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Antioxidant properties of polysaccharides from platycodon grandiflorum

and its hypoglycemic effect on type 2 diabetic rats
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Abstract: Objective: This study aimed to investigate the antioxi-
dant activity of polysaccharides from Platycodon grandiflorum
and its hypoglycemic effect on type 2 diabetic rats. Methods: Ex-

traction and determination of P. grandiflorum polysaccharide
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content and its ability to scavenge different free radicals The rats
were fed with high-fat and high-sugar feed for 6 weeks. After
6 weeks, the rats were intraperitoneally injected with STZ
(30 mg/kg « BW) to establish type 2 diabetes models (T2DM),
which were divided into normal group, model group, and P.
grandi florum-polysaccharide high-dose group (400 mg/kg) and
low-dose group (200 mg/kg), and positive group (metformin
200 mg/kg). The body weight and fasting blood glucose (FBG)
were measured regularly for 8 weeks. In the last week, an oral
glucose tolerance (OGTT) test was performed, and rat serum
and liver were taken to determine the changes in lipid metabolism
indexes and related oxidases in rats. Results: The content of
platycodon grandiflorum polysaccharide was 89.65%, and the
scavenging ability of DPPH « , ABTS"™ «, « OH and PTIO at a
concentration of 1 000 pg/mL were 91.3%, 89.7% , 83.8%, and
90.4% , respectively. Compared with the model group, P. gran-
di florum polysaccharide could effectively alleviate the weight loss
of T2DM rats, significantly reduced their FBG (P <C0.05), and
significantly increased the level of OGTT (P <C0.05). After high-
dose treatment of P. grandiflorum polysaccharide, the levels of
TC, TG, LDL-C and MDA decreased significantly, and the levels
of HDL-C, SOD, GSH, and CAT increased significantly (P <C
0.05) with dose-dependence. Conclusion: P. grandi florum poly-
saccharide has good antioxidant properties and can reduce blood
sugar by improving lipid metabolism and oxidative stress levels in
T2DM rats.
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Figure 1 Standard curve of polysaccharides
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Table 1 Body weight of T2DM rats g
20 51 0 J 2 J& 4 7 6 J& 8 J&

EH A 305.1643.27*  326.82+4.36° 348.78+3.12¢ 374.27+4.05¢ 388.69+4.63¢
LT 2] 352.68+3.58" 387.37+3.96¢ 380.15+4.63> 362.76+4.07* 343.23+4.92¢
s 22 AT R e 2 356.8445.63"  375.62+6.37"  386.7946.79" 370.35+5.78" 360.26+6.04"
il A8 22 Ml g 7 41 346.36+4.38>  370.16+5.06> 382.8644.94"> 376.26+5.12" 365.3445.68¢
PR P21 353.7845.24"  370.36+6.39" 388.2145.96" 379.95+6.27" 370.55+6.04¢
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Table 2 Fasting blood glucose of T2DM rats mmol/L
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T RN RN 2 5 3 (P<C0.05) .,

AR 03 O 2 S 5 525 O AR 0
T EmE T hesRmaRd 0 A A 5 A 6 T2DM K LS B AR A
O P2 2.6 3f T2DM k& SOD.GSH.CAT MDA K
% 3 WA, 5IE# 4 b, BT 41 SOD, GSH,
CAT &R 2 T % (P<<0.01) , MDA % ) & 2 7t
= (P<0.0D) , &5 8 Z WA YT )5 7 A K T2DM K B
i) SOD.GSH,CAT 7K ¥ . A R AL MDA /KF-, H 5 #
RUZLAH B, 5 70 2 A B 22 0 41 BB % i B 3 4R = SOD,
0 30 60 20 GSH.,CAT /K (P<C0.01) , M i 2 &k MDA /K (P <<
o 0.01) . 70" 22 BFGU9K th . 5 95 0 2 B0 A 6% 381 49 R
95 /DN B R 4 A L B A LA BB PR VE L IR I
ZAE AT RE S AR R AL R OK A 6, 5k 50 45 R — 3.
p BEHE DN L A A5 22 0 T R R W 0 B T2DM K BRUL A4 Py
FA) A A IO 87K - DT A2 3] 2 I A A T

IS
(=}
1

W
=
T

—
(=}
T

i
Glucose tolerance/(mmol + 1.7)
[\)
(=]

S

£ 5IEH AL E S B (P<0.05), # £ 5 1F % 414 b 2 Rk
B (P<0.01); «» 5ERAM L2 5 8% (P<0.05), » = L
T4 A b 22 R R 3 (P<<0.01)

B3 R % T2DM K £ OGTT 4%~

Figure 3 Effect of platycodon grandiflorum polysaccha- 3 gjn:i*/lﬁ\
ride on OGTT of T2DM rats I R W] B R 20 A AR AT m b AR T L T e g
51 201
| i #
_::\ 4 * ~15p
g7, #7
= =100
mE2f =&
S = 0.57
0 0.0
ERA BT T*’[ﬁ%*ﬁ ez i ﬁi’ﬂ Qﬂ AT F*E%*Fﬁ TR ZHE PR TFIF{/E
']ii'ﬂ f=gl e b v % e |
i (a) c i (b) TG
20 3 i
{ET? L8 o mT: o
M=o = 20
oz £ 1. oz £
2 E <
T =4
£ 04} g ﬂ
0 0
ERA BRI M@EZW ’I‘H‘EZ*P:‘ FH ﬁi’ﬂ EHA BRI T“‘LEZ@‘ TEREZ RN PR f&"‘ﬁﬂ
FHEAL e 3R 2 e R R
(r)HDLC (d)LDLC

£ HIEFAMILZESF BFEP<0.05), # # 5IEFAMN 2 FWEE(P<T0.01); « 5HIRILIN 257 825 (P<T0.05), » « HHIRY]
A HE 22 S B 3 (P <C0.01)
B4 A% T2DM X & TC.TG,HDL-C,LDL-C # % v
Figure 4 The effect of platycodon grandiflorum polysaccharide on TC, TG, HDL-C, LDL-C in T2DM rats
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Table 3

SOD, GSH, CAT, MDA content in T2DM rats

4151 SOD/(U « mg™ 1) GSH/(pmol « g~! CAT/(U+ mg™ 1) MDA/(U + mg™")
iE 4 586.24+10.85¢ 234.124:6.25° 88.262.85 4.1641.284
RLAY 2] 265.7848.43¢ 95.4643.86¢ 40.5441.674 15.24 42,581
i AT 22 WAV ) 2 41 382.46+9.67¢ 128.8244.424 46.781.894 9.862.06"
it A 22 W e 7] o 41 485.52410.12¢ 178.65+5.71¢ 62.5343.24¢ 7.38+1.76¢
FHPE 20 506.39+11.36" 190.34+6.62" 70.24+4.28 6.81+1.64¢
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