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Effect of Icariin on TLR4/MyD88/NF-kB p65 Signaling Pathway in Hippocampus in Rat
Models of Alzheimers Disease
XIE Liquan, CHEN Yuanyuan
Abstract: Objective: To observe the effect of icariin on toll-like receptor 4(TLR4)/myeloid differentiation
factor 88(MyD88) /nuclear factor kappa-light—chain—enhancer of activated B(NF-«kB p65) signaling pathway
in hippocampus in rat models of Alzheimers disease(AD). Methods: A total of 60 SD rats were randomly
divided into the sham operation group, the model group, the positive control group(0.25 mg/kg Donepezil
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Hydrochloride), and the icariin groups of low dosage, medium dosage and high dosage(30.00, 60.00 and
120.00 mg/kg respectively). Except the rats in the sham operation group, all rats were injected with ARBss_ss
to establish AD models. After four— week treatment, Morris water maze was used to test the spatial
learning ability; the activities of superoxide dismutase(SOD) and catalase(CAT), and malondialdehyde
(MDA) in hippocampus were detected with the kit; enzyme-linked immunosorbent assay was used to
measure the levels of inflammatory factors [tumor necrosis factor(TNF- «), interleukin— 1B(IL— 1B),
interleukin— 6(IL— 6)] and neurotransmitters [acetylcholinesterase(AchE), acetylcholine(Ach), choline
acetyltransferase(ChAT)] in hippocampus; Hematoxylin and Eosin(HE) staining was used to observe the
pathological changes of hippocampal neurons in rats; Western blot was used to detect the protein
expressions of TLR4, MyD88, NF- kB p65, cleaved cysteinyl aspartate specific proteinase— 3(C-
Caspase3), and B-cell lymphoma-2[Bcl-2, Bcl-2-associated X protein(Bax)] in hippocampus. Results:
The escape latency in Morris water maze of rats in the model group was prolonged when compared with
that in the sham operation group(P <0.05), and the number of platform crossings and the time spent in the
original platform quadrant in the model group were decreased(P < 0.05). The levels of Ach, ChAT, SOD and
CAT in hippocampus and the protein expression of Bcl-2 in rats in the model group were significantly
decreased when compared with those in the sham operation group, and the levels of AchE, MDA, TNF-
a, IL-B and IL-6, and the protein expressions of Bax, C- Caspase-3, TLR4, MyD88 and NF-«kB p65
were significantly increased(P <0.05). In the CA1 region of the hippocampus in rat models, there were
disordered arrangement of neurons, loose neuronal cell structure, karyopyknosis of neurons, and the
formation of vesicles. The escape latency in Morris water maze of rats in the positive control group, and the
icariin groups of medium dosage and high dosage was shortened when compared with that in the model
group(P <0.05), and the number of platform crossings and the time spent in the original platform quadrant
in the model group were increased(P < 0.05). The levels of Ach, ChAT, SOD and CAT in hippocampus and
the protein expression of Bcl-2 in rats in the positive control group, and the icariin groups of medium
dosage and high dosage were significantly increased when compared with those in the model group, and
the levels of AchE, MDA, TNF-a, IL-B and IL-6, and the protein expressions of Bax, C- Caspase-3,
TLR4, MyD88 and NF- kB p65 were significantly decreased(P <0.05). After administration, neuronal
damage in the CA1 region of the hippocampus was improved to various degrees in rats of each
administration group. Conclusion: Icariin can regulate TLR4/MyD88/NF-«kB p65 signaling pathway to relieve
oxidative stress and inflammatory responses in hippocampus of rats and inhibit neuronal apoptosis, thus
alleviates AD.

Keywords: Alzheimers disease; Icariin; Neurotransmitters; Inflammatory factors; Oxidative stress;
Apoptosis

BT R PIE R (AD) JE LT PN IBE G AICIZ R s RS i A A AN W B L SRl &
RES TN BRI R R LB 50, Hk  BXBRRA IR, R EGST AD IH 2. 72
WETERAE B HH (AR) TIUFE SR ULGFE/ME  FEFREFENTEERSZ—, BA R R,
ARG RS TEPEARSC, SHANAST AD ISRl BrEAk . U BURAAER, BRI R AR T
FELHRCTE P 400 74500 A NMDA SZARBEBEPESEHUR 0 32, Bk B EH Trom s R, ARG —E
XPNHIRRG | AR —E SRR, (HRE MBI RGeS, HRARBLH A ]



HHE 202341 AES58% 18
- 8 - NEW CHINESE MEDICINE January 2023 Vol.55 No.l

W, ARSI TR AD K ERIAFI DI RERT ek
S RO RAE . MR T S

1 MRl5FHEE

1.1 SR SPF Gkt SD KL 60 H, 6~8 J&
1%, PRFTE 200~220 ¢, T A6 DIAEAE YRR 2
H[VFATIES . SCXK(5E)2019-0010], K FUAFE T-#i
LB RS S E, MR 18 ~26 C, i
B 40% ~70% , "] HHBEAKE

