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Anti-diabetic effect of sorghum extracts in high-fat diet induced metabolic syndrome mice
“Department of Food and Nutrition, Hanyang University, Seoul, 133-791, Korea
PFunctional Cereal Crop Research Division, National Institute of Crop Science, RDA,
Suwon, 441-857, Korea

Ji Heon Park®, Myong-Cheol Seo”, Yongsoon Park™

Objectives: This study was investigated the hypothesis that sorghum extract may
exert anti-diabetic effects through a mechanism that improves insulin sensitivity via
PPAR-y activation in adipose tissue.

Materials and methods: Seven C57BL/6 mice were fed AIN-93M diet with 10% fat
(LF) from total energy intake and twenty-one mice were fed a high-fat AIN diet
with 609 fat from total energy intake to induce metabolic syndrome for 14 weeks.
High fat diet fed mice were randomly divided into three groups (n=7 each) with oral
administration of 1 mL distilled water (HF), 0.5 % sorghum extract (0.5% SE), or 1
% sorghum extract (126 SE), respectively from week 8 to week 14 for 6 weeks. Mice
with the AIN-93 M diet with 10% fat were also fed 1 mL distilled water orally.

Results and discussion: Levels of total- and LDL-cholesterol, and glucose, and
AUC of glucose was significantly lower in mice with 0.5% SE and 1% SE than in
mice with HF. Serum insulin level was significantly lower in mice with 196 SE than
in mice with HF and 05% SE. There were no significant differences in levels of
serum TG, HDL-cholesterol, glutamic oxaloacetic transaminase, and glutamic pyruvic
transaminase among groups. The expression of PPAR-y was significantly higher in
mice with 1% SE than in mice with HF and 0.5% SE, but and was similar to that in
mice with LF. The expression of TNF-a was significantly lower in mice with 196 SE
than in mice with HF and LF, and was significantly lower in mice with 0.5% SE
than in mice with LF. The expression of adiponectin was significantly higher in mice
with 05% SE and 1% SE than in mice with HF, but not with LF. These results
suggested that sorghum extract significantly increase insulin sensitivity, and improve
hyperglycemia possibly through regulating PPAR-y mediated glucose metabolism in
this mice model of metabolic syndrome.

*Corresponding author: (email) vongsoon@hanyangackr, (el 02-220-1206
(This work was supported by a grant from the KRDA,Agricultural R&D 15"Agenda)

Table 1. Lipid profiles, liver function, levels of glucose and insulin in serum”
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LF HF 0.5% SE 1% SE

TG (mg/dL) 79271017 76.870.10 71.03211.10 85.1711.87
TC (mg/dL) 157.0326.15" 16641=7.01° 1403429 00™ 130,088 41°
HDLC (mg/dL) 803343 80 8771333 80.6747.03 77412322
LDLC (mg/dL) 62652227 691023 55° 45.1026,00° 33882345
GOT QUL) 34.6242.90 44712378 40152627 30,0245 56
GPT (UL) 1253118 24622574 1706374 1626236
Glucose (mg/dL) 053023 30° 1804418 53° 128 3413 86 128227 66°
Tnsulin (mg/mL) 0.3020.08° 0.7020.00° 0.6820.18° 03920.08°
&ﬁ?&;‘m 14245.50:432.10° 230283322485 64" 17653.13£2220 71 17246 671453 21

“Values are expressed as means * SEM; n=7 in each group. LF: low fat diet; HF: high fat diet; 0.5% SE: high fat diet with 0.5%
sorghum extract, 1% SE: high fat diet with 1% sorghum extract ; TG, triglyceride; TC, total cholesterol; HDL-C, high-density
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; GOT, glutamic oxaloacetic transaminase; GPT, glutamic pyruvic
transaminase; AUC, area under the curve.

' Values in row with different letters are significantly different, p < 0.05 (ANOVA with Duncan’s multiple-range test).
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Figure 1. Effect of Sorghum extract on oral glucose tolerance test (OGTT). Values are expressed as the
mean=SE; n=7 in each group. LF: low fat diet; HF: high fat diet; 0.5% SE: high fat diet with 0.5%
sorghum extract, 1% SE: high fat diet with 1% sorghum extract. Values with different letters are
significantly different, p < 0.05 (ANOVA with Duncan’s multiple-range test).
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Figure 2. Effect of sorghum extracts on protein expression of PPAR-y, TNF-a and adiponectin in
adipose tissue. Values are expressed as means *+ SEM; n=7 in each group. LF: low fat diet; HF: high fat
diet; 0.5% SE: high fat diet with 0.5% sorghum extract, 1% SE: high fat diet with 1% sorghum extract.
Values with different letters are significantly different, p <0.05 (ANOVA with Duncan’s multiple-range

test).
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