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ABSTRACT

Hair loss is not life threatening but often causes severe mental stress and
becomes a medical problem when it is excessive, premature and distressing to patient.
Therefore, it is of great importance to develop new drugs or substances and therapies
to prevent hair loss and to enhance hair growth. In recent years, there has been
growing interest in using natural products for treatment of hair loss. In this study, 15
plants that have been traditionally used for treating of hair loss or enhancing hair
growth were screened for the proliferative effect on dermal papilla cells and
keratinocytes. The results showed that after 24 hr of incubation, Carthamus tinctorius
floret extract at doses of 0.005-1.250 mg/ml could promote the growth of dermal
papilla cells and keratinocytes up to 166.02+4.89% and 114.83+6.83%, respectively.
In addition, the yield of the C. tinctorius floret extract was also high. Therefore, the C.
tinctorius floret extract (CTE) was selected for further study. The effects of CTE on
the expression of hair growth-related genes including vascular endothelial growth
factor (VEGF) and keratinocytes growth factor (KGF) in dermal papilla cells and
keratinocytes were investigated by using semi-quantitative reverse transcription-
polymerase chain reaction. It is revealed that CTE at doses of 0.5-1.0 mg/ml promoted
the expression of both VEGF and KGF genes in a dose- and time-dependent manner
similar to those of minoxidil. In addition, CTE could suppress the expression of hair
loss related-genes including transforming growth factor B-1, Sa-reductase type I and
Sa-reductase type II. Moreover, CTE at doses of 50-200 pg/ml could significant
increase in length of cultured neonate mouse hair follicle. Furthermore, topical
applying of CTE at doses 0.1-2.0 mg/ml for 15 days and 20 days in mice and rats,

respectively possess potent promoting effect on the growth in dorsal hair of shaved-
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mice. The histological profiles of mice skin exhibited that CTE enhanced hair
growing phase which could be observed as increasing in growing hair follicle number
and the thickening of skin more than the control group, similar to the minoxidil
treated group.

CTE also stimulated the melanogenesis in cultured melanocytes with dose-
dependent and significant increase in melanin content without cytotoxic effect. In
addition, the expression of tyrosinase, tyrosinase related protein-1 (TRP-1) and TRP-2
mRNA were also increased after 48 h treatment with CTE at doses of 6.25-25 ug/ml.
Furthermore, the skin permeation study using side by side diffusion cell method
demonstrated the high permeation of a major constituents, hydroxysafflor yellow A of
CTE.

These findings suggest that CTE could promote the growth of hair both in
in vitro and in vivo. The extract is stable and safe. It is not toxic to white blood cells
and had no mutagenicity. Moreover, there was no skin irritation in experimental
animals. Therefore, CTE may be a potential ingredient to incorporate in the hair

growth promoting products.