1.2 AMEIRF  EFEET (AiE=98.0%, JtniHE
I E R A BRA R, LS. A2148); HhREZ
WRFF A (EA 2 A BR AR, E 255 H20050978)
TERYEE B BRI A BE 25-35(ABusss) (sigma A H], it
5 A4559); B E ALY BAL G (SOD) | it E AL A
fiti (CAT) . P9 (MDA) K075 & (Fa mt A=)
TRMFFT, S A00132, A00721. A00312);
Jir g SR AE I T — o (TNF-o) 20 04 2% (IL) - 1B
1L-6 KF ELISA 377 & (U LA Y TR B
", LS. EK0526. EK0393. EK1742); < MkAHbS
B B (AchE) . & Bt IH % (Ach) . 5% & P 5% 7%
it} (ChAT) KB ELISA 307 & (s B Rk A BRA
H, ft5 . EKR31032. EKR31031. EKR31172) ;
B— 40 it b B 988 R [ - 2 (Bel-2) . Bel-2 #36 X &
F (Bax) . 55110 e 20 R K A 2 IR & -3 (C—
Caspase—3) . Toll FE3Z{& 4(TLR4) . BEFE/ LA T
88(MyD88) . 1% F—«B p65(NF-«kB p65) . B-/JL5h
1 (Bactin) FLIKRIE H Abcam A w] (it : ah32124
ab182734. ab32042. ab217274. ab133739. abh32536.
ab8226)

1.3 BWEE, PERBZHE KEGEN RS 7d
o, JFGRERL, 60 2 SD MEME K BRBENLIEE 50 B

AT AD ¥E#, FF 10 RKRMBEFARL., =
FZICHR[6)EAT AD I, JrEUNT ¢ ABwsss T
0.9% FAL SN VE WA (4 pg/pl) 5, 37 CHFH 7 d;
K HIET 28 50 BRI K BT 181 Sk, B &R 4
Ah, FEH A KBRS CAT XS ABasss 5 pl,
T AR KR I ARTBUCE 0.9% b ahiE i, 5
227 do SR Morris 7K 28 B SEHG IR B2 > Fidi2
RESr, 2 IRk R TR R I W TR ARLL, P
B G B A5 BRI [B) A0 28 B 5 U8 B b, SR
B S BTN B R IE LAY 50 HOR R, Rl AL
SRR, PHPEXT IR, EEETMK. P 5

Rl 54, B4 10 H, S s T 4G
57, BHPEXTREZH R BRUZ5 T 3 R 2 23 WR 5T 0.25 merke,
S SCHER TR E R IR L RRIER 4 30.00.
60.00, 120.00 mg/kg, ¥ XN EEFEE, BF
AR AL A Y 21 SRR AR 0.9% AL BN W, TRYT
4 8,

1.4 Morris KX ERMKRZESZIZES HITSE
WIS 2 K, S5 3CHR81% K BT Morris 7K B
W, PR R A 2= 2T 68 ). 2 AT 2 6 d ¢
B, HES d KRBT FHOF 614, WK RTE
120 s R EIK T 5 A ] GBI 5 56 6 K
2, 0% 120 s IR BRAE R BT e S B 5
AT [1) o265 B R 4D 65 AU K

15 HAB-FRO(HE)LEBRNEEREFHET
Morris ZKE BV SLIR A A, PR BRI LEU, vk b4
B, RN ARGy, — R E T 4%
W, — ol TAkS . KRG SHA
ET 49T EEAER T 48 h 5, R 70% . 80% . 95%
FTCIK CBEREBEIK, ZH2REH, A
s, VI 4 pm JBEZA Y A PR R
TKEEE . 95% . 80% . 75% BEkhEEWRE Kk I
AAEG A 3 min, MRS RYE@W, FHRIR 1k
3s; HRIKWPE, PRI 3 ming K. B
Ja, B, LS BT (BRI T, CX33) F g
WD) CAT DX EE2E AR

1.6 KFEHRNEDHLE SOD, CAT. MDA Kk
TOBMMAL K LR, EELFERE 10 em,
6 000 r/min 5 F 5.0 10 min, 3% ML) & B B
SRR 4141 SOD . CAT H MDA /KF-
1.7 EEEK & R BT i 48 M 28 i B F A0 4 4253 R 7k
OB LK B E, BCA LT ER HE i,
SR FHTRERR B2 W B EASHIN g 4 2 9 i PR F (TNF -
IL- 18, 1L-6) 7K ~F DL S #ff 28 3% Jit (Ach, AchE,
ChAT) /K-, S5 A5 B die B ) & U B 5 47 7™ A%
Ak

1.8 Westernblot #& i B HLEHRIEKTE
K EAR, RS RIE S M, BCA Ak
BV . BB R KB TR, SRS B B A
FREFAEZR (NCOBRE L, FH S%WilE4- Wit 2 h, 4 C
BE —Pr(1:800) %, FHIEE —H(1:5000)2 h,
B85 R Image J R A53 BT 8 P A% I BEA



HHE 202341 BEs555% 18
NEW CHINESE MEDICINE January 2023 Vol.55 No.l -9

1.9 GFitZEHE  BdiRH SPSS24.0 #7581
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BEFEEARA 10 121863£164.07 331.68£21.70° 328.77+36.68°
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E: O5BF KA, P<0.05; QLA MAILE, P<0.05
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