Advances in Clinical Medicine Ifi/REE2£3E /%, 2025, 15(10), 1651-1658 Hans XM
Published Online October 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15102930

WIS SRS S R & ERS SIREHRH AR
MZTTRIFMERMIR

R, H£F L2, $E°, 2FH

SN RPN UiV PN AT o P T A ST
AT RS BB B AL, BTEE AT
SRR MR B BE IR A, BrsE AT
YRR IR IR R S B, BsE AT

Weks H i 20254F9 H16H ;. FHHB: 20254F10A9H; KA HH: 20254¢10H 16H

R

HH: WEHIIC 25 (LBP)S; & mer X Ia4&20% (PD) A K B B R A& 5-2 (C0X-2). FEMILREF
(TNF-a) RIES R B R AL BE (TH) ZA UM, RFTLBPS & AT RIS ARG T Th BT RE/E WL . 53
30ASDKR, BEVLAN: IEHH. MEH, LBPA. B HNEESH, K6 R. FHAMEETHAEMET
B S PDEIAREL, ZMA TLBPHEE ; MR B (100 H2)IB)T; 455 H 4 TLBPHE
B, BATHRENAT; SEBRT21R. Bl a2 F CoX-2. TH. TNF-affjRik. 4#: PDK
BB COX-2RAI M, LBP. HAHZ AT ERAI# B COX-2RILFK (P < 0.01), HEAWRITHE
O T FLBPEL H4F (P < 0.05). PDK R 2 F TNF-aFiAHm, LBP. H4HFISE&16Y7 # A B i TNF-a
FIEEIL(P < 0.01), EEEHBITHEMR T HHLBPER B4 (P <0.05). PD AR ERTHEZXRD, LBP.
BTGB YR T E AT B IR THRE (P < 0.01), [BEE1ETT 8RN T2 ALBPR B4 (P < 0.05). 4
#: LBPS A& HANRTTPD R RAIA A PDIEE K B £ EikRe & e, BIERBRT S FLBPER 4.

X in
PHERR, MIREZHE, st

Research on the Protective Effect of Lycium
barbarum Polysaccharides Combined with
Electroacupuncture on Neurons of
Parkinson’s Disease Rats Induced

by Rotenone

CHERERE

XEFH: RAiK, P Z, FITE, LEME. M2 PEEE S e A IR 5 S 00 £ A0 KR A& o R 7 BT 7).
Il R 122 233 8, 2025, 15(10): 1651-1658. DOI: 10.12677/acm.2025.15102930


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15102930
https://doi.org/10.12677/acm.2025.15102930
https://www.hanspub.org/

Raipk 4%

Chunbing Zhao!*, Luoyi Renz, Shuyao Li3, Junhui Shi4

!Department of Pharmacy, The First Affiliated Hospital of Shihezi University, Shihezi Xinjiang
2Intervention Center, The First Affiliated Hospital of Shihezi University, Shihezi Xinjiang
3Department of Ophthalmology, The First Affiliated Hospital of Shihezi University, Shihezi Xinjiang
4School of Clinical Medicine, Shihezi University, Shihezi Xinjiang

Received: September 16, 2025; accepted: October 9, 2025; published: October 16, 2025

