生物・医学研究用

ヒト脂肪幹細胞培養上清
αADCM
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αADCMの製造工程

間葉系幹細胞
培地

脂肪組織

動物由来成分不含完全無血清培地
を用いた細胞培養

間葉系幹細胞

培養上清＝ADCM

αADCMの特徴
純国産の培養上清
• 日本人の脂肪組織由来
• 日本で開発、製造された培地を使用
• 日本で製造

高い安全性
• 完全無血清培地を使用
• 全製造工程から動物抽出物を排除
• 厳しいドナー選定基準
• ウイスルチェックとマイコプラズマチェックを実施

種々の研究に好適
• 間葉系幹細胞由来成長因子やサイトカインの研究
• エクソソームの研究
• 細胞増殖への影響の研究
• 疾病モデル動物への効果など

研究における注意点
インスリン
• αADCMは、約 0.12 U / mL のインスリンを含有する。
• 動物に投与する際、皮下注射や筋肉内注射では特に注意する必要はないが、静
脈内注射や点滴などの血管内投与や体腔内投与を行う際は、血糖値の低下に十
分気をつけること。
• 血管内、体腔内への投与前後で血糖値をモニターし、低血糖に対して適切な処置
を施すこと。

ゲンタマイシン
• αADCMは、アミノグリコシド系抗生物質ゲンタマイシンを含有する。
• 研究に用いる動物や細胞が本抗生物質にアレルギーや感受性を示す場合は、使
用を避けること。

温度管理
• 解凍後はなるべく速やかに使用すること。
• 凍結融解の繰り返しは避けること。
• 使用前の温度の上昇は避けること。

間葉系幹細胞の分泌因子がもたらす効果

抗炎症/免疫抑制

アストロサイトの増加

マクロファージの浸潤抑制

血管新生

神経新生

髄鞘形成

アポトーシス抑制
シナプス新生
産生因子効果

引用） Front Neurosci. 2013 24;7:194 より改変

培養上清を用いた研究例
（αADCMを用いた研究例ではありません）

研究：アトピー性皮膚炎への効果
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Background: A stem cell is an undifferentiated cell that has
the potential for self-renewal and differentiation. Adiposederived stem cells (ADSCs) have advantages in accessibility
and abundance compared to other kinds of stem cells and
produce many growth factors and hormones. Objective: We
investigated whether ADSC cultured media could be used as
a therapy for atopic dermatitis. Methods: ADSC cultured
media was topically applied twice daily for 5 days to
oxazolone-treated atopic dermatitis-like hairless mice.
Results: Topical application of ADSC cultured media improved the epidermal permeability barrier and keratinocyte
differentiation, and restored the predominant Th2 phenotype when compared to vehicle. ADSC cultured mediatreated epidermis also showed an increase in the expression
of antimicrobial peptides cathelin-related antimicrobial
peptide, mouse beta-defensein 3. Conclusion: Topical
ADSC cultured media could be useful in the treatment of
atopic dermatitis. (Ann Dermatol 24(2) 181 188, 2012)

INTRODUCTION
Atopic dermatitis (AD) is a common, chronic inflammatory
skin disorder characterized by pruritic skin lesions, immunodysregulation, disrupted epidermal barrier function, and
immunoglobulin E (IgE)-mediated sensitization to food and
environmental allergens. The striking increase in the
incidence of AD observed in recent decades has been
attributed to the resettlement of populations from rural to
urban areas, where a lack of early exposure to a variety of
microbes purportedly results in reduced immune tolerance. Long-term systemic therapy or combinations of
multiple treatments are often used in the management of
AD. These conventional approaches for the treatment of
AD include systemic and topical anti-inflammatory, antipruritic, and immunosuppressive agents, as well as phototherapy1. However, no single agent is always effective for
the treatment of AD. Therefore, many studies have sought
to develop novel agents or methods for the management
of AD.
The stem cell is an undifferentiated cell that has the
potential for self-renewal and differentiation. Recently,
adult stem cells have received attention because they are
associated with fewer ethical difficulties than embryonic
stem cells and less potential risk of carcinogenesis. Among
adult stem cells, adipose-derived stem cells (ADSCs),
mesenchymal stem cells that are extracted from human
adipose tissue, have essentially the same properties as
stem cells derived from bone marrow2. Moreover, ADSC
have relative advantages in accessibility and abundance
compared to other types of adult stem cells and produce
many growth factors and hormones. Recently, several
studies
5 of the mechanism
2 of action of stem cells such as
anti-inflammatory and immunomodulatory actions have

