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FLELL 2 pmol/L Jt Ry i35 (P<0. 001 ) , #4455 L2 52 90 mh it i i 1 e 43 I 1 (18 (2 pmol/L 2.5 pmol/L, 3
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[ Abstract ]

factors in nerve cells to identify novel drugs that alleviate the toxic and side effects of anti-tumor drugs. Methods

Objective  To study the neurotrophic and anti-inflammatory effects of senegenin on inflammatory
Microglial BV2 cells were cultured in vitro, and lipopolysaccharide (LPS) was used to prepare the cell inflammation model.
The effects of different concentrations of senegenin (2, 2.5, 3 wmol/L) on the LPS-induced cellular inflammatory factor
nitric oxide (NO) were observed to determine the optimal dose of senegenin compared with the positive control group
(' dexamethasone 10 pwmol/L). The concentration of NO in inflammatory medium was detected by Griess Reagent. Results

The effects of different concentrations of senegenin on the production of NO in LPS-induced BV2 cells were different.
Compared with the LPS group, the anti-inflammatory effects of senegenin (5, 25, 50, 100 pmol/L) were not obvious.
Moreover, the concentration of NO in the inflammatory medium was increased by 50 and 100, indicating a proinflammatory
effect. In addition, in the senegenin 1, 2, 4, and 8 pmol/L dose range, 1, 2, and 2 kept up with each other and had
significant anti-inflammatory effects (P < 0.05 or P < 0.01). The low doses of senegenin had anti-inflammatory effects. All
doses of senegenin, especially 2 wmol/L (P < 0.001), significantly reduced the concentration of NO. According to this
result , senegenin was divided into low, medium and high dose groups in a follow-up test. CoX-2 mRNA expression in the
senegenin 2 and 2.5 pmol/L groups was significantly decreased (P < 0.001) compared with the LPS group, but was
slightly lower than that in the dexamethasone group. In addition, compared with the LPS group, 2, 2.5, and 3 pmol/L

senegenin reduced CoX-2 protein levels, with the most significant effect shown for 2 pmol/L senegenin (P< 0.05).

Conclusions

Senegenin reduces the release and expression of inflammatory factors in microglia induced by LPS,

suggesting senegenin has neurotrophic effects that might protect nerve cells from inflammatory injury.
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1.1 SEIE4RE

AR5 P B A AN 22 U e R Ao 22 B 20 Bt R
YARRE SH-SYSY Hh 7R} Be 40 i 2R F2 438 5 /)N B/ e B
4L BV2 g H ATCC,
1.2 FELH S0

TR I, WAL R ER AR A A,
ToE > 99.0%, Lok B H = OB OO
( dimethylsulfoxide , DMSO ) Bt B Jili AH W ¢ BE | 4°C fi
Tt b ZE K # ( dexamethasone , Dex ) ( MO606AS ) 1
HREECEDHEARARAF; P& A (EE
Amresco A F)) 3 DMEM ( 3¢[# Gibeo 23 d)) 5 BR4- 1L
T CREETBAEAE D il SR A R ST AR 5 iR
(S9251) ,EhERZEZ — e (N9125) ¥ [ 95 1 Sigma
2l COX-2 514 (mus-cox2-F: CTGAGTGGGGT
GATGAGCAA ; GAGGCAATGCGGT
TCTGATAC) g A b s ) TRARA R &
YL COX-2 HmREpriA (12282) 4 H 3£ [ CST 2
Gilt GAPDH ( GAPDH-F-5
ATGTGTCCGTCGTGGATC TGA3 ’; GAPDH-R-5’
ATGCCTGCTTCACCACCTTCT3 ) Wy [ b i+ i A=
W TR BR AR A 38 o = e il 12 AL
B 96 FLHR ( £ Corning A P24 ) ; SW-CJ-1F &l
I TAE G (LIRS A RA R ESF3R) ) ;
FEFRFE (9L [E GalaxyS Al 3 B8 B (H AR
lympus A H]) o
1.3 XWAHE
1.3, 1 FHZA AR il 5 R a7

/NIE T 4B BV2 41 A DMEM/FBS +1% PS
ARSI, 1E 5% CO, 3T°CIRM A& T 3%, 4
M4 2 80% Ril& FERT, LA 0. 25% 1 I RHE Ak )5 4%
1 AR 28 3 AT AR AR, BOCH G B0 Ak 00 4t A i 1 7

