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Abstract

Objective: To explore the bioactive components from Draconis Resina for the treatment of diabetic
vascular complications by virtual screening technology. Methods: By systematically searching the
database literature and collecting the chemical constituents of Draconis Resina, the chemical in-
formation database of Draconis Resina was constructed. Using AutoDockTools-1.5.6 molecular
docking software, the effective components of Draconis Resina targeted RAGE protein were vir-
tually screened. Results: Seven compounds with binding energy less than -5.00 kcal/mol were
screened from 31 major components of Draconis Resina, including (25R)-diosgenin, dracaenoge-
nins B, 10-hydroxy-11-methoxydracaenone, 7,4’-dihydroxyflavone, 2’-methoxysocotrin-5’-ol, brous-
sin, and 7,4’-dihydroxy-8-methoxyhomoisoflavane. Conclusion: Virtual screening of bioactive com-
ponents of Draconis Resina for the treatment of diabetic vascular complications will provide a ba-
sis for the further research on the material basis of Draconis Resina.
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1. 51§

W PR IP A — ot DA g B A RAAE (8 AR M, B I R BB R IR T, CRON A 2 gy
NG O RE 0 RN 2 —[1]e FRERI i B 7K T2 5 A R I A, T s M LA PR o R
G BRI S IR T TR, RN R R B R SN R B R A [1] [2]. W PRI I AR AR
KA ORI B S B0 W SRR A AR PR (AGES) AT B VI ¢ . 6 4 BE I E BB 1L P2 A2 1) AGES,
JH I LA 57 & RAGE (Receptor of AGES) /T, WG — RYNE 54 FIlEE, HRAMNIE. K5 R M
&, NI FBUME R JEEEREE N, 1 SRR R N B e S R A S EE O [3]. R,
RAGE #& [/ 5 B0b PRI M5 28 e AE 5 R F B S

o 11 3% (Draconis Resina) Yy 11 & #8111 )7 14 Dracaena cochinchinensis (Lour.) S. C. Chen HI& g A+f
SRR, EESMATRER MM, BEAEIAAR. EMEmRE, R IFim%
257 [4] BRI TR, el BAG FEREREAR . Briafh. Bud. BRSO/ O A S 25 BRAE A,
FHAEIGPR b DU f v RS 9 s i el 265 e 3 55 22 b ) ) T 3 vz as T O g e, HRR RAFT 24(5]
[61[7]1.

T IR ARG T EN RSB YE M S (R IR I, BRI R 5 <87,
RP 2597731 (BCAAR) 5 88 13 5K 201 (S2AR) AR BLATE FH 8]0 145 AR i AL A 55 e rhoade B R &1 v 264k
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SR AT A i M A R RO I, KO MR /D T A G 24 S PR R RN I A 3R 9, i HLId TT DA
R ERIRILEE]. TR, 7 FRHERR C A BB A 2538 M Loy I 1 — I B
AHEFtiz FH AutoDockTools-1.5.6 7 T X #8F, UL RAGE 85 FIA#E 5, X 0 Iy Hh - FURE FR 95 i 5 97 28
(VG T A EAT AT, AR IR Dt 5 L 85 A A e IR B v 1 A 2y IR AN 90 e 1ML v B 5 T 6%
filh, R )5 BRI U LB VA 57 B8 PR L0322 1R 24 800 IS B A 4

2. M55 %
2.1 o8

AT K B3R FE A CNKI (https:/cnki.net/), Pubmed (http://pubmed.cn/), PubChem (5 HL/N31
AW B 22, hittps://pubchem.ncbi.nlm.nih.gov/), Protein Data Bank (PDB, http://www1.rcsb.org/). %4
3 HT 5 AR A4 ChemDraw Professional 19.0, Chem3D 19.0, AutoDockTools-1.5.6, Pymol.

22. Bk

2.2.1. BB EFERSUE

oG, Wi RSk CNKI. Pubmed %5848 PESCiR, WO B B LB (AL 2oy AR, UMK
G PRI GE R 53 RN 2 3G M IR AT 38 — IR e 19 31 e ifi vk v 1) 3 ZRFE VAL 52 B 53, IR AN PubChem 4
P 2 R 1050 1) SDF A% 3K, 2t e o i A R B A6 27 1843 FIH ChemDraw Professional 19.0 %14t
ITEE ], ARAFAZERST I SDF #%30; 2%, £ Chem3D 19.0 i St #HAT L & P BE & B /Mb Ab 2,
Tk MM2, SR ORAFAL 2 B3 B /N BE B 1) 70145 74 Mol2 kg =K.
222 BREBAEN

