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oA B AR LPS A4 TFBAK ., ¥ . &/ F 4, H4110 R, TFBAK, ¥ . &7 F4/ R4 60,120,240 mg/kg # § TFB %k , £
% B8 2L LPS 410 Sk B A6 AR A S0 3K R B 1ok B 2521 do A2 % 15 RAL, I £ 4 sF IR 2LSF, JhA 2 Rk 28 7 d I
ST LPS (400 pg/kg) 2 AP 2 KA A . KR 25 4 h )G Al R 2848 , WL KAV Z K AT AL A RSB 2 —
AR (NO) Fo bt 73 3058 B F o (TNF-a) , & 28 2 1B (IL-18) \IL-6 . IL-10 694-F , 4aml ) R4 20 f X oz A8 X & & [ 5
A NO A #(iINOS) R A A H 2(COX-2) B AE 5 4L B F 88(Myd88) & & & # B C(PKC) ]9 R i, H5R L5 E xF R 2a481k,LPS
N R RN BT KA 2 AN AR T, KEAVETE %, % W LR P TNF-o IL-18 . IL-6 NO4-F ¥ 2 F ¥ m, IL-10
A% 2 F AL, INOS . COX-2 Myd88 .PKC & & A8t £ A FH R &% (P<0.05), 5 LPS4i4akk, TFBAK ., ¥ . & 240/ R s
LAY Z TR T B E LR LR 5 AR B A3 B8 4(P<0.05), Z518 TFB EA #phl4b 2 K e a9 450, FAE A AUk T
fit 55 T K g 8 5540 £ & & iINOS .COX-2 \Myd88 fr PKC Ak , iR ¥ ¥ g2 Bl -F 83 £ .
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Improvement effects and mechanism of total flavonoids of Bidens pilosa on lipopolysaccharide-induced
neuroinflammation in mice

TANG Fengman', PANG Xiaojun"*, XIE Yan', LIU Chunfang' (1. College of Pharmacy, Guangxi Medical
University, Nanning 530021, China;2. Dept. of Pharmacy, the Second People’s Hospital of Qinzhou, Guangxi
Qinzhou 535000, China)

ABSTRACT OBJECTIVE To investigate the effect and mechanism of total flavonoids of Bidens pilosa L. (TFB) on
lipopolysaccharide (LPS)-induced neuroinflammation in mice. METHODS Fifty C57BL/6 mice were randomly divided into normal
control group, LPS group and TFB low-dose, medium-dose and high-dose groups, with 10 mice in each group. TFB low-dose,
medium-dose and high-dose groups were given TFB solution intragastrically at 60, 120 and 240 mg/kg, and the normal control
group and LPS group were given corresponding volume of normal saline, once a day, for consecutive 21 d. From the 15th day of
administration, except for the normal control group, other groups were given LPS (400 pg/kg) intraperitoneally for 7 consecutive
days to establish neuroinflammatory model. Brain tissues were taken under anesthesia 4 h after the final administration. The
morphological changes of neuronal cells in mice were observed; the contents of nitric oxide (NO), tumor necrosis factor a (TNF-
o) , interleukin-18 (IL-1B8) , IL-6 and IL-10 were measured, and the expressions of inflammatory pathway-related proteins
[inducible NO synthase (iNOS), cyclooxygenase-2 (COX-2), myeloid differentiation factor 88 (Myd88) and protein kinase C
(PKC)] were measured in the brain tissues of mice. RESULTS Compared with the normal control group, the neuronal arrangement
in the hippocampal region of the brain tissue of mice in the LPS group was sparsely disorganized, with a large number of neuronal
fixations and shrunken nuclei; the contents of TNF-«, IL-13, IL-6 and NO in the brain tissue were significantly increased, the
contents of IL-10 were significantly decreased, and the relative expressions of iNOS, COX-2, Myd88 and PKC proteins were

significantly increased (P<<0.05). Compared with the LPS group, the neuronal pathological changes in the brain tissue of mice in

the TFB low-dose, medium-dose and high-dose groups were
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related to down-regulation of the expressions of inflammatory pathway-related proteins iNOS, COX-2, Myd88 and PKC, and

