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[HZE] B WEHE X EIRN AR para-chlorophenylalanine , PCPA ) e IR BN B S5 40 AR AL
PRCH MR 4 A R 6 (interleukin-6, IL-6) | FI 40 Ji /- % 4 (interleukin-4, IL-4) il SRFEH T -«
(tumor necrosis factor-o, TNF-ot) A4/ 2% 10(interleukin-10,1L-10) & 1= 1952 W0, B8 35F HL 419697 9 IR A9 /R H
MU, ik BUERRE SPF 2 SD KEL50 H MEMERF | BEAL M s 14T 10 HORBEALAit 35 20 40 H At 5 20
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TR BRI 3 | T ik TNF-o \IL-6  1L-4 IL-10 Y & £ 5 S 9 G e ik A D K BRUF B il /N i BT 248 Bl Tha-1 5
M1 M2 R AR 12 %) CD86,CD163 MYtk ik, SR 525 H4IAH Lb, B8 24 K FUBE A V8 K 1 ( sleep
latency , SL) #EK: (P<0. 01) , BEHRIFZEMFA] (sleep duration, ST) 4545 (P<0. 05) |, IfiL 7 M T Mg IL-6 TNF-o &5
AR KA 8 ETF(P<0.01) ,1L-4 IL-10 & FIE KO FHE(P<0.01) ; SHERIZE Ho s, st )
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[ Abstract]  Objective To explore the effects and therapeutic mechanism of electroacupuncture on the levels
of polarization markers and inflammatory factors interleukin (IL)-6, IL-4, tumor necrosis factor-alpha (TNF-a) , and
IL-10 in rats with para-chlorophenylalanine-induced insomnia ( PCPA). Methods Fifty healthy specific-pathogen
free grade Sprague-Dawley rats, half male and half female, were randomly divided into a blank group (n=10) and a
model reserve group (n=40), in which insomnia was induced by intraperitoneal injection of a 500 mg/kg PCPA
suspension. Using the random number table method, the 30 successfully modeled rats were divided into three
treatment groups of 10 rats/group: model, electroacupuncture, and estazolam. The estazolam group was given
estazolam 0.2 mg/(kg-d) by gavage; the electroacupuncture group was given once-daily electroacupuncture at the
“Shenmen” and “Sanyinjiao” acupoints, and stimulation at the “Baihui” and “Benshen” acupoints, 20 minutes each
time, for 7 consecutive days. Following treatment, serum and hypothalamic levels of TNF-a, IL-6, IL-4, and IL-10
were detected using ELISA and Western blot, while immunofluorescence staining was used to detect the presence of
Iba-1 in hypothalamic microglia and the co-expression of CD86 and CD163, which are markers for the M1 and M2
subtypes of microglial cells, respectively. Results Compared with the blank group, the model group exhibited
prolonged sleep latency (SL) (P<0.01), shortened sleep duration (ST) (P<0.05), significantly higher serum and
hypothalamic protein levels of IL-6 and TNF-a (P<0.01), and significantly lower levels of IL-4 and IL-10 ( P<
0.01). Compared with the model group, the electroacupuncture and estazolam groups exhibited significantly shorter
SL (P<0.01), prolonged ST (P<0.01), significantly lower serum and hypothalamic protein levels of 11.-6 and TNF-
a (P<0.01), and significantly higher IL-4 and IL-10 levels ( P < 0.01). IL-6 content was lower in the
electroacupuncture group than in the estazolam group (P<0.05). Compared with the blank group, the model group
exhibited significantly enhanced Iba-1/CD86 (M1 type) co-expression ( P<0.01) alongside significantly weakened
Iba-1/CD163 (M2 type) co-expression ( P<0.01). Under electroacupuncture or estazolam intervention, Iba-1/CD86
co-expression was significantly weakened ( P<0.01), and Iba-1/CD163 co-expression was significantly enhanced in
the model group ( P<0.05). Conclusions Electroacupuncture effectively improved sleep disturbances in rats, with
an underlying mechanism that may involve regulation of microglial polarization, downregulation of pro-inflammatory
cytokine levels, upregulation of anti-inflammatory cytokine levels, and alleviation of neuroinflammation, thereby
ameliorating sleep.
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Table 1 Comparison of SL and ST in rats during modeling period (x+s,min)