Fig. 1. Methods of multiple oxazolone (Ox) challenges and
topical administration of adipose-derived stem cell cultured
media.
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Administration of the MSC-CM resulted in a significant attenuation of histopathological changes,
the levels of interleukin-6 and macrophage inflammatory protein 2, and neutrophil accumulation
in mouse lung tissues of LPS-induced ALI. Additionally, MSC-CM therapy enhanced the apoptosis
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Abstract: The immunomodulatory e↵ects of mesenchymal stem cells (MSCs) are established. However,
Intravenous
injection of MSCthe e↵ects of MSCs on neutrophil survival in acute lung injury (ALI) remain unclear. The goal of
this study was to investigate the e↵ect of an MSC-conditioned medium (MSC-CM) on neutrophil
Conditioned
Medium (CM)
apoptosis in endotoxin-induced ALI. In this study, an MSC-CM was delivered via tail vein injection
to wild-type male C57BL/6 mice 4 h after an intratracheal injection of lipopolysaccharide (LPS).
Twenty-four hours later, bronchoalveolar lavage fluid (BALF) and lung tissue were collected to perform
histology, immunohistochemistry, apoptosis assay of neutrophil, enzyme-linked immunosorbent
assays, and an electrophoretic mobility shift assay. Human neutrophils were also collected from
patients with sepsis-induced acute respiratory distress syndrome (ARDS). Human neutrophils were
treated in vitro with LPS, with or without subsequent MSC-CM co-treatment, and were then analyzed.
Administration of the MSC-CM resulted in a significant attenuation of histopathological changes,
the levels of interleukin-6 and macrophage inflammatory protein 2, and neutrophil accumulation
in mouse lung tissues of LPS-induced ALI. Additionally, MSC-CM therapy enhanced the apoptosis
of BALF neutrophils and reduced the expression of the anti-apoptotic molecules, Bcl-xL and Mcl-1,
both in vivo and in vitro experiments. Furthermore, phosphorylated and total levels of nuclear factor
(NF)-B p65 were reduced in lung tissues from LPS + MSC-CM mice. Human MSC-CM also reduced
the activity levels of NF-B and matrix metalloproteinase-9 in the human neutrophils from ARDS
patients. Thus, the results of this study suggest that the MSC-CM attenuated LPS-induced ALI by
inducing neutrophil apoptosis, associated with inhibition of the NF-B pathway.

24 hr
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(EV:FLS ratio of 100,000:1) added 6 days after beginning of IL-1β administration (time 0 for following
gene expression analysis) and maintained for additional 10 days (time 10), with medium, IL-1β, and
EVs change every 2 days to avoid cytokine degradation or vesicle depletion (Fig. 7a). Open Access
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Abstract: Neuroinflammation plays a crucial role in expression of symptoms of numerous autoimmune and neurodegenerative diseases such as pain during

