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Anti-inflammatory Activity of Swertiamarin and Its Effect on the Expression of NF-kB Pathway-related
Factors p65 and IKK-a

WANG Junyanl, TONG Yelingz*, ZHAO Wenhuiz(].Zhejiang Hospital, Hangzhou 310030, China, 2.Zhejiang Academy
of Traditional Chinese Medicine, Hangzhou 310007, China)

ABSTRACT: OBJECTIVE To observe the anti-inflammatory activity of Swertiamarin and its regulation effect on the nuclear
transcription factor-k B(NF-kB) pathway. METHODS Lipopolysaccharid(LPS) induced murine macrophage raw 264.7 cell was
used to establish an inflammatory model in vitro. CCK-8 method was used to observe the effect of Swertiamarin on cell activity.
ELISA was used to detect its effect on the expression of tumor necrosis factor-o(TNF-a) and interleukin-6(IL-6). RT-PCR was
used to detect its effect on mRNA expression of NF-kB pathway related factors p65 and Ikk-o. RESULTS The 100 pg-mL™
Swertiamarin could decrease the cell survival rate, and 3.125-50 pg-mL™' had no effect on the cell survival rate. The
25-50 ug'mL"~" Swertiamarin could reduce the release of TNF-o and IL-6. It was found that 12.5-50 pg-mL™" Swertiamarin
could inhibit the mRNA expression of p65, and the mRNA expression of Ikk-a could be inhibited by 50 pg-mL™" Swertiamarin.
CONCLUSION Swertiamarin has inhibitory effect on TNF-a and IL-6 production in LPS-induced inflammatory model, and
its mechanism may be related to the inhibition of the expression of p65 and IKK-a, which are related factors of NF-xB pathway.
KEYWORDS: Swertiamarin; macrophage; anti-inflammatory activity; NF-xB
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(Gentianaceae)§% 4 3¢ J& (Swertia L)FEY) I 3= EL K 1.1

Nz, BTWERE R AN BrRRY,
B AR BRI R PEREAR . ff
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EEEE: WM, L, Wit BIRA Tel

Chin J Mod Appl Pharm, 2018 December, Vol.35 No.12 - 1817



Ji6 25 M35 (L R AU R R A IR A A, 5
20171011); LPS(3E [ Sigma, fit'5: 017M4112V);
Hh FEKAS (BB T AR A IR A A, it
5: B1704084); 0.4%% Wik (Sigma A A, #ts
20171025); CCK-8 failli 71 & (Dojindo, #t5:
LA779); 7N TNF-o ELISA Al a7 & (G i+
A TREARAR, #5: 23913119103; Hik%:
96T); /IR IL-6 ELISA Al 71 & (s L4l A=
I TREARAT, #t5: 13113119103 Hi#s: 96T);
Trizol(invitrogen, ft5: 135404); 5 A EEMTM XN
MALTIRF ", L5 20151019); =5 F Hi(FE ot
WEERAE R AR, fit5: 14122713024); /K4
BE (BT M AR AL TR T, #5 . 20121225);
PBS(gibco, #t5: 1715884); p65. IKK-a 5[4
TA Y TECEE) B ERAR]: BioRT cDNA
First Strand Synthesis Kit(ftt*5: 20171201). BioEasy
SYBR Green I Real Time PCR Kit(#t5: 20180101)
B B H RS A TR A
1.3 {8

3111 B CO, 7544 (Thermo A 7]); ECLIPSE
Ti B3] B 98 6 B (H A Nikon A F]); HC-2514
B B0 HLCRE R B8 it B BR A F R A
H]); Spectra Max 190 4=y KB F74% (35 & Molecular
Devices); AE240 HL¥K-F(Switzerland); 4H85%
FEHR (3 [ Costar 24 71); 7500 ISR 3¢ 5 5 B PCR
{C(ABI A F]); KR IKFE (Thermo A ).
2 Hik
2.1 gHfREFR

INEEREZH A RAW264.7 FHE 10%06 4 1L
() DMEM =i iE 97, & 37 C. 5% CO, Bi 9746
g IR, BOGEE R G s g te, &
IR HIAF TG R =95%, RIATH F525 .
2.2 R SEE L T

