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Protective effect and mechanism of morroniside on TNF-a-induced MC3T3-E1
cells via inhibiting inflammation
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Abstract: Objective To investigate the effects of morroniside extracted from root-bark of Sambucus williamsii on TNF-o-induced
MC3T3-E1 cell inflammation, and explore its mechanism of action including Caspase, MAPK, and NF-xB signaling pathway.
Methods MC3T3-E1 cells were cultured in medium containing TNF-o (50 ng/mL) and different doses of morroniside. The cell
viability was examined by MTT assay, and the levels of IL-1f and IL-6 in the supernatants were identified by ELISA. The expressions
of Caspase-3, Caspase-9, p-ERK, p-JNK, p-p38, p-IkBa, IkBa, and NF-kB on the protein level was tested by Western blotting. Results
MTT assay results showed that morroniside could promote the proliferation of MC3T3-E1 cells and protect the MC3T3-E1 cells
induced by TNF-a. ELISA results showed that the expressions of IL-1f and IL-6 were inhibited. Meanwhile, morroniside could reduce
the expression of Caspase3, Caspase9, p-ERK, p-JNK, p-p38, and p-IxBa protein, and increase [kBa protein expression while there
was no significant difference in the expression of NF-kB p65. Conclusion Morroniside has protective effect on TNF-a-induced
MC3T3-E1 cells inflammation. The possible related mechanism is that morroniside inhibits the release of inflammatory cytokines, the
activation of MAPK and NF-«kB pathway, and the expression of Caspase, thereby inhibiting the apoptosis of MC3T3-E1 cells.
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Tk i 2H 73 & B ROE S 2 —, TS A EE AR
R A G B B R I I Bk R A
B >50%), N FEEPEER S Tk
— PR NI 5 B 0 1 0 B 7 RE B A 980 S L 1) 5
Wy, AR SRS R M RS8R ¥ -a (TNF-a) 753
MC3T3-E1 i 4 i 9 RE AR AL U121, ik 5 B v 6
SREAM MR VER, 38 Ik B 1 6] 5 14 R 7 (1) 5
M DA S i P8 T2 85 A (Caspase ) 22 24 JH I0E
EEEEE (MAPK). %% «B (NFxB) @
A EE ARIAAEM, BRI SRS B A
TERINLE, iR RIRTT 53 & E RIS 7L
P AL S0 B ARL = A

1
L1 {488

HERACELL 150i CO, 4 g 5 7= 46 (3¢
Thermo A%]); VICTOR X3 4= HshiFhrix (£
PerkinElmer A 5] ); Vet.Al W63 E Bl (fEE
ZEISS ~w]); WT-IND i TAE 6 (Jbni Ea i
B AR AT )D; PowerPacBasic Hiyk{X (&
Bio-Rad A 7] ); ChemiDoc XRS &4 2%t (£
Bio-Rad /A 7] ); TDL-4 il B 0oL (i 2e 52 5}
FAXZE) s GI54DS K s (T80 A
FRAFD.

1.2 5

EuE I B R A M BB K Sambucus
williamsii Hance #R K H 7> B3 2], UK 0.06%, i
B H>96%, BT H R 25 K% R 24 T
AL RGN HER-EE R
o-MEM ¥57%3 (32 [F Hyclone A #]); MTT. DMSO
(% [H Sigma A A ); TNF-o 408K ¥ (3£ H
PeproTech A#): H4HMEAZ-1p (IL-1p). IL-6
ELISA il & CRilgFE I AEDREAR AR D,
Caspase-3 (H-277) $ifkk. Caspase-9 (H170) HifAk.
p-ERK (Tyr204) #ifk. p-INK (G-7) Pifk. p-p38
(Tyr-182) $Hifk. p-IkB-a (B-9) HiifA. IkB-a (C-21)
ik, NF-kB-p65 (S-109) Hifk. B-actin Fifk (&
Santa Cruz A ); H AR A5t
1.3 4HBEFk