rheumatoid arthritis. Overproduction of pro-inflammatory cytokines and activation of intracellular signaling pathways have been strongly implicated in the gene炎症性疼痛モデルラット
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Abstract: Neuroinflammation plays a crucial role in expression of symptoms of numerous autoimmune and neurodegenerative diseases such as pain during
rheumatoid arthritis. Overproduction of pro-inflammatory cytokines and activation of intracellular signaling pathways have been strongly implicated in the generation of pathological pain states, particularly at central nervous system sites and induction of spinal neuroinflammatory symptoms. The wide ranges of research to
define new therapeutic approaches, including neuroimmune-modulators like stem cells are in progress. Mesenchymal stem cells conditioned medium (MSC-CM)
has anti-inflammatory factors which can regulate the immune responses. The aim of this study was to investigate the effect of administration of MSC-CM on behavioral, cellular and molecular aspects of adjuvant-induced arthritis in male Wistar rats.
Complete
Freund’s adjuvant (CFA)-induced
(AA)into
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single
subcutaneous
injectionarthritis
of CFA
the by
rat’s hind paw on day 0. MSC-CM was administered daily (i.p.) and during the 21 days of the study after injection.
single subcutaneous injection of CFA into the rat’s hind paw on day 0. MSC-CM was administered daily (i.p.) and during the 21 days of the study after injection.
Edema,
Serum
TNF-α
levels
and p38MAPK and NF-κB activities were assessed on days 0,7,14 and 21 of the study. The results of this study indicaHyperalgesia, Edema, Serum TNF-α levels and p38MAPK and NF-κB activities wereHyperalgesia,
assessed on days 0,7,14
and 21 of the
study. The
results of this
study indicated the role of MSC-CM in reducing inflammatory symptoms, serum TNF-α levels and activity of intracellular signaling pathway factors during different phases
ted the role of MSC-CM in reducing inflammatory symptoms, serum TNF-α levels and activity of intracellular signaling pathway factors during different phases
of inflammation caused by CFA. It seems that MSC-CM treatment due to its direct effects on inhibition of intracellular signaling pathways and pro-inflammatory
of inflammation caused by CFA. It seems that MSC-CM treatment due to its direct effects on inhibition of intracellular signaling pathways and pro-inflammatory
cytokines can alleviate inflammatory symptoms and pain during CFA-induced arthritis.

ラット骨髄由来間葉系幹細胞から調整
cytokines can alleviate inflammatory symptoms and pain during CFA-induced arthritis.
された培養上清（CM）を21日間腹腔内
Key words: Neuroinflammation; Rheumatoid arthritis; MSC-CM; Hyperalgesia; Edema; TNF-α; P38MAPK; NF-κB.
投与

Key words: Neuroinflammation; Rheumatoid arthritis; MSC-CM; Hyperalgesia; Edema; TNF-α; P38MAPK; NF-κB.

Introduction

Nowadays, a considerable body of work has suggested that peripheral inflammation and central neuroimmune cell activation lead to production of inflammatory
cytokines, and expression of surface antigens which can
spark-off central nervous system (CNS) immunological cascades (1). So, numerous pain mediators which
can sensitize and lower the threshold of neuronal firing,
increase responses to suprathreshold stimuli, and stimulate ongoing spontaneous activity in the dorsal horn of
the spinal cord have been produced. Consequently, spinal neuroinflammation predominantly incur central sensitization, which refers to an enhanced responsiveness
of nociceptors in the CNS to afferent inputs (2).
Pro-inflammatory cytokines are pivotal mediators of
neuroinflammation which can cause sensitization, and
neuropeptides secreted from nociceptors can, in turn,
accentuate the inflammatory responses and orchestrated
actions of immune cells. These findings proposed that
alterations which are caused by central sensitization are
manifested in both behavioral and spinal neuroinflammatory responses (1, 2). Moreover, constitutive overproduction of spinal pro-inflammatory cytokines, including
tumor necrosis factor-alpha (TNF-α) and interleukin1beta (IL-1β) in damaged cells and areas, has been

disorders pathogenesis such as Rheumatoid Arthritis
(RA). RA is a severe chronic inflammatory autoimmune
disease which is characterized by progressive cartilage
destruction, hyperalgesia and edema (3, 4). Increased
Introduction
levels of serum TNF-α play an extremely central role in
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CM投与により
• 浮腫形成が抑制された
• 熱痛覚過敏が抑制された

