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Abstract

Kidney stones are a common urinary system disease worldwide, with an increasing incidence in
China. The high recurrence rate of kidney stones can cause sustained damage to kidney function.
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This paper systematically reviews the formation factors and prevention strategies for kidney cal-
culi. Based on epidemiological evidence, dietary calcium imbalance, high animal protein diets, and
insufficient fluid intake are important risk factors, however recurrence risk is considerably de-
creased through therapies such citrate supplementation and oxalate restriction. Emerging research
highlights novel therapeutic targets including FKBP5 deficiency modulation, ferroptosis suppres-
sion, and inhibition of androgen signaling pathways, which demonstrate potential in preventing
calcium oxalate stone formation. Future studies should conduct further clinical trials to validate the
effectiveness of these prevention strategies and innovative approaches, aiming to reduce kidney
calculi recurrence and improve patient outcomes through individualized treatment.
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1. 5|8

B S At R WA IR RS 2 —, AR E I A AR R A AT R, TRk
PR R MG R . EhE, BEAREREERR T 7.80%, I HEIEETEAGEH[1]. AR
RGBT EE T, 10 4 RREREAIAR] 50%LL F, HA2) 10% AR RE L2 H & [2]. 1
S RAE G G50 R A B DhRe, 1 918 B I (Chronic Kidney Disease, CKD). KL, 5T
REEAIEAREMR R 25 A H VAT IR, B IRV 0 TR B i AR HE B A AR,
TR AW AN AR ], oA 5 L) 4 A R A B RS (71.4%) » HUGE TR KA1 (10.2%)~ JRER(8.3%)+
B3 Q2.1%) ML EER(0.4%) [3]. PIFRBRESSE A AR e, WO SC I B 45 45 A AR B TRy BA R
R PS5 4540 T A AT FE ot e

2. BEEAK—R TR RS
2.1. Wi

WARSRNA R B B 252K B0 PR 2 B 45 0 T i B B SR R 3R (4] 7 22 A 2 B0 R
SAGIRRBIE EEE SR, WS R DR A T Rl A 4, TR LS PR SO R A SG . 4
AL RAT R L TNEE, AR N AR MR E, T SRR A R B R 2 1, S
PREJD  PRIGGARAE . PRIBEPES . FERAVE PR T4, TSN B 45 40 & 28 U5 [6]. 78 2 A
TN TG 2 R B G R IR0 SRS, 5850 i BRI TE SR (4]0 — TRET 045 A 1 S R A5 45 0 1
HHIBENUS AT TR, R HRA 2 L DL A B B TRAL &35 PR IR R A R . SER BRI RI[7]. Bk
b, X TIRERSS A EE, RIER RN, 4eRrEH mIRE, WA MR RS AN EAFE8].
BE, ORRF TR IR S TR 528 4 0 B R 2 B it

ARSI S A T RORZE 5 B, W FUR WIS & BRI Sk AU (U0 95T 7K) ol 38 I Bl A b PR LB A2
BEFTRRIR SR AR, SMEIRRMEZE AT B8 SR SR (] g A BT PR R e i i v XU s A
P& AR R ER AT e (L O BRIR A AR, AR AL PRS0 b (AR SR AU AR F[9]-[12] (EAER MR, Bl
WIRBAE N —FiG)T FB HACRAA G AR Rk XEIREG. JRIA I 2 R4 Sk 4 A
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AREDYER: (AXTBERRES A 3O BRIERH S, OB S S PR B R FS I AR, IRk = IR
B I G, IR S A S IR T AR 13]

TEH IR AR A SR R VB E B 45 0 TR AR F o Barghouthy 55 N[ 14150, ek i ik ik 8] frg
I PRAE FH Aol 2 B /N5 240 e i 0 R A6 ot A 1) 286 B e A1 e ARGy s 24 UL o e 4R o NS Kk 43 S8
I A T . MR, AR T 25 N B 45 A R0 A, X AT RE S R R R . R
WEE AR NARE S, AT REIE ek PR . SR AN PR IR 0 HEHE T 385 45 5 T BORURS: ,  IX BB R 43 1) St 5 A
TV B B fes i DR R 15]

K, SEIAARE N B T 3 AT S 2R A T R A AR R A S AR e B T R B R R
Mo A AT N B A B T RRARGS AR A2, B S BEORHES R 8 TR m] R a2 it R b e )
JRHEME T 3G 0285 40 U o BRI, FECRIE 78 R AR TR I RIS, REAR S e 43 5 A TR 16 FH B, ik
ToHES B BT IR RR SR R 55, DUk B i i &5 A TR BUR

22. EBR

BB H & B B SR RN 0.8~1.0 g/kg [16]. R FBTUCE Al IE IS4 I0 PR A « B S IR HEME
[ IS U AT R BR B8 70 W I F PR PRV pHL B, B 3R T80 UL (17 P ARE R P vei 895 PiOAE J8 3 R E 78 A B
e A RN EIRHIE 0.8 g/kg/ R AT RS PRER AOHEME, 9N PRATER IR AR, X T e ol T AhE
HIBR AT Uk (18] [RIINY, HR BRSO 4540 T By SEEE00, W) (1 rh OB BR AR P (g E 45 W s R hR
P A, TR B U L R B A B R AR S, A ORIPEI(19] [20]. R E AR S S
TR DR AR I 5 DT FU W], (HBUA IR R Y], RIS R AR 4540 b B B AR 210,

Zibprd, \EAFORMFIEEE R RCE L. Y Al SR i BT AR S A UK, T sl ek A R
ARG 0 RS HENE o 75 ARAE A A A ARFALE (v PR 4 e PR IR TR SN B, LS I (A AR Y ST

2.3. BRKULEY

R TR A VBN ES T & A K& BRI RAEET &, XAl g SR LE R ER ™
R IX A 5<[13]. TOA IR, ARSI AL S 00 B 45 4 S OSSR F] BEAE A 35 2 5. — TR
BUTRATIR R AR, AT BB Ak B 4 Can B 8 ORI RN T 6 ) P A e ik 398 o PR 05 R 0 % 5 e i 2 3
SRR MEZ T, 53K G YD nEE e FK ) AT Be A 210 AR, 048 v] REd i e ik PR AT A R
SRR R LR E F[22] AHRHIEFUE— B ESE, Wk G IRE, Rl sk e 5 B o a XY
hnAESE,  Horb SRR N B N 45 4 KU (RR = 1.21, 95% CI: 1.08~1.35); HAMLHIAT 5 RS, HERHE
TSN B R RAR N 5 AR DG, I mT Rl 75 ok B BRI B &5 A AE (R B i 45 A T 21

R, BoKWEDR G A KA R T RIEHER, 6752 — AR X 2 Bk & PRk,
Bl ar 755 BB /K A 5 AT B 38 o PR A R B R AR HE VAR T S A TR, T AR B K AL A ) T AT RE AN x4
IR, EEE A TBIER, X ERERR T SR B T4 A TR I .

