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ABSTRACT: Diabetes mellitus can lead to various complications, such as cardiovascular disease, diabetic nephropathy, and
nervous system disorders. These complications significantly burden patients’ quality of life and socioeconomic. a-Glucosidase, also
known as glucosyltransferase, is responsible for breaking down carbohydrates into glucose, rendering it a critical target for diabetes
prevention and treatment. Although clinical o-glucosidase inhibitors like acarbose exist, their long-term use often causes
gastrointestinal side effects and liver damage. Therefore, there is an urgent need for new a-glucosidase inhibitors that are highly
effective and less toxic. Chinese herbs have a good safety record in long-term clinical practice. Recent studies have shown that
certain extracts and components of Chinese herbs can effectively inhibit a-glucosidase activity, offering potential avenues for blood
sugar regulation and diabetes prevention and treatment. This review places particular emphasis on the inhibition of a-glucosidase
and provide a systematic overview of the inhibitory effects and underlying mechanisms of Chinese herbs and their chemical
components. It also discusses the challenges faced in this field and prospects for future research and development of hypoglycemic
drugs. This article contributes to the provision of new insights for the development of a-glucosidase inhibitors and hypoglycemic
drugs from Chinese herbs.
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Fig. 1 Three-dimensional structure, ligand binding mode and catalytic site analysis of a-glucosidase with the ligand acarbose
A—three-dimensional structural model of a-glucosidase(PDBID: SNN8) comprises distinct domains: the clover-type P domain(red), the N-terminal f-Sheet
domain(blue), the GH31(B/a) catalytic domain(green), and the proximal(orange) and distal(light blue) B-Sheet domains; B—binding conformation of a-
glucosidase to ligand acarbose; C—binding mode of ligand acarbose in a-glucosidase catalytic site.
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Fig.2 Chemical structures of natural a-glucosidase inhibitors from Ginseng Radix et Rhizoma and Panacis Japonici Rhizoma
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Fig. 3 Chemical structures of natural a-glucosidase inhibitors from Mori Folium, Mori Ramulus, and Mori Cortex
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Fig.4 Chemical structures of natural a-glucosidase inhibitors
from Ginkgo Folium
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Fig.5 Chemical structures of natural a-glucosidase inhibitors
from Puerariae Lobatae Radix
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Fig. 6 Chemical structures of natural a-glucosidase inhibitors
from Lycii Fructus and Lycii Cortex
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Fig.7 Chemical structures of natural a-glucosidase inhibitors
from Aquilariae Lignum Resinatum
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Fig. 8 Chemical structures of natural a-glucosidase inhibitors from Glycyrrhizae Radix et Rhizoma
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Fig. 9 Chemical structures of natural a-glucosidase inhibitors
from Astragali Radix
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Fig. 10 Chemical structures of natural o-glucosidase
inhibitors from Dendrobii Caulis
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Fig. 12 Chemical structures of natural a-glucosidase inhibitors from Tsaoko Fructus
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Tab. 1 Inhibitory effects of chemical constituents from traditional Chinese medicines on a-glucosidase

Rz % TSy IC, K/umol-L™! 2Ry E =B
A 1 ZR=LBHRI 3.61 mmol-L™ - - [27]
2 P19 NS RBAT Iva 17.33 mmol-L! - - [27]
3 ANB AT F4 22.13 mmol-L - - [27]
4 ASBAF Rb2 32.40 pmol-L™ 19.40 JEFE G PEAD [28]
5 AZHH Rd 38.80 pmol-L™! 24.50 e[S ekl [28]
[(RE 6 Panaxjapyne A 71.82 pmol-L™" - - [29]
7 NS 67.78 pmol-L™ - [29]
8 NS 22.21 pmol-L™ - [29]
N Yia 9 ASHE T 62.40 pmol-L™ - [30]
E3 10 1S 5 R 0.82 pg'mL" - (39]
11 EJEE 5.57 pg'mL ! - [39]

