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BE BR:HEAY MaFdid Nef2 455 @850 K A E 845 B4 6 s 1R fedlhl ., ik iR 7~8 B# Wistar 2 AR X K
30 R ALY % G 3R AR A 4y TR, F G SRR TR AR R AR AR R AT 1% TS BRA K R2%45
W 2 mL/d #F AR B T RAL T 1%L =B AR %R A4 2 mL/d # F +0.2 mg F AR 4, AR H,
HERBHHELE 28 R, TH 29 ORGSR EEMK R 24 h R BOR AR A AR A B 3 A AT AR Rk F K Na™ CI' Ca™,
Mg> P Fe* 4% 4 A ELISA M| & fi% F % =& ( malondialdehyde, MDA) 5 3 88 /K - 4 i HE 3 & 57 K R B IEAR A 95 22
FifHE sL, Von Kossa # &, ybag &40 K 45 3 A2 4 0L, o, 9% 2040 3 i) = -k - ik (glutathione , GSH) . 4% B F E, 48 % B F 2(nucle-
ar factor erythroid-2 related factor 2,Nrf2). 8- # # Bt & & 3 (8-hydroxy-2 deoxyguanosine, 8-OHDG)%& & & A K -F, ZER . BB MK
Rk P Ca”, ¥ MDAAZRES TE OB HE & T7RAAR N EREOABALTM®F, VonKossa &4 R
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Effect and Mechanism of Sulforaphane on Calcium Oxalate Nephrolithiasis
in Rats Through Nrf2 Signaling Pathway*
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ABSTRACT Objective: To investigate the effect of sulforaphane on the formation of calcium oxalate nephrolithiasis in rats through
the nuclear factor E2-related factor 2 (Nrf2) signaling pathway and its mechanism. Methods: Thirty healthy male Wistar rats aged 7-8
weeks were selected and randomly divided into blank control group, model group and drug intervention group. The blank control group
was given normal drinking water and standard feed. The model group was given drinking water containing 1% ethylene glycol + gavage
with 2 mL/d 2% ammonium chloride and standard feed. The drug intervention group was given drinking water containing 1% ethylene
glycol + gavage with 2 mL/d 2% ammonium chloride + intraperitoneal injection with 0.2 mg sulforaphane and standard feed. Gavage was
treated for 28 d. On the 29th d, 24 h urine and kidney specimens of rats in each group were collected, respectively. The contents of K,
Na’, CI*, Ca*, Mg*, P> and Fe* in urine were detected by a full-automatic biochemical analyzer. The levels of malondialdehyde(MDA)
and oxalic acid in urine were determined using ELISA. The pathological injury of rat kidney specimens was analyzed with HE staining.
The calcium deposition of rats in each group was compared using Von Kossa staining. The protein expressions of glutathione (GSH),
Nrf2 and 8-hydroxydeoxyguanosine (8-OHdG) were measured by immunohistochemistry. Results: The contents of P¥, Ca*, oxalic acid
and MDA in the urine of the model group were significantly higher than those in the blank control group. HE staining showed severer
degeneration of the renal tubules in the model group compared with the blank control group. Von Kossa staining revealed that calcium
salt deposition in the model group increased significantly than that in the blank control group. The immunohistochemical scores of GSH
and Nrf2 in the model group were significantly lower than those in the blank control group, while 8-OHdG was significantly higher than
that in the blank control group (P<0.05). In the drug intervention group, the contents of urine P¥, Ca*, oxalic acid and MDA were signifi-
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cantly lower than those in the model group. HE staining and Von Kossa staining presented that the injury of the renal tubules and calcium

salt deposition in the drug intervention group were milder than those in the model group. Immunohistochemistry demonstrated that the

protein expressions of GSH and Nrf2 were significantly higher than those in the model group, while 8-OHdG was significantly lower than

that in the blank control group (P<0.05). Conclusion: Sulforaphane has a protective effect on oxidant damage to rat renal tubules, as well

as can reduce the release of calcium oxalate crystals and inhibit the formation of calcium oxalate stones, which may be achieved by

activating Nrf2 protein and its downstream signaling pathway.
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) | HL AR 3R K (DK-80, b A 22 i 5 & A7 BR AN 7))
ARG (MM-2, 3T B FIER) JRIETR A %5 (GI-88B , iff
P HAR DL RA A il A PR 7D

13 Ak
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PrErapRL; 29T 1% B AR +2%5 k4% 2 mL/d
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ViR E B A5 IR BEIR 128 R A) U O FLE S il —/h
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B /4y, B 10 Sl BEASREECETE 300 WL, fifi FHEGER LT
532 nm Ab P AR A E RE(E

134 HE L EBRWARBERBGER AKGEyRET
65 CETATHHLE 1.5-2 h J5 H - H 28232 10 min, H 4
25 IR 10 min, JC/KIERS T, 114% 5 min, 95%.90% .80%
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Fig. 1 Urine biochemical indexes of rats in each group

Note: Data were expressed as xt SD, ompared with group Ctrl, *P< 0.05.
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Fig.2 HE staining of kidney tissue in each group
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Fig.4 Immunohistochemical of protein indexes in rat kidney(x 200)
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® 1| KRBHARAHEEGIEH HC TSt 5,n=6)

Table 1 THC score analysis of each protein index in rat kidney tissue (x+ s, n=6)

Groups GSH

Control group 6.500+ 1.975

Model group 4.167+ 1.472*

Drug intervention group 5.333% 1.0334

Nrf2 8-OHdG
7.000% 1.095 2.333+ 1.033
2.667+ 0.516* 3.333+ 1.633*

4.000+ 1.095* 4 2.032+ 1.0724

Note: Data were expressed as x+ SD, * P<<0.05 vs control group; *P<<0.05 vs model group.
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Fig.5 T HC score of each protein index in rat kidney tissue
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