2.4. fEREE

P A i H LI S50 R AR A, B DL RS MRS (U B, B RTRBUY B B 1 4L
S S HAb R (RIR) IR A (3] IRESHRIE R S 2 S8 W e I B ER R R —, “HREMRR,
BRI, PRESERE N 50 mg/ R, B4R AERILRIEI 31%, SWHEEILERIRESTEE N, RS
HEMESE 0B 2K G AT BN (23] B G547 BT B F AR SR R 2RI 1 i DAA R ZR 5 25 R 45 A TR
HAbfaR Rz, WpREAR. JRATEEIRERAC. JRIRHMIT I, fr b iR S m AR pH B BFFCIE
SE, R P AT I B TE A A R D HR, AT R R R RS HEME;  AEREH B 200~1200 mg fi%
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BN, TR BEES B B N 2 828 TGS, N 17%M 2 2.6% [24]. BERFSIRASSH
RS2, XL AR TRATR AT SR SRR HR SRR R4, EAMSOC A5 7E
F) AT BE 2 M0 PREGHEME, M TG0 B 254 KUz [25]-[27]

PRI, 9 3 TR 8 Y T 5 e £ 49 ) & BN 5 2 DR 3 B (A LA RN < RS PRV pH E
55), WHE HImARA TR, BB R 2 TR .

25 FERW. ERH

BRI N AR N e R R R RR P AR T T4 DL S IE A B T RE BT 6 R R OCEREE IR R, TN, 4
PN RE S B AR E . SR FER, R G I8 3 0 AR A, 9800 B /DN 0 5 ) EE
W, S EURESHEMEIE N, 3 S AR B R AR, N A T R R [28] . — UK YLK R
ZAELCERTHE TR R I, SRR S R A A R B IEA G, ARHE N B iR e A (>3249 mg/d)AH EL I AIREE N
A, BARBEEIN T 61%, HALHI AT Re 2 0L 3k IR HEME 201 T S R B 45 0 e 1Y 3 22 1) fa s B
R, FATEPT RS AR B AR AT DLk B A R A . SR, 2 URALAT I 20T FE 2115
TR R, ANBEEWEANESBE AN RAEMERTEE B, HAEH A2 N Z 5 B 3L A
R IEEmI[25] [29] [30].

i B A A BN T DA B B 45 40 T XU . Wang 25 A [3 1176 /N RS R R B, il AN T LA
iz N ) Krid. D SRS SN R s B IE IS T (NCC),  B9In RN RHEE, AT 3 0 5 /N
B EE IR, b PRAS AR . TR & A R N RSO RR IR, AT S PRV PR R T SR R B O
WL, TR IR R HEE, SECE A R32]. 75— T 7T R B R A AR A (2 e S
PR3 TH AT B EA i[RI, BT AR il £ 0k %) ] s 336 o e £ B0 g B0 N T AE A R Ty ' 45 41 [30] R
AR AT BEE A PR HEME RS g A R, (R AAE RA 3G M, @R AR E FHESN
ST 0T T A8 B 5E .

SR, AN 5 B 450 R 08 RAEE UL, S BNVICR m] R 3 hn PR AT HE MR 3F 45 4 T 1%
RS 73T IR AR R I 35 OGT, IX AT e 5 N 22 e BRI 78 7 VA O TG B OB N B A LA OR3P 1R
H B H0 S INE SR B0 R AT AR R £h 43 Wb BRI RS o I ST B e BN AR R e B [ I e e S R
DAL IG5 PR B0 55 10 A0 ) R £ M, BORE A AN TR B &5 A, ELAOR TR B0 22 1 TOUE A e B0 ik HL 24 A f
AL BIAA -

2.6. £ E C

PERCRANLFEFRRZ —, ELFBHEEE TR EIZEN, FEORIETHEE R, RNt
e WURTERLIR & B BRI AR5, AU W B Eh 2 JRVBHE H, PT RERG DN R R A 45 A T ) XUz 33 o
— UK AT IR I AL FE e, BN AR THEFERE & S0P fE (Recommended Dietary Allowance, RDA) (5514
90 mg/d, 21 75 mg/d)if, HEEFR C X B A TRBT A BIRAERT, FOALH] AT B8 8 1 I A RO R AE
T U0 1) 35 /N 453455 0 R A TURRUOR T BT 5 45 A L Il [ 34 o LIS A2 BIE 78 o [X 2045 2 Y, B DA
TR LA, "TRedFAEH .

K, 4e7ER CHEALTRETRR, SR A REE L > FA RSO S AE TR B 450, ARHE ™
VIEIR #h v] RE I AN FERR AN 45 A U, FARMLER A R P AT

2.7. EEgEh
B £ DL X T RIR 5 (CaOx) R W 45 T A 8 EE RO, SRR PS4 A R I IR h R
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SR I HURIAR BEAT AT v TR BRI (23] FERRER A WS - EORUE: IR PNIEIE S R, TR & BT
g5 T B s e — ELE LR PPl

TR R B R R A R S R R S A 24 /NI RV BR SR AR TR, PRARGE IR
L)L R IR HIKE, £ 24 /NI PRIEEER 810 70 A b R AR FE R AR B AR T 30 mg/ RIN, IR EF
Bhn 10 mg/R, B A A KUK 2 2 N (84%) s 1T AE HEBRHRE B 5 T 30 mg/ RN, 4 IR P 14 A 2 ik
55(14%); 7] BF 385 bR £ 25 B9 35\ AT LD PR ECIR 56 1) HEte, DR AT DAFE i i b 5 B R 2h 45 6 T IO IR
PEE, Wb TR AR [23] [35]. & REER 1) i 18 WROSCAE AR KRR FE b 52 38 N R R (M) ¥ A FE (AR
FIFA BRI, 10 7E N A O. formigenes, W LLET 43 Sell ¥EERAMZ AL, #iE PKA 5
510 B I SR B R SR R IS R IE R, R B SR e, AT 9D LA PR R B R, W BR
TRE RS 45 A0 I R RS [36] 0 1717 JiR M vy B TR B SR 53 1 R T AL R T 508 R e I 2 e PR AR W B
T B R PR R AR R G I, ASE T R Y T AR 0 R R 1 o0 A O LA SRR B A R
A RE[37].

4k, Langman 25 A\[381R 8L, HARFERRFAERE ALLN-177 7o{8 RS E B8 B T R B iR =,
52 T 11.6 £2.7 mg/d (P < 0.05), 1% 5% BH 51 4 B I 52 I o1 55 ) A3 20 PRI R B R 36 2 =
D B S R .

