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(Abstract] Objective To observe the effects of pressing Pishu BL.20) and Weishu (BL.21) on the fatigue state, locomotor behaviors,
peripheral inflammation, and o7 nicotinic acetylcholine receptor (@7nAChR)huclear factor-kB (NF—«B) signaling expression of chronic
fatigue syndrome (CFS) model rats, and to explore the mechanism of effect of this therapy on the alleviation of peripheral inflammation
in CFS rats. Methods A total of 32 SD rats were randomized into blank group (n=8) and modeling group (n=24). In the modeling
group, a CFS model was established by forced weight-bearing swimming combined with chronic stress stimulation. After successful
modeling, the rats in the modeling group were randomly subdivided into model, acupoint—pressing, and a7nAChR agonist groups,
with eight rats in each group. The blank and model groups were injected intraperitoneally with an equal volume of saline; the
acupoint—pressing group was subjected to the bilateral press on Pishu (BL20) and Weishu (BL21) using a homemade pressing stimulator
for 20 min each time as well as intraperitoneal injection of an equal volume of saline; the a7nAChR agonist group was injected
intraperitoneally with the a7nAChR agonist PNU-282987 (24 mgkg per time). Each group was intervened once daily for continuous
14 days. The semi-quantitative score of the general condition, swimming time to exhaustion, and exercise distance in the open—field
test were recorded in each group; the spleen index and thymus index were calculated; the content of tumor necrosis factor-o (TNF-
o), interleukin-13 (IL-1B), and interleukin—6 (IL-6) in rat serum were checked using ELISA; the protein expression levels of a7nAChR,
NF-kB p65, NF—«B p—-p65, and TNF-a in the rat spleen tissue were examined by Western blot; the mRNA expression levels of
o7nAChR, NF—«B p65, and TNF-a were determined by qPCR. Results Compared with the blank group, the semi—quantitative score
of the general condition, serum content of TNF-a, IL-1B, and IL-6, as well as the protein expression levels of NF-kB p—p65, NF-
kB p65, and TNF-a and the mRNA expression levels of NF-kB p65 and TNF-« in the spleen tissue increased in the model group
(P<0.01); the swimming time to exhaustion and exercise distance in the open—field test were shortened, and the spleen index, thymus
index, and the a7nAChR protein and mRNA expression levels in the spleen tissue decreased (P<0.05, P<0.01). Compared with the
model group, the semi—quantitative scores of the general condition, serum content of TNF-a, 1L-113, and IL-6, as well as the protein
expression levels of NF-kB p-p65, NF-«B p65, and TNF-a and the mRNA expression levels of NF-kB p65 and TNF-a in the
spleen tissue were reduced in both acupoint—pressing and a7nAChR agonist groups (P<0.05, P<0.01); the swimming time to
exhaustion and exercise distance in the open—field test were longer, and the spleen index, thymus index, and the a7nAChR protein
and mRNA expression levels in the spleen tissue were higher (P<0.05, P<0.01). Compared with the acupoint—pressing group, the
serum content of TNF-a, IL-1B, and IL-6, as well as the protein expression levels of NF-kB p—p65, NF-kB p65, and TNF-a and
the mRNA expression levels of NF-kB p65 and TNF-a in the spleen tissue were lower in the a7nAChR agonist group (P<0.01),
while the a7nAChR protein and mRNA expression levels in the spleen tissue were elevated (P<0.05, P<0.01). Conclusion Pressing
Pishu (BL20) and Weishu (BL21) can effectively relieve fatigue, improve locomotor behaviors, enhance immune level, and alleviate
peripheral inflammation in CFS rats, which may be related to the activation of the expression of a7nAChR, thereby inhibiting the
activity of the downstream inflammatory pathway of NF—«B.
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H B9 UE 52, o7 S B A 2 15 AH 6 32 4K (a7
nicotinic acetylcholine receptor,«7nAChR)/#; K
kB (nuclear factor—kB,NF—kB )i #&7E 5 AEAH§8 BEHT
RABPE P AAE TR, IR R SR DT R
B, CFS 83 sl K B H b Rg PR A L F — o (tumor
necrosis factor—o, TNF-o) . FAZHEA 221 B(interleukin—
18,IL-1B) . A4 E -6 (interleukin—6, IL—6 ) &
FAHZUNF-B R KF- T, [ i AR 4 SCiik
I8 W HTE CFS MBEH B 4HAFINK 4 b %
R 8 Y 2 Bk RH 5% 5Z A (nicotinic acetylcholine re-
ceptor,nAChR ) 5 PRI A7 7E 20 A8 I 52 M A OC B 72 20 Jifd
Urgtoo, 54 DL EAFgE g R gL g 257 CFS
BRI R, DL e | B Ao O T3 T-Be, iz 3l
Ty RESy MEEF IR A SR A 5 IR (TNF-a
IL-1B . IL-6) F1 a7nAChR/NF—«B {55518 45 51
FE— LBV AT RERYAE HIBILTR] , Ayl PRIV 4 5236
J7 CFS $2HEHTHY LS

