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Effects of sodium butyrate on intestinal flora and inflammatory
factors in rats with renal calcium oxalate stones
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Abstract: To investigate the effects of sodium butyrate on the quantity of calcium oxalate stones, intesti-
nal flora, and inflammation-related factors in rats with renal calcium oxalate stones, and to explore the
possible mechanism of its intervention in the formation of calcium oxalate stones, rats were induced with
ethylene glycol into a calcium oxalate stone model, and treated with sodium butyrate. Kidney histologi-
cal examination was performed, and qPCR was used to detect the relative abundance of specific intestinal

flora (Enterococcus, E. coli, Bacteroides fragilis, Bifidobacterium, Faecalibacterium prausnitzii,
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Lactobacillus, Roseburia spp. , Bacteroides, Firmicutes), and qPCR was also used to detect the mRNA
relative expression levels of lipopolysaccharide receptor TLR4, proinflammatory cytokines IL-18 and
NF-kB p50. Compared with the renal calcium oxalate stones group, the number of calcium oxalate
stones in the sodium butyrate group was significantly reduced (P <C 0. 05). The abundance of Enterococ-
cus, Bacteroides fragilis and E. coli were also significantly reduced (P << 0. 05), but there were no sig-
nificant changes in the abundance of other genera (P >0. 05) . The mRNA expression levels of 1L-1f
and NF-kB p50 were significantly reduced (P << 0. 05) too, but the mRNA expression level of TLR4 was
not significantly changed (P > 0, 05). Therefore, Sodium butyrate reduced the abundance of E. coli,

Enterococcus and Bacteroides fragilis, inhibited the expression levels of colon inflammation-related fac-

tors IL-1B and NF-kB p50, and reduced the number of calcium oxalate stones in rats.
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Tab. 1

The gqPCR primers of specific bacteria

Target bacteria F(5'—>3")

R(5'—>3"

Total bacteria TCCTACGGGAGGCAGCAGT
Enterococcus

E. coli

Bacteroides fragilis CTGAACCAGCCAAGTAGCG
Bi fidobacterium
F. prausnitzii
Lactobacillus
Roseburia spp. GCGGTRCGGCAAGTCTGA

Bacteroides

Firmicutes

CCCTTATTGTTAGTTGCCATCATT

CATGCCGCGTGTATGAAGAA

GCGTGCTTAACACATGCAAGTC
GGAGGAAGAAGGTCTTCGG

AGCAGTAGGGAATCTTCCA

GGARCATGTGGTTTAATTCGATGAT

GGAGYATGTGGTTTAATTCGAAGCA

GGACTACCAGGGTATCTAATCCTGTT
ACTCGTTGTACTTCCCATTGT
CGGGTAACGTCAATGAGCAAA
CCGCAAACTTTCACAACTGACTTA
CACCCGTTTCCAGGAGCTATT
AATTCCGCCTACCTCTGCACT
CACCGCTACACATGGAG
CCTCCGACACTCTAGTMCGAC
AGCTGACGACAACCATGCAG

AGCTGACGACAACCATGCAC
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Tab. 3 Body weight and organ index of rats in each group after 4 weeks (x#SD)
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Fig. 1 HE staining of kidney tissue sections in each group (X100)
A: Control group; B: Renal calcium oxalate stone group; C: Sodium butyrate group
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Tab. 4 Statistical results of kidney injury scores(x+SD)
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Fig. 2 Relative abundance of different bacterial species
in the cecum contents of rats
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Fig. 3 The expression levels of mRNA of TLR4, II-
1B, and NEF-«B p50 in rats

3.4 HRARAEHZEF qPCR il

TLRA AT AT A 22 [ B R A P g 2
B (LPS) , It :f TLR4-MyD88-NF-«B % TLR4-
MyD88-MAPK 438 B T i 1 A 5E K+ an &l
3 Fin B RS 45 4 41 TLR4  IL-18. NF-«B p50
1) mRNA ik 5 & 5 T XA (P < 0. 05), 58



%44

BAef, 5. TR B ERSE LR AMHERARL I ER T WY 823

BB RIRAS 25 0 K BRI Z5 A SOiE &5 5 ' R
BEZE A AR EE, T R M 4L W TL-18, NF-«B p50 [
mRNA %Kik i W K (P < 0. 05), TLR4
mRNA F ik 5 R AH T 25 57 (P > 0. 05). #2
N T RREN I AT Be 28/ D g Z ) & i [l iR 2
WEZ M TLRA A7 9/ #a #e, ib 1 40 il it 2 92 I
T IL-13.NF-«B p50 HyZIk , M 45 b 2 R AE 1Y
R W EE B 9 i R T35 4o P o B AR PR UL, 9%
SR B IS5 45 B JAE ) R A

