HAUMEAE
-6(IL-6) & 31 FE H T -a( TNF-a) . (A 40 L4 2 -1 (IL-1B)
R & A € E Sigma A F] . BG4 B H 48 Furuno
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1.4 MZ2IEHR

1.4.1 Morris /KR ERIG G EMAH 4 AR, T EE
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Table 1 Cognitive function of rats in the 3 groups at different time points (xzs)

Index Groups n Day 1 Day 2 Day 3
Incubation period (s) Control group 15 51.89+£20.78 35.77+13.95 30.90+14.95
Sevoflurane group 15 72.85+18.77 54.80+17.65 36.86+17.89
Association group 15 56.88+18.75 42.75+20.77 41.88+18.67
F - 4.750 4.448 1.422
P - 0.014 0.018 0.253
Swimming distance (cm) Control group 15 1255.87+469.88 963.88+368.77 838.66+417.74
Sevoflurane group 15 1646.80+467.55 1452.87+£512.88 980.88+488.55
Association group 15 1230.75+403.88 943.77+468.66 907.77+271.87
F - 4.065 6.046 0.479
P - 0.024 0.005 0.623
F23ARBRHEZTATEARIEKE(xss)
Table 2 Expression levels of apoptotic proteins in rats in the 3 groups (xs)
Groups n Bax Bcl-2 Capase-3
Control group 15 0.60+0.10 1.23+0.10 0.49+0.10
Sevoflurane group 15 1.78+0.31 0.80+0.09 1.30+0.20
Association group 15 0.40+0.05 1.40+0.20 0.76+0.20
F 230.442 74.071 85.050
P 0.000 0.000 0.000

2.3 xttk 3 AKERME IL-6, TNF-a IL-18 7k F
L4 I 3 IL-6 \ TNF-o JIL-1B /K- LX) FRAH =, TRG

ZH 1L TL-6 , TNF-o IL-1B 7K e ke 2H AR (P<0.05) .

R 33 HAARMFE IL-6, TNF-a IL-18 7K F Eb B (x+s, pg/mL)
Table 3 Comparison of serum levels of IL-6, TNF-« and IL-18 in 3 groups (x=s, pg/mL)

Groups n IL-6 TNF-a IL-13
Control group 15 76.02+6.85 34.77+2.41 36.00+3.87
Sevoflurane group 15 330.00+16.03 157.95+7.65 111.97+8.55
Association group 15 104.01+8.78 57.99+4.11 57.13+6.04
F 2290.736 2373.519 555.471
P 0.000 0.000 0.000
2.4 ¥tk 3 HARMALR PI3K/AkY mTOR BEEEEAMEIIRIE  EAHX KB XA ML, B 5 4l p-PI3K/PI3K . p-Akt/Akt,

L4 p-PI3K/PI3K  p-Akt/Akt . p-mTOR/mTOR 3 i &

% 43 ARERAAL PI3K/Akt/ mTOR 18 1% F B 83T Rk Eb B (vs)
Table 4 Comparison of PI3K/Akt/ mTOR pathway protein expression in brain tissues of rats in 3 groups (xs)

p-mTOR/mTOR i % A FI A X 3k H B SUbe 4 i (P<0.05) .

Groups n p-PI3K/PI3K p-Akt/Akt p-mTOR/mTOR
Control group 15 1.00+0.12 0.86+0.15 0.78+0.10
Sevoflurane group 15 0.09+0.03 0.10+0.04 0.08+0.01
Association group 15 0.39+0.05 0.41+0.13 0.38+0.11
F 543.624 160.280 250.000
P 0.000 0.000 0.000
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