MC3T3-E1 40l 5 b [ 828 55 572 ) £ 5 b
Do SEABFRIENE 10%JE4FMIEM 1%HH%-
B RIS o-MEM B 372E, T 5% COz. 37 C
i A M 55 TR AR T 3G %, A A MR IR AL,
TR

2 ik
2.1 BEEEX MC3T3-E1 44 K a5

W B K I MC3T3-E1 4RI LS B 3 X
10* AN/mL #F0 T 96 FLEEFRIR, RFFL 100 uL. 24 h
M SEENGEE S, WRERFREE, BRI, HAR
HIMAR o-MEM 58 43 7% BT ] 1A [R194 FE 1) 22
VW, IRFESY BN 7.5.15.30.60.90+ 180 pmol/L,
4L 200 uLo 37 C. 5% CO» & 1F FH:3% 48 h &,
FFUMANFRREIRE N S mg/L MTT 10 pL, 4k%:T
37 CHiFf 4 h, FEEBFRW, &0 150 uL DMSO,
B 10 min, 745 EEEME, BEFRX 570 nm
WEWARE (A {8, THHIMIEERE.

P = A s/ e
2.2 EiEEX TNF-o iS5 MC3T3-E1 HpER1ES
E0p=A1 ]

MC3T3-E1 4}l L% 3 X104 AN /mL, #F#
T 96 fLM, AL 100 pL. WGEE 24 h 5, WK
H, SFHGZEA TNF-o 0N e 4k 770, HRdn
ANFETF 90, 180 umol/L, 44,200 uL, fEf 1 h
Je, BRXTIRALAN, HAhS AN TNF-a, fli24
JREWR N 50 ng/mL, {FH MC3T3-E1 41} 48 h,
FEFLIIAN 5 mg/L MTT 10 pL, 4k4E T 37 “CH;3%4 h,
FERFEML AFLIN 150 uL DMSO, 7% 10 min,
gl e ARG, BEFRAC 570 nm AR #5444
Hf A 8.
2.3 EEEX TNF-0 55 MC3T3-E1 4pf 55
B IL-1B IL-6 7K RIS

¥ MC3T3-E1 4/ LL% B2 24 1 X 10°4S/mL A
6 fLIRAN, fFL 1 mL, R MTT MLE R, 05
YN 4, SRR, TNF-o 4. =1 (90
pmol/L) +TNF-a 2H . L34 H (180 pmol/L) +TNF-a
H, InZiab3E “2.2”7 T, TNF-o %55 MC3T3-El
4Hf0 48 h J5, MU EIEW, KA ELISA A& IL-1B
FIIL-6, %70 E e gk .
2.4 EiEHEHX TNF-0%5 MC3T3-E1 8B Caspase.
MAPK # NF-xB i@ HXE B RIERFMN

KH Western blotting ¥2:, 4540, b o4y
2477vER “2.37 Wi, TNF-a %5 MC3T3-E1 41/ 48
h J&, F PBS ZERLE44IME 2 ¥k, #AJE I Ripa
ZUMRI, RN B VK E 30 min 5E 2R, 4 C.
13 500 r/min &> 20 min, HU LiEEIAEE A, BCA
WsE R AREE, FIARTAMAN 2XSDS _EREZEMR,
100 CAHE 5 min, —80 CIRfF. MEAMIL LS
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35 ug KA, 10% SDS-PAGE BER Bk 70 85, NC &
B 2 h, S%WEYk 37 CHME 2 he —4
(Caspase-3 . Caspase-9.p-ERK.p-JNK.p-p38.p-IxBa.
IkBo. NF-xB p65) 4 ‘Cidf, PBST ¥ 5 minX3
W LR (B HRP37 CHEE 1h, PBST
Belk 5 min X3 IK, ECL At SI-FAT 3 IR,
25 GtESHR
BT 19 S 56 50 D X +5 Rork, HdlE KA SPSS
17.0 AT AT Ge vt o0 M, e 2H TR] EEACR H ANOVA
K368 )5, 34T Duncan’s t-test ¥4l .
3 #R
3.1 HEEXIEE MC3T3-E1 HE5E S0
MTT &S R EoR, A H X MC3T3-El
MG TE A I AR, BIRFEROBIE, WA 1.
L MR LL L, SR EE 90 180 umol/L i A
A RFEME ARG EEN (P<0.01), HIbik$F
90. 180 pmol/L BELifiH (T J5 825256 .
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Sxtiagitbi: "P<0.05 7P<0.01
“P<0.05 *P<0.01 vs control group