N 2B 41 e 95 2 Bl SH-SYSY JH] DMEM/FBS
+ 1% PS MR IR, 7E 5% CO, 3T CIRMAM ST
K, AR E 80% MG FERT, LA 0. 25% 11 fif ity
ML 1A% 2 4 AT AR BOH X 04 K 08
YA TSI
1.3.2  RAESTE NO ¥ A I

JREE BV2 dHMEVR A BT 1. 5%10° A, R T
96 fLA Hhat i, FiZa 2 i B AT J0 )5 2 h, ITA LPS
(2B 200 ng/mL) , 734 25 UM BRAL LPS 4, 4

mus-cox2-R .

FERM Fam K B e W B A, dhsss 5% 22 h
J&i , FIFH Griess Reagent 32546 58 SiE 4\ it NO e J&
TR A N BIE L 80 pL i W 2H 4 96 1L
M, [l s 7 NaNO, A i i1 £ (200, 100,50 ,25
12.5.0 pmol/L) , B MR EE B 2 ARIFL, 86T hn
A 80 L FiSE L B 1Y Greiss i 77 (A W :B & =
1:1) RAE TR FRAHIFE 15 min, FIHEEAR YL
£ 540 nm 2L E WOGEEE, £ NaNO, #r i it
2k KOG RE(EA ABRER A NO A&,

JH%E SH-SYSY ANy & M 2Tk 1. 6x10° 4>,
BT 96 FLAR it &, I A & OT/E T LPS
W5k BV2 AU SAE Y LIS RIS AN I, 55 5% 24 h, SR
Ja M PR Griess Reagent 740 NO ¥,
1.3.3  HHi N A B 2 (cyclooxygenase-2,
COX2) FiR /KA

JAHE BV2 UMV B A BT 1.5%10° 4/mL,
T 12 fLRrPa i, 3ok &S O RRZH  LPS 4
FEK N H T a3 A 96 (2 wmol/L 2.5 pmol/L .3
pmol /L) Ik | FIE AL, T4 25416 b i 771 i a
BRAFICIE 2 h, M LPS (&3 i &9k J& 200 ng/
mL) ,ﬁ?%?ii%?% 22 h J5,1000 r/min Bis min , Y&
Y, QPCR E A M COX-2 mRNA ( mus-cox2-F ;
CTGAGTGGGGTGATGAGCAA ;
GAGGCAATGCGGTTCTGATAC) % ik /K 3, Western
blot PG COX-2 2 K F,
1.3.4 QPCR £ COX-2 mRNA ik

SIS MU FTIR , A L AN 38 T 259 T 1 24
h JEHRERNA, #00) & Ul D1 B 047 5 RNA 942
B 5 Skl cDNA, FREAT PCR §734 ., PCR i
R BRFU 18 pl, RN AR . 95C FUAE 1 5
min, 4k 95°C7AEME 10 s,60°CiE k 30 s,95°C 4E 15
s, 242 MER, A SR H GAPDH frfb H ()%
DR AR X 2638 g 2724 e i H Y SEIA
1.3.5 Western blot EFilii il COX-2 8 KA

SRS SN R AT . S LAY T2 T
24 h JEHREUAME H . BRERT SR A i E A
FEh 95°C & 5 min, REF IR B R, BUEYE
Je 45 A0 B 2 1 5 i AR 3] SDS 3R TN 94 I e gk
JBE, FEL UK 8 S e b ) B 1 A5 21 PVDF B, 100
VA 2 h 5 H 5% AR AE = I T B 1.5 b,
EE ALY —HT 4°C R, Y H ] PBST 20 P Uk
3K, BIK 10 min, SRS U8 — BRI HUPE SRR [F] 5T
PER) P (R B R 1:5000) HEATE I FIFE 1

mus-cox2-R .
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h, I PBST i 3 UK, 4K 10 min, P45 JiE 97 1457
BEOR W I, IR A KIS, 12 H Tanonlmage
BAEHEAT B R T
1.3.6  ZfaiE oA

