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[ Abstract] Objective; To discover the nephroprotective substances from Huangkui
capsule. Methods: The components of Huangkui capsule were isolated by preparative
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liquid chromatography, and the active components were screened by LC/MS and identified.
The adriamycine-injured HK-2 cells were treated with various active components with
different concentrations, and the malonaldehyde ( MDA) content, adenosine triphosphate
(ATP) level and mitochondrial oxygen consumption rate were measured to verify the
protective activity of the compounds. Results: Four active components in Huangkui
capsule were identified to exert nephroprotective effects. Fifteen flavanoids from these
four components were tentatively identified by LC/MS, and hyperin, myricetin,
quercetin, rutin and isoquercetin were confirmed. Hyperin, myricetin quercetin and
rutin showed dose-dependent protective effects on injured HK-2 cells. Espacially,
hyperin significantly reduced MDA content, quercetin and rutin significantly increased
ATP level, and myricetin significantly increased mitochondrial oxygen consumption
rate. Conclusion; Hyperin, myricetin, querctein and rutin might be the potential

nephroprotective compounds in Huangkui capsule, their effects may be related to the

inhibition of lipid peroxidation and the alleviation of mitochondrial damage.
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Figure 1 Protection effects of total component and components 1-6 on

injured HK-2 cells
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Figure 2 HPLC-PDA chromatograms of components

3-6 and mixed reference substances
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Table 1 Chromatographic and mass spectral information of compounds in components 3-6

Ve S FeE (1p/min) L&Y [M-H] "% (m/z) HPLC-ESI-MS/MS ¥l ( m/z)
1 23.1 Floramanoside B 495 333[ M-H-Glc] -
2 24.3 WtE % -3-0- 2= F W 625 317 [ M-H-Rha-Gle] =~ 316 [ M-2H-Rha-Glc] -
3 24.7 W& -3-0-B-D-F LA 479 317[M-H-Gal] = 316 [ M2H-Gal] -
4 25.8 Wit % -3-0-B-D- BT 479 317[M-H-Glc] = 316 [ M2H-Glc¢] -
5 27.1 Wiz 2 -3-0-B-D- KA 5L 595 463 [M-H-Gal] - 301 [ M-H-Xyl-Gal] -
(12)-0-B-D-£-F LT 300 [ M2H-Xyl-Gal ] -
6 32.8 Floramanoside C 509 333[ M-H-GluA ] -
7 34.7 Wit iz 2 -3-0- b 609 463 [ M-H-Rha] -~ 301[ M-H-Rha-Gal] -
8" 36.4 BT 609 463 [M-H-Rha] -~ 301[ M-H-Rha-Glc] -
9* 38.9 K2 553 463 301[ M-H-Gal] ~
10" 42.9 Seffit i R 463 301[ M-H-Gle] -
11 46.5 Wi -3"-0-B-D- R 479 317[ M-H-Gle] ~
12 53.6 i e 22-8-0-B-D-F BRI TR 493 317[M-H-GluA ] ~
13" 56.5 L7158 317 317[M-H] -~ 299[ M-H-H,0] -
14 57.7 Wit K % -3 -0- A B HETE 463 301 [M-H-Gle] -
15" 63.9 Mtz & 301 179[ M-H-C,H,0,]~ 151 M-H-CgH 0, ] ~

* 55 B X B AE B9 s HPLC-ESI-MS/ MS : 2 R0 AR €033 — i 15 25 Hh, 35 i

A TR TR MRS R4 3 B o AR Xk R A0 MR A 22 TR A A LI, 200 60 28 FEEARR 5 A o TR L AR 0 o O 4 24 R
SHF JEASAAXT I AN EEREIN ;D ~ G 2B AL WM 2 MBS T2 LB X B 2 A AR A A AR

U s B . AR =125 pum.

3 LM R AR AT X R MR P R B HK-2 4 S i

Figure 3 Effects of hyperosin, myricetin, quercetin and rutin on cell morphology in doxorubicin hydrochloried-

injured HK-2 cells
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Figure 4 Dose-dependent protection of hyperosin, myricetin, quercetin and rutin in doxorubicin hydrochloride-injured

HK-2 cells
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Table 2  Effects of hyperosin, myricetin, quercetin and rutin

on MDA content, ATP level and mitochondrial

oxygen  consumption rate in  doxorubicin

hydrochloride-injured HK-2 cells

(n=3,x%s)
mop MDA ATPREER resore

WHIXEA 5.09£1.25  100.00 +9.86 3.08 +0.30
FORIRTREA] 11.52£4.79  50.63+7.32*  1.57+0.26*
FHMEXTIRZL 7.55 £1.79 85.33 +12.67"  2.57 +0.53*
ST 5.67 £0.46%  73.72£0.16 2.37 £0.46
WtgEA  7.89+1.33 74.32+9.77 2.67 +0.44%
W FEH  7.14+1.08  87.61 £13.83% 2.23£0.32
PTH 6.52+0.80  88.29+10.99" 2.26+0.35

MDA . N . SR RAL AL, ™ P <0.01; SHEER R 20
HeAE  #P <0.05,%#P <0.01. % #437 ;nmol - min =" - 10° cells ~'.

3 W
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U R S EE R R AT RE DR | T R AR
I RHFSE R LC/MS $ AR A3 DA 15 1 4
O3 B2 A AR, S A T 4
BEH it R iR M R M R 37-0-4
RPHTE R Kt 2 -8-0-B-D-# B WHIE TR 45 15 1Mk
EW B AR R LA A
BB M, G i R S 2R,
MAZELE R T X o 2R LA R i
A 2R R B AZ 0 B T P 2 A0 5 0, WA DO A% A
B R s A g 2R 1 T 2 A 4 T e AT B R
PE, MO, B SCER IR X B SEIRErp A T A2
PR S iR R X S i
P milie 2R R T A2 bkaT ST
Wi Mt 23294 0.88.3.92.2.75.0. 82,
0.23 mg/g, H ARV o] — Bobe a1, A WF
FEIEFE B 22 R M R T AT R
PG PRSI, P SCHRAR IS S R 20 R R b R
Wi HK-2 44 A S PR e DS BOAR 58
W AR R PEXS 258, ISR 45 R R, 4 228k
T R M R T Tk R Eh R P R R
SR HK-2 4, wFos M, i R 6es

T U/ ab SR R A A o SR A D A R 4
PHET S 2B REE S I NF-kB JRAE(H 538
e RN T R TN N R A B e T
R L 819 OB | LA TR R L ER AR R
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