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Anti-inflammatory Activity Comparison of Aqueous Extract

with Monomer Components of Biqi Capsule

FENG Qi-shuai' , WANG Gui-fang”, WANG Qiang-song' , GAO Li-na', CUI Yuan-lu'"
(1. Research Center of Traditional Chinese Medicine ( TCM ) , Tianjin University of TCM , Tianjin 300193, China;
2. Baokang Hospital of Tianjin University of TCM , Tianjin 300193, China)

[ Abstract | Objective: To observe the protective effect of aqueous extract and monomer components of
Biqi capsule on lipopolysaccharides ( LPS) -induced inflammatory response of monocyte/macrophage cell line
RAW 264.7 in mice, determine the major anti-inflammatory active components of Biqgi capsule, and provide theory
basis for the upgrade of quality control standards. Method: Acute inflammatory model was built by LPS-induced
RAW 264.7 cells, and treated by aqueous extract of Biqi capsule ( mass concentration of 0.25, 0.5, 1 mg-L™")
and major monomer components ( brucine, strychnine, cryptotanshinone, salvianolic acid B, liquiritin and
glycyrrhizic acid, mass concentration of 1 X 1077, 1%x107°°, 1 x107° mol -L™"). After treatment for 24 h, nitric
oxide (NO) and interleukin (IL) -6 were detected by Griess reagent assay and enzyme-linked immunosorbent assay
(ELISA) , respectively. Result; Compared with the normal group, the expressions of 1L-6 and NO were significantly
increased in LPS-induced RAW 264. 7 cells of model group. Compared with the model group, both aqueous extract of
Biqi capsule and cryptotanshinone could inhibit the increase of NO and IL-6; brucine, strychnine, glycyrrhizin and
glyeyrrhizic acid could inhibit NO secretion of RAW 264.7 cells. Conclusion: Cryptotanshinone, brucine and
strychnine are the major anti-inflammatory components in aqueous extract of Biqgi capsule.

[ Key words | Biqi capsule; aqueous extract; cryptotanshinone; nitric oxide; interleukin-6
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2 WAR A 2235 & (theumatoid arthritis, RA) J&—
Tl B e e, LR s ML T RE Dy T R 2R - R
RE - F B SR8 3 - B AR A B AR A L S KA
gt FERZ AN R, HLA A 1 B A R
KRB G 2 52w, JE T 5 T RA 18 M R AE =/,
o8 290 JL 180 53 T v B PN 5 PR 38 S R, T T R A
B A I B, Vi T Al L M TR AR AN R R R
KOV B WS IR . RS
I 25 S S 25 T KGR BIE B R 9T, 1% 3 25 K
HA BB AALRE W 4E 57 W I 9 8 , W /0 41 F i %
JR Al 5 1 VR A B, T L R 2% il A B A
R fige DA S AR A8 B 0T DU E B R S B A 4L
FU L R DT O B KT A
AR HEJNE JH2 =L F 810 sErp 2540, L
I M5 e 2o AN B 2R 2 i B £
AR A BRI LI I 1k R A TR, I R b R
TAYT KR R DG 48 LS5 401 L A 2
iR AE o« D87 RE S A KA, H
WL SRR RN T o 3, 2 R AR R
0% o T AW E A PR, BRI DR IR IT
RAZCR B E . FFS hiE mAL B b 2y, 5
RS 5 B2 R LA ) 56 R
PRI B BRI, BEL DT 48 S J2 B2 o )11 25 Th Ak R 3 1l AT
AAERUIRR L 3 )1 g B R PR
PEHIY . =k B I AR %, 8 i 1k 6 % Bh Ak,
FERS = LR A BENTRBRENT .

S 56 F) AR Z 0 (LPS) 175 5 AR /0 85 37 19 /)N LB
/B AN RE RAW 264. 7 (1) 245 38 5 0 B A, 07 16
PR e 4 K 4 U T B AT B A 0 T 1 B R 4, DA
2 AL i 2 v T R 1Y) S TR MR LAy, O T A A
B v TH 90 B i T 2 3 BEAR I, Ry I IR 1E B
iR ES %

1 ##
L1 259500 AU % (KRR A mt Ty 4r
25l A BR A W it 45 301510 ), L-4% 24 Bt e (4t 5
1329739) , 74 T fif 4 (it % SLBD8950V ) ,4-¥2 7, 3%
WR W& 2k R (Hik*5- B70274) , DMEM =5 0 1% 5% 2 (Hit
5 SLBK6178V) , g Z 4% (LPS, #it 5 091M4031V) ,
WEME 5 ( MTT, fit 5 MKBN7264V ) ¥l [1 Sigma-
Aldrich 23 &), — F 3L 57 8K ( DMSO, K HE w7 R} 25 B 1k
AR R A A AL 20140523 ), B4 KT G 4 1 1
(HI-FBS, Bioind /2 &) , #It 2 1310903 ) , {4 41 g 4 £ -
6(IL-6) ELISA # ] it 7 £ ( eBiscience /A &l , 41t 5
£09362-1637) ,— %A AL A (NO) & 5 52 il Griess i
- 90 -