M PDB ¥4 2 N4 RAGE A1 3D 4> 14514, PDB ID A 4lpd. KA Pymol B At xt Hdk 474041 Al
TRACEE, BFEMIBRAK ST BEREARSGHT /N TR INE, FEARFEEEN &, R HEE TR

/N,

2.2.3. ZMiBEMR S S RAGE BAHKITS TRHE
FIF AutoDockTools-1.5.6 %A % 9 I35 3 14 il 435 #EE 55 RAGE 25 4 2% 1) 45 749 1) DT e 15 190 33047 40106t
%, WL SR INEITIT 4. PA&RE/NT-5.00 keal/mol JAfkHE, #EATEE IR IfE,
2.2.4. A
BA5 2 1 e s i PE %2 5 RAGE 85 A 140 T X245 I SN Pymol #pEiE4T Al 1AL 50 #7
3. &R
3.1. HIMIBH AR U EE

I SCHRET B, AR Ak 2 R0 (R A5 A6 SN 24 T I 45 38 L 9 v 1) T R AE R4 2 Ay 31 A,
BAREME B RE 1.
32. FFRERER

DA 3L AN vy 5 PE L VE N TCAR, UL RAGE B FONSZAAR, 4 e i vl iis P i 2y 2% [ 4544 43 3 5 RAGE
A2 (MR AT 4 0, AR L 2 1) 45 W DT O RE B X i Ik i 2 3B AT 4T 4%, IR ES 5 e M R I 1Y)
SERANE N PR R . e, TRk 45 A A8/ T-5.00 keal/mol L &90E 7 4, H56(25R)-diosgenin.

dracaenogenins B. 10-hydroxy-11-methoxydracaenone. 7,4'-dihydroxyflavone. 2'-methoxysocotrin-5'-ol.
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Table 1. Chemical composition information table of Draconis Resina

* 1 EMBHERIEEER

5 e s 7 #ik SCHR
HO /O 0\
1 loureirin A iz A Ci7H1504 [10] [11]
o
HO. /0 0\
2 loureirin B Iz B CisH2005 [10] [11]
o O\
HO. OH
3 loureirin C iz C C16H1604 [10][12]
o O\
HO o OH
4 loureirin D Jeiinz D C16H160s [10] [11]
o OH
HO /o o\
5 2,4'-dihydroxy-4, 2,4- R4, CoHAO [4]
6-dimethoxydihydrochalcone 6-— Fi 48 3% — & 5 FLfffl 17rEs
o OH
HO. /O OH
4,4'-dihydroxy-2, 4.4- 33 5k-2,
6 6-dimethoxydihydrochalcone - — I 483 — % 7 HLfid CarHis0s [10] [12]
[e] O\
7 cambodianol CisH1¢06 ‘ [13]
8 cambodianin A C26H205 [13]
9 cambodianin B C27H20; [13]
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Continued
OH
HO N
10 resveratrol SEZyS) C14H1205 [10] [12]
OH
HO
P o
11 pterostilbene v CisH1503 [4] [10]
N
OH
HO X
3,4'-dihydroxy-5- 345 HE-5-
12 methoxystilbene s — 2 0% CisH1405 [10] [12]
)
N
/ (0]
o
10-hydroxy-11- 10-f22E-11-
13 methoxydracaenone B 4 5 0 LA CirHie0 o (4] (14]
o)
HO. (o] OH
7,4'-dihydroxy-5- 7,4 F5Hk-5- O
14 methoxyhomoisoflavanone FR AR 3 1 S B e IR CirHie0s (10] [12]
/O o
HO. (o] OH
5,7,4'- 57,4 0
15 trihydroxylhomoisoflavanone = ¥ i 5 3 S il CieH1Os \,;‘j\/‘/ [4]
OH o
\0
?X% HO (0] OH
7,4-dihydroxy-8- 7,4- 8-
16 methoxyhomoisoflavanone FH AR L 1 S B e CirHieOs (4]
o
\O
7,4-dihydroxy-8- 7,4°-—$H-8- vo o on
o methoxyhomoisoflavane AR R CrrHis04 O (4]
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Continued
HO. o) OH
18  74-dihydroxyhomoisoflavane 7,4~ "33 E R 8k CieHiOs [4] [10]
HO. O OH
7,4'-dihydroxy-5- 74- "5 H-5- O .
19 methoxyhomoisoflavane B AR i 7o S e o CurH104 41
/O
OH
HO o
20 7,4'-dihydroxyflavone 7,4'- R C15H:00, ‘ [10][12]
o)
OH
HO o
21 liquiritigenin HHER CisH1,04 ‘ [12] [19]
~
22 broussin P Ci6H1603 HO O ° [11] [16]
23 cochinchinenin A Sz A C17H1504
24 cochinchinenin B Sz B Ca3H307
25 cochinchinenin C sz C CssHas0 [16]
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Continued
26 cinnabarone Ca;H3,0; [4]
27 2'-methoxysocotrin-5'-ol CaH3,0; [17]
28 (2R)-8-methylsocotrin-4'-ol CaH3,06 [13]
29 homoisosocotrin-4'-ol Ca;H3.06 [13]
30 dracaenogenins B Al AR ) Co7H06 [1%]1%12]
31 (25R)-diosgenin (25R)-EH B G CzH4,05 [91 [12]

