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2L % L /N BE R W) 40 & L Caulophyllum
robustum Maxim. PYAR S FLARZE | 44 st 4t Pt eli™
i £LE =L ML S22t X HTHR LB
A, B AT TR IRVL LV LT CH R LA,
AE TR RIS 950— 3500 KA LLITA SIIRAL AR slAT
T, RALE” 22— (bR ) (R
[a) 5 PR 24 ) (BRPE R B2y ) (BN B2l ) rhisid
LB -CHAERURIE 6 AR ATk Z 258
BURZHF 5T R, LB L A PUR BRI Y H
SRV AT A PR SRR FHPL ] i A

TR PLET B 259 53 T 1% 11 (computer—aided drug
design, CADD) J&F| FHIT S ML A 2 FEAS 2, 38 S A5
A 5 Z AR AW RSy T AR EAE T, & BR BT
RS G Y09 25 Wit T i, B AR AR R b sk
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Y BRI B, 73X 452 n] DA S50 2 S L2
PRI VB 25 [ A PR AR AR VE BE B9/ N T 59 5
HAT, TP B 25 it 2 )iz as T 25 e i
55 5 ) LA A T AL OIS . ASBIF SR
T o TRHESIAR, NLLB-E P AW e fb 5 9 vh i
TEPT A M 19 KSR LA AN AT BE B9 4F A AL, M LD 6
EHCRAEFPLRID TSR LS SLAE TS
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cn/temsp.php); Sybyl 1.0 ¢ {F(Z€ [E Tripos 2y #l) ;
Discovery Studio 2017 R2 Client(DS, = H Accelrys N
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1. B e

DL 2B AR 9 SCHER], N TCMSP #4045 28 rh
RAEMIA2E ST, N Pubchem 0406 22 T 284H b7
WG A, Chem3D 544 mol2 A=, 7 FeA /N
TG, WER 1 B sy TR 5T
12 R F Minimize $E17 858 A4k, KT Tripos 7137
K INZEL Gasteiger—Huckel H17, fL A0 5 15 2 AU T2 E #4)
ZARAE N mol2 K&, hy T X AR A

F1 MFFEREER

Ly

FE s CAS 5

1 Magnoflorine 2141-09-5
2 Caulophyllumine A 1009318-60-8
3 Caulophyllumine B 1009318-61-9
4 acetophenone 23837-54-9
5 Caulophylline E 1359978-59-8
6 epimediphine 1395046-62-4
7 (+)-reticuline 485-19-8

8 Magnolamide 212703-85-0
9 4-4’ —Diphenylmethane—bis(methyl) 7450637

Carbamate
10 (-)—magnocurarine 6801-40-7
11 columbamine 3621-36-1
12 Anagyrine 486-89-5
13 2-4’ -Diphenylmethane—-bis(methyl) 78948897
Carbamate

14 obtucarbamate A 6935-99-5
15 caulophine 1159989-19-1
16 caulophylline A 1359978-54-3
17 caulophylline B 1359978-55-4
18 caulophylline C 1359978-57-6
19 caulophylline D 1359978-58-7
20 Baptifoline 732-50-3
21 Taspine 602-07-3
22 N-Methylcytisine 486-86-2
23 Thalictroidine 248259-06-5
24 Boldine 476-70-0
25 Cytisine 485-35-8
26 O-acetylbaptifolin 77077-09-9

Application Technology

2. B0 SRS

ARG SCHRARIE M SR ECT 7 A5 SRR A A
MR PR 2244, DN PDB 048 22 v 48 2= H AR 2 1
I BAMALEAY, BARE AR W ER 20 X TR 4RAEE
EHHATE Sybyl AT Application SRlil) Docking #&Hk
HEATEAE &L, i fay s AR PR R AR 1 S R i i
AR S X BRI PR R, TR AL B Y B LR A,
JR S5 TR e A o

k2 MNEMREANZEHER

JF% PDBID FA S 45
4EM9 i E ALY EHASEFE YRGS 21K v PPAR vy
1A9U p38 2224 Ak K Uk P38
1CX2 ARG -2 COX-2
3158 L W 240 2 AL A 1 8 MIF
1M9T Bt —A AT iNOS
3RZF I« B i B IKK B
2AZ5 JifeE SR HE R TNF o

