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Study on the promotion effect mechanism of ethanol extract from Atractylodes macrocephala on microglia
phagocytosis and degradation of A based on regulating PPAR-y signaling pathway

CHU Shuang', WU Yanrao’, WU Limin', CUI Zhenghao', WANG Pan', SUN Yiran', XIE Zhishen', ZHANG
Zhengiang' (1. Academy of Chinese Medicine Sciences, Henan University of Chinese Medicine, Zhengzhou
450046, China; 2. Dept. of Pharmacy, the First Affiliated Hospital of Henan University of Chinese Medicine,
Zhengzhou 450052, China)

ABSTRACT OBJECTIVE To explore the effect mechanism of ethanol extract from Atractylodes macrocephala (EEAM) on
microglial phagocytosis and degradation of amyloid B (AB) based on peroxisome proliferator-activated receptor y (PPAR-+)
signaling pathway. METHODS Taking neuromicroglial cell BV2 as subjects, confocal microscopy was used to observe the effects
of EEAM (0.3, 0.4, 0.5 mg/mL, similarly hereinafter) on phagocytosis and degradation of AR in microglia. Human embryonic
kidney cell HEK293 was used to investigate the effects of EEAM on luciferase transcriptional activity of PPAR-v. The effect of
EEAM on nuclear translocation of PPAR-vy was investigated by immunofluorescence. Alzheimer’s disease BV2 cell model was
induced by AB., and quantitative polymerase chain reaction was used to investigate the effects of EEAM on mRNA expressions of
PPAR- vy downstream target genes (Lxra, Lxrb, Abcal, Abcgl, Cd36, Sra and Apoe). RESULTS The results of AB uptake
experiment showed that after the intervention of medium and high doses of EEAM, fluorescence intensity of AB in BV2 cells
increased significantly (P<<0.05). The degradation experiment of AR showed that after the intervention of medium and high doses
of EEAM, fluorescence intensity of AR in BV2 cells decreased significantly (P<<0.05). After the intervention of different doses of
EEAM, luciferase transcriptional activity of PPAR-y in HEK293 cells increased significantly (P<<0.05); fluorescence intensity of

PPAR-vy in BV2 cells and nuclei (except for low-dose group)

ANESTE [ [ AR 235 UL H (No.82274612) s 1 5 4 increased significantly (P<<0.05). mRNA expressions of Lxra,

R RHE B A A SRR H (No.22HASTIT048) 5 il B 45 5 e Bk .Lxrb, Abca.Z, z.4bcg1, Cd36, Sra and Apoe in BV2 cells were
ﬁﬁ'ﬁfﬁmly\i'iﬁ“'i+ﬁ|](NO.ZHRTSTHNOZG);iﬂjrﬁﬁ%—%%ﬁ%@%{ increased 51gn1ﬁcantly (P<0.05). CONCLUSIONS EEAM

RS FEH-%035 H (No.2021GGIS081) can promote the uptake and degradation of AB in microglia
* E—EE WL A WO P E LS A B G R . E- by activating PPAR-+vy signaling pathway, thus improving
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Bl R 2% 16 2R (Alzheimer’ s disease, AD) J& LA UEFT
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J& TR R Z AR K5 , 7T 5 PPAR 1 JC A (PPAR
response elements, PPREs) 454, T il —Ff A5 R0 0 5 55 PR
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AD KA R REIRPLZ — , BB IR RIBYT AD A AL
Iz hE AR ARG ARF Y FUR Atracty-
lodes macrocephala Koidz. ) T 15AR 25 | B85 4 BALAE #b
SN B2 ARUREA AT LB, AR S BE
R (ethanol extract from Atractylodes macrocephala,
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1.3 #HAa

JNEARZS /NI T4 BV 2 I [ XIS R
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S AR FT A 28 7 TR AR PR AR IR
2 kg, HLIMA 95% B2 4 LAy iRt 3 Uk, Bk 1A A1
PEV L VLT M 45 15 ) EEAM 128 359 g, 3% 8 17.95%
(UAZG R, BT 4 C I RAF, & H
2.2 YHRELESE

¥ BV2 QLA 10% J64- 175 | 1% 75 -5 # R iR
B MEM 58 2532 38557 B T 37 °C 5% CO.K5 5+
TR R PR AN MR IR R 80% Ze A I, HEAT IS 4R SRy
¥ HEK 293 4t DL &5 10% i A4 17 1% 7 -85 R
AW ) DMEM 5% 245 32 5e 35 35 AR5 R 1R 4k 3
JE AT RS
2.3 EEAM X} BV2 4HB6iE S HI 2200