1 ZiFEY MC3T3-E1 fEEMNRM (X £5,n=6)
Fig.1 Effects of morroniside on proliferation of MC3T3-E1
cells (X £s,n=16)

3.2 EiEHEX TNF-0 155 MC3T3-E1 4HAE1E5ERY
A

MTT 4R E7R, SXEALE, TNF-a 4
MC3T3-E1 4035 4% B & M (P<0.01); 5
TNF-o Z L%, BIEE X TNF-a 55 MC3T3-El
i BoA BE (L ER (P<0.05. 0.0D), M,
2,
3.3 EIEEXS TNF-0 55 MC3T3-E1 ZHAa4 M4 E
SRR 0 A

ELISA frill szt ah R R, HXHRA LT,
TNF-a /EF MC3T3-E1 418 48 h I}, 4 4 14 K
Sy N (P<<0.05. 0.01). 5 TNF-o 4104,
B 2H MC3T3-E 1 4 5 14 Rl IL-6 73 W ¥ 25 9

A8
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#HH
# l
X TNF-a 90

180

B/ (umol- L
HxtALbs: "P<0.05 TP<0.01; HHAIALLE: *P<0.05
#p<0.01, A
*P<0.05 "P<0.01 vs control group; *P <0.05 P <0.01 vs

model group, same as below
2 HEHY TNF-o 5580 MC3T3-E1 40 AHE5E AR
(X £s,n=06)
Fig.2 Effects of morroniside on proliferation of MC3T3-E1
cells stimulated by TNF-0, (X £s, n = 6)

B (P<<0.05); IL-1B /K~FH 5F FFIC (P<0.01),
W 1.
34 EigHEI TNF-0155 MC3T3-E1 4 Caspase.
MAPK 7F1 NF-kB i# 18X BB FRIAAFZ T

Western blotting SE50 45 R o, Hxf M HLEL,
TNF-o ZH40 g4 7255 [ Caspase-3 fll Caspase-9 &1k
B4, MAPK J# 5 H p-p38. pJNK il pERK ik
Hhn, NF-«B MEBRHOHGE (IkB-o 8 EHFRE TR,
p-IxkB-o 25 ARIEH ). 5 TNF-o HHLE, SO
(90, 180 umol/L) YEF] MC3T3-E1 411 48 h J5,
Retg 4] TNF-o 5/ &M T8 E (Caspase-3+
Caspase-9) FikmE MG, HEWREMKEIE; %
] TNF-0 5] #21 MAPK 328 2 A &k 13,
H B WREEASE; REEEHIH] TNF-o SR NF-«xB
HIPE (p-IkB-o Hr R IE L. kB-o FH T D,
ERRE, BEEIFATIES H MAPK A1 NF-«B 8
P BBE . PIHIJH T EE (1 Caspase [193R IA 1M 411
MC3T3-E1 T, WK 3.