Abstract

Objective: To observe the effects of Lycium barbarum polysaccharides (LBP) combined with electro-
acupuncture on the expression of substantia nigra cyclooxygenase-2 (COX-2), tumor necrosis factor
(TNF-a) and tyrosine hydroxylase (TH) in Parkinson’s disease (PD) model rats, and to explore the
possible mechanism of LBP combined with electroacupuncture in the treatment of Parkinson’s dis-
ease. Methods: Thirty SD rats were randomly divided into normal group, model group, LBP group,
electroacupuncture group and combined group, with 6 rats in each group. Animal models of PD were
prepared by subcutaneous injection of rotenone in the neck and back, and LBP gavage was per-
formed in the drug group. The electroacupuncture group was treated with high-frequency electro-
acupuncture (100 Hz). The combination group was given LBP gavage first, followed by electroacu-
puncture. All three groups were treated for 21 days. The expression of substantia nigra COX-2, TH,
TNF-a was detected by immunohistochemistry. Results: The expression of COX-2 in the substantia
nigra rats was increased, and the expression of COX-2 in the substantia nigra was decreased by LBP,
electroacupuncture and combination therapy (P < 0.01), but the effect of combination therapy was
better than that of LBP alone or electroacupuncture (P < 0.05). The expression of TNF-« in substantia
nigra rats was increased, and the expression of TNF-a in substantia nigra was decreased by LBP, elec-
troacupuncture and combination therapy (P < 0.01), but the effect of combined treatment was better
than that of LBP alone or electroacupuncture (P < 0.05). The expression of substantia nigra TH was
decreased, and LBP, electroacupuncture and combination therapy could increase the expression of
substantia nigra TH (P < 0.01), but the effect of combination treatment was better than that of LBP
alone or electroacupuncture (P < 0.05). Conclusion: LBP combined with electroacupuncture can ef-
fectively protect dopaminergic neurons in PD model rats, and the effect is stronger than that of LBP
or electroacupuncture alone.
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iF1 < A9 (Parkinson’s disease) & % — K WLHIAP L2 RGUIBAT VRSN, HOARW A BEAE R T 3 I, 1l
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F[2] [3]. AR WILIN, EFRATZIRITX PD Z R ARIZ SRR E BT % [4]. B R REML L
BE(LBP)AEMHI PD R 78 /)N R BE 5 (SN) 22 B (DAY REAH T IR T2 [5] . FAE A -2 (COX-2) iR dRE
¥ (TNF-a) 5B R LR (TH) 2 PD BFtI & bR E[6], BRI AR Fil il COX-2. TNF-a 5
TH IFRIEKE, SRIEETH AT EE S LBP Xt PD JA 7 /E A el REHLH .

2. MRSk

2.1. s

SPF 2% SD KB 30 H(GFra M sSEie s E G AR A w]), 4K (190~210) g, SHHIES: SCXK (&) 2014-
0007, f M. e IR BE I A -2 PR (Affinity Biosciences A ). TNF-a fitf. (ERIZELE /R4 M0k}
FAERAT) MR ZHEGHBTRARE, A, 3L, HEi. Ak, B2 6 Mo odl, 4 >
50%) 14 H _EERREH AR R A F] . PBS (solarbio A F], P1010). —Puidifl& (i LA TRAEA RA 7).
2.2. CI&44R

# 30 K SD K, L6 H—dHmiikparl o N4, A4, LBP 4. e A4,

2.3. ERHIE

T R VRS % PD SRR, RIT AR T AL I 45 T R I VRS £ I A B K TR AR (2
ma/kg, WFE 1mg/imL), &H 1K, F8:4 .

2.4. {EBIGHIE

SRR SE[TIAT N VR b, YR TE 2~8 4340 N IE R R I
25, FmiaE

LBP JAJ7: %% LBP (100 mg/kg)¥# B, 697 21 K.

EATEANRYY . BAMHEE S Ko, SRAZES, S £ (100 Hz)iRY7 21 K.

A4S LBPVRYT: BERSG LBP (100 mg/kg)#E s, e eyar (A Erd), 697 21 K.
2.6. FRARE

KEFEEH 10%/K 4 & (0.4 mL/100g) 8 v E S R R, FTIFIE NS, SYIFRBAL, ZEEO0E, 2
R L RPRERE S, R RBUN, Tk B Emm, —&8% H T Western Blot /28, H—#
T H 4% % KR E e, BEES T HS K. EL R, B
2.7. BEALNFRE

FIVE(REE N 5 um)IELEY) B, VIR Sl KA EAE G, 18 3% S0 S0 R 7 P9 VR 14 i 84k
B, PBS Mot)E, R (BSA) E IR E IR A 1:10 ) COX-2. TNF-a 1 TH —¥#i, HIAIK
FACHEL . B KT 37T°CIRAAEIR 30 208, Mijs PBS vk, #m—Pt, =EMEE 20 208, WD
SABC, /X PBS ), %ln DAB a5, T RAE g, WEEE Y. Bk, B, DaEmnss
R G
2.8. GeitFAabE

KH SPSS16.0 it #4447 R K 7 Z st AT dil lal budse, 45 R A% + FruEEFR R, P<0.05 %
INERE IR L.
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3. R
3.1. $THALEA ¥ PD #2EKR SN fh TH FRiXHIF N

