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Introduction
Hair	 loss	 is	 multifactorial.	
Antioxidants	 can	 block	 the	 DHT	
(dihydrotestosterone)‑induced	 release	
of	 TGF‑β	 (transforming	 growth	
factor‑β),	 neutralize	 the	 reactive	 oxygen	
species	 (ROS),	 reduce	 micro‑inflammation,	
build	immunity,	and	improve	altered	genetic	
expression	which	are	 the	main	mechanisms	
of	 hair	 loss.[1‑9]	 In	 addition	 to	 preventing	
hair	 loss,	 nutrients	 can	 induce	 active	 hair	
growth	 by	 supporting	 the	 high	 metabolic	
rate	 and	 rapid	 cell	 division	 required	 by	
anagen	 follicles.	 Hair	 loss	 management	
requires	 a	 reliable,	 consistent,	 effective,	
safe	 long‑term	 care	 program,	 without	 side	
effects,	 which	 is	 cost	 effective	 and	 shows	
early	improvement.	All	these	criteria	can	be	
achieved	with	nutritional	therapy.

Apart from genetics acquired lifestyle 
can predispose to hair loss
Genetic	 history	 predisposes	 to	 hair	
loss.	 However,	 prolonged	 exposure	 to	
stress,	 competitive	 lifestyle,	 aggressive	
fitness	 regimens,	 restricted	 eating,	 sleep	
disturbances,	 smoking,	 alcohol,	 pollution,	
ultraviolet	 (UV)	 rays,	 and	 electromagnetic	
radiation	 disturb	 the	 cell	 metabolism,	
homeostasis,	 and	 work	 as	 epigenetic	
factors	 influencing	 genetic	 expression	
and	 create	 an	 acquired	 predisposition	
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Abstract
Genetic,	 androgenic,	 epigenetic,	 environmental,	 lifestyle,	 diet,	 and	 nutritional	 factors	 have	 influence	
over	 promoting	 or	 regulating	 inflammation,	 immunity,	 and	 genetic	 expression	 predisposing	 to	 hair	
loss.	 Oxidative	 stress	 is	 a	 major	 mediator	 for	 various	 mechanisms	 of	 hair	 loss,	 including	 the	 release	
of	 transforming	 growth	 factor‑β	 (	 TGF‑β).	 Nutrients	 counter	 oxidative	 stress,	 repair	 cellular	 damage,	
support	 cellular	 functions,	 and	 restore	hair	 growth.	Nutrients	 can	be	 synergistic	or	 antagonistic.	Covert	
subclinical	nutritional	deficiencies	are	common.	Higher	dose	of	nutrients	does	not	mean	higher	efficiency	
but	 may	 reverse	 the	 benefits	 converting	 an	 antioxidant	 to	 become	 prooxidant.	 Nutrients	 do	 not	 work	
alone	but	are	supported	by	accessory	micronutrients	which	ensure	biological	utilization.	Providing	proper	
nutritional	environment	can	neutralize	free	radicals	and	perpetuate	active	hair	growth	cycles.
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to	 hair	 loss.[10]	 There	 are	 reports	 of	
biological	 twins	 expressing	 different	
grades	 of	 hair	 loss	 from	 exposure	 to	
environmental,	 lifestyle,	 and	 epigenetic	
factors.[11]	 Genetic	 research	 has	 identified	
the	 5	 alpha	 reductase	 genes	 (5AR)	 but	 has	
been	unable	to	link	them	clinically	with	the	
incidence	 or	 progression	 of	 hair	 loss.[12,13]	
In	 another	 study,	 the	 genetic	 transfer	 has	
been	 identified	 as	 the	 mitochondrial	 cell	
metabolism,	 inherited	 completely	 from	 the	
mother’s	 cells.[14]	 Therefore,	 the	 genetic	
predisposition	 also	 can	 be	 hypothesized	
to	 be	 acting	 through	 cellular	 metabolism	
which	 is	 influenced	 directly	 by	 ROS	 and	
nutrients.	 Nutrients	 influence	 genetic	
expression.	Several	studies	have	established	
the	 influence	 of	 micronutrients	 on	 genetic	
expression,	gene	 interaction,	gene	 response	
to	 inflammation,	 immunity,	 antioxidant	
activity,	 and	 aging.[15]	 Two	 new	 branches	
of	 medicine	 have	 emerged.	 Nutrigenetics	
which	studies	the	role	of	nutrients	on	DNA	
sequence,	 and	nutrigenomics	which	 studies	
the	role	of	nutrients	in	gene	expression.