4 it i

B 45 AR W IR ANERE WL . H T 6T
ISR T ARYT I AR T B S5 1 e R AR R = iR
R AU B 45 A T UG T FARBIT A2
KA ZTE OGP 4R B T 1005 454 T2 U A 2L
Tk el = AEAR, Randall & 38 DAt 44
Far 441 Randall BERIAELE , 2 J5 AMTTIF LR 7E S 45
A ERET)IZ 4L F)] Randall B, 1M Randall HE
(AT IUAR KA B8 52 S i 1) 5 M 5 A AR PR 1) i 3 T
N E RIS A SN SRR B AR, Hod i 52
M) g T P 235 40 R i T TR R A I8 0 2 il i o s 1)
AE SRR R G RAE &R I LI L B R A 45
AT ITE R 18 TR 2510 25 L RGN SAE R 4
PRI, T R A2 R #E A U R 1 — Fh il L, AR
TEBAFERT 9875 i 38 B RE , 2R ALAR 5. Xu 48
3 R R /N BRGHEA T T R AN T3, T T /N R
JY T R R 2540 0 i B B D g s A0 DA /D B
(I RAE. Xu J S5 & BT R AN v] 38 vl A= 415
BB 2 B PE, S IL-6. IL-8. IFN-y, IL-10,
TGF-3.HDAC S R AE K1, $ 78 HIR T RREA A 4
FHIEAFHE MR, H S e 45 A oA Uik
PRAFF B o /A7 ANWFSE T FRANX B F R 5 45
T B SE MR o S50AS 2 56 07 ] & — s B R R A 4%
R RIS 38 o EE T R AP0 K U R R 45 A K
T R B AE AH DG R R S e PR H T i
B R 45 A T WL AT BEAIL .

AR ) i e 5 P TR AR 5 4 JEL BRI G, TE
BT A 5 A H AT PR AR . 5 F
R FE AT MU & A A8 0 B R A 4
B B 8 TR E S A ZE L » AN 24 IR IR ZH TR E. coli
Bacteroides fragilis $Ua i 2, P2 B N B8 % 1
Z AL R DIRE S 5 B A M S E R 15 R R
P4 B RIE X — 25 5 Soares IBFFE AL
ASZHH T BRI A ] LU /D E. coli, Bacte-

roides fragilis & &, [A) B9 20 AL 23 YL 1 En-
terococcus 1) i, T BESS IR S AE AY K L.

TLR4 2R ZHHZ M 2 W W RS RIEF &
A % Y 2 B2 7. IL-18.1L-6 . NF-«B % 2 fls %
BRI TLRA J5 A H 0 24 1 £ A 2 A -, A5
B IL-18.NF-«B p50 [ mRNA Fik /K755 &
FREGEE £ 241 i 3 T (P << 0. 05) , 76 T FRAN4 i
ZRE(P < 0.05). Chen Z19 @10 T RGNS T
LPS 5|0 98 5 K0 A g b Bz B 5 2y e i ik 2L
ORiE > TLR4 fy3R3K 0 AKT Al NF-«B
p65 5 T IE B A S MR ARF S RS Z AR

25 bR T RGN AT B B RS 25 40 K U
EHERE E. coli,Enterococcus ., Bacteroides fragilis
R 2 8, TR W T TR SR AT 5 532 W) 45 1 R E HH G
Al TL-18.NF-«B p50 ) mRNA ik, 9 il R AE
[ KAz s AT /0 B R TR A 4% i R i, O T T TR S
AR ek R R T TR ARG 0 S el R A A
W 5516 2208 RLEE N WA G A e it — 2D ISR

SE 3k

[1] Miller N L, Gillen D L, Williams J C, etal. A for-
mal test of the hypothesis that idiopathic calcium
oxalate stones grow on Randall's plaque [J]. BJUI,
2008, 103. 966.

[2]  Wiener SV, Ho S P, Stoller M L. Beginnings of
nephrolithiasis: insights into the past, present and
future of Randall’s plaque formation research[]].
Curr Opin Nephrol Hypertens, 2018, 27. 1.

[3] Taguchi K, Hamamoto S, Okada A, et al. Ge-
nome-wide gene expression profiling of randalls
plaques in calcium oxalate stone formers[J]. J Am
Soc Nephrol, 2016, 28. 333.

[4] Mahmoodpoor F, Rahbar Y, Barzegari A. et al.
The impact of gut microbiota on kidney function and
pathogenesis [ J ]. Biomed Pharmacother, 2017,
93. 412.

