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Abstract

Project Code : MRG4980101
Project Title : Expression of mucin and lithogenic role in kidney stone disease
Investigator : Assistant Professor Dr. Chanchai Boonla

Department of Biochemistry, faculty of Medicine,
Chulalongkorn University
E-mail Address : chanchai.b@chula.ac.th

Project Period : 2 years

Objectives: Mucins are large molecular weight glycoproteins containing numerous O-linked
glycans. At least 19 human mucin (MUC) genes have been identified. Overproduction and
lithogenic function of mucins have been demonstrated in cholecystolithiasis and hepatolithiasis while
in nephrolithiasis (NL) there has not been explored. The present study was aimed to investigate the
intrarenal and urinary expression of MUC1 and MUC2 in patients with NL, and assess their
associations with intrarenal inflammation, oxidative stress and renal dysfunction. In addition, role of
urinary mucins in calcium oxalate (CaOx) crystal aggregation was examined. Methods: Renal
biopsies from near the stone, and blood and 24-h urine specimens were collected from 29 patients
with nephrolithiasis. Control renal tissues were taken from non-cancerous and cancerous portions of
nephrectomy from six patients with renal cancers, and control 24-h urine samples were obtained
from 30 healthy subjects. Creatinine clearance, urinary N-acetyl-B-glucosaminidase activity and
urinary 8-hydroxydeoxyguanosine were determined as markers for glomerular dysfunction, renal
tubular injury and oxidative stress, respectively. Messenger RNA expressions of MUC1, MUC2,
monocyte chemoattractant protein-1 (MCP-1) and interleukin-6 (IL-6) in the renal tissues were
measured by real time RT-PCR. Results: NL patients had significantly higher oxidative stress and
renal tubular injury than the healthy controls. Intrarenal mRNA expressions of MCP-1 and IL-6 in
stone-adjacent renal tissues were significantly lower than in cancerous renal tissues, but not
statistically different from that in non-cancerous renal tissues. Histological examination showed that
all renal sections were inflamed and the number of infiltrated leukocytes corresponded well with the
intrarenal mRNA levels of MCP-1 and IL-6. In NL patients, a greater intrarenal mMRNA expression of
MCP-1 and IL-6 was associated with enhanced renal impairment. MUC1 mRNA was positive in all
stone-adjacent renal sections whereas MUC2-positive renal tissues were accounted for 76% (22/29).
Associations of MUC1 and MUC2 expressions with intrarenal inflammation and oxidative stress
biomarkers in NL patients were not observed. Urinary excretion of MUC2 in NL patients was
significantly higher than that in healthy controls, but MUC1 was not. Level of urinary MUC2
significantly correlated to its mRNA level in renal tissues. Urinary mucins were partially purified from
pooled healthy and NL urines by Sepharose CL-2B gel filtration. MUC1-positive CL-2B fractions
were pooled and named HP1 (for healthy pool, fractions 27-43), NLP1 (for nephrolithiasis pool,
fractions 5-17) and NLP2 (nephrolithiasis pool, fractions 24-40). NLP1 material was presented only

in NL pooled urine. Compared to HP1 and NLP2, NLP1 mucins had larger size, higher amount of



MUC2 but lower in MUC1 and sialic acid contents. The crystal aggregation assay revealed that
NLP1 had an aggregation coefficient significantly higher than HP1 and NLP2. Conclusion: There
was an active intrarenal inflammation in NL patients. The expression of MCP-1 and IL-6, at least in
part, contributed to the progression of kidney stone disease. Urinary MUC2 excretion was elevated
in NL patients, and may be originated from the stone-affected kidneys. NLP1, which was not found
in healthy urine, promoted the aggregation of CaOx crystals. Thus, the presence of large and low-
negative-charge mucins (NLP1) in urine may increase stone-forming potential and accelerate the

growth of stone.
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