Hair loss often presents from causes 
other than androgens
Nonandrogenic	 hair	 loss	 was	 observed	
since	 the	 inception	 of	 the	 concept	 of	
androgenetic	 alopecia	 (AGA).	 The	
nonandrogenic	hair	loss	has	been	described	
as	 telogen	 effluvium	 (TE).	 Understanding	
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the	 role	 of	 nutrition	 in	 hair	 loss	 is	 like	 revisiting	 TE.	
Any	 stressful	 event	 is	 followed	by	TE.	Elimination	of	 the	
causative	 factor	 allows	 spontaneous	 recovery	 from	 TE.	
Today	 the	 factors	 causing	 TE,	 like	 stress,	 pollution,	 lack	
of	 sleep,	 fitness	 obsession,	 overwork,	 restricted	 eating,	
smoking,	 alcohol,	 erratic	 lifestyle,	 environmental,	 and	
epigenetic	 factors,	 all	 continue	 unabated,	 with	 no	 relief,	
allowing	 no	 possibility	 for	 spontaneous	 recovery.	 There	
is	 a	 continuous	 derangement	 of	 cellular	 function	 and	 loss	
of	 internal	 cellular	 environment	 leading	 to	 dysregulation	
of	 the	 hair	 cycles.[10]	 Not	 only	 is	 the	 incidence	 of	
hair	 loss	 rising	 and	 occurring	 at	 early	 ages	 but	 also	
thyroid	 disorders,	 polycystic	 ovary	 syndrome	 (PCOS),	
cardiovascular	 disease,	 diabetes,	 and	 hypertension	 are	 all	
occurring	 at	 a	 younger	 age,	 from	 similar	 loss	 of	 internal	
environment	 or	 homeostasis.	 All	 these	 ailments	 are	
commonly	 associated	 in	 hair	 loss	 patients.	 Interestingly,	
hair	 loss	 has	 been	 observed	 to	 be	 predisposing	 to	 these	
ailments.	Oxidative	stress	 is	 responsible	for	 these	ailments	
and	 calls	 for	 early	 intervention	 to	 neutralize	 the	 free	
radicals	 with	 antioxidants,	 to	 repair	 the	 DNA	 and	 cell	
damage	 with	 amino	 acids	 and	 to	 restore	 cell	 function.	
Vitamins	 and	 minerals	 are	 important	 cofactors	 and	
catalysts	in	cellular	metabolism.	However,	excess	nutrients	
can	be	counterproductive.[14]

Nutritional supplements can correct hair loss 
presenting with normal androgens
Androgens	 are	 not	 the	 only	 factors	 responsible	 for	 hair	
loss.	 Pattern	 hair	 loss	 has	 been	 reported	 in	 complete	
androgen	 insensitivity	 syndrome.[16]	 Researchers	 have	
reported	 hair	 loss	 with	 normal	 DHT	 and	 found	 no	
correlation	 between	 circulating	 androgens	 and	 the	
incidence,	 severity,	 or	 progress	 of	 hair	 loss.[17]	 We	
hypothesize	 that	 nonandrogenic	 factors	 causing	 oxidative	
stress	and	loss	of	internal	cellular	environment	have	made	
the	 cells	 so	 weak	 that	 they	 are	 being	 affected	 by	 normal	
androgens	and	cannot	recover	by	mere	androgen	blockers.	
Androgens	 may	 be	 termed	 as	 opportunistic	 intruders,	
affecting	 the	 weak	 follicles.	 Countering	 oxidative	 stress,	
supporting	 cell	 recovery	 with	 antioxidants	 and	 essential	
nutrients,	 can	 restore	 cellular	 functions	 and	deliver	 active	
hair	growth.[18]

