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Hypoglycemic targets of orientin and isoorientin based on virtual screening and
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Abstract: Objective To study the hypoglycemic target of orientin and isoorientin and their activities in vitro. Methods The structure
of diabetes-related target proteins was obtained from the www.rcsb.org database, and the binding of orientin and isorientin to diabetes-
related target proteins was evaluated by virtual molecular docking score, the inhibitory effects of orientin and isoorientin on o-
glucosidase, SGLT2, and PTP1B in vitro were evaluated by using 1-NBDG, PNDG and PNPP as substrates. Results The molecular
docking scores of orientin with a-glucosidase, SGLT2, and PTP1B were —5.67, —9.32, and —4.75, respectively. Molecular docking
scores of isoorientin with a-glucosidase, SGLT2, and PTP1B were —5.34, —8.63, and —4.93, respectively, while the molecular docking
scores of positive control drug and target were —5.58, —9.79 and —9.28, respectively. The inhibition rates of orientin on a-glucosidase,
SGLT2, and PTP1B were (16.7 £5.8) %, (15.4 *+1.2) %, and (3.0 + 0.5) %, respectively. The inhibitory rates of isoorientin on a-
glucosidase, SGLT2, and PTP1B were (11.8 £3.8) %, (9.4 £1.1) %, and (—3.8 %£0.6) %, respectively. The inhibition rates of a-
glucosidase, SGLT2, and PTP1B in positive control were (63.7 £5.8) %, (92.7 +8.8) % ,and (73.4 £8.3) %, respectively. Conclusion
Orientin and isorientin showed certain inhibitory activities on SGLT2 and a-glucosidase, and had little inhibitory effect on PTP1B, and
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oriorientin was slightly stronger than isorientin in vitro, orientin may be a potential lead compound for a class of hypoglycemic agents

with dual-target effects.
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Table 2 Molecular docking results of orientin and diabetes target
o) PHEEXS RN AR 0> ZE RS0 B ERE% (A2
PPARy -11.17 -7.31 34.56 Gly258. Glu291
AR -7.65 -6.48 15.29 Ala299
PDE3B -10.17 -8.65 14.95 Arg828. Glu851. Thr893. Asp937
PTP1B -9.28 -4.75 48.81 Ser28. Asp48. Asp49. Gly259
SGLT2 -9.79 -9.32 4.80 Thr153. Trp291. Ser460
GPR40 -9.02 -7.73 14.30 Vall4l. Alal46. Cysl170. Alal73. Asn244
a-glucosidase -5.58 -5.67 1.59 Asp282. Asp518. Arg600. Asp616
DPP4 -6.81 -5.51 19.09 Glu205. Glu206. Val207. Arg358
GK -10.76 -6.12 43.12 Arg63. Ser64. Gly97. His218
11BHSD -8.72 -7.43 14.79 Prol78. Asp259. Thr264
AMPK -8.11 -5.13 36.74 Asp88. GIn109. Asnl10. Asnlll
FBP1 -8.73 -6.03 30.93 Glu20. Thr31. Val160. Aspl78. Cys179
R3 RUBRSRERFBESND FIEER
Table 3 Molecular docking results of isoorientin and diabetes target
{0 FHPEX IR A5 RECRE RS B0 ERE/ % 2]
PPARYy -11.17 -7.03 37.06 Lys265. Thr268. Glu272. Ser342
AR -7.65 -6.22 18.69 Vald7. Tyrd8. Ala299
PDE3B -10.17 -9.10 10.52 Tyr736. His737. His825. Glu851. Thr952
PTP1B -9.28 -4.93 46.88 Argd7. Asp48. Gly220. Arg221
SGLT2 -9.79 -8.63 11.84 Asn75. Ser400. Aer460
GPR40 -9.02 -5.07 43.79 Tyr91. Prol68. Cys170. Tyr240
a-glucosidase -5.58 -5.34 4.30 Arg281. Asp282. Asp404. Phe525. Asp616
DPP4 -6.81 -5.95 12.63 Argl25. Glu206. Arg358. Tyr547
GK -10.76 -6.24 42.01 Arg63. Glu96. Gly9g7
11BHSD -8.72 -7.23 17.08 Alal72
AMPK -8.11 -5.55 31.57 Asp20. Lys29. Lys3l
FBP1 -8.73 -5.25 39.86 Thr27. Gly28. Glu29. Thr31l
R4 TEE, BITEEI SGLT2, a-glucosidase, PTP1B & A BIHNEIZR IS0
Table 4 Effects of orientin and isoorientin on the inhibition rates of SGLT2, a-glucosidase and PTP1B proteins
&Y SGLT2 & A HHI /% aE ] 2 W I B A 2R % E PTP1B & 1 %/%

R 15.4+1.2 IR 16.7+58 IR 3.0+05
FLLHE 9.4+1.1 FFER 11.8+38 FFR -3.8+0.6
IEKE B 92.7+88 o 63.7+5.8 wEm v 734483
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