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Leaves of Cudrania tricuspidata on the Shoot Positional Sequence Show
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This study aimed to evaluate the anti-obesity effects of Cudrania tricuspidata leaf extract in the order
of leaf development on the shoot (L0, L1, L2, L3, L4, and L5). The leaves at the apex of a Cudrania
tricuspidata shoot were classified as LO; the next leaves of the apex were classified as L1, L2, L3, and
L4 from highest to lowest; and the lowest leaf was classified as L5. A series of 70% ethyl alcohol leaf
extracts were screened for the inhibitory effects of adipogenesis in 3T3-L1 preadipocytes. We found
that the apical leaf extract of Cudrania tricuspidata (CTLO) was the most effective. Next, a study was
conducted on the inhibitory action mechanism of CTLO. Treatment with CTLO significantly suppressed
the differentiation of 3T3-L1 preadipocytes in a dose-dependent manner, as confirmed by the decrease
in lipid droplet content observed with Oil Red O staining. Treatment with 12.5 ng/ml, 25 pg/ml, and
50 pg/ml of CTLO significantly reduced the lipid droplet content. Glucose and cellular triglyceride
concentrations were reduced in the 3T3-L1 cells on the CTLO-treated medium compared to the differ-
entiation medium (DM control, DMEM + insulin + dexamethasone + rosiglitazone). Compared with
DM, CTLO significantly inhibited the expression of key pro-adipogenic transcription factors, including
peroxisome proliferator-activated receptor y (PPARy), LPL, A-FABP, and Glut4. These findings show

that CTLO extract has potent anti-obesity effects.
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Fig. 1. Cudrania tricuspidata leaf extracts were inhibited adipogenesis in 3T3-L1 cell line. 3T3-L1 cell line was cultured in DMEM
containing 10% FBS, 25 mM NaHCO;, and 25 mM HEPES (culture medium, Control) and adipogenesis was induced in
the cells using culture medium containing 10 uM rosiglitazone, 10 ug/ml insulin, and 1 UM dexamethasone (differentiation
medium, DM). DMSO or leaf extracts were dissolved in DMSO was added to the medium during the whole inducing period.
Images were captured after oil red O staining on day 8 (A). OD value of each sample at 520 nm was measured using
an ELISA reader (B). The leaves at the apex of Cudrania tricuspidata shoots were classified as L0, the next leaves as L1,
L2, L3, L4 in order from the apex, and the lowest leaf as L5 (C). Values represent mean +SD (n=3).
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Fig. 2. CTLO inhibited adipogenesis in 3T3-L1 cell line. 3T3-L1 cell line was cultured in DMEM containing 10% FBS, 25 mM NaHCO;,
and 25 mM HEPES (culture medium, Control) and adipogenesis was induced in the cells using culture medium containing
10 uM rosiglitazone, 10 pg/ml insulin, and 1 uM dexamethasone (differentiation medium, DM). DMSO or CTLO dissolved
in DMSO was added to the medium during the whole inducing period. Images were captured after oil red O staining on
day 8 (A). OD value of each sample at 520 nm was measured using an ELISA reader (B). Images were captured at 100
x and 200 magnification before and after oil red O staining (C). CTLO sample was extracted with 70% ethyl alcohol extract
of Cudrania tricuspidata at leaf position 0. Values represent mean + SD (n=3), ** as p<0.01 vs. DM with DMSO group.
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Fig. 3. CTLO inhibited glucose consumption in 3T3-L1 cell line.
3T3-L1 cell line was cultured in DMEM containing 10%
FBS, 25 mM NaHCO;, and 25 mM HEPES (culture me-
dium, Control) and adipogenesis was induced using cul-
ture medium containing 10 uM rosiglitazone, 10 pg/ml
insulin, and 1 M dexamethasone (differentiation me-
dium, DM). DMSO or CTLO dissolved in DMSO was
added to medium during the whole inducing period.
Medium of each well was collected to measure glucose
content on day 8, and then, glucose content was using
a commercial glucose determination kit. CTLO sample
was extracted with 70% ethyl alcohol extract of Cudrania
tricuspidata at leaf position 0. Values represent mean =+
SD (n=3), ** as p<0.01 vs. with DMSO group.
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Fig. 4. CTLO inhibited triglycerides (TG) accumulation in 3T3-L1
cell line. 3T3-L1 cell line was cultured in DMEM contain-
ing 10% FBS, 25 mM NaHCO;, and 25 mM HEPES (cul-
ture medium, Control) and adipogenesis induced using
culture medium containing 10 uM rosiglitazone, 10 pg/
ml insulin, and 1 M dexamethasone (differentiation me-
dium, DM). DMSO or CTLO dissolved in DMSO (DMSO)
was added to medium during the whole inducing period.
Cells were collected on day 8, TG was extracted with
5% Triton X-100 and the quantity was determined using
a commercial TG kit, according to manufacturer’s pro-
tocol. CTLO sample was extracted with 70% ethyl alcohol
extract of Cudrania tricuspidata at leaf position 0. Values
represent mean * SD (n=3), * as p<0.05 and ** as p<0.01
vs. DMSO group.
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Fig. 5. CTLO inhibited expression of PPAR-y and its target genes in differentiated 3T3-L1 cells. 3T3-L1 cell line was maintained
in DMEM containing 10% FBS, 25 mM NaHCO;, and 25 mM HEPES (culture medium, Control) and adipogenesis was induced
using culture medium containing 10 uM rosiglitazone, 10 ug/ml insulin, and 1 uM dexamethasone (differentiation medium,
DM). DMSO or CTLO dissolved in DMSO was added to the medium during the whole inducing period. The total proteins
were extracted with RIPA buffer, and analyzed by Western blotting. CTLO inhibited expression of PPAR-y and its target
genes after 8 days. CTLO sample was extracted with 70% ethyl alcohol extract of Cudrania tricuspidata at leaf position 0.
Values represent mean + SD (n=3), * as p<0.05 and ** as p<0.01 vs. DMSO group.
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