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Effect of high-fructose diet on adipose tissue renin-angiotensin system in
rats
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[ABSTRACT] AIM: To observe the effects of high-fructose diet on adipose tissue inflammation and renin-angio-
tensin system (RAS), and to reveal the role of Toll-like receptor 2 (TLR2) in this process. METHODS: Male SD rats
(n=16) were randomly divided into control group, high fructose group, high fructose + siRNA negative control group, and
high fructose + TLR2-siRNA group. The rats in control group were fed with a standard chow diet. The rats in high fructose
group were fed with a diet with 60% fructose, and the rats in high fructose + TLR2-siRNA group and high fructose + siRNA
negative control group were transfected with TLR2 siRNA and scrambled siRNA, respectively. Serum uric acid was meas-
ured and visceral adipose tissue was weighed at the 14th week. The levels of interleukin-6 (IL-6) , tumor necrosis factor-o
(TNF-a) , angiotensinogen ( AGT), and angiotensin [l (Ang Il ) were measured by ELISA. Infiltrating macrophages in

the adipose tissues were measured with immunohistochemistry. The mRNA expression of IL-6, TNF-a, monocyte chemoat-
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tractant protein-1 (MCP-1), AGT, angiotensin-converting enzyme 1 ( ACEl), angiotensin Il type 1 receptor (ATIR),

and angiotensin Il type 2 receptor (AT2R) was detected by RT-qPCR. The protein level of TLR2 was determined by

Western blot. RESULTS: High fructose-fed rats showed elevated serum uric acid, raising fat content, higher serum con-

centrations of IL-6, TNF-a, AGT and Ang Il , and more infiltrating macrophages in the adipose tissues (P <0.05). More-
over, the mRNA levels of IL-6, TNF-a, MCP-1, AGT, ACEl, ATIR and AT2R in the adipose tissues were increased
(P<0.05). When high fructose-fed rats were transfected with TLR2-siRNA, the dramatic decreases in TLR2 protein level

and number of infiltrating macrophages in the adipose tissues were found. Both in serum and adipose tissues, the mRNA

levels of inflammatory cytokines and RAS components were all significantly decreased (P <0.05). CONCLUSION:

High-fructose diet up-regulates RAS in adipose tissues via activation of TLR2 inflammation signaling pathway.
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Table 1. The primer sequences for RT-qPCR

Name Forward (5°-37) Reverse (5°-37)

AGT GCACGACTTCCTGACTTGGA GGTAGACAGCTTGGCCTGAG
ACEL CAGCTATAACTCGAGTGCCGA CGCATTCTCCTCCGTGATGT
ATIR GCTTCAACCTCTACGCCAGT AGGCGAGACTTCATTGGGTG
AT2R TGCTCTGACCTGGATGGGTA AGCTGTTGGTGAATCCCAGG
TNF-a GATCGGTCCCAACAAGGAGG GCTTGGTGGTTTGCTACGAC

1L-6 TCCTACCCCAACTTCCAATGC GGTCTTGGTCCTTAGCCACT
MCP-1 CAGTTAATGCCCCACTCACCT ACAGCTTCTTTGGGACACCTG
TLR2 GCTCCTGTGAACTCCTGTCC GACACTCCAAGACTGAGGGC

GAPDH CGCTAACATCAAATGGGGTG TTGCTGACAATCTTGAGGGAG
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Figure 1. The protein expression of TLR2 in the adipose tissue of
rats. Mean + SEM. n =4. "P <0.05 vs control
group; *P <0.05 vs HFr group.
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Figure 2. The effects of TLR2-siRNA transfection on serum uric acid level and abdominal fat content in high fructose-fed rats. Mean +

SEM. n=4. "P<0.05 vs control group.
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Figure 3. The effects of TLR2-siRNA transfection on systemic and adipose inflammation in high fructose-fed rats. Mean + SEM. n =4.

* P <0.05 vs control group; *P <0.05 vs HFr group.
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Figure 4. The effects of TLR2-siRNA transfection on the macrophage infiltration in the adipose of high fructose-fed rats (immumohisto-

chemical staining, x400). Mean + SEM. n=4. *P <0.05 vs control group; *P <0. 05 vs HFr group.
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Figure 5. The effects of TLR2-siRNA transfection on systemic and adipose tissue renin-angiotensin system in high fructose-fed rats.

Mean = SEM. n=4. *P <0.05 vs control group; *P <0.

05 vs HFr group.
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