HO“\\““

broussin £ 7,4'-dihydroxy-8-methoxyhomoisoflavane . £ #1, (25R)-diosgenin . dracaenogenins B # 10-hydroxy-
11-methoxydracaenone 1454 fig/N1--6.00 kcal/mol, X245 . IL4% 2,

3.3. AR
LA RE RN AR SRR Z A B A5 & (AT RENE, 45 & REM IR RS 32 Ak S e AR Z IR A0 s, M5
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WEERERE, VRN 7 10 HARIRES A S5 A MR U R RE R ARME, RS2 5 M B 4h 6 [18]. AHF
FLIEEE T SRR SIET ) dracaenogening B X — 45 AEPE B AE 5 1 B 2 HEAT HTARAL 24T o

Table 2. Molecular docking results between bioactive components of Draconis Resina and RAGE protein
% 2. KIEEM KD S RAGE ERR S FiHRER

P W& Ly =E A PDB ID 445 R (kcal/mol)
31 (25R)-diosgenin RAGE 41p4 —7.90
30 dracaenogenins B RAGE 4lp4 —6.88
13 10-hydroxy-11-methoxydracaenone RAGE 4lp4 -6.12
20 7,4'-dihydroxyflavone RAGE 41p4 —5.34
27 2'-methoxysocotrin-5'-ol RAGE 4ip4 -5.29
22 broussin RAGE 4ip4 -5.02
17 7,4'-dihydroxy-8-methoxyhomoisoflavane RAGE 4lp4 -5.01
18 7,4'-dihydroxyhomoisoflavane RAGE 4ip4 —4.87
19 7,4'-dihydroxy-5-methoxyhomoisoflavane RAGE 4ip4 —4.87
14 7,4'-dihydroxy-5-methoxyhomoisoflavanone RAGE 4ip4 —4.79
21 liquiritigenin RAGE 4ip4 —4.78
11 pterostilbene RAGE 4ipd —4.60
29 homoisosocotrin-4'-ol RAGE 4lp4 —4.59
15 5,7,4"-trihydroxylhomoisoflavanone RAGE 4lpd —4.42
2 loureirin B RAGE 4lpd —4.31
10 resveratrol RAGE 4lpd —4.30
12 3,4'-dihydroxy-5-methoxystilbene RAGE 4lpd -4.27
16 7,4'-dihydroxy-8-methoxyhomoisoflavanone RAGE 41p4 -4.20
7 cambodianol RAGE 41p4 -4.17
28 (2R)-8-methylsocotrin-4'-ol RAGE 4lp4 —4.07
1 loureirin A RAGE 41p4 -3.97
23 cochinchinenin A RAGE 41p4 -3.96
3 loureirin C RAGE 4lp4 —3.86
8 cambodianin A RAGE 4lp4 -3.75
6 4,4' -dihydroxy-2, 6-dimethoxydihydrochalcone RAGE 41p4 —3.65
4 loureirin D RAGE 4lp4 -3.34
5 2,4'-dihydroxy-4,6-dimethoxydihydrochalcone RAGE 4lp4 -3.32
24 cochinchinenin B RAGE 41p4 -3.10
9 cambodianin B RAGE 4lp4 -2.81
25 cochinchinenin C RAGE 4lp4 —2.20
26 cinnabarone RAGE 4lp4 -1.88
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L dracaenogenins B 5 RAGE # 7y T X B2 45 R MBI AT nT WAL 20 B, ILIE 1. BdAk 4 1
dracaenogenins B #3244 i () S FEBR R FE Thr27(A). Ala28(A). Arg29(A). Glu32(A). Glu32(B). Pro33(A).
Pro33(B). Leu34(B). Val35(A). Val35(B) . [l . Hrr, 24k i K Mk L Thr27(A). Ala28(A). Arg29(A).
Glu32(B). Pro33(B). Leu34(B). Val35(A). Val35(B), AJ 5 Mo 44 B /K ¥F 1 % 5 o 1 e AR AR A, 7
dracaenogenins B 5 RAGE HI#H BAFH Hile s 2R EZRIEH; 2R gk MR IE Glu32(A). Pro33(A)
e A B, S8R T RAGE HISE/KIE, #nT RAGE Mgk, GF TiREE
EV R M. 1(d) P e v AU, SOV B  EE IR TR JE Pro33(A)- ST A T s AU IR B Ky 2,63,
IR TRFE Glu32(A) S ECAATE il B s 73 ) A 2.92 i1 2.80,