| BB %

1.1 SEIEzh#

fARFERAE SD KR 32 L, SPF 9%, MEMESf | (A5
i 200~250 g, W F IR TR e SR SR S A TR
H), SRS ATIE : SCXK ()2019-0004, A5 5
TEWI R B 245 K2 sh ) S g Ot T SESR T LA T,
JFA RECHEAT 7 d AY3E R PRI 35 |, SR 400 12 2 T TR
Tl S ZABK RS IR 24~26 °C, I 50%~70%,
SIRECH 15~20 R/, JESRESEE 20~50 Pa, SLH0%
EWIEE, S R S R P R 25 KA S 50 E)
YIS BT b1 2t , 3741t 5 : LLBH-202211060005
1.2 FERFNENE

a7nAChRIEEHIGERE Glpbio 2AH] k% 100 mg/fli
5 :GC12952) ; NF—a IL-1B IL-6 ELISA 7] &
(EI1E B EYRHE A R A R #E5 . YD-31063 |
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U IO VBRI, SRR B 4 ) A K R AT 7K 32 3
WLAEEH 1R 3 21 do RO U dE . (1)12 h
A (2)12 h 259K )Y (4)FE 1 min;
(5)110 dB BEAEFFZE T4 1 h; (6) IR HL 7 (9
1 mA,30 V),30 s/, BRIEIRE 1 min, 35 9K,
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TEFH 1A 1 ) o B e R R A T s AR,
P4 S50 K BT S U AR I, IR RMOE TS, 7L
SR A 2, e v B e Y L P 4 PR S X AL
B AT/, M BT R R, R RSO
J1H 0.5 kg, R 8 W/min, TS 9256 A5
W, B Ak R A A SRR YT 20 min/IR
oTnAChR ¥4 28h 4 T 18 B 3 5 PNU-282987 , Bk
2.4 mglkg, DLETHUREH 13K, %ELE 14 d,
1.5 RARERLIE

FHK A SERERRIR R BV 4 K BUIIRMSZ [, T
FERE I K e , Sl FE ShPKEUM 2 mL, ##& 1 h )5,
4 °CPA 3 000 vmin E0015 min, FUMIE FHFARLEAE-80 C
UKAE . T RR EE P AR BRER K B DR AR T
JEFREE, FREJG K41 80A 0 T-80 CrkAf .
1.6 #IER
1.6.1 —MIHNEERIFS THSRE, SR
“1.37— A 0 2 5 i PF o WS RN 25 20 K Bk AT
M I LB,
1.6.2  JyugifpkistiE)  BARERAES 137538
WKL, AT , 105441k U o ek
Asfra]
1.63 W igSsizshiie T g s, KRR
B THAE N 100 cmx100 emxS50 ecm I 1546 h g
#% 10 KL 6 min WIKIZshiE &
1.6.4  NENEFEEC S MORRAE S FRIBCK BRUBLAE 55 M A
JoT f 4% BN 90 S ST R 5 B i A5 R
R (mg/e)=t8 B HE & (mg) AT () .
1.6.5 IifH TNF-a IL-1B . IL-6 B & R H
ELISA A6 1ML 35 o A9 TNF-o IL-18 . IL-6 &5 &,
FERS FE IR ELISA 57 & i W 584
1.6.6  JEZH 2 «7nAChR NF-kB p—p65 NF-«B
p65 TNF-a 3 FHZRIAKF- A A kAT
PEWE FE AW , 22 SDS-PAGE HLIK )5, #E47
BERRE B4, IIA—PT «7TnAChR(1:1 000) NF—«B p-
p65(1:1 000) NF—«B p65(1:1 000) TNF-a(1:1 000),
4 CRMIIR , TBST 0% 3 I, BEF AR LS G —i,
IMAZH(1:5 000) W, ZIBFE 1 h, TBST &k
3. WEFRNCR RS IR, L) B-actin HNSTT
A B IR A AR R A
1.6.7  JE4Z a7nAChR NF-kB p65 TNF-a mR-