FAPR ER AU R R RS A A AL AL, T IRBT B IR S5 A T, N AR IR T R PRV B
(AN, el R R L R T A e A DA R 1 S 24 4 I8 P AR AT B R R AT FARAER XU o

2.8. FiEEREL

RATERIR R 2 B 4 TR U BB SERR IR 2 —,  ORRF T ARTR B0 PR W] AR ROt/ 1 45 0 R A2 1Y
JUE. WHRAKR BRI DL I RAT R IR ER 1) 5 i, HLJR R AT IR IR ER 0 B Ml W S A
BRIREL, SEINPRIEAT PH AT ERIR ER I HEME[19]. (HHH B HRGER, ENhEAHERE . BKkis
DA Ry o ANTRD R R R 5 AR R ) L 451 22 5 R REXCT B & URS: HE B HTA R A, b, A Al
PR e T v T T DX, TR A O R R AR R T B AR ARG [12] [19]0 X T B RRG A1 LA IR R 2
B, WAL SRR DLR 2 IR A LR, IR O RFT IR S8 v ol UL IR 5 IRAG 45 &
TR AT 2 A ) DA K FEAR AR AR R B T /N L B A B O XU, AT IR IR Eh B4 T IR R &5 0 (R 25 s
iRy, MRS RE SN e e, B T T ARTEA39].

PR IR 6308 3 B PRV AT ) i R R RS I AR B B e XU, N 2R B BN R AT g T
ERIR SRR (B B R R H IR AT SR SRR B T, I AR 2 B FE B . K R MFE.

3. BRSSO R TR RE
3.1. FKBP5 (P RiEt R 14988 S)HIERZ AT BE A BB IS A A TR h R 21ER

B /NE E R 4 fi(RTEC, Renal Tubular Epithelial Cells)#f 1T-4& CaOx B 45 47 A& 95 i B E3RY, HIBT:
JE R IRI AR 98 DR -1 P 0E B4R OB A [40] . B RHT, B Al A AE 25 A8 B i R B MR A, M1
PR R 0 3 o i 3 8 S I ] R A TR AT /INE 7, M2 R R 2 i e R ) 5 0 AR T R P
g, B ILEER, A& SECEE/RBEIME A AT R[4, [ B fd B EEER, Hk
B /NE N IIRTRLY BT, £ BRI = I, FERERRERIOVE T, BRI B 450 1Y O FE 2 ORI N [42].
FKBP5 & "5 H 5 (38 72 Tl 8-, AHE 8 e 0, HEA 2SS T R4S A 1R G, FKBPS 6= 1] G2
RIEE = FIEFRENEN: 55—, FKBPS g% NF-«B/CDH4 15 5 1% 5 AT Jsk 55 RTEC (140 fL kS
PRFNZHMD - SRMACRE B 55—, il AN NF-«B/BOK 155 4% 398/ RTEC MU T:, (et s, 5=, M
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fil] NF-xB/CXCL10 15 5% 3 40| E e 4n i i) M1 S AL AR [43] .
RIFHF I NIRNIRZ FKBPS5 A% B4R 5 RTEC WSR2 THLEI, JFREER NF-«B 155l
BT TSR N, B DR RIS AR T — 28 S A 35 1y S P 45 A PR [RI BELT 5 20 4UB &

3.2. HIBISRTE AT LARER Ox BRI B/ V& LT MRRiGfs . SFHEMMERISEATMER 1)

BRIET % — TP OB i o A XS FOAR P PR At T, ST AP /e BAE A, RTREINE] RTEC
#if)3, T RTEC HIRAGANIE T/ CaOx G541 TR B B Rl 2 —[44] [45]. BRIET-REFERIBEIN, kb
PRI A BN, UESE 7 ERSET-AE JRATAE TR b IR EAE T, {E: Fer-1 3l i 5 BRAE TR ISR Ox i
SV NE LR AR . AP AELAT CaOx G547 [46] [47]

LT W] 3@ 1 % Nrf2/HO-1. p53/SLC7A11. AMPK/PINK 1-Parkin /2 GSK3p/Nrf2 545 S il i,
BFEIEE CaOx 7T RTEC ML 4atl, FEARAMARTIRUARE . A SRR 5 iR Hhscls 4518 — 2,
R S0 S S AT BB S A I PR L o RFE TR (AN Fer-1. AREEZAE) I HH BA B K B IR CRA T, (L
22 A P (U B AU SR A ARG ) Bt 5 FFRE S8 (U CKD) 9T R fR 3. B, RRFTFHEEG ZHLHIZSH.
WET, HERERER 0T R S IR AL, DASEELMALRTiE -

Table 1. The preventive and therapeutic effects of inhibiting ferroptosis on calcium oxalate stones
F 1. HIHSRE T ERRISE ARIRTa{ER
R BRI W ITik F ) PSS o

EJE\M/\ ~ P N, e 1383~ ‘u gm\%
Yang [48] FEREBEFL T, g BRI CaOx SEHTE AL Caon 7 T

FRAGAE AN SR Fer-1 AERIRELE S AT /ME Fer-12 AlHHIBRIET., I IR IR
ARSI R . APARib S IR S T B S TR, ARt
LEP RV EEE E R AR 1 S AL HHL

Chao T Sl EEAMEEY S BRITEPIET AR R RS 5 45 I LAMP23 Fl MDM4* 7R B 45 5
ﬁﬂ“ ﬁﬁﬁw Wi SRR AR IER, ISR AT RA R, Fer-1 il %5 pHE
L el FREWAGTH A Bk, RYHIET S5 B
CaOx A1 Nrf2/HO-1 A
p53/SLCTA11 5 5 @B FERIET,
ANKRD1° i@ 33 pS3/SLCTALL i@
555 454 R
SRR R B S T (e T B AMPK/PINK L -Parkin
FE G gy 0 LR SIMPOLT
U RS %ﬁ%ﬂm%% B 5 5 R 45 4 T

Jinna Xie IR
[46] A

RITBRAE T 1E B B 45 0 T e
HIVE R S LR HLE], ANKRD1
FERNEX—IFEFHIThEE

Jawen  SEEGME RAMNSZIS AN
Zhao [49] JERERFAT LY e

Jiawei  SEEGME RSN SZI6 AN P
Zhou [50]  FLRERF L ZhsLLs:

o $RIE SchB XA IR

YHSEEE g e
caino st RS SIS, s
Dong [51] EREFFTT ot GSK3/Nrf2 {5 5 il A S kAt

by

TR AFECE W 4
i Vane | £k IREHERBE 26 W ST AR O 0 DB U P RIS
UL Tprm ROHEEIBRUT U AU R RIRIE FMHURIE TR ik

& I LE R fata

7E: (1)CAVI1: Bl Caveolin-1, —M iz, BB RMWHMMESAES . UYL E W22 M A S IhEE;
(2) Fer-1: B4 Z&-1: (3) LAMP2: WEEEAANXCHIE [ 2; (4 MDM4: ZIAIHTT & (5) ANKRDL: —Fiadkx
MiEEH, it SEFEE T ps3 M AP-1 FKIEB A EAEA, ATTEERRE, mguuiisE . TR SO RN (6)
SchB: FkTH & B,