SR MTT 5% 438 7 6470 o IO B0
H) BV2 4 i R0 T 96 FLAR 1, 5555 24 hs K 4l 4k
25 X B4 EEAMAIG L b L& i 4 (0.3.0.4., 0.5
mg/mL, FI &S H AR E ), B E 6 R fL.
B ALIMAAH R & 25 K R G IR 24 h e, OB A 5
mg/mL MTT & 20 uL, ZkEER5 57 4 hy F 85580k, &
FUIMA B AR 150 WL, $8 FRIEFE 10 min, R FHEbR
CFE 490 nm A0 5 4L %5 BE (optical density, OD){H,
FF A 20 BLAF 2 (AR LA 73 25 = 45 2 2 OD {H/ZS [
HEZH ODMH X 100% ) .
2.4 EEAM Xt BV2 4HBaEEUR P& iR AR HIS2 N

T LB A LA 75 BV2 4, 45 R 45 B K [
20, 2 21 40 i T 40 ) A G R AL L B B A (1
pmo/L B &S, 7 5 52 SOk e st g 45 i &, T
[ ) 1 EEAMAIX P | = 751 B 41 (0.3.,0.4 .0.5 mg/mL) , %
HikE 3NE L. ¥R R)E K H 25045 7 H N 259
A3 24 h, A NLANA 500 nmol/L FAM-AR (71 A 41 (4756
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PRIC ) AB) LY 0 4 hy Ye (25 A I, 5 4 4 i
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(PBS) ¥ Uk J5 78 PO 2 3R A2 56 0 1 U T 4 IR, g%
BV2 AT AR AHEH/EH o B A#2H 4 2 LA 500 nmol/L
FAM-AB #EG Y5, 4 h 5 , B4 MEM 56 235 57 BL4h 2
1557 6 h, F Hoechst 33342 FNVE B A 25 6,50 e B 4143 )
XA SR BRI T Y (0, 28 PBS T PR RO LR
FEHE AT L BV2 4T AR HIREABAET
2.5 EEAM X HEK293 40 il f PPAR-y ® St £ B L R
R 0EA)

2R WA A B R B SR TS R i H TR 2
— T CR BRI Y A A RO RO R RIS
R, A R N B R DT R I [ ) D] Sy i P
5, HEK293 4 2 ARG B 20 06 (%) 40 i 25, 1 4 e
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Gal-mPPAR-+ . PPRE-J3-TK-Luc Jii k4% 100 ng, Jf T-%%
Y6 h 5 B4t DMEM 58 2855 . IRH 05 1)
M4 R as O RRA  BHPEXS FRZL (1 wmol/L B A& 41 i )
A EEAM AL H @75 41 (0.3.,0.4..0.5 mg/mL) , AF4H 15
HO6NE L. G TN YIS 24 W5, RHZD)
RE bR A ORI AL R WS M. ah , OV AE K Y
HEK293 4 i 2 bk ik i fh e g )5, 45 7 & il i
(0.5 mg/mL)EEAM AL , 730113557 6,12 1824 h I,
[F] L34 5 R 3 ' 2R AR 1
2.6 EEAMXI BV2 4 - PPAR-y 1% i 9350

RARIESCTE AT . ¥ BV2 4 T8
FIA LRI B 1) 24 FLAR 32 B 2,47 300 J5 434
e A 3N E AL, 24 hJEA 4% 2258 W RS 5 41
g 1~2 h, & PBS {15 , FH 0.3% Triton-X = {5 & 30
min, LLILE LS B 2 h, 2 PBS W15, T4 °CA&HF
DL PPAR-y —HT (R BEE S 1:200) BE & 30, I HMA
U (W BE LB 1:300) % IREEEIF F 2 hs il A Hoechst
33342 {4, 30 min, £ PBS IG5 , BUHIE /-, SR 8%
5 WL BB ARG I, IF 1 Image T 3042 1 4% 2H 40 g vp
PPAR-y £ [ 2GR B MAZFE AN 0 . 4R PPAR-y
T G P i ) 3 W] PPAR-y Rk KT+ 5 5
A, YRR TR I 2 PPAR -y , 32 B HAER ™,
2.7 EEAM X} BV2 ¢l i1 1 PPAR-y TiF SR & FE RiA 8
=AU

K FH qPCR MEATS2H . BOH 80 K309 1 BV 2 411 it b2
AT 6 fLAR T, 35 5R 24 hE RS 25 O IRAL LAD
FERIZH F EEAM I . L0 5 41 (0.3.0.4.,0.5 mg/mL)
REABEE 3 Lo AR 259 (45 A % HE ZH FIAS A
MAREFEIE) , Bias AT R4, Al i A AR
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(ZHeJEh 5 wmol/L) . 3557 24 hJ5 , ] Trizol 146 U ZH
JRLEL RNA I s HL A 3 R e i, e Bt e skl &y
AT R S5 3] cDNA, DL cDNA Mk #1T PCR,
Pk B-actin NS, KA 273158 H 3L R 1 #357K
Vo PCREIWIFHN S S =K B L3 1,