HE SN HE TH BHPERIZ TR MR G B AE e e, XTHEZHE SN HH i TH BHPERPIE o e, MR R
[T SRR 50 T LS BRI BT, MR G, ST T WL AHECHTRZH, E7YZH SN H ) TH BHPERIG U B B3 T
PF(P<0.01), MURULEATR, TEAFCEIMGTLEEN, SR/ L. SHAAH T, LBP 4. HAEHHA
SEAIH SN o TH FIVEMZ T35 B A B EINP < 0.01), HIEZA. BRI LG A FEFEE KR E o
FHEL LBP 4H, HIEHA SN Hh TH RIAKFZE R ogith# = L (P > 0.05), £5&2H SN 1 TH FHIE & o &
A ATHIIN(P < 0.05). AHEZHEANA, Z5464H SN TH FHAERIZ U EE NP < 0.05) (W& 1, 14 1).

Table 1. Effects of electroacupuncture combined with LBP on TH expression in rats with PD model
1. BEHEES LBP Xf PD #REVKER TH RIAHIF M

£33 YR A LT
o HEZH 35.78 £2.22
PRI ZH 15.20 + 1.804
LBP 41 25.92 £ 2234
HET 2463 +1.97xx
diGH 31.15+2.285 100

e SXTRRAE, P <001, S5EERIALE, P<001, 5LBPAE, -P<0.05 SHiHEE, oP<0.05.

VE: (A) IEFA; (B) Bifi4; (C)LBP4l; (D) Hi4t4: (E) 4.

Figure 1. Expression of TH
1. TH BI5RIE

3.2. $TAALEA YT PD #2EAR SN fh COX-2 FIXRIF M

SN 1 COX-2 PHHEAHZ JE I Gt A s, XHIRZL SN i COX-2 PHIEMZ Ju s FERLAK . AHECHTH R
41, FEAILL SN H COX-2 PHM: AL o % B 1IN (P < 0.01) . AHEARAIL, LBP 41, HATFIfLE 541 SN
H COX-2 FHMEM 28 0% FE 3 W& Jk /> (P < 0.01). #H%L LBP 2H, Hi4H2H SN 1 COX-2 RIB/KIF 2R T4
THEE (P >0.05), 4544 SN 1 COX-2 Fik B E /D (P<0.01). FHEHAH, 45641 SN H COX-2 %
KB P <0.01) (2, K 2).
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Table 2. Effects of electroacupuncture combined with LBP on COX-2 expression in rats with PD model
F* 2. BEEES LBP X PD 2EIKER COX-2 RIXHIFN

kil SR (AN A ALET)
o HEZH 14.53 +1.96
BEALZH 4593 £2.284
LBP 41 35.68 +2.304
T4 35.80 +2.24,
it 24.63 £ 1.97% 400
VeGR4I, P <001, SIS, P <001, 15 LBP 4L, P <005, SHA4lHE, oP <0.05.

F: (A) IEH4; (B) A, (C)LBP 4l; (D) H4&M4: (E) 4564,

Figure 2. Expression of COX-2
2. COX-2 KFRiE

3.3. StALGAR PD REKER SN 1 TNF-o RiAHIF MR

SN TNF-a FHIEMHZ TOH IR G AR B, WTREZE SN TNF-a FHVEMZ 0% FERUIK. AR R
A, A SN A TNF-a BH AL 0% 2 B B3NP < 0.01). AHEAEAIAL, LBP 41, HEF4IRLZE 541 SN
o TNF-o PHPEANZ 0% FE X W25 03D (P < 0.01). AHAL LBP 4, HLEHZH SN o TNF-o RIE/KV- 27T 5
RSP >0.05), 4ia4dl SN H TNF-a Rik &5/ (P <0.01). I AL, 4G4 SN TNF-a &
EREWAP <0.01) (W7 3, | 3),

Table 3. Effects of electroacupuncture combined with LBP on TNF-o expression in rats with PD model
3 3. HT4EE LBP I PD fREIKRR TNF-a RIEHIFNT

453 SR BN A AL ET)
o {20 8.73+1.80
HERYZE 31.13+2.18.
LBP #1 25.58 +2.29..,
T4 2578 +2.23..,
giaH 15.97 + 1.81:a00
W SaRAE, P <001, SHMALLLE, AP <001, 5 LBP 41, oP <0.05, SHEM4EE, oP <0.05,
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H; (E) g564.

