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APOE-TREM2 41 SIS IR FZEXTP/R 2% 18 BAm A S 2l e A B 1Y
LR EI TR

WAk, xE, Hiks, AEE, 2R, KRR (TMNPEGIEREEHT L, TR M 510405)

WE: BEY RAHEES E(APOE)-4 29 Je fil & 24k 2(TREM2) 13 538 383 89 #¢ JR T 7 (Osthole ) *F 7] R 2%
BB IRARSN AR ey KAE R ALE . Fik B RADRR @ (BV2 k) e, EANA0.1%
DMSO) ., A28 (ABy, 10 wmol-L7") ., FAMZHZL (B E KA, 2.5 pmol - L) RRATE S, T, KAl &4
(25, 5. 1 pmol-L™"), AHUHANALTHHTEP AhE, BLT AR 5 FHMH 24 h, ZLFREEE R
BV2 iR KB CCK-8 &4 4w it 7476 5 ; ELISA x4l 2a e X W -T & s ieA-% (IL) 1B, Ar/BRE R
F(TNF)a 89 &34 5 Fo92 % kA 20 o de KRR M1 B AR E4 CD16/32 69 kA ; B E R4S BV2 40 i03%
Fx bk x SH-SYSY @ et A 69 % vh; A X AN BV2 4903 i L& xt SH-SYSY @A e #h; KA
Western Blot, qPCR i&#aml2afeF APOE., TREM2 & & AL R AN, R L5E Gk, KAm BV2
R E R BEK(P<0.001), TNF-a, IL-1B 232 23§ 4 (P<0.001), CD16/32 % X8 R3g 5%,
SH-SYSY #a 44 %A %, SH-SYSY #a e/ = %9 27 3 (P<0.001), APOE, TREM2 % & % mRNA & ik %%
LA (P<0.01, P<0.001)., HAR AN, AT EHH BV2 @ie %520 245 (P<0.01, P<0.001),
TNF-a. IL-1B % &8 M Y (P<0.01, P<0.001), CD16/32 % %8 2R 35, SH-SYSY 20T &4 Pr ik &
BB FP BHK(P<0.05, P<0.01, P<0.001), APOE. TREM2 & & Z % B &2 2 FiA(P<0.05, P<
001, P<0.001). it AT L AR 550 BV2 20l td X MR B A 545085468, A4 TasS T
if APOE, TREM2 & & B A B &L A £,
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Study on Anti- inflammatory Mechanism of Osthole on in vitro Cell Model of Alzheimer’ s Disease
through APOE-TREM2

YAO Liwei, LIU Meng, CHEN Shuyun, QIN Yuyun, WANG Ziqi, ZHAO Wei (Science and Technology
Innovation Center, Guangzhou University of Chinese Medicine, Guangzhou 510405 Guangdong, China)

Abstract: Objective To explore the anti—inflammatory mechanism of osthole (OST) on in wvitro cell model of
Alzheimer’ s disease through APOE (apolipo protein E, APOE)-TREM2 (recombinant triggering receptor expressed
on myeloid cells 2, TREM2). Methods Mouse microglia (BV2 cells) were divided into blank group, solvent group
(0.1% DMSO), model group (ABi-s, 10 pmol:L™"), positive drug group (dexamethasone group, 2.5 pmol-L™"),
OST high, medium, and low dose groups (25, 5, 1 pmol+L™"). OST high, medium and low dose groups and
positive drug groups were given pre—protection for 4 hours and then given B—amyloid protein 1-42 (AB,-+,) 24 hours
to damage mouse microglia for establishing Alzheimer’s disease (AD) cell model in BV2 cells. CCK—8 method was

