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In recent years, the population of people with thinning hair has been increasing due to a variety of reasons, including
stress from work, relationships, diet, etc. Since hair greatly influences one's appearance and age, interest in hair growth in the
hair care market is growing among both men and women. Since the psychological impact of thinning hair is particularly seri-
ous, the development of an effective hair-growth product will contribute to the maintenance and improvement of consumers'
mental and physical health, and thus an epoch-making hair-growth product is expected to be developed. However, in reality
there are few products that provide sufficient hair-growth effects and for which the scientific basis for the hair-growth effects
has been clarified. Moreover, the problematic side effects caused by chemical substances in ‘hair growth products’ remains a
serious issue that cannot be ignored.

We have been paying attention and researching since long on the hair-growing effects of cactus cell extracts obtained
through low-temperature vacuum extraction. Compared to the conventional steam distillation method, the cell extract ob-
tained by low-temperature vacuum extraction is 100% plant-derived, and we believe that it can contribute to the provision of
materials for hair-growth agents with high safety. Since ancient times, Japanese women have valued the beauty of their hair.
Since beautiful hair has always been a longing of women, we hope to develop hair growth products that also care for beauti-
ful hair by clarifying the mechanism of action of cactus cell extract on hair growth and the ingredients involved in nurturing

beautiful hair.
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Carnitine

Diethanolamine
Triethanolamine
Glycerol
Threonine
cis-4-Hydroxyproline
Glutamic acid
Thymidine
Urocanic acid
Decanoic acid

Gluconic acid
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Table 2 3% NXDIC L 2 RBEHEGTFS LR NNTVEOAHTI) —fEF
3% MXD UP : Microarray 3% MXD UP : Proteome
1W 2W 3W 1W 2W 3W
Keratin Keratin Keratin Keratin Keratin Keratin
Disulfide bond Cell division Melanin biosynthesis Intermediate filament |Intermediate filament |Intermediate filament
Keratinization Cell cycle Albinism Lysosome Lipid biosynthesis Fatty acid metabolism
Collagen Intermediate filament |Kinetochare Lipid metabolism Lipid metabolism Protein phosphatase
Inflammatory response |Citrullination Acyltransferase Fatty acid metabolism |Lysosome
Chemotaxis Microtubule Cell adhesion Cell eycle Fatty acid biosynthesis
Cell a_d.'he sion Cent:ro_mel:e . Hemostasis Acyltransferase Lipid metabolism
Moz - - M.e] b]osyj.:lthems Blood coagulation Lysosome Pyridoxal phosphate
Intermediate filament |Disease mutation
C ) . - Cysteine biosynthesis  |Fatty acid biosynthesis |Lipid biosynthesis
vtokine Wnt signaling pathway
el Koot Cytoskeleton Pyridoxal phosphate Cysteine biosynthesis
Acute phase DNA repair Fatty acid metabolism |Protein phosphatase Cell junction
Albinism Actin-binding Disulfide bond Cell junction
Amidation Homeobox Amino-acid biosynthesis| Cysteine biosynthesis
Proteoglycan Albinism Cytoskeleton
Antimierobial Lipid-binding Heparin-binding
Zine transport Cell division
Tyrosine-protein kinase Endoplasmie reticulum
Proteoglycan
3% MXD Down : Microarray
1w 2W 3W 3% MXD Down : Proteome
Musele protein Disulfide bond Disulfide bond W oW IW
Lipid metaboli: Musel tei Musels tei
pid metabo ism Ll e powd o Muscle protein Musecle protein Muscle protein
Lipid biosynthesis Sarcoplasmic reticulum |Actin-binding = . —
g . . . - Keratin Endocytosis Calmodulin-binding
Thick filament Lectin Sarcoplasmie reticulum X . » N
B - e ik . Intermediate filament |Sarcoplasmic reticulum |Myosin
Fatty acid metabolism |Actin-binding Cell adhesion . R N ; -
. 3 Myosin Thick filament Respiratory chain
Calmodulin-binding Cytokine Collagen 5 ’ i A 2 =
. R Thick filament Calmodulin-binding Sarcoplasmic reticulum
Oxidoreductase Inflammatory response |Thick filament - : ;
= , 2 . Calmodulin-binding Mpyosin Thick filament
Sarcoplasmic reticulum |Myogenesis Growth factor T e
n e e 3: Actin-binding Lysosome Actin-binding
Actin-binding Calmodulin-binding Sugar B e
. ) Metal-binding Actin-binding Cytoskeleton
Myosin Lipopratein Heme Endopl ) tieul Mitochondri Metal bindi
Fatty acid biosynthesis |Thick filament Calmodulin-hinding neopasmie retieuinm oerondnon etalbinding
s Endocytosis Cytoskeleton Lysosome
Heme Growth factor < :
. Cell division Prenylation
Growth factor Heme I Disulfide bond
Lipid Lipid metabaolism Ij {_'m = € bon
Disulfide bond Myosin ysosome
Acylferase Chemotaxis
Lipoprotein Osteogenesis
Glucose metabolism Heparin-binding
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10% N-CE UP : Proteome

Disulfide bond

Developmental protein

Table 3
10% N-CE UP : Microarray
1w 2W 3w
Immunity Homeaobox Citrullination
Lectin Disease mutation Cell adhesion

Disease mutation

Innate immunity Spermatogenesis Acetylation
Cytokine Zymogen Homeobox
Inflammatory response
Chemotaxis
Antiviral defense
Acute phase
Golgi apparatus
10% N-CE Down : Microarray

1w W 3W
Keratin Lectin G-protein coupled
Cell eyele Disulfide bond Disulfide bond
Mitosis Muscle protein Olfaction
Cell division Pheromone-binding Sensory transduction
Kinetochaore Calmodulin-binding Cell adhesion
Intermediate filament |Oxygen Sulfation
Microtubule Lipoprotein Lectin
DNA repair Adaptive immunity
DNA replieation Heme
Melanin biosynthesis Hormone
Calmodulin-binding Immunity
Citrullination Tron transport
Albinism Homeobox
What ing pathway Myogenesis
Helicase Cytokine
Osteogenesis Zymogen
Muscle protein Actin-binding

Cell division

1w 2W 3W
Keratin Keratin Keratin
Intermediate filament |Lysosome Intermediate filament
Metal-binding Lipid biosynthesis Lysosome
Calmodulin-binding Cytoskeleton Cytoskeleton
Hemostasis Cell adhesion Keratinization
Blood coagulation Lipid metabolism Calmodulin-binding
Muscle protein Fatty acid metabolism |Cysteine biosynthesis
Actin-binding Cell eycle Proteoglycan
Cytoskeleton Sarcoplasmic reticulum |Myosin
Disease mutation Cysteine biosynthesis  |Actin-binding
Myosin Intermediate filament |Acyltransferase
Endocytosis Proteoglycan Aminopeptidase
Lipid-binding Myosin Protein phosphatase

Prenylation

10% N-CE Down : Proteome

Lysosome
Intermediate filament
Lipid biosynthesis
Muscle protein

Fatty acid biosynthesis
Lipid metabolism
Cysteine biosynthesis
Cell cycle

Cell adhesion
Proteoglyean

Muscle protein
Lipid-binding
Metal-binding
Myosin

Endocytosis
Keratinization
Actin-binding
Calmodulin-binding

1w 2W 3W
Keratin Keratin Muscle protein
Fatty acid metabolism |Intermediate filament [Metal-binding

Sarcoplasmic reticulum
Fatty acid metabolism
Fatty acid biosynthesis
Lipid biosynthesis
Lipid metabolism
Endocytosis

Keratin
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