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Effects of Chifeng Yingyuan acupuncture method on Ras/MEK/ERK

signaling pathway in a rat model of facial nerve injury
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(Abstract] Objective To investigate the effects of the Chifeng Yingyuan acupuncture method on the ultra microstructure of
facial nerves, mitogen—activated extracellular signal-regulated kinase (MEK), extracellular signal-regulated kinase (ERK), and serum
KRas protein expressions. Methods SD rats were randomized into blank control, model, conventional acupuncture, and Chifeng
Yingyuan acupuncture groups, with eight rats in each group. Except for the rats in the blank control group, which were raised
normally, other groups of rats were induced with facial nerve injury models using the facial nerve buccal branch pressing method.

After successful modeling, intervention was given for two weeks. After intervention, electron microscopy was performed to observe
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the ultra microstructure of the facial nerve in rats; HE staining was employed to observe the morphological and histological changes
of facial nerve tissues; ELISA was used to determine the expression level of serum KRas; Western blot was applied to examine the
expression levels of MEK and ERK proteins in facial nerve tissues. Results After modeling, compared with the blank control group,
the behavioral scores of the other three groups of rats significantly increased (P<0.01). After two weeks of acupuncture treatment, the
scores of rats in the conventional acupuncture and the Chifeng Yingyuan acupuncture groups were significantly lower than those in
the model group (P<0.01), and the scores in the Chifeng Yingyuan acupuncture group were lower than those in the conventional
acupuncture group (P<001). After two weeks of acupuncture treatment, compared with the model group, the conventional acupuncture
and the Chifeng Yingyuan acupuncture groups had a tighter arrangement of facial nerve axon fibers, more endoplasmic reticulum,
and a significant increase in KRas protein expression (P<005). The expression of facial nerve MEK protein and ERK protein increased
(P<0.05), and the expression levels of these three proteins (KRas, MEK, and ERK) in the Chifeng Yingyuan acupuncture group were
higher than in the conventional acupuncture group (P<0.05). Conclusion The Chifeng Yingyuan acupuncture method can improve

the behavioral outcomes of the rat model of facial nerve injury and upregulate the expression levels of KRas, MEK, and ERK,

which may be related to the activation of the RassMEK/ERK signaling pathway, thereby repairing facial nerve injury.

(Keywords] facial nerve injury; Chifeng Yingyuan; rats; KRas protein; mitogen-—activated extracellular signal -regulated

kinase protein; extracellular signal-regulated kinase protein
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Fig.1 Model of facial nerve injury in rats

TE: A KA B BOHTE R UIITF R AR ; C AR BRI Z22H 21 DL R R IAF AN ZE ; EAATF IR L ; FAE 5 B fik



1280 1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn

2024 4F5R 44 3

P2 R OE I ARie B85 T R R 2, 3%t
W0 D5 B R R BRI O BRI e
JE ORI 1538, RIGESEEK 4 h, RF
3 d WRHES R R KT,

WS EE 2 K, S M Sk ARy vk 08 o W SR
BER BB AT M 2E 0P A 2 T fe , 2SR R
Wk B ST il 25z 2 B A7 B AT Ll A 7 A
Ui, (DBFB R, 5 mL fEREELTE KR
AR A A, 5 IR K BRI R S 3, % Ll A 2 AR S 35
B J5 42 18 0~2 I AE T LISy - A PRI TE 22150 0
a3 s A SRR LG 12 AR CRHEIR Sy 1 535 A R HR
SEAIHR N 2 41, (2) A 3, MEEK R il
3 30 s, Bt 1 BR 0~2 B9 ARG T LAPESY . 45 AN JE
ZEHE R 0 43 A S AROAH EL , Sl 2502 S5 0 1 43
FHME S SE AW IR 2 41, (3) EARNIE, MEEK
BB B SR I8 0~1 BS540 T LATE > 25
PRIEHR 0 53 A5 SR AAM I AR A 1 53 #5 A5 53
Mt 3 4y W AR AT, SRS )

