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ABSTRACT

Background: Sanguisorba officinalis has been used in traditional Asian medicine owing to its beneficial effects on various diseases.
The purpose of this study was to evaluate the effect of S. officinalis on the antioxidant system of Streptozotocin (STZ) and Alloxan
(ALL) induced diabetic rats.

Methods and Results: Triglyceride and Low-Density Lipoprotein (LDL)-cholesterol levels decreased in the STZ-induced diabetic
groups treated with S. officinalis extract (SOE) compared to the corresponding levels in the control groups. Moreover, in the ALL-
induced diabetic groups, SOE reduced triglyceride, LDL-cholesterol, and High-Density Lipoprotein (HDL)-cholesterol levels. Mal-
ondialdehyde (MDA) levels decreased significantly in the STZ and ALL-induced groups treated with SOE compared to the corre-
sponding levels in the control group. Further, Glutathione (GSH) levels increased but did not reach statistical significance. The levels
of Superoxide Dismutase (SOD) and Glutathione-S-Transferase (GST) showed a tendency to recover with SOE treatment in the
STZ and ALL-induced diabetic groups. In addition, Catalase (CAT) levels in the SOE treatment group decreased significantly com-
pared to those in the control group.

Conclusions: These results suggest that SOE might be an effective agent in attenuating oxidative stress in diabetic patients by
improving blood lipid profiles and inducing the anti-oxidative enzyme systems.
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ZEY 2 B AdIsEe] 7t a8l dF AR
Hsl Fo2 Qlate] PAAST} 4y Fo] o] 2 A
o2 HIEI Yt} (Wolff and Dean, 1987; Young and
Stout, 1987; Urano et al., 1991; Junqueira et al., 1986). —L
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A (Sanguisorba officinalis L.)= 7373} (Rosacease)l
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TS don, A A7k WEire] BEashHA AR Al
a3 T2 A3l 0.25 me] pore sizeE 7HI filter2
ol Fste] AR-SFAT

A
Streptozotocin  (STZ), Alloxan (ALL), Bovine Serum
Albumin (BSA), Superoxide Dismutase (SOD), Catalase
(CAT), Glutathione-S-Transferase (GST), Glutathione (GSH)
Z12] 3L Malondialdehyde (MDA): Sigma-Aldrich Co. (St.
Louis, MO, USApPIA Fsted ARt E32el8 4
F2)# (SST-tube)> BD vacutainer (Becton, Dickinson and
Company, Franklin Lakes, NJ, USA)Z%E T3t 28
3L D-PBS (Dulbecco's Phosphate Buffered Saline)2 Gibco
BRL Life Technology (Thermo Fisher Scientific, Waltham,
MA, USAPIA oSl ond, ZIeh QI Aloke: Saaeke
1] AHgaksict.

2 AE =

E=ole] (Peongteak, Korea)®ZH-E] Sprague-
50 viE] & AT F 180-200 S HU
o} F 5%, =% 22+ 1C, 1272 7712 9ge &
A ste] FE AFAA stainless steel cageol] 3+ mlE]®
glsto] WL 557k ARgehe Zbzke] APui AL (Samyang,
Seoul, Korea)?t &5 AHr2lo|&2 FHalith A48 157Y
S AgE] AR F AlgERleH, ddEES Alsol wet &
IHo 1vE 1oE sfo] A, STZ8 ALLE 9=

el gz, 9= 72 §F AF FEF (SOBE T

Dawley7l

kel

‘% NIE=Sa

3l ¥ (STZ+SOE Foit, ALL+SOE Fojdh)oz
AT (n=10, 200 mghkg FE& 3F7Fo). & 7= o
At FEAF st s=43 7rel=gRlel] wabA

2183519tk (52 E: DIUARB2014-024).