NA #3538 Trizol IEXTHEAS EL RNA HH T4
SR {2 SRR B SR L cDNA, 8
a7nAChR NF—kB p65 TNF-a XRS5 14, LA B-actin
JINZ:, PCR U 4504:95 CTHZSPE 5 min; L) 95 °C7%
£ 10 5,58 CIEBK 20 5,72 CHEMH 20 s N 1 EFF, #F
1T 40 IKAEFR, BTSN 1,

x1 EEWFT
SR Bit7ls2l!

K3 /bp

B-actin 1E[ ; GACCCAGATCATGTTCGAGACCT 145
S : CGGAGTCCATCACGATGCCAG
o«7nAChR I [ TCCCCAACACATGATGAGCACC 134
S : CAGATCACCTCACTCTCGTCCT
NF-kB p65  iE[f; ATGGCAGACGATGATCCCTAC 167
S ; CGGAATCGAAATCCCCTCTGTT
TNF-a 1E [ ; GTTCCATGGCCCAGACCCT 100

S : AGCTGCTCCTCCGCTTGGTG

17 FitESH

KHI SPSS 26.0 #fattr4eit ot ROk
MIEASIM, W s ™o o A8 e IR0 A7 HL
Ji25% RN Z T 25 LSD R 2 i LUAL
7 B L RS S A 0 5 22 A% MR Weleh's
ANOVA IR Dunnen T3 ILZE AL, P05
FRERAGI AR,

2 &R

21 BAKRKBR—RBEREEETES . HiBiEKEE
RH 5L E 5 B S L4

a3 A s BRI 54 «TnACKR #43)
FILH — e et 2 fE Vo B 3 hn (P<0.01) , J735TiF
YK IS ] 46 8 (P<0.05 , P<0.01) ; B R 21 B 37 S 5638 )
B4R (P<0.05) , SR oA, 354 .aTnAChR
WS A A0 — BN 0 /2 R VP40 I i B A (P<0.01)
TR B (]R3 52 9502 2 R 23S 1 (P<0.05, P<
0.01), #WF% 2,

F2 BERKBR—MWBERFEETS . NIBHFEKEE B35
LIS IE BN BE B b 88 (345 ,n=8)

ikl —MIEREE iRk IpRE )
I Hif (] /min #EEf/em
E{EE 1.13+0.83 15.75¢3.33 1 462.76+219.06
il 4.13+0.83%** 9.00£0.76** 1 179.24+270.34*

Jutirei| 3.00£0.76%#% 10.75+1.04*" 1 607.77+274.51%
aTnAChR JEIFIZL 2.25+0.71%%# 11.38+1.30%* 1 461.75+282.67*

L 52 A4 LA, #P<0.05, #%P<0.01 ; SR [ #L, *P<0.05, #P<
0.01,
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22 HBAKXRBAEISE S MIIRIEE LR

5578 (gL A RS AU FE £ kg A 254 A
PR (P<0.01) ; S RILL LA, 5% 4] . oa7TnAChR
WA NG AR W R B0 2 T iR (P<0.01) 1
W3,

®3 BEHKRBAEREYSMREBILE (x£5,n=8,mg/g)

27 JE i H o) Sizp e
A 2.40+0.23 1.900.41
AL 1.94:0.427% 1.15£0.16%*
HRH 2.48+0.23* 1.81x0.32%

a7nAChR #3124 2.68+0.35" 1.80+0.30%

0 525 I R, *+#P<0.01 5 SR [ 4, #P<0.01

23 FAKXRMFE TNF-a JL-1B.1L-6 EELLE

s Hdl i, KRS A iE TNF-a IL-18
IL-6 & & B2 T (P<0.01)  SA R LA, i d%
ZH A «7nAChR #8724 TNF-a IL-1B . IL-6 & &t
I 0 FEAIR (P<0.01) ; 5 53 21 LU #R , o Tn ACKR I 51y
FILATNF-o TL-1B 116 5 S B FEAR(P<0.01) . T
W4,
24 HAHKXBRBEAL «7nAChR NF-kB p-p65,
NF-kB p65.TNF-a B RIEKFLLE

