¢ %% Chinese Traditional and Herbal Drugs 58 47 % 28 8 3 2016 £ 4 A 1289 -

T
R

IR TE TR 5 i 5 SARIEE

AAEMe, wAA, AW, BEB® i’ £ RV, 8 MW!
1.
2.

)
7l

Riftp Ry K, R 300073
FIT R 2525208, R o T2 R E S sLE =, Ry 300071

 OE: BE WA, WL H RIS AL 3D I A A BT R AE IR, s S AR R
Beid. A3k KM UPLC-Q/TOF ARG &k K F-xB (NF-kB) 9¢ 025 Wi 1t HE PR R I 28 e 07k 32 4 10 b B Hi 48 T PRI
NSy, FREINSCSAE AT (BEAS-2B), ST ASESVGAEAL, XIimER . SRR, HER. DT HRE MR
LAY ISR M TINAE . R ik 16 A EAE] NF-«B W MER RSy, sy M. 22p-Z - TG, e
F G2 il NF-xB G HEA H RI0E . 4538 AT Lo 0 NFB (RS RIEPLRAEH, HPURIEHEF 25 16 Pk
Y FAHE

EEIA: R Pik; UPLC-Q/TOF; #%HTF-xB (NF-xB); 2y mstnl

FESES: R284; R284.51 XERFRERS: A XEHRS: 0253 -2670(2016)08 - 1289 - 08

DOI: 10.7501/j.issn.0253-2670.2016.08.007

Screening of activity components with anti-inflammation in Sang Ju Yin and
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Abstract: Objective To investigate the anti-inflammatory activity of Sang Ju Yin (Mulberry Leaf and Chrysanthemum Decoction),
and elucidate its bioactive components on nuclear factor-kappa B (NF-kB) inhibition, and to further clarify the anti-inflammatory
mechanism of Sang Ju Yin, so as to provide the basis for establishing its quality standard. Methods UPLC-Q/TOF MS coupled with
NF-«kB activity luciferase reporter assay system was applied to determine the potential anti-inflammatory components in Sang Ju Yin.
And the human bronchial epithelial cells (BEAS-2B) were selected to set up the inflammatory injury model, caffeic acid, chlorogenic
acid, glycyrrhizic acid, loganin, and malonic acid in Sang Ju Yin were investigated for their anti-inflammation. Results Sixteen
components were screened to have the NF-kB inhibitory effects. Among them, malonic acid, 223-acetoxyl-glycyrrhizic acid, and
licorice saponin G2 were first reported to have the NF-«B inhibitory activity. Conclusion Sang Ju Yin contains the potential NF-xB
inhibitors. Sixteen potentially active ingredients are found to have the anti-inflammatory effects as NF-kB inhibitors.
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B, RRE TR 83727 g, &1 4 CUKFETTRAE.
1.2 EFZEiKFA

R (Gibco, [ ); TNF-a (Peprotech,
FED; HLIEKFA (Dex, Sigma, FK[E); PGL4.32
JEORLATN 2 Jf0kE Prl-TK (Promega, £[E); 4 Uz
fiftd (Promega, JE[H); XGRS FE A &
(Promega, E[E); MFFifk 2000 4 44ik#] (PEI,
Invitrogen, JE[E); BEIES% ELISA A& (L
VYRS AR R 23 7))

ol ali . 20K (Fisher, £[E); fikalip
12 (Acros, LEAII); S22 - HE KR R £5 (Sigma-
Aldrich, FE); 2K Milli-Q £ (Millipore
Laboratory, Bedford, J2[ ),

X R SRR (L5 ABO97C, Ji & 73 %1 99.5% )
SRl (it AZ001C, JItfE 34K 98.46%) HHR
(5 AB291G, FUESrE 98%). LET 11 (it
200604, ML 98%) W R RH A F], #
2 NR G5 M813040, 4141 99.5%) T Lify
FAEMAF CPED,

1.3 SKIGYAE

MR E R4 g 293 (HEK 293). AS2<4 L
B2 40 g ( BEAS-2B) i F 35 [E Type Culture
Collection, Rockville, MD /A7), HEK 293 #%555F
DMEM =iliFE3E (HyClone, E[ED, 5 10%%4:
137 H & E (FBS, Gibeo, 2 FED AT 1%% 351 (100 U/mL
T #A 0.1 mg/mL #7575, Gibco, 3 [E); BEAS-2B
R8T 10% FBS Fl 1%X01) RPMI 1640 5241557
B, H7E 5% CO,. 37 CRIFRAPRTE.