4. g
AYTES Fuafd A 1277F A7 & STZE 0.01

M citrate buffer (pH 4.5) ol =90 & 50mgkg bw. (0.2mé/
200 )& HAF 3 59| citrate buffer &%k
FAEIATE ALLS STZ9+ w0 2 83)5le] 90 mgkg
bw. (0.2mb200 g)= BT S}, FAF F 60AZF F AL
g oA dAg AFste] G547 (Allmedicus Co.,
GlucoDr AGM-2100, Anyang, Korea)Es ©|-8-3}] =431t}
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of thalA TR (Triglyceride, TG), SZ&|ZHE (Total
Cholesterol, TC), AE %= Aot Z@ 2HE (Low-Density
Lipoproteins Cholesterol, LDL-C), U= Xtk Fg~HE
(High-Density Lipoproteins Cholesterol, HDL-C) = &3t
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MDA®] &2 Suematsu 5 (1977)8] e F3t] Al
Zoll 20% acetic acid 1.5ml, 8.1% SDS 0.225ml, =F+
0.075ml, 12% TBA £ 1ml, 22|37 7} FANES 747} 2
ATk wESle 100TColA 308 7FE F LR (3,000 rpm,
103)8le] dedel tiste] 532 nm oA S3=
microsomal
membrane®] A& FASIE=E ¥ w3E}7] 9t NADPH
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As ZAI= PASW (version 19.0, IBM, Somers, NY,
USAYS ol&3t] 7zt d¥writt B3} FFUE T8I,
one-way Analysis of Variance (ANOVA) rtests &t
Duncan's Multiple Range Test (DRMT)ol| &Jste] 7 A&
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Table 1. Effects of Sanguisorba officinalis L. extract on body weight in streptozotocin or alloxan induced diabetic rats.

Groups/Week 0 1 3 4 5
Normal 180.3 + 10.5" 213.7 +13.4 245.6 + 15.5 286.1+16.9 340.4+23.7 390.5 £ 17.1
STZ7? 193.5 + 8.4 215.1 +10.5 234.6 + 23.4 257.5 +28.7 265.2 + 30.4**  249.4 + 28.1**
STZ + SOE? 185.5 + 6.7 218.7 +21.4 240.5 + 16.7 268.7 £ 16.7 2873 +16.9%*  302.6 £ 35.4*%*
ALLY 1914+ 6.7 219.5+6.9 238.4 +19.4 245.8 + 10.9 263.5 + 14.9** 2553 + 33.0**
ALL + SOE 188.4 £ 6.2 215.6 £ 14.2 235.2 £ 20.7 261.4+15.5 295.7 + 13.8* 315.8 £ 23.5%F

VAl data are expressed as mean standard deviations for triplicate experiments (n = 10). *Significantly different from normal at p <0.05,
**Significantly different from normal at p < 0.01, *Significantly different from STZ-control at p < 0.05, *Significantly different from ALL-control at
p <0.05 by student’s t-test. ?Streptozotocin (50 mg/kg, b.w.) and was injected intraperitoneally into Sprague-Dawley rats. *'The extract of
Sanguisorba officinalis was administrated orally for 5 weeks. YAlloxan (90 mg/kg, b.w.) was injected intraperitoneally into Sprague-Dawley rats.
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Table 2. The serum lipid profiles in streptozotocin or alloxan induced diabetic rats on extract of Sanguisorba officinalis.

Groups TC (mg/dl) TG (mg/dl) LDL-C (mg/dl) HDL-C (mg/dl)
Normal 62.3 £12.6" 482 +12.7 483+ 1.8 18.9£3.3
STZ7? 83.7 £ 17.6** 73.0 £ 26.3%* 65.4+ 1.8 30.5 + 5.5%*
STZ + SOE? 87.8 + 23.3%* 62.3 £ 16.5% 64.2 £ 1.7 31.2 £ 9.3%%
ALLY 74.8 + 17.1%* 70.0 + 16.8%* 57.6 +1.12 29.5 £ 5.9%*
ALL + SOE 72.8 + 27.5%* 62.8 £ 16.9% 59.8 £ 2.78 22.6 £ 5.2%%

TC; Total Cholesterol, TG; Triglyceride, LDL-C; Low Density Lipoprotein Cholesterol, HDL-C; High Density Lipoprotein Cholesterol. PAll data are
expressed as mean standard deviations for triplicate experiments (n = 10). *Significantly different from normal at p < 0.05, **Significantly
different from normal at p < 0.01 by student’s t-test. ?Streptozotocin (50 mg/kg, b.w.) and was injected intraperitoneally into Sprague-Dawley
rats. *The extract of Sanguisorba officinalis was administrated orally for 5 weeks. “Alloxan (90 mg/kg, b.w.) was injected intraperitoneally into

Sprague-Dawley rats.
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3. MDA ¥ GSH &2t big}