used to detect the cell survival rate of each group; the ELISA kit was used to detect the expression of inflammatory
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factors interleukin (IL) =13 and tumor necrosis factor (TNF) -« in the supernatant of cell culture medium of each
group; immunofluorescence method was applied to detect the expression of CD16/32, marker of the M1 type
proinflammatory phenotype in cells. Inverted microscope was used to observe the influence of BV2 cell culture
supernatant on the morphology of SH-SYS5Y cells, and the influence of BV2 cell culture supernatant on apoptosis of
SH-SY5Y was detected by flow cytometry. Western Blot and qPCR were used to detect the protein and gene
expression of APOE and TREM2 in cells. Results Compared with the blank group and the solvent group, the
survival rate of BV2 cells in the model group was significantly reduced (P<0.001), the secretion of TNF-a and IL-18
was significantly increased (P <0.001), the fluorescence of CD16/32 was significantly enhanced, and the damage
and apoptosis of SH-SY5Y cells was obvious (P <0.001). The protein expression and gene mRNA levels of APOE
and TREM2 were significantly increased (P <0.01, P<0.001). Compared with the model group, the cell survival
rates of the OST groups were significantly increased (P<0.01, P<0.001) , TNF-a«, IL- 1B secretion was
significantly reduced (P<0.01, P<0.001), CD16/32 fluorescence was significantly weakened, SH-SY5Y cell
status improved, and total apoptotic rates of cells decreased (P <0.05, P<0.01, P<0.001), the expression of
APOE, TREM2 protein and gene levels were significantly reduced (P<0.05, P<0.01, P<0.001). Conclusion
Osthole has a good therapeutic effect on the inflammatory response of BV2 cells induced by ABi-». The mechanism

may be related to the reduction of APOE and TREM2 protein and gene levels.

Keywords: Alzheimer’s disease; neuroinflammation; BV2 cells; osthole; APOE-TREM2 signaling pathway
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2 MBI 25 T AN WL IR S e 3 5038, IR R4
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A IL-18. TNF-o Far, SLIREE 3 K.

1.9 SPEHEEILEKIM CD16/32 ik B X Huk K i
) BV2 4l 4 BB A5 L 3x 10° S 9 20 il B 25 9%
FHY 24 LM &R “1.67 TR THAHEG, DL 4%
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&40 BV2 IG5 B, 48 h 5 THE B WAEE T
FL4%4H SH-SYSY 44,
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ASFHBE, iR F#E 10 min, 4 CFLL 13 523xg
B0 10 ming 3¢ B, 75% O EEVEVE 2 K, A5
RNA 738 XUEHE T, A DEPC ZKJ5 R4 RNA #k
., %H GoScript Reverse Transcription Mix, Oligo
AT 5k, qPCR VAR R : cDNA iz 2 wL, I
W5l Y. TUEsI 94 0.4 pl, GoTaq qPCR Master
Mix 10 pL, CHEERZER K 7.2 pL, MAAF 20 pL, T
7500 5 i PCR A EHLIEATY M SO, 4%
fF: 95 °C 2 min; 95 C 15 s, 60 C 1 min AR,
40 MEI . dsR S A CefE, L GAPDH AN
%, RH 2% H I mRNA X R, S0
TR 3,

#1 oPCR3I¥ESI
Table 1 Primer sequences for qPCR

FE[X Bzl K bp
APOE  Forward primer:5’~GACCCAGCAAATACGCCTG-3’ 19
Reverse primer:5’~CATGTCTTCCACTATTGGCTCG-3 22
TREM2  Forward primer:5’-CTGGAACCGTCACCATCACTC-3’ 21
Reverse primer: 5’ -CGAAACTCGATGACTCCTCGG-3’ 21
GAPDH  Forward primer:5’ ~AGGTCGGTGTGAACGGATTTG-3’ 21
Reverse primer: 5’ ~TGTAGACCATGTAGTTGAGGTCA-3’ 23

1.14 FilFREBL 7k SR SPSS 21.0 Gei Attt AT
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Y
=2y =98

2 FR

2.1 BEIK AR ABe B 1 BV2 ST IS K1Y
Wl ZERIE 1, SEAARE, BEAHTE AR .
140 24 h 5 40 LA T SR B B R (P < 0.001) , 35
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RYE F IL-1B. TNF-« 43 i & o 2 8 hn (P<
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Figure 1 Effect of osthole on the cell viability of BV2 cells

damaged by ABo(x x5, n=3)
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Figure 2 Effect of osthole on IL-1f and TNF-o secretion of
BV2 cells damaged by ABi-o(x =5, n=3)
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Figure 3
CD16/32 in BV2 cells damaged by AB,-..(IF, x400)

