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H E: BM RIESRIEE D-FEAN (D-galactose, D-gal) 55 BV-22 /MEFRAIMZEZ IS THH]. 3% KA 200 mmol/L
D-gal '3 BV-2 ey, @ MEAieng /1. diEss. e, 22k B- LA MEEEE (senescence-associated-B-
galactosidase, SA-B-gal). A F KA HIEEHIHIR 1A (cyclin-dependent kinase inhibitor 1A, p21). B EH H2AX
(phospho-histone H2AX, yH2AX) HIFRIE, 1N FS R/ MLRAMRIEEMMER . B SO/ NR AN R 2 A2 7 R R,
FIEEEE DRI S, Sz I AEAS 34 TR/ SR AT 2 AR DI AR R A5 5188, R qRT-PCR BRI TE X200/ MR T 22
KB ER, Hit—PHRES R T (C-X-C #t) Bifk 10 (C-X-C motif chemokine 10, CXCL10) %5 BV-2
JMIEZIMER . 868 44T 50 pmol/L ¥%3R 24 h ALEd H =4y /7 (P<0.00D). BGE4IMIERS. BIEFEK SA-B-gal W55
MkE (P<<0.01. 0.001). T p21 Al yH2AX FEEFIL (P<<0.05). 18/ Go/Gr HILHARE HHE (P<<0.01) KIELE/INI T 4HM
W EENERERY, MR LN SR FEg RS EE. F5RBE N A AR N F (C-
C #J0) itk 2 (C-C motif chemokine 2, CCL2) CCL4 #1LIEF (C-X-C 2£70) 524k 4 (C-X-C chemokine receptor type 4, CXCR4)~
LA T (C-C F#:J6) 54k 5 (C-C chemokine receptor type 5, CCR5)+ CXCL10- Toll #£524% 2 (Toll-like receptor2, TLR2) TLR4-
JiEE R AEA ¥ (tumour necrotizing factor, TNF). FAZIHI/Z-18 (interleukin-1B, IL-18) [ mRNA 7K°F (P<0.05. 0.01. 0.001),
B3 N CXCLI0 KIFRIE (P<0.05), W#ELE CXCLI0 5HERMEEL (P<0.001). 45 HE-Z ] fedmid A5 bR 7 KA
KFIEN ML, IELE D-gal % FH BV-2 fisEE .
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Baicalein retards D-galactose-induced senescence of BV-2 cells through regulation
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Abstract: Objective To investigate the molecular mechanism of baicalein in delaying senescence induced by D-galactose (D-gal) in BV-2
microglia. Methods The senescence of BV-2 cell was induced by 200 mmol/L D-gal, and the effects of baicalein in delaying cell senescence
were evaluated by measuring cell viability, cell morphology, expression of senescence marker senescence-associated-f-galactosidase (SA-B-
gal), cell cycle protein-dependent kinase inhibitor 1A (cyclin-dependent kinase inhibitor 1 A, p21) and phospho-histone H2AX (YH2AX), and

cell cycle. Differential genes related to microglia senescence were searched by literature, and the gene network was constructed. Key genes

i EHER: 2024-06-20

EQUBR: 708 HERF 7L B AR S EE  (202203021211292)

TEEENY: K&, &, WLsiE, W7 228 %: . E-mail: 1577504249@qq.com
HBIEEE: & W, BIEER, BIAESIN, WEPAAES FiELi . E-mail: gaoli87@sxu.cdu.cn



PED 2024FE 11 5 5% $ 218 Chinese Traditional and Herbal Drugs 2024 November Vol. 55 No. 21 - 7301 -

and pathways related to microglia senescence were predicted using bioinformatics analysis, and baicalein regulatory effects on key genes
related to microglia senescence were verified using qRT-PCR. The effects of baicalein on chemokine C-X-C motif chemokine 10 (CXCL10)
induced BV-2 cells were investigated. Results The results showed that 50 umol/L baicalein for 24h could delay microglia senescence by
increasing cell viability (P < 0.001), improving cell morphology, significantly decreasing the number of SA-B-gal blue-stained cells (P <0.01,
0.001), down-regulating the expression of p21 and yYH2AX proteins (P < 0.05), and decreasing cell cycle arrest in the Go/G1 phase (P < 0.01).
Bioinformatics analysis showed that the chemokine pathway was significantly enriched in microglia senescence. Baicalein significantly down-
regulated the mRNA levels of chemokines and their related genes C-C motif chemokine 2 (CCL?2), CCL4, C-X-C chemokine receptor type 4
(CXCR4), C-C chemokine receptor type 5 (CCR5), C-X-C motif chemokine 10 (CXCLI0), toll-like receptor 2 (7LR2), TLR4, tumour
necrotizing factor (TNF), interleukin-1f (/L-1)) mRNA levels (P < 0.05, 0.01, 0.001), significantly down-regulated the level of CXCL10 (P <
0.05) and reduced CXCL10-induced cell senescence in BV-2 cells (P <0.001). Conclusion Baicalein may delay senescence induced by D-

