THE DERMATOLOGIST LOOKS AT THE HAIR
PROBLEM*

By Evcene F. Traus, M.D.
New York, N. Y.

Since EVERYONE has hair,
either too much or too little, daily
attention must be given to this
appendage either by combing,
brushing, shaving, washing, cut-
ting, or arranging. Innumerable
preparations are sold to aid these
processes and to help eliminate un-
wanted hair or to stimulate and
grow new hair. The therapeutic
claims used to promote the sale of
these items are such that it is well
to study, for a moment, the basic
knowledge we have concerning hair.
At once one becomes aware that
most of our information is based on
legend or theory rather than on act-
ual proved facts. Even the phylog-
eny of the hair isnot entirely settled.

For those who have not been in-
clined to postulate a primary sensory
function for hair, i.e., its derivation
from scale borne sense organs of
reptiles or tactile spots of mam-
malian skin, one of the simplest and
at the same time most plausible
views is that hair, feathers, and
scales are morphologically equiva-
lent. There are many develop-
mental features that speak against

* Presented at the May 13, 1947, Meeting,
New York City.

such relationships. There are some
resemblances between hair and teeth
and those who would homologize
the two structures point out that
certain developmental disturbances
in the pilary system are associated
with malformations in tooth de-
velopment. Danforth (1) concludes
that for the present, we must con-
tent ourselves with regarding mam-
malian hair as akin to lateral line
organs, tactile organs of reptiles,
placoidal scales, teeth, claws, der-
mal scales, and feathers. It is more
closely related to some of these
structures than to others, but with
none of them is it fully homologous.
The subject offers an attractive
field for future research.

The actual process of hair ex-
change, commonly called shedding
of the hair, continues throughout
life. Shedding of the hair in humans
differs from that in animals in that it
is a constant phenomenon although
it may progress more rapidly at cer-
tain seasons than at others. The
hair loosens from its papilla and
rises up to the level of the middle of
the follicle. It here becomes at-
tached to the hair bed and is called
a bed hair to differ it from the
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papillary hair. Simultaneously, the
walls of the lower third of the follicle
collapse on each other and the
papilla shrinks while the lower end
of the separated hair widens out
and becomes broom-like. The hair
continues to grow while attached
to the hair bed and finally its in-
creased size pushes it farther and
farther up the follicle until it
reaches a point just below the
opening of the duct of the sebaceous
gland. At this point, it is no longer
nourished by a vascular supply so it
- stops growing, separates itself and
falls out. According to Unna (2)
the blood supply of the follicle con-
trols nicely the growth and subse-
quent shedding of the hair. In
normal scalps after an interval,
the papilla starts to regenerate and
a new hair gradually rises in the
follicle to push the old hair up ahead
of it or less often it grows alongside
of the bed hair. It is believed that
the same papilld produces hair
throughout life and that a new
papilla is rarely produced after
puberty. It is thought that this
regeneration is caused by the supply
of blood to the papilla and though
we understand the mechanism of the
actual shedding, we have no idea
what controls the blood supply of
the papilla and follicle. Here we
lack vital basic information that is
of the utmost importance in the
maintenance of good hair growth,
If it is true that new papillae are
rarely formed after puberty, the old
ones must be preserved and kept
healthy if we are to continue to grow
hair.

What do we know about growing
hair and what factors influence the
rate of hair growth? Surprisingly
enough, we have practically no ac-
curate basic knowledge on these
fundamental points. Heredity is
known to be of importance. How-
ever there is no sharp line of de-
marcation between what is normal
and what is abnormal, the same
physical trait may have different
meanings in two persons. For ex-
ample, a full beard has a different
significance to a white man than
to an Indian. While it is recognized
further that the tendency to premat-
ure baldness appears to be familial
and hereditary, no additional light as
to why this occurs or how it is
brought about is gained from that
observation.

