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Hair-growth Promoting Effect of Microneedle Roller Therapy
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Micro needle roller therapy has been used for cosmetic purposes, such as reducing skin winkles and improving
elasticity of skin. It is claimed that micro needle roller therapy has potentials for connective tissue regeneration by
facilitating collagen synthesis. Therefore, there seems to be a possibility that connective tissue regenerating potential
of micro needle roller therapy could influence the hair growth cycle. This study, we investigated the hair
growth-promoting effects of micro needle roller therapy. C57BL/6 mice were devided into three groups as follows:
normal saline-treated, minoxidil-treated, and micro needle roller therapy-received group. Hair growth activity was
evaluated by handscopic and microscopic observations. Sections of dorsal skin were stained with hematoxylin and
eosin. Expression of BrdU, FGF, and VEGF was detected by immunohistochemical staining. Micro needle roller
therapy enhanced the development of hair follicle during anagen. Immunohistochemical analysis revealed that micro
neeld roller therapy incresed the expression of BrdU and FGF in the hair follicles of C57BL/6 mice. Furthermore, micro
needle roller therapy upregulated mRNA expression of VEGFR-2, FGF-2, EGF - growth factors that play a central role
in hair follicle development during anagen. These results suggest that Micro needle roller therapy can potentially be

used for the treatment of alopecia.
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Fig. 1. Scheme of the experiment. Dorsal hair of 8-week-old C57BL/6 mice
in the telogen stage of the hair growth cycle was shaved to induce initiation of
the anagen stage. We assigned the mice into the following 3 groups (5 mice per
group): group 1, normal saline-treated negative control; group 2, 5%
minoxidil-treated positive control; group 3, micro needle roller therapy system
(MrTS) -received experimental group. One day after removal of dorsal hair, mice
were topically treated with normal saline or 5% minoxidil, or reveived with MrTS.
Bromodeoxyuridine (BrdU) was administered 2 times a day for 3 consecutive days
after hair removal. Dorsal skin was collected at 16 days after treatment and
subjected to hematoxylin and eosin staining. : @ Topical treatment with normal
saline or 5% minoxidil or microneedle roller therapy system.

ECESEETR

Bromodeoxyuridine (BrdU)2 $43l= Z=4& F43t=H|
AHEEE BAYE AR F 1958 3Y97HA 50 ug/g bw.o] ¥
TE 3% 3 EAFALE T AR 169 F C 7BL/6 oh§-
29 F & gRzAS AFH st BrdUd gk Az 384
A& A&tk BrdU o ek 12k &A= mouse anti-BrdU

antibody (Santa Cruz, CA, USA)E 1.500.2
of doj=d
biotinylated anti-mouse IgG (Vector Laboratories, Inc.)E 1:200
o2 gM3te] A2 A 1A7F ¥H8-A17] & peroxidase”} A E
ABC complex &l @7} AoA] 307 ¥HSA AT 1 F
oAl 01 M PBSE 1583 23] FAlsta wA 30 mge 3-3
diaminobenzidine% 150 ml9] 0.1 M PBSel] =¢1 &< Oﬂ X 5E

CEEEECER
AeoA 247 weAZY 1 ¥ 23 AT

ZF vk AR & BaElE A S 0.005% HA dobste] el
RS oF 1583 ARt Wheo] B A5 T4H Y
ol whel g49k E93lE A £ permount® B3t F
gtdv| oz #AsTh

Fibroblast growth factor (FGF)9} vascular endothelial
growth factor (VEGF) o Wit 1%} A= fibroblast growth
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6. RT-PCR
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Z 3| AL w4 —1,—*3]-93\1:]-, Spectrophotometer& ©]-&3}¢] RNA
9 ¥TE Z%T ¥ M-MLV reverse transcriptase(Promega,
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PCR #%& 371 $38te] TaqPCRXDNA polymerase,
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o] 3ttt 95CA 5&3F 27| denaturation A7l ¥ 30 cycle
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A719% 393, ethidium bromideE 9Mg 3 & Gel
Doc(Bio-Rad, USA)E  Ah&ste]  #&AstGth.  GAPDH
(Glyceraldehyde -3- phosphate dehydrogenase)E internal
controlZ AH&-3}e] VEGFR-2, FGF-2, EGF¢] 2@ & Arjzoe
B8ttt PCRol AH8-¥ primer= Table 12} 2t}

cycle

% agarose gelol Al

Table 1. Oligonucleotide primers used for PCR in this study

Target Product NCBI

gene Oligonucleotide sequence(5' to 3) length(bp)  reference

For GCCTGTCAGGAAACGCAAAG

VEGFR-2 Rev GCCGACGTTCCTCTCTTTTG 235 NM_010612.2
For TCTACTGCAAGAACGGCGG

FGF-2 Rev.  AACACACTTAGAAGCCAGCAG 197 NM_008006
For GTTAGCACCATCCCTCATCCC

EGF Rev GGCCCCAGGGCATCTTTTAT 306 NM_010113

GAPDH For CGTCTTCACCACCATGGAGA 177 NM 008084

Rev CGGCCATCACGCCACAGTTT
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Fig. 2. Effects of MrTS on hair regrowth in C57BL/6 mice. The dorsal
skin of 8-week-old male C57BL/6 mice was shaved to induce the anagen phase
of the hair growth cycle. Control groups were treated daily for 16 days with topical
application of normal saline or 5% minoxidil. The experimental group was received
with MrTS. The dorsal skin of mice in each group was photographed on day 16
following hair removal. Hair regrowth, as well as darkness of skin, was increased
in mice treated with MrTS when compared with control mice. Dorsal skin was
taken from C57BL/6 mice and examined after staining with hematoxylin and eosin.
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Fig. 3. The effects of MITS on the hair density and diameter in
C57BL/6 mice. The dorsal skin of mice in the control and experimental groups
was photographed at 16 days after hair removal. Compared with mice in the
normal saline-treated control group, mice in the experimental MrTS-received group
had increased hair density (X100). Hair diameter was greater in the MrTS-received
mice than in mice treated with normal saline (X400).
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Fig. 4. Effects of MrTS on hair regrowth of shaved dorsal skin of
C57BL/6 mice. Immunohistochemical analysis of skin tissues treated with
antibodies against bromodeoxyuridine (BrdU) (a - ¢), fioroblast growth factor
(FGF) (d-f), and vascular endothelial growth factor (VEGF) (g -i). Original
magnification: x100.
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Fig. 5. Induction of growth factors that play pivotal roles in hair
follicle development by MrTS. Dorsal skins were collected from C57BL/6
mice treated with MrTS for 16 days, and mRNA expression of vascular endothelial
growth factor receptor-2 (VEGFR-2), fibroblast growth factor-2 (FGF-2) and
epidermal growth factor (EGF) was analyzed by reverse transcription polymerase
chain reaction (RT-PCR) (a). Relative levels of VEGFR-2, FGF-2, and EGF mRNA
are shown as the mean * SD (standard deviation) for three experiments (b). =P
< 0.001; compared to control.
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