reduction of inflammatory factors release.
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B G 2 AR, ZE LA %) By 18 RN 4 248 52 Hp e 25 DG 1
FH, — B AR b 28 22 50 32 s i VA TR T 2 e iy LA
AR AT ST /N e B 40 ™ I Ak /N B 4 il 8 SR A
HBH RS I AR e JEA ] T 4 2 s T A Gl e
15 Z2 P JE 8 I, BRI R R 75 2 A — S AL AL
(inducible nitric oxide synthase,iNOS) . ¥ % & [iff 2
(cyclooxygenase-2, COX-2) . 4t/ 1B (interleukin-1B,
IL-1B8) \IL-6 . Jif & 3K 4L [ F o (tumor necrosis factor-a,
TNF-a) ,— %L A (nitric oxide, NO) Fl#h & T 17 1,
IR ZRAE e 2 oeit A sE T, PRk, 417
il /1N BB J5T 4 M0 1 75 RS ) P 28 9E 52 g KT e PR YA T
X Ph 22 RGP B L,

LA B A BT R EER R AR AE AR ROACAE
Yy, RN, 25 DT AR IR E TR R 5 5
HwRE M, B T R I O I b 2 Zha
AR ARMFFEIE S AT B A B ik et defe bt
Jibfe e Il Hs IR S s HURE PRI AT/ HR SR AR A
GHTE T AT R B (total flavonoids of Bidens
pilosa L., TFB) J& W £ B 1Y = 206 M il 43, BA PR AE
A, ARSI i A T 2 TFB X iR & R AP T/E H 40 i
SEYGUESE TFB FE RSN AT B S8 Ak e 1, IFX c-Jun 2 2
Vit 384 /i (c-Jun N-terminal kinase, JNK) Al 25 19 ¥ fiff C
(protein kinase C,PKC)Z ik A BEMEA™, B INK F1
PKC 741 28 2 hE Hh BHAT W 42 09/ T, LB 4 7n TFB w]
FEELA 10 fo 28 90 By AR o AR S i i i 22 b
(lipopolysaccharide , LPS) #: 37/ U 48 R SEAEAY , #5857
TFB X /IN BRI 28 5 i 19 el 8 4 ] S nT Re RO VR AL, Sy
J& W TFB (AR T e S S g0 4k 4
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ABi g it SR A AR A BX53 T A 1 8 e ( H AR
Olympus /A 7] ) \H1650-W B0 AL G e A 52 56 24X
T & AT BR 2N 7)) | Flexstation3 7 22 3 GE il 54X ( 56 &
Molecular Devices A 7] ) ICV-450 %I it #ivii L 7546 ( H
A Asone A1) \DYCZ-40 B HEAL (L 575 — 1) .
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1.2 FEHRSKH

TFB[ & R & & 2~ 52.72% (UL & T iF) , % 5
20190604] £ N = 25 A BR 57 41 24 ml 24t s LPS (53 %5
L4391) W [ € [# Sigma 23 A ; IL-10 , TNF-a . IL-6 Fil
TL- 13 A BB A 28 W BRI 52 (ELISA) a5 £ (41543 3 N
E-EL-MO0046c , E-EL-M0049¢ , E-EL-M0044c , E-EL-M0037¢c)
I F SRR (R DO A P AR BRZA 7] 5 NO W 3
F & (535 A013-2) 1 H R 5t EE AR W) TR A FR
23] s BCA B e B s 10 & (575 P0010) Il [ I it
BRREYEARARA T HINOS Z re TR (185
Bs-2072r) 14 [ Jb 5 R A B AR A BR A F] 5 /N B-AIL
B3 11 (B-actin) 5w FEHLA (155 66009-1-ig) \H COX-2
£ v BB (5% 5 12375-1-ap) . BLBE BE 4> 6 L F 88
(myeloid differentiation factor 88, Myd88) £ ¥ [ i {4

