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The number of obesity and type 2 diabetes mellitus (T2DM) patients is increasing worldwide. T2DM is
characterized by the decreasing of insulin sensitivity and insufficient insulin release from pancreatic [S-cells caused
by insulin resistance. In addition, impaired adipocyte differentiation enhances insulin resistance. As the peroxisome
proliferator-activated receptor y (PPAR y) plays an important role in insulin sensitivity and adipocyte
differentiation, the thiazolidine drugs which are known to PPAR y agonist can clinically improve insulin resistance.
Persicaria tinctoria has been used as a dye and traditional Japanese medicine in Japan over the years. Tryptanthrin,
which is an ingredient of this plant is reported to have a variety of bioactivity such as antibacterial, anti-cancer,
and anti-inflammatory. Recently, Persicaria tinctoria is also used as edible food, and its usefulness has attracted
attention. Thus, to investigate the effect of tryptanthrin on the cell differentiation and adipogenesis process in 3T3-
L1 cells, 3T3-L1 cells were cultured to determine the effect of cell differentiation and glucose uptake with
tryptanthrin. As a result, tryptanthrin enhanced adipocyte differentiation in 3T3-L1 cells similar to rosiglitazone.
This effect was inhibited by cotreatment with GW9662, a PPAR y antagonist. In mature 3T3-L1 adipocytes, the
lipid droplet size and accumulation were reduced by this compound and observed micro lipid droplets. The glucose
consumption were also significantly increased. In conclusion, this finding suggested that tryptanthrin is a potential
anti-diabetic compound for T2DM by promoting adipocyte differentiation and glucose consumption via PPAR y.

Key words — tryptanthrin, Persicaria tinctoria, insulin resistance, type 2 diabetes mellitus (T2DM), peroxisome
proliferator-activated receptor y (PPAR ), 3T3-L1 cell
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Fig. 1. Differentiation process of adipocytes and insulin sensitivity.

Lipid metabolism disorders result in excessive lipid accumulation, adipocyte hypertrophy, and insulin resistance. Typically, mature
adipocytes increase insulin sensitivity and maintain glucose homeostasis. However, insulin resistance caused by adipocyte dysfunction
impairs glucose homeostasis, further enhancing insulin resistance through a feedback loop. As PPAR y regulates the differentiation of
pre-adipocytes and glucose and lipid metabolism in mature adipocytes, PPAR y ligand may serve as a therapeutic target for type 2

diabetes mellitus.
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Fig. 2. PPAR y ligand activity of tryptanthrin.

A) PPAR y ligand-binding activity of tryptanthrin. *P<0.05 vs. 50 nM pioglitazone. B) The ligand activity of tryptanthrin was

suppressed in a dose-dependency manner by the PPAR y antagonist GW9662. *P<<0.05 vs. 5 nM tryptanthrin. All values are presented
as means+SD. (n=3).
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Fig. 3. The cytotoxicity of tryptanthrin and rosiglitazone in 3T3-L1 pre-adipocytes.

Compared to vehicle control, the rosiglitazone treated group significantly decreased survival at 10 uM (*P<0.05 vs. control). The
cells were treated with samples (10 uM —1 nM) for 24 h. All values are presented as means+S.D. (n=3).
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Fig. 4. The effects of tryptanthrin and rosiglitazone on adipocyte differentiation of 3T3-L1 pre-adipocytes.

Preadipocytes were cultured DMEM supplemented with 10% FBS, antibiotic-antimycotic solution, 0.25 mM isobutyl-methylxanthine,
1 uM dexamethasone, and 1.7 uM insulin. Photographs of cells cultured were taken at Olympus CKX31 (magnification: x200). A)
Tryptanthrin (1 uM—1nM). B) Rosiglitazone (1 uM—1nM).
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Fig. 5. The effects of tryptanthrin and rosiglitazone combined with GW9662 on adipocyte differentiation of 3T3-L1 pre-adipocytes.

Preadipocytes were cultured DMEM supplemented with 10% FBS, antibiotic-antimycotic solution, 0.25 mM isobutyl-methylxanthine,
1 uM dexamethasone, and 1.7 uM insulin. Photographs of cells cultured with GW9662 were taken at Nikon ECLIPSE Ts2
(magnification: xX200). After ORO staining, the ORO dye was eluted and quantified at 510 nm.
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Fig. 6. The effects of tryptanthrin and rosiglitazone on lipid accumulation.

After ORO staining, the ORO dye was eluted and quantified at 510 nm. A) Lipid accumulation of tryptanthrin-treated group. B) Lipid
accumulation of rosiglitazone-treated group. All values are presented as means =S.D. All values are presented as mean*SD. (n=3, *P<

0.05 vs. 1 uM each samples).
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Fig. 7. The tryptanthrin and rosiglitazone reduced lipid droplet size and accumulation in mature adipocytes.

After ORO staining, the ORO dye was eluted and quantified at 510 nm. A) Lipid accumulation of tryptanthrin-treated group. All values
are presented as means =S.D. (n=3, *P<0.05 vs. control), B) Lipid accumulation of rosiglitazone-treated group. All values are presented

as means+SD. (n=3, *P<0.05 vs. control).
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Control
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Fig. 8. The tryptanthrin and rosiglitazone reduced lipid droplet size and accumulation in mature adipocytes.

A) 0il Red O staining of tryptanthrin treated group (magnification: x200), B) Oil Red O staining of rosiglitazone treated group

(magnification: % 200).
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Fig. 9. Effects of tryptanthrin on glucose consumption in 3T3-L1 mature adipocytes.

Fully differentiated 3T3-L1 adipocytes were incubated with samples for 96 h. The glucose concentrations in the medium were
determined by the glucose oxidase method. A) Effects of tryptanthrin on glucose consumption. All tryptanthrin treated groups indicated
a significant difference. B) Effects of rosiglitazone on glucose consumption. The 1M, 100 nM and 10 nM rosiglitazone treated groups
except 1 nM indicated a significant difference. All values are presented as means =S.D. (n=3, *P<0.001 vs. control).
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