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Antidiabetic Effects of Mixed Extract from Dendropanax morbiferus,
Broussonetia kazinoki, and Cudrania tricuspidata
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Jeonju AgroBio—Materials Institute,

’Dongbu Eastern Herbal Medicine Agricultural Association Corporation

ABSTRACT

Dengropanax morfiferus (D), Broussonitia kazinoki (B), and Cudriania tricuspidata (E), a widely cultivated species in
South Korea, has been used as traditional medicine to treat numerous diseases. In this study, we evaluated the
antidiabetic effects in a various signaling mechanisms using mixed extract and major component contents were
analyzed by HPLC in the combined extracts from Dengropanax morfiferus, Broussonitia kazinoki, and Cudriania
tricuspidata (DBCE). DBCE inhibited a-glucosidase and a-amylase activation and showed potent antioxidant effects,
which are evaluated using DPPH, ABTS, and SOD assay. Cytokines, which are released by inflammatory cells in
pancreatic islets, are involved in the pathogenesis of type 1 diabetes mellitus. DBCE showed the protective effects
in RINm5F cells against cytokines-induced damage by suppressing inducible nitric oxide (NO) synthase and COX-2
expression and NO production. Insulin resistance is the primary characteristic of type 2 diabetes. Therefore, the
regulatory effect of DBCE on glucose uptake and production are investigated in insulin-responsive human HepG2
cells. DBCE stimulated glucose uptake, prevented Glut2 and phosphor-IRS1 downregulation induced by high glucose
(HG, 30 mM). Moreover, DBCE pretreatment diminished glucose levels, PEPCK and G6Pase overexpression provoked
by HG. These findings suggest that DBCE might be used for diabetes treatment through alpha-glucosidase or
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alpha-amylase activity regulation, pancreatic beta cell protection, hepatic glucose sensitivity improvement. Cytokines,

which are released by inflammatory cells’ infiltrations around the pancreatic islets, are involved in the pathogenesis

of type 1 diabetes mellitus.
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Fig. 1. HPLC profiles of mixed extract of Dendropanax morbiferus, Broussonetia kazinoki, and
Cudrania tricuspidata (DBCE). (A) The structure of compounds 1-6. (B) The HPLC
chromatograms of DBCE.
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Fig. 2. Effects of DBCE on cytokines—induced decrease of viability in RINmSF cells. (A) Cytotoxicity
of DBCE was determined by MTS assay after 48 h. (B) The RINmS5F cells (1x10%) were
pretreated with indicated concentrations of DBCE for 1 h, and then treated with cytokines
(TNF—a 10 ng/mL, IFN—v 10 ng/mL, and IL—13 5 ng/mL) for 48 h. (C) The RINm5F cells
were pretreated with 100 mg/mL of DBCE, DE, BE, and CE for 1 h, and then treated with
cytokines (TNF—a 10 ng/mL, IFN—v 10 ng/mL, and IL—18 5 ng/mL) for 48 h. Cell viability
was determined by MTS assay. Each value are means = SD from three independent
experiments and normalized to percentage of control.
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Fig. 3. Inhibitory effects of DBCE on cytokines—induced nitric oxide production and iNOS or COX2
overexpression. RINmSF cells were pretreated with indicated concentrations of DBCE for 1 h,
and then followed by cytokines for 24 h. (A) NO production was determined in culture
supernatant using Griess reagent. (B) Expression of INOS and COX-2 were determined by
Western blotting. Equal amounts of total protein were resolved by SDS—PAGE. (C)

Quantification of the target protein bands relative to [—actin. Each value are means =
from three independent experiments.
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Fig. 4. Protective effects of DBCE on the decreased glucose uptake, Glut2, and phosphorylated IRS1
levels by 30 mM glucose in HepG2 cells. HepG2 cells were incubated with indicated
concentrations of DBCE for 24 h were exposed to 30 mM glucose for additional 24 h and
then treated with 100 nM insulin and then followed by cytokines for 24 h. (A) Glucose
uptake expressed as relative fluorescence unit (RFU). (B) Expression of Glut2 and p—IRS1
were determined by Western blotting. Equal amounts of total protein were resolved by
SDS—PAGE. Metformin (Met) used as a positive control. Each value are means £ SD from
three independent experiments.
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Fig. 5. Effects of DBCE on glucose production and PEPCK and G6Pase overexpression and Glut2, and
phosphorylated IRS1 levels by 30 mM glucose in HepG2 cells. HepG2 cells were incubated
with indicated concentrations of DBCE for 24 h were exposed to 30 mM glucose for additional
24 h and then treated with 100 nM insulin and then followed by cytokines for 24 h. (A)
Glucose production was expressed as glucose content (mg) which was normalized by total
protein content (mg). (B) Expression of PEPCK and G6Pase was determined by Western
blotting. Equal amounts of total protein were resolved by SDS—PAGE. Metformin (Met) used
as a positive control. Each value are means = SD from three independent experiments.
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Table 1. The contents of six flavonoids (ug/mg) in DBCE

Flavonoids Content (ug/mg)
Chlorogenic acid 28.06 = 1.39
Rutin 6.44 £ 0.40
Marmesin 0.06 = 0.00
Nicotiflorine 0.16 = 0.00
Apigenin 0.28 = 0.01
Kaempferol 13.71 = 1.33

Each value represents mean £ SD (n=3)

Table 2. DPPH and ABTS radical scavenging and SOD activity of DBCE

Sample DPPH (ICs0") ABTS (ICs0") SOD (ICs0")

DBCE 0.016 + 0.006™ 0.079 £ 0.004™ 0.092 + 0.003™
Ascorbic acid™ 0.032 + 0.001™ _ 3

Trolox™ — 0.010 + 0.001* _

“ICs0 value in the concentration (pg/mL) of sample required for 50% inhibition
“Each value represents mean = SD (n=3)
“*Ascorbic acid and Trolox are used as positive controls

Table 3. Effect of DBCE on a—glucosidase and a—amylase activity inhibition (AGI and AAI)

Sample AGI (ICs") AAT (ICs")
DBCE 0.016 % 0.010" 0.079 % 0.004™
Acarbose 1.398 £ 0.329" -

“ICs0 value in the concentration (ug/mL) of sample required for 50% inhibition
“Each value represents mean = SD (n=3)
“*Acarbose is used as a positive control
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