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Abstract
Adipose derived autologous mesenchymal stem cells have been transplanted and tested for their ability to
regenerate tissues for several indications. While treating various age related neurodegenerative disorders
with autologous mesenchymal stem cells for their regenerative and rejuvenating properties, we accidentally
observed a transition of hair colorations from mostly grey to black in all the 4 elderly patients. We have
given 20million cells intravenous and also 20 million cells intrathecal, in multiple sessions to each patient.
Though low dose the effects were very obvious and may indicate an anti aging effect. We also found that the
effect was transient and changed with time through a follow up period of 20 months. This may be through
positive activation and regeneration of melanocyte stem cells in the hair follicular niche. In this paper we
intend to report this unique observation which may lead to further research and solutions to problems like
premature greying of hair or indicate new anti aging solutions.
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Introduction

ous tissue under local anesthesia. Stem cells from the adipose
Many neurodegenerative changes and diseases are caused by tissue were isolated following a fastidious protocol in our GMP
ageing. Mesenchymal stem cells (MSCs) are likely to emerge as Class V laboratory. The yield was about more than 100 million
a promising therapy for neurological regeneration [1-5]. Such cells on an average. About 5 million cells were put for culture
cellular therapies have recently demonstrated an advantage and passaging for 2 passages. This protocol yielded about
as they do not elicit any immune reaction [6,7]. We have been 40 million Mesenchymal stem cells. MSC cell markers used for
conducting a clinical trial with autologous MSCs for such age identification in our lab were CD29, CD90, CD 44, CD 105 positive
related neurodegenerative disorders. There are no treatment op- markers & negative markers are CD 45, CD 31, CD 34 and HLA-DR
tions available currently for such neurodegenerative conditions. (Figures 1 and 2).
The trial was conducted as per Guidelines given by Indian
Each patient received more than one session within a time
Council of Medical Research (ICMR). Approvals for clinical trials frame of 2-3 weeks. Each time the MSCs were administered
were obtained from Institutional Ethics Committee (IEC) and by spinal intrathecal route (20 million) and intravenously (20
Institutional Stem Cell Research Committee (ISCRC).
million) after over a period of 20 minutes.

Materials and methods

The patient’s preparation for the implantation of cells was done
after detailed clinical and laboratory investigations that include
liver, kidney functions and hematological investigations etc.
The autologous MSCs were harvested from 200ml of
lipoaspirate by liposuction from lower abdomen subcutane-

Results

We treated a total number of 14 patients between the age
group 38-75 years, out of them 4 subjects had completely
grey hair. Three subjects were males and one female. There
were no notable complications post transplantations. We
observed remarkable improvement in the neurological status
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Figure 3. Photograph indicates more than 90% white hairs in
subject (Mr a) before treatment.
Figure 1. Characterization of the mesenchymal stem cells.
Green indicates the positive expression CD 29 and blue
indicates the nuclear staining by DAPI.

Figure 4. Photograph indicated the growth of Black hairs in
the same subject (Mr a) post treatment.

Figure 2. Characterization of the mesenchymal stem cells.
CD 45 expression is negative in the cells.

(being reported separately) and the only adverse effect was
transient headache.
In observed patients about 50% of the hairs were seen
turning black after duration of 3-6 weeks (Figures 3 and 4).
This was observed on the scalp and on the beard as well. However, the effect was not permanent; as the age progressed
the greying process continued. The longest period of follow
up was 20 months for all the 4 patients. All the subjects
continue to have some black hairs but were now lesser in
density and number.