14 FEMNFE

Waters Acquity UPLC-Q/TOF Premier: AC'E H
FIEFEAR . AERAS . PDA K#S. Masslynx 4.1 T
YEul (Waters, [ ; 43k : Waters Acquity UPLC
BEH Cjg (100 mmX2.1 mm, 1.7 um); Velocity 14R
AR B0 (Dynamic, KAL) Milli-Q
ali7kK{ (MILLIPORE, :[E); DZF-6020 75T/
O TAHAERABR AR D; HF151UV CO, 41 i
i 7&H (L Heal Force /2 7]); XD-101 18] & 25k
B (R AR CH IR AR AR Bbr (G
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Bio-Rad A7) ); AB104-N HiT- K- (Mettler Toledo
/x7)); BIOELLEA Reader ELX800(Bio-Tek, 5 [H);
Modulus Z¢ Y6 (32 [E Turner Designs 2 ) );
@ TES RN A R AR,

2 FE

2.1 REWIMKTEHEIFEMN

2.1 RO F R AL DR ORI I AL B g
HEK293 41/fs HEK293 4ilJfii 1 96 fLR 5577, F
S FEAE 50%~T0%I 5 NF-kB %¢ )t 2 BFi 15
PGL4.32 (100 ng/fL) MK NZ ki Renilla (9.6 ng/
FLD LG, T G FH g A 2000 11 A il B e 4
TR o W 3T 2 LA ¥ TR RS Sk 57 & T8 FBS (1)
Riedhrh, JRAIGHE 15 min, AR AR FORL 5 3 g
WA AR G5 o B Jr R BB N RS 7 (1) 41 i 96
LR, T CO #EFRMih AL A 24 h LA E.

2.1.2  AMSEEG AL Y] ASER Sy 6 4,
SR AL, B, BHPEZTHbERAA L, F5
s e ARFIE (1. 0.1, 0.01 mg/mL) 4. 41
M- 41TZ5 2 6 h, PHYEZS4H4 T 1X107° mol/L )
MRS s A, BB TR R, A
TNF-o (2R N 10 ng/mL) AR 6 h, WHEH
ZRB T NF-xB 2 A5

2.1.3  NF-kB XWZOCHBHAR A B PIE AR 45255¢
oG, R, A PBS (100 uL/fL) i
YA 2 %, 372 PBS ¥, INBC LT IR0 B A (20
uL/AL), =Y 30 min Ji5, AL 15 uL 4ifsd
fiF T NF-xB XU 32 B o Bk VA A I«

] 15 pL 40 2@ -h A 20 pL NF-kB 58t
RS JL R FORE pGL4.32 (100 ng/FL) Rk,
BRIWAE, il NF-xB 2868 (Modulus %% 646
WO, FHIA 20 uL W26 R BN, i
WA G, KD Renilla 2G(H . %A XA NF-«xB %
JEEMEETE, DIAHXT %6 LR KoRn NF-«B #IHH1%R

FHX 96 FE 3 =NF-xB %¢ )¢ {H/Renilla %¢ ¢ 1H

2.2 REWIMKTEMEN 2 HITFIE

221 UPLC ikt taififE: Waters Acquity
UPLC BEH Cjg (100 mmX2.1 mm, 1.7 pm); A 30
C; AARAE 0.4 mL/min; PDA ¥l 190~400 nm §1
s HEFER 2.0 uL; WAIAH: O (AD -0.1%FIK
W (B); o REBEN A 0~2 min, 2% A; 2~
20 min, 2%~20% A; 20~40 min, 20%~40% A; 40~
44 min, 40%~85%A; 44~45min, 85%~2% A.
2.2.2 Q-TOF Juifis&ft A IE g1 2 Figis

