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Effect of Dandelion Water Extract on Insulin Resistance in Type 2 Diabetic Rats

ZHANG Xinjuan, WANG Haifeng, SUN Yongxian, XING Dongjie (Shandong College of Traditional Chinese
Medicine, Yantai 264199 Shandong, China)

Abstract: Objective To observe the effect of dandelion water extract on insulin resistance in type 2 diabetic rats,
and to explore its mechanism of improving insulin resistance. Methods The insulin resistance model of type 2
diabetic rats was established by high—fat and high—sugar diet combined with low—dose streptozotocin ( STZ ). The
model rats were randomly divided into model group, dandelion water extract high, medium and low dose group,
pioglitazone group, and normal group as control. The dandelion water extract high, medium and low dose group
were given 500, 250, 125 mg-kg ' water extract dilutions by gavage, pioglitazone group was given 3.15 mg- kg™’

pioglitazone solution, normal group and model group were given equal volume of normal saline, once a day for
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4 weeks. The body weight of rats was measured and the general state was observed; The fasting blood glucose (FBG)
in rat was measured, oral glucose tolerance test (OGTT)was performed and area under blood glucose curve (AUC)
was calculated; ELISA was used to quantify fasting insulin (FINS), and insulin sensitivity index (ISI) and insulin
resistance index(IRI) were calculated; Subsequently, serum interleukin—-6(IL—6), tumor necrosis factor—a(TNF-a) ,
expression of inhibitor kappa B kinasef (IKK- ) and nuclear factor kB (NF-kB) mRNA in liver tissue were
measured; HE staining was used to observe the morphology of islets; Immunohistochemical staining was used to
investigate the number of islet B cells and insulin expression. Results Compared with the normal group, the rats in
the model group had polydipsia, polyphagia, polyuria, listlessness, less activity and weight loss (P < 0.01) ;
FBG, blood glucose at each time point of OGTT and AUC increased significantly (P < 0.01) ; FINS and IRI
increased significantly (P < 0.01), ISI decreased significantly (P < 0.01) ; IL-6, TNF-a, IKK-f and NF-«B
increased significantly (P < 0.01) ; HE staining showed that the shape of islet was irregular, the boundary was
fuzzy, and the number of islet cells reduced significantly; Immunohistochemical staining showed that the number of
islet B cells and the expression of insulin reduced significantly. Compared with the model group, the polydipsia,
polyuria and mental state of rats in the high and medium dose dandelion water extract group were significantly
improved, and the body weight was significantly increased (P < 0.01, P <0.05); FBG, blood glucose at each time
point of OGTT and AUC decreased significantly (P < 0.01, P < 0.05); FINS and IRI decreased significantly (P <
0.01, P <0.05), ISI increased significantly(P < 0.01); IL-6, TNF-a, IKK-f and NF-kB decreased significantly
(P<0.01, P<0.05); HE staining showed that the islet morphology and the number of islet cells were significantly
improved, especially in the high dose group; Immunohistochemical staining showed that the number of islet B cells
and the expression of insulin increased significantly, especially in the high dose group. Conclusion Dandelion water
extract can effectively improve insulin resistance in type 2 diabetic rats, especially in high dose. The mechanism
may be related to down regulating the expression of IKK-f and NF-kB in IKK-@/NF-kB signal pathway, and
reducing the production of inflammatory factors IL-6 and TNF-a.
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Table 4 Effects of dandelion water extract on IL-6, TNF-« in
serum and IKK-B, NF-kB mRNA expression in liver of rats
(x x5, n=10)
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EEA - 1622£252  12190£1513  053£0.03 045012
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0.01
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Figure 1  Effects of dandelion water extract on the morphology of pancreatic islets in rats (HE, x200)
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Figure 2 Effects of dandelion water extract on the number of islet § cells and insulin expression in rats (immunohistochemistry, *200)
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