Vascular and nervous factors are
of basic importance. The regula-
tion of the blood supply to the folli-
cle is no doubt under control of the
sympathetic nervous system and
thi§ in turn is intimately related
with the central nervous system.
The effect of emotional factors on
hair loss and the graying of hair as
seen in alopecia areata and achro-
motrichia is, of course, well known.
A striking example was reported by
Barabal and Freeman (3) in the case
of a 38-year-old white soldier, who,
following a three-mile hike in De-
cember, 1943, developed a sudden
sharp pain in the left chest and
fainted. Examination revealed no
organic disease. During that night
he was restless and tense and felt
as though he were on the verge of
a “nervous breakdown.” The next
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morning he found that his dark
brown hair had turned white with
the exception of a few strands and
within the next few days, there
occurred a considerable loss of
frontal, marginal, and facial hair.
While extreme examples of this
type are rare, less pronounced
cases are undoubtedly not too in-
frequent. The question of graying
of hair will be referred to again.

The endocrines appear to be in-
volved in hair growth in some man-
ner. The glands which seem mcst
important are the suprarenals, gon-
ads, thyroid, and the pituitary.
The latter two may not have any
real direct effect, but may react on
the suprarenals which in turn in-
fluence the hair. The thyroid is
said to particularly affect the hair
of the scalp, eyebrows, and eye-
lashes. The ovary and testes in-
fluence the development of pubic
and axillary hair, the testes, the
body hair and beard. The hypoph-
ysis and suprarenal through in-
fluence on the testes indirectly in-
fluence hair generally except the
capillus, eyebrows, and eyelashes.
According to Hamilton (4) common
baldness (alopecia) is a sequela of
sexual maturation and is, in most
instances, induced by stimulation
from male hormone substances. In
keeping with this physiological re-
lationship, the incidence of the
disease is much higher in males than
in females, and extensive forms of
the disease are restricted almost
entirely to males. Most women
with pronounced forms of the disease
are those with virilism.

Apparently, age is a factor in the
rapidity with which areas of de-
nudation extend. In eunuchs, sus-
ceptibility to such loss of hair can
increase with age, but baldness does
not occur because of inadequacy of
testicular secretions. This increased
susceptibility accumulates, unspent,
like money in the bank, and later
treatment of the eunuchs with an-
drogens results in a rapid loss of
hair. Available evidence does not
bear crucially on the question of
whether or not there is, with in-
creasing age, a lowering of the
amount of androgenic stimulation
required to produce baldness.

The third factor known to be in-
volved is inheritance. No amount
of androgenic stimulation produces
baldness in persons who lack an in-
herited tendency to this disease.
The realization of this tendency de-
pends, however, upon androgenic
stimulation, since, whatever the
inheritance, baldness does not ensue
without androgenic stimulation.

Local areas of the skin play a
dominant role in the atrophic
changes that result in baldness.
Application of androgens directly
to a local area results in piliary
changes limited to that region. At
the present stage of our informa-
tion, it must be assumed that andro-
gens are only one of what might be a
family of agents (although they are
the usual one) which may be cap-
able of inducing atrophic changes
in specific areas. The degree of
atrophy is controlled by the local
area of skin and does not result
from external changes in vascularity
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‘or compression of the area by tight
bands. Rather, baldness will occur
even in skin transplanted from its
usual site.

Baldness is one of the so-called
degenerative diseases which remain
as extremely important medical
problems and have not benefited
from the achievements of chemo-
therapeutic control of infectious
diseases. It is a condition, the
progress of which can be studied.
The nature and therapeutic control
of the disease can be investigated
carefully. Findings from studies of
this disease may be presumed to be
applicable to a number of so-called
degenerative diseases, like prostatic
cancer.

Vitamin deficiencies in experi-
mental animals certainly play an
important role but whether vita-
mins are of equal importance in
humans is not yet so clearly estab-
lished. This will be discussed in de-
tail under graying of the hair.

