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Inhibition of puerarin on sodium-dependent glucose cotransporters 2 to promote
urinary glucose excretion
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Abstract: Objective To study that puerarin can prevent the renal glucose reabsorbtion process and promote urinary glucose
excretion by inhibiting sodium-dependent glucose cotransporters 2 (SGLT2) to reduce plasma glucose in diabetes rats. Methods
Molecular docking was carried out on puerarin and the obtained SGLT2 complexes through homology modeling method with
dapagliflozin as positive control. Chinese hamster ovary (CHO) cells stably expressing human SGLT2 and ['‘C]-Methyl-
D-glucopyranoside (['*C]-AMG) as the substrate were used in vitro for the transport assays and ICsy for SGLT2. The
antihyperglycemic activity of puerarin was operated by oral glucose tolerance test (OGTT) and urinary glucose excretion (UGE) test
in rats. Results Puerarin was identified as the substrate of SGLT2 through molecular docking, but the overall effect was not as
strong asdapagliflozin. In vitro experiments showed that puerarin can strongly inhibit hSGLT2, the maximum effect was about 84%
with the half inhibitory concentration (ICsy) of 0.40 mol/L. OGTT results showed that glucose inhibition rates of puerarin 10, 30, 60
and 120 mg/kg doses were 5.1%, 6.5%, 16%, and 22% respectively, in a dose-dependent manner. In the UGE experiment, the urine
sugar increased with the increase of puerarin dose. Compared with model group, the 30, 60, and 120 mg/kg dose groups had
significant difference (P < 0.05 and 0.01). Conclusion Puerarin exhibited antiglycemic activity through inhibiting SGLT2 and was
considered to be a new lead compound of SGLT?2 inhibitors.
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Fig.2 Molecule structure of C-aryl glucosides SGLT2 inhibitors and puerarin
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Table 1 The molecule docking results of danpagliflozin and puerarin on SGLT2 receptor

fiE B/ (keal-mol )

&Y R — - LA
B BOKAER]  JORSEMEI R MAeR
EKESE —9.79 —4.13 —41.21 —21.55 —62.76 5 (Asn75, Glu99, Asnl01, Trp291)
B —8.59 —2.24 —39.98 —22.96 —62.94 6 (Asn75, Glu99, Asnl01, Trp291, Asp294)
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Fig. 3 Superposition of puerarin and dapagliflozin on
SGLT2

ZARBIEPE 4R, FHOSTORIR AR IE RN 5154
T B AT, BRI 4 DR35S AsnTs.
Glu99. Asnl101 #l Trp291 JE sk 5 NEE. Fok, &
RFE M AR IEE S Asp294 [FRFETE K —
AN, XA R AR B SGLT2 24k H
WS 5 T IAAR H . (R TR IR B K b 3 T A
WLk S, G ERE S SGLT2 M AR F 9
AN J AR H N o
3.2 {KSMIDEI SGLT2 *EEHER =R UL/ER
w4 Fron, B AR EEAE AR A TR a0
hSGLT2, H KRN 84% A7, FHIE M it 5 771
(RGO T 3G K, S — 8 (W 1IEAH G, 2L 1Cs0 24 0.40
umol/L, 5 _LTifikt& 41 (ICso 4 1.1 nmol/LP)
LIS PR AN o

100 4
80

60

A%

40

20 4

0 T T T T T T
0.0001 0.001  0.01 0.1 1 10 100

WSE/(umol L)

4 BRFRSMIIHE hSGLT2 iEHE (X £5,n=3)
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Zrind (P<0.05); FHEBREAEMIER, K
B, SRUHAILLE:, 30, 60 Al 120 mg/kg 7
HHZERBF (P<0.05. 0.01). XfHFE-—FETF,
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Table 2 OGTT and UGE for puerarin and dapagliflozin
(X xs,n=98)

mn O gy, PR

(mgkg ) (5Xmgkg )
POpic — / 6.49+0.35
F5E — / 21.9242.254

IEHEH 10 52.79+4.51 1257.03+63.27"
B 10 5.16+0.23 26.14+4.98
30 6.53+0.40 51.57+8.31"

60 16.08+2.33  253.47+23.85"

120 22.57+3.82  312.69+46.15"

AU AP<0.05; HBIHMILE: TP<0.05 TP<0.01
AP < 0.05 vs control group; "P<0.05 P <0.01 vs model group

4 g
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CL PRI (0 A 285cds U K P 1967 i, sk
At FH B B I A Bl 24 44 FH N 245 280 R, i 52
U, ARMRE KRR, ) BT, AR S %,
IR B R,

H AR5 AR 25 I BV E AL 2 i Re,
B AR IS R -4 (GLUT-4) 1L
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