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Abstract Betula platyphylla extract includes various materials
which showed biological activity such as terpenoids. For this
reason, Betula platyphylla extract has been used to alleviate
inflammation. In this study, extract of Betula platyphylla was
obtained and purified using several solvents and evaluated
whether they showed effect on prevention of hair loss. Cell
cytotoxicity assay was performed to investigate the effect of
extracts on cell proliferation. Western blotting was performed to
observe the changes in expression of several related growth
factors such as B-catenin, VEGF, IGF1, and cyclin D. Also, 5-0-
reductase activity was measured. The ethyl acetate extract was
divided into four partial extracts and named as H3-1, H3-2, H3-3,
and H3-4. The H3-2 extract showed proliferation activity of
human derma papilla cell and increased the protein expression of
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several related growth factors such as -catenin, VEGF, IGF1, and
cyclin D, comparable to the effect of Ethyl 3,4,5-Trimethoxy
Benzoate (ETB)and Lupeol (LPO). Moreover, we found that the
fraction H3 was shown to decrease 5-o-reductase activity while
ETB and LPO had no significant effect on 5-a-reductase activity.
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A2, 10 kg n-hexane H1 fraction
(Betula platyphylla) n-Hexane Extract
Suspension in H,O
Addition of
Ethyl Acetate (EA) -
24 hrs, R.T H4 fraction
T EtOH Extract
H3 fraction Addition of H,O0
461 g of Ethyl Acetate Extract (4.61 %) BS/H6 fraction
H,O Extract
H3-1A
H3-2A
H3-1 H3-1B H3-2 H3-3 H3-3A H3-4 H3-4A
H3-2B
H3-1C

Fig. 1 Flow chart of extracting and separating Betula platyphylla. Initial amount of 10 kg and 461 g of ethyl acetate extraction residue. The 461 g ethyl
acetate extraction was separated depending on their polarity into four group as H3-1, H3-2, H3-3, and H3-4
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Fig. 2 (A) MTS assay on HDP cells of extracts HI1-H6 at 1, 2, 5, 10, and 20 ppm during 24 h. (B) MTS assay on HDP cells of minoxidil at 0.2, 1, 5,
10, 50 uM during 24 h. (C) MTS assay on HDP cells of minoxidil at 0.2, 1, 5, 10, 50 uM during 48 h. All data were means+SD (n=3). Data were
statistically different from the value of previous group (*p <0.05, **p <0.01, and ***p <0.001)
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Fig. 3 (A) MTS assay on HDP cells of extracts H3-1, H3-2, H3-3, H3-4, H3-5, H3-6, H5-1, and H5-2 at 1 and 4 ppm during 24 h. (B) MTS assay on
HDP cells of extracts H3-1A, H3-1B, H3-1C, H3-2A, H3-2B, H3-3A, H3-4A, H4-5A, and H4-6A at 1 and 4 ppm during 24 h. All data were
means£SD (n=3). Data were statistically different from the value of previous group (*p <0.05, **p <0.01, and ***p <0.001)
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Fig. 4 (A) MTS assay on HDP cells of two extracts which separating and identifying as single compound lupeol (LPO) and ethyl trimethoxy benzoate
(ETB) and final purification extract which named as H3-2 (HEE) at 0.5, 1, 2, and 4 ppm during 24 h. (B) MTS assay on HDP cells of two extracts
which separating and identitying as single compound lupeol (LPO) and ethyl trimethoxy benzoate (ETB) and final purification extract which named as
H3-2 (HEE) at 0.5, 1, 2, and 4 ppm during 48 h. (C) MTS assay on HDP cells of minoxidil at 1 and 5 uM during 24 and 48 h. All Data were
statistically different from the value of previous group (*p <0.05, **p <0.01, and ***p <0.001)
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Fig. 5 Western blotting and quantification of the western blotting bands. Maker proteins were p-catenin, 5-o-reductase I, VEGF, Cyclin D, and IGF1.
Normalized marker was GAPDH. Treatment materials were finasteride (Fin), LPO, ETB, and H3
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