From the standpoint of local
measures even the effect of shaving
or cutting of hair on rate of re-
growth has not been satisfactorily
settled. While it is believed that
shaving or cutting has no effect on
the rate of regrowth and does not
stimulate the fine downy hairs into
becoming terminal hairs, the work
is not entirely conclusive and should
be repeated. The reverse of this
picture is the question of whether
the destruction of one hair by elec-
trolysis does not possibly stimulate
other hairs of this particular hair
group and as a result increase the
growth of the other hairs or stimu-
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late follicles in a resting condition,
There is competent work to show
that this is the case but the majority
of physicians believe that destroying
one hair by electrolysis has no
effect on the rate of growth of other
hairs in the same group in the same
patient. Again the point is not
settled.

The Effect of Temperature. Heat
and cold are both said to influence
the rate of hair growth but the effect
is probably slight and brought about
through the nervous system or
through variations in vascularity.
There are races of rabbits which tend
to produce light or dark hair de-

- pending on the temperature in which

they are kept.

Radiation effects have been stud-
ied and it is thought that the actinic
rays—ultra violet—exert only a
slight favorable action on the growth
of hair but it is felt that this might
be due to the hyperemia that may
be produced rather than:to any
effect of the rays themselves. Again
the matter is not settled. The
x-rays alone are definitely known to
stimulate hair regrowth. Large
doses of x-rays or radium of course
may cause either temporary or
permanent hair loss but less ex-
cessive doses because of their depth
effect are known to stimulate hair
regrowth. This can be beautifully
demonstrated in cases of alopecia
areata where the exposure of a small
sharply demarcated portion of a
large bald patch to the x-ray results
in hair regrowth in this area while
the rest of the patch remains bald.

With all the hair tonics, hair ex-
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hilarators, hair restorers, and hair
dressings on the market, it is start-
ling that we have absolutely no
definite proof as to whether any
external application made to the
skin or hair, has any effect on hair
growth. In fact, the most careful
experiménts that have been done
to date, and there are not many
recent ones, indicate that nothing
that we apply to the skin or hair
appears to have any appreciable
effect on the rate of hair growth and
that any of the apparently bene-
ficial effects noted, may be due to
the massage, hyperemia, or in-
creased vascularity brought about
in their application. But even the
question of whether beneficial effect
ensues from massage in humans
has not been proved. Animal ex-
periments indicate that it is the
massage and not the local applica-
tions that are beneficial in increas-
ing rate of hair regrowth. In this
field alone, it would seem to me
that research should be undertaken
to establish once and for all, the role
of local application and massage.
Furthermore, studies should be done
to determine which vehicles are best
suited, physiologically and chemi-
cally, and what ‘types of stimulants
or irritants could best be added to
them to benefit the vascularity of
the papilla, follicle, and hair in its
life cycle.

The exact shape of the hair in
different races and individuals is
also not entirely settled. In some
races, the hairs are oval or ribbon
shaped, while in others there is a
tendency for the hair to approach a

rectangular form, smooth ellipse,
circular form, etc. It is difficult to
discover this without having the
hairs arranged for examination so
they can be rotated under the
microscope. Also just what causes
naturally curly or wavy hair is not
known. "Fritsch (5) says that while
curly hair behaves in general as a
dominent trait, there is no definite
sign of Mendelian segregation in
future generations. It is possible
that the characteristic bend of the
follicle immediately above the

. papilla is the point where the tend-

ency to curl is really imparted.
Supposition but not facts!

Even the pigmentation of the
hair is not too well understood.
Rothman and Flesch (6) reported on
the isolation of a red iron pigment
from human red hair. The pre-
sented data indicated that it may be
a complex phenolic iron compound
in which the phenolic OH group is
attached to a heterocyclic ring con-
taining nitrogen. This pigment was
not obtainable from red hair of ani-
mals or from any human hair ex-
cept bright red. The literature on
the darkening of hair with age is
meager, general, and as far as known
to Steggerda (7) never quantita-
tive. Two hundred and twenty
males and one hundred and ninety-
four females ranging in age from 6
to 18 were measured annually for
10 years in Holland, Michigan.

