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Anti-Diabetic Effects of Sprouts in High-Fat Diet and Streptozotocin-—
Induced Type I Diabetes Mellitus Mice

Hyun-Seo Leel, Hyun Ju KangZ, In Hwa Jeonz, Jung Ho Youmg, and Seon 11 Jangl’2

]Department of Health & Science, Jeonju University
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ABSTRACT Sprout vegetables containing various types of polyphenols and flavonoids, are known to have anti-in-
flammatory, antioxidant, cholesterol-lowering, and anti-obesity activities. However, there have been few reports on
the anti-diabetic efficacy of sprout vegetables. Here, we investigated the anti-diabetic effects of sprout extract obtained
from buckwheat, beet, rape, broccoli, kohlrabi, red young radish, and dachai, in high fat diet (HFD) and streptozotocin
(STZ)-induced type I diabetes mellitus mice. The mice were fed a HFD (60% calories as fat) for 8 weeks prior
to intraperitoneal injection with STZ (75 mg/kg). The diabetic mice were divided into four groups: standard diet (STD,
10% calories fat), HFD, HFD with sprout extract (SPE) and HFD with metformin (MET). After 4 weeks, body weight
gain was much lower in both SPE and MET groups than in HFD group. In contrast, there was no difference experiment
groups regarding food intake ratio. The level of fasting blood glucose was significantly lower in the SPE and MET
groups compared to the HFD group. Oral glucose tolerance and insulin tolerance in the SPE and MET groups were
significantly ameliorated in comparison to the HFD group. The concentrations of serum total cholesterol, triglycerides,
and LDL cholesterol in the SPE and MET groups were remarkably reduced in comparison to the HFD group, and
HDL cholesterol concentration was higher in the SPE and MET groups than in the HFD group. Glutamate oxaloacetate
transaminase and glutamate pyruvate transaminase levels were between SPE and HFD groups. The serum insulin and
leptin concentrations were significantly reduced in both the SPE and MET groups compared to the HFD group.
Therefore, these results indicate that sprout extract could improve insulin resistance and attenuate blood glucose level
in HFD/STZ-induced type I diabetes mellitus mice. We conclude that this study may provide positive insights into
sprout extract as a functional food ingredient for treatment of type I diabetes mellitus.
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Table 1. Ingredient and chemical composition of diets

Experimental groupsl)

Ingredient STD (2) HFD (2)
Casein 200 200
L-Cystine 3 3
Corn starch 315 0
Maltodextrin 10 35 125
Sucrose 350 68.8
Cellulose 50 50
Soybean oil 25 25
Lard 20 245
Mineral mix S10026 10 10
Dicalcium phosphate 13 13
Calcium carbonate 5.5 5.5
Potassium citrate 16.5 16.5
Vitamin mix V10001 10 10
Choline bitartrate 2 2
Gm% Gm%
Protein 19.2 26.2
Carbohydrate 67.3 26.3
Fat 43 349
kcal/gram 3.85 5.24

USTD: standard diet with 10% fat calories, HFD: high fat diet
with 60% fat calories.

M citrate &M (pH 4.5)°l o] A= kegd 75 mg(75 mg/kg
body weight)S ¥3| 573FAF 31Tl STZ FAF 1594
1242 o] vh9-2~5 F24A17 $ g9 54 43 g0
200~250 mg/dLe] vF-AvE Bive A28 Ty fat
upg-2~2 7FEste] 5 A ALgsSith BE =3
AL AFgga sEAPEE 9939 U5 wu

(No. 2012-002).

5 NrxdsxFoz iy eyt AR d5 F

25 A= buckwheat, B E: beet, 73l rape, H.
2243 broccoli, F&4]: kohlrabi, %% red young
radish, HIE}F: dachai)®] 7]¥ 2A W& Table 29 7
o AxE AEES 100 go2 g=3te] /5 1,000 mL

£ Fsa 587 29 F Qojdl FERE 0,45 ym A

ol AFE-3F RS (sprouts)> HEbE =
oo o

=4

[e]

Table 2. Composition ratio of experimental extract

Experimental extract"

I ient

ngredien SPE (2)
Buckwheat 30
Beet 20
Rape 20
Broccoli 10
Kohlrabi 10
Red young radish 5
Dachai 5
Total 100

