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• The intestinal microbiome is under investigation as it holds 

promise as a tool for prognostics, diagnostics, and interventions in 

patients with congenital anomalies of the kidney and urinary 

system

• The goal of this study was to characterize the neonatal rat 

intestinal microbiome in response to partial urinary tract upper and 

lower obstruction using 16S rRNA Illumina sequencing and 

quantitative polymerase chain reaction (qPCR)

Objectives

Introduction

Materials and Methods

• Male and female neonatal Sprague Dawley rats were operated on 

day 3 of life.

• Partial left ureteral obstruction was performed in UUTO via suture 

ligation over a wire. Partial urethral obstruction was created in 

LUTO via modified clip applier technique distal to the prostate.

• Kidney, bladder, and colonic fecal samples were obtained at the 

time of sacrifice at POD21.

• The intestinal microbiome was evaluated via 16S rRNA gene 

amplicon sequencing. Alpha and beta diversity, single taxa 

abundance, and unique indicator species analysis was performed 

using R Statistical Software 4.2.0 (p<0.05).

• C: control, LUTO: lower urinary tract obstruction, UUTO: upper 

urinary tract obstruction

Results

Conclusion

• LUTO demonstrated high-risk intestinal microbiome profiles: increased 

Firmicutes:Bacteriodota ratios, absence of CAG_302, consistent with obesity and 

metabolic syndrome.

• UUTO microbiome profiles consistent with CKD: upregulation of Lachnospiracea 

family, modulates short chain fatty acids and uremic toxins

• Such patterns may be used as a prognostic model to noninvasively detect 

children at high-risk for end stage organ damage secondary to obstructive 

uropathy

Results

Figure 1A-F: Renal and Bladder Characterization of LUTO and UUTO neonates. A. Preoperative mass B. Postoperative 

mass C. Creatinine D. LUTO had bladder wall thickening and UUTO demonstrated hydronephrosis in the left kidney. E. 

Area of renal pelvis quantified from renal ultrasound was higher for the UUTO groups compared to all other groups (Left 

Kidney C vs UUTO, p<0.0001; LUTO vs UUTO, p<0.0001). D. Bladder thickness quantified from renal ultrasound 

demonstrated thicker bladder walls in the LUTO group (C vs LUTO, p<0.0001; LUTO vs UUTO, p<0.0001). 

Figure 2A-C: A. Trichrome of whole mounts demonstrating renal pelvis dilation in the left kidney of UUTO and muscle 

fascicle hypertrophy in the bladder of LUTO. B. Percentage area of fibrosis is higher in the left kidney of UUTO group (C 

vs UUTO, p<0.0001; LUTO vs UUTO, p<0.0001).  C. SMC:Collagen ratio in the LUTO group was significantly higher than 
Control (C vs LUTO, p=0.0126; LUTO vs UUTO, p=0.0143).

Figure 3A-C: Gastrointestinal microbiome distribution. A. Relative abundance - phylum. B. Relative abundance - order. C. 

Firmicutes:Bacteroidota phylum ratio. LUTO had a significantly higher ratio than UUTO (p=0.01463).
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Figure 4A–B: Single taxa analysis by genus. A. Single taxa which were of significance when evaluating by overall abundance. 

B. Single taxa which was significant when evaluating relative abundance between groups. (Significance designations: *C vs 

LUTO, #C vs UUTO, %LUTO vs UUTO). (C: control, LUTO: lower urinary tract obstruction, UUTO: upper urinary tract 

obstruction). 

• Body mass was higher in the LUTO group compared to UUTO (C: 

62.8+/-3.4 g, U:53.9 +/-3.2 g, L:72.7+/-5.2 g, U v L p=0.003)

• Beta diversity clustered significantly between groups (C vs LUTO 

p=0.016; C vs UUTO, p=0.004; LUTO vs UUTO, p=0.012)

• Stool microbiome demonstrated elevated Firmicutes:Bacteroidota 

ratio in LUTO (3.4) compared to UUTO (2.3) (C vs U, p=0.213; C vs 

LUTO, p=0.316; LUTO vs UUTO, p=0.014)

• A unique LUTO indicator was the absence of CAG-302 (p=0.014)

• Lactobacillus_B was significantly downregulated in the UUTO group 

(C vs UUTO, p=0.028; LUTO vs UUTO, p=0.033)

• All unique indicators of the UUTO group derived from the 

Lachnospiraceae family (Genus: Clostridium_Q, p=0.013; 28-4, 

p=0.013; CAG-81, p=0.017)
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