• 血漿中の炎症性サイトカインTNF-α
の濃度上昇が抑制された
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Mesenchymal Stem CellConditioned Medium Reduces
Disease Severity and Immune
Responses in Inflammatory
Arthritis
Alasdair G. Kay1,3, Grace Long2, George Tyler2, Andrei Stefan3, Stephen J. Broadfoot4,
Anna M. Piccinini5, Jim Middleton6 & Oksana Kehoe3
We evaluated the therapeutic potential of mesenchymal stem cell-conditioned medium (CM-MSC) as an
alternative to cell therapy in an antigen-induced model of arthritis (AIA). Disease severity and cartilage
loss were evaluated by histopathological analysis of arthritic knee joints and immunostaining of
aggrecan neoepitopes. Cell proliferation was assessed for activated and naïve CD4+ T cells from healthy
mice following culture with CM-MSC or co-culture with MSCs. T cell polarization was analysed in CD4+ T
cells isolated from spleens and lymph nodes of arthritic mice treated with CM-MSC or MSCs. CM-MSC
treatment significantly reduced knee-joint swelling, histopathological signs of AIA, cartilage loss and
suppressed TNFα induction. Proliferation of CD4+ cells from spleens of healthy mice was not affected
by CM-MSC but reduced when cells were co-cultured with MSCs. In the presence of CM-MSC or MSCs,
increases in IL-10 concentration were observed in culture medium. Finally, CD4+ T cells from arthritic
mice treated with CM-MSC showed increases in FOXP3 and IL-4 expression and positively affected the
Treg:Th17 balance in the tissue. CM-MSC treatment reduces cartilage damage and suppresses immune
responses by reducing aggrecan cleavage, enhancing Treg function and adjusting the Treg:Th17 ratio.
CM-MSC may provide an effective cell-free therapy for inflammatory arthritis.

Chemokine C-X-C ligand 1 (CXCL1) をマウ
スの膝関節に投与して、抗原誘導性関節
炎モデルマウスを作成
There is no cure for Rheumatoid Arthritis (RA) and life expectancy of sufferers may be reduced by up to 18 years1.
Therapeutic interventions include disease modifying anti-rheumatic drugs (DMARDs) and biologic treatments
such as anti-TNFα, anti-IL1, anti-IL6R, anti-CD20 and T-cell co-stimulation blockers. However, 30–58% of
patients do not respond to biologics such as anti-TNFα2–4, 30–40% lose responsiveness over time5,6 and ~50–58%
discontinue the therapy within 2 years3,4,7. Furthermore, biologic therapies can cause severe side effects including
increased risk of infection, hypertension and lymphoma1, are expensive and require continuous subcutaneous
injections7. There is therefore a need for efficacious, safer and affordable therapeutics.
Alternative treatments include stem-cell therapy. Mesenchymal stem cells (MSCs) exert immunomodulatory
functions, including inhibition of T cell proliferation, interference with B cell function and dendritic cell maturation and promotion of anti-inflammatory macrophage-mediated responses8. Although stem-cell therapy presents
a promising alternative treatment, questions remain over differentiation of stem cells where tissue regeneration
is not the primary goal. Moreover, autologously sourced MSCs must be harvested from patients and cultured in
vitro to achieve therapeutic cell numbers.
We previously demonstrated that MSCs reduce inflammation in a murine antigen-induced arthritis (AIA)
model9. MSCs respond to the inflammatory environment by enhancing expression of immunosuppressive factors thereby influencing target cells through paracrine mechanisms 10. This involves the production of

CXCL1投与１日後に、マウス間葉系幹細胞www.nature.com/scientificreports/
Figure 1. Effects of intra-articular injections of CM-MSC in AIA. (a) Knee diameter (mm) as an index of swelling
由来培養上清（CM-MSC）を関節内投与
(joint inflammation) measured at days 1, 2, 3, 7 and 14 after arthritis induction. Significant reductions are seen

