
















 

 

 

Figure 4.  Post-pyelonephritic scars demonstrate ongoing active inflammation.  Gomori 

trichrome staining of UPEC-infected mice (n = 11) with grossly evident scars but negative 

organ bacterial titers 28 days after completion of CRO treatment demonstrated collagen 

deposition as well as replacement and retraction of cortical tissue (A, B; scale bar, 200 µm).  

This was accompanied by dramatic capsular thickening over the scar and a cellular infiltrate 

(C, inset from B; scale bar, 50 µm) that morphologically consisted primarily of lymphocytes 

(D; scale bar, 20 µm). 
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Figure 5.  CRO treatment preserves normal short-term renal function.  (A) Gomori 

trichrome staining of renal cortex illustrates healthy kidney histology, 28 d post treatment, in 

mock-infected mice treated with CRO (representative image from n = 10 mice).  (B) UPEC-

infected mice that resolved pyelonephritis via CRO treatment and lacked gross scars 

demonstrated minor glomerular sclerosis, but displayed otherwise normal kidney architecture 

(representative image from n = 14 mice).  Scale bar for A and B, 50 µm.  (C) Blood urea 

nitrogen (BUN) rose over a 30-day interval in UPEC-infected mice (n = 4-5 per condition) 

that did not receive antibiotics (*P = 0.029 by Mann-Whitney U test, 5 d vs 30 d), but 

remained at baseline in mice that were treated with CRO (P = NS by Mann-Whitney U test, 5 

d vs 30 d).   
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Figure 6.  Successful CRO treatment preserves long-term renal function in most UPEC-

infected mice.  Mock-infected mice (PBS; filled circles) and UPEC-infected mice (inverted 

triangles) were treated with CRO for 5 d beginning 5 dpi and aged to 30 weeks (2-3 

experiments with total n = 10-15 per condition).  Serum was analyzed for creatinine (SCr; A) 

and blood urea nitrogen (BUN; B), and urine protein was measured (UPro; C).  Most UPEC-

infected mice demonstrated normal serum creatinine, BUN, and urine protein 30 wpi (p = NS 

by Mann-Whitney U test for each analyte), though one UPEC-infected mouse that displayed 

notable bilateral scars also had marked elevation in these biochemical markers.     
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Figure 7.  Hydronephrosis is observed 5 months post successful treatment.  Male 

C3H/HeN were treated with CRO for 5 d beginning 5 dpi and aged to 30 weeks as in Figure 

6.  The majority of UPEC-infected, CRO-treated males exhibited grossly visible 

hydronephrosis with dilated ureters (A, white arrowheads).  Histopathology of Gomori 

trichrome-stained sections confirmed dilated collecting structures and proximal ureter in 

UPEC-infected, CRO-treated mice (B; scale bar, 500 µm), while mock-infected, CRO-treated 

mice displayed normal kidney architecture without discernible hydronephrosis (C; scale bar, 

500 µm).  As was also noted 4 weeks post treatment, UPEC-infected, CRO-treated animals 

30 wpi displayed fibrotic scars with and continued active inflammation, despite resolving 

infection (D; scale bar, 50 µm).  Complete sectioning of the bladders from these animals (E 

and F; scale bars, 200 µm) did not reveal evidence of obstruction at the ureterovesical 

junction; E shows ureter (ur) as it approaches the wall of the bladder (bl), while F is a serial 

section showing patency of the ureterovesical junction (magnified in inset).  Images 

representative of 2 experiments, total n = 10 mice per condition.   
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Supplementary Figure S1.  Antibiotic treatment begun 2 weeks post infection (wpi) fails to 

sterilize the urinary tract.  Male C3H/HeN mice were infected with UTI89 as described in 

Materials and Methods.  Beginning 2 wpi, mice received ceftriaxone 125 mg/kg SQ every 12 h 

for 5 d (A) or an equivalent volume of PBS (B).  Shown for each condition are urine bacterial 

loads (colony-forming units [CFU]/mL) prior to the start of treatment (2 wpi) and at the 

conclusion of treatment, and the bacterial loads (CFU/organ) in bladders and kidneys upon 

sacrifice 20 dpi.  A solid line connects the data points for each individual mouse.   
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Supplementary Figure S2.  Ceftriaxone dosing every 6 h yields microbiologic cure similar 

to the twice-daily regimen.  C3H/HeN male mice were infected with UTI89 as described in 

Materials and Methods, and ceftriaxone 70 mg/kg SQ every 6 h was commenced 5 dpi.  Shown 

are urine titers (colony-forming units [CFU]/mL) pre-treatment (5 dpi) and at 6 and 7 dpi, as well 

as bladder and kidney bacterial loads (CFU/organ) at sacrifice 11 dpi.  A solid line connects the 

data points for each individual mouse. 
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Supplementary Figure S3.  Ceftriaxone treatment rapidly sterilizes urine cultures.  Shown 

are bacterial loads (colony-forming units [CFU]/mL) in urine cultures at the indicated time 

points in UPEC-infected C3H male mice receiving a 5-day course of ceftriaxone (CRO; red) or 

control (PBS; black) beginning 5 dpi.  A solid line connects the data points for each individual 

mouse.   
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