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Piceatannol alleviates host inflammation in chronic kidney disease
model mice through regulating gut microbiota
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Abstract: The purpose of this research is to study the effect of small molecule compound piceatannol (PIC)
on host inflammation in adenine induced chronic kidney disease (CKD) mice, and then to explore its mechanism
based on the regulation of gut microbiota. All procedures were approved by the Institutional Animal Care and Use
Committee of the Nanjing University of Chinese Medicine. The level of interleukin-6 (IL-6) and tumor necrosis
factor-a (TNF-a) was detected by enzyme linked immunosorbent assay (ELISA); UPLC-TQ/MS technology was
used to monitor the level of proinflammatory uremic toxin indoxyl sulfate (IS) and p-cresol sulfate (PCS); the
expression of occludin was tested by Western blot; in vitro anaerobic culture of gut bacteria was used to produce
indole; the abundance of gut microbiota was evaluated by 16S rDNA sequencing. The results showed that PIC had
no effect on inflammatory infiltration in kidney tissue of CKD mice, but could decrease IL-6 level in blood and
IL-6/TNF-a level in colon tissue. PIC did not improve intestinal occludin protein expression in CKD mice; while it
could significantly reduce the levels of IS and PCS in blood and liver of CKD mice. Further mechanism studies
showed that PIC could inhibit the synthesis of IS precursor indole in gut bacteria. Moreover, PIC could decrease
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the abundance of gut bacteria which producing uremic toxin, such as reducing the abundance of indole and p-cresol

producing gut bacteria. In conclusion, PIC could regulate gut microbiota and inhibit the synthesis of uremic toxin

precursor, thereafter reducing the accumulation of IS and PCS in vivo, ultimately relieving the inflammation of

CKD mice.
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Table 1 Optimal detection conditions for compounds by UHPLC-TQ/MS. IS: Indoxyl sulfate; PCS: p-Cresyl sulphate

Compound Ionization mode Parent (m/z) Daughter (m/z) Cone/V Collision/V Retention time/min
IS ES 212.0319 79.967 7 22 24 2.06
PCS ES 187.0319 107.046 1 24 22 2.47
Chloramphenicol ES 321.095 8 151.798 1 24 18 3.38
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Table 2 Histological grading of colitis

Feature graded Grade Description
Inflammation 0 None
1 Slight
2 Moderate
3 Severe
Extent 0 None
1 Mucosa
2 Mucosa and submucosa
3 Transmural
Crypt damage 0 None
1 Basal 1/3 damaged
2 Basal 2/3 damaged
3 Only surface epithelium intact
4 Entire crypt and epithelium lost
HR
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Figure 1 Effect of piceatannol (PIC) on kidney function in chronic kidney disease (CKD) mice. A: Changes in body weight of mice;

B: Drinking water volume after PIC treatment; C, D: Blood urea nitrogen (BUN), creatinine (Cr) level in serum after PIC treatment, n =

8-15; E: Evaluation of renal injury by HE staining, n = 5; F: Evaluation of renal fibrosis by Masson staining, n = 4. The data were expressed

wkk

as mean + SEM. "P < 0.05,
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Figure 2 The effect of PIC on host inflammation in CKD mice. A: Evaluation of inflammatory cell infiltration in kidney tissue by HE staining,

n =5; B, C: After treatment of PIC, the level of tumor necrosis factor-a (TNF-a) and interleukin-6 (IL-6) in serum; D, E: After treatment of

PIC, the level of TNF-a and IL-6 in colon tissue, n = 6-10. The data in B-E were expressed as mean = SEM and analysis by Student's 7 test;

F: Evaluation of inflammatory cell infiltration in colon tissue by H&E staining, n = 4. The data in A and F were expressed as means + SEM

by one-way analysis of variance (ANOVA) with Tukey's or Dunnett's multiple-comparisons test. P < 0.05, "P<0.01. Scale bar: 100 um
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Figure 3 PIC relieves host inflammation by directly inhibiting the level of urinary toxins in the body. A: Determination of occludin protein

expression in colon by Western blot, n = 4, GAPDH was used as loading control; B: IS and PCS level in serum after 4 weeks PIC treatment;

]

C, D: IS and PCS level in liver and kidney after 4 weeks PIC treatment. n = 8§-15, mean + SEM. P < 0.05, P <001, P < 0.001,

P <0.000 1 by Student's 7 test
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Figure 6 PIC decreases the abundance of bacteria with urease activity, indole-producing and p-cresol-producing bacteria. A: Bacteria with

urease activity; B: Indole-producing bacteria; C: p-Cresol-producing bacteria. n = 5, mean + SEM
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