VE: (A) IEW4; (B) #AY4; (C)LBP4; (D) Hih

Figure 3. Expression of TNF-a
3. TNF-a B95RIA

4. iFig

COX-2 J& THE G F G I —MiFs SRUNG, (EARAE. R B i (i 4 15 2 s Rk, NF-«B i
PR RO T fid R FURETR 8] COX-2 fE NI AR EN, TEMEBIT YRR AL S W AGYT ki
YER[9]. COX-2 fF1ET MR EUH #(SNpc) () DA REfH & oM/ NR T4, 7£ PD &35 Hl PD shisd
(R G R 5T R I COX-2 RIA 38 n[10] [11]. AR FiR A COX-2/Fi %I % E2 (PGE2)/1 [ £ It 4 E
S5 DA BeM & eI TI[12]. SRR TR DUEE A COX-2 BIFRIA ] AR/ PD B I 98 RE I S FIE
MFETTRL, i 4R DA REMIZTT[13]. BLE#FITHE R COX-2 7£ PD /i DA BEFHE TT A EANHE 5
S T R 3 S 2 R

TNF-a 1ENMHERRE A RIEM RN R —, SIHAMGIHME 7L, s i /0N e T 40 i A2 %
JR2 R A0 M = A o RS TNF-0 1] LAZE R 1 B S R APVEFT, (EK I  # 22 9 A0 TNF B JSOnT R 5
(1, B FECS RN IR T4 A 2 T I8 T A SRR AR, DR 5 ph 2R AT AR G [14] .
TNF-o 5 COX-2 —Ff, [FIFESZ NF-«xB % [15]. AR KM, BEARBLIEE 3-BlF(PL3K)/ & LG B
(AKT)/TNF/HP £ R G — AR A R (INOS) (5 5 Il B m] A 2 5210 PD (1R 42 K E[16].

LBP & M Zjftd 7 R I — MoK ig tE 2 0, BANs 2 M E B e f e . A b 40 i
JATD. PR SO R A WS SEELRATIEE. BB AL RBORIATT BT MR [17]. HFAR
B4R E IR FIEAL NS PD B AR HLEIAG O¢, 1 LBP (@it T A4 N Ca2Fl NF-«B il B BH W #i£2 R 4t
— IR A T (NNOS) F1 INOS Sk Bj iE £ T A A 1-[18]. SONG Z5[19]# i K I, LBP #&5 1 4 PD
BRI IEENRE ). 2 EEAKCERT TH 3. AEE—0F kB, LBP CME & —FPHi i PISKIAKT/#
BAF E2 AHOCEA 1 2 (Nrf2)Fligs 710, T By ik A0 SO0 & g [20]

ARSI FU AR B HAT BE O PD B K R ITE S # 3R I, {3 DA BetZ2 0 TH [ mRNA RIAH =,
P27+ DA REFHZEIUE FE[21]. AW 50 R B ARAT T RE R R S B AE KT 1 Z4R(IGF-1R)/JH & & 32 KK
Y1 1 (IRS-1)/IPIBK/AKT Jif 5 215 55 I, M E PD BN TH TR, R4 DA REfh &0, %%
fik PD HiB/NER IS B G [22] o« FRALR A ERZGWNIE T BANEIT AL, (RS 245 G — 7 TR THT 2%,
e 27, FRFIRILR . (ST 2455 51077 7] B35 FRAIK PD B M4 SORE R F/KF, 2k
ZINREKE[23]. AWK AR A TH 253 PD ML/ R DA 4G BRI EHI[24]
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TH {E G B DA [CHERE, 5 PD R EA BILEE R . AW 545 R A4S LBP JAYT PD KR
AT TH RIAH N, COX-2 Rk, BRI T 54l LBP siighifyy, HALHI TR LBP @it T
W NF-«B %, MM COX-2 Al TNF-o ik, WWEHNFRIRMERIN .. FEE LBP WA BEHEE
PIBK/IAKT, IR TH MERIA, 2Ry DA BEMZ T,

B M
ARBIIA T RF TS 7S
S5 3k
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