UESE SchB® et id i i 7
GSK3p/Nrf2 55 1@ B gatr,
Mk B 45 A T AR
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3.3. ERNERSEAMBREBRAERGE?2)

Table 2. Association study between testosterone and the risk of kidney stones

2. ZES B A RKEH KR

e SEERA WETE N I
N T8 4 20~52 % A JRATVAE
Kapil Gupta JREIXTHE . A ;
(58] BFo FI5EME, B 30 %fimémam
{2 53 o e
N Sli:pi BEWTTEAF 99N T 10,193 4 20 % K% LA -
Yol % I NHANES $URPE 7 25%
AN 6633 % 20 % DL I
Fang Huang TEWTIHT NHANES #4157 5%, H
[60] A 3T 40 % DL b BV I S S
B4 BRI R
PN 263,557 LR > 18 B
Austin ‘ B, A K ERHZH(<300
Thompson %ﬁ’:ﬁf}\ ng/dL)FIIE % S E{2H (=300
[61] Uogdl), & 131,778 4, HERT
WEAE 5 45 A B SR R TT S
s AN 74 2 TVE RS 44 (R
e N e GHRA AP 40
- oG S A B Mk e
Yonghan SCEGPEIE WEAREEAR T BB R4
Peng [55]  REAFFT A S5
I ARMETE MDCKS /N
AR 1= T T B
o R R, K e Rk

COM9 ikl

Channarong .
Changtong e
[63] it

YRR IR MR A 5%

H )

PRI I A S22
P A — B SRR
R ER, [F
FF B8IE 52 W 5 ' 45 A T
HISRBRME, TP M I
1R
PRUHE B AP (R ERAE MK CR IR A — i) 5 5 &t
TR B A Z RPNETE AR s 2 R A S OCER, TR
KR KAlRe e —Emm
VA M5 S2 BRSPS 551
(SEEVEN SR dIlPS
R, WIHHEMREE S AT
B IR

a5

37 2 52 AN — S S W T RE S A4S

ARSI INFE DS, i B2 E S

i WAL S, HE—RETE ]
ORI R

40 UL EBM, 2K
%5 18 5 A 185 00 (2 5 A O
20~40 % AR KBS

PRIHIR LT 22 B KT 2 75

SR EMBRIRITH

G U A XU
[EREPN i3

RIS 52 AR AT 5 AR 52 S2 A
HRIT I TR B S5 U At
K, HIXPRKAE 34~44 2% Tyt

BRI  S R R 2 Ak
(AR)HI miRNA-185-5p (#5712 LA
o CSF-1 FIRFRIE R EZEHR, SR
A R IR R XN AT

FER

SEHiEIL HIF-1a/BNIP3 #4215 T
BN LR AR T ARSE, R
HAE R G ATE PSRRI,

Biva'E g e it 1 IR R

ARl RS A AR 2 B 1 45

AR e, AAEIKE a-H

WAL R ZRIL AT AR COM
(ZSSELY N iy

SE PRI G I R NVE AR T o
BEALRERIARIL, B URERE A

PR MEER . MR 2k

(ARs)Fl miRNA/CSF-1 7

RIS 20 R AR R
HIFEH]

SRS ERS SN
R AR R T AARSE,

IR AL B S AR

(KIFEELEAL
R AR 52 i 5
(15 S5 A L AR i
REPRAIAR G 8 A RAB I £
e

PRI S B B 4 0 P Y
SO, R AR AN R

PERXENVEAATER AINRRIREEY,  ATIERE'S S5 41 HE
L %

¥E: (7) NHANES #{#f J# : National Health and Nutrition Examination Survey 3% FA R 55 IR & B A 5 (8) MDCK :
Madin-Darby Canine Kidney —F 5 H "B 41 R; (9) COM: —/KERES.

MHERIRE, FEANERREENENZESM, BRRBMES LM EI20h 2~3:1, (HZIEHT)
AR IL, B b IEIZREBEAR 1] — UK RURSS AR AL S0 FhOR B, SE R 5 45 A IO TR AL -k
FIFCHEBEMAEN, HIEFHEMERRAG, 235800 R 0 SRR IR 2 05 FRAIK[53]. 1 R 3 2 7R (AR)
XN miRNA-185-5p ik, AT B Wk 4 AR % R A 7 1 (CSF-1), i M2 A5 1) CaOx

an R, IR RS 454 KU [54] . [RIIR,

21i@ i HIF-1/BNIP3 &2 S5 /NS L i
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X S

MR, $H7n T HAE B 550 T Rrb B 5548 E FI[55] - Kanyarat 268 A &% 0 AE TS A i RS 0% A6 280K 0 22 1 o) 1 &%
AL ER, RO E a- G BRI 2R IA KT AR > COM &k 5 48 i RS [S6]. LEAP,
T A e 58 A8 FH R 2% 3 S 97 5 (ADT) RIS B 5 AR 1 45 0 B R PRI = 43 2 —[5 7]

S2 i ] BEE I BOF AR 15 58 H (21 miRNA-185-5p/CSF-1 %) /2% S RTEC 8T (HIF-1a/BNIP3 i %)
R FERR AT 285 0 T il o JE it SIS0 UF SIS % 1) 79 (= A ) B S 3% RIS 97 VR (ADT) AT/ s A 6 i
HPAR LA R, ARG R A T KA T 1 . ATREYE R . (HIGRIERAEAET &, 1/ REAR
of HRAIF 4 r S e S KT 5 45 0 XU TEAH 96 (P < 0.05),  TZE R AR AT o 0T 98 rh 2045 A I 4516, 7T
REG 7 2 KI5 i AR R AL SRR I 3R A K

3.4. FFHHIEIZ SHHE

FKBPS 51 A5 5 18 B i M LI 2 15 2500 T i 1 9 0 S B fe R 40 i Th 8 - FKBPS 2[Rl
FRIET ] NF-xB {55 @B, I/ B /N bR 40 MR TR ) R ) M1 R, 2R
AR ST SN R AR, 1T A R 32 AR (AR )G P  miRNA-185-5p/CSF-1 15 5 Sl 01 1] 58 241 Jfd 151) M2
RRMAL, FRARIL S ARIERRBE S, TR BESS AT TR R[43] [54]. SRT, H Al JC B R UEHR IR S22 1 1 )
WK R, AR5, A