- 1976 - Chin J Mod Appl Pharm, 2025 June, Vol.42, No.11

rhE A 2% 2025 4F 6 45 42 B4 11 1)



thRizy HiS MRS IC,, K/umol-L™ ey SH R
12 it % 12.43 pg'mL”! - - [39]
13 FME C 12.81 pgrmL™! - - [39]
14 F¥E 9.43 pg-mL™" - - (39]
15 S 102.61 pg'mL™ - - [39]
E354 16 FHM G 2.83 pmol-L™! - - [40]
17 ST H 2.82 pmol-L™! - - [40]
4.06 pmol-L™! - - [42]
RHK 18 S-RCHERERM 7.55 umol-L™! - - [41]
19 SR Vv 2.89 pmol-L™! - - [41]
20 2-(3,5- R HIERL)-5,6- K FF iR — 5.73 umol-L™! - - [41]
21 I G 2.48 umol-L™! - - [41]
22 AR 8.35 pmol-L™! - - [42]
23 T-HRBEFLR 492.46 pmol L™ - - [42]
A 24 Wi 4.86 pmol-L ! - - [48]
25 FRER 16.53 pmol-L™! - - [48]
26 THFZE 36.80 umol-L ™! - - [48]
27 BREE 44.34 pmol-L™" - - [48]
28 FEACAZ BGETR 3.28 umol-L™ - - [48]
29 LS 2.16 pmol-L™* - - [48]
30 AR R TR 1.79 pmol-L™! - - [48]
31 SRR 4.69 pmol-L™ - - [48]
kY AR 8.29 pmol-L™" - - [48]
33 I ABR 3.90 pgrmL™ - - [49]
AR 34 KEHIT 8.58 umol-L! 17.64 JETE G LI [51]
35 Yok 2= 2.37 pmol-L™! 5.03 Azl (511
36 EEY i ] 6.84 pmol-L™ 13.83 E|ye ek [51]
37 B 3E-7,3 4 = AL 3.61 pmol-L™ - - [52]
38 BTN FE-7,4- SR 5.44 pmol-L™! - - (521
39 B I - 7- FE -4 Y A 5 S 2 2.35 pmol-L ! - - (521
40 Puerarol 6.14 umol-L™' - - [52]
41 L1l 1.96 pmol L™ - - [52]
i e 42 Mifd s b A 20.89 pmol-L™! - - [60]
43 N-J2 2% 75 12 Tk 0.42 pmol-L™! - - [61]
44 N-Jz 2w 1.86 pmol-L™" - - (o1l
45 ()-5ETE M FANE -3 0-O-f-D- NI MR A A B 1 26.82 pg'mL™ - - [62]
46 FEAEAEAT ES 43.14 pgrmL™ - - [62]
Ui 47 DU 634.70 pmol-L™! - - [691
48 Hypolaetin 5-O-B-D-glucopyranoside 298.90 umol-L™" - - [69]
49 T 678.10 umol-L™* - - [69]
50 g 299.70 pmol L™ - - [69]
51 2-0-a-L-FZE ML i o 2% R T ] 366.70 pmol-L™! - - (691
52 SRR 3-C-HE A 404.70 pmol L™ - - [69]
53 R 3,5-C-p-D- ML EFT 562.10 pmol L™ - - [69]
54 6,7 HU R - 2-[2-(4-FR L) 3 £ JFUR) 150.00 pmol-L™ - - [70]
55 6,7- " Hk-2-[2-(4-FF A LRI 2 B 5 SR 50.00 umol-L™" - - [70]
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izl %' TEPERS IC,, K/umol-L™! A 7% itk
56 6-FRHE-2-[2-(3-H L4 SR £ B (0 )50 90.00 pmol-L™! - - [70]
HHE 57 HHEA/RE B <0.10 pmol-L™! - - [79]
58 7.4- RS <0.10 pmol-L ™" - - [79]
59 HH R R A <0.10 pmol-L™! - - [79]
60 HHA/RKE D <0.10 pmol-L™" - - [79]
61 JEH R <0.10 pmol-L ™" - - [79]
62 HHRARER C <0.10 pmol-L™ - - [79]
63 H AR B <0.10 pmol-L™! - - [79]
64 HHRARE A <0.10 pmol-L™ - - [79]
65 HREEE C 0.30 pmol-L™! - - [79]
66 3P b 3 B <0.10 pmol-L™" - - [79]
67 HHE [ B <0.10 umol-L™" - - [79]
68 HHEH 20.10 pmol-L™ - - [80]
69 6,8- "SRG A 16.30 pmol-L ! - - [80]
70 2'-O-demethylbidwillol B 8.60 umol-L™' - - [80]
71 JEMET TR A 3.80 pmol-L™ - - [80]
72 HRHEE 5.60 pmol-L™! - - [80]
73 HEFEER 0.13 pmol-L™ - - [80]
74 HHR A 0.28 pmol-L™ - - [80]
75 AR 3.80 umol-L™! - - [80]
76 MEHEXA 3.20 pmol-L™ - - [80]
B 77 B 0.28 mg-mL"' - - [88]
78 EEY iy ] 39.45 umol-L™' - - [89]
79 BEY TR 174.04 umol-L™' - - [89]
A 80 ERLES 189.78 pumol-L™" - - [96]
81 S-FH AR IE-7-5256-9,10- — &1 4-TE 126.88 pmol-L™ - - [96]
82 2,4- R FE-3- I BEIE-6- H SER HH R Y g 18.67 umol-L™! - - [97]
83 2,4- TR HE-3,6- T F LSS P R 47.76 ymol - L™ - - [97]
84 4L R R TR 4.61 pmol-L™! - - [97]
85 FARARE 66.39 umol-L™! - - [97]
86 4,5- " 2-HAEHL-9,10- & TF 133.11 umol-L™" - - [97]
87 A fipH 79.87 umol-L™! - - [97]
88 Diorcinolic acid 31.79 umol-L™ - - [97]
89 Phoyunnanin E 8.90 pmol-L! 5.89 FEsE G+ [98]
90 Phoyunnanin C 12.60 pmol-L™ 5.97 B3 il K| [98]
] e 91 Kg# 4.12 pmol-L™! - - [105]
92 FIERER 4.56 umol-L™! - - [105]
93 3 T ik 5.32 pmol-L™! - - [105]
94 KHER 5.68 pmol-L™' - - [105]
FigL 95 B ILIR A 169.50 umol-L™ - - [111]
96 FARNLIEE B 154.50 umol-L™" - - [111]
97 B D 100.10 pumol-L™' - - [1n
98 FORILEEL B 89.60 umol-L™! - - [111]
99 TR F 116.50 pmol-L ™! - - [111]
100 FRME I H 59.40 pmol-L™" - - [111]
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izl ' MRSy ICy, K/umol-L™! ik EZ DTN
101 SR W e 67.30 pmol-L™! - - [111]
102 FER Mg T 65.60 pmol-L™ - - [111]
103 FER MR K 97.00 umol-L™ - - [111]
104 Phaeoheptanoxide 68.60 umol-L™ - - [111]
105 Engelheptanoxides C 179.50 pmol-L™' - - [111]
106 HREA 61.45 pmol-L™! 36.20 AT [112]
107 BIRRE 48.45 pmol L™ - - [112]
108 FREF 29.50 umol-L™! 24.40 WA T [112]
109 HREG 34.94 pmol-L™' - - [112]
110 RAREH 30.70 umol-L™ - - [112]
111 B 3 LA 44.10 pmol - L™ - - [112]
112 JFAEH R A2 3.73 umol-L™! - - [112]
113 JARHEI B 64.95 umol-L™! - - [112]
114 ELPEIRAR 34.40 pmol-L™ - - [112]