gal in BV-2 cells by regulating the expression of chemokines and related genes.
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SR A5 T iEEg, Dtk R Mg AN S, R
PR RGN R A IR AL, 9T
77 0 S 2 4 8 AR AT PR 0 B2 (AL RO A U AR A
1 #
1.1 ZRpatk
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Y ILREARAF .
1.2 ZA@5EF

D-gal (fIt'5 A600215) DMEM = b 7% 3 (41t
5 E600008). RFff4-ME (b5 E600001).
BR/EBERBW (L5 E607011). kR (ft'5
E607002). —HIEEAK (5 A610163). BCA &
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THREARAR; HER (5 1220150711, FEY
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5 CA1510) WHZRFEEAF; HIiMEE-3-BER A
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388 14 B HD 1 57) 1A Ccyclin-dependent kinase
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ab26350) e HZEE Abcam AF, BRI AN
FRic L 2P S 1gG Bk ('S bs-0295G-HRP) 1
A AR HARARAF; EHHET (C-X-C %
J6) Btk 10 (C-X-C motif chemokine 10, CXCL10)
R (5 AD2829Mo) W H Jb 5T 22t FE [K A & 5
CXCL10 HAHEH (5 1213153) WH*E
PeproTech A #]; PrimeScript™RT Master Mix (L5
RR0O36A ). TB Green® Premix Ex Tag™ II (flt5
RR820A) ¥ H H A TaKaRa A A .

1.3 Y&

TE-2000 5% {5 B . 445i ( H A Nikon A 7)),
Infinite 200 PRO M H§HR1% (Ffi L Tecan A7),
CytoFlex i zCAH M 23 BT A CHp ) D1 50 & 22 7R ARe 20
7)), Mini-PROTEAN Tetra H,3k{X (3£ BIO-RAD
A7), ChemiDocTM XRS+ 124K itk R4t (3
BIO-RAD A7), CG-05 7 Real time PCR X (
) AT R A TR A D
2 7k
2.1 YHREEEFR. PEKNGRTA

BV-2 400595 T & 10%FBS. 1% 5 %/55 %
1) DMEM @ik, BT 37 C. 5% CO»
R FR b 5598 FRAIIK R 75%~85% 0 FH R
AT AL AR LA S G SR 5006 . 4 M 7 sk HELH
BRI DL i B R A FFE (6.25. 12.50% 25.00.
50.00 umol/L) #5244 . i HR 41 T e 52 A R 97, A
RIZH25F 200 mmol/L D-gal 55 24 h, A4 T
ANEFIEFEEEWATE 20 /5, M 200 mmol/L D-
gal 55 24 h.

2.2 HRIESINE

BV-2 AU LAGEFL 5X 103 AN/mL K55 B Refh T
96 fLAR i RE IR R IGEE, Fid BIEW, AR “2.17 T
NOFEBATY G . BALIIN 10 uLMTT (5 mg/mL),
& 4h J5 TEEARA 570 nm AR TIROGEE (4) 4.

IHRIE T = (A 25— A w6)/(A sm— A 2r1)

2.3 SA-p-gal 3t

¥ BV-2 4Hiu LLEFFL 5 X 103 AN/mL ()25 B efh T
6 fLtirh, HRE “2.17 DR IREE T2, ST PBS
TS 1R, AEFLIN 1 mL [ e iR =35 E 2 15 min,
PBS J5¥E 3 TR, 1418 SA-B-gal 177 & 5 B 5 e 1) 4%
AR, LI 1 mL B, 7£7C COL tE
T A R . IEROE R T FEALE A R
R AT, T Image-J ARG BH 41
B, HHiH5 SA-B-gal YLt PER,

