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Study of the mechanism whereby lengzhupaishi ( rixolipite )
granules prevent renal calcium oxalate stones

KE Jingwei, ZHU Yongsheng, TANG Hai, LIU Xin, LAI Junyu, LIU Xing~
( Department of Urology, Affiliated Traditional Chinese Medicine Hospital of Southwest Medical University, Luzhou 646000)

[ Abstract]  Objective To determine the effects of rixolipite granules on renal calcium oxalate calculi and protein
kinase C ( PKC) -nuclear factor erythroid-2-related factor 2 (Nrf2) signaling to antioxidant response elements ( AREs).
Methods Thirty-two specific pathogen-free Sprague Dawley rats were randomly allocated to four groups (n=8 each) : a
control group, a model group, a treatment group, and an inhibitor group. All of the rats except the controls were
administered ethylene glycol and ammonium chloride in their diet to induce urinary calcium oxalate calculus formation
within 28 days. The treatment group was also administered 10. 0 g/kg Lengzhu Paishi granules, and the inhibitor group was
administered 30 mg/kg 1031-8220 once daily by gavage for 28 days. Afterward, 24 h urine volume, urine pH, urinary
oxalic acid (Ox) concentration, the circulating Ca®* and Mg®* concentrations and the 24 h urinary output of each, blood
urea nitrogen ( BUN), and circulating creatinine ( Cr) concentrations were measured. The protein expression of PKC,

Keapl, Nif2 was characterized using von Kossa staining and Western blot. Results The model group had significantly
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lower 24 h urine volume, urine pH, circulating Mg™ , urinary Mg”, and renal superoxide dismutase activity than the

control group; and the Ox, circulating and urinary Ca®",

renal malondialdehyde concentration, reactive oxygen species

fluorescence intensity, and PKC, Keapl, and Nrf2 protein expression were significantly higher ( P<0.05). Lengzhu Paishi

granule treatment significantly ameliorated all these effects ( P<0.05). There was no significant difference between the two

groups (P>0.05). Conclusions Lengzhu Paishi granules prevent the pathological changes associated with renal calcium

oxalate calculus formation in rats, which may be mediated through the activation of the antioxidant signaling pathway PKC-

Nrf2/ARE and a reduction in oxidative stress.
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Table 1 Effect of Riangzhipeishi granule on urine index of calcium oxalate calculi rats

215 24 h Rz (mL
il /J%E (mL.) pH Ox( mmol/L) Ca®* (mmol/L) Mg?* ( mmol/L)
Groups 24 h urine output
Xf R ZH
) 14.79+2.43 6.45+0. 04 0.22+0.03 0.31+0. 07 0. 63+0. 06
Control group
IR 4
B 6.58+0.89" 5.34+0.13" 0.45£0. 10" 0.55£0.09 " 0.40£0.06 "
Model group
pyav=y
T 11.81+1. 18% 6. 19+0. 09* 0.28+0. 04* 0. 41x0. 08* 0. 54+0. 09*
Treatment group
148
W.EJ”J 8.85+0.87% 5.87£0.07% 0.36+0. 04~ 0. 47+0. 074 0.56+0. 05
Inhibitor group
T SXBRALLEEE, * P<0. 055 SRR LA, ¥ P<0. 055 IRV UL LA, © P<0. 05, TR,

Note. Compared with the control group, * P<0.05. Compared with the model group, #P<0. 05. Compared with the treatment group, “ P<0. 05. The same

as below.
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Table 2 Effects of Riangzhipeishi granule on blood biochemical indexes of calcium oxalate calculi rats

2 5] Groups BUN ( mmol/L) Cr( wmol/L) Ca®(mmol/L) Mg?* ( mmol/L)

Xt HEZH Control group 6.51=0. 54 31.66x1. 83 2.99=+0. 04 1. 10£0. 08
FERIZ Model group 27.02+1.32* 62. 46+2.28 4.64+0.11" 1.10£0. 05 *
VYT 4 Treatment group 17.42+1.17* 37.17+4.22* 3.44+0. 08" 1. 09+0. 06"
{5720 Inhibitor group 24.31£0.95% 59.94x1. 824 4.30+0. 042 1.08+0. 072
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Note. A, Control group. B, Model group. C, Treatment group. D, Inhibitor group. The same as below.

Figure 1 Pathological changes of renal tissues of rats in each group detected by Vonkossa staining

50 um

B2 4 KBREHE ROS KA

Figure 2 Detection of ROS levels in renal tissues of rats in each group
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Table 3 Comparison of MDA, SOD and ROS in
renal tissues of rats in each group
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ik 1. 62+0. 124 19.16+0.53%  415.88+21.43%

Inhibitor group

— 280577 i B R 2 B T RO U A A I B L
RIERC R S A R r 0 H AT 5, BAHEA
WUk TR e AT W R 45 40 125y, R X T
B B ES 25 A BRSO R RSO (AR
HLI 1 TCHRE

AR R R TR T, TS| NV
B AR 5 1R e B R PR AR I A R BB 45 A
PITE I, EAL BT REARIR W pH (., £ 2 50 R 45 45 it
FITE R ARBIFFE LA £ — B AR A A b e A U
FREGLS TR 28 R R BERIZ R, 24 h R R
pH I3 R Mg™ BEAIG, i PR Ox | I3 B D) e 4
Fr BUN  Cr S35 IR H Ca™ 7K 24 B g T vy,
BRAGSE A7 (TE L0l 224N B BE, A4 W A% (R T
mn AR RN B S 2 il R, Ca™ SR 45 B K
b W) 0T, IR B 25 40 LA Ca® Th R O BB AR
I Ox TR RS 45 40V R T B i A
T Mg AT 254 Ox, [EAR Ox 7K DT 0 1 5 iR 45
SEOITE Y LA B R R RS 4L
FEAE R SRS 45 i, DAPA AR M s 1), SR
HEABORIR YT 5, LR 48 br K BROIR 25 247 01t ok
2, U AR AR HEG J0kE vl A 2500 i B H R A5 45 A Y
e,

PKC om— o —

Keapl ‘— — =
e (I = D c—

ARE . o — —

GAPDH " T G S
A B C D

3 HAKRRBEAHLP PKC Keapl ,
Nrf2 ARE 15535
Figure 3 Protein expressions of PKC, Keapl, Nrf2,

and ARE in renal tissues of rats in each group

K4 BHKRRBFHLH PKC Keapl Nif2 ARE F H H (x+s,n=8)
Table 4 Comparison of PKC, Keapl, Nrf2, and ARE proteins in renal tissues of rats in each group

21 Groups PKC Keapl Nrf2 ARE
Xt B4 Control group 0.99+0. 03 1.01x0. 02 1.02+0. 03 1.01x0. 03
2 Model group 0. 16+0.02* 0.19+0.03 * 0.18+0.03 0.20+0. 03 *
1877 2H Treatment group 0. 87+0. 03* 0. 75+0. 03* 0. 61=0. 02* 0. 76+0. 03*
05720 Tnhibitor group 0. 19+0. 024 0.22+0.02% 0.26+0.01% 0.25+0.02%
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