B K SE ] DMEM s B 5 9% RC R
1mg-mL™", Il Al R B AR S
2.3 CCK-8 yEKCMI4n i is )

B EAE KT RAW264.7 4Hf0, I BIK
N 1X10°mL™", 4L 100 pL %50 T 96 FLIR
H 37 C. 5% CO, B F# 4 5557 24 h 5 INAAH
259 . SR AR R IR ZE R OF S 1 (31125,
6.25, 12.5, 25, 50, 100 ug-mL ™ Y4H 7 4, 44 6
3L, INZ )5 48 h i\ CCK-8 k7,37 ‘CHiE A 4 h,
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BRI E, 450 nm A=W E(A)E, THEA
HAE 5 2 (%) o
2.4 ELISA =/ RAW264.7 41 i) _E 3% TNF-a.
IL-6 & &

U4 K RAW264.7 400, K
N 1X10°mL™", $ERT 6 LT, 4L 2.5 mL,
#H 37 C. 5% CO, H: 7246 F #5537 24 h J5 IMAAH M.
2. LR Y 6 4y IEHKTIRAL. LPS(10 pg-mL ™)
4. LPS(10 pg-mL™")+HbZE K FA (5 pgrmL )4 .
LPS(10 pg-mL™")+%& F 3% 3% 1F (50 pg-mL ™) 41 |
LPS(10 pg-mL ™ ")+% 7 3 % 1 (25 pg-mL ™) 41 |
LPS(10 pg-mL™")+¥ F 5 H (12.5 pg-mL 4.
Mk 3 AL, B S AR ET 24 h TAR 3, LPS
B 24 h, ZRERFE G USRI s, SREUEGEL
G X PLIE 00k, F TNF-o. IL-6 &8, B
Fo AR & U A IR R AR
2.5 SERFUEOGER PCR ZERI RAW264.7 4
H p65. IKK-a ff] mRNA £k

B EIR4HM, F Trizol ¥:3RELE RNA, 418
T2 7 S U B A R AT 0 A s e A SE R O 8 B
PCR fiill. PCR BIMFHI MK 1. R SR 70
5 B PCR M & BT 5 2 ) T 0

®1 LB EE PCR 54775
Tab.1 Primer sequence for real time quantitative PCR
£ 30| Bk
GAPDH Ljf#: 5-GGAAGGTGAAGGTCGGAGTCAAC-3'
Fif: 5'-CTCGCTCCTGGAAGATGGTGATG-3'
pos Fi#: 5-GGACAGCACCACCTACGATG-3'
Tt 5'-CTGGATCACTTCAATGGCCTC-3'
IKK-a Fi#: 5-GTGACATAAGTTCGGACTGCG-3'
T 5-TTTCGATTACATCGCGGAGCT-3'

2.6 HiilETiik

FHEHEH X 5 £ox, ZARBEILECRH
T Z 50T, B $eE ¥ i SPSS 19.0 Gi it # ik k4T
MhFE, P<0.05 NESEBASITHE L.
2 #R
2.1 CCK-8 yEK I 40 M3 /1

B ST (100 pg-mL ™) 2H 19 40 i 7705 R 14
ik, 5 IEF X R ALAH L 22 57 12 25 (P<0.01). JE 42K
WAF(3.125, 6.25, 12.5, 25, 50 pg-mL )44
RAAERSIEE S RBAME LR ST ZR. 4
LK 1.
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Fig. 1

Compared with the control group, Yp<0.01.
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EAEN

The effect of Swertiamarin on cell activity(n=6)

2.2 ELISA VEf Il RAW264.7 il 3% TNF-a.
IL-6 & &

55 1EH X R AH B, RAW264.7 4l fi 225 LPS
R AEM TNF-a PL A IL-6 &2 BT E
(P<0.01), FEF g Hdy, MAEWRER M, Xt
LPS £ RAW264.7 4fiffl ;= TNF-a & IL-6 (1411
T8 PR 0, Lo oF S35 49 (50 pg-mL 2L
TNF-a. IL-6 & & & EKT LPS 4(P<0.01), F&F
(25 pg-mL )AL TNF-a &8 2 Z1%T LPS
H(P<0.05), 25N 2.