#1 PCRE|MFIRYT EF=YKE

R A5 -3 TR E b

L 4i#:CCTTCCTCAAGGACTTCAGTTACAA 9%
Fiif: CATGGCTCTGGAGAACTCAAAGAT

Lub |iE: AAGGACTTCACCTACAGCAAGGA 8
Fii#: GAACTCGAAGATGGGATTGATGA

Abeal Jif: ACCCACCCTATGAACAACATGA 13
Tiif: GAGTCGGGTAACGGAAACAGG

Abegl FiE: AAGGCCTACTACCTGGCAAAGA 69
Fii#: GCAGTAGGCCACAGGGAACA

Apoe 4i#:CTCCCAAGTCACACAAGAACTG 7
Tii:CCAGCTCCTTTTTGTAAGCCTTT

Sta FiE: ACGACCCGCCACAATTCTC 166
Fii#: CTGGAAGCCTTACTTGAAGGAG

Cd36 i ATGGGCTGTGATCGGAACTG 233
T TTTGCCACGTCATCTGGGTTT

Practin FiE: GGCTGTATTCCCCTCCATCG 241

ii#: CCAGTTGGTAACAATGCCATGT

2.8 FitFEFHIE

JIT 45 B4R % FH GraphPad Prism 6.0 80 4F #1750 1145
Mr i E TR L x + s o . Z4LE] LSRR R 7
225K, ZH [ P T LL 38k A Student’s ¢ K56 R 90 7K Ui
a=0.05,
3 H#HER
3.1 EEAM X} BV2 4HBiE S BRI 4E R

EEAM 1k . mf | 75 31 5 4 40 B 47 35 6 [ 20 0 o
(103.76 £ 7.58)% . (111.27 +6.05)% . (109.54 + 7.32)%]
525 (X BBZH[(100.00 +10.03) %] 4L, 25 4 T 45 1t
X (P>0.05),
3.2 EEAMXI BV2 4 FaiBENFAPEAR AR KRN 45 3R

AB B IR ZE R W , 525 I R beg, R X
HEZH FEEAM w5742 BV2 40 il AR 98 sm 1y
T (P<0.05) . ABBEMESCIRZE R MR, 525 Xt
WEZH [, BHPEXT FRZH T EEAM H i #1440 BV2 2 g
AR ¢t 1 I 25 IR (P<<0.05) , BH-MH: X IR 4 %
EEAM = 51 12 24 BV2 4l i 75 Bl AR 26 i 3 B 3% T i
(P<<0.05), Z5ARILEIL K2 %2,
3.3 EEAM X HEK293 40 ffl h PPAR-y % St Z B 5% %
ERES: A

523 FXTREZH(1.00 £ 0.1 1) Fu&, FEEXT REZH (1.73 +
0.15) MITEEAM #5720 (735124 1.65 £ 0.21,1.65 +0.14
1.77 +0.19) HEK 293 41 Jifd ' PPAR-y #)' Z fiF 4% 5 15
i E TR (P<0.05) . 734k, Ll iE EEAM 15556, 12,
18.24 hi7 ,HEK 293 40 fifi PPAR -y #e ' 2 M5 S il 1 (4
K131 £0.22.1.44+0.86.1.51 £0.16.1.95 +0.28) )
FTE (P<0.05), HAMH 24 h i i%% LG PR
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R2 BEBV2HARaT AR RIAPERE LN BEURA
BRI S R ERIRME R (x +5,n=3)

415 AR AT TR
SR 1.00£0.03 1.00£0.06 1.00£0.17
ileorie] 146027 068+0.17 210£0.18
EEAM{IE &4l 1.00£0.02 1.04£005 1.08£0.15
BEAM i 4 1072001 096004 135£0.18
EEAM HA 84 1.65£0.06° 0.72£006" 2031011
a: 575 I R4, P<<0.05
3.4 EEAM X} BV2 4Bt PPAR-y #%F8 i Y 2200 45
oz () FRAL A, FHAM X BRZH F EEAM 4557 241

BV2 4 ifd v RN 20 B A2 v PPAR-y 5 [ 195 % 38 B ([

RSN B B THE (P<0.05) , 455 W3 3 & 3,

®3 RABV2AMHIEMZT PPAR-y EEATNE
EHNELER(xts,n=3)