523 P4 AR, HAYES 4 oTnAChR FE 1 36A7K
- B 5 AR (P<0.01) ,NF-kB p-p65 . NF-kB p65 .
TNF-o 8 R IEACE B FHE (P<0.01) ; SHIRIZ
LS, sSHEZH AT a7TnAChR 335714 «7nAChR M
Fk KB T 55 (P<0.01) ,NF-kB p—p65 NF-«B
p65 TNF-a 5 IR KA (P<0.05,P<0.01) 5 5

S HEHE , aTnACKR 1 8h FI4H a7nAChR %
KT (P<0.05) ,NF—kB p—p65 NF-kB p65 .,
TNF-o 85 R R R (P<0.01) , HEWLR 5|
K1,

a7nAChR
A BRI SIRE WERA

f-actin | . e— S S 43 kDa

O07NACHR |wess s sne s | 55 kDa

NF-«B p-p65 W65 kDa
NF-«xB p65 S——— 65 kDa
TNF-o | w o s s | 17 kDa

E1 HEAKXRBEEAL o7nAChR NF-kB p—p65,
NF-«kB p65,TNF-o &5 [E

25 FBHEKXRMEAEHLE a7nAChRNF-kB p65,
TNF-a mRNA RiZZE %

528 A LA B2 | AR PUIEA 2o TnAChR
mRNA k50 5K (P<0.01) ,NF-«B p65 TNF-
o mRNA A5 I 5 FH 5 (P<0.01) ;a7nAChR #3)
FIZH I IFLHZY NF—«B p65 mRNA F5k 0] e (P<
0.01), SGHRIA LUK, S o«7nAChR B3I 41
JEAEZHZY o« 7nAChR mRNA Z5A 8] B FHE (P<0.01),
NF—«B p65 . TNF-a mRNA F&k (% (P<0.01) ,
5 03, o Tn AChR A IENTZH 2 TnACRR
mRNA Fik i FH5 (P<0.01) ,NF-kB p65 . TNF-
a mRNAFR BRI EIFK(P<0.01), HILE 6,

R4 BEAKXRIME TNF-a JL-18.IL-6 S ELE (x+s,n=8, pg/mL)

217 TNF-a IL-1B IL-6
ZEHA 151.76+42.22 283.50+55.24 27.75+3.09
AL 453.55+30.42% 716.96+17.01% 65.67+2.81%*

S il 373.92+31.25%
a7nAChR #3541 054.34+03 .97 *#AL

51.95+3.19%*"

393.89+43 32 x#A0 33.92+4.33%##00

52 4L, #4P<0.01 ; SR HLAS , #P<0.01 ;5 s b4 e #s, 24P<0.01,

£S5 BAKXRMEALR o«7nAChR NF—kB p—p65 NF-«kB p65 TNF-a T/ HRKIAKFE LR (x+s,n=8)

415 o7nAChR NF-kB p-p65 NF-«kB p65 TNF-a
24l 0.52+0.02 0.20£0.04 0.160.02 0.17+0.04
2 0.23+0.06%* 0.55+0.10%* 0.470.04%* 0.57+0.09%*

Pt il 0.34£0.05%" 0.42+0.06%*" 0.38+0.04%5# 0.42+0.07"
o7nAChR B4 0.43£0.05%*#" 0.31£0.04:3#4% 0.25£0.03#A% 0.28+0.08:%#42

525 A AR, ##P<0.01 ; SR 145, *P<0.05, #P<0.01 ; 5 s 4% 41 L4, “P<0.05, 2“P<0.01,
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*x6 VAKFRMAEALR o7nAChR NF-kB p65,TNF-a
mRNA RIEE L (ks ,n=5)

