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Effect of Fermented Yacon (Smallanthus Sonchifolius) Leaves Tea on Blood Glucose Levels
and Glucose Metabolism in High-Fat Diet and Streptozotocin-Induced Type 2 Diabetic Mice
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ABSTRACT

The aim of this study was to investigate the hypolgycemic activity of water extract of fermented yacon (Smallanthus
sonchifolius) leaves tea (Yacon LWE) in high-fat diet (HFD) /streptozotocin (STZ)-induced diabetic mice. Male ICR
mice were fed with a HFD (37% calories from fat) for 4 weeks prior to intraperitoneal injection with STZ (100 mg/kg
body weight) . Diabetic mice were supplemented with two doses of Yacon LWE (0.16% and 0.8%, wt/wt) for 6 weeks.
The supplementation of high-dose Yacon LWE significantly lowered blood glucose levels and plasma ALT and AST
activities compared with the control group. High-dose Yacon LWE also improved the insulin tolerance without any
changes in plasma and pancreatic insulin concentrations in HFD/STZ-induced diabetic mice. Yacon LWE supplementa-
tion increased the insulin staining of pancreatic /3 -cells in a dose-dependent manner. Both 0.16% and 0.8% of Yacon
LWE significantly elevated plasma leptin concentration, hepatic glucokinase activity and glucokinase/glucose-6-
phosphatase ratio compared with the control group. However, glycosylated hemoglobin concentration was not different
among the groups. These results suggest that high-dose Yacon LWE lowers the blood glucose level partly by en-
hancing insulin sensitivity and hepatic glucose metabolism in type 2 diabetic mice. (Korean J Nutr 2010; 43(4): 333~
341)

KEY WORDS: fermentated yacon leaves tea, type 2 diabetes, glucose metabolism.
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Table 1. Composition experimental diet (g/100 g diet)

Groups Low- High-
Ingredients Control Yacon Yacon
LWE LWE
Casein 20.0 20.0 20.0
Corn starch 34.0 33.84 33.2
Sucrose 15.0 15.0 15.0
Cellulose 5.0 5.0 5.0
Corn ol 3.0 3.0 3.0
Beef tallow 18.0 18.0 18.0
AIN-mineral mixture” 3.5 3.5 3.5
AIN-vitamin mixture” 1.0 1.0 1.0
pi-Methionine 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2
Fermented yacon leaves tea - 0.16 0.8
Water extract
Total 100.0 100.0 100.0

1) Mineral mixture (g/kg) according to AIN-76
2) Vitamin mixture (g/kg) according to AIN-76
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Table 2. Effect of fermented yacon leaves tea water extract sup-
plementation on body weight, food intake and organ weights
in HFD/STZ- induced diabetic mice®

Low- High-
Control Yacon LWE Yacon LWE
Body weight (gQ)
Inital 37.01 £0.88 3755+ 1.45 3721 £1.09
Final 35.57 £0.75 3835+ 1.44 38.95+ 1.84
Food intake 576 £0.17 5.23 +0.25 5.04 +0.19
(g/day)
Organ weights
(mg/9)
Liver 52.35 £2.13 50.30 £ 1.81 47.01 £3.05
Kidney 18.87 £ 0.69 16.67 =132 1540 = 1.21
Heart 4.55 £0.19 428 £0.17 432 £0.10
Spleen 3.81 £ 0.41 3.04 +0.19 3.09 +0.20
* Mean = S.E. (n=9)
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Fig. 1. Effect of fermented yacon tea water extract supplement-
ation on fasting blood glucose level (A) and glycosylated he-
moglobin concentration (B) in HFD/STZ-induced diabetic mice.
Mean =+ S.E. (n=9). Means not sharing a common letfter are sig-
nificantly different among groups by Duncan’s multiple range
test (p<0.05).
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Fig. 2. Effect of fermented yacon tea water extract supplement-
ation on glucose tolerance test (A) and insulin tolerance test (B)
in HFD/STZ-induced diabetic mice. Mean = S.E. (n=9). Means
not sharing a common letter are significantly different among
groups by Duncan's multiple range test (p <0.05).
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Table 3. Effect of fermented yacon leaves tea water extract supplementation on plasma insulin, C-peptide and leptin concentrations in

HFD/STZ- induced diabetic mice*

Control Low-Yacon LWE High-Yacon LWE
Insulin (ng/mL) 0.33 + 0.01 0.33 + 0.07 0.29 + 0.04
C-peptide (pg/mL) 100.01 + 14.91 104.65 + 10.26 85.98 + 4.92
Leptin (ng/mL) 0.98 + 0.04° 1.21 +0.08° 1.21 +0.07°

#* Mean = S.E. (n=9)

Means in the same row not sharing a common letter are significantly different among groups by Duncan’s multiple range test (p <

0.05)
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Fig. 3. Effect of fermented yacon tea water extract supplementation on immunohistochemical finding of islet for insulin in HFD/STZ-

induced diabetic mice (x 200).

Table 4. Effect of fermented yacon leaves tea water extract supplementation on hepatic glucose metabolic enzymes activities in HFD/

STZ- induced diabetic mice*

Control Low-Yacon LWE High-Yacon LWE
GK (nmol/min/mg protein) 1552 +1.51° 2536 + 2.73° 2572 + 2.69°
G6Pase (nmol/min/mg protein) 80.58 + 2.90° 70.39 =+ 4.50° 56.79 + 2.30°
PEPCK (nmol/min/mg protein) 37.73 £ 2.49 40.26 + 1.57 44.82 + 2.44
GK/GéPase 0.19 + 0.02° 0.35 + 0.02° 0.45 + 0.05°

#* Mean = S.E. (n=9)

Means in the same row not sharing a common letter are significantly different among groups by Duncan's multiple range test (p <

0.05)
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Fig. 4. Effect of fermented yacon tea water extract supplement-
ation on plasma aminotransferase activity in HFD/STZ-induced di-
abetic mice. Mean = S.E. (n =9). Means not sharing a common
letter are significantly different among groups by Duncan's mul-
tiple range test (p<0.05).
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