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Recently, people are experiencing more stress and some have problems regarding hair growth as a part of the aging
process. Resolving this hair growth problem is important for the aging society in the future. This is because not only bodily
health but also mental health is important for a healthy life. Thus, we attempted to find plants having hair growth regulation
activity. We collected plant extracts from Tunisia for bioprospecting purposes. Among them, we investigated the Erica
multiflora extract to evaluate the hair growth promotion activity. MTT (3-(4,5-dimethyl-2-thyazolyl)-2,5-diphenyl-2H-
tetrazolium bromide) assay and cell cycle assay on human dermal papilla cells in vitro and administration assay on mouse
dorsal skin in vivo were performed. As a result, the Erica multiflora extract promote the dermal papilla cell growth and cell
cycle, and induced hair growth in vivo. We show that the Erica multiflora extract has a high activity for promotion of hair

growth cycle, or induction of anagen phase from telogen phase.
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C3H / He~w A (16 M. ) oFHEHMEL, 1
H1Z 1 /M, 500 pg/mé? Erica multiflora ¥4 % &t PBS
Wi, PBS 222101 med >, 21 HEE FES L7z,

Erica multiflora
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Thymelaea hirsuta. Pistacia lentiscus. Lycium europeum.,
Thapsia garganica O EFLFMNBIIEZ I RAT T B2~
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multiflora O 578 + 3 FC 512 & 2 M A A =8 % 5l L 72
(4B, 5B)s ZDOHH. E. multiflora ® 538 « 53R 55
X MBI BI6 AT/ — <MD AFRICEEL S 2
BN EPWHLNE RS2,
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5. HEREFE Z T 5720127 u Y % EO, in
vitro 2 Cld v M EBFLEEMNY (human dermal papilla cell)
ZHWTMTT 7 vt 4 LOHIBE 55087 % in vivo 5
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Growth promotion activity of the Erica multiflora extract on human

follicular dermal papilla cells (HFDPCs). Symbols represent means=*=SD
of n=4 samples. Asterisks (* and **) indicate statistically significant
difference (p<0.05 and p<0.01, respectively) between the extract-treated

and control cells.

Growth promotion activity (% of control)
Plant name Concentration (ug/ mé)

5 50 500 5000
Erica multiflora 103+18 106 =11 109 = 8* 144+ 9™
Thymelaea hirsta 81+16 90+17 88+13 1059
Pistacia lentiscus 92+22 987 97+15 112+ 6"
Lycium europeum 97+11 102£9 10113 93+18
Thapsia garganica 78+3 81+9 78+10 83+5
Gloria alypum 96+17 93+15 85+11 91+13

Table 2. Human dermal papilla cell cycle promotion activity of the Erica
multiflora extract. Human follicular dermal papilla cells (HFDPCs) were
subcultured at density of 4 x 10° cells in collagen type I-coated 100 mm
dish. After overnight culture, HFDPCs were starved for 48 h, and then
the cells were treated with the Erica multiflora (500 ug / mé ) for 12, 24,
36 and 48 h. The treated cells were harvested and washed with PBS,
and then fixed in 75% Ethanol. The fixed cells were evaluated about cell
cycle status using Guava cell cycle system according to the
manufacture's instructions. Cont. means control.

Gy/G, S G,/M

190 Cont. 72.6% 49% 8.2%
Extract 68.5% 4.8% 10.0%

924 Cont. 69.2% 6.8% 7.83%
Extract 77.7% 3.1% 7.2%

36h Cont. 74.4% 6.0% 6.0%
Extract 76.2% 4.7% 7.3%

ASh Cont. 75.6% 4.4% 8.9%
Extract 79.7% 4.3% 54%
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Figure 2. Hair growth effect of the Erica multiflora extract. A, Skin surface hair growth was detected
on the dorsal skin of mice injected with the Erica multiflora extract. Seven-seek-old male C3H/He
mice were anesthetized with an intraperitoneal injection of pentobarbital and dorsal hair shafts
were trimmed to maintain the telogen phase. Erica multiflora extract (+sample) or PBS (control)
was injected subcutaneously into the trimmed telogen phase skin (n=5 in each group). B, On the
reverse side of the skin. After gray color skin was detected, their skin was isolated and the reverse
side was photographed to evaluate anagen induction. C, Hair growth score. The hair growth was
evaluated by the skin reverse side gray or black colored area (%).
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Figure 3. E. multiflora DEAEAHD B16 X5/ —<#BEOXA S EEBII5 23
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Figure 4. E. multiflora DD EERHHD B16 X5/ — <D A S = EEXBICE 7 88
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B16 X5/ —<#a% 100-mm 7 « v ¥ 22 5.0x10° cells/dish MIEE TIEIE L, —MpIEER. E
multiflora X % / —ViHHEYI OB I FILVEZ RBEL /- 15@2 2 ZhZh 1 ug/ meDEE TARML.
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Figure 5. E. multiflora * % / — Vil OEEEE T FILEHEEE D 2 ' B16 X 5/ —<v#lfaD A 5=

CEEXBICEABHE
(A) x5 = ELEE (B) MERE=R

B16 x5/ —<#if2% 100-mm 7 « v 3 212 5.0X 10° cells/dish DEE THEIE L. —BiEER%. E
multiflora * 2 / — VI E BB I FILE. T2/ —IVEBEKBICHE LAY TIVE 1 ug/
MDBEETHML, 7T2EEEOA T EEEFHE L =, n=3. **P < 0.01 vs control
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