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Effect of Eucommla ulmoides Leaves Flavonoids on Blood Glucose Control and Protection of Islet Cells in
Diabetic Rats  XING Dong-jie*, SUN Yong-xian, CHEN Gui-yu, SU Shi-zhen ( Shandong College of
Traditional Chinese Medicine, Yantai 264199, China)

[ Abstract | Objective: To explore effect of Eucommla ulmoides leaves flavonoids on blood glucose
control and the protection of islet cells in diabetic rats. Method; Streptozocin was used to copy diabetic rats
model, modeling rats were divided into four groups, model group, positive drug group (glyburide, 10 mg kg ™'),
E. ulmoides leaves flavonoids groups (2.5, 5.0 g -kg™'), the normal group was setup. After 28 days fasting
blood glucose (FBG) was collected, serum free insulin ( FINS) level and oral glucose tolerance test were carried
out. Superoxide dismutase (SOD), glutathione peroxidase ( GSH-Px) and malondialdehyde ( MDA) content of
pancreas homogenate was assayed. Hematoxylin and eosin ( HE) staining was used to the microscopic observation
islet morphology and cell number. Result; Compared with normal group, the significant increase of FBG and
MDA, FINS falling and reduced glucose tolerance, the SOD and GSH-Px levels in model group rats were
observed. Pathological islet apparently showed atrophy (P <0.01). Compared with model group, E. ulmoides
leaves flavonoids could obviously decrease the MDA level, raise the level of SOD and GSH-Px, reduce FBG,
improve glucose tolerance and the level of FINS (P <0.01, P <0.05). Pathological section showed that the rat
islet was increased, the number of cells was increased obviously (P < 0.01, P < 0.05). Conclusion:
E. ulmoides leaves flavonoids can obviously reduce the blood sugar of diabetic rats, improve the glucose tolerance,
and increase the level of FINS, has the protection of islet cell function, antioxidative stress reaction is one of its
mechanisms.
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F1 A EWANERFRABREEIRAEHZM (2 £5,2=10)
Table 1 Effects of E. ulmoides leaves flavonoids on body weights and water quantity of diabetic rats (x +s,n=10)
o 5 & kg oK &
/g-kg ™! 0d 74d 14 d 28 d /mL-kg™'-d"!
iE# - 195.2 +5. 4 205.2 6.6 208.8 +3.5 224.6 +3.8 45.8 £3.2
FEAR - 176.7 £6.9" 180.8 =4.7" 183.7 £4.6" 189.2 £4.6" 91.5+5.3"
& 5 A Ik 0.01 178.9 7.0V 184.3 £8.6" 189.7 £9.0 205.8 £7.8% 71.5 +4.7%
b e v 2 R 2.5 179.2 £5.7" 182.7 +8. 4" 188.8 £9.3 203.4 +9.3% 70.5 +5.5%
5.0 173.7 5. 4" 183.2 £9.1" 191.7 £9.2% 210.8 £7.5% 66.0 =8.1%
W SIEWALHED P <0.01; BRI HE P <0.05,% P <0.01; S AR 4 P <0.01(£2~5 ).
F2 MMM EIAXERB AR FBG,FINS B (5 £s5,n=10)
Table 2 Effects of E. ulmoides leaves flavonoids on FBG and FINS of diabetic rats (x +s,n =10)
4 FBG/mmol - L~ FINS
!
/gkg ™! 0d 14 d 28 d /mU-L"!
% - 5.02 +0.79 4.79 £0.61 5.39 £0. 68 23.90 +1.74
LT - 21.29 £2.26" 22.06 £1.93" 21.80 £1.55" 12.40 +1.23"
& 3 A ik 0.01 20.82 +1.95" 12.45 +0.78% 10. 17 =0. 76> 21.37 £1.28%
b v 2 7 2.5 21.32 £1.72" 19.80 +1.48% 16.04 +1. 023 14.73 £0.90%%
5.0 21.11 2. 06" 18.61 =1.89% 14.35 £0. 7734 16.94 £2.25%%

F3 MMM EMIERF AR ORAE MRS (OGTT)

G (x +5s,n=10)

Table 3 Effects of E. ulmoides leaves flavonoids on oral glucose tolerance test of diabetic rats (x +s,n =10)

7l it 1/ mmol - 1, 7! OGTT i) AUC
|
/g'kgil 0 min 30 min 60 min 120 min /mmol+h-L !
iE# 4.83 0. 60 8.84 +0. 69 6.81 +0.40 4.98 0. 60 16.39 + 1. 04
R HY 19.91 £1.53" 25.45 1. 34" 21.53 0. 84" 21.01 £1.21" 50.60 £1.75"
& 51 A IR 0.01 18.81 1. 34 23.02 +0.95% 14.35 £2.39% 11.25 0. 82% 36.48 £1.59%
Ao ot 5 T 2.5 19.01 +1.60 24.98 +1. 11 17.91 £1.02% 15.52 +1.26% 42.31 1. 46>
5.0 18.80 + 1. 64 21.86 +1.43% 16.05 £1. 03 14.65 £1. 00> 39.41 +1.29%
3.5 KU KEUER4L41T SOD,GSH-Px, MDA fiy 1t A, SIEEX ALK 2E P E (P <0.01);5

B 5 IE R4 Ho e BB ZE A L SOD, GSH-Px K
R, MDA K- T35 (P <0. 01 ) 5 SR 4 LA, At
it 2 25 25 20 58 9] B T & SOD, GSH-Px 1) 7K
-, BEAIR MDA 7K (P <0.01) , L3 4,

R4 AR EER X R S K R BRI A LK s SOD, MDA, GSH-Px i
M (x+s,n=10)

Table 4  Effects of E. ulmoides leaves flavonoids on SOD, MDA

and GSH-Px of diabetic rats pancreatic tissue (x £s,n=10)

F = SOD MDA GSH-Px
il

/g kg ™! /U+-mg ™! /pmol-g ! /U-mg ™"
EH - 22.4+1.4 1.3+0.3 63.9 £5.2
iely] - 7.4%2.2Y  5.6x1.2" 25.2 3. 1Y
¥ %) A< g 0.01 8.2+2.3 4.9+1.0 28.3 +4. 1%
PP EEE 2.5 15.3£2.2%% 2.4£0.9%% 49,2313

5.0 19.2 £2.4%% 1.7£0.3%%  58.3+3.7%%
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Table 5 Effects of E. ulmoides leaves flavonoids on of pancreatic

tissue morphology of diabetic rats (x +s,n =10)

il Flit/g kg™ BRBEA/um® BSR4
EH# - 8 168 + 161 89.3 +6.7
LR - 2 244 +256" 35.5+6.2"
6 51 A% I 0.01 2197 =194 34.4£3.1
oL A et 8 2.5 3942 1563 40.8 £4.4%9

5.0 4 464 +254°) 50.4 +6. 4%
4 iFig
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Fig.1 Effects of E. ulmoides leaves flavonoids on pancreatic tissue

morphology of diabetic rats( HE, x200)
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