5 67969-1-ig) FllH PKC £ 7 B HU A (175 20877-1-

ap) Y0 7 B8 AE B AR AT BRAA w5 B 2ot A Ak
it A e 1 L SE /N B LSRR b (1R 4 i o
BA1051,BA1054) ¥y [ s LA TR A R
ANF
1.3 KIENY

50 H SPF 45 fit i Mt 1k C57BL/6 /N B, K 8y 22~
25 g, W 1L TRAAEYEARABRA G, A=Vl iES
SCXK (i1 )2020-0001, S50 75 % M MARAT & T 75 BE R}
KDY BRA T AhnifE (HLHES- 202204004) .
2 FHik
2.1 Zh¥I4r4R AT SRR

W /N BGE LR % 1 RS BEAIL 3 Ry 1E 6 B4
LPS 41 A1 TFBAIK H =il , g 10 H o S IRAHESC
HRM 25 25053 TRBAR Lo L& R s 41/ B2 60,120,
240 mg/kg 7l E B TFB AW (LA BE K il 45 ), IE 5
Xif REZEL AN LPS 21 /0N BRUE 18 AR B K  VE B R 2 0.2
mL, & H 1K, L2521 do IWEAZESE 15 Kl , IR IEH
Xt BRLH AN, HAYE/INRZESE 7 d I T 5 LPS (400 pg/kg)
HEST A RAERT . RIREG 25 4 h e, R/ B, U
N, B 3 H/NRUIN A 28U 4% 2 TP, 15
AN - 21 (hematoxylin-eosin, HE ) 42 4, 52 56 ; | 43 7 H
/NS0 R 22 PR, —20 °CA M R ERAE, T /N
FRZE 2 i FH 1 NO 5 2 RN 98 PR 7 A, 3 /IR
A2 Mk FH 9 7 T A DG B P A
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2.2 INRMHZTHRSHMNE

W 4% 22 5 VP S 31 502 4 10 o 2L 2004 7 B A JBE 7K
B R AL U] B 2T HE Gt R P i
h AR s/ N 2 TIE A AR L
2.3 INBRENALRF NO S EHKT

HURAF IO G 2 2, PR 2 5 B A, I A ol i 6 2% i
(PBS ¥ ,0.01 mol/L, pH7.4, F [f]) 7 vk ¥ F #F & 1
10% HL A3, T4 °CF 3 000 r/min 5.0 10 min, J
T W, ¥ BRONO I 3 50) &0 W 5 X NO & i1 AT
fialll8
2.4 INERBRZA LR RS RE B F S 2R

HURAE B G 20 28, A PBS ¥4 TR 7E K Vs T BRI i
10% 041573 , T4 °CF 3 000 r/min &5.0> 10 min, B
TH W, $% M ELISA 12070 & 10 I 45X TNF-oc [ IL-1B  IL-6
IL-10 /) & s A TR I
2.5 /MR ZA 4R S E R B AE X B A RIE AT

HROR AT TG 2HL 2R B R, A5 25 HY 6l 156 98U A9 RIPA
S T T UK b 2 30 min, B B 0 (4 °C,
12 000 r/min, 5 min) , J7 BCA 85 [ v F ) 5 1870 2 0 o2
FHEAWE ., HABWS 5X Loading Buffer {7 i
JK 10 min ZEVE | 28 5 DN Ik JHe B JIC L DK 93 BS B 1,
2N B w9 24 (PVDF) I _E , F & 5% IR W3 85 19
TBST 2% i 76 2= i N0 2 ho P I 20 500 3 R A
W Y B-actin . iNOS . COX-2 . Myd88 1 PKC —¥i (Fi Bt L.
14355 1:5000,1:1 000,1:500.1:5000,1:5000), fif
PVDF 2 T—HiEa W, 4 °CIF i ; TBST 4%
PR TE 25—, 2 R 0E B RO O AR P il B 12 1 bt
(1:10 000)2 h; TBST & mrifi % 2 ¥t , PVDF JEi i T
ECL b7 R W b €8, Jid5 , R IPP 3R AR5 A B 1 4%
WK . L) B-actin /E NN 2, 43 BT INOS . COX-2.,
Myd88 ,PKC & [ (A X} ik it (B AR Rk it = H
FEE 1255 IR PR/ N B 25 IR FE(ED) o
2.6 FItEFE

