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Effect of Hwanggumgung, a Natural Product, on Hair Growth Promotion in C57BL6 Mice
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Abstract — Hwanggumgung (HGG) is a hair-care product which is composed of several plant extracts used in oriental
medicine. This study was carried out to investigate effect of HGG on hair regrowth in a shaving model of C57BL6 mice.
Five-week-old mice were acclimated for 1 week under 23+3°C, 50+10% relative humidity, and 12 h of a light/dark cycle
before beginning experiment. There were four experimental groups including distilled water (D.W,, control), 10% ethanol
(EtOH, vehicle control), a positive control of 3% minoxidil (MXD), and HGG for female and male mice, respectively. Six-
weeks old mice were trimmed by electric clippers so as not to damage the skin. The next day, mice without visible scraches
were selected, randomized and separated in groups of 11 mice. The test compounds were topically treated with 0.15 m/ per
mouse per day for 21 days. The hair regrowth was photographically and histologically determined during the experimental
period of 21 days. Enzyme activities of y-glutamyl transpeptidase and alkaline phosphatase were also determined using a
rate assay method. There were no clinical signs in all experimental groups. The topical application of 3% MXD and HGG
in female mice promoted hair regrowth earlier and faster than the control groups. In male mice, the topical application of
3% MXD and HGG also accelerated hair growth compared with the controls. Ten percent ethanol also promoted hair growth
faster than D.W group. The histology of hair growth in experimental groups was strongly associated with the hair regrowth.
3% MXD and HGG promoted elongation of hair follicles compared with the controls in both female and male mice. Activities
of alkaline phosphatase and y-glutamy! transpeptidase, enzymes related to hair growth, significantly increased after treat-
ments of 3% MXD and HGG for 2 weeks in both female and male mice (p<0.05). These results suggest that HGG has hair
growth promoting activities and it can be for treatment for alopecia.
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Fig. 1 -Change in body weight by topical treatments of test
compounds for 21 days in an alopecia model of C57BL6
female mice. D.W, distilled water; EtOH, ethanol; MXD,
minoxidil; HGG, hwanggumgung.
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Fig. 2 - Change in body weight by topical treatments of test
compounds for 21 days in an alopecia model of C57BL6
male mice. D.W, distilled water; EtOH, ethanol; MXD,
minoxidil; HGG, hwanggumgung.
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Fig. 3 - Hair regrowth changes in a time-dependent manner by topical applications of test compounds for 21 days in an alopecia model of
C57BL6 female mice. D.W, distilled water; EtOH, ethanol; MXD, minoxidil; HGG, hwanggumgung.
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Fig. 4 - Hair regrowth changes in a time-dependent manner by topical applications of test compounds for 21 days in an alopecia model of
C57BL6 male mice. D.W, distilled water; EtOH, ethanol; MXD, minoxidil; HGG, hwanggumgung.
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Fig. 5 - Histology of hair regrowth in a time-dependent manner by topical application of test compounds for 21 days in an alopecia model of
C57BL6 female mice. H&E, X40. D.W, distilled water; EtOH, ethanol; MXD, minoxidil; HGG, hwanggumgung.
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Fig. 6 - Histology of hair regrowth in a time-dependent manner by topical application of test compounds for 21 days in an alopecia model of
C57BL6 male mice. H&E, X40. D.W, distilled water; EtOH, ethanol; MXD, minoxidil; HGG, hwanggumgung.
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Fig. 7 - Change in y-glutamyl transpeptidase activity by topical Fig. 8 - Change in y-glutamyl transpeptidase activity by topical

application of test compounds for 21 days in an alopecia
model of C57BL6 female mice. D.W,, distilled water; EtOH,
ethanol; MXD, minoxidil; HGG, hwanggumgung. *“Means
at each week sharing the same superscript letter were not
significantly different at p<0.05.

application of test compounds for 21 days in an alopecia
model of C57BL6 male mice. D.W, distilled water; EtOH,
ethanol; MXD, minoxidil; HGG, hwanggumgung. **Means
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significantly different at p<0.05.
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Fig. 9 - Change in alkaline phosphatase activity by topical applica-
tion of test compounds for 21 days in an alopecia model of
C57BL6 female mice. D.W,, distilled water; EtOH, ethanol;
MXD, minoxidil; HGG, hwanggumgung. **Means at each
week sharing the same superscript letter were not signifi-
cantly different at p<0.05.
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Fig. 10 - Change in alkaline phosphatase activity by topical ap-
plication of test compounds for 21 days in an alopecia
model of C57BL6 male mice. D.W,, distilled water; EtOH,
ethanol; MXD, minoxidil; HGG, hwanggumgung. *“Means
at each week sharing the same superscript letter were not
significantly different at p<0.05.
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