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Analysis of intestinal microbiota and barrier function in chronic renal failure
and therapeutic strategy
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We hypothesized, "Chronic kidney disease impaied the intestinal barrier
function by a change of microbial flora™. We analyzed using CKD model mice the change of the
enterobacterial flora, urine toxin production, and intestinal tract barrier function accompanied
with the renal failure progress.Our studies have revealed that aggravation of the enterobacterial
flora caused the increase of the inflammatory cytokines, and significant disruption of intestinal
barrier function in different models of CKD. The increased uremic toxin in intestinal tract made as
invasion into blood. In addition, we cleared that uremic toxin-indoxyl sulfate decreases intestinal
antimicrobial peptides defensins which induce gut microbiome alteration in CKD, which are contribute

to the loss of intestinal barrier function in CKD.
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Table 1. Physiological and biochemical data

15W ICR Control 15W ICGN Renal Failure
(n=8) (n=8)
S-Cre, mg/dl 0.08 £0.01 0.24 +0.02*
BUN, mg/dl 248=+12 65.6 +4.8*
BW, g 440+1.9 23.5+2.8*

Values are expressed as mean + SEM. * P<0.05 v.s. Control mice.

Table 2. Physiological and biochemical data

Control Mild CKD Severe CKD

(n=12) (n=8) (n=7)
S-Cre, mg/dl 0.11+0.01 0.19 +0.03* 2.45+0.3%F
BUN, mg/dl 27.1+0.8 50.3+7.7* 82,0+ 12.3%
BW. g 25.6+0.6 20.2+0.9*% 16.6 + 0.7*F

Values are expressed as mean + SEM. * P<0.05 v.s. Control. $P<0.05 v.s. Mild CKD.
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Table 3. Fecal decay products and serum uremic toxin

15W ICR Control 15W ICGN Renal Failure
(n=6) (n=6)

Feces Indole, pg/g- feces 10.1+0.7 9.2+0.7

Feces Phenol, pg/g- feces 3.01+£0.20 6.68 +0.25%

Feces p-Cresol, pg/g- feces 0.054 £ 0.006 0.306 + 0.048*
Serum Indoxyl sulfate, pg/mL 0.77+0.08 589+ 1.01*
Serum Phenol, pg/mL 0.15+0.01 0.58 +0.07*
Serum  p-Cresyl sulfate, pg/mL 0.39 +0.006 0.77 % 0.007%

Values are expressed as mean = SEM. * P<(0.05 v.s. Control mice.
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Table 4. Barrier function associated molecule

Gene ratioto ICR  Gene Name
Symbol
Defensin Defal 0.140 £0.015 defensin, alpha, 1
Defa2 0.146:+£0.037  defensin, alpha, 2
Defa3 0.121£0.014 defensin, alpha, 3
Defa23 0.141£0.023  defensin, alpha, 23
Defb37 0.166+0.037  defensin, beta, 37
Defb40 0.170£0.009  defensin, beta, 40
Defa-rs2 0.111+0014  defensin, alpha, related sequence 2
Defa-rs4 0.101£0.007  defensin, alpha, related sequence 4
C-typelectin~ Clec2h 0.020+0.004  C-type lectin domain family 2, member h
Reg3b 0.049 £ 0.020 regenerating islet-derived 3 beta
Reg3g 0.093+0.052  regenerating islet-derived 3 gamma
Tight junction ~ Cldn3 0693£0.073  claudin 5
Cldn8 0572£0.049  claudin 8
Cldn10 0456+0.028  claudin 10
Ocln 0.825+0.020  occludin
R-spondin Rspol 0.592£0.031  R-spondin homolog
Rspo3 0.660+0.032  R-spondin 3 homolog

N=4. Values are expressed as mean = SEM. * P<0.05 v.s. Control mice.
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