SA-B-gal JLtafHMEA =5 R 4n % CE240 i) S 4%
2.4 ZHBAFLISMER

BV-2 ZHfig L “2.37 TR Ik T 6 FLARH,
R “2.17 BUNTHEBATE 2, FESOCRME T
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2.5 “HBEREIHEA

BV-2 ZHifg L “2.37 TR Tk AT 6 SLARCH,
R “2.17 BUN kAT 4. WA, A
500 pL T4 70% CEERE €, PBS PR E
%, JIA 100 pLRNase A ¥, 37 CIEE 30 min,
PO 400 pL PI VGBI H 30 min, {3
240 L (SCASL 0 2 AN ]I 3] DNA 2
2.6 Western blotting ;3

OB IAN BV-2 4Hiff, fR4E “2.17 TR
TiEdAT R, UK BRI, 2 EL BN 4
ZURMAT AR, A BCA A& NEEH
WEE ., HAMME 10%8 12% T “heEmmRmN-%
MR CEE R vk, %5 % PVDF i, Jifis ks 1A
2 h, HIIIAN—HTp21 (1:1000). yH2AX (1 :
800) I GAPDH (1:2 000), F 4 CUkfHmHEL
B, TBST &R, A HHE 2h 5 &%,
il p21. yH2AX & A EIEKT-

2.7 NRRARERE X E S EE PPI MEHIIDE
7E PubMed ' PL “microglia” “senescence ”
“transcriptomics” {F N AT RI R, BRI EERE
NN AR S RIS HE . # A STRING
(https:/string-db.org/) Hifs 2, ¥ B R BAERHS
SEMEN 0.9, FHER-ERMEAEHKR, FA
Cytoscape Chttp://cytoscape.org/) BRAF A4 5 FE Rl -2 (]
FHEAEHI M5
2.8 EVMEEESH

{5 FH Metascape i#f 4 (https://metascape.org/) i3t
1T GO 53 HT, f# ] Cytoscape # 4+ ClusterONE-
MCODE THBEATRIEDHr, Hr ClusterONE ZEH
P<0.01 {1455, MCODE i /MForBIEIE N 2.
Cytohubba B BEATHFNEE 14 73 1, FIFH Venn P43k
(http://bioinformatics.psb.ugent.be/webtools/Venn/)%:
HIAFE AT T AR ERF R, SRR
2.9 RT-PCR S£3§

K H qRT-PCR Fi AR M LA T (C-C 2J0)
A& 5 (C-C chemokine receptor type 5, CCR35)-
LT (C-X-C 278) %4k 4 (C-X-C chemokine
receptor type 4, CXCR4). AR ¥ S HAH L A
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B (C-C £Jn) Fifk 2 (C-C motif chemokine
2, CCL2). CCL4. CXCLI0- Toll #3524k 2 (Toll-
like receptor 2, TLR2) TLR4 I S1 L K ¥~ (tumour
necrotizing factor , TNF ) . [1 40 g /¥ & -1p
(interleukin-1p, IL-1f) APy 25 A H g -3-w iR
Jiit 20 ( glyceraldehyde-3-phosphate dehydrogenase

GAPDH) [f] mRNA FRiA/KF, ffH NCBI ik
(https://www.ncbi.nlm.nih.gov/) AT 5I1¥)¥51t, 514
AR 1. $2H BV-2 4000 &4 RNA, fli [
PrimeScript™RT Master Mix ¥ H ¥ 3%4 cDNA,
il TB Green® Premix Ex Taqg™ 1147 qRT-PCR,
i 272215 mRNA R IA

x1 514955

Table 1 Primer sequence

SEA LS (57-37) NS (5-37)
CCR5 ACCACACCGGGACTGTGAAA TCTCATGGCTTCTGAGGGGC
CXCR4 AGGCAGTCTATGTGGGCGTC GCTATCGGGGTAAAGGCGGT
CCL4 CTCCCGGCAGCTTCACAGAA GAACGTGAGGAGCAAGGACG
CXCL10 GAGACATCCCGAGCCAACCT TTCTCACTGGCCCGTCATCG
TLR4 CGGCAACTTGGACCTGAGGA GGTCCATAGCAGAGCCCCAG
TNF CGCCACATCTCCCTCCAGAA AGGCTGAGACATAGGCACCG
CCL2 AGGTGTCCCAAAGAAGCTGT GACCTTAGGGCAGATGCAGTT
IL-1B ACCTCACAAGCAGAGCACAA GTCTTGGCCGAGGACTAAGG
TLR2 GCAGGAGATGTGTCCGCAAT CTGACCGGTGATGCAATTCG
GAPDH CCTCGTCCCGTAGACAAAATG TGAGGTCAATGAAGGGGTCGT