Nutrients counter multiple mechanisms involving 
reactive oxygen species
Not	DHT,	 but	 the	DHT‑induced	 release	 of	TGF‑β	 causes	
miniaturization	 and	 the	 release	 of	 TGF‑β	 is	 mediated	
through	 ROS,	 which	 has	 been	 proven	 to	 be	 blocked	 by	
a	 free	 radical	 scavenger	 or	 antioxidants[1]	 [Figure	 1].	
Latent	 TGF‑β	 binds	 to	 extra	 cellular	 matrix	 (ECM)	
proteins	 and	 is	 activated	 by	 ROS.[2]	 ROS	 bind	 to	
intracellular	 proteins,	 changing	 their	 immune	 signature,	
making	 them	 recognized	 as	 antigens,	 thus	 triggering	
autoimmune	 response	 and	 inflammation	 leading	 to	

hair	 loss.[3]	 The	 autoimmune	 response	 can	 thus	 be	
countered	 with	 antioxidants	 [Figure	 2].	 The	 hallmark	 of	
micro‑inflammation,	 the	 periinfundibular	 lymphocytic	
infiltration,	 close	 to	 the	 epidermis,	 suggests	 the	 role	
of	 external	 factors,	 such	 as	 sebum,	 skin	 microbes,	 UV	
rays,	 pollution,	 and	 heavy	 metals,	 which	 modulate	 the	
transduction	 cascades	 and	 alter	 gene	 expression	 through	
ROS.[4]	 Even	 moderate,	 noncytotoxic,	 oxidative	 stress,	
can	 downregulate	 genetic	 expression.[5]	 Stress	 induced	
substance P inhibits	 hair	 shaft	 elongation	 and	 induces	
catagen	 through	 ROS.[6]	 All	 these	 ROS‑mediated	
mechanisms	 can	 be	 prevented	 by	 the	 use	 of	 antioxidants	
and	nutrition	[Figure	3].

Figure 1: DHT causes miniaturization through ROS-mediated release of 
TGF-β which can be blocked with the use of antioxidants thereby countering 
the action of DHT

Figure 2: ROS bind intracellular proteins, altering their immune signature, 
making them act like antigens, triggering autoimmune response and 
inflammation

Figure 3: DHT and various mechanisms of hair loss are mediated through 
ROS. Nutrients and antioxidants can restore cellular function and promote 
hair growth
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Nutrients have anti-inflammatory effect and build 
immune response
Omega	 3	 fatty	 acids	 and	 gamma	 linolenic	 acid	 (GLA)	 are	
anti‑inflammatory.[7]	GLA	is	precursor	 to	anti‑inflammatory	
prostaglandin‑1.	 Fatty	 acids	 and	 polyphenols	 influence	
inflammatory	 gene	 transcription.[8]	 Tocotrienol	 and	
alpha‑tocopherol	 lead	 to	 34%	 better	 hair	 counts	 through	
inhibition	 of	 lipid	 peroxidation	 and	 reduction	 in	 ROS.[19]	
Protein	energy	malnutrition	and	single	nutrient	deficiencies	
are	 known	 to	 compromise	 immunity.	 There	 have	 been	
detail	 studies	 on	 nutritional	 programming	 of	 the	 immune	
system.[20]	Better	 regulation	 of	 inflammation	 and	 immunity	
achieved	 by	 nutrients,	 leads	 to	 better	 functioning	 of	 the	
hair	growth	cycle.

Nutrients have direct role in promoting hair 
growth
Unsaturated	 fatty	 acids	 are	 known	 to	 inhibit	 5	 alpha	
reductase	 activity	 of	 which	 gamma	 linolenic	 acid	
(omega	 6	 fatty	 acid)	 has	 highest	 inhibitory	 potency.[21]	
Vitamin	 D3	 reduces	 insulin	 resistance	 and	 Rogen	 levels,	
regulates	 hair	 cycles	 and	 has	 direct	 action	 on	 the	 dermal	
papilla	 cells.[22]	 Zinc	 acts	 as	 immuno‑modulator,	 inhibits	
catagen,	prevents	follicle	regression	and	promotes	recovery	
from	 telogen.[23]	 Copper	 supports	 the	 differentiation	 and	
proliferation	 of	 dermal	 papilla	 cells.	 Arachidonic	 acid	
improves	 the	 expression	 of	 growth	 factors	 in	 the	 dermal	
papilla	 cells,	 promotes	 mitosis	 of	 matrix	 keratinocytes,	
induces	 angiogenesis	 and	 hair	 elongation.[24]	 Nutrients	 are	
reported	to	have	a	direct	role	in	hair	growth.