Pro33(A)

()

Figure 1. The best conformation diagram of dracaenogenins B-RAGE was deduced by molecular docking. (a) The minimum
energy conformation of dracaenogenins B-RAGE complex; (b) Amino acid residues of RAGE around dracaenogenins B; (c)
The best binding position of dracaenogenins B and RAGE; (d) Interaction between dracaenogenins B and specific amino ac-
id residues of RAGE (The green dotted line is hydrogen bond, and the radial arc is hydrophobic force.)

1. 1B 5> F3FEHEN dracaenogenins B-RAGE B s EM%R ~E=[El. (a) Dracaenogenins B-RAGE E&¥IH&R/NEEE
#I%; (b) Dracaenogenins B /& B RAGE FEEEFKE; (c) Dracaenogenins B 5 RAGE RIR1ELEAE; (d) Dra-
caenogenins B 5 RAGE #FE S EMAENMELER(REELZASE, BHRIEARKERS. )

4. #Hg

T 2L sy B2, BATHME SN IRIE T AR ZHAR KRR N1 54 RE AR L fl 22 1
73 PP 0 Y B IR TR PR IS AR AR A . BRI, 23R R RE AR AR AE 7 W v 24 R A Ry
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75 T ST H AR A 35 . AN 5t ] AutoDockTools-1.5.6 73 1 4 #8:, LA RAGE 25 A A4E &, it
Jo M5 A i 31 AN EEASAE IS PE 2K AutoDockTools-1.5.6 343547 1 43 b8, FHE4s R ER,
rp 24 % IfTL ¥ R (25R)-diosgenin. dracaenogenins B 10-hydroxy-11-methoxydracaenone. 7,4'-dihydroxyflavone.
2'-methoxysocotrin-5'-ol. broussin 1 7,4'-dihydroxy-8-methoxyhomoisoflavane %} RAGE & H 6 3T 155
MJy. CASCHERIRIE, diosgenin X STZ 155 MK RT3 K BRUBE A 114 G Bl e M AOp i 25 2 LA AT VR
[19]; 10-hydroxy-11-methoxydracaenone %f LPS 5% (1) BV-2 4Ha %75 NO A #iil £ F M & Bt bt 48 0%
M, X AR AR i o A — RE 9T 2% [20];  7,4'-dihydroxyflavone A8 UL /AN Bk AE 1 14 1% %o I i ik b
2 40 B B A5 B 2 AR E R [21]; 7,4'-dihydroxy-8-methoxyhomoisoflavane Al B B & ) DPPH
H B 2EIE R ae /i R I B PrE i P [22]

Dracaenogenins B & 2005 41 ¥ M I35 HH 73 BS 45 2 1 — ™ S BER R AR B [17], AT 21
X HE4E R oR dracaenogenins B X B LR LA 55 A2 HE AL RAGE 45 & /%55 (—6.88 keal/mol) o [A AT 72
% T R F) dracaenogenins B 1X — R AIEVEVELEVE I B2 EAT PTARAL 73 M, 7EiE IS dracaenogenins
B 5 RAGE & H AH BLAE R CHE I 25490/ 3 - 72 AT 7 F T RAGE 8 B T I8 11 F008 R i 1078793 22 1)
BRI . ME 1L AT LR B, 25%)/N9 1 (dracaenogenins B)i#E N RAGE & &M “H48” , #f RAGE
A R R R R R B R AR ORI 4 S o AT HA (W1 AGES) T &, IR EETE /N T A
ik N RAGE & AEME “048” , #£5 AGEs 724+ REGE /KK AN A E BT sa g3, #—5H
AGEs 541t REGE S IEH 456, TS BIALRH AR, 1K 3 F50kE R I8 993 32 R 280UR

AW FE B EAEIN 5 RAGE £ A 456 Bt € i ML i 1 o7, J9IR A FE 2 L BE5E | A,
Wy 5 SRR 580 105 Y5 97 B PR L 03 A2 1R 24 U B AR (AR A o H, DL aze 9 45 SRAN A R 7R B R /K
S EHEM ), DR A S YR IR PR L AR 1) 2 BRE PEATS G A Tk — P I 2 B SR IR IR IE

E&WmE

I HR A ARBFFE S EIH H (2020A1515011515); [ 4R E KA QIH 0L I ZE R 55 B
(S202010573041).

&E 3k
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