Circulating microRNAs,
potential biomarkers for
drug-induced liver injury

Microarray-based analysis
of microRNA expression
levels reveals candidates
for early markers of
disease
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Plasma MicroRNA as Predictive Markers
Goal:
• Identify early signs of acetaminophen-induced injury to the liver
Approach:
• Compare mice with and without overdose-inducing drug treatment
• Profile microRNAs in plasma and liver using the Agilent miRNA
microarray and Agilent labeling, hyb, and wash kits
• Find microRNAs that correlate to dose, exposure, and liver injury
• Confirm predicted expression changes using SYBR green-based qPCR
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Circulating miRNAs as Early Predictors of Liver Injury
Drug exposure response:
•

ALT, a commonly-used diagnostic indicator
for acetaminophen overdose, did not
respond to 1 hour treatment

•

mir-122 and mir-192 had elevated
expression levels after only one hour

•

After 3 hours, ALT, mir-122, and mir-192
all showed responses to drug treatment
proportional to dosage

Drug dosage response:
•
•

mir-122 and mir-192 dosage sensitivity
began at 75 mg/kg
ALT sensitivity began at 150 mg/kg

Ø Circulating miRNAs showed earlier
and more sensitive responses to
dosage and exposure than a
commonly used diagnostic marker
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Features of Plasma and Liver microRNA Expression
• Correlation of miRNA expression among
biological replicates:
– Without drug: r = 0.95 to 1.00 (N=4)
– With drug: r = 0.73–0.99 (N=4),
(suggesting some variation in drug response)

• Dynamic range of miRNA expression
levels in both plasma and liver:
– 4 orders of magnitude
– Consistent with various tissues and cell types
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44 miRNAs showing a 2x change between
control and drugged plasma samples.

In Summary
• Profiles of circulating microRNAs in the plasma, based on Agilent
microarray analysis, revealed novel biomarkers predicting drug-induced
liver injury
• Selected microRNAs appeared more effective as biomarkers than a
commonly used diagnostic marker:
– Earlier response to drug
– Increase sensitivity to drug dosage
The authors state:
– Our results, although preliminary, strongly suggest that a more
comprehensive study of circulating miRNAs and their association with
various physiopathological conditions may lead to another dimension
in the discovery of biomarkers in the blood for many physiological and
pathological conditions, including toxicity.

Wang et al., PNAS 2009
Slide 5