Effect of osthole on the expression of M1 marker
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Figure 4  Effects of BV2 cell culture supernatants on SH-SY3Y cell morphology after pre—protection with osthole (x400)
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AR N PARUSHLEI e AR BUTUTER, MMIE B T % PEDE
T4 AR YOS Tau 5 P28 35 AT fih 2 /)N S5 40
MFEEE , SRS RGNS HERAE, WERME
BRI A, A G RSB THE . M
SEAE BT AT BB ] R 21 RO 1) & R L, T R 2
BT IR 2 vt SR A B 5 R S 1 XU PR 3% 1) 45
FF IR AR BYDTRUR Tau 2 F 728 4 B Y
JRENE . AR R AE AR BEHURT NFT
BT EE TR, FIAEIE AR KA F=A

APOE 2 KMih FZ RIS EN, FEHEEK
J AT M A ORI 430, T F /DN I I 40 B B2 HDIL
FERBURL H A R A30, dt ) AL 2E g PR
APOE [} 5 ¥R APOE4 (135 1% 55 22 Fh i 22 1R 47 95
I3 118 298 AUBSE B4 L & 9 s [ R s I PR 05 4 22
Ko APOE Z 5375 s X #h 28 2 48 (CNS) 1Y % 1 J
IO7, SR AR ) B 8 R T Y o AL AN A
APOE WFFTERERE N RAEFRE . AP AB, A
APOE 7E (A& P 1 #1282 0 6 38 530 Tau 25 A 3 B2 B 1R
b, ERRERME Tau ARG, APOE BIFETE
R 2T S APOE BB 4P 206 T
FET-, APOE FZMA Tau WA FEHLHI, T2 Tau 5 H#E

MRtk , nl e H A AW S & R E 1) BE
(APOE4 > APOE3=APOE2 > APOE1), &35 A[A
FREE IR TS . AP LB, APOE L[
i bR /N BT R BN LPS A MR R N B 5 . AR
M, 5 LPS B3/ B 40 i APOE i 2k 35 5 G 73
RN A, FER BT AR S A 2 R RS T,
APOE fift = T AR AT R ™ AR B

TREM2 7E K ik o A /s e Jox 40 Jf 3R 3k B,
TREM2 1 43R J& BYBAT IR 2 v R 1) fa B I 2R 22—
H i 2 BE AR T APOE, TREM2 € £ 8 UE W J2
APOE Z {&™ {H & 3¢ F APOE J& 75 78 I Vi# 52 M
TREM2 3R 24 A o Ulrich SF5WREEE), ft=
APOE MI/NE 5 B VE MR BEHAH OC A4 /NI o 241 A e
Z TREM2, TEMZHT, Jendresen 55538 i< S 56 UF I
T APOE (1) 3 B SR Y REAE S TREM2 138N 51,
I LAF AR 1 2R TREM2 Z AR 1555 S
BRI, ABFFEHI T APOE, TREM2 11478 [ Fl1 5L A
FkAKF, LLEEH APOE-TREM?2 18 B % 96 4 52 Y
WAIVER .

W R A Hh 25 R T 1) R EE PER2. IFAE
RIN, IR R AR T 0 10 kA kR i
S R VE | B Y s T (S I (B = W= X N5 i i N
ST IS AR 755 BV2 4 g 48 iF 2 57 AR SR /R
PGB, S5 IR R T 0 IdE AR . 151473
) BV2 4 RAE, $& = AR TS o, BRAR AN 2
TH5r W, AIfE5 i APOE, TREM2 # H &L A
FbA K. FRIRTRZMBLRHLHI T HES APOE-
TREM2 i A 5¢, WG SR B IR+ R A 2R
Tyt rh B FIPLT PRS2
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