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Effects of Spagranii Rhizoma Extract on High Fat - High Sucrose
Diet and Streptozotocin Administration—-Induced Diabetic Rats

An Na Kang, Seok Yong Kang, Mi-Young Song', Yong-Ki Park

Departments of Herbology and 'Rehabilitation Medicine of Korean Medicine, College of Korean Medicine, Dongguk University

Received: November 17,2016 Objectives: This study was designed to evaluate the anti-diabetic effects of Spargaium
if(:\g;;(:ii mgzzmg gg 58}2 stoloniferum Buchanan-Hamilton (Sparganii Rhizoma, SR) extract on diabetic rats.

' Methods: Diabetes was induced with Sprague-Dawley rats by high fat/high sucrose (HF/HS)
diet for 4 weeks and injection of a single low dose of streptozotocin (STZ; 35 mg/kg). SR water
extract at 500 mg/kg was orally administrated once a day for 4 weeks. Body weights, food and
water intakes and urine volumes were measured. The levels of glucose, insulin, total cholesterol,
glutamic oxaloacetic transaminase and glutamic-pyruvic transaminase (GPT) were measured in
the sera of rats. Histological changes were observed in pancreas, liver, and kidney tissues by H&E
staining.

Results: The administration of Sparganii Rhizoma extract at 500 mg/kg in diabetic rats did not
shown a significant difference in body weight changes and GPT levels, but showed meaningful
. . changes in an increase of urination volume, and decrease of serum glucose and insulin levels. Total
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Korean Medicine, Dongguk University, diabetic rats. Furthermore, the abnormal changes of pancreas, liver and kidney were also

123 Dongdae-ro, Gyeongju 38066, improved by Sparganii Rhizoma extract administration.
?glt6382*54*770*2661 Conclusions: These results indicate that SR extract can improve HF/HS-diet and STZ-induced
Fax: +82-54-770-2661 diabetic damages in rats through inhibition of the blood glucose and insulin increase.
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2 Agof| ARgH Aleko 2= STZ, H&E solution (Sigma
Aldrich, St Louis, MO, USA), glucose, total cholesterol 7
= AleR(eflo]x]H]oto] (), St @), glutamic oxaloacetic
transaminase (GOT), glutamic—pyruvic transaminase (GPT)
AEAMFOHHAIF, A&, =), insulin ELISA 7]E(EMD
Millipore Corporation, Billerica, MA, USA), 9944
AA](Accu—Check; Roche Diagnostic GmbH, Mannheim,
Germany) 5°] 1eH, 7|7]|2& Microplate reader
(ASYS, Salzburg, Austria), 38|74 (LEICA, Wetzler,
Germany), 5&7](Daihan Scientific, Wonju, Korea), 3]
A7 5=7](Eyela Co., Ltd., Tokyo, Japan), 527Ax%
7](Ilshin Lab Co., Ltd., Yangju, Korea) 5| 1tt.
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Fig. 1. Effects of Sparganii Rhizoma (SR) extract on the changes of physiological parameter in high fat/high sucrose (HF/HS) diet and
streptozotocin (STZ)-induced diabetic rats, The rat were fed with HF and HS for 4 weeks, and then single injected with STZ at 35 mg/kg. SR
extract (500 mg/kg) was administrated orally for 4 weeks with HF/HS diet. (A) The body weights, (B) urine volumes, (C) food, and (D) water intakes
were measured at 4 week, Data are expressed as mean = standard deviation of each group (n=5). *P <0.05 and ***P <0,001 vs, normal group vs.
HF/HS+STZ group (a) HF/HS+STZ group vs, SR 500 mg/kg (b).
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Fig, 2, Effects of Sparganii Rhizoma (SR) extract on the levels of glucose and insulin in the sera of high fat/high sucrose (HF/HS) diet and
streptozotocin (STZ)-induced diabetic rats, The rat were fed with HF and HS for 4 weeks, and then single injected with STZ at 35 mg/kg. SR
extract (500 mg/kg) was administrated orally for 4 weeks with HF/HS diet, The levels of glucose (A) and insulin (B) were measured in the sera of
rats by enzyme-based assay as described in Methods, Data are expressed as mean+standard deviation of each group (n=5), *P<0.05 and **P
<0.01 vs, normal group vs, HF/HS+STZ group (a) HF/HS+STZ group vs. SR 500 mg/kg (b).
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Fig. 3. Effects of Sparganii Rhizoma (SR) extract on the changes of serological parameter in high fat/high sucrose (HF/HS) diet and streptozotocin
(STZ)-induced diabetic rats, The rat were fed with HF and HS for 4 weeks, with inject of STZ, and then administrated orally with SR extract (500
mg/kg) for 4 weeks, The levels of total cholesterol (A), glutamic oxaloacetic transaminase (GOT) (B), and glutamic-pyruvic transaminase (GPT) (C)
in the sera of rats were measured by enzyme-based assay. Data are expressed as mean=standard deviation of each group (n=5). *P<0.05 and

“*P<0,01 vs, normal group vs, HF/HS+STZ group (a).
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Fig. 4. Effects of Spargani Rhizoma (SR) extract on the
histopathological changes of pancreas, liver and kidney tissues in
high fat/high sucrose (HF/HS) diet and streptozotocin (STZ)-induced
diabetic rats, The rat were fed with HF and HS for 4 weeks, and then
single injected with STZ at 35 mg/kg. SR extract was administrated
orally for 4 weeks with HF/HS diet, Each tissues were isolated (A~ C),
prepared pafarrin-formatted block, and stained with H&E dye,
Morphological changes of pancreas (A), liver (B) and kidney (C) were
observed by microscope (A~ C: x200).
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