NI 115 Chiricanine A 30.30 pmol-L™" - - [116]
116 3-H I -5 I 2- RN I T IR L e 7.00 pmol-L™! - - [116]
117 ARG A 12.90 pmol-L™ - - [116]
118 8- UM HEf e R 0.87 umol-L"! - - [116]
119 5-F7H-7-F AR -8 - MM B B 2.30 pmol L™ - - [116]
120 PR 8.70 pmol-L™' - - [116]
121 Neophellamuretin 4.50 pmol-L™! - - [116]
122 3,4-0- "W I iz & 19.40 pmol-L™! - - [116]
123 7,3\ A- =R I T 6.50 umol-L™! - - [116]
124 7,3\ 4= IR FLH 3.17 pymol-L™! - - [116]
125 8-S MR HEM K R C 2.35 pmol-L™! - - [116]

g S 126 INZE 8 AT A 101.20 pmol-L™! - - [124]
127 INZEBE A B 78.90 umol-L™! - - [124]
128 IZEE — 4T C 99.10 pmol-L™ - - [124]
129 1IZEHE B D 116.70 umol-L™! - - [124]
130 128 — W B 89.50 pumol-L™" - - [124]
131 W48 AT F 106.30 pmol - L™ - - [124]
132 148 4T G 102.70 pumol-L™! - - [124]
133 IZE0 A H 117.50 pmol - L™ - [124]

3 REERE
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SR TR PRI FB 3 (A8 e IR R 2, SR
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