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Objectives
» Hair Function » Nail Function
e Structure of hair » Nail Structure

* How does it grow  Pathology of the Nalil

+ Pathology of Hair
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Function of Hair

* Protection
* Sensation
* Thermoregulation

 Communication
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Hair ?

What is hair ?

- Protein (Keratin) product of the hair follicle (mini-

organ)

Where can it be found ?

- Everywhere except mucous membranes,

palm/soles
- Only 5% on the scalp

When does hair growth begin ?

- 3 Trimester in utero

Intermediate Filaments Family of proteins

* Type |-V + Other

4 AN Intormediate

8-10nm « fiament

or hair keratins

* Type | (Keratin) 37%
— Acidic Keratins
— Hair Keratins(KRTHA1-A8)
— Chromosome 17

» Type Il (Keratin) 39%
— Basic Keratins
— Hair Keratins (Hb1-6)
— Chromosome 12




Keratin Structure

Linker Domains

Helical Domains

Acid-Base Dimers

Protofibril
Tetramer->
Heterodimers
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Hair Structure
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Types of Hair

* Lanugo
 Vellus
DIAGRAM OF AN ACTIVE HAIR FOLLICLE
Infundibulum
Isthmus
TIOM ﬁ'\
INRER ROOT SHEAT
REGHGH OF KA ELONGATION AL (Suprabulbar)
Hair Bulb




Hair Growth : The Hair Cycle

Catagen Talogen

Clut: hair

—— Epahaial column

Diagrammaic representation of the scaip hair cycle
Expen Mediing by ige University Pross (2002)

Hair Growth : The Hair Cycle

Scalp ) Body Site
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-determines maximum length of hair

Synchronicity




Synchronicity
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<ot Post Birth

Prolonged anagen post partum

External Influences : Telogen Effluvium

* Premature
termination of
anogen-> Telogen

» Diffuse Hair Loss
» Causes

» Regrowth over 3-6
months

Testosterone Paradox

* Androgens
» Speed of onset
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Androgenic Alopecia

e Mo
A0 20

Il vertex

i Y © L W™Y » Polygenic
AB & Y9

A (e f) Treat with
@w @ < — 5% reductase

" inhibitors/minoxidil

* Androgen Sensitive

* 50% men over 50y
>80% men over 70y

Hamilton-Norwood classification

Androgenic Alopecia

Ludwig Scale

Androgenetic Alopecia in Women




Pathology:Autoimmune Alopecia Areata

Anagen

Immune privileged status of
anagen hair breaks down

Healthy lsis ollicle

Most common pathology Infeced has llicke
of hair follicle

Nails




Function

* Protection (weapon)
— Chemical, physical

» Touch
— Manual dexterity

+ Communication - socially

Structure

* Mostly hard “hair” keratin
* calcium

« Strong
— Longitudinal Ridging

— Curvature - a

Nail Anatomy

Onychodermal
Band

Eponychium
Nail Plate Germinal Matrix
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Growth of the Nail Plate

« Nail surface is produced by proximal nail bed
» Estimate site of nail matrix pathology

» Complex interactions for normal growth & patholgy

Growth Rate
Finger Nails -3mm per month (0.1mm/day)
Toe Nails -1mm per month
continues up to 1 week post mortem

Nails in Systemic Disease

Clubbing oo e haa deasas

Mormal finger Clubbed finger e —
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Nails in Systemic Disease

Onycholysis

Salmon Spots

!(oﬂolnychla (sp09n shaped nallls) 1/3 patients Psoriasis
inherited, anaemia, hyperthyroid, drugs




Nail Pigmentation

Melanonychia Striata
vs

Melanoma

Nail in Systemic Disease

: Videocapillarosc0py « Systemic Sclerosis
- Gilant capillaries
'1 —— — microhaemorrhages
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Further Applications

» Drug Monitoring/Diagnosis
— Cystic Fibrosis (chlorine)

— Prescribed drug compliance
— Illicit drug intake (cocaine, amphetamines)

— Environmental exposure (heavy metals, nickel)
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