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Effect of Isoflurane on the Cognitive Function and Expression of
Myelin basic Protein (MBP) and Phosphorylated Neurofilament Heavy
Polypeptide (pNF-H) in the Hippocampus of Middle-aged Mice*
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ABSTRACT Objective: To investigate the effect of isoflurane (ISO) on the cognitive function and the expression of myelin basic
protein (MBP)and phosphorylated neurofilament heavy polypeptide (pNF-H) in the hippocampus of Middle-aged mice. Methods:
Twenty-four 8-month-old mice were divided into control and isoflurane groups (0.5ISO, 1.0ISO and 1.5 ISO): control group was treated
with O, for 4 hours and isoflurane treatment groups (0.5ISO, 1.0ISO and 1.5ISO) were treated with 0.5 MAC, 1.0 MAC and 1.5 MAC of
isoflurane for 4 hours respectively (n = 6 for each group). After 24 hours of isoflurane treatment, cognitive function was determined by
Morris Water Maze (MWM) test, and then mice were perfused and the expression of MBP and pNF-H in the hippocampus were detected
by immumofluorescence method. Results: Compared with the control (sham: 0.53 + 0.14), (1) 1.0OMAC (0.31 * 0.13) and 1.5 MAC
(0.30 = 0.16) isoflurane treatment significantly decreased the time spent in target quadrant with the platform of hippocampus of
Middle-aged mice (P<0.05); (2) 1.0MAC and 1.5 MAC isoflurane treatment significantly decreased the expression of MBP ( sham: 60.48
* 8.20; 0.5ISO: 56.69 + 7.86; 1.0ISO: 40.15 + 4.50; 1.5ISO: 31.66 = 5.46) and pNF-H (sham: 62.23 + 9.45; 0.5ISO: 55.47 + 6.98,;
1.0ISO: 40.16 £ 6.97; 1.5ISO: 30.94 £ 5.89) in hippocampus of Middle-aged mice (P<0.05). Conclusion: Isoflurane exposure disturbed
the expression of MBP and pNF-H in the hippocampus and induced memory impairment in middle-aged mice
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Fig.1 Effect of isoflurane on the cognitive function of Middle-aged mice. A Total distance traveled in MWM test;

B. Average speed in MWM test; C. Percentage of time spent in Time spent in target quadrant with the platform.
Note: Compared with sham *P < 0.05, **P < 0.05.

22 SEBAEZNF ENREDH MBP # pNF-H Rix
MBP 245 3l HhAX b 25 2 e /5 4 it A BT 24 2R 4
THELA N 5 A — Pl e A 1, pNE-H M v Wi fh K
P e AR 2 — AT TER SR R R R 25 A 1 D RE 5 B PR T
B, 5 NI DTSN, AR SRl ] S e 5O iy
JrIEASIN T 5 R AL BES /N BUTE B ) MBP Al pNF-H F 3% 5K
00, G55 WP 2 fr7x . MBP il pNF-H 75 02 /N U B 23k

sham

A

o
]
=

B .
§ 604 o
~ *
©
£ ] SR
+ ——
&
= 204
0 L | M v
sham 0.51ISO 1.0ISO 1.5I1SO

2 REIRESAEY R ENR B DR R MBP 1 pNF-H Rik

KA 25 (P < 0.05) . S EGTH s, 5T R AH
I, 1.0ISO #i1 1.5ISO £ iy MBP Al pNE-H FH 1: i R Lt 65 1] dnb
W, ZERAGIE X ,0.51S0 41 MBP il pNF-H BH: 1 1
il EuS BRZH (P < 0.05) B IESF 2557 o S5 SRR — ik
JE 199 5 U 2 AL 47 /N BRUVE T 1) 685 25 1 MBP il pNF-H
PR IR B0 ) B 254

C .
- 1
2 601 -
;’ *
2 - *x
© 40
e o —r—
z
S 201
0 T T T T
sham 0.5ISO  1.01ISO  1.51SO

GEM(% 200, KRR 200 um )y A FED AR MBP(LL ), pNF-H( 8 ) Fi%

B. 5 MBP [t ERSit; C. i85 pNF-H R ER St
Fig.2 Effect of isoflurane on the expression of MBP (red) and pNF-H (green) in the hippocampus of Middle-aged mice (x 200, Bar: 200 pm).

A. Photomicrographs of hippocampus; B. Percentage of MBP+ area in hippocampus; C. Percentage of pNF-H+ area in hippocampus.
i : 5 sham ALk *P < 0.05,**P < 0.01,
Note: Compared with sham *P < 0.05, **P < 0.01.
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