2851 BI%/n
Groups Number of cases SL ST
224
=H4 10 3.75+0.21 244.70+23.24
Blank group
RO i 2 20
e 40 5. 80+0. 53" 148. 60+ 18. 89*

Model reserve group

T 5A AL, *P<0.05, #P<0.01,
Note. Compared with the blank group, *P<0.05, *P<0.01.

F2 KREAFRA (x2s,n=10,g)
Table 2 Changes of body weight in the rats(x+s,n=10,g)

ERA

After modeling

TR

Post-treatment

bl TERLR
Groups Before modeling
25 4
220.90+14. 94
Blank group 90+14.9
#7514
B 222.60+14. 12
Model group
4
a 215.90+11.53
Electroacupuncture group
Bl o |

218.00+12. 88
Estazolam group

231.80+20.92 277.40+39. 11

205. 00+10. 76* 231.00+12. 13*
201. 00+14. 17* 248.80+8.80 "

205. 70+13. 07" 247.10£9.91°

W H2HAMLEL, *P<0.05; SHERAMLL, * P<0.05,

Note. Compared with the blank group, *P<0.05. Compared with the model group, * P<0. 05.
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Table 3 Post-treatment changes in SL and ST across rat groups(x+s,n=10,min)

ZH 5] Groups SL ST

2294

=R 4.00+0. 33 236.30+5.93
Blank group

LT 4

Pl 5.90+0. 39" 134. 80+6. 18"
Model group

£ ,
ik 4.65+0.58™ 211.50+8.20™
Electroacupuncture group

GilLiEee

L S 4.45£0.44™ 216.90+6.23 "

Estazolam group

T 525 HAUMLL, #P<0.01; SHERIZIMIL,  P<0.01,
Note. Compared with the blank group, *P<0.01. Compared with the model group, ** P<0.01.
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T 5 AL, " P<0.01; SRR, ~ P<0.01; SHEMAMIEL, * P<0.05,
1 A KREUME TNF-o IL-6 IL-4 IL-10 & &
Note. Compared with the blank group, "P<0.01. Compared with the model group, “ P<0.01. Compared with the electroacupuncture
group, ¥ P<0. 05.
Figure 1 Serum TNF-a, IL-6, IL-4, and IL-10 levels in rats of each group
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R4 T EIKNHLP TNF-o 116, 1L-4 1L-10 K HEE (x2s,n=6)
Table 4 Comparison of TNF-a, IL-6, IL-4, and IL-10 protein levels in hypothalamic tissues(x+s,n=6)

ZH 5
4151 TNF- IL-6 IL-4 IL-10
Groups
Eay=F
=H4 0.75+0. 08 0.78+0. 06 1. 00+0. 15 1. 00£0. 08
Blank group
BRI # # # i
1.84+0. 15 1. 84+0. 12 0.62+0.04 0. 60+0. 09
Model group
¢
it 0.99+0.10™ 1.02+0.09™ 1.05+0.04 ™ 1.11£0.07 ™
Ele(‘,troacupun(‘,ture group
Y o . ,
LAl 1.07+0. 14" 1.4020.05 " * 0.860. 13" 1.020.08™

Estazolam group

T 52 AL, *P<0.05, ¥P<0.01; SR, * P<0.05, ™ P<0.01; 5 AL, * P<0.05,
Note. Compared with the blank group, *P<0.05, *P<0.01. Compared with the model group, *P<0.05, “P<0.01. Compared with the

electroacupuncture group, * P<0.05.
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Figure 2 Protein expression of TNF-a, 1L-6, 1L-4, and
IL-10 in the hypothalamus of rats of all groups
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