2.10 CXCL10 #&3]

BOSECAE KA BV-2 4iif, R4 “2.17 TR
JiiEes 2, 1 ELISA 1577 6 1 BH ks 5 25 40
B FEM I CXCL10 7K
2.11 X} CXCL10 55 BV-2 401 SA--gal RIS/

O AE K BV-2 4012, LAREFL 5X 103 4~/mL
I FERERRT 6 FLAR . R HTUGIE 2 h 5, JIA
CXCL10 EAEH 125 ng/mL 535 24 h, #i/1] Image-
T BAFGETH AT AREL, JETH SA-B-gal JtBHM: %
2.12 G ESWH

{4 Fi| Graph Pad Prism 8.0 #F 34T 48 it #r,
ISR R X +s Fon, RARE R Z 5t

AT 45 2H 18] B o
A L5
X
510
"
2 05
F

0 50 100 150 200 250 300
D-gal/(mmol-L™")

3 #R
3.1 D-galifS BV-2 fifaz=E
KA D-gal %S BV-2 4ifig%E¥, SxiiR4ltk
5, 150, 200, 250. 300 mmol/L D-gal 7] i 2 F&{I%
YIS 19t 2 EAMS (B 1-A). SA-B-gal H1EHN
YRR EE E AR B, xR ZH LEEE, 2004250 mmol/L
D-gal Y] B ZME A H (- 1-B. ). &
FFW], 200 mmol/L D-gal A %5 BV-2 4,
AT 36 B FE AT )5 5258
3.2 Xt D-gal 55 BV-2 {RRRYIRIFMER
AR AHNE S AN AR 7T
ZEFEN D-gal 'S BV-2 UM ER . 45 RE0R,
50 pmol/L B Z 0 A MIE A s (B 2-A). 5

skokok

100 150 200 250
D-gal/(mmol-L™")

D-gal/(mmol-L™")

A-BV-2 41015 77; B-SA-B-gal Y+t (X40); C-SA-B-gal Jetaftha; Hxt@ALLE: “P<0.01 **P<0.001.
A-cell viability; B-SA-B-gal staining (x 40); C-SA-B-gal positive rate; P <0.01 **"P<0.001 vs control group.
1 D-gal Xt BV-2 {RA5E F3F0 SA-B-gal REBRIFME (X+s,n=4)
Fig. 1 Effects of D-gal on BV-2 cell viability and SA-B-gal staining (X £ s, n=4)
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NI /%

XTHE 6.25  12.50 25.00 50.00
& F/(umol- L)

D-gal 200 mmol-L™! -
#4350 mmol-L!

B s

skskok

LI 1/%

0.5

0

D-gal200 mmol- L' -+ + + 4+  +
WEFR/(umol L) - —

6.25 12.50 25.00 50.00

A-EXFNF BV-2 QUM A 1052 B3RS 254t D-gal T BV-2 4H0E RN C-AMEARIF (X100); SxfiRZ4LE: #P<0.001; 5

R A *"P<<0.001.

A-effects of baicalein on cell viability; B-effects of baicalein on cell viability of D-gal-induced BV-2 cells; C-images of cellular morphology (x 100); **P < 0.001 vs

control group,”™ P < 0.001 vs model group.

2 EBEEX D-gal iFS BV-2 URIMER (X£s,n=4)
Fig. 2 Protective effects of baicalein on D-gal-induced BV-2 cells (X £ s, n=4)

SRR, TE D-gal ST, 400G /& &
(P<<0.001), 4HMIfEARA SR, 4HfZIs K il
Zofihe; SHEEAALE, 45T 50 pmol/L B2 1]
BEREMMIE S (P<0.00D). EMPIES (B
2-B. C), &K, 50 umol/L EXZEX] D-gal if5
T BV=2 #if 2 B R 1EA .
3.3 JEZE D-gal i55H BV-2 AR E(ER