3. xR

VL 26 AL G o leAk, LL 7 DR AE
JH I HE 55 2R 244, R sybyl1.0 B Surflex—dock 45
YO AT o1 X4, WHER S5 R LLT 43 BRZXL Total Score
% th JTotal Score FSE 2 b B4 5 SZ AR SR FI T KN,
BLEH IR T HEVE R KR RS R R AL A
PRL2R (BB, X 5 52 5 W) RS E , /N3 Iid
W5 KT H A B4 G AR, Total Score = 7 1A
RN A SR SR A A PR R

4. BT S RIS AL B

>k H Discovery Studio %X 14 "' Receptor—Ligand
Interactions LR K Pymoll.8 R A4 X 43 X 22 4% 5 vk
75307, IFHAERE R 1 SRR S AE B — 4k
N =HERCR A

—HBR

(=)o Trfadg R

M 26 A LLE-EAEY /N T ECAR SR E A
X 45 R 3 M O 1kt B AR A A5 S s e S
¥ 9 1~, 43 3 4. Caulophyllumine A . acetophenone .
(+)-reticuline . Magnolamide .4—4’ —Diphenylmethane—
bis(methyl) Carbamate . caulophine. caulophylline A |
H: f Caulophyllu—
mine A . (+)-reticuline . Magnolamide . caulophylline
A caulophylline B 5 £ 4~ ¥l 28 11 45 & & M.
Caulophyllumine A .4-4’ —Diphenylmethane-bis

caulophylline B. caulophylline D,

(methyl) Carbamate . caulophine. caulophylline B .
caulophylline D 5 E B 20 fg ik 2 1 il BH T (MIF) &5 &
I, acetophenone . (+)—-reticuline ., Magnolamide 5 ¥f
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FALE 2(COX2) 454G i hf, caulophylline A 5 p38 22
S AL FSOME 4S5 B b, IR A R AR B Y 2 i
I xf Z2 80 i3 AL R B9 RR AL, R PR 2T BB BT R A
JHALTRI BT IE $e A4k 7T BRIS FLAil, 25 Bl o3t al VE S AR .
SLEE AR R Se AL SIS . LB EAEY)
B o 5 A AR R UL 3

®3 AECEMEAS SREOIIRER

L&A
3L5S

sy

BT AEMA 1A9U  1CX2 IMOT 3RZF 2AZ5

1 4.8119 5.9236 4.0322 5.3272 4.3734 3.7937 4.4157
2 59623 79517 7.0731 8.2871 6.3960 4.5627 5.0492
3 3.3265 4.7737 5.8405 6.1204 3.6702 3.5807 4.7750
4 5.6881 6.2375 8.2109 6.8725 5.0380 5.0103 5.7651
5 52506 5.0133 4.0825 5.8727 4.2034 4.3387 5.1567
6 42575 43594 3.4176 7.2392 4.0613 5.1616 6.1615
7  6.1473 57183 8.8176 5.4265 7.2746 6.4036 4.2408
8  7.5939 7.6598 8.1374 7.3970 7.1661 7.2479 6.4299
9  7.2558 5.3362 4.6394 7.5806 4.2108 6.4751 5.5039
10 3.5238 4.8427 4.2485 5.5814 4.5275 4.1956 4.0457
11 49118 5.1324 3.5674 5.3190 4.4537 5.0419 5.1861
12 3.1370 3.8589 -0.0612 3.3045 3.4484 4.1523 3.9761
13 5.6727 4.8405 6.2337 5.1993 4.5457 4.7158 5.2112
14 4.5233 53573 5.9872 5.9292 2.8922 3.7868 4.7839
15  6.5228 6.8983 5.7146 9.2361 6.2461 4.6253 6.8423
16 5.0699 8.2443 6.2709 7.7389 5.6277 6.2728 7.3266
17 5.3428 6.1733 7.8317 9.3582 5.7138 5.7304 7.0621
18  6.3719 5.5061 2.9077 3.6898 4.8476 5.4876 6.3579
19 5.4113 6.2071 2.9898 7.9763 4.4877 5.3217 5.0319
20 3.0546 4.7561 2.3036 2.7734 3.0277 3.8265 3.5013
21 3.6041 6.1156 5.5361 4.0447 4.1012 5.8267 5.5987
22 3.5574 29658 3.6645 2.8337 2.7711 2.6921 3.2148
23 5.2917 5.4981 6.7686 5.8146 3.9778 4.0129 4.8530
24 5.8102 4.4887 5.4758 5.1818 4.6361 4.8260 5.1176
25  3.8768 3.3982 3.2546 3.2139 2.9734 3.0560 3.2416

