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Abstract: Objective To investigate the anti-inflammatory mechanism of the alkaloids in Dengtaiye Tablets (DTYT) based on the
network pharmacology and chemomics. Methods The main indole alkaloids in the DTYT from Folium Alstoniae Scholaris were
identified by UPLC-Q/TOF. The network pharmacology coupled with virtual docking technology and bioinformatics analysis were
carried out for screening the key protein targets and pathways. Western blotting was utilized for evaluating the phosphorylation level of
the primary node proteins in BEAS-2B cells inflammatory model induced by LPS. Results Twelve indole alkaloids were found in
DTYT extract, which act on different protein targets, such as PDPK1 (PDK 1), MAPK1 (ERK2), and MAPKS (JNK1) respectively, and
reduce the level of ERK2, INK1, and IKK phosphorylation induced by LPS. Conclusion As the Q-markers of anti-inflammatory, the
indole alkaloids contained in DTYT inhibited the PDK1/AKT/NF-xB and MAPK pathways, which present potential molecular
mechanisms for the treatment of chronic bronchitis of DTYT.

Key words: Dengtaiye Tablets; anti-inflammatory; network pharmacology; chemomics; Q-marker

YT &M Folium Alstoniae Scholaris NIENTHEEL B2 prflcd. (T, ke, BAA ik
FEYDRER A Alstonia scholaris (L.) R. Br. /5t IR HRIBHREIThR. DI NERE G KD T
T NERE RS T A EEMADRRIGES [T EERL, AT &M 2Rl (TS 32
R%j. JTEMEER T4 E (FENIARE)Y A (= R NI AR, HEAPIR . EHZ. F
PP EZGE) B, U (SRR A ARE) AT Wi S5 2 FhTh AU, il UPLC/Q-TOF 45A 15 20

YisHE: 2018-02-12
1EEREN: AR (1997—), 9, EEARVE, 2% L. E-mail: 215502436@qq.com
*BIEEE RIEER, & BIEIR, MTRTRAET4YS 2 EYS: . Tel: (022)23506930  E-mail: houyy@nankai.edu.cn



- 3862 ‘TR

Chinese Traditional and Herbal Drugs 3£ 49 % %5 16 3] 2018 £ 8 A

B AT 78 A4 RN T 22 Mt 28 1 i
FHORIIMIRAE BRI BT, AT &M 2 TE
STV % I, B ER AR 1 T Re,
R G55 A 1) 2 2 38038 o0 AR FH 01 B e AN T
o AKFFNT G = RAZNT,
HEDE BT BRI EEAE AT SE R, M
HEAARNY) 5T 2 2 R0 ) 245 24 B 2 A AR 5 LA Wi R
M2 ZH AL ZmASIRIT IR IE G 1R
WK, TR G R EAREY, A RdEsd
2 o1 FE B E Al
1 #R

Waters UPLC/Q-TOF primer £ B i 1% 1 &
Masslynx TAE¥h (E[E Waters A ] ); #EAKAL
Milli-Q (ZE[E Millipore A ] ); 3B AEYAHZ B
B2 (HZA Olympus A#]); ARG 74 (FF
[El Heal Force A &) ); A4 % 245 (L [E ESCO A ] );
ARG a (T ARBERE A R ERARD. &
Hh (ZERENTHAEAERAA, #5
720043260); HiZEXKFA (Dex, LHFEMAYIH R
A, 65 Y1907C23082); (ailkali £ /. HER (3£
Fisher A ®]); Trizol (3E[E Invitrogen A #]);
DMEM/F12 #5772 5 4 137 (32 B Hyclone A 7] );
Anti-ERK1/2, IKK. STAT3. GADPH £ p-STAT3,
p-ERK1/2.p-IKK £ 5% —$Ht LA & HRP Aric (5T
IgG —PL(EE CST AR N s BE 2 i (LPS,
%[ Sigma AF], fit5 L2880).

NS LR R4 BEAS-2B(3E[E ATCC AR
2 Ik
2.1 HmEE

BUTEM ) 0.6g (0.1 g/}, ERERMTGE
T 70%HBEKF, ARG 15 min, HCEIEHR
i 0.22 pm FFLIERRIE, JEIRGE TIRERT 6
A FRE, —20 CARIRARAE .
2.2 UPLC/Q-TOF %3 #h
221 A% Waters Acquity BEH Cig itk
(100 mmX2.1 mm, 1.7 pum); i35 C; AFRE
0.4 mL/min; #AEE 5.0 uL; BN ANE (A) -0.1%
PR (B); —JCMEYEi: 0~13 min, 2%~30% A;
13~16 min, 30%~50% A; 16~25 min, 50%~80%
A; 25~28 min, 80%~100% A; 28~30 min, 100%
A; 30~32min, 100%~2% A
222 il IEEFRE: WIS R VAR
X BMERIE 3.0kV; #EFLHEE 30V BFIRE