following CM-MSC injection in AIA mice (n = 21 (day 1 & 2), 16 (day 3), 12 (day 7), 6 (day 14) mice per group).
(b) Histopathological symptoms of AIA used to assess disease severity. Representative images for low and high
scoring taken from CM-MSC treated joints and control SFM treated joints respectively. Arrows show areas
Biology Department, University of York, Wentworth Way, York, UK. School of Medicine, Keele University,
Staffordshire, UK. ISTM at RJAH Orthopaedic Hospital, Keele University, Oswestry, UK. LSSU, Liverpool John
of interest. Data indicates CM-MSC prompts reductions in synovial infiltrate (leukocyte accumulation in the
Moore’s University, Liverpool, UK. School of Pharmacy, University of Nottingham, Nottingham, UK. Faculty of
Health Sciences, School of Oral and Dental Science, University of Bristol, Bristol, UK. Correspondence and requests
synovium), hyperplasia of the synovial intima and cartilage depletion (p < 0.05) at day 3 post-arthritis induction.
for materials should be addressed to O.K. (email: o.kehoe@keele.ac.uk)
Arthritic Index is reduced in CM-MSC treated mice at days 3 and 7 post-arthritis induction (p < 0.001 and
1
SCIENTIFIC REPORTS | (2017) 7:18019 | DOI:10.1038/s41598-017-18144-w
p < 0.05 respectively) with no difference detected at day 14 (p = 0.41). (c) Cells involved in aggrecan cleavage due
to ADAMTS5 and MMP activity (%). CM-MSC significantly reduces aggrecan breaks due to ADAMTS5 and
MMPs. Representative positive DIPEN staining (c1) shows extracellular matrix staining, which is absent in control
stains (c2) (scale bars = 200 µm) (*p < 0.05; **p < 0.01; ***p < 0.001).

CM投与により
• 組織学的スコアの改善
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• 関節炎インデックススコアの改善
• 血漿中の炎症性サイトカインTNF-α
の濃度上昇の抑制
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Conditioned Medium from Periodontal Ligament
Stem Cells Enhances Periodontal Regeneration
Mizuki Nagata, DDS,1 Kengo Iwasaki, DDS, PhD,2 Keiko Akazawa, DDS,1 Motohiro Komaki, DDS, PhD,2
Naoki Yokoyama, PhD,3 Yuichi Izumi, DDS, PhD,1 and Ikuo Morita, PhD4

Periodontal disease is one of the most common infectious diseases in adults and is characterized by the
destruction of tooth-supporting tissues. Mesenchymal stem cells (MSCs) comprise the mesoderm-originating
stem cell population, which has been studied and used for cell therapy. However, because of the lower rate of
cell survival after MSC transplantation in various disease models, paracrine functions of MSCs have been
receiving increased attention as a regenerative mechanism. The aim of this study was to investigate the
regenerative potential of transplanted conditioned medium (CM) obtained from cultured periodontal ligament
stem cells (PDLSCs), the adult stem cell population in tooth-supporting tissues, using a rat periodontal defect
model. Cell-free CM was collected from PDLSCs and fibroblasts, using ultrafiltration and transplanted into
surgically created periodontal defects. Protein content of CM was examined by antibody arrays. Formation of
new periodontal tissues was analyzed using microcomputed tomography and histological sections. PDLSC-CM
transplantation enhanced periodontal tissue regeneration in a concentration-dependent manner, whereas 374
NAGATA ET
fibroblast-CM did not show any regenerative function. Proteomic analysis revealed that extracellularFIG.
matrix3. The effect of PDLSC-CM and fibroblast-CM transplantation on periodontal regeneration. (A) Re
proteins, enzymes, angiogenic factors, growth factors and cytokines were contained in PDLSC-CM. micro-CT
Furtherimages of the periodontal defects at 4 weeks after transplantation. The mesial and distal roots of
more, PDLSC-CM transplantation resulted in the decreased mRNA level of tumor necrosis factor-a (TNF-a) in
group
healing periodontal tissues. In addition, we found that PDLSC-CM suppressed the mRNA level of TNF-a
in the were widely covered by newly formed bone, whereas bone height stayed at lower level in the Con
Fibroblast-CM groups. Yellow dot lines represent the edge of surgically created periodontal defect area. (B) Q
monocyte/macrophage cell line, RAW cells, stimulated with IFN-g. Our findings suggested that PDLSC-CM
enhanced periodontal regeneration by suppressing the inflammatory response through TNF-a production,
and exposed root surface area at 4 weeks after transplantation. The exposed root surface areas of the first
of the
transplantation of PDLSC-CM could be a novel approach for periodontal regenerative therapy.
molar were measured. PDLSC-CM group significantly reduced the exposed root surface area compared w

ヒト歯根膜幹細胞（periodontal ligament stem cells
(PDLSCs) ）を用いて培養上清を調整（PDLSC-CM）

外科手術的に歯周組織を欠損させたモデルラットを作
成

groups. PDLSC-CM, 28–31-fold concentration; Fibroblast-CM, 27-fold concentration. *p < 0.05, Tukey’s HS
コラーゲンスポンジにPDLSC-CMを浸透させたものを欠
for each group. HSD, honestly significant difference. Color images available online at www.liebertpub.com/t
損部位に移植し、フィブリングルーでカバー

