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Studies on the Anti-diabetic Activity of Eucommia ulmoides Oliver
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College of Pharmacy, Kyung Hee University, Seoul 131 and
*National Institute of Health, Seoul 122, Korea

Abstract—The anti-diabetic effects of the methanol extracts of Cortex, Ramulus and
Folium part of Eucommia ulmoides Oliver were investigated by the experimental diabetic
model in rats. The increased blood glucose level in the diabetic rats induced by alloxan
and streptozotocin was significantly lowered and a marked increase in body weight was
shown with the treatments of the extracts of Cortex and Folium. The blood insulin
level lowered by streptozotocin pretreatment was significantly recovered with the
treatment of the extract of Folium. In glucose tolerance test, the extracts of Cortex
and Folium displayed a significant inhibitory effect on the glucose level. The extracts
of Cortex and Folium also caused a marked inhibition in increased blood pressure in

the diabetic rats induced by alloxan.

Keywords—Eucommia ulmoides Oliver « Eucommiaceae « anti-diabetic activity » allox-

an - streptozotocin « experimental diabetic model
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Table 1. Effects of Eucommia ulmoides on blood glucose levels at various periods in

alloxan-treated rats

Dose number

Time after iniection of alloxan (mg/dl)

Groups (mg/kg, of

p.0.) animals 2 5 8 11 14 17 (days)
Normal — 5 94,8--10.10 81.9+ 6.47 88.0% 6.56 105.1%+ 5.17 77.24+ 7.87  90.8% 8.04%
Control — 5 309.9411.31 353.6+13.95 325.3413.34 296.11+13.92 251.84+14.90 217.0% 8.56
Cortex 1, 000 5 303.4+17.87 336.9117.03 292.7-+15.82 245. 312, 60* 193.3+16. 87* 144. 4+14. 53%*
Ramulus 1, 000 5 305.9+16.54 356.4416.54 326.01+18.36 297.11+16.39 252.3:£20.02 213.11+17.14
Folium 1, 000 5 315.0+15.18 361.1+19.64 316.2+18.26 269.0+15.89 204.1+13.51* 164. 1+11. 26**

Normal; Alloxan-untreated group,
. Control; Alloxan-treated group (43mg/kg, i.v.)
a) Mean+standard error

* Statistical significance compared with control data; *p<{0.05 and **p<0. 01.

Table II. Effects of Eucommia ulmoides on blood glucose levels at various periods in STZ-

treated rats

Dose Number

Time after injection of STZ (mg/dl)

Groups (mg/kg, of

p.0.) animals 2 5 8 11 14 17 (days)
Normal — 5 94.8+10.10 81.9% 6.47 88.0+ 6.56 105.1% 5.17 77.2% 7.87 90.8+ 8.04%
Control — 5 248.4x13.01 288.5::14.02 264.5:+15.03 234. 4+£12.58 201.12:13.37 190.7414.38
Cortex 1, 000 5 264.2+12.70 289.9+13. 41 241.4412.60 192.511.96% 163.1412.28 126.2+10.01
Ramulus 1, 000 5 265.31+14.19 283.7114.50 270.2+14.46 248.8+13.89 204.0*13.41 185.4+12.84
Folium 1,000 5  249.6:£12.16 262. 1-10.97 235.8410.94 180.8=10. 10* 156.6 9.66 119.4+ 9.67+*

Normal; STZ-untreated group,
Control; STZ-treated group (38 mg/kg, i.v.),
a) Mean+standard error,

* Statistical significance compared with control data; *p<0.05 and **p< 0. 0l.
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Fig. 1. Effects of Eucommia umoides on body weight
at various periods in alloxan-treated rats.
Normal; Alloxan-untreated group

Control; Alloxan-treated group(43 mg/kg, i.v.).
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Fig. 2. Effects of Eucommia ulmoides on body weight
at various periods in STZ-treated rats.
Control; STZ-treated group(38 mg/kg, i.v.).
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Table III. Effects of Eucommia ulmoides on insulin levels at various periods in STZ-

induced diabetic rats

Time after injection of STZ (uU/ml)

Number
Groups of
animals 2 6 10 14 18(days)
Control 5 26.84+2.45 21.78+3.63 22.62%3.79 25.74-+3.37 30.14+4.11%
Folium (1, 000mg/kg, p.o.) 5 25.86+3.47 26.08+2.73 32.284+3.35 38.8243.73*% 39.80+4.25

Control; STZ-treated group(38 mg/kg, i.v.)
a) Mean+standard error,

* Statistical significance compared with control data;

*p<0. 05.

Table IV. Effects of Eucommia ulmoides on blood glucose levels in the glucose tolerance test in rats

Dose Number

Time after injection of glucose (mg/dl)

Groups (mg/kg,  of

i.p.) animals 0 30 60 120 180 240(min.)
Control — 5 103.8:13.84 265.72-12.71 240.7+10.53 201.3710.56 180.1+11.65 165.9410. 312
Cortex 1, 000 5 109.944.83 229.2+ 9.03* 191. 4:4-12. 42* 160.7--10.8* 152.0+ 8.06 142.3+ 8.52
Ramulus 1, 000 5 76.916.11 262.0+12.52 240.9+12.80 200.5+£11.99 183.1+11.35 172.0+10.38
Folium 1, 000 5 99.745.62 218.84-10. 83* 201.9410.85* 175.0+ 8.84 165.81 7.99 146.2+ 8.25

Control; Glucose-treated group (1, 800 mg/kg, i.v.),
a) Mean+standard error,
* Statistical significance compared with control data; *p< 0. 05.
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Table V. Effects of Eucommia ulmoides on blood pressure at various periods in alloxan-treated rats

Dose  Number Time after injection of alloxan (mmHg)
Groups (mg/kg, of

p.0.) animals 0 2 6 10 14(days)
Control — 5 94.6+2.29 115.2+2.16 128.8+2.25 121.6+2.63 118.61+2.13%
Cortex 1, 000 5 92.4+3.79  109.6+3.11 113.24-4.54% 106. 4+2. 38** 100. 62, 15***
Ramulus 1, 000 5 92.6+2.29 118.0+%3.63 119.6+4.12 115.8+1.88 113.4+3.13
Folium 1, 000 5 90.242.93  103.2--3.55% 110.2--2. 54%* 105, 02, 58** 103. 8+2. 82%*

Control; Alloxan-treated group (43 mg/kg, i.v.)
a) Mean+standard error

* Statistical significance compared with control data; *p<0.05, **p<{0.01, ***p< 0. 001.
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