A kskEe] F7hs oF 7K 54 SSHE R
o1&k 7+ &4o] ARleleks dhdo] QI E| AL ol
I ksl 2B 2 & A7) A S 2
o] A= 3 WAk 2 o= HarEo] girt (Kadowak
et al., 1989). 3iksl A& W32 F2]7150l <8l Al2E X
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£ Fatsixde) A% Hek

weh, B AFoME STZ 2 ALLE 239 P FHol
SOEE Foigo 24 MDA 3 Hals 2Rl MDAE

A=t vlaLste] STZ % ALL AE= e B ozt
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Table 3. The contents of MDA and GSH in streptozotocin or
alloxan induced diabetic rats on extract of Sanguisorba

officinalis.
Groups MDA (nmol/g) GSH (nmol/g)
NC 1.39+0.15" 8.05 + 0.85
STZ? 2.98 £ 0.65** 6.56 = 0.62**
STZ + SOBY 2.14 + 0.29%**# 7.34 £0.51*
ALLY 2.83 £ 0.53%* 6.56 £ 1.00**
ALL + SOE 2.51 £ 0.12%*1 7.29 £ 1.25%

MDA; Malondialdehyde, GSH; Clutathione. "All data are expressed
as mean standard deviations for triplicate experiments (n = 10).
*Significantly different from normal at p <0.05, **Significantly
different from normal at p < 0.01, *Significantly different from STZ-
control at p <0.05, Significantly different from ALL-control at p <
0.05 by student’s t-test. ?Streptozotocin (50 mg/kg, b.w.) and was
injected intraperitoneally into Sprague-Dawley rats. *The extract of
Sanguisorba officinalis was administrated orally for 5 weeks. YAlloxan
(90 mg/ke, b.w.) was injected intraperitoneally into Sprague-Dawley
rats.

AN FeFel ST (p<0.0DHE 1 & & 3lon, o]z
STZ Fol=2 <13 P FEA] oxygen free radical 2] A4
I sksly 2B 27F kst 23 o] IitsiR|doe] Ft
H A3t 7+ A4 MDA #e] S7heth= Hil (Bang
et al., 2002)%} Bls=gt A3E UERATE SOE Fo Al B
iz Blaste] foHl A (p<0.0)E UERATH
(Table 3).

T frdel osiA AR AE FstES GSHel 23
A Baj=lo} AA”L GSHe AU A" IbeleEa
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T3 Uk (Kim, 1994). STZ ¥ ALLE 2% g Fd
SOEE Fof o 2M GSH &% WslE &<Igt A3}, Table

33} 7ol GSHe| ke /gt HlaLste] BimrhzolA
745 YeRTE SOE Fodol 9JsA] z}2t 7.34 +0.51 nmol/g
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&3 AEEA BN AF FEEANA S (-
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&S o o= HuHI At} (Baynes, 1991; Wonhaieb
and Godin, 1987). ©]¢} 7+2 2ls} 2~E# 2= LDL Ak},
Az U A A 7lsold, MESSS dovls 304 A
E A 58 oplele] Yy EaiESe dovle 8
g olxt2 d# A vt (Wolff and Dean, 1987; Junqueira
et al., 1986).
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718 Ak} HE= SODe ojsl] AAE FkskraE sk
gk Aolgke AFEHet FARAS (Gao er al., 2012).
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Table 4. The hepatic cytosolic activities of SOD, CAT, and GST in
streptozotocin or alloxan induced diabetic rats on extract
of Sanguisorba officinalis.

Group ~ SOD (unit/mg) ~ CAT (nmol/min) GST (nmol/g)
NC 13.49+298" 18547 +10.63 107.81+4.79
ST1Z? 9.16 £ 1.44%* 39240 + 13.71%*  79.07 + 7.89**

STZ + SOEY 10.20 £ 0.68* 226.10 + 35.60%** 9513 +9.84
ALLY 9.88 £ 1.27** 347.50 £ 49.90** 81.84 + 8.28*
ALL + SOE 10.72 +1.39* 236.70 + 29.40**" 90.70 + 8.63*

SOD; Superoxide Dismutase, CAT; Catalase, GST; Clutathione S-
Transferase. "All data are expressed as mean standard deviations for
triplicate experiments (n = 10). *Significantly different from normal
at p <0.05 **Significantly different from normal at p <0.01,
#Significantly different from STZ-control at p < 0.05, *Significantly
different from AlL-control at p<0.05 by student’s t-test.
?Streptozotocin (50 mg/kg, b.w.) and was injected intraperitoneally
into Sprague-Dawley rats. *The extract of Sanguisorba officinalis was
administrated orally for 5 weeks. *Alloxan (90 mg/kg, b.w.) was
injected intraperitoneally into Sprague-Dawley rats.
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