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• Several lines of evidence suggest that galectin-3 is beneficial in experimental kidney diseases
such as polycystic kidney disease, nephrotoxic nephritis, and unilateral ureteric obstruction, but its
functional importance in FA-induced acute kidney injury is unknown.

Study Purpose
• To investigate roles of galectin-3 in a folic acid (FA) model of acute kidney injury using the

natural inhibitor modified citrus pectin (MCP).

Study Design
• Mice were pre-treated with normal or 1% MCP (PectaSol-C®, ecoNugenics, Santa Rosa, 

CA)-supplemented drinking water one week before FA injection.

Results/Conclusions 
• During the initial injury phase, all FA-treated mice lost weight whilst their kidneys enlarged secondary

to the renal insult; these gross changes were significantly lessened in the MCP group (Figure 1).
• MCP clearly reduced renal cell proliferation.
• Later, during the recovery phase at two weeks, MCP-treated mice demonstrated reduced galectin-3

in association with decreased renal fibrosis, macrophages, pro-inflammatory cytokine expression
and apoptosis (Figure 2).

Modified Citrus Pectin Reduces Galectin-3 Expression and Disease 
Severity in Experimental Acute Kidney Injury

Kolatsi-Joannou M, Price KL, Winyard PJ, Long DA. PLoS One. 2011 Apr 8;6(4):e18683. doi: 10.1371/
journal.pone.0018683. 

(more)

RESEARCH HIGHLIGHTS*
MODIFIED CITRUS PECTIN 

- EXPERIMENTAL ACUTE KIDNEY INJURY

PectaSol-C MCP derceased weight loss, increased kidneys enlargement to the renal insult during the 
initial injury phaseof folic acid-treated mice.

Therecovery phase at two weeks, MCP-treated mice demonstrated reduced galectin-3 in association 
with decreased renal fibrosis, macrophages, proinflammatory cytokine expression, and apoptosis.

Background 



Modified Citrus Pectin Reduces Galectin-3 Expression and Disease Severity in Experimental Acute Kidney Injury

Summary
• MCP is protective in experimental nephropathy with modulation of early proliferation and

later galectin-3 expression, apoptosis, and fibrosis.
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Figure 2. Kidney histology two days after FA exposure. A–C. PAS staining on a representative sham control and FA kidneys after 2 
days. Marked kidney damage was noted in all animals administered FA, with flattened proximal and distal tubule epithelia with casts 
in tubule lumens (indicated by *, g = glomerulus). There was no observed difference between FA animals administered normal drinking 
water (B) or those supplemented with 1% modified citrus pectin (C). D–F. Assessment of proliferation by PCNA immunostaining. D. 
Occasional positive cells (brown signal, arrows indicate some of these positive cells) were observed in sham controls. E. Kidneys of 
animals injected with FA showed markedly increased numbers of PCNA positive cells predominately in tubular epithelium. Kidneys from 
FA animals provided with MCP in the drinking water had significantly decreased numbers of PCNA positive cells (F, p,0.05). Bars are 
50 mm. doi:10.1371/journal.pone.0018683.g005

Figure 1. Assessment of kidney and body weights. Kidney/body weights 
were assessed in Group I (normal water throughout, injected with vehicle 
NaHCO3 as sham control), Group II (normal water throughout, injected 
with FA) and Group III (normal water supplemented with 1% MCP for 7 
days prior to injection with FA, and continued thereafter). Two days after 
FA, animals drinking normal water had elevated kidney weights, increased 
kidney/body weights and decreased body weights compared to sham 
controls. MCP administration prevented the loss in body weight at this 
timepoint with levels similar to sham controls. Kidney weights and kidney/
body weights in MCP FA-exposed animals two days after FA exposure 
remained higher than sham controls but were significantly reduced 
compared to FA animals drinking normal water. By Day 14 of the protocol, 
the initial swelling in FA-exposed kidneys subsided, with kidney, body and 
kidney/body weight ratios returning to those observed in sham controls; 
administration of MCP did not alter kidney/body weight ratios at this 
time-point. ** indicates p,0.01 between Groups while * indicates p,0.05 
between Groups. doi:10.1371/journal.pone.0018683.g004
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