23 FWAE

EFIRYT IHRER I ML B a4 < 5%
W 2 BRCSE B 7 2 ) (Rl B 2 S 56 S ) 45
VEREARHLRE YA 6 S LB Dy g 6, M. 1
foEIr AL R B R  FLR S M
MR A AT RO 1 550 2 ¥ 200 9814 F
WAL AL 1 mm,

2.3.1 CHAEPRIA R EUEDE T A AR b R
R, ERE RS IR PETC R B R A
(BTN 2t 2B A BR A ], Bk 25 mmx0.30 mm ) X
AONES X 4 MG BAATERR], e b6
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DL P<0.05 N ZESAGFE L,

3 LIGHER

3.1 BAKXRIITHFEIES

WA , 575 X IR LR, A 3 41K BT
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Table 1 Comparison of facial nerve behavioral scores

among different groups of rats (n=8,x+s,points)
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25 XA 00 00
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33 HAXRREHERSTHER
25 U0 BRZA A 2 H A5 R S b T e, RS SR
Yo 245 RN A 28 2H 2 M LA i A T s 3
23U BEAHES AN KN 5 2 G 5T R ZH A 2 20
LN G O o) s W AT R ZHHESRR A
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HORLET R4

PR RGP 2L

2 FBAEKXBEHEBMLEM(x15 000)

Fig.2 Ultrastructure of facial nerves in each group of rats (x15 000)
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Fig.3 HE staining results of facial nerve fibers in each group of rats (x400)
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Fig.4 Expression bands of ERK and MEK proteins in

facial nerves of rats in each group
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HRIZ 0.19+0.02 0.17+0.02
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JIFT | 2% TRV R R A O A5 Sl s A,
N ARASE b AZARES A AT S AR P 265 A5 1 Ras,
Raf MEK ERK 55 i s — F 41 B 2K S0 5 i K
L I B o | R o S B I & e
J¥ . Ras/MEK/ERK {5538 %t & 205 5 00 F MU
SRR TR A5 530 B 0 TG Ve AR A i
FICHE LR,

Ras 8 HAE S G E N, 215 5 A Lif
{55457 F . Ras —IE L T AT ARG, M4z
ST TN, BUR 532K G 6 B2 7 A — RGN,
Ras W 1 JFOR AR IR ST AT AR S, TRALR
i) Ras BE#EHF — L W2 b Raf Jf-dH BTG | Raf 4
OIS , 1 MEK ABSS G B ik MEK 0% MEKs™,
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MEKs J& MAPKK ZZ 1% i 8 22 i 51, MEK A %52 1t
T UFHRE 1 ERK, i ERK 8 R G 1R 2, 1% 1k 1
ERK AT B4 75 20 o S 0 Ll 2 1l , o AT i A2
MBI — L2 SR s R Rk 45
AR TIRE TS, ST FH Z , Ras/MEK/ERK 15538
120 HE Tl 2T a K 2 i TR 2211, i ) 1B
MEIIEE,

ARSLEG S R | TR A 2 B AR K R R
I7 I, SAALAL AR LL o IR SR | ol X I AT 2
KRas MEK \ERK #8535 FH5 (P<0.05) , HLik
R P 20 2 T FUET RIZH (P<0.05) o AT T,
i R A L AT 2L KRas \MEK ERK £ 15
ik, W Sk pf 26 2 A HAB S AL AT R =
Ras/MEK/ERK {553 %A ¢
46 LHiE

ARG ATk B F 46l 2 Gl St 1 i
ZEVER], ST &R R IR TSR s, X T
PRSI 1R Y77 R I i 3 (A I PR #fE
7o ARG SR AR AR R S M A A
B, WOV IR A A VR B2 T A ol R R
FERIVEROHES X TR KGR AT A7 T A4
Dit A= 2L, B ATBR I AR A, A ) T i3 —
A HAE FIOLHIB Y, DA o RGP A 2 I
PRIz FIE I 8 K, ARSI BFSY Ras/MEK/ERK
{5 55 38 [, TF BH 2R XU R & v 5 {5 530 i = ]
(A DG | (R B0 e 2, RS 2
AR Aol R 25 B 3 Xt JELE 6 1) B IR AR
ST, T BB SR
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