USPE: sprout extract.
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HFD diet injection administration
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Fig. 1. Schedule for treatment of mice in experiment for 13 weeks. Type I diabetic mice were divided to 4 groups such as
STD, HFD, HFD+SPE, and HFD+MET. The serum collection was performed for various analyses every 2 weeks and at the last
week before sacrificing mice. STD, standard diet (10% fat calories); HFD, high fat diet (60% fat calories); SPE, sprout extract;
MET, metformin; OGTT, oral glucose tolerance test; FBG, fasting blood glucose; SI & SL, serum insulin & serum leptin; GOT,
glutamate oxaloacetate transaminase; GPT, glutamate pyruvate transaminase; ITT, insulin tolerance test.
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g A mEg oA g om, AE H 12A13F S
& dd=47])(Acuu-Check, Roche Diagnos-
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erance test, ITDE A3 23 upxu}t Fof 12A17F FA1A]
71 % ol4el NS FFE ke 1 unitd B FAMS ThS
0, 30, 60, 90, 120% ¥ w}§-2= Ae] o)A Pole )
st dA9S A3t

5 XW 55 24
g3 A4 F%ipid profile) 4S5 98] SA & kit(AM

202-K, AM 203-KTC, AM 157S-K, Asan Pharm. Co.,
Seoul, Korea)& TC(total cholesterol), HDL(high den-
sity cholesterol), LDL(low density cholesterol) & TG
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Fig. 2. Effect of sprout extract on fasting glucose level in HFD/
STZ-induced type I diabetic mice. Groups are the same as
in Table 3. Values represent mean+SD for 10 mice in each group.

Means in the same time not sharing common letters (a-c) are
significantly different by Duncan's multiple range test (P<0.05).
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Table 3. The body weight and food consumption in high-fat/STZ-induced diabetic mice

Experimental groups])

Body weight (g)

STD HFD SPE MET
Initial 22.58+0.952 33.27+1.88° 32.63+1.47° 33.30+1.69"
Final 24.97+1.15° 36.31£2.72¢ 34.01%1.19° 32.132.11°
Food intake (g/week) 17.62+3.31° 16.51£2.91° 16.13£2.47° 16.15£2.91°

USTD: fed standard diet with 10% fat calories, HFD: fed high fat diet with 60% fat calories, SPE: fed high fat diet with 60%
fat calories and administered with sprout extract, MET: fed high fat diet with 60% fat calories and administered with metformin.
?Means in the same row not sharing common letters are significantly different by Duncan's multiple range test (P<0.05).
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Fig. 3. Effect of sprout extract on oral glucose tolerance test (A) and insulin tolerance test (B) in HFD/STZ-induced type I diabetic
mice. Groups are the same as in Table 3. Values represent mean+SD for 10 mice in each group. Means in the same time not
sharing common letters (a-c) are significantly different by Duncan's multiple range test (P<0.05).
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fro)d oz FFasisin.
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% GOTS GPT &4 g4 =EE e
(21.50+9.22)7F A2 0]4(25.90+£10.02) Ztll GOT

]

(very low density lipoprotein)®] A/ o] F7h= 1 =] ol
glatobA] 257t s T T4 Aol T
Stk B3 A5 T4 Aol S7E <18l HDL s %7 s
&tal LDL s5k=7p S7hehehal def A loh(17-19). o|9f &
o] P I3 AT A AAL o] L T A5 T
Hpo] Qi o, By A&l glojA o] ZAE T2 4
e v TRd Biolgta & 4 glvh A A

g5 A4 A} o] & AAIA NS A ska
d3-& AAslels d Bl o AzHEn
8z ol U ME 50 DXl I

o1& Aol vty A28 Tl e YA FF
o 7 A Ael adlolng HF Ed vk 54
Aed A L AYHS AT F e Fag 2 v
Aolth dF Ud&Ed sEE B540]+(0.1£0.08)Rt} a1
A2 0] 5(0.92£0.06)9l A 2] & o= Fr1shelar, AR
FEEF97(0.561£0.19)7 WEZYFI(0.36£0.11)
& AAFA0]4(0.92£0.06)0 BlE 27t -40%9F -61%

Table 4. Effect of sprout extract on serum lipid profile and transaminase in HFD/STZ-induced type I diabetic mice

Experimental groups

Parameters STD HFD SPE MET

TC 186.14+11.94"" 287.53+15.13° 208.06+=11.96" 233.93+14.76"
TG 106.67+21.19° 154.29+20.70° 83.95+13.33° 105.25+21 .44
HDL 96.60+16.84° 82.63+5.70° 91.67+6.861° 89.14+9.15°
LDpLY 68.29+37.02° 174.25+42 .45° 106.50+£14.99" 139.83+38.37°
GOT 19.40+6.53™ 25.90+10.02° 21.50+9.22% 15.71%£3.09°
GPT 4.82+3 48" 8.13£6.03° 5.09+5.36" 4.49+3.11°

YLDL cholesterol=[total cholesterol— HDL cholesterol — (triglyceride/S)], GOT: glutamate oxaloacetate transaminase, GPT: glutamate

pyruvate transaminase.
Values represent mean+SD for 10 mice in each group.

Means in the same row not sharing common letters are significantly different by Duncan's multiple range test (P<0.05).
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are significantly different by Duncan's multiple range test (P<0.05).
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