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Protective effect and mechanism of total flavonoids from Ampelopsis
grossedentata on renal function injury of hyperuricemia based on molecular
docking technology
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Abstract: Objective To explore the protective mechanism of the total flavonoids from Ampelopsis grossedentata (AGTF) on renal
function injury of hyperuricemia (HUA). Methods Main active components of AGTF were connected with HUA related target proteins
uric acid reabsorption transporter 1 (URAT1), glucose transporter 9 (GLUT9), adenosine triphosphate binding cassette transporter G2
(ABCG2), xanthine oxidase (XOD), and adenosine deaminase (ADA) by using molecular docking technology. Renal injury rats model
of HUA was prepared by adenine combined with ethambutol, and AGTF was used for intervention. Activities of urate metabolizing
enzyme such as XOD and ADA, levels of uric acid, renal function biochemical indicators such as creatinine and urea nitrogen in serum
were detected. Hematoxylin-eosin (HE) staining was used to observe the pathological changes of rat kidney. Expressions of tumor
necrosis factor-a (TNF-a), interleukin-1p (IL-1pB), interleukin-6 (IL-6), and transforming growth factor-p (TGF-B) in renal tissues were
determined by Western blotting. Expression of URAT1, GLUTY9, and ABCG2 were detected by immunohistochemistry. Results
Molecular docking results showed that the main components of AGTF of dihydromyricetin, myricetin, quercetin, and grossedentatasin

I#SEHER: 2020-12-10
EemB: EHRxEHRRIFESTIHIE (81302912); H RS AR5 9% L IS T BIH (2017NZYQN35)
TEEENY: ) (1984—), 5, @mIESR, WLE, Sy e RIREZ 25 %3 . Tel: 13060003213  E-mail: ligat@163.com



- 728 - ¢34 2020428 $52% B3 Chinese Traditional and Herbal Drugs 2021 February Vol. 52 No. 3

all had higher docking scores with disease-related targets, suggesting that AGTF may prevent and treat HUA renal function injury by
acting on URAT1, GLUT9, ABCG2, ADA and XOD. AGTF significantly reduced the activities of XOD and ADA, levels of uric acid,
creatinine and urea nitrogen in serum of HUA renal injury rats (P < 0.05, 0.01). AGTF alleviated the thickening of glomerular basement
membrane in model rats, reduced the disorder and necrosis of renal tubular arrangement, and inhibited the proliferation of fibrous tissue
in lesion area. Western blotting and immunohistochemistry results showed that AGTF significantly reduced the expressions of
inflammatory factors such as TNF-o, IL-1p, IL-6, TGF-, and urate reabsorption related proteins such as URAT1 and GLUT9 (P < 0.05,
0.01), significantly increased the expression of urate excretion related protein such as ABCG2 in renal tissue (P < 0.05, 0.01).
Conclusion AGTF has a good protective effect on renal function injury of HUA. AGTF could inhibit the expressions of TNF-a, IL-1p,
IL-6, and TGF-B to alleviate inflammatory pathway reactions, and regulate the expressions of urate transporter related proteins such as
URAT1, GLUT9, and ABCG2 to promote metabolism of uric acid, which are consistence with predicted results of molecular docking.
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Table 1 Molecular docking of allopurinol and main active components of AGTF with disease protein targets
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Fig. 1 Active binding sites of dihydromyricetin with receptor protein
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Fig. 2 Molecular docking patterns of dihydromyricetin and disease-related targets
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Table 2 Effect of AGTF on renal index in HUA rats

(x+s,n=10)

i /(g kg™ B EFE U (mg g7Y)
ot g — 7.90+0.18
it — 15.304-0.94™
I MR i 0.05 15.72+0.46
AGTF 0.50 11.60+0.36%

0.25 10.514-0.44%

X4 "P<0.05 “P<0.01; SEAALLE: *P<0.05
#P<0.01, FF[H

*P<0.05 ™P<0.01 vs control group; *P <0.05 *P <0.01 vs model
group, same as belows