Role of iron is supported by other minerals and 
vitamins
Hair	 follicles	 are	 known	 source	 and	 storage	 for	 ferritin,	
which	 is	 utilized	 in	 deficiency	 states.[25]	 Iron	 deficiency	
is	 compensated	 by	 the	 arrest	 of	 hair	 growth,	 ferritin	 is	
spared	 and	 directed	 to	 maintain	 normal	 serum	 levels	
in	 the	 circulation.	 Thus,	 on	 lab	 tests,	 the	 ferritin	 levels	
appear	 normal,	 despite	 concomitant	 deficiency,	 and	 hair	
loss.	 Iron	 absorption,	 binding,	 transport	 and	 activation	
for	 erythropoiesis,	 requires	 vitamin	 C,	 vitamin	 A,	 beta	
carotene,	 amino	 acids,[26]	 zinc,	 and	 copper.[27]	 Associated	
deficiencies	 of	 these	 accessory	 nutrients	 lead	 to	 poor	
utilization	of	available	iron	resources,	presenting	as	noniron	
deficiency	 anemia	 and	 hair	 loss	 with	 apparently	 normal	
iron	 or	 ferritin	 levels.	 Iron	 is	 required	 for	 conversion	 of	
stored	 thyroid	 hormone	 T3	 to	 active	 T4.[28]	 All	 nutrients	
are	interdependent	for	efficiency;	single	nutrient	assessment	
cannot	represent	the	complete	status	of	 the	internal	cellular	
environment.	 Deficiencies	 of	 essential	 nutrients	 trigger	
autophagy	 or	 programmed	 breakdown	 of	 intracellular	
organelles.[29]	 Autophagy	 restores	 the	 deficiencies	 and	
maintains	 normal	 nutrient	 levels	 in	 the	 circulation,	 again	
making	the	lab	tests	and	nutrient	levels	to	appear	normal	in	
the	presence	of	clinical	hair	 loss.	Hence	nutritional	support	

cannot	 be	 recommended	 depending	 on	 biochemical	 tests.	
It	would	 be	 too	 late	 to	wait	 for	 detectable	 failure	 to	 guide	
or	 indicate	 the	 requirement	 for	nutritional	 support.	Clinical	
hair	fall	may	be	the	best	parameter.

Nutrients support stem cell function
Stem	 cells	 are	 sensitive	 and	 are	 regulated	 by	 the	
availability	 or	 deficiency	 of	 nutrients,	 as	 well	 as	
nutrient‑induced	 hormones	 and	 factors,	 like	 insulin,	 IGF	
(insulin	 like	 growth	 factor),	 steroid	 hormones,	 and	 amino	
acids.[30,31]	 Bald	 scalp	 retains	 hair	 follicle	 stem	 cells	 but	
lacks	hair	follicle	progenitor	cells.[32]	Nutrition	promotes	the	
proliferation	 and	 maintenance	 of	 the	 stem/progenitor	 cell	
population.[33,34]	 Nutrient	 therapy	 is	 effective	 and	 augments	
the	 effects	 of	 conventional	 hair	 therapy	by	 stimulating	 and	
supporting	hair	growth.

Conclusion
Nutrients	 can	 block	 the	 release	 of	 DHT‑induced	 TGF‑β,	
counter	 micro‑inflammation,	 oxidative	 stress,	 improve	
immunity,	 and	 improve	 genetic	 expression	 which	 are	
the	 basic	 mechanisms	 of	 hair	 loss.	 Apart	 from	 genetics,	
lifestyle	 and	 nutritional	 imbalances	 can	 predispose	 to	
nongenetic	 and	 nonandrogenic	 hair	 loss.	 Nutrients	 have	 a	
direct	 role	 in	 restoring	 hair	 growth.	 Nutrients	 support	 the	
action	of	one	another	and	also	influence	stem	cell	function.	
Further	research	is	required	on	the	specific	role	and	benefit	
of	 nutrients	 in	 hair	 loss	management	 especially	 in	 patients	
presenting	with	normal	androgen	levels.
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