) & (Promega 2\ ] , 41t 5 00000112903 ) ; I £ 15,
T BRSSP R B, TR, T AR X AR
(b B a2 A E BIF 5T B, it 5 40 i Sl 0607 -
201004, 110705-200306, 110850-200806, 111562-
201313,111610-200604,110731-200614 ) ,

L2 Zifakk /DB E VRN RAW 264.7,
FH ] 2 R 2 o il 2 F 9 i 4 v B AR
L3 &% 311 A CO, fu i 40 i 15 7 4 (¢ [
Thermo /2 7)) , Flex Station 3 % £ I gE sz #1L ( 35 [H
MD 722 7]) , 1100 B9 55 O A (35 43 (3¢ [ Agilent 24
Al o

2 FiE

2.1 AMIREFE RAW 264.7 40tk 40 55 3% 45 52 W
% DMEM (75 85) +10% HI-FBS + 100 U- L™ % %%
F+100 pg L' HERE AR E T 37 C 5% CO, ¥
FEA TR

2.2 SRR RE K B Y ) A S R 4 HPLC )
Br i &

2.2.1 AR RK BRI A RS B FR IO AL
BLHH 10 g, MA 100 mL 2= 35 F K | % IR
AT b, RIS K, S IR IO, T4 °CL12
000 r+min~' & B0 30 min, &5 IF [, BT
H , BRI e K 4 R R R

2.2.2 HPLC Zp#rillsE A % PR BOE B AL 9%
TRARE Y M A, FH A Al K s i, A 0,22 um fLAE
DR AR g, A o AR R K A B LK )
g R Agilent 1100 Z i 208 AH 635 4, 635 HE
Waters Symmetry Shield™ RP18 {4 3% 4% (3.9 mm x
150 mm,5 wm) ,AFiR 35 C, % | mL-min ", JEFE
10 pL, # 0% K 254,262,276,286 nm. VS
PR,

F1 BEKEKRRY HPLC NS B RRERF

Table 1 HPLC method for aqueous extract of Bigi capsule to detect

separation and elution program

A} [ /min N5/ % K(E0.1% FR) /%
0 4 96
20 21 79
23 23 77
30 30 70
40 42 58
50 90 10

2.3 ZNMEAESHSCE K RAW 264. 7 40 FC i
Hp 1% 107 A~/mL () 40 LB, T 96 ALK 35 B A AL
A 100 WL B 240 i B 15 97 ik A 37 C 5%
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CO, 1120 M35 T2 N 55 9% 24 h J5 4000, in A DMEM
BBk (= B, & A7 SRR 47K 2 L) (0. 25,
0.5,1 mg-L™") iy DMEM # 3% 5 s & f5 FH By R B,
R, D87, 007, BRFHS A R
DMEM 15 Fe F4h 8L 15 9% . WE = B4, B4 6 1
iflo BEFMILA 37 C 5% CO, (140 i 3% 32 56 W
B:3218 h Jm , B fLIMA S g+ L™' 9 MTT PBS % # 10
pL,37 CHRZEME R 4 h, W E5 W, A 100 pL
DMSO , 75 fif 40 i 9 A2 B ) FP . 76 £ 1) BB T FL AR
AT A D RO AL BREE RIS 570 nm
2.4 NO &M ¥ RAW 264.7 4HH1L) 1 x 10°
A~/mL % B A AE B 24 FLANRE S R, 5598 24 h 5
e, e A A AL PR B2 B 1) TC W 21 DMEM 1
FIEAHFHHTR B, BRI, DT, LT, B
P20 A0 H B B TG 21 DMEM 85 55 Bt 20k 25 35 55
BE AT 4L, 4 T LPS (0.2 mg-L™1) il i i 455
R A 6 A FAT L. FEFRMLA 37 C 5% CO,
0 20 L 5 TR A N B AR 24 b BOEE IR RS RS O Ak
F, Greiss 257 2 0 22 40 i 855 7% 138 WO A9 NO 43
it FEZTIRERAL AR A3 BT A I E A I E R T i
K4 540 nm,

2.5 IL-6 & &M%  RAW264. 7 4018 % B K m 2l
AT IR 2.4, FEFRMUICA 37 °C 5% CO, (1) 4 i
WEFRAANEESRE 24 h 5, OSSR W E W 0 ab 3R,
ELISA 5l %2 240 B 35 9% b W8 W 40 B 4 W 19
IL-6 & it 7E Z DR ALA /3 AT AL B A, 5 8 A
3z K~ 450 nm,