BRAE T 98 RE/ S A0 BT BEAEAE P R8O o R AE T 38 3 i i S A A FH A e K B & 1 S (ROS), 3
i NLRP3 #RE/MAFEALEE IL-18 403, #Ei 5T RTEC T & S RSP [44] [52] [64]. #IHIERAET:FIE
TGS Nrf2/HO-1 15 538 1 55 25 )8 S8 52493 5 11 FKBPS B2 8 i 3| NF-«B 15 5% S A1 1 58 Nrf2
W, CHE IR ER R B AR B R R R R [43] [58]. EAAERASE, ZIETC S FKBPS R 40
P REAEERS HARE A, BRAE T 57] Fer-1 MY AEA RUPHBT AL T30 RE, b it ks> ROS EA M
NF-xB &b, M E R RTEC T3,  SEHLAN M ARI (X E RLN[46] [48] [65].
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I FIR ER NG o
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e EAZBRT R ST FUARRE, RAam B s A U], e St Ut — e B R gt

S E 3k
[1] Tan, S., Yuan, D., Su, H., Chen, W., Zhu, S., Yan, B., ef al. (2023) Prevalence of Urolithiasis in China: A Systematic
Review and Meta-Analysis. BJU International, 133, 34-43. https://doi.org/10.1111/bju.16179

[2] Wang, K., Ge,J.,Han, W., Wang, D., Zhao, Y., Shen, Y., et al. (2022) Risk Factors for Kidney Stone Disease Recurrence:
A Comprehensive Meta-Analysis. BMC Urology, 22, Article No. 62. https://doi.org/10.1186/s12894-022-01017-4

DOI: 10.12677/acm.2025.1561849 1277 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1561849
https://doi.org/10.1111/bju.16179
https://doi.org/10.1186/s12894-022-01017-4

B A

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Siener, R., Herwig, H., Riidy, J., Schaefer, R.M., Lossin, P. and Hesse, A. (2022) Urinary Stone Composition in Ger-
many: Results from 45,783 Stone Analyses. World Journal of Urology, 40, 1813-1820.
https://doi.org/10.1007/s00345-022-04060-w

Courbebaisse, M., Travers, S., Bouderlique, E., Michon-Colin, A., Daudon, M., De Mul, A., et al. (2023) Hydration for
Adult Patients with Nephrolithiasis: Specificities and Current Recommendations. Nutrients, 15, Article 4885.
https://doi.org/10.3390/nu15234885

Lotan, Y., Antonelli, J., Jiménez, I.B., Gharbi, H., Herring, R., Beaver, A., et al. (2017) The Kidney Stone and Increased
Water Intake Trial in Steel Workers: Results from a Pilot Study. Urolithiasis, 45, 177-183.
https://doi.org/10.1007/s00240-016-0892-7

Malieckal, D.A. and Goldfarb, D.S. (2020) Occupational Kidney Stones. Current Opinion in Nephrology and Hyperten-
sion, 29, 232-236. https://doi.org/10.1097/MNH.0000000000000581

Collingridge, A. and O’Callaghan, M. (2024) Seminal Papers in Urology: Urinary Volume, Water and Recurrences in
Idiopathic Calcium Nephrolithiasis: A 5-Year Randomized Prospective Study. BMC Urology, 24, Article No. 30.
https://doi.org/10.1186/s12894-024-01416-9

Siener, R., Bitterlich, N., Birw¢, H. and Hesse, A. (2021) The Impact of Diet on Urinary Risk Factors for Cystine Stone
Formation. Nutrients, 13, Article 528. https://doi.org/10.3390/nu13020528

Lu, Y., Sundaram, P., Li, H. and Chong, T.W. (2022) The Effects of Drinking Bicarbonate-Rich Mineral Water in Cal-
cium Oxalate Stone Formers: An Open Label Prospective Randomized Controlled Study in an Asian Cohort. Interna-
tional Urology and Nephrology, 54, 2133-2140. https://doi.org/10.1007/s11255-022-03256-8

Solak, V., Gékce, M.I. and Yaman, O. (2021) Potassium Citrate Vs. Hydrochlorothiazide to Reduce Urinary Calcium
Excretion in Calcium Oxalate Stone Patients with Hypercalciuria: A Prospective Randomized Study. International Urol-
ogy and Nephrology, 53, 1791-1796. https://doi.org/10.1007/s11255-021-02879-7

Barghouthy, Y. and Somani, B.K. (2021) Role of Citrus Fruit Juices in Prevention of Kidney Stone Disease (KSD): A
Narrative Review. Nutrients, 13, Article 4117. https://doi.org/10.3390/nul13114117

Ferraro, P.M., Taylor, E.N., Gambaro, G. and Curhan, G.C. (2013) Soda and Other Beverages and the Risk of Kidney
Stones. Clinical Journal of the American Society of Nephrology, 8, 1389-1395. https://doi.org/10.2215/cjn.11661112

Siener, R. (2021) Nutrition and Kidney Stone Disease. Nutrients, 13, Article 1917. https://doi.org/10.3390/nu13061917
Barghouthy, Y., Corrales, M., Doizi, S., Somani, B.K. and Traxer, O. (2021) Tea and Coffee Consumption and Patho-
physiology Related to Kidney Stone Formation: A Systematic Review. World Journal of Urology, 39, 2417-2426.
https://doi.org/10.1007/s00345-020-03466-8

Ma, Y., Cheng, C., Jian, Z., Wen, J., Xiang, L., Li, H., et al. (2024) Risk Factors for Nephrolithiasis Formation: An
Umbrella Review. International Journal of Surgery, 110, 5733-5744. https://doi.org/10.1097/j59.0000000000001719
Richter, M., Baerlocher, K., Bauer, J.M., Elmadfa, 1., Heseker, H., Leschik-Bonnet, E., et al. (2019) Revised Reference
Values for the Intake of Protein. Annals of Nutrition and Metabolism, 74, 242-250. https://doi.org/10.1159/000499374
Asoudeh, F., Talebi, S., Jayedi, A., Marx, W., Najafi, M.T. and Mohammadi, H. (2022) Associations of Total Protein or
Animal Protein Intake and Animal Protein Sources with Risk of Kidney Stones: A Systematic Review and Dose-Re-
sponse Meta-Analysis. Advances in Nutrition, 13, 821-832. https://doi.org/10.1093/advances/nmac013

Giannini, S., Nobile, M., Sartori, L., Carbonare, L.D., Ciuffreda, M., Corro, P., et al. (1999) Acute Effects of Moderate
Dietary Protein Restriction in Patients with Idiopathic Hypercalciuria and Calcium Nephrolithiasis. The American Jour-
nal of Clinical Nutrition, 69, 267-271. https://doi.org/10.1093/ajcn/69.2.267

Barghouthy, Y., Corrales, M. and Somani, B. (2021) The Relationship between Modern Fad Diets and Kidney Stone
Disease: A Systematic Review of Literature. Nutrients, 13, Article 4270. https://doi.org/10.3390/nu13124270

Shu, X., Calvert, J.K., Cai, H., Xiang, Y., Li, H., Zheng, W., et al. (2019) Plant and Animal Protein Intake and Risk of