K I SPSS 17.0 FAFHEA TR 73 A 45 R D x £ s R
N SRR ZR Ty 2250 L B LSD- K 96154 T 22 41 ) K
ZHIRIPR PR L, R 95 7K 1 = 0.05,

3 #£R
3.1 TFBXI#HEZEREEE/NRHBZ TSR
TE 6 HRZH /N BRI ZH 2 Y i O 2 A e ol 5E 8%, i

JCIEAHLN, HEFN R B %, R . LPS 41/ BRUIG
S 211 1A T X A 28 ST HE S 6 25 L, R 28 T [ 4
i/ o TEBAK b 0 B AL/ L 3R i 28 oo B AR
LB LPS ¥ B icst . S5 ILAT 1.

T2 2023 AR5 34 45 14

. TFB %‘ﬁuz l

— R B 25

Bl MRXKEDXHEZTHE L EE

32 TFBXM#HAREEEI/NBRMALFINOSTEN
=21

S5IEH 6 FRZH A EE , LPS 20/ UG 20 21 Hh NO & &
EEN(P<<0.05) ;5 LPS 4L AH b, TEB A . b i 5]
/N UK ZH 21 NO 7 38 i R IR (P<<0.05) . 452
L 2,

NO ¥ 1it/(pumol/g prot)
o

q T

WXt LPS4l  TFB{L TFB TFBH
Jiseil R R4 AR

a: HIE# TR L, P<<0.05;b: SLPSZIAHLL, P<<0.05,
2 TFBX{LPSiEESRMERERE/NR AL H
NOEERNEM(n="7)

3.3 TFBX#HAREHEINRMALPRERNFESE
=apA1)

S X 4L AH H , LPS 4/ BRI 4140 b TNF-ac,
IL-1B  IL-6 7% 35 & 5 100, TL-10 75 4 25 PRI (P<
0.05) ; 5 LPS 4l AH LY, TFBAIK . H s 571 d2 2 /)N B 2 22
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M1 TNF-o IL-18 \ IL-6 7 it 3 d 35 PR AIG, IL-10 & fE 34 4
FHAM(P<0.05), Z55H LK 3,

5000 —
1 TNF-a

TEO LPS4l  TFB{&# TFB*H# TFBEH|
HEZH il preiil A

a: SIEH XTI A ., P<<0.05;b: SLPSZIAH ., P<0.05,
B3 TFBX}LPSiFSRMARERE/NRIELR FR
EERFEEHFM(n="7)

3.4 TFB X822 5 A Y /N 5 iy £8 48 v 4 9 1 BE 48 5K
HEARIKHZM

55 E % %F BRZH AH L, LPS 41 /)y BUBK 26 22 INOS
COX-2.Myd88 ,PKC # [ A XT & ik i 4 ik 2 T i (P<
0.05) ;5 LPS 41 AH EL , TFBAIK .« i f i 4/ Ui 4140
H1iINOS . COX-2  Myd88 . PKC 7% [ M X Fe ik 1 1 3%
R (P<<0.05). ZHHRILI 4,

iNOS 130 kDa

COX-2 70 kDa
Myd88 38 kDa

PKC 84 kDa

f-actin 42 kDa
ERATEAL LPSAl  TFBAKAIE4L TFB 4] TFB k4l
A TEAZEHIKIE
1.0 _
- iNOS
== COX-2
0.8 _| b == Mydss
b
& 06
®
=
jueag
T 04
B
0.2 |
0 -l

IERXHIRAL  LPS4l  TFBALH  TFBrhil  TFB i)
A il e

B (IR 2634 RAEIREE (n=3)
a: SIEW AT IAIAA L, P<<0.05;b: SLPSZAAM L, P<<0.05,
4 TFB3X{LPSiESHMHERERE/NRMAR P K
fEIB X E B RIEMNFI