The study showed that the head
hair becomes darker by almost one
unit on the Fischer-Saller hair scale
with each year of age for the ages
6 to 18. No significant sex differ-
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ences were to be noted. Changes of
color are brought about by many
factors and the natural and sudden
graying of the hair are explained by
many theories that have not been at
all proved. Probably the greatest
amount of recently recorded work
done on any phase of the hair prob-
lem has been done on the effect of
vitamins, etc., on the graying of
the hair. In a recent summary in
the Nutritional Review (8), it was
noted that the causes of achromo-
trichia are not well understood.
Both dietary deficiencies and hor-
monal disturbances have been im-
plicated. A deficiency of panto-
thenic acid is known to result in
" graying of the hair in rats and other
experimental animals and there is
evidence that additional factors in-

cluding para-aminobenzoic acid may

at times be involved. On the other
hand, the many studies that have
been made, give us little reason to
believe that human achromotrichia
is caused by a dietary deficiency.
In man, the process of graying and
of aging are frequently associated
and there is a popular belief that
graying may be accelerated by
emotional stress. It 1s not sur-
prising therefore, that hormonal
control of the graying process should
have been suspected even though
direct experimental evidence has in
a large measure been lacking. - This
confused picture has been somewhat
clarified by Ralli, es 4/., who have
shown that even in experimental
animals rendered gray by a defi-
ciency in pantothenic acid, adrenal-
ectomy will bring about the restora-

tion of the original color of the hair.
It appears that hormone balance,
dietary deficiency, and possibly
mineral and water balances may in-
fluence the production of melanin
or its deposition in the hair and
skin. The hormonal control must
be particularly strong since adrenal-
ectomy overcomes the effect of a
pantothenic acid deficient diet. It
is not yet clear, however, whether
the various factors operate through
single or separate mechanisms and
the nature of these processes is not
well defined.

The tendency to production of
hairs of a finer, more silky character
in advanced life, is caused by sebor-
rhea according to Sabouraud (8a)
and is not a natural phenomenon of
normal hair growth as was once
supposed. This is explained as
being due to a mechanical plugging
of the follicles. The matter of pre-
mature alopecia, therefore is a very
complicated one in which probably
many factors come in to play.
Studying the fundamentals and
going back to the mechanism of the
replacement of the hairs which are
constantly being shed, therefore,
would seem to be the logical ap-
proach to the solution of this prob-
lem. The question whether the
vascular supply controls this me-
chanism and the factors that might
influence or control the vascular
supply is therefore of the utmost
interest and importance. Wright,
et al. (8b) studied seborrheic der-
matitis and found the administra-
tion of vitamin Bg (pyridoxine) re-
sulted in definite imprqovement and
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occasionally in complete disappear-
ance of this type of eruption when
other standard measures of treat-
ment had failed.

Probably the last word has not
been said in the matter of sham-
pooing and certainly we are chang-
ing radically in our views as to
what is the best type of preparation
to cleanse and wash the hair. The
sulfonated oils which get us away
from the alkaline .soaps,.are un-
doubtedly an improvement in some
respects but they unquestionably
have certain disadvantages, chiefly
the fact that they do not lather well
and that they are extremely drying
to the hair in most cases.

It is not my purpose to go into
the dangers attendant to hair wav-
ing or hair straightening except to
point out that bad results have been
reported from the cold wave and
also to draw attention to the fact
that hair waving usually causes
changes in color of the hair but
especially if other preparations are
being used in the hair and scalp at
the same time. It is probable that
the number of cases of alopecia
areata we see following the waving
of the hair, may be purely coinci-
dental. It might be a distinct ad-
vantage to examine the hair and
scalp under a wood light before
waving, as a protective measure to
the patient as it would give an ex-
cellent idea as to the condition of the
hair and its suitability for waving.
I do not have in mind ruling out the
possibility of a fungus infection,
which would be unlikely in an adult,
but it would give the operator fairly