26 3.8768 3.3982 3.2546 3.2139 2.9734 3.0560 3.2416

(=) 2328 R H5A7
1.Caulophyllumine A 5 E W 41 o i 7% 40 ] 5+
(MIF) AHE AR

Caulophyllumine A 5 7 48 [ #E17 43 F X 22
J& , 5 B Wi i B 0 ) K 45 & B 4T, Total score
Sk 8.2871, HXFEERCR N 1,

Aibs @
d. -
A,
S
’ W
ll.& [
A: W ;
Interactions

I conventional Hydrogen Bond [l Pi-Pi Stacked
[] carbon Hydrogen Bond [ Alkyl

:l Pi-Lone Pair

A. Caulophyllumine A 5 E v 28 JiL 3t 4% #p6) B T R 69 — 4 A
B. Caulophyllumine A 5 E v £ i, it £ 374 B 749 B & AR =
EXEN]
1 Caulophyllumine A 5 E B&4 i 37 H %l E F 52 F
XHHEEER
ME 1 ATLLFEH, Caulophyllumine A 5 TYR36.
TYR95. AMNO JE i T & ##, [F] B} Caulophyllumine A
5 VAL106 .1LE64 \PHE113 ' TYR36 H A Bi/KA/EF 7] -
2.(+)-reticuline S5IREAEE -2 FHEAEH
(+)-reticuline 5 7 B HHIT - TXHEE, 5
HE G —2 455, Total score “H 8.8176, ELX[§2%
RN 2,
MIE 2 7T LLE Y, 7K A BAE FAE e X 3 He i
& 2 AE H, [ B (+)-reticuline 5 ARGS513 ., HIS90
TYR355 JE W T &5, 5 GLY526 JEAL T C-H 4,
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A:523 Y
A526
Interactions I Anide-Pi Stacked
- Conventional Hydrogen Eond |:| Alkyl
[] carbon Hydrogen Bond [] Pi-alkyl
- Pi-Sigma
-~ b > o~
™ M\
(2%

A. (+)—reticuline 5 ZR A A B —2 HE A6 =4 B
B. (+)—reticuline 5 3RAA B —2 H15& G AAR=Z%EAR
2 (+)-reticuline S EEES -2 5> FXEERE

3.Magnolamide S5/ E 5 -2 AHHAEH

Magnolamide 5 7 ¥R H AT XS, 5
HE AT -2 456 51, Total score A 8.1374 , Hixf 4
WORNE 3,

M 3 AT LLE Y, 517K A0 BAE ] I3 78 Xt 42 v
e H 2 A F, [A B Magnolamide 5 SER353 . ASP515
TERLT &5k

TN
Bt

Lt
A%

A8
Interactions

- Conventional Hydregen Bond D Pi-Alkyl
- Anide-Pi Stacked

(€)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.
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A.Magnolamide 5 3R 8 &- B —2 4 A 04 — 4 A
B.Magnolamide LR aAEH 2R EGLSR=%ERR
3 Magnolamide S & &E -2 - FXEEAE

4.caulophylline A 5 p38 22347 yG b 5 B AH
HAFH

caulophylline A 5 7 P& 4T
15 p38 L2 UG AR R4 & fe
8.2443 , HXFHESCRANE 4.