FIENE, (XSS HAUT: s s I8 (BSD;
VIR, BHEHE3.0kV GERER), 25kV (i
B HESLHE 30 V; B YRGS 100 °C; i
FSHLEE 350 C; BIAFIE TR 600 L/h; HESL
UL 50 L/hs R0l #s FLH 1900 Vi KAESIE 0.1 s;
(K7 0.02 s; JUEHEIHRTEME 100~1 500; ASHLIE
W Lockmass K22 RINHEIKE: LEA ((M+H] =
555.293 1; [M—H] =553.277 5). ¥R TVEu;
4 Masslynx 4.1

2.2.3 UPLC 7rBFEmMIHs RIS E
10 mg, JIA 1 mL 265K, Bl 10 mg/mL K
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T, T UPLC PRI SE8 . #4548 UPLC 4y
BJE IR 1 R BOREE T 96 RALIR (I
¥e: 22 mL/AL) 1, 50 CEATH, HEEWER, H
LI 100 pL IR TR, T IRGes+
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(AN 3 AT R BT X NF-xB A 1 520

224 PLRIGMEV AWK E ITiE i i
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s RHE RIS A . S1E. bR
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T oA At o R G WA S I A 4 SRR R
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T T A [ K H SR DA S BOE PR %, N chemspider,
W 2R AT L5 SR B s PR i R T ), T
SN A TR E2 IR RT I o B IS ) 25425 L, 7
SE R TG AL S W M SR I

225 HEbsAELAREE 77 R SPSS13.0 At
HATEIR G, SR L LAY 5 Lo, 4N HECR
MR 27 23087 (One-way ANOVA).
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mol/L FAT 40 MG Uk . FRAE 7R “2.17 1.

2.3.2 BEAS-2B 4l g 5 5EH 1 IL-6 A1 IL-8 7K1l
5E  fF BEAS-2B 41t 7E T 96 fLik T 24 h, EA
WiRES, dNee 4l CERUMMER. 28R, H 5.
THER T REA S S 0] BT FH 40 Mo R JER R . 1 X
107, 1X107°, 1X10°° mol/L HEATZIIIE) Tz
256 h )5, M TNF-o (ZJTEIKER 10 ng/mL) H|
W6 h JalcsE Bil, WE IL-6. IL-8 /K.
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NF-kB FAT B Z MG o AT 4R €
RN 1, Sk IR 3. 2 FTEE BT, SCEkE:

TNF-o 10 ng'mL ™"

80
60 -
40
20
0
X B HJ%K 1

=

M ’57\ (mg-mL™")

AHRHEIGLE /%
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Ol 001
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LR LR " P<0.001; SRR LR "P<<0.05
HiH

P <0.001 vs control group; "P<0.05
1 F%HIXI NF-xB B3FHER (X £s,n=3)
Fig. 1 Inhibition of Sang Ju Yin on NF-kB levels (X s, n=3)
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Fig. 2 Screening on inhibitory activity of NF-kB in Sang Ju Yin using UPLC-Q/TOF coupled with luciferase reporter assay
system (X Xs,n=5)
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Table 1 Information of bioactive compounds with anti-inflammation in SangJu Yin

5 fy/min RS BT miz MS/MS X R

1402 W% MR i 2040270 203 [M—HJ, 185 [M—H,0—H],  CH;0; 4k
249 [M+HCOOH—H]

2 693 BREK i 354.0951 353 [M—HJ, 191 [M—caffeoyl—H], C;(H;s0s 41t
399 [M+HCOOH—H]

301609  HEF il 418.1264 417 [M—HJ, 255 [M—Glu—H], CyHpOy  HEHE
835 2M—H]

4 1702 HEAF LA TR AT il 550.168 6 549 [M—H], 595 [M+HCOOH—H],, CyHy0; HIHE
1099 [2M—H]

