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Effects of Butylphthalide on the expressions of HMGB1 and RAGE

in frontal lobe of rats after chronic sleep deprivation
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[ ABSTRACT ] Objective: To investigate the effects of Butylphthalide on the expressions of HMGB1 and RAGE in frontal lobe of rats after chronic sleep
deprivation. Methods: Chronic sleep deprivation and butylphthalide treatment was performed in Sprague Dawley( SD)rats and the rats were divided into
three groups (n=6) : platform control group, chronic sleep deprivation group and chronic sleep deprivation + butylphthalide intervention group. Rats suf-
fering chronic sleep deprivation were put in multiple platforms box for 18 h per day and sleep deprivation lasted for 28 days. Rats in butylphthalide inter-
vention group were intraperitoneally injected with butylphthalide 100 mg/ (kg - d) for 14 days after sleep deprivation. After collecting brains, high-mobil-
ity group box (HMGBI) and nuclear transcription factor kappB ( NF-kB) p65 were detected by immunohistochemistry. The expression of HMGBI, silent
information regulator of transcription 1 (SIRT1) , receptor for advanced glycation end-products (RAGE) and NF-kB in frontal lobe were determinated by
Western blot. Results; Compared with platform control group, the expression levels of HMGB1, RAGE and nuclear NF-kB p65 were increased signifi-
cantly , while the expression of SIRT1 was decreased siginificantly in frontal lobe of chronic sleep deprivation group (all P<0.05). Compared with chronic
sleep deprivation group, the expression levels of of HUGB1, RAGE and nuclear NF-kB p65 were decreased significantly, while the expression of SIRT1
was increased significantly in chronic sleep deprivation + butylphthalide intervention group (all P<0.05). Conclusion: Butylphthalide can inhibit
HMGB1/RAGE/NF-kB pathway in frontal lobe of rats after chronic sleep deprivation by changing the expression of HMGBI1 and RAGE, and reducing the
nuclear translocation of NF-kBp65.
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Fig. 1 The expressions of HMGB1 in frontal lobe of rats in

three groups by immunohistochemistry (A-C) and Western
blot (D)

Chin J Appl Physiol, 2024, 40(1)

Tab. 1 Expressions of HMGB in three groups (x+s, n=3 )

Group HGMB 10D HMGB
Platform 231.80+14.41  0.20+0.02
Sleep deprivation 404.91+12.89"  0.65+0.02"

Sleep deprivation+

*# *#
butylphthalide intervention 296.81+ 5.19 0.38+0.03

*P<0.05 vs platform group; *P<0.05 vs sleep deprivation
group
2.2 THEBAXEERRFZFA R SIRT1,RAGE
RIZHI R

Western blot &l $2 7% , 5 K & X FE4H Lo 3,
P R IR 2 20 R BV SIRT 3k W 2 i /b, i
RAGE ik W E AN (P<0.05, K 2, % 2); TRk
A PR IR SF 5 R Y SIRT1 A RAGE 3£
AR (P<0.05, 2, % 2)

Sleep
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Platform deprivation Butylphthalide
intevention

SIRT1

Actin

RAGE

Actin

Fig. 2 The expressions of SIRT1 and RAGE in frontal lobe of
rats three groups by Western blot
Tab. 2 Expressions of SIRT1 and RAGE in three groups (x+

s, n=3)
Group SIRT1 RAGE
Platform 0.54+0.03 0.22+£0.01
Sleep deprivation 0.25+0.04" 0.63+0.03"
Sleep deprivation-+ 0.490.02°*  0.55£0.02°"

butylphthalide intervention

*P<0.05 vs platform group; *P<0.05 vs sleep deprivation
group
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e a3 R BAE R AR B MR IR R+ T
IBRZH AN A% NF-kB p65 BH 20 s 1 1 e B ) 25
2H B F W (P<0.05, 8 3C, % 3)
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Fig. 3 The expressions of NF-kB p65 in frontal lobe of rats in
three groups by immunohistochemistry (A-C) and Western
blot (D)
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Tab. 3 Expressions of NF-kB p65 in three groups (x+s, n=3 )

Nuclear NF-kB p65

Group positive cells

Nuclear NF-kB p65 Cytoplasmic NF-kB p65

( number/per field)

Platform
Sleep deprivation

Sleep deprivation+ butylphthalide intervention

7.33+1.52
18.67+2.08"
12.67+2.08 "

0.30+0.02 0.70+0.01
0.60+0.04 " 0.48+0.01"
0.49+0.02"* 0.53£0.03"

*P<0.05 vs platform group; *P<0.05 vs sleep deprivation group
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