B R IEML (P<<0.05. 0.01), %8 AGTF B A
JRERARM I HT HUA 1EH .
34 AGTF 3 HUA X m:EAETFIR =R &K FE
=apA1

WK 4 Fros, SHIEA R, AL KRR i
HLEF AR R ZUKER R TR (P<<0.01), R

# 3 AGTF 3 HUA KR ILEHREZG/KTE. XOD #1 ADA SEMRIELNE (x+s,n=10)

Table 3 Effect of AGTF on uric acid level, XOD and ADA activities in serum of HUA rats (x+s,n=10)

45 7R/ kgD JRER/ (umol-L 1) XOD/(U LY ADA/(U mL™)
X H — 40.87+4.64 12.97+0.15 15.06+0.44
T — 112.08 +£6.09" 21.13+0.42" 19.59+1.04™
I MR 0.05 55.28 +5.60% 14.08+0.20" 16.45+0.65"
AGTF 0.50 66.87 1-4.85% 16.304-0.39% 17.2240.50%

0.25 74.37+4.02% 16.7940.38% 17.8640.54*
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Table 4 Effect of AGTF on creatinine and urea nitrogen
levels in serum of HUA rats (x +s ,n=10)

=
45 Eg kY Iﬂ?zl) ( n’fj f_" y
PapiS — 31.20+3.39 6.30+0.12
it — 63.21+5.38" 11.09+0.29*
S N 0.05 60.78+2.68  10.5340.21%
AGTF 0.50 33.86:5.67#  8.244-0.22%
0.25 38.494+6.50"  9.384-0.33%

e ' o
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Fig. 3 Effect of AGTF on pathological change of renal tissue in HUA rats (HE, < 100)
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Tk AKFHETE (P<0.01), £ HUA f£5 /5
HIIE RN . S LA, AGTF 4K RUE T4
2 TNF-o. IL-1B+ IL-6 fl TGF-B FRH KL E
FBE% (P<<0.05. 0.01), FH] AGTF HEFIHIME K
i R SRR TR, 98/ U ) 5 2T AL R T B
A RSB IEZ

LB | T e — | 35710¢
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L6 | 2.4>10%
B-2CtIN | (e — S — 4 508
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Fig. 4 Effect of AGTF on expressions of TNF-a, IL-1B,
IL-6, and TGF-B in HUA rats

#£5 AGTF Xt HUA KEREBELELE TNF-as IL-1B. 1L-6 F1 TGF-p A FRIAMFM (x+s,n=10)
Table 5 Effect of AGTF on expressions of TNF-a, IL-18, IL-6, and TGF-B in kidney of HUA rats (x+s,n=10)

- _ EAMNREE
AU MG kg TNF-a IL-1p IL-6 TGF-B
Xt iR — 0.3440.07 0.21+0.06 0.3240.06 0.43+0.05
it — 1.00+0* 1.00+0" 1.00+0" 1.00+0™
1) M e 0.05 0.57+0.11% 0.48+0.08* 0.5740.11# 0.6340.13#
AGTF 0.50 0.39+0.09% 0.35+0.13# 0.36+0.12% 0.53+0.08%
0.25 0.82+0.06* 0.64+0.14# 0.70+0.09% 0.76+0.12#

ERHEMA DG 2 1 ABCG2 KA BB (P<<0.01).
ERAIA L, AGTF 4UKR'E 44 URATL.
GLUT9 & 314 2 3 [#L(P<<0.05.0.01), ABCG2
EARELEETE (P<0.05. 0.01), £ AGTF
A% 18 I 0 PRI S5 6 B ) B, (R ik PR IR A

3.7 AGTFXf HUA KR BAit4AZR URAT1.GLUT9
# ABCG2 ERFIXRIF N

HE 5~7 FiK 6 Fin, SXTHRALLLEL, B
KRB AT LR IR h IR IRAH S BRI URATL,
GLUTY XA R ZE T (P<<0.05. 0.01), iRz
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Fig.5 Effect of AGTF on expression of URAT1 in kidney of HUA rats (><400)
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Fig. 6 Effect of AGTF on expression of GLUT9 in kidney of HUA rats (><400)
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