) H1Hfisi PPAR-y AT PPAR-y

SAMRY 1.00£0.04 1.00£0.05

Mtk 1425005 130£0.06°

EEAM {41 1224012 1.08£0.06

EEAM 4 1382001 121£009°

EEAM B4l 1.41+0.05° 1411014
a: 575 FI IR EE, P<<0.05

3.5 EEAM 3 PPAR-y Tiif 85 Fl mRNA Fix R #M
&R

L5 (B4 He g, AD AR AL A BV2 4l Lyra
mRNA (1) & ik 7K °F i 25 B Ik (P<<0.05) , 4 &
mRNA [ £ ik K22 R LG 1T L (P>0.05), 5
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ETHE(P<0.05), Z5HNL%K A4,
R4 RABV2HRTH PPAR-y T3 E E mRNA Al
EER(xts,n=3)
a0 LyramRNA Lyrb mRNA Abeal mRNA Abcg] mRNA C36 mRNA SramRNA Apoe mRNA

ZEMEAL 1002006 L00£013  100£066  100+022 100£0.06 100£0.09 100%0.10
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FHERIL 14520100 1774095 6102033 128£006" 1202044 1702008 143007
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EEAMHIEAL 1272007 3524041 14602073 379£076° 427£049° 2.09+0.11° 187£002°
EEAMEFRHEA 155023 74450340 261040180 1320+084 7714053 301+0.11" 2.08+0.04°

a: 525 (AT BRZH LA, P<<0.05;b: SEIRIZ 14, P<<0.05
4 g

B % 4 BRAE 2 Z IR AL IR, AD % 9 AL Z A T
o 16 ADJRERHT AR YA B 55 17 o 2 A 2 i Bl i P B
i EE R Z —, ARV —2 2, B
AR A5 2 Fh 2 BEAE 'Y, A IR A T A Y R
B, X AD B AR MY, (8 BLR R FHALS A B
AR VLEUE AD () = B BE2EARAEY . A HFIE R0, /iR
J AN EL AT RIS A AR I ZHAEY . BT I, ARBFFE LU
BV2 401 A HF X 42, #R1F EEAM X AR 15 B [ fift 1)
YEHPLE . AR HEHUSLBG 45 R WK , 48 EEAM 1Tl ),
BV2 il AB DGR EE TR . AR BFERESLIRES R IR,
2L EEAM 115 , BV2 4l AR 9o R AR , HL 7T
R TH S . X H#E/8 EEAM Al 5 i 2 UE BV2 41 i

200 pm 200 pm 200 pm
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X AR BT AN A I AD, HAEA 1E AB A 1)
[EILDRTER - [ W 2 Ny é 8
PPAR-y S A L A I B e e PR 1, 7E AR R 2

SN FRE A QI 1Y 2% b & PR 5 vp & 4 AR T

PPAR-y 3 81175 1] L% s ibi % AD s 80 b AR 1

T \HAE BB AT ARG S R IR S 3R

METNRERYA ) TR FERI ST FE DR ik R e s H 145 U5 T

HA TR, SRR R OGRS N R 5

RIE EEAM X PPAR-y Il B HUAEHT o ASBIFFES R o,

22 EEAM T ¥il) , HEK293 40 Jifd h PPAR-+y 3¢ ' % il 5%

SEHEPETE R . XA EEAM AT 45 5 PPAR-y H5 R T 1 o

PPAR-y VN, e A 1, R E AR A RE 451

PRI A 37 0 2 PPAR -y G (BT 507, 2B W90 4%

/R, 4 EEAM THUS , BV2 4l #% h PPAR-y (586

S PE A T TR . X HE R EEAM A i 7F PPAR-y [

R AD,

Abcgl.,Cd36, Sra . Lxr ., Apoe & Abcal3y Jy PPAR-y

B R IR SE R, Abeg 1 5 PR 2 1) 2 1 /2t atp 25 5 &

(ABC) %1z 8 S8R B, W] 3 5V Bk i v i) A7 2 ik

YEF5 1 H A N AR Cd36 & B 2R E 24, 78 i vh

AN BT AR AT 258 L AT A /N AR MR AR YA

YEHI™; Sra s —FhZ INREZ AR, HAT WA ] BiFE e ]

1E Sra FEF RN, AR B i 5 1EH /NG LA W]

T, X UL Cd36 . Sra 3L XT AR WIFRHUE HEA &

TR Lor N8 TSR 5, 6145 Lxra 71 Lxrb

PRI A, AT SRE Apoe Rl Abca 1 , 311 A2 3 /1N 2 I 441

Mo X AR Y IE B 4E ™, X W Lxra, Lxrb | Apoe

Abcal ZNXS AB W FEARAE I BAT B2 S0 ARBTTELS

REW, % EEAM AL B 5, BV2 4l il ' Abeg 1. Cd36.

Sra . Lxr Apoe ,Abcal mRNA [/ F2iE KT bR . X%

W EEAM Al 1t |9 PPAR-y FiF#I LN 3% AD .,

£ L ik , EEAM Al 5@ 1 05 PPAR-y 55 il i, {2

HE/NEE AR LT AR A SIS [ A T, 2Rk AD.

HI TR N SRS IR IRAATE 22 57, B AR PR k20

THRS AN TR X EIRES IR I TIIE
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