SIS
#f-, Total score "N

M A
M
o :h H II,
o ""@ £
/S I
3]
Interactions

I Conventional Hydrogen Bond [_| Pi-Alkyl
[] Carben Hydrogen Bend

A.caulophylline A 55 p38 £ 3R E/E G S BsAF A o) — 4
B.caulophylline A 5 p38 2 R RN G RS B AR
AE R A

4 caulophylline A 5 p38 £ & &N E QMBS FXHEERE

http://www.cnki.net
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Application Technology

INIE 4 ] LLF i, B K AH BAE FH 0 76 e % 42 v
AL F EAE A, [FHT caulophylline A 5 ASP168 ¥ &l T
S, 5 ALAS1, LYS53, LEU164, MET109 ., GLU71
ASP168 L T C—H .

5.caulophylline B 5 B IG5 4 Mg i & 410 1 5+ (MIF)
A EAEH

caulophylline B 5 7 408K [ #4750 F X420,
5 B g0 e A A ] PR (MIF) 45580, Total score
4 9.3582, HXHsiU R i 5.

9%

O

0 b d
M
T
Y A.‘Z%
;352
Interactions

P Conventional Hydrogen Bond
P Pi-Pi Stacked

y: !
}’k.‘
"X.&,\n 36
. Y
Tt

Tvi-9%

-

A.caulophylline B 5 B % 28 J it 45 3p ) B T4 A 6 — 4 B
B.caulophylline B 5 E * 4 it it 45 2] B - 09 & & A&k = 4tk
A

5 caulophylline B 5 E B4 TR NH B F o0 FXHZEERE
ME 5 7T LLE 1, s 7K A8 B AE FH I 7E e x4

HEEEAMEH, caulophylline B 5 TYR36 ik 11T - T1

HEFH; MR 5 LYS32. TYR36. TYR95 JE % T &4,
=.%&ie

—\=RA

vhj BA Z 0y ZaAe 2 2800 AR

AR A GBS TR AR DG Y 22 38 i 2 HE 5, 77 2R
e BRI BT S VR YT RSOCR  iAL BE 19 7 15 ME LA )
ZHAEIPLE] o 53X 0 — 0 Z B H a5
LR AT e FZ A . FIFH 537X BARA F) T F0) v
24 e AT SOM 3 B9 VR BB 50, 78 7352 T B B H R
HAEFINLH . SIS oE Al LE , T HRH LR
i 108 1 AAE 25880853V AL 7 1 2 B HA R 1
DB, AR B T WFFERAER i islb 1 B 25 B0 B
Wy NI 1, B T A A G W R R B AR R
AT REME

ABIEFE LA 98 SE AR 530 % 11 OB HE 55 PPAR vy
P38, COX-2, MIF, iNOS, IKK 8 . TNF o Ny #3 FH,
XL TB-E R AR MBS o EA T 00 T X ik . A5 2R
RO MIEAE MG MEAL G 9, H b Caulophyllumine
A .| (+)-reticuline . Magnolamide . caulophylline A .
caulophylline B 5 MG ¥ B A Z ¥ GHTRAEH, 5
UE T 2L B EFEPTRAEH i, R H 22 03 x) Z2 88 54
HEEH R A B ERESWHEEM T
HY 53 B, UE S5 SR R g 2K AR FH T 7 o) 4 vt 2
MAE A . BB, 3 5 43 A7 & B8, Caulophyllumine A |
Caulophylline B 5 E. W 41 ifg 3 £ 3 il PRl 7 (MIF) X
Ferb, #15 TYR36 . TYR95 2 SLMR sk 5LIE il T 204,
[F] 4B -5 TYR36 24 3 2 5k 2k FAT g K AR o 1
WY TYR36. TYROS % & 112 % 5 Sy 5 4 A1 FH A7 s
(+)—reticuline . Magnolamide £S5 & 1ifF —2 X,
5 ALA527 ., VAL349 | LEU531 % LR 5% 3 HAT B
IKAEFI 1, B ALAS27 . VAL349 | LEUS31 ZJLR5%
FE SN KA AL

5 | OFT iR, Caulophyllumine A . (+)-reticuline .