2.6 geitsErtr fdi A Origin Pro 8.0 {4 i 17 %k
WG I A o SER B DL v £ s FoR dLIE] LY
AR E R Z 00, KL P <0.05 A Gt
3 &R

3.1 B g KRB HPLC Rl AR R i 42
KRB R I B 6 Bl 3 B Ay, B g R an & 1
No 6 B Ay BRI R B, H R, BBk 1,
0T BRSPS, AT, SR 2,

3.2 EHEEAKEY S R B
[F] 9 B2 1% 9 AL fie 30 7K 4 By B H: 6 o LA B 3 T BT
1, R, P R B, RS, B, /T
X RAW 264. 7 21 Jid 3 5 1) 5% Wi o 95 1L Ji 8 7K 42 R
Y I 0. 125 ~4 mg- L™ R4 B 1) 25 1) e
FE1x1077 ~1 x10 7 pmol - L ™" 5 o 45 F 24 ¥ il 34
(R 25 1 AL 200 16 b A, 400 B ) 3 B A A7 3 I 2 0
SR E, R, 95 AE i K FRERL L) 0. 25,0.5,1 mg

A
4
2 5
| | M
6
5
3 ° 4

1
A;LJ%M
0 10 20 30 40

t/min

1 D702 /753 H R4 B B;5. HHAT;6. BF
S
E1 BFEHEEKRERY(A)fEGR(B)HPLC

Fig.1 HPLC chromatograms of aqueous extract of Biqi capsule

(A) and control products (B)

®2 FHBBEKRERONZBERSESE

Table 2  Contents of monomer components of aqueous extract of
Biqi capsule mg-g”!
% KT Ry % HT B E
R 0.658 9 FFE R B 4.629 7
+HT 0.1122 HEH 2.613 2
Hw g 2.679 3 Fe 21 0.027 9

LU R A AR 4 LA 0.1,1,10 pmol - L7
MRy J5 B2 52 50 (1) 45 25 VR BB, SR AF 5 22 T 25 ) ) e R
YEHT o
3.3 AR RS ICY) 5 A5 SR B4 X LPS i &
RAW 264. 7 40153 NO 5400 K Griess i 7
200 7 A0 M 3 57 B WD A R #h (nitrite ) 3 &,
Vi) 427 Fz 8t L e 5 7K B2 L) B 45 A AR 1 43 % LPS
WS NO b sEm . 525 A g, fERE A,
LPS i 5t RAW 264. 7 4}l J5 , 40 s NO J3- W34 i, e
JE 3K F) 38.99 wmol - L™ (P <0.01) , 4 7 95 #L Jii 3¢
KRB, SECAV AL R, 45 7 41 (0. 25,0.5,1
mg- L") ¥ LAREAR NO iy %3k (P <0.01), £ 6
Pl B R 43 vp Bk T PR ER B R REMIH] NO 43,
oAt BAAA B3 2 AT IR NO ik, Hod B P SR,
B0, T ry T IR R R, WK 3,
3.4 AR KUY 5 A& SR B4 X LPS 5 &
RAW 264. 7 Ziijifd 53 i IL-6 R 525 4l ks,
LPS 1% 5 RAW 264.7 ZiJfl 24 h J5, 40 L 135 W+
IL-6 /b P& FIH (P <0.01), WA X53.271 3
pee L7 7 ML R K 4R B 417, 0.25,0.5, 1
mg-L ™" 3 413 0] DL 3 W] IL-6 439 (P <0.05,
P <0.01) Jf HEA — & 17 s gomi vk, 5B
FE#, 76 6 A B AR oy v, Ba b 2 ] U] LPS 5
S RAW 264.7 40 Ml TL-6 4% W4 (9 18 (P <
0.05,P<0.01), W33,

.91 -
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®3 FEBTKERY (BQC) 5E&HMEMH /S I LPS F S RAW
264.7 4H NO 70 IL-6 3 i BRI (5 +s,n=6)

Table 3  Effect of aqueous extract of Biqi capsule ( BQC) and
monomer components on NO and IL-6 secretion in LPS-induced

RAW 264.7 cells (i +s,n=6)

A9 WE/pmol-L7' IL-6/pg L7 NO/pumol - L ™!
25 - 0.02 £0.00 2.07 £0.19
i m - 3.27 £0.21" 38.99 +1.04"
BQCY 0.25 3.08 £0.08% 25.49 £1.00