JRAEE SH-SYSY vk B R B 2T 1. 6x10° 14>,
FIT 96 FLAR IR, 23 2 28 O BREE OB A ik
) IR (B B oot , AR, LPS 4,
HuZER AN 2 e it 7R R AV Tk, b R = 4, SH-
SYSY MG REESS 7 L iE A LPS 5 & /Nt Jot 48 i
BV2 SAEM)_F3E 1 mL, A ZE R I6 (2 pmol/
L.2.5 pmol/L.3 pmol/L) UL BE 3% 24 h I fim A
CCK-8 fFAE 0.5 h, KRB 450 nm & WOCAE
1.4 SitFERZE

SR AE B LTI R IR 22 (& £52 ) R,
N SPSS 22. 0 ARG o0 HT ., SeZ Iy 257 A
J&, TR Tukey 75, 7725 AR 57K H Tamhane
DA TR A, BEHRKRKT a=0.05,

2 #R

2.1 AEREWZEEFITX LPS F& /R RH
B BV2 =4 NO HJ52 M

PRI ZE 2 B0 2 wmol/L 32 75 i H It B
BEIFRMAEFAEN  BAE BV2 400 FHER &
BHICH PR A RO B, &I T 1,2, 4,
8 wmol/L,5.25 .50, 100 wmol/L Wi-/>#6 B, &l
1A-C iz 1A M 1.2 4.8 pumol/L HRE & i1
JC, S5 R ER 1.2 wmol/L BIANHRE YIS  HOCH
VIR (P <0.01 3P <0.05) ;K 1B J£M 5,25,
50,100 wmol/L Ay i i2 1 70, 45 R W/R ¥ T Hi
YEH I BA GRS AE T, B2 W B AR s AR LA |
SRR IR B URE BT 1C )2 1.5.2.2.5,
3.3.5 pmol/L I H T, 45 5 /R ik Se v BT

.5 LPS 4 Ib%, * P<0.05, ** P<0.01, *™* P<0.001,
1 AR Ao LPS 35519 BV2 4l NO R A 52
Note. Compared with the LPS group, * P<0.05, ** P<0.01, ** P<0.001.

Az S BT T A PR AEH (P<0. 01 B P<0. 05 B
P<0.001), HPA 2 wmol/L FIE & AT ot RAEH
AW,
2.2 EEEHTI LPS F54) BV2 i COX-2
mRNA RiZxH 0

gL B85 R 2.2.5.3 pmol/L (fiK., H,
o) Al A TR A 4B AT COX-2 mRNA
FEARMRGIN, 25 & 2 FToR, LPS /E F S 1) BV2
4iffe COX-2 mRNA I 2 F+ 5 (P<0.001) , BH 4 24 1
FEARNN AN LPS ZHAH L 2 AR (P<0.001) ,2.2.5
wmol/L ARE & FEFF JC 4L Al LPS ZHAH Lt i 35 B AIG
(P<0.001)
2.3 IEEEHTX LPS F5H BV2 41 COX-2
EORIEMNZIT

Western blot Ik , o, & 351 & 4 i 3 2 oo
COX-2 FH PR FIAMN, S50 3 piw, LPS 1
G BV2 4l COX-2 HEER X BETE (P <
0.001),5 LPS 4 AH LL, FHM: 25 Hb ZEKFA4H COX-2
HEHFRIB B EFEE(P<0.001) , B 2 wmol/L L E
TFIC4] COX-2 & (3 3A i i T B X B4, (HAH Lt
LPS A7 B R IR (P < 0.05) .
2.4 IMEEFITX SH-SYSY 5 BV2 K FiF
RIBEHIARRTE M

IR A S0 I R 9T A R T e X SH-
SYSY #2532 BV2 RAE 15 BB 19 5 5 52, 75
AHIER L5 H LPS 55 BV2 UM 9E 5 1Y 13,
Fr LAIAZFR 5y S804 T P SEgR AT IR (Cul) 2, —A>
X BRZN N BV2 4 RAE 3, 75— A BRI A
i XRERTLE A HERR T A PR 2R 0 2 R A s
Bl S0 45 S R 0 IR T, i A% 40 S 08 Hh e A
AT IO EE AR B A R R OO AR %R 4
SEE R YER

