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Class I - Carboxylases
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DS e ] Biotin deficiency in animals results in alopecia, a scaly dermatitis, anorexia, and
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Class II - Decarboxylases

oane [ T [T = biotin-deficient diet containing raw egg white are illustrated in Figure .33, The

i _ = animals consumed the diet for up to 30 days. The activities of three biotin-
NI e———

a

eventually death. Some of the biochemical changes occurring in rats consuming a

requiring enzymes were determined in the lbvers of rats killed at the indicated

Class T - Transcarboxyl ,
R = xyﬁ = times. The enzymes measured were acetyl-CoA carbowylase (o), propionyl-CoA
I— - :

Fig. 2. Schematic diagram of the biotin-dependent enzyme family  rarhmwilacs /MY and rennate carhavolaes (A%
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Mitochondrial Dysfunction

—

Disrupted Marphology
* | Fission
* | Fusion
= | Mitophagy

| Mitochondrial Blogenesis

Apoptosis Cytochrome C
Inducing Factor

Increased ROS emission

Release of Progpoptotic foctors

Figure 1. Dhvsfunctional mitochondria display a disrupted morphology that appears swollen and fragmented compared
to healthy mitochondria. These alterations coincde with an impaired respiratory capacity (e.g.. decreased mitochondrial

complex activity) that results in diminished ATP production, increased mitochondrial ROS emissions, and the release of
mitochondria-derived proapoptotic factors.
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Z X : Reversing wrinkled skin and hair loss in mice by restoring mitochondrial function,
Nasal administration of mitochondria reverses chemotherapy-induced cognitive deficits
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What are the Co-Factors “lelpers™ needed for the

mitochondria to make energy?

1. B-complex, meaning all of the B vitamins, but especially B1, B2 and B3

2. Magnesium (a mineral)

3. Zinc (a mineral)

4. Manganese (a mineral)

5. Glutathione (the master antioxidant)

6. NAD (derived from Vitamin B3).

7. Alpha Lipoic Acid (aka. Lipoate, an antioxidant)

8. Carnitine (shuttles fat)
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SMVT-cKO WT-littermate

[i] SMVT-cKO WT-littermate [ii] + BPS 'BPS

1 2 (3
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=X : Biotin and pantothenic acid oversupplementation to conditional SLC5A6 KO mice
prevents the development of intestinal mucosal abnormalities and growth defects
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Figure 3. Zinc functions to restore impaired energetic metabolism pathwavs. (A) The exoression levels of
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=X : Zinc enhances the cellular energy supply to improve cell motility and restore impaired

energetic metabolism in a toxic environment induced by OTA
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d : Changes in the blood antioxidant defense of advanced age people
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1. Intestinal Dysbiosis and Biotin Deprivation Induce Alopecia through Overgrowth of
Lactobacillus murinus in Mice

2. Gut microbiota in human metabolic health and disease

3. Biotin uptake by human colonic epithelial NCM460 cells: a carrier-mediated process
shared with pantothenic acid

4. Biotin and pantothenic acid oversupplementation to conditional SLC5A6 KO mice
prevents the development of intestinal mucosal abnormalities and growth defects

5. Review paper Nutrition of women with hair loss problem during the period of menopause
6. Effects of the Usage of I-Cysteine (I-Cys) on Human Health
7. Analysis of Serum Zinc and Copper Concentrations in Hair Loss

8. Inhibition of 5a-reductase activity in human skin by zinc and azelaic acid
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