IS AGI SA-B-gal FHPELNAAL. TEZA K p21
A yH2AX HEEERE. UM, TP S RS
BV-2 42 MfER . Wik 3 Fow, SxiEL
B, ZEH BV-2 YR ILN SA-B-gal A4 %
BEWZ  p21 Fl yH2AX & A FIE B EWIN. Go/Gy
4 o 45 (P<<0.01. 0.001). SHEERIAELL,
25T 50 pmol/L B %2 nl 3 [k SA-B-gal FHE
Y%l (P<0.001), F#MK p21 il yH2AX HEHFKIA
(P<0.05), Zfif Go/Gi HAMAHH A s (P<
0.001). Z5RKH, WEKTLELE D-gal F5F 1) BV-
2 L.
34 NREHEMEEEXEEREES R

T I SCHR A PR 1R0-351,  JLUST AR BN ST 4 L 5
MRERRIERERNIL 273 4, BUEERNSA

STRING ##s PR UL R N SRR EAE o BRI 55
A, K EEERT 0.9 MER-EFMEEHS
A Cytoscape i fF, 453 77 N7 (58 2). M4
T AN ER O (Betweenness centrality) X &
HATHEY , £33 3EK] FNI. TLR4. VEGFA . TNF .
CSFLR. TREM2. STATI. CXCL10 %%, VLZI0™5 55
Fon (B 4-A).

N T IRNRTC/ N RN Z L], K Bk
77 AR SN Metascape £ 2217517 GO b (]
4-B). CytoHubba j&—Ffi 8 T #i $h W 25 535 (1) 2L [
FEFF T A, FIH CytoHubba 75 2HEFRT 10 HFEH
(K 4-C). FI] MCODE. ClusterONE X} & 4-A
L RIEAT R, [BIAFERERSE (B 4-D.
E). 12 Venn BN RIS M AIFH Fh S5 44 3 b 00
SRR R TS, R T/R, ClusterONE
4 CytoHubba 2 T HRIAEERA CCL2.
CCR5; MCODE 5 CytoHubba 32 $£3E [K 45 IL-1B-
TINF . TLR2. TLR4; ClusterONE. MCODE Al
CytoHubba = # ZEEHK A CXCLIO. CXCR4.
CCL4. S5 FFRW, Sonatb 7 W45 0T 7 /MR R
Y S AR P R EE AR .
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‘@_ 30 T sk X 1.5 4
-.5:;-1 Hokok He({
JEEL - sk ?E’I
gi 20 - = 10~ X
= i
: % 03
[c=N -
v 10 T ISR = (i
¢ z
0- 0 -
D-gal 200 mmol-L™! — + + + + + D-gal 200 mmol-L™! — + +
HAF/(umol L) — - 625 1250 25.00 50.00 FAFR 50 umol L' — - +
D E
1.0 7
l-l "]
21 1.8X10* I
P o
% 0.6 1
VHAX | - —_— 0 -
0.4
i
a
-1 0 -
D-gal 200 mmol L™ - - * D-gal 200 mmol L' — + +
HHAR 50 pmol L7 — - * F%EEK 50 pmol L' — - +
’ 150 7 - G
1200 — (S}Z mS
1200
Gy/G, m Go/Gi
800 800 4 fiiiiid **
< 100
400 400 %
= i
200 200 g 0
0 f o 0 Z
0.8M 0.0 04M  08M 0.0 ; L02.411;/[PE N 0.8M 0-
FLI-APE-A o D-gal 200 mmol-L™! — + +
S i D-gal e FXF 50 pmol L' — - +

A-EE RV SA-B-gal JeEARKMEES (X40); B-HEENT SA-B-gal JOAMERMLI: C~E-HXRAZN p21 Al yH2AX HEARIBNY
W; F-#AEN D-gal 5 BV-2 AL IRORM, S0IRAELE: #P<0.01 ##P<0.001; SHBAHE: *P<0.05 ™P<0.01 **P<0.001.
A-representative pictures of SA-B-gal staining after baicalin administration (x 40); B-effect of baicalein on positive rate of SA-B-gal staining; C—E-effects
of baicalein administration on expression of p21 and YH2AX proteins; F-effect of baicalin on D-gal induced BV-2 cell cycle; #P < 0.01, ##P < 0.001 vs
control group; "P<0.05 *P<0.01 P <0.001 vs model group.