definite data as to whether the indi-
vidual had been using other chem-
icals on the hair that had not been
thoroughly washed out. An ex-
amination of the hair with the wood
light after the wave would give you
a good picture of what damage had
been done to the hair, and might be
a good check on the operator. Mild
dermatitis venanata of scalp in
fairly sharply localized patches with
temporary hair loss due to breaking
off of hair at a level close to the
skin is not an infrequent sequella.
Cotter (9) in 1946 reported that the
number of cases in which a toxic
reaction has been observed from the
“cold wave” process using thiogly-
colic acid appear to, be on the in-
crease. He reported in detail 5
cases from a large group because in
these it had been possible to demon-
strate their lesions in the laboratory.
He showed that severe allergic reac-
tions can result in sensitive persons
from thioglycolic acid. Those indi-
viduals with anemias and allergic
disturbances are most vulnerable.
In the majority of cases recovery
occurred without permanent damage
to the liver when the exposure was
promptly terminated. In those
cases in which the acid acted as a
systemic poison as well as an aller-
gen the first signs of trouble were to
be found in the blood count, the
elevation of the alkaline phospha-
tase, the change in the ratio of free
to esterified cholesterol, and the
appearance of a positive cephalin

‘flocculation test.

The danger of wusing celluloid
combs in water waving are too well
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known to deserve more than a mere
comment.
that in this day and age, thallium
acetate could have been used as re-
cently as a few years ago on the
body to remove unwanted body
hairs when the ‘effect of this poison,
in causing depilation of the scalp
hairs, but not body hairs, was so
well known to most everyone.
Chemical hair straighteners be-
gan to evolve in 1910 and today do
a huge business. Their mode of ac-
tion is to make a supple out of a
rigid shaft. The cystine variety of
the hair proteins can be broken at
its disulfide bond to produce this
fiber relaxation. Thus the kinking,
due to thickness gradations and
axial twists, may be overcome. Ac-
cording to Lewis (9a) three general
types of treatments can be utilized:

(1) Reducing substances, which
ordinarily contain stannous
chloride, sodium hyposulfite,
sodium polysulfide, and the
like.

(2) Agents which bring large
amounts of heat to the indi-
vidual hairs by their exother-
mic reaction with water( cal-
cium oxide, for example).

(3) Caustics, chiefly sodium and
barium - hydroxide.  Three
changes occur: hydrolysis,
inhibition, and destruction of

the disulfide linkage. The re- -

sult is a malleable protein gel
susceptible  to  mechanical
straightening, a softer hair.

The use of these caustics is not
without danger. Burns may be of

It is surprising, however, '

such severity that the employment
of straighteners is inadvisable ex-
cept with great care or under the
supervision of a qualified expert.
Of two cases seen by the author, one
suffered permanently damaging
burns, as though by lye, and the
other a permanently depigmented
area across his forehead.

Hair was subjected to a careful
analysis by Bagchi and Ganguly
(10) and. was found to contain, in
much excess,- all the metals which
are likely to be present in human
tissues. There is marked vari-
ability in the amounts of the me-
tallic elements in hair.

Mixep Hair -oF 30 MALE ADULTS—FROM A
BARBER SHoP
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Aspartic acid (3.59) has been
isolated for the first time from
hiuman hair by Beveridge and Lucas
(11). Glutamic acid has been iso-
lated from human hair in higher
yields than previously reported.
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The quantities 'of basic amino acids
isolated agree essentially with those
reported in the literature. Methio-
nine has been found in human hair,
and its amount determined as 1.09,.

Per Cent
Arginine. ...l 10.7
Histidine..................... 0.63
Lysine...........ccoviinvio.n. 2 .40
Cysteine.......covvvveeninnns 13.7
Tyrosine.........cvveieennnn. 2.1
Glutamicacid................ 10.6
Asparticacid............0..... 3.5
Methionine................... 1.0

Enkeratins, e.g., wool and hair, are
distinguished from pseudokeratins
according to Clay, et a/. (12), in that
their basic amino’ acids (histidine,
lysine, and arginine) are found in a
relatively constant molecular ratio
of 1:4:12. The cystine and cysteine
(