0.5 2.32 +0.26% 18.47 +1.12%
1 1.69 +0.28% 7.98 +0.72%
I % 1 0.1 3.42+0.19 30.94 +1.65%
1 3.30 £0.22 33.01 £1.57
10 3.54+0.13 27.92 +1.41%
+ 5 0.1 3.22 £0.20 32.08 £0.96
1 3.18 £0.04 32.45 +0.52%
10 3.18 £0.20 30.38 £3.05Y
e 0.1 2.31+0.17% 34.56 £0.32%
1 2.15 +0.10% 33.65 +0.31%
10 1.64 +0.11% 13.46 £0.97%
FH 2 B 0.1 3.02 0. 14 38.23 +1.57
1 3.25+0.19 38.83 +1.23
10 3.52 +£0.21 38.35 +0.41
H e 0.1 3.13 0. 17 37.25 +4.07
1 3.11 £0. 14 35.05 +1.26%
10 3.09 £0.21 35.95 +0.85
EAA 0.1 3.09 £0.11 37.04 +0.84%
1 2.90 +0.28 35.96 £0.41%
10 3.20 0. 11 36.21 £1.69%

FHE AR P <0.01; GHMAL LD P <0.05,7 P <
0.01;% BQC Ay HLALN mg-L~" .
4 iFig
BUARAIF 58 2 W], A% 0 v 24 v 3 il £ <07 70—
38 2 9 M BN A I VA B DA K Y v A i )
MERBEEIGITEN . BT s ln =
7%, MR 5 AR PN ek B S A I B oy IR 2 B A 22 A A
T 43 B v 245 52 0 A 2 20 R, W v 245 52 5 0 1 L4
S AR TG E M EER =R, WKL,
PRL A e 8 2 T TR 9 28 KU G 1Y 48, AR BiE S LA
KA R HAG T S B v BT R o S L AT R 4y
FALH o
HPLC #0045 2R W7, Ba Pk 2 M 2 05 4t e 48 v
R @ N R R N 3 S R LEZTPR = 1 ]
SCR R, B S ASALRE % 10 I LPS 55 RAW
.92 .

264.7 4 fg NO 1y 4 Wb, 17 H GE 4% #I d LPS 15 &
RAW 264. 7 4l 1L-6 953 . BLAh, 76 5 4 i 4 7K
P b B PSRBT RAE A B iR A, LR B
TF5 T, IL-6 & —Fhay 2 6E B 7, e 45 &
AN gpl30 52 A AT 3% STAT3, i STAT3
E N A R AZ DT B2 1) 80 4 4% o DRl - 5 TR 2k a5, AT
JER T — 4% 1L-6/gp130/STAT3 i 2 15 4 15 15 53
0 Saravanan 25UV B 5y F W, B OF 368 9 AT L
i A STAT3 B4 B2 £k BHL KT 1if 48 4E K 1L-6, TNF-a
FlIL-18 BRI K - 14 3R 35, DT 28 A A 70 8 G 1 %%
Pt 00 & e, Ban 45" BFSE & BL, (E)-2,4-bis(p-
hydroxyphenyl) -2-butenal H.AF F F STAT3 # &5 A1
FH M LPS 55 RAW 264.7 4} tf NO, i 5 — 4
ARG A2 SRR F R RE, HEME
PRI BT R BT T R AEH . B, IL-6/gp130/
STAT3 {5538 % © 2 B — G IR L3R Y7 5 R 1Y
SRR WS RE, K P 2 R — Ff STAT3
FESHEIIEIR, B PR boE R IAVER . T
Bt S X TL-6 3 i 7 I LA & AE g — Fh STAT3 %
S P A A R0, HE DA A BE T TL-6/gp130/STAT3 {55
T [ Ay A e B R ARG RAE I — & A2

FE RA Hft NO 32 22 U5 Sk T 5 s 400 i, L g
% ' B A SN, T 5 1S B G B MR, N D&Y
2 SCH AR R E G S  FEAR R HER A A
WEFE R A B H RO H SR RS
B0 7 5 P LR 43 38 AT LA LPS i 5
RAW 264. 7 4l NO 4334 i ij , b By % 7l 1)
T BRSPS I R . SRR R T
HEM 7 REORE, DR TR — L GOk i T
W2l 28 R T RO M DG R ORI B PR G R YR
Jrad R, BLIGE S B R, DR T R AR W
REMEIRIT R BRI C R, ST . LT ESD
B BB TER YT o R R R AR
Mo DB 08CRT 1 (0 T #  NO @4 FR AT LABH
W7 4 i BN, iR REPD 1 NO % S M B0 i R 7=, A
MR AR ST KT RIVE

EZ U N N ol 7 R e v
HPLC 4387 77 i 4 1 98 AL e 9 /K S 30 v 6 b
BN B Rl LPS i S RAW264. 7 41 fifg 14 4
AT 25 PR XS 6 Rk A% B AT AT TS M O O
SRR W] AL B R AR IR YT O RAE I E B
A M BEF S SR T T 8 A
P B 1 b2 o0 MR T 3 2 O BB O S BRI
R, PREE R 1 P 2 2 T b R RIE RS, R
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