Magnolamide . caulophylline A | caulophylline B 1] BEJ&

LB L RISt R BB VR . AHESE N ik
LB EPURIGEMEVLEIBEE T 34, S e Wk — 22
AW IEVE SR T A ME LR T 1 . Rl
S HARI TP IB BL 25 S b 25 AR S Sl —
ESHAMELE

S Ak

M REIABWIAKRPHZRER ()M ATARTAR
#&AE,2001:934—935.

2] Zwk EHAFA RN aECHTE ARERFTT[))F
B & 25-%4R,2017,(25):26—29.

3] THHIEFR P RERM] L EAAR KA 1977,

4] R 2EH RKELHAREEAM] AT AR ZAR
#AE,2011.

[5] KAEARSLLINERFHFALT HENE RS EHY
JEIATR L []].25 2 HF R, 2018,(10):565—571.

[6] 3K A2AT, oAb ST 5 F xd 4 k64 P 2 40 KU B
R[] E25-F4R,2012,(12):1542—1546.
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[71 Qing S,Li C,Wen J H,et al.A review of inflammatory [10] Fk mhue ) 20 A& 25 3 P30 K MR 2 09 B 4 i ik

signaling pathway regulated acupuncture[]].World Journal [J].#83b B 25 K52 524k ,2018,(5):44—47.
of Acupuncture—Moxibustion,2016,(2):63—69. [11] KELE Vbt Beid 5 o F 2tk R AT B FEHR S

8] HEA BN N EFEFMAPKESBAKET AT EL R AAERMAH AR R P B R[] F Bl
FR P P o B 5L [J].F B R 44,2014, (5):441-444. &,2018,(6):497-506.

[9] Haoyang Li,ShengWang,Zhe Qian,et al. MKK6 [12] R, BiE BT E F 70584 F ¥ o—F #4505
from pacific white shrimp Litopenaeus vannamei is ) ] 649 B AR 2 []].9 B 28 5,2017,(4):508—511.
responsive to bacterial and WSSV infection[J]. Molecular [ ]
Immunology,2016.

Virtual Screening of Anti-inflammatory Activity of Alkaloids from
Rhizoma Polygonati

Yuan Qiaoyu
(Wuhan Polytechnic, Wuhan 430074, China)

Abstract: Computer—aided drug design is used to find the anti—inflammatory alkaloid active ingredients of
Rhizoma Polygonatii. Using “Hongmaoqi” as a keyword, first search for alkaloids in the TCMSP database, and
download the corresponding compound structure from the Pubchem database. Then download 7 target proteins
with clear anti—inflammatory effects from the protein database, use the protein preprocessing tool in Sybyl
software to determine the active area, apply the Surfflex—dock module to molecular docking of small molecules
and target proteins, and screen by TotalScore scoring function To extract the active ingredients, use Discovery
Studio and Pymol software to analyze the interaction force of the protein complex with the best binding. 9
compounds with good binding activity were screened out, among which Caulophyllumine A, (+)—reticuline,
Magnolamide, caulophylline A, and caulophylline B have multi—target activity. The analysis results of protein
complexes show that hydrogen bonds and hydrophobic forces play an important role in docking. This provides
a reference for the research on the anti—inflammatory active ingredients of the traditional Chinese medicine
Hongmaoqi, and also provides a theoretical basis for the research on the multi—target effects of traditional Chinese
medicine.

Keywords: Rhododendron morifolium; alkaloids; anti—inflammatory; molecular docking; multiple targets
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