Incident Kidney Stones: Results from the Shanghai Men’s and Women’s Health Studies. Journal of Urology, 202, 1217-
1223. https://doi.org/10.1097/ju.0000000000000493

Balawender, K., Luszczki, E., Mazur, A. and Wyszynska, J. (2024) The Multidisciplinary Approach in the Management
of Patients with Kidney Stone Disease—A State-of-the-Art Review. Nutrients, 16, Article 1932.
https://doi.org/10.3390/nu16121932

Cheraghian, B., Meysam, A., Hashemi, S.J., ef al. (2024) Kidney Stones and Dietary Intake in Adults: A Population-
Based Study in Southwest Iran. BMC Public Health, 24, Article No. 955. https://doi.org/10.1186/s12889-024-18393-1

Ferraro, P.M., Taylor, E.N. and Curhan, G.C. (2024) 24-Hour Urinary Chemistries and Kidney Stone Risk. American
Journal of Kidney Diseases, 84, 164-169. https://doi.org/10.1053/j.ajkd.2024.02.010

von Unruh, G.E., Voss, S., Sauerbruch, T., et al. (2004) Dependence of Oxalate Absorption on the Daily Calcium Intake.

DOI: 10.12677/acm.2025.1561849 1278 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1561849
https://doi.org/10.1007/s00345-022-04060-w
https://doi.org/10.3390/nu15234885
https://doi.org/10.1007/s00240-016-0892-7
https://doi.org/10.1097/MNH.0000000000000581
https://doi.org/10.1186/s12894-024-01416-9
https://doi.org/10.3390/nu13020528
https://doi.org/10.1007/s11255-022-03256-8
https://doi.org/10.1007/s11255-021-02879-7
https://doi.org/10.3390/nu13114117
https://doi.org/10.2215/cjn.11661112
https://doi.org/10.3390/nu13061917
https://doi.org/10.1007/s00345-020-03466-8
https://doi.org/10.1097/js9.0000000000001719
https://doi.org/10.1159/000499374
https://doi.org/10.1093/advances/nmac013
https://doi.org/10.1093/ajcn/69.2.267
https://doi.org/10.3390/nu13124270
https://doi.org/10.1097/ju.0000000000000493
https://doi.org/10.3390/nu16121932
https://doi.org/10.1186/s12889-024-18393-1
https://doi.org/10.1053/j.ajkd.2024.02.010

X S

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Journal of the American Society of Nephrology, 15, 1567-1573. https://doi.org/10.1097/01.ASN.0000127864.26968.7F

Chewcharat, A., Thongprayoon, C., Vaughan, L.E., Mehta, R.A., Schulte, P.J., O’Connor, H.M., et al. (2022) Dietary
Risk Factors for Incident and Recurrent Symptomatic Kidney Stones. Mayo Clinic Proceedings, 97, 1437-1448.
https://doi.org/10.1016/j.mayocp.2022.04.016

Bargagli, M., Ferraro, P.M., Vittori, M., Lombardi, G., Gambaro, G. and Somani, B. (2021) Calcium and Vitamin D
Supplementation and Their Association with Kidney Stone Disease: A Narrative Review. Nutrients, 13, Article 4363.
https://doi.org/10.3390/mu13124363

Curhan, G.C., Willett, W.C., Speizer, F.E., Spiegelman, D. and Stampfer, M.J. (1997) Comparison of Dietary Calcium
with Supplemental Calcium and Other Nutrients as Factors Affecting the Risk for Kidney Stones in Women. Annals of
Internal Medicine, 126, 497-504. https://doi.org/10.7326/0003-4819-126-7-199704010-00001

Hong, Y., Zhang, Z., Ye, H., An, L., Huang, X. and Xu, Q. (2021) Effects of High-Sodium Diet on Lithogenesis in a Rat
Experimental Model of Calcium Oxalate Stones. Translational Andrology and Urology, 10, 636-642.
https://doi.org/10.21037/tau-20-1226

Sorensen, M.D., Kahn, A.J., Reiner, A.P., Tseng, T.Y., Shikany, J.M., Wallace, R.B., ef al. (2012) Impact of Nutritional
Factors on Incident Kidney Stone Formation: A Report from the WHI OS. Journal of Urology, 187, 1645-1650.
https://doi.org/10.1016/j.juro.2011.12.077

Tang, J., Sammartino, C. and Chonchol, M. (2024) Dietary Sodium and Potassium Intakes and Kidney Stone Prevalence:
The National Health and Nutrition Examination Survey 2011-2018. Nutrients, 16, Article 2198.
https://doi.org/10.3390/nul16142198

Wang, M., Cuevas, C.A., Su, X., Wu, P, Gao, Z., Lin, D., et al. (2018) Potassium Intake Modulates the Thiazide-
Sensitive Sodium-Chloride Cotransporter (NCC) Activity via the Kir4.1 Potassium Channel. Kidney International, 93,
893-902. https://doi.org/10.1016/].kint.2017.10.023

Vieira, M.S., de C. Francisco, P., Hallal, A.L.L.C., Penido, M.G.M.G. and Bresolin, N.L. (2020) Association between
Dietary Pattern and Metabolic Disorders in Children and Adolescents with Urolithiasis. Jornal de Pediatria, 96, 333-
340. https://doi.org/10.1016/j.jped.2018.11.008

Crivelli, J.J., Mitchell, T., Knight, J., Wood, K.D., Assimos, D.G., Holmes, R.P., ef al. (2020) Contribution of Dietary
Oxalate and Oxalate Precursors to Urinary Oxalate Excretion. Nutrients, 13, Article 62.
https://doi.org/10.3390/nu13010062

Huang, A., Huang, W., Ye, Y., Liu, L., Wang, H., Bian, X, ef al. (2024) High Composite Dietary Antioxidant Index Is
Associated with Reduced Risk of Kidney Stones: A Cross-Sectional Analysis of NHANES 2007-2020. Nutrition Re-
search, 128, 60-69. https://doi.org/10.1016/j.nutres.2024.06.006

Mitchell, T., Kumar, P., Reddy, T., Wood, K.D., Knight, J., Assimos, D.G., ef al. (2019) Dietary Oxalate and Kidney
Stone Formation. American Journal of Physiology-Renal Physiology, 316, F409-F413.
https://doi.org/10.1152/ajprenal.00373.2018

Arvans, D., Chang, C., Alshaikh, A., Tesar, C., Babnigg, G., Wolfgeher, D., et al. (2023) Sell-Like Proteins and Peptides
Are the Major Oxalobacter formigenes-Derived Factors Stimulating Oxalate Transport by Human Intestinal Epithelial
Cells. American Journal of Physiology-Cell Physiology, 325, C344-C361. https://doi.org/10.1152/ajpcell.00466.202 1