An illustrative case report

Mr. C, aged 70 years, was diagnosed for progressive supra

nuclear palsy. He had fixed gaze, unstable gait, frequent falls,
slurred speech, difficulty in swallowing, uncoordinated limb
movement was increased, frequency of urination with loss
of bladder control etc. This patient was treated with adipose
derived mesenchymal stem cells (ADMSCs) as the first session.
A second session with cultured ADMSCs following two passages was done after 3 weeks. More mesenchymal stem cells
were similarly transplanted on the 3rd & 4th sessions. During
first three weeks of his treatment, we observed improvement
in his neurological status. Besides this, an interesting finding
was observed that many of his grey hair turned black during
this course (Figures 5 and 6). Similar results were obtained
with the three other patients Table 1.

Discussion

We do not view MSCs as a treatment modality for grey hair.
However this is an incidental finding, so far not reported in
the literature. We noted it accidentally during the course of
treatment for various neurodegenerative disorders. The homing
properties of stem cells are known to promote and propel the
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Table 1. MSCs therapy protocol and description of the patients
with various neurological diseases.

Figure 5. Photograph indicates more than 90% white
hairs in subject (Mr c) before treatment.

Name of Gender Disease
Patient

Age Number of Route of
sessions
injection

A

F

Cerebral
palsy

38

4

I.V. (2) &
Spinal (2)

B

M

Acute spine
injury

67

2

I.V. (1) &
Spinal (1)

C

M

Progressive
70
Supranuclear
palsy

4

I.V. (2) &
Spinal (2)

D

M

75
Progressive
autoimmune
disease of
anterior horn
of motor
nerves

2

I.V. (1) &
Spinal (1)

translational capacity, 2) facility to migrate to affected tissue
and translate to it, 3) anti inflammatory property by virtue of
paracrine secretions, 4) regenerative capability; 5) they are
capable of vasculogenesis and angiogenesis (Figure 7).
The production of melanin in the hair follicles of the scalp
are known to be regulated by several molecules like alpha
melanocyte stimulating hormone, adrenocorticotrophic
hormone, basic fibroblast growth factor, nerve growth factor,
Figure 6. Photograph indicated the growth of Black hairs
hepatocyte growth factor [9]. OA1, P, MATP, ATP7A, BLOC-1
in the same subject (Mr c) post treatment.
[10-12] to synthesize eumelanin and pheomelanin [13,14].
Microtubules in the hair are involved in transport of melanin
MSCs to target the neuro-degenerative tissues [8]. The elabo- from follicular bulb to hair [15-17]. So far, to our knowledge,
rate mechanisms that correlate with the functions of MSCs hardly any information is available on the underpinning
are briefly summarized as follows: MSCs have 1) multilineage causes of grey hair. It is obvious that melanin pigment is
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Figure 7. Schematic Illustration of a few Growth factors and Cytokines released by MSCs that promote regeneration.
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responsible for the coloration of skin and hair. It is produced
by the melanocytes. Melanoblasts are the precursors to
melanocytes that originate in the neural crest and travel
to hair follicular bulb and differentiate in to melanocytes
[18,19]. A recent study has shown that loss of color is due
to dysfunction of melanocyte stem cells in hair follicular
bulb [20]. It can be derived that MSCs travel to the diseased,
dysfunctional brain area and affect the neural crest through
their cytokines. This in turn will up-regulate the melanin
cycle. MSCs might be positively influencing all of these
factors and help in up-regulating the pathways involved in
proliferation and differentiation of hair follicular bulb. This
indicates a possible treatment for people with premature
greying of hairs and anti aging solutions in case there are
more reports with similar findings.
With this observation one can postulate that MSCs find their
way to the hair follicles in the scalp and beard to up regulate
the production of melanin by activating all the above factors.
Stem Cell tracking experiments will be required to establish
the possible role of MSCs in up-regulation of malanocyte
stimulation pathways.

Conclusion

This is a report of 4 cases of neurodegenerative disorders.
While treating them with MSCs, it was incidentally observed
that their grey hair started turning black. This generates an
interesting hypothesis, that MSCs play an important role in
melanin regulating pathways, biosynthesis and transport
into hair follicular bulb. The cellular and molecular pathways
remains a subject of future research.
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