B 105 C; BEHISIRE 300 °Cs BiEfIESmE
650 L/h; HESLSUE 50 L/hs A2 HE 1900 Vs
SKAEARZ 0.1 s, (ARG 0.02 s; J5t & A0k VSl m/z
150~1 500; WS (Lockmass) “KH 722 IR
fxitEfk (LEA, [M-+H]"=555.293 1), LEA Jfi &k
%4 200 ng/mL, AR & 0.2 pL/min. F4 R4E T
{E3 N MassLynx 4.1,
2.3 IR B IRUC R R PR REAR 5 P 4% T

M5 Lipinski K25 050, R4 L&)
F A\ Molinspiration 3% Chttp://www.molinspiration.
com/cgi-bin/properties ), K M HAH X 7 it &
(Mw). FEMAE (HBA). &8 52/A% (HBD).
WK EC R EE (logP) LA K ¥R 4 A% 1 35 1 AR
(TPSA) FIR]Jie % 84~ 40 (NROTB) S5 14 53 Fitill 245
W05y 1 BSOS 0 o e BT e R s P A A DA
mol2 #% X 3 4 F A PharmMapper ( hitp://
59.78.96.61/pharmmapper) #4522 14T ¥0AR T . F]
I KEGG (http://bioinfo.capitalbio.com) %# & 34T
MRS, K string 9.1 Chttp://www. string-db.org/)
IRR] 35 S A S L R T AH ELAE FH DG SR AN TN = 24 Y
REEHA, JFEIE UniProt Chttp://www.uniprot.org) [
S0 SCBRERE R D) REREAT 23 HT
24 SFIESH

M PDB #i#i &= Chttp://www.rcsb.org/pdb) H
16 HU bk 2 2 3 SR O R R B
MAPK1. MAPKE8. MAPKI14. MAPKAPK2 .
PIK3CG.PDPKI1 & H fi & 454 (1D: 4QP1.302M.
SLAR. 3KAO. SLAR 1 2R7B) #EAT k4005 8243
Fro RH SYBYL 2.0 #fxf bk 8 B 45 iy kAT 4k
P, [ IR AR AT AR B AT 6 AR 5 i XA
A mol2 #% . K] Autodock 4.0 DL iR f k454
eI 7P A B AE B AL IR R 2 S H AR, R DLl
A B W SR W N S A AL . KR A
EREER 5E MM B I AE N pdbat kg2, i
o 1A% EE AT R T
2.5 “HMEEEF S Western blotting 5347

SEIGILAr N 6 4H, KPR, A, PHMEZG A
(10 mol/L Dex), ALK&, . K5&E (100, 10,
1 mg/L) T &M FHRWAE. B ASCRE LR
Jf BEAS-2B T 6 fLIRH, & 10% FBS 1)
DMEM/F12 }; 3735537, BT 5% CO2 137 CHi
MUEFRAE IR, ARG A K EY 60%)5, 7
BN IR 100 WL 1145 24 8 h, FF 100 uL LPS



L)

Chinese Traditional and Herbal Drugs

FE49% F 163 201848 H - 3863 -
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The peak numbers in TIC chromatograms and positive ESI mode are

consistent with those reported in table 1, 2, and fig. 2

B 1 fTEMH#H UPLC/Q-TOF-MS [
Fig. 1 UPLC/Q-TOF-MS analysis of Dengtaiye Tablets
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Table 1 MS/MS data in positive ESI modes and identification results for absorbable constituents in Dengtaiye Tablets