5 19.01 ERIRT A 1 6242054 623 [M—H], 461 [M—Glu—H], CpoH30ps  ¥%58
1247 2M—H]

6 1907  HERR i 4703396 471 [M+H], 325 [M—rhamnose+ C;sH;0y H¥#
H]', 163 [M—rhamnose — Glu-+H]"

71946  FIEHMEH A il 6242054 623 [M—H], 461 [M—Glu—H], CpoH30y5s  ¥%58
1247 2M—H]

8 1948  EMfEH D IE 478.1686 479 [M+H]", 642 [M+rhamnose]’,  CyH30;5 8
643 [M+rhamnose+H]"

9 2004  (H)-FAHEEY-4-O-B-D-H AR + il 520.1945 519 [M—H], 357 [M—Glu—HJ, CioH3s06 M+

3,5- R 2 T 516.1268 565 [M-+HCOOH—H]; CpsHy01 %tk

515 [M—H]J, 353 [M—caffeoyl—H],
191 [M—2caffeoyl—H]"

102001 L-ASENRREIEN Sk 11 IE 537.2210 538 [M+H]', 357 [M—Glu+H,0]",  CyHisNOy, itk
555 [M+H,0]"

113263 HIBEE-7-0-6"-HIH A pET iE 5321213 533 [M+H]", 550 [M+H,0]", CpsHyO13 %t
285 [M~+H—malonylgalactoside]

12 3287  FEfEEFFD i 1224.5775 1225[M+H]", 1242 [M+H,0]", CsHyyOp5  HifE
1063 [M—Glu+H]"

13 3511 22B-ZWpdk-HHER il 880.4093 879 [M—H], 923 [M+HCOOH— C4uHe0;5 HEE
2H]", 938 [M+CH;COOH—2H]

14 3800 HEEFG2 i 8383987 839 [M+H]", 857 [M+H,0+H]', CpHO;  HE
469 [M—2glucuronic acid]"

15 4023  HER i 8224038 823 [M+H]', 841 [M+H,0+H]', CpHeOp i

453 [M—2glucuronic acid]"

RBAN AR Ch 2 UL 22 o B2 ) SR AT
REX 16 MLEY), 6 MR T HEL, 4 kT
R, 5 ASKIE T A, 1 ASKRIE TR
3.3 MREMEBRMARIGIE

IR . SRR H ORI, SRR, W
MR “2.3.17 WJPEAT A MG UE . IR
SEIEIR . HER . DR TSR ERE 1X107

mol/L I HiR Gy Oy foE! ), sz se vt e
1 107> mol/L A4 4y B PE B6AIE R 1, A3 B9k
FHR 5 ARG LU AT R B O NF-xB
(RT3 o FF FLEH T3y 22B- L BBE-H 5% . H
BOEAT G2 W MR B RIS, SRRl T
BE NERER LI, RBLE MR (1X 107 mol/L)
RENGHIH] NF-xB [k, i 4 v, 5 A™MEEY
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1
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Fig. 3 Chemical structures of active monomers in Sang Ju Yin

PINERR . SRIRIR. HER. DA T, WY MR 2, (RIROIEARRENAL S LS R Rk B
AT ARG R RE R 7 IL-6 F IL-8 (3G (P< J7 I W S35 R T R T LR, MBS LT
0.05. 0.01. 0.001). ﬂ%ﬁ%ﬁ@%&%ﬁ,ﬁﬁ%$TgiT%%ﬁ
4 g TR ML, 2D E - IR AL, TR S 2K
A B SRR el g ik MR, ZBRAHRSY, RBEIRFRDMEIER,