Keywords: mesenchymal stem cells, dental and periodontal, wound healing

Introduction

M

esenchymal stem cells (MSCs) are the cell population isolated from bone marrow aspirates, which are
characterized by the plastic-adherent and fibroblast-like
clonogenic capacities.1,2 It has been considered that MSCs
are stem cells of mesoderm tissues, because they are able to
differentiate into mesenchymal lineages in vitro, such as
osteoblasts, adipocytes, and chondrocytes, and have the
capacity to generate ectopic bones and cartilages in vivo.3–5
Recently, it has been revealed that MSC-like cells can be
isolated from various tissues, such as adipose tissue, placenta,
umbilical cord, dental pulp, and periodontal ligament (PDL).6–10

These cells were regarded as somatic stem cells, which play a
functional role in promoting wound healing and maintaining
homeostasis. Moreover, taking advantage of the
multi- bone to tooth attachment, ankylosis, was observed in
direct
differentiation potential of MSCs, expanded MSCs are used for
any
of the sections analyzed. We observed less new forcell-based regenerative therapies11 and a number of
human
clinical trials for a wide variety of diseases are now underway
mation
of periodontal tissues in the Fibroblast-CM and
(https://clinicaltrials.gov).
groups, which was comparable to that of the
Although transplanted MSCs were expected to PDLSC-low
generate
new tissues through their engraftment, proliferation,
and
Control-CM
group. More new periodontal tissue formation
differentiation, it has been revealed that transplanted MSCs
in the defects filled with PDLSC-moderate
have a relatively short life and the engraftment of was
MSCs observed
is
limited in the recipient sites.12 Increasing numbers of
reports
and
PDLSC-high CM. These results suggested that transhave recently identified that paracrine factors from MSCs

• CM濃度依存的に欠損部位の組織再生
促進

plantation of moderate and high concentration ratio PDLSC• 炎症性サイトカインの産生抑制
CM induced new tissue formation in periodontal defects
with histologically proper structures.
• マクロファージ細胞株RAWにおける炎
Figure 4B and C demonstrate the periodontal tissues
around the middle third of created defects. In PDLSC症性サイトカインTNF-αの産生減少 moderate and PDLSC-high sections, prominent bone for-
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mation was found, whereas the space was filled with dense
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cytokines.
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Abstract

Background Female pattern hair loss (FPHL) is a common disorder but presents severe

Commercial ADSC-CM product AAPETM
(now known as NGALTM) (Prostemics
Research Institute, Sungnam, South Korea)
psychosocial problems in many female patients. Adipose tissue-derived stem cells

(ADSCs) and conditioned media of ADSCs (ADSC-CM) are reported to promote hair

growth in vitro. However, there are no clinical reports on the treatment of alopecia using
ADSC-CM.
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Objectives This study evaluates our clinical experience in the use of ADSC-CM for the
treatment of FPHL.
Methods A retrospective, observational study of outcomes in 27 patients with FPHL
treated with ADSC-CM was performed. To evaluate the efficacy of the treatment, patients’
medical records and phototrichographic images were analyzed.
Results The application of ADSC-CM showed efficacy in treating FPHL after 12 weeks of
therapy. Hair density increased from 105.4 to 122.7 hairs/cm2 (P < 0.001). Hair thickness