T ERHEAL Ctrl

fii % b4l LPS

HbZE KA AL Dex

izt & B o4l Senegenin

A E NO concentration

Table 1 Effects of different concentrations of senegenin on the release of NO in LPS-induced BV2 cells
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Kl 4 pr7s ,SH-SYSY #2532 BV2 J4E [ 7 134
J&i , LPS B BV2 137 2H (1) 41 Bt 3 g Fnoxs) BEZEAH L
WETFFE(P<0.05),%52.5.3 pmol/L L& BH G
BV2 I3 Al LI 4 SH-SYSY 40 i /1 %38 LPS 1y
SR (P<0. 05 B¢ P<0.01)

3

ZFEX A Curl
FEE ks N2 BE4 LPS
HuFER AL Dex
" 176 % B 04 Senegenin
sk IR ALR-2 mRNA 7KF COX-2
mRNA level

5

<

ctrl  LPS Dex 2 2.5 3

HF4UAL -2 mRNAK T (/GAPDH#*10™)
COX-2 mRNA level
»

6 HIT(umol/L)
senegenin group

TE: 5 LPS 4lLb#e, ™ P<0.01, ** P<0.001,
2 JEAREH IO LPS 549 BV2 41 COX-2 mRNA
FIRKF B2
Note. Compared with the LPS group, ** P<0.01, " P<0.001.
Table 2  Effect of senegenin on the expression level of
coX-2 mRNA in LPS-induced BV2 cells

e}
g
=3
o
COX-2: -—— Eé
20
EQ
x50
B-aclin:  w—— — ——— ;g
]
ol o sR=1
S L ¥ & & & 3
= Q d & & 9 2
& W S o B kS
[¢) L - A A o
o {g, o
&
AL é\’

senegenin group &y

2.5 ImEEHFITI SH-SYSY 5 BV2 RiELHE
R SR 4R 7= £ NO &0

WK s froR, i85 Bk o 4 Bl —HE,

SH-SY5Y #3% BV2 44 L% M3 , LPS #il# BV2
IR SH-SYSY 4533 NO F12s 1% I 2 A
i I (P<0.001) s #HEL LPS (9 BV2 FiH4H,
2.2.5.3 pmol/L I BT IT BV2 LIG4 B al 3 H
I E LRI SH-SYSY ZHAf NO Bt (P<0.001)

3

wig
FURIT, PIART 250 7 7™ A= B9 AS BSORE, 4 &

M2 AL A 2 REVE ROV, FEAR R JE B T 3L
e PRASEFH o TR 25 2 2 T AR 2, inh 26 1Bl
s AL A TN = o M, i T X e 2 ) —
At 28 T A WL T S S8 AR T R B
TEALS P IR AR — Bt TS A7 A, RV ) L — gt
M FHE AR T 208, HAERZ 0L, 1l

7 [ XFHE 4 Control

1.5
- JlEZ pl LPS
10 - X 5K Fr 2 Dexamethasone
e HE BT C4L Senegenin
05 e COX-2 MAIXF % Relative

- intensity of COX-2

T
o & \Z N2 \4
N O
SN S S
& g
> | I
o TEST—
9 mEEH T

senegenin group

A WB AR B KEEM LR, 55 LPS LS, * P<0.01, ™ P<0.001,
3 BLARRTFICH LPS YR BV2 41 COX-2 113k K Mg
Note. A, WB strip. B, Gray value comparison. Compared with the LPS group, * P<0.01, ™ P<0.001.

Table 3 Effect of senegenin on the expression level of COX-2 protein in LPS-induced BV2 cells

150+

<21 6 £ B4 LPS

s Hs R FAAL Dex

2z LG B 4L Senegenin
§8° Y1335 77 Cell viability

ctrl ctrl LPS Dex

BV2
.5 LPS 4l Hds, * P<0.05; ** P<0.01; ** P<0.001,
4 JEAEEAFICH SH-SYSY $:% BV2 &
Y R A 3
Note. Compared with the LPS group, * P<0.05, ™ P<001, * P<0.00L.
Table 4 Effects of senegenin on cell viability of SH-SY5Y

after BV2 supernatant stimulation

s
S

©
S

-4 A BIR FE (umol/L)
NO concentration
= 8

0

25 AR HRAL Carl

NG £ ¥EAL LPS

HuZERAR A Dex

2 E BTG4 Senegenin

—% LB E NO concentration

T

ctel ctrl LPS Dex 2 25 3

L5 BH T (umol/L)
senegenin group

BV2

*. 5 LPS 41, *** P<0.001,
B 5 ik IThT SH-SYSY #3552 BV2 45E i

TR NO BRI 15

Note. Compared with the LPS group, ™ P<0.001.