®2 BIEREHX LPS FREAMR EHE TNFa UK
IL-6 34 B % " (n=3)

Tab. 2 The effect of Swertiamarin on the expression of
TNF-a and IL-6 in cell supernatant incuded by LPS(n=3)

273 TNF-o/pg-mL""

IL-6/pg-mL"™"

IE %t AL
LPS(10 pg-mL™")
HBFEKAA (5 pg-mL ")
i F S (50 pg-mL™h)
B HAEAF(25 pgrmL ™)
B A HAEAF(12.5 pg-mL ™)

169.7116.78
318.37+16.73"
163.7127.31%
183.93+14.18”
207.04+13.887
288.60+20.82

161.0426.57
321.45+23.24"
125.62+30.13%)
196.45+31.61%
276.67+28.99
304.79+21.42

VE: S IEHOMIALAE, DP<0.015 55 LPS 4lAf . PP<0.05, VP<0.01.
Note: Compared with the control group, 1)P<0.Ol; Compared with LPS
group, 2P<0.05,>P<0.01.

2.3 SERFROEER PCR R RAW264.7 4Hi
H1 p65. IKK-a ff] mRNA £ik

5IERE S IRAAH L, RAW264.7 gifu it LPS
W35, NF-«xB @M AHKEF P65 Al IKK-a 1)
mRNA Fik EREP<0.01); MIMAR. H. K
ANFRERI SRS G, 5 LPS 41451,
Y5 7540 P65 Al IKK-a f) mRNA ik 5H A [F 72

 E BRI 2452 2018 4F 12 H 5 35 %28 12 1

T, HEGREREE. Hha. b RKE
B F S TLH) P65 mRNA & &5 LPS 4 Lb# B
AP 2E 7 (P<0.05 B¢ P<0.01), 1fij IKK-0. mRNA
R Rk EREF S TR AA 5N A R RS
32 R (P<0.05), 4R WIE 2.
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SIERXAMLG, VP<0.05; 5 LPS 4lAfLL, PP<0.05.

Fig. 2 The effect of Swertiamarin on the mRNA expression
of p65, IKK-a in cell incuded by LPS(n=3)

Compared with the control group, 1)P<0.05; compared with LPS group,
Dp<0.05.

3 Wit

RIS —NEIREYFTRE, YRR
993 1 IR 2 e 0497 P — ol L 5 B A0 S N o T 98 IR
ROEFE, BRI 3. 4EP . AR SOE R
7, LA R AR 56 20 M DR 7 1) o 3 08 45 )y T R o B
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BEFREFRPRERMAIRIEA £, Saravanan
ST TOTR FEY TL- 1B 755 1) A 2T 4 200 MR A 8 S 4 A
B R R BR A I S TT RARAY, 2 80 I S v 1 11
PURAER, WESEHR 2 38 5 AT DAAE 4K 30 W) A0 4
ffl 7K 3 #0 #] NF-KBP65 . p-IxBa . p-JAK2 Al
p-STAT3 £ [ 3RA, UF LM 4 205 1 ] g ad i
NF-«xB/IxB. JAK2/STAT3 15 5@ = AEH K AE .

ASLEGAE Saravanan W 5T I S A -, T
LPS 55 RAW264.7 EREANU S Rt — 05 T
AN )R P 8 F S IR e 48 0 M S X NF-xB @
A0 BT p65 A1 IKK-o #3A KL, I 52
25~50 pg-mL ™" F S H HEIHIE L KT TNF-a
S IL-6 BRI FEREFFAR p65 Al IKK-o Y mRNA
Rik, BRAYT LPS FrEt iy iR i4G, Wk T
HA Rt 2 W AL R VLS, s S
T (I PR A R0 25 4 ) 70 A 3Rt T — 8 B R
WHh . BTRAEEFNRIFPREN, KRA
VB AEARAY:, R =R AT
RN IZ 5T
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