(c)

ment course as a result of this pain.
cm2 over the 12 weeks of treatment (P < 0.001) (Fig. 2a,
c), representing an increase of 16.4%. Mean hair thickInternational Journal of Dermatology 2015, 54, 730–735
ness increased from 57.5 lm to 64.0 lm (P < 0.001)
Discussion
(Fig. 2b, d), an increase of 11.3%. The application of
Won et al.14 showed that ADSC-CM treatment enhanced
ADSC-CM for 12 weeks induced statistically significant
improvements in hair density and hair thickness. There
the proliferation of cultured human dermal papilla cells
was no correlation between patient age and an increase in
(DPCs) by up to 130%. This result was explained by the
hair thickness or density (age and hair thickness,
activation by ADSC-CM of both Erk and Akt signaling
P = 0.706; age and hair density, P = 0.342). Neither was
pathways. The Akt signaling pathway mediates survival
the duration of hair loss correlated with treatment
signals, and the Erk signaling pathway plays a role in miresponse (disease duration and hair thickness, P = 0.584;
togenesis. Both enhance the survival and proliferation of
disease duration and hair density, P = 0.128). No severe
DPCs.15,16 In addition, ADSC-CM modulates the cell
adverse effects were seen in any patient. No patient
cycle of DPCs. Cyclin D1 and CDK2, key cell cyclereported irritation or itching. The only inconvenience
related molecules, are upregulated by ADSC-CM.14 These
reported referred to the pricking of the needles during
results are meaningful with regard to hair growth because

(d)

週に一度、12週に渡り、micro-needle roller
を用いてADSC-CMを頭皮に使用
increased from 57.5 lm to 64.0 lm (P < 0.001). None of the patients reported severe
adverse reactions.
Conclusions The application of ADSC-CM is a potential treatment option for FPHL.

International Journal of Dermatology 2015, 54, 730–735
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• Hair density increased from 105.4 to
122.7 hairs/cm2 (P < 0.001)
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Introduction

growth factors that have paracrine effects on surrounding
cells. These growth factors include vascular endothelial
growth factor (VEGF), hepatocyte growth factor (HGF),
insulin-like growth factor (IGF), platelet-derived growth
factor (PDGF), and others.3 Growth factors have various
functions. In a transgenic mouse model, VEGF has been
proven to affect hair growth and follicular size by angiogenesis.4 Hepatocyte growth factor and IGF also activate
hair growth through various pathways.5,6 Platelet-derived
growth factor induces and maintains anagen hair in
murine hair follicles.7 These observations suggest that
ADSCs may have a therapeutic effect on hair loss. Indeed,
we previously reported that ADSCs and the conditioned

• Hair thickness increased from 57.5 lm to
64.0 lm (P < 0.001)

Stem cells are immature precursor cells characterized by
capacities of self-renewal and multi-lineage differentiation. Mesenchymal stem cells (MSCs), which represent a
type of stem cell, were first identified in bone marrow,
but the existence of MSCs in connective tissue has been
reported.1 It was recently found that MSCs are abundant
in adipose tissue, which is easily accessible. The yield of
MSCs from adipose tissue is approximately 40-fold
greater than that from bone marrow.2 Such characteristics
can make it easy to investigate and use MSCs in clinical
fields. Adipose tissue-derived stem cells (ADSCs) produce

• None of the patients reported severe
adverse reactions
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Figure 3 Global photographs taken at baseline and at 12 weeks after the initiation of treatment in eight women with female
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使用方法例
塗布
1.

凍結保存されているαADCMを、室温もしくは37˚Cを上限とした温度帯で解凍

2.

解凍後、泡立たないよう転倒混和

3.

適量を皮下に塗布（必要に応じてクリームなどの基剤と混合）

皮下・筋肉内注射
1.

凍結保存されているαADCMを、室温もしくは37˚Cを上限とした温度帯で解凍

2.

解凍後、泡立たないよう転倒混和

3.

シリンジで適量を吸い取り、皮下や筋肉内に注射

点滴
1.

凍結保存されているαADCMを、室温もしくは37˚Cを上限とした温度帯で解凍

2.

解凍後、泡立たないよう転倒混和

3.

ブラント針（ノンベベル針）等を用いてシリンジに適量を吸い取る

4.

針を外し、孔径 0.2 μm のシリンジ用フィルターを装着

5.

フィルターの他方に適切な注射針を装着

6.

フィルターを通しながら、αADCMを直接点滴バッグに注入し、点滴液＊と混和
（＊ 例： 5% ブドウ糖注射液）

7.

動物に点滴＊＊
（＊＊： αADCMにはインスリンが含まれているため、点滴中および点滴後の血糖値に気をつけること。
必要に応じてブドウ糖液を注射するなどの措置を取ること。）