Table 5 Effects of senegenin on the release of NO after

SH-SYS5Y received BV2 supernatant stimulation
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ZP9 78 B T AN 58 4, B 5 08 T BER A AR 9 I
HMOEF RE R IA 2R,

“ARITIG AR —FP bl 2 RGN B, EER R
iE SR S AT RE R 2510 B IE RN
SR, RAENLTIATA A, AR I Ay i S i
KGR FEGE BB RINE BN G, -
I3 I~ RE 2 E R BT SRR A5 R Y AR s RiE A
Fr ]| AR 4 40 i PR T K S 1 T R 51 480 R
N, A fiE A2 JR] B4 2 e 7 AR 1 90 TR, 2 I
S5 B SZ M G D BE , 0 AT R AT I B T ORIk
PRI 7 A SROE U, 3K a5 1 A A A ) (A ARG
B 9 IR 5 40 7 T DA R B 1) & A 8 DDA G
BARST 5 R JRE R 1 7 A SRRk 1 /8 < kg7
i A e RSN S G  k BE 5-FU S AT I 3 M
PEUEIE R T 7= A1 A 23 S BT S g
FLARIE AT G 45 AR TR N 50 R /KO B 2%
T 2 ML ICIH T, A X — O S AT
MR AE R YIR DG, W] 2 12 ST S S HAH O¢
S 7t PR AT BORh 28 00 A2 3 0 B AR TR B 4 T AR
hRE, SEON MBS B, 1 5 hE B 7 0 R
B, T BE X e R 2 0 M SR AT i B A
ML,

ARG AN [ Ve B 32 7 R T LPS 5 S 1Y
BV2 2= NO [ 52 (v BE T e 25 R R, 5.
25.50.,100 wmol/L (i 7 & 11 JC I TCPT R AE S
EH, H5 LPS @A H,5.25.50,100 pwmol/L [t
HEATCROMNA B RIEH, LA 100 pmol/L 5%
B # (P<0.001) ;1M 1.5.2.2.5.3.3. 5 pmol/L
fA3E 7 B T34 T 2 Ml R IR NO BRI, T L 2
pmol/ L 17 75 8 T R AIAE 8 i 2 (P<0. 001)
FEUAI M B 3k 2 T AT IR NO B, AT e LA
PURIEVER . AL ( cyclooxygenase , COX) J& 1
A DO R A QI TS R 2R R ) 32 2 PR R, COX [F]
Tfff— COX-2 J&—FP B 1Y S IE A T, RAE I
Bl COX-2 FRIRH N5 17 2 P 28 95295 1Y) 9 L3k i opr
M TCRAETE R T4 5%, Yang % K& B2 H1 4
WS IEYT LI/ BRUS 0 H D) RE R A, 5 HLET 81
JIRZE A . COX-2 & NO 4 5 iINOS #ik iR %
YIAHIG . 78 A 8 B i F8 5 B 2 0 5 Y 1) fF 5 v
U, FPGTT AT 3 g v v 8 1 AR AR B
sl | R G S B = g 13 ¥ ( brain derived
neurotrophic factor, BDNF) [ 3235 | i plea Hol JiTh
REDOSY L AR AR S R PR R R T S

AN T BERRAS 5 H B & BDNF /KF FREEA B3
I, FARTHEPRE NGF f b LPS 5| i
PCI12 409 IRFERIA T, XF LPS 455 LA {4
i, A S IRGE NGF AT LPS 755 /Y s g 40
M= A4z NO, [RlEF 4] COX-2 mRNA 363k, At
R BOIEIT R, FoAT A B 7 B A e T g
AR A K R MRS, R R aE
FRNFAE, ik & B & 2 4 o0 v 42 & BDNF
mRNA Fik/KEE D ARBFSEEE 2 2. 5.3 pmol/
L R B C/ER T LPS 5509 BV2 4, W<
RIEHF COX-2 MRIBTE L, R R, & B
JC AT AN [ R B i 0 ] S A DGR 1 COX-2 R IA,
Ph2 pwmol/L i ik B H s M I/ A B B (P<
0.05) (& 2.3), B0 5 2 A o o] 41 il 4 28 R e
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