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Renal Lipid Accumulation and Expression of the Proteins/Genes
Responsible for Fatty Acid Synthesis in Rats with Fatty
Liver Induced by Fructose Overconsumption
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Abstract Chronically high consumption of fructose in rodents leads to fatty liver. However, it is still
unknown whether fructose overconsumption affects renal lipid metabolism. Here, we found that treatment of
rats with 10% fructose in drinking water over 5 weeks induced excess hepatic triglyceride deposition, further

investigated the effects and mechanisms of fructose overconsumption on renal lipid metabolism by comparing to
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those in the liver in rats. Sixteen male SD rats were divided into two groups: (1) water control with free access to
water; (2) fructose with free access to 10% fructose in drinking water (W/V, prepared daily). The duration of the
experiment was 5 weeks. On day 35, animals were weighed, then blood samples were collected by retroorbital
venous puncture under ether anesthesia for determination of plasma concentrations of glucose, insulin, total
cholesterol and triglyceride. Immediately thereafter, animals were killed. Livers, kidneys, epididymal and perirenal
white adipose tissues were collected and weighed. The indexes of lipid in liver and kidney were determined
histologically and enzymatically. Gene expressions involved in lipid synthesis and oxidation were analyzed by Real
time-PCR. Protein expressions of transcriptional regulators involved in lipid metabolism were analyzed by Western
blot. The results showed that treatment of rats with 10% fructose in drinking water over 5 weeks induced excess
hepatic triglyceride deposition, accompanied by increases in plasma concentrations of triglyceride and insulin, as
well as adiposity. Further, hepatic mRNA and/or nuclear protein expressions of two key transcriptional regulators
carbohydrate response element binding protein (ChREBP) and sterol regulatory element-binding protein (SREBP)lc,
and their targeted genes responsible for de novo fatty acid synthesis, were activated. Surprisingly, the lipid content
and expression of these proteins/genes in the kidneys were not altered by fructose feeding. Therefore, unlike
the liver, fructose overconsumption does not alter renal lipid accumulation and expression of the proteins/genes
responsible for de novo fatty acid synthesis in rats.

Key words  fructose; kidney; liver; lipid metabolism; gene expression
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Table 1 Primer sequences for Real time-PCR assays

KA FHEGI-3) FESI(5-3)

Gene Forward primers (5'-3") Reverse primers (5'-3")

p-actin ACG GTC AGG TCATCA CTATCG GGC ATA GAG GTC TTTACG GAT G
ChREBP GAA GAC CCAAAG ACC AAG ATG C TCT GAC AAC AAA GCAGGA GGT G
SREBPIc CTG TCG TCT ACC ATAAGC TGC AC ATA GCA TCT CCT GCA CAC TCA GC
FAS ACC TCATCA CTA GAA GCC ACC AG GTG GTA CTT GGC CTT GGG TTT A
ACCI AACATC CCG CACCTTCTT CTAC CTT CCA CAAACC AGC GTC TC

SCD1 CAG TTC CTA CAC GAC CAC CACTA GGA CGGATG TCT TCT TCCAGAT
PPARo GTC ATC ACA GACACC CTCTCCC TGT CCC CAC ATATTC GACACT C
CPTlo CTG CTG TAT CGT CGCACATTAG GTT GGATGG TGT CTG TCT CTT CC

ACO CCCAAGACC CAAGAGTTCAITC
CD36 AAC CCA GAG GAA GTG GCAAAG

TCA CGG ATA GGG ACAACAAAGG
GAC AGT GAA GGC TCAAAG ATG G
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El4 HLIOZEAEN FTALFN S ARG # TR (200%)
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liver and kidney (200%)
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Fig.6 Effects of fructose on hepatic and renal mRNA expression of lipid synthesis-related gene
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