%ﬂkﬁ%im,ﬁﬁﬁ%ﬂlﬁgﬁ&“WME
FEPH, W R LSRR SR AT TR, e
Wk G ARE T SOAER RE, JEE O AR A
YIS, XL ISR, AN TIIA B LR A
(IFTA R . AH I Th 25 U By S 2, T T
PEZERER o RIS LR 22808 a0 JEASREXT Hh 2453
IR ChE 250 FEAG IR TR
o, RIS, ARBRATFNIRER R A N Tabr i

SEUFIT RUIPT R 2P o

A5 K] UPLC/Q-TOF 44 NF-kB XUkt
FM RS LR R, TRk R Rh 15 BL 16 B
RS . Horh 5 NSRS RIE T34, 6 1K
PFHE, 4 SRIETIEM, 1 AR TR, gt
W, HERE, KRS DL g, AR TIF. &
FARH A H S s PR T o Ry,
S MR, 22B- SR AE- TR . H R G2 45



¢ %% Chinese Traditional and Herbal Drugs 58 47 % 28 8 3 2016 £ 4 A 1295 -

- TNF-010 ng'mL™ )
TNF-a 10 ng'mL™" ) b i

A 800 ; ; 800
- - ! B i
5 HiH .
6007 S 6001
;‘E * ek 7\’:\"
i HE
= 4001 wex £ 400 *
= *
= 2
= ksksk kkk 1 *
"l BE ‘ \ﬂ ] ‘ -
0 T T T T T T 04 T T T T

REEERR EREY R SRR R DT AEOBE EekR 1x107 1x107 1x107

1% MiR/(mol L™
TNF-a 10 ng'mL ™"

TNF-a 10 ng'mL™"

1 0007 B r i
o i o~ 800 i = IL-6
R B o T 6001 = re (SIS
%‘lz 600- **fk** ;"3 o Kok

(o]

A 2 4007 ok k
— E = HitH
= 400 = ok . sk
3 200 1 j 200 o *k

AR OB AR 1x107 1x107 1X0°° AP B SOIEREL UMMERR SRR TR ST
1% M@/(mol L)

“P<0.01 ""P<0.001
P <0.001 vs model group

LA "P<0.001; SHEIRAILLE: "P<0.05
#p < 0.001 vs control group; "P<0.05 “P<001

4 RFPREHRFMEHRSBIERIE (A B: IAREERERFWIEEELIR NF-«B BHIFIE: CFID: FHBAEK
REREHERMAAMAIER T IL-6 71 IL-8 BIRIAE, X £s,n=3)
Fig. 4 Confirmation of bioactive compounds from holistic Sang Ju Yin and active monomers (A and B: inhibition of NF-xB

verified by luciferase reporter assay; C and D: IL-6 and IL-8 expression in TNF-a reduced by holistic Sang Ju Yin, X £s,n=3)

5 NF-xB & 4 4 B I dikiE .

R AR R IE AN bR, R B G  E
PTG, SR SORE R N AT 2 ) A
FEAN R 1 B 8P G 92 15 A B 0 A ek Rt ek o
Ty EEIWER . AT, HAEAAAE
B BN RIERY, LRI LK B VP I H
(5 AN, BPOIHERR . ZRIRIR . H SR, Sk T
RS MR, SEIRgt BRI 5 ML Sl Re i
BN NF-«B (31K, 0] CARRAG 40 L 2 RE K 1
IL-6 Fl IL-8 (IR K-, S0k 45 FAH— 20

TR 3o A S B 5 32 HH S A Ok P LU (R BT R T
1Ay, WP T BT R Y IR, ik i B
HPTRAE PSR HE T 44, b DU g i
PRUESR AR o (H T RA Rl 2%, A
SEC U0 0 0 HH P — 6 LU PR 3 1 06 O A A B — R
gy, Wikl 2-D WS 5 AMETERE, @¥e AR
5. 6; 556 MNEMERE, AR 7. 8. 9. 105
57 ANENERE, AR 11, 120 JFENTETS

R R 2 AT AE P DT R SAX LRy 55 5%
FR AN FNEE, HnBTR . R KT I
ol 51 U AN B i S S B AFAE IR R B 2t — 2D
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S 3k
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