B3 BEZRIEE D-gal TS BV-2 WEREZHMER (X£s,n=4)

Fig. 3 Baicalein retards D-gal-induced senescence of BV-2 cells (X £ s,n=4)
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Table 2 Differential expressed genes related with microglia senescence

el F F R b R
1 FN1 Fibronectin-1 1969.68 '
2 TLR4 Toll-like receptor 4 1075.54 t
3 VEGFA Vascular endothelial growth factor a 1049.59 t
4 TNF Tumor necrosis factor 1019.97 t
5 CSF1R Colony stimulating factor 1 receptor 886.34 t
6 TREM2 Triggering receptor expressed on myeloid cells 2 736.83 t
7 STAT1 Signal transducerand activator of transcription 1 726.00 t
8 CXCL10 C-X-C motif chemokine 10 654.60 t
9 TLR2 Toll-like receptor 2 592.53 t

10 CXCR4 C-X-C motif chemokine receptor 4 587.96 t
11 PIK3CD Phosphoinositide-3-kinase catalytic delta 571.40 1
12 FCER1G Fibroblast growth factor receptor 1 547.90 )
13 IL1B Interleukin 1 beta 515.35 t
14 CD44 Cd44 475.80 t
15 TGFB1 Transforming growth factor beta 1 461.17 '
16 CD74 Cd74 molecule 437.79 t
17 IGF1 Insulin-like growth factor 1 428.05 1
18 C1QA Complement c1q a chain 420.74 )
19 CXCL12 C-X-C motif chemokine 12 334.86 '
20 APOE Apolipoprotein e 298.00 1
21 CTSS Cathepsin s 246.98 )
22 CCL2 C-C motif chemokine 2 230.60 t
23 TYROBP Tyrobp 230.17 t
24 C1QB Clgb 197.73 t
25 RAC2 Rac2 189.75 t
26 CYBB Cytochrome b-245 beta 183.02 t
27 CCR1 C-C motif chemokine receptor 1 174.03 t
28 NLRP3 Nod-like receptor thermal protein domain associated protein 3 161.81 1
29 CCL7 C-C motif chemokine 7 150.67 1
30 CLU Clu 150.00 t
31 HIF1A Hypoxia-inducible factor 1 alpha 150.00 t
32 PDGFB Platelet derived growth factor subunit b 150.00 '
33 TGFBR1 Transforming growth factor beta receptor 1 150.00 |
34 PTK2B Protein tyrosine kinase 2 beta 146.73 t
35 CCL4 C-C motif chemokine 4 142.42 1
36 ClQC Clqc 98.68 t
37 IRF4 Interferon regulatory factor 4 94.954 '
38 SPI1 Spleen focus forming virus proviral integration oncogene 93.64 t
39 CCR5 C-C chemokine receptor type 5 82.37 )
40 CCL3 C-C motif chemokine ligand 3 75.59 t
41 LGALS3 Galectin-3 51.36 t
42 CTSL Cathepsin | 34.00 t
43 CXCL9 C-X-C motif chemokine 9 33.63 1
44 CTSD Cathepsin d 26.73 t
45 NFKB1 Nuclear factor of kappa light polypeptide gene enhancer in b-cells 1 25.93 t
46 IGF2R Insulin like growth factor 2 receptor 20.78 t
47 CX3CR1 C-X3-C motif chemokine receptorl 18.10 '
48 TLR7 Toll-like receptor 7 16.29 )
49 CX3CL1 Fractalkine 13.61 |
50 CD14 Cluster of differentiation 14 13.53 1
51 CLEC7A C-type lectin domain containing 7a 7.44 )
52 BIRC3 Birc3 4.76 t
53 CXCL5 C-X-C motif chemokine 5 4.61 1
54 C4B Complement component 4b 0.00 )
55 CASP1 Caspase 1 0.00 t
56 CCL26 C-C motif chemokine 26 0.00 |
57 CCL9 C-C motif chemokine 9 0.00 t
58 CLEC4D Clec4d antigen 0.00 !
59 CSF1 Macrophage colony stimulating factor 1 0.00 !
60 CXCL14 C-X-C motif chemokine 14 0.00 !
61 DAB2 Disabled homolog 2 0.00 !
62 DOCK1 Dedicator of cytokinesis 1 0.00 t
63 GPNMB Glycoprotein nmb 0.00 |
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64 IFNGR1 Interferon gamma receptor 1 0.00 |
65 IL6RA Interleukin 6 receptor 0.00 |
66 IRF7 Interferon regulatory factor 7 0.00 t
67 LPL Lipoprotein lipase 0.00 t
68 LTF Lactotransferrin 0.00 1
69 OASL2 Oasl2 0.00 t
70 PDGFC Platelet derived growth factor ¢ 0.00 |
71 PF4 Platelet factor-4 0.00 t
72 RUNX3 Runt-related transcription factor 3 0.00 1
73 SIGLECH Siglech 0.00 |
74 SOCS3 Suppressors of cytokine signaling 3 0.00 |
75 SORL1 Sortilin-related receptorl 0.00 |
76 SPP1 Secreted phosphoprotein 1 0.00 t
77 TLR1 Toll-like receptor 1 0.00 1
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“1” indicates up-regulation, “|” indicates down-regulation.
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Fig. 4 Bioinformatic analysis of differential expressed genes associated with microglia senescence