4 g

P28 JRAE S R 2B PRI 28 R e ke A 1
KN, 5 FEANGANE KA 2T ", ik
2 R G052 P S AT, /N T A M B o /IR
T AR A2 H 3 S (R 6 M1 RAIFIH TR M2 A,
M1/M2 & 7 Bifi i 28 58 iE AN [R) % &8 B BEatb AT sh S e 46
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LPSYE N —Fh4H & N 8 2, S I 95 15 S /N i
4 1] M1 22 B3 Ak, 380 A RE A 5T 40 TNF-o \IL-18
TL-6 B, W /D BT R A AN TL-10 433 , il B o 28 RE I
N g ot Y ARBIESY 4R R B, I I 5 LPS
J& o /N U B w28 T RS ZE L LK i 28 T [ 46 1% 4
N A4 R F TNF- IL-18 K IL-6 25 B g E T, iRk
PR 7 IL-10 75 f2 B o [, 2 B G Jis 4 3 LPS ml 5 /1
B A5 B 28 RE RN, M 8 4 i A5 78 o] & 1 B ; TFB T
Bl 28 2 REAE 03 LPS 5 R A R 2Tl , o & AL AR
48 A ¥ TNF-o IL-1B Bz IL-6 &5+, FHEn bt 48 1 IL-10
i, 7R TFB HAT Bl i 28 S0 S 1 2 T 1 o

iNOS F1 COX-2 43 1) 2 NO 14 1 it A Ak 46 4= U
I TR A A J AT 2 i 2R 3 A %) B PR il . INOS A1
COX-2 7 AAE R H R FH B IR VR, FEM 4 9 0E
IR, A E NO RIS AR R B2 55 RAEA 1Y
FE AR R I S E RO ) AR AR ER
NO JE Y #5531, 7T 508 48U BH B8 S g ™ 26 20 i 2
PEY BT, 15 I SRR , A IR AT PR, A
WFFR L R BN RS LPS 5, SIEN T NO & i 3%
THEs , JAE 18 A 2 H INOS Fil COX-2 £ ik /K F- 24 ik
T im0 3 TFB T B 1 25 24 ] I 25 AT L 38 4 ik 3 fi A O
H A RIB LARIEN BB . X $E/R TFB vl i i
P AE 8 5 AH 5& K 11 INOS Al COX-2 By ik, Il /> NO /)
FEROKk B S 2 RAENE o

Myd88 J& Toll #£ 5Z & 4 (Toll-like receptor 4, TLR4)
A A OB AR 1, E RAE BRI I R AR R
JE e A AR, 4 TLR4 3R %1 LPS %M i
Myd88 7] i it} Toll/IL-1 5Z /K25 44 55 5 TLRA 2545, ¥4 %
PEAG S A58 & T IS 5 % Sl B, & R0E % T «B
(nuclear factor kappa B, NF-kB) , i 5 Z Ffit & K 7 3
ik FETT AR A0 R A, PKC 2 — B A A
ST 1) 22 28 IR/ 95 2 R T 5 , PKC AL |37 43 A T
AN AR, Heh PRCB AT PRCS V282 8 1 /NI
i INOS ik iy £ A [l PRC BTG fk ]
WS TLRA {5 538 %, I fi L Ui 22 24 J 06 Ak 2 1
fit A1 NF-wB 1555 38 [, (535 k0% /N o 440 e = 2 12 4 TR
T NME PG AN O BRI, SR PKC 3R 2 6L
RPUAH 2 RAE 25T T AT ARSI SRR LPS
JiE P S RT5 /N BRUB 20 2 My d88 i PKC & [ 2634
Tt , 1 TEB F B 1 45 245 7] & 2 (% ik Myd88 Fl PKC &
F3A , #2718 TFB Al A8 18 i 4% PKC/TLR4 {5 51 #AH
AR PR LPS 5 MR 248 98 RE S

25 bR, TFB Al LPS 75 514/ U 2 480
N, FCAIL ) AT A 8 i I8 2 E 8 [ A OC B 1 INOS |
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COX-2,Myd88 1 PKC ik , M il 4 4iF A+ B i ok vl 3%
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