[5] Mulay SR, Eberhard J N, Desai J, etal. Hyperox-
aluria requires tnf receptors to initiate crystal adhe-
sion and kidney stone disease[ J]. ] Am Soc Neph-
rol, 2017, 28. 761.

[6] Zhao L. Genomics: the tale of our other genome
[J]. Nature, 2010, 465: 879.

[7] Masterson ] H, Woo J R, Chang D C, et al. Dys-
lipidemia is associated with an increased risk of
nephrolithiasis [ J]. Urolithiasis, 2015, 43:49.

[8] Weinberg A E, Patel C J, Chertow G M, etal. Di-



824 v K FRCH KA F O % 57 %

abetic severity and risk of kidney stone disease[ ]]. 238. 231.
Eur Urol, 2014, 65; 242. [16] Chen G, Ran X, Li B, ef al. Sodium butyrate in-
[9] Tang R, Jiang Y, Tan A, etal. 16S rRNA gene se- hibits inflammation and maintains epithelium barrier
quencing reveals altered composition of gut microbi- integrity in a TNBS-induced inflammatory bowel
ota in individuals with kidney stones [ J]. Urolithia- disease mice model [ ] ]. EBio Medicine, 2018,
sis, 2018, 46 1. 30 317.
[10] LiuY, Sun Q, Wang K J, et al. The role of gut [17] Clemente ] C, Manasson J, Scher J U. The role of
microbiome and short chain fatty acids in renal calci- the gut microbiome in systemic inflammatory disease
um oxalate stones formation[ J]. Eur Urol Suppl, [J]. BMJ, 2018, 360. 5145.
2019, 18 276. [18] Wang H, Chen D, Ye B, et al. Protective effect of
[11] Tang R, Jiang Y, Tan A, etal. 16S rRNA gene se- sodium butyrate on mitochondrial impairment in ure-
quencing reveals altered composition of gut microbi- mia rat's brain induced by 5/6 nephrectomy% [J].
ota in individuals with kidney stones [ J]. Urolithia- Chin ] Clin Pharmacol Ther, 2016, 7. 771.
sis, 2018, 46 1. [19] Sen T. Cawthon C R, Thde B T, ez al. Diet-driven
[12] Wan Y, Wang F, Yuan J, et al. Effects of dietary microbiota dysbiosis is associated with vagal remod-
fat on gut microbiota and faecal metabolites, and eling and obesity [ J ]. Physiol Behav, 2017,
their relationship with cardiometabolic risk factors: 173. 305.
a 6-month randomised controlled-feeding trial [ ] ]. [20] Chen T, Yao L, Ke D, et al. Treatment with
Gut, 2019, 68. 1417. Rhodiolacrenulata root extract ameliorates insulin
[13] Zhao L, Zhang F, Ding X, etal. Gut bacteria selec- resistance in fructose-fed rats by modulating sar-
tively promoted by dietary fibers alleviate type 2 dia- colemmal and intracellular fatty acid translocase/
betes [ J]. Science, 2018, 359. 1151. CD36 redistribution in skeletal muscle[ J ]. BMC
[14] Pedret A, Valls R M, Calderon P L, et al. Effects Complement Altern Med, 2016, 16: 2009.
of daily consumption of the probiotic Bifidobacteri- [21] Xu]J, Chen X, Yu S, et al. Effects of early inter-
um animalis subsp. lactis CECT 8145 on anthropo- vention with sodium butyrate on gut microbiota and
metric adiposity biomarkers in abdominally obese the expression of inflammatory cytokines in neonatal
subjects; a randomized controlled trial [J]. Int J piglets[J]. Plos One, 2016, 11; e0162461.
Obes, 2018, 43 1863. [22] Soares FS, Amaral F C, Silva L C, ezal. Antibiot-
[15] XuY H, Gao C L, Guo H L, et al. Sodium buty- ic-induced pathobiont dissemination accelerates mor-
rate supplementation ameliorates diabetic inflamma- tality in severe experimental pancreatitis[ ] ]. Front,
tion in db/db mice [ J]. ] Endocrinol, 2018, Immunol, 2017, 8. 1890.

13

RS S5 i
T Sce AR BRI, WO . TR BTSSR UM I TR B A B ). pul k. Bt
i SREN2IT, 2020, 57, 818, i
; H W CuiYQ, Wei ZT, Cao Y, etal. Effects of sodium butyrate on intestinal flora and inflammatory factors in +
+ rats withrenal calcium oxalate stones [J]. J Sichuan Univ: Nat Sci Ed, 2020, 57: 818. Jr

e e en o eeee et —hsr—pmereer s —hsn—per—e1—ese st er—pmse—esr s —hmsr—pms0—sr—fets s —hsr o1 —s0—se s st er—prr—re st —peer—pmrepee