Hoppe, B. and Martin-Higueras, C. (2022) Improving Treatment Options for Primary Hyperoxaluria. Drugs, 82, 1077-
1094. https://doi.org/10.1007/s40265-022-01735-x

Langman, C.B., Grujic, D., Pease, R.M., Easter, L., Nezzer, J., Margolin, A., et al. (2016) A Double-Blind, Placebo

Controlled, Randomized Phase 1 Cross-Over Study with ALLN-177, an Orally Administered Oxalate Degrading En-
zyme. American Journal of Nephrology, 44, 150-158. https://doi.org/10.1159/000448766

Gridley, C.M., Sourial, M.W., Lehman, A. and Knudsen, B.E. (2019) Medical Dissolution Therapy for the Treatment of
Uric Acid Nephrolithiasis. World Journal of Urology, 37, 2509-2515. https://doi.org/10.1007/s00345-019-02688-9

Abhishek, A., Benita, S., Kumari, M., Ganesan, D., Paul, E., Sasikumar, P., et a/. (2017) Molecular Analysis of Oxalate-
Induced Endoplasmic Reticulum Stress Mediated Apoptosis in the Pathogenesis of Kidney Stone Disease. Journal of
Physiology and Biochemistry, 73, 561-573. https://doi.org/10.1007/s13105-017-0587-8

Khan, S.R., Canales, B.K. and Dominguez-Gutierrez, P.R. (2021) Randall’s Plaque and Calcium Oxalate Stone For-
mation: Role for Immunity and Inflammation. Nature Reviews Nephrology, 17, 417-433.
https://doi.org/10.1038/s41581-020-00392-1

He,J., Cao, Y., Zhu, Q., Wang, X., Cheng, G., Wang, Q., et al. (2024) Renal Macrophages Monitor and Remove Particles
from Urine to Prevent Tubule Obstruction. Immunity, 57, 106-123.E7. https://doi.org/10.1016/j.immuni.2023.12.003
Song, Q., Song, C., Chen, X., Xiong, Y., Li, L., Liao, W., et al. (2023) FKBP5 Deficiency Attenuates Calcium Oxalate

Kidney Stone Formation by Suppressing Cell-Crystal Adhesion, Apoptosis and Macrophage M1 Polarization via Inhi-
bition of NF-«B Signaling. Cellular and Molecular Life Sciences, 80, Article No. 301.

DOI: 10.12677/acm.2025.1561849 1279 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1561849
https://doi.org/10.1097/01.ASN.0000127864.26968.7F
https://doi.org/10.1016/j.mayocp.2022.04.016
https://doi.org/10.3390/nu13124363
https://doi.org/10.7326/0003-4819-126-7-199704010-00001
https://doi.org/10.21037/tau-20-1226
https://doi.org/10.1016/j.juro.2011.12.077
https://doi.org/10.3390/nu16142198
https://doi.org/10.1016/j.kint.2017.10.023
https://doi.org/10.1016/j.jped.2018.11.008
https://doi.org/10.3390/nu13010062
https://doi.org/10.1016/j.nutres.2024.06.006
https://doi.org/10.1152/ajprenal.00373.2018
https://doi.org/10.1152/ajpcell.00466.2021
https://doi.org/10.1007/s40265-022-01735-x
https://doi.org/10.1159/000448766
https://doi.org/10.1007/s00345-019-02688-9
https://doi.org/10.1007/s13105-017-0587-8
https://doi.org/10.1038/s41581-020-00392-1
https://doi.org/10.1016/j.immuni.2023.12.003

B A

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

https://doi.org/10.1007/s00018-023-04958-7

Khan, S.R. (2013) Reactive Oxygen Species as the Molecular Modulators of Calcium Oxalate Kidney Stone Formation:
Evidence from Clinical and Experimental Investigations. Journal of Urology, 189, 803-811.
https://doi.org/10.1016/j.juro.2012.05.078

Song, Q., Liao, W., Chen, X., He, Z., Li, D., Li, B., et al. (2021) Oxalate Activates Autophagy to Induce Ferroptosis of
Renal Tubular Epithelial Cells and Participates in the Formation of Kidney Stones. Oxidative Medicine and Cellular
Longevity, 2021, Article 6630343. https://doi.org/10.1155/2021/6630343

Xie, J., Ye, Z., Li, L., Xia, Y., Yuan, R, Ruan, Y., ef al. (2022) Ferrostatin-1 Alleviates Oxalate-Induced Renal Tubular
Epithelial Cell Injury, Fibrosis and Calcium Oxalate Stone Formation by Inhibiting Ferroptosis. Molecular Medicine
Reports, 26, Article No. 256. https://doi.org/10.3892/mmr.2022.12772

Hou, C., Zhong, B., Gu, S., Wang, Y. and Ji, L. (2024) Identification and Validation of the Biomarkers Related to Fer-
roptosis in Calcium Oxalate Nephrolithiasis. Aging, 16, 5987-6007. https://doi.org/10.18632/aging.205684

Yang, Y., Hong, S., Lu, Y., Wang, Q., Wang, S. and Xun, Y. (2022) CAV1 Alleviated CaOx Stones Formation via
Suppressing Autophagy-Dependent Ferroptosis. Peer.J, 10, ¢14033. https://doi.org/10.7717/peerj.14033

Zhao, J., Wu, Y., Zhou, K., Huang, M., Sun, Y., Kang, J., et al. (2023) Ferroptosis in Calcium Oxalate Kidney Stone
Formation and the Possible Regulatory Mechanism of ANKRD1. Biochimica et Biophysica Acta (BBA)-Molecular Cell
Research, 1870, Article 119452, https://doi.org/10.1016/j.bbamcr.2023.119452

Zhou, J., Meng, L., He, Z., Song, Q., Liu, J., Su, X., ef al. (2023) Melatonin Exerts a Protective Effect in Ameliorating
Nephrolithiasis via Targeting AMPK/PINK1-Parkin Mediated Mitophagy and Inhibiting Ferroptosis in Vivo and in Vitro.
International Immunopharmacology, 124, Article 110801. https://doi.org/10.1016/j.intimp.2023.110801

Dong, C., Song, C., He, Z., Song, Q., Song, T., Liu, J., et al. (2023) Protective Efficacy of Schizandrin B on Ameliorating
Nephrolithiasis via Regulating GSK3B/Nrf2 Signaling-Mediated Ferroptosis in Vivo and in Vitro. International Im-
munopharmacology, 117, Article 110042. https://doi.org/10.1016/].intimp.2023.110042

Yang, J., Wu, W., Amier, Y., Li, X., Wan, W., Xun, Y., ef al. (2024) Ferroptosis and Its Emerging Role in Kidney Stone
Formation. Molecular Biology Reports, 51, Article No. 2024. https://doi.org/10.1007/s11033-024-09259-1