5 o7nAChR mRNA NF-kB p65 mRNA TNF-a mRNA
S HA 1.010.01 1.00£0.03 1.03+0.04
FEAIZH 0.35£0.05%* 4.0540.25%* 3.98+0.13%*
tel 0.63+0.06%*  3.01£0.15%%* 2.980.,10%#

o7nAChR BIFI4 1.0240.02%4%  2.06+0.17%+#52  1,04+0.05%2%

S A LR, #+P<0.01 ; SHIRIZE LAY, #P<0.01 ;5 skl L
i, 44P<0.01,

3 itig

CFS J& T2 fe 55 i R R EEA L2,
(NG e - Mg T B i ) v B < o R e ML T
A2 MBS AR S SR IE AU R I S IR 2R
ST IEARE , — W T AR AN, ZNTE K
TRIRZ , FSS BRI, Ul CFS BCh 18 M & e vk
(PRI BG , MEELZE# CFS B I 7RSI AL
E 8wyl T A AR L 1V = N A )
TG, S AEG E R E W, B E T
T R 2 LA B ) 56 2, %8 3L 5 7 2k B fin sk
N SO AR PR AT S B AT L2 [
B G K PRAT AL R ABA B 2 2

et OB E MR IR SE A £ R G hRE
ZEALAEAIRTE CFS B hifi 2 & A5 I CFS i
A AR RE A 3 N R A8 A 48 B
I, 2 EM IS S ERARE TS SE 2T
SONE S A B R HIVE T SO CFS S35 o E pf
ZTG MDD ST, 2B Bl L RAE & 32
£ R L PPN S NG U L e iy = 2
I i o W1 M1 71 3 O
Bl AEPT S e kA 2 % M 25 5 )5, LE T
AR5 S5 A B TP R S BEIRAE (acetylcho-
line, Ach),Ach 58 HE E 1540 B - a7nAChR 454
J& , FIRARMLA NF-kB 15538 6 06 v, 30
Y MO BT TNF—a IL—1B IL—-6 2541 48 2 Jfd K 1
NF-kB p65 1R SCEEH: ki 7T 1, 72 NF—«B {55
i R HE AR TR R IR b T I A
AR, PEE T AN R A Fas, R, NF-kB
p—p65 K- A B NF-kB {5 518 06 1 pY & 8
PR, CFS MU HGE PR TE P 551, il g 2s
BRI N BB RED T A 38 % A2 4 L a7nAChR 3Rk
B, NF-kB {55 BTG ,NF-xB p65 Fl NF-
kB p-p65 K FThE, 7= AE KA R B F TNF-a |

IL-1B \1L-6, e 25 EAMNE 90T 1Y K A 3 hn i35 %

ARSI i — B O A VT o R T
CFS K57 2L, IR F Jy v ik 52 46 5 10737 52
54t CFS KRB #ia23h 5 F3hiz shfg i,
SR, SRR ET  E AT B 2 CFS KR —
A L4 =32 S AT R RE T, $om AT AT | AT /T
X CFS KB I RS RABEEEN . s A F
GE IR, BRI K BRI Hi8 25 5 o i A 2 R 11K
1.7 e % 7 TNF-a IL-1B8 IL-6 7 & . & It
o, M ZH 2 7 AChR 21 mRNA ik & 1K,
i NF-kB p-p65 NF-«kB p65 TNF-a & H &k &
5 NF-kB p65 .TNF-a mRNA FEik/K ¥ T, 2
TN K ERGZE AT REAT , LI RR B e e 2 368 i 2 F i
SRR SN IR AT B AT TS KR
YRGS B B B FE A &, I Y TNF-a IL-1
IL-6 {2 R K11 & AR, IIE 412 aTnAChR YR
FI#5HE & mRNA KXk P47  NF-«B p-p65 .,
NF-kB p65 . TNF-a % [1 3R ik & 5 NF-kB p65,
TNF-a mRNA FRACEBIREAL, $rR »SHeMgan | B ar
JCHR R TR B KT, I AT 3 o v JBLE 2H 21
H1 a7nAChR FFRIE ] NF-kB {5538 i, i
RFRIRERL, AR CFS KERAIIMNE 5IE

g5 bk SR AT AT T A Rk CFS
KIS RS BT HEETT , ek, 2 i
SN R AE , FEAL ) FT A8 2 8 2 B A 4 2
a7nAChR [FEIE , H] NF-«B {5538 s , s
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