#z1 HiEEHX TNF-0 55 MC3T3-E1 482 IL-1p #1 IL-6
SIS (X £s,n=5)

Table 1 Effects of morroniside on secretion of IL-1§ and
IL-6 in MC3T3-E1 cells induced by TNF-a (X £s, n=15)

%) C/(umolL™")  IL-1B/(ngmL™") IL-6/(ng'mL")

ot R — 0.01040.003 260.45+23.43
it — 2.78040.050"*  340.531+45.28*
B 90 0.090+0.003#*  318.56435.09

180 0.0404+0.001%*  265.65122.72"
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1.5 BELIEH 90 pmol-L!

YL /%
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Caspase-3 Caspase-9 p-ERK

p-INK p-p38

824 180 pmol-L™!
*

p-IkB-a IxB-a

B3 EiEHE* TNF-oa 55 MC3T3-E1 ZHAf Caspase. NF-kB 1 MAPK 15 S @ RMAXEARTENZIE (X L5, n=3)
Fig. 3 Effects of morroniside on related protein expressions of Caspase, NF-kB, and MAPK pathway in MC3T3-E1 cells

induced by TNF-a (X £s,n=3)
4 i

HRRAE = A SORE AN TR IS, AT Bl 22 2508
FHEAEH ATE . W MAPK 15 S, £S5
VT2 2H 2 A I SEORE AT T AR I Tl g, 3R
FLFE INK. p38 Fl ERK £ (i@ . 4 INK & F#
WA, TR TR &Rifk, 2k ja shiT4n
MO 24> F U Caspase-3, Caspase-3 /- SE AT
ER, N DNA 2@ 5 AT . 54,
*4 ERK M p38 tREBERAL G, P/ E M RIS
JR B IK N 51 ARE SN, Ui IL-6+ TL-IB F) 73 il
T 12 12 40 B 0314 ARt A 2 R R O B 0
TNF-o 75 510 e 40 IL-6. IL-1B R T HA
HIWER, P AEBIR AR 7T HXF MAPK 15 518 B
3 MEERRAGE B AERIVE R, AR BT R AL
B NARFETEE Caspase-3 B ARIZE, X4iig
PR ER

NF-kB s& HA 2 [m) i 50 51 I sk 1
A2 5% 2 Fhgom I ROE AR T )R . 2
p50 1 p65 WAL, p6S A2 = E L&
AL, W25 A2 SRE N A DGR DA (1) SR 1A
MANFFE SR, ATE IkBo BERRIL AR IkBa R
A vz RACNEEAE, BB p65/p50 HI%&E4),
Gt B S AT IX B T4 G, a3l RAEM
PRI R e 5, kT 91 kD 28 R AR T S R T,
AW aE R BRI H AT TNF-o 755 10 BE 40 i
IR IkBo S EFRIA EIHBEAIREN, i
PR 2 A PR - ek i R HEAEH

VER— IR IR RS SRR 7, AHAECT HoAt R WL
WIEHBEE Ry, W e~ WA s SR
&, EREPLRAERHN BAGARFERE. 5)e
PR F R A H A A EE-2 (COX-2) At

SHHSIIRE B2 (PGEy) M—%MLE A (NOS)
A FHINO 724, H RSBSOS P B — S R A
(eNOS) [k AT A AT A U J5 o S
FEREL /D> PGE,w COX-2. iNOS. MMPs 2
K, [l ] p-JAK2. p-STAT3 2558 [ i £ iA 1T
EC PRI M, 1 R e s WA TR R T
IL-10 &5, FRIREUE AT IL-23 (& 08, AT
FURINEE T H AT I A H] MAPK A NF-xB 38 B8
W5 I T2 8L A Caspase-3 Fil Caspase-9 ik, i
0] TNF-o 51742 MC3T3-E1 40 T [ 0 o 3% 4
PG RS S R AR AT RN, AHERR B UE T e
BN} Caspase. MAPK Fl NF-«xB i 14 7= A= # il 1
FH, BT R AE T OB R AR, B AT RE
il INK & 1L, FFE#AERH T Caspase-3 8 M
MR, B H] p38 ARG, HE—D 3
NF-kB 18 F0E T 51T 8 P e,
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