e SEE LAY /min 7 F 3 mjz MS/MS HBA HBD logP NROTB TPSA/(0.01 nm?)
1 ST &0 571 CyHuN20s 357.1850 357 [M+H]",325[M—OCH;]", 6 3 242 3 82.03
(scholaricine) 279 [M—H,0—OCH3;—CO]"
2 19E4T & 582 CaoHaN2Os 3571850 357 [M+HJ",325[M—OCH:]", 6 3 242 3 82.03
(19E-scholaricine ) 279 [M—H,0—OCH4—COJ*
3 12-OHASHHIIFIND-A  8.92 CaoHuN20s 373.189 6 373 [M-+H]', 355 [M—OH]", 7 3 238 3 95.86
H# (12-hydroxy- 341 [M—OCH;]*
echitamidine Nb-oxide)
4 FTA K 2 8 10.57 CaHuN20s 353.2244 353 [M+H], 323 [M—OCH:]", 5 2 284 3 65.56
(akuammidine) 293 [M—COOCHs]*
5 19Z-TURE= W10 1121 CaoHuN2Os 3412446 341 [M+H]',309[M—OCH3]", 5 2 260 3 65.56
(19Z-vallesamine ) 282 [M—COOCHs]*
6 leuconoxine 1127 CisHN202 3111797 311 [M+H]*, 282 [M—COJ", 4 0 176 1 40.62
222 [M—2CH0—CHxH3]*
7 strictamine 14.18 CoHnN:02 3232194 323 [M+HJ,291 [M—OCHs]", 4 0 338 2 4191
263 [M—OCH;—CO]"*
8 19E- FLRDE AR 1490 CoHuN:03 341.1841 341 [M+HJ,309[M—OCHs]", 5 2 260 3 65.56
(19E-vallesamine ) 282 [M—COOCH;]*
9 RS RIA IR 1534 CoH2N>03 339.170 8 339 [M+H], 307 [M—OCH3], 5 1 306 2 50.80
(picrinine) 279 [M—OCH;—CO]
10 O REVR - B 16.47 CaHnN20s 3673320 367 [M-+H], 335 [M—OCH;:], 6 1 261 3 67.88
(picralinal) 307 [M—CO—OCH;]
11 FER TR 1820 CaoHxoN20s 353.148 1 353 [M+H], 321 [N—OCH;]", 6 1 263 2 71.37
(nareline) 293 [M—COOCH;]*
12 Z-alstoschdarine 2632 CHaN20s 3613270 361 [M+H] 5 1 332 3 64.10
13 E-alstoscholarine 2645 CoHuN:Os 3612182 361 [M+H], 301 [M—COOCHs]* 5 1 332 3 64.10
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Fig. 2 Structures of ingredients involved in alkaloids for Dengtaiye Tablets

3.2 EEWMEAEFRE S SEETUN S

¥ FIR BT E 1) 13 BT & i AE B L sdf 4%
S N PharmMapper 045 P dEAT $E bR P,
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Fig. 3 String interaction assay of inflammatory targets for Dengtaiye Tablets alkaloids

f§iFH Autodock 4.0 BAFFRIRIEAT > 0T (GR
2), X ERD NNy T SEASGENK A RS
fe, R TE 2P GMmE, SR KIUT G
A=W B F T PI3K/AKT/NF-kB. MAPK 155
W, H PIK3CG (PI3K) 1 PDPKI1 (PDKI)
A L AKT1, J& PI3K/Akt/mTOR {5 5 18 4% 1) &
BHRGR S, I DUt — 20 % NF-«B B s 1
MAPKI1 (ERK2). MAPK8 (JNKI1) #1 MAPKI14
(p38A) & MAPK 15 5 il I o (1) ¢ B 777 &3,

=2

MAPKAPK2 (MK2) #JLAE##7 p38 MAP kinases
e BRIHRIRAT & ik AR 06 AT BE 38 i #1 NF-«B
FTMAPK K% T HLRAEH
33 RIEBMRARIES

T IAE IR 2 2B RS AT s A,
— 35 %] Western blotting X} LPS % 5] BEAS-2B
A RIEAE T MAPK 5 NF-xB 3 B (1) 32 215
HEH ERK1/2. INK1/2 Fl IKK [HREER AL K790 il ik
17755, SRWE 4 R, AT & AT Lo

KT et A S R A R R B E X E 5 AR

Table 2 Virtual docking of alkaloids from Dengtaiye Tablets for inflammatory targets

H #1454 78/ (keal'mol )

s o PDPK1 (PDK1) PIK3CG (PI3K) MAPKI (ERK2) MAPKS8 (JNK1) MAPKI14 (p38u) MAPKAPK2 (MK2)
L AT B RS - — — -6.90 — —
2 19E-AT & HHRHE — — — =6.94 — —
4 BUMKE — — -8.26 -6.99 — —
5 19Z-FLRE=HIH — — — —6.44 -7.88 —
6 leuconoxine —7.43 — -1.59 -7.25 — -7.04
7  strictamine — —7.48 =733 -7.21 — =723
8 19E-FLRE® WIHs —6.49 — — -6.52 — —
9 WS RAR Bl -7.21 — — -7.34 — —
10 HSRATAA - sk -6.59 — — -6.91 — —
11 BER TR -6.63 — — 749 _ _
12 Z-alstoschdarine —6.42 — — -6.29 — —
13 E-alstoscholarine -7.51 — — -6.05 — —
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xR #P<0.01 *P<0.001; SHAMILE: “P<0.01 "P<0.001
#P<0.01 P <0.001 vs control group; “P<0.01 *"P<0.001 vs model group

Bl 4 (TEMHZEYI LPS 554 BEAS-2B A SIER RAIIFIER (X £5,n=3)
Fig. 4 Inhibition of Dengtaiye Tablets extract on LPS induced BEAS-2B cells inflammatory reaction (X £s, n =3)
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