Lee, Y., Huang, W., Chiang, H., Chen, M., Huang, J. and Chang, L.S. (1992) Determinant Role of Testosterone in the
Pathogenesis of Urolithiasis in Rats. Journal of Urology, 147, 1134-1138.
https://doi.org/10.1016/s0022-5347(17)37502-x

Zhu, W., Zhao, Z., Chou, F., Zuo, L., Liu, T., Yeh, S., et al. (2019) Loss of the Androgen Receptor Suppresses Intrarenal
Calcium Oxalate Crystals Deposition via Altering Macrophage Recruitment/M2 Polarization with Change of the miR-
185-5p/CSF-1 Signals. Cell Death & Disease, 10, Article No. 275. https://doi.org/10.1038/s41419-019-1358-y

Peng, Y., Fang, Z., Liu, M., Wang, Z., Li, L., Ming, S., et al. (2019) Testosterone Induces Renal Tubular Epithelial Cell
Death through the HIF-1o/BNIP3 Pathway. Journal of Translational Medicine, 17, Article No. 62.
https://doi.org/10.1186/s12967-019-1821-7

Sueksakit, K. and Thongboonkerd, V. (2019) Protective Effects of Finasteride against Testosterone-Induced Calcium
Oxalate Crystallization and Crystal-Cell Adhesion. JBIC Journal of Biological Inorganic Chemistry, 24, 973-983.
https://doi.org/10.1007/s00775-019-01692-z

Lin, C,, Liu, J., Wu, C., Hsu, R. and Hsu, W. (2020) Decreased Risk of Renal Calculi in Patients Receiving Androgen
Deprivation Therapy for Prostate Cancer. International Journal of Environmental Research and Public Health, 17, Ar-
ticle 1762. https://doi.org/10.3390/ijerph17051762

Gupta, K., Gill, G. and Mahajan, R. (2016) Possible Role of Elevated Serum Testosterone in Pathogenesis of Renal Stone
Formation. International Journal of Applied and Basic Medical Research, 6, 241-244.
https://doi.org/10.4103/2229-516x.192593

Nackeeran, S., Katz, J., Ramasamy, R. and Marcovich, R. (2021) Association between Sex Hormones and Kidney Stones:
Analysis of the National Health and Nutrition Examination Survey. World Journal of Urology, 39, 1269-1275.
https://doi.org/10.1007/s00345-020-03286-w

Huang, F., Li, Y., Cui, Y., Zhu, Z., Chen, J., Zeng, F., et al. (2022) Relationship between Serum Testosterone Levels and

Kidney Stones Prevalence in Men. Frontiers in Endocrinology, 13, Article 863675.
https://doi.org/10.3389/fend0.2022.863675

Thompson, A., Omil-Lima, D., Rhodes, S., Jevnikar, B., Obery, D., Kaelber, D., ef al. (2024) Low Serum Testosterone
Is Associated with an Increased Risk of First-Time Renal Calculi in Men without Testosterone Replacement Therapy.
International Journal of Impotence Research, 1-6. https://doi.org/10.1038/s41443-024-00963-x

Elshal, A.M., Shamshoun, H., Awadalla, A., Elbaz, R., Ahmed, A.E., El-khawaga, O.Y., et al. (2023) Hormonal and
Molecular Characterization of Calcium Oxalate Stone Formers Predicting Occurrence and Recurrence. Urolithiasis, 51,
Article No. 76. https://doi.org/10.1007/s00240-023-01440-8

DOI: 10.12677/acm.2025.1561849 1280 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1561849
https://doi.org/10.1007/s00018-023-04958-7
https://doi.org/10.1016/j.juro.2012.05.078
https://doi.org/10.1155/2021/6630343
https://doi.org/10.3892/mmr.2022.12772
https://doi.org/10.18632/aging.205684
https://doi.org/10.7717/peerj.14033
https://doi.org/10.1016/j.bbamcr.2023.119452
https://doi.org/10.1016/j.intimp.2023.110801
https://doi.org/10.1016/j.intimp.2023.110042
https://doi.org/10.1007/s11033-024-09259-1
https://doi.org/10.1016/s0022-5347(17)37502-x
https://doi.org/10.1038/s41419-019-1358-y
https://doi.org/10.1186/s12967-019-1821-7
https://doi.org/10.1007/s00775-019-01692-z
https://doi.org/10.3390/ijerph17051762
https://doi.org/10.4103/2229-516x.192593
https://doi.org/10.1007/s00345-020-03286-w
https://doi.org/10.3389/fendo.2022.863675
https://doi.org/10.1038/s41443-024-00963-x
https://doi.org/10.1007/s00240-023-01440-8

X S

[63] Changtong, C., Peerapen, P., Khamchun, S., Fong-ngern, K., Chutipongtanate, S. and Thongboonkerd, V. (2016) In Vitro
Evidence of the Promoting Effect of Testosterone in Kidney Stone Disease: A Proteomics Approach and Functional
Validation. Journal of Proteomics, 144, 11-22. https://doi.org/10.1016/j.jprot.2016.05.028

[64] Su, L., Zhang, J., Gomez, H., Kellum, J.A. and Peng, Z. (2023) Mitochondria ROS and Mitophagy in Acute Kidney
Injury. Autophagy, 19, 401-414. https://doi.org/10.1080/15548627.2022.2084862

[65] Ming, S., Tian, J., Ma, K., Pei, C., Li, L., Wang, Z., et al. (2022) Oxalate-Induced Apoptosis through ERS-ROS-NF-xB
Signalling Pathway in Renal Tubular Epithelial Cell. Molecular Medicine, 28, Article No. 88.
Hittps://Doi.Org/10.1186/S10020-022-00494-5

DOI: 10.12677/acm.2025.1561849 1281 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1561849
https://doi.org/10.1016/j.jprot.2016.05.028
https://doi.org/10.1080/15548627.2022.2084862
https://doi.org/10.1186/s10020-022-00494-5

	肾结石饮食预防与草酸钙结石分子机制
	摘  要
	关键词
	Dietary Prevention and Molecular Mechanisms of Calcium Oxalate Kidney Stones
	Abstract
	Keywords
	1. 引言
	2. 肾结石的一般预防策略
	2.1. 液体
	2.2. 蛋白质
	2.3. 碳水化合物
	2.4. 膳食钙
	2.5. 膳食钠、膳食钾
	2.6. 维生素C
	2.7. 草酸盐
	2.8. 柠檬酸盐

	3. 草酸钙结石预防的研究进展及展望
	3.1. FKBP5 (脯氨酰异构酶5)的缺乏可能在草酸钙结石的预防中发挥作用
	3.2. 抑制铁死亡可以减轻Ox诱导的肾小管上皮细胞损伤、纤维化和草酸钙结石形成(表1)
	3.3. 睾酮对草酸钙结石形成具有促进作用(表2)
	3.4. 分子机制间的交叉与协同

	4. 小结
	参考文献

