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ABSTRACT

Purpose: Dendropanax morifera Leveille (DML) exhibits diverse biological and pharmacological activities, including anti—
oxidative effect, anti—cancer activity, hepatoprotection, immunological stimulation, and bone regeneration, As part of
the identification for novel functions of DML, we investigated the therapeutic effects of DML on diabetes induced by
streptozotocine (STZ) treatment, Methods: First, the four extracts including the water extract of leaf (DLW), the ethanol extract
of leaf (DLE), the water extract of stem (DSW), and the ethanol extract of stem (DSE) were collected from the leaf and stem of
DML using a hot water and ethanol solvent, Alterations in body weight, glucose concentration, insulin level, and pancreatic
islet structure were investigated in diabetic mice after treatment with extracts of DML for 2 weeks, Results: Among four
extracts, the highest level of total polyphenols and total flavonoids was detected in DLW, while the lowest level of these was
measured in DSE, The radical scavenging activity was also higher in DLW than in the other three extracts at the concentration
of 25—-100 pg/mL, although this activity was maintained at a constant level in all groups at the concentration of 500 wg/mL,
Based on the results of anti—oxidant activity, DLW and DLE were selected for examination of anti—diabetic effects in a
diabetes model, Body weight was gradually decreased in all STZ treated groups compared with the No treated group.
However, four STZ/DML treated groups maintained a high level of body weight during 7-14 days, while the STZ/vehicle
treated group showed a gradual decrease of body weight during the same period. Also, a significant decrease or increase
in the concentration of glucose and insulin in the blood of the diabetes model was detected in a subset of groups, although
the highest increase was detected in the STZ/DLE-200 treated group. In addition, the histological structure of pancreatic islet
was significantly recovered after treatment with DLW and DLE. Conclusion: These results suggest that DLW and DLE may
contribute to attenuation of clinical symptoms of diabetes as well as prevent the destruction of pancreatic f—cells in STZ—
induced diabetes mice.
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Table 1. Contents of total polyphenols and flavonoids in hot water
extracts and ethanol extracts from Dendropanax morifera Lev-
eille

Total polyphenols') Total flavonoids?

(bg/Q) (bg/Q)
DLW 19,080.51 + 3.569°3) 1,018.90 £0.07°
DLE 12,561.03+3.21°¢ 803.79+0.17°
DSW 12,207.18+ 2.35° 228.83+0.07¢
DSE 10,266.66 +0.89° 220.68+0.119

1) Milligrams of total polyphenol content/g of plants based on
gallic acid as standard.  2) Milligrams of total flavonoid con-
tent/g of plants based on quercetin as standard.  3) Each value
ismean+S.D. (n=3).

a~d Means with the different letters are significantly different (p <
0.05) by Duncan's multiple range test.

DLW, water extract of leaf; DLE, the ethanol extract of leaf; DSW,
water extract of stem; DSE, ethanol extract of stem.
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Table 2. DPPH radical scavenging activity of Dendropanax morifera Leveille hot water extracts and ethanol extracts

Radical scavenging activity

Sample
DLW DLE DSW DSE BHA
25 pg/mL 18.28+3.11¢ 15.27 £1.99¢ 574+2.77° 10.84+2.72° 29.67 +1.659
50 pg/mL 28.81+£3.72° 22.78 £2.55° 12.44 +1.04° 11.76+£0.64° 50.26 % 4.049
100 pg/mL 59.68+2.20¢ 47.52+0.91° 24.58+0.87° 2211 +1.49° 76.55+2.949
500 pg/mL 75.72+£5.95 78.87 £6.78 77.04£6.91 75.11£6.61 82.71+7.54
ICso (Mg/mL) 212.70 243.33 308.30 317.07 46.46

All values are mean £ S.D.

a~d Means with the different letters are significantly different (p <0.05) by Duncan's multiple range test.
DLW, water extract of leaf; DLE, the ethanol extract of leaf; DSW, water extract of stem; DSE, ethanol extract of stem; BHA, butylatedhy-

droxyanisole.
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Fig. 1. Change in body weight and glucose concentration follow-
ing DLW and DLE treatment. (A) Body weight of the mice in the 6
groups was measured using a chemical balance after the final
DLW and DLE treatment. (B) The mice were treated orally with
DLW and DLE (100, 200 mg/kg body weight/day) for 2 weeks. The
glucose concentration was measured in the blood collected
from the tail vein of mice at seven different times using the sensi-
tive strip of the Blood Glucose Monitoring System The control
group received the vehicle only. Data are reported as the mean
+SD from 3 replicates. “Means with the different letters are sig-
nificantly different (p < 0.05) by Duncan's multiple range test. A
statistically significant difference for specific level in some groups
was represented as a group within Dash-lined box. NC, normal
control; STZ/DLW-100, streptozotocin/water extract of leaf-100
mg/kg; STZ/DLW-200, streptozotocin/water extiract of leaf-200
mg/kg; STZ/DLE-100, streptozotocin/ethanol extract of leaf-100
mg/kg; STZ/DLE-200, streptozotocin/ethanol extract of leaf-200
mg/kg.
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Fig. 2. Change in insulin concentration and the morphology of
pancreatic islet following DLW and DLE treatment. (A) The insulin
concentration was detected in the serum of streptozotocin-
induced diabetic model animals on the final day. This kit has 0.1
ng/mL of sensitivity and inter-assay coefficient of variation was in
the 2.86-5.17 range. Data are reported as the mean * SD from 3
replicates. “"°“Means with the different letters are significantly dif-
ferent (p < 0.05) by Duncan's multiple range test. (B) Histological
analysis and immunostaining analysis for insulin expression. The
expression level of insulin was detected in the pancreatic islets of
STZ/vehicle treated mice by immunostaining analysis. A high
intensity was observed in the pancreatic islets of the DLW or DLE
treated mice compared with the STZ/vehicle treated mice at
200x magnification.NC, normal control; STZ/DLW-100, streptozoto-
cin/water extract of leaf-100 mg/kg; STZ/DLW-200, streptozotocin/
water extract of leaf-200 mg/kg; STZ/DLE-100, streptozotocin/eth-
anol extract of leaf-100 mg/kg; STZ/DLE-200, streptozotocin/etha-
nol extract of leaf-200 mg/kg.
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Table 3. Urinalysis of normal and STZ-induced diabetic mice fed
with Dendropanax morifera Leveille

Group Glucose PH
NC 0 6.50+0.00
Vehicle 2,000.00 £ 0.00° 5.50+0.00°
STZ/DLW-100 2,000.00 £ 0.00° 5.50+0.00°
STZ/DLW-200 525.00 + 984.46%P 5.88+0.75%0
STZ/DLE-100 2,000.00 £ 0.00° 5.50+0.00°

STZ/DLE-200 175.00 + 106.079P 5.75+0.65%P

Values are mean £ SD(n=6).

a~b Means with the different letters are significantly different (p <
0.05) by Duncan's multiple range test.

NC, normal control; STZ/DLW-100, streptozotocin/water extract of
leaf-100 mg/kg; STZ/DLW-200, streptozotocin/water extract of
leaf-200 mg/kg; STZ/DLE-100, streptozotocin/ethanol extract of
leaf-100 mg/kg; STZ/DLE-200, streptozotocin/ethanol extract of
leaf-200 mg/kg.
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