* 7308

FED 2024FE 11 H B55% 218 Chinese Traditional and Herbal Drugs 2024 November Vol. 55 No. 21

3.5 Xt D-gal 55 BV-2 4Affl mRNA 7KFHIS20

KH gRT-PCR # ARAG M SCHEFF (CCL2,
CCL4.CXCR4.CCR5,CXCL10, TLR2 . TLR4. TNF\
IL-1B) 1] mRNA F£ik. Wl 5 fion, SXTRRA L
B, BRI IR 9 ANE mRNA Rk FHm (P<
0.05. 0.01. 0.001). SERIALLEE, 45T 50 umol/L
A 0] 3 PRI 9 PR R RIS, DL g RE
W, 3210 BRI CCL2, CCL4. CXCR4.
CCR5. CXCLIO. TLR2. TLR4. TNF F1 IL-18 1
mRNA 7KF (P<<0.05. 0.01. 0.001).
3.6 %f BV-2 48f9 CXCL10 7K FHIF 0T

FH T CXCL10 /& 3 Fp T EL 0 (0 3 22 5 3k
[Al, H gRT-PCR IES:AT W25 481k, Rtk — D5
CXCL10 7R % R L /MR g 2 e

CCL2
HH#

—_ —
(=] w
1 1

mRNA A RIE

mRNA F*}FIE

0 1
D-gal 200 mmol-L™! —
FEXFK 50 umol L™ —

mRNA X RiE
mRNA FHXFFIE

ol 04
D-gal 200 mmol-L™! —

FAFK 50 pmol L™ —

TLR4

i

mRNA A5t RIE
mRNA FHXTFIE

0-+—
D-gal 200 mmol- L' —
#AFK 50 pmol L —

x4 *P<0.05 #P<<0.01 ##P<0.001; HHEBALLE: *P<0.05
#P<0.05 *P<0.01 " P<0.001 vs control group; "P < 0.05

&5

D-gal 200 mmol- L™ —
HEF 50 umol- L1 —

D-gal 200 mmol-L™! —
FEF 50 pmol- L —

==

D-gal 200 mmol-L™! —
AR 50 pmol L™ —

ELISA 53K, D-gal v BV-2 4% Lig
W CXCL10 AKFEFHE, 45T 50 pmol/L 3252 1]
F#{% CXCL10 f7KF (B 6-A) o AHIF 7T K FH AN N
ANBEHAFERAM T, #—PIIE CXCL10 fE40 %
ZHRIEEYER . 85 KW, 125 ng/mL CXCL10 7]
7T BV-2 i3, M4 T 50 umol/L ¥R 1] &
EF#% CXCL10 5l A xE (K 6-B. C). LA
A REY], HER B HH] CXCL10 [RiA R
WELE BV-2 AL,
4 g

D-gal & —Fid J5HE, 76 IE 515 IR AR
HIME . SR, D-gal 5 [ B AE ) PR B AR e
PE, X FR= T L JEREE SRS R R

FIEIEIREE S, TR E B ERAL L7 ) (advanced

CcCL4 CXCR4

Hitt 3] it
K
K
B
=
<
Z
£

+ + D-gal 200 mmol-L™! — + +

FAFK 50 pmol L —

CXCLI0
#

mRNA %t ik

D-gal 200 mmol- L™ —
HELZ 50 pmol- L —

TNF

IL-1B

i

mRNA FiXt KA

0 =
D-gal 200 mmol-L™! —
HEEZ 50 pmol- L —

“P<0.01 ""P<<0.001.

"P<0.01 ""P<0.001 vs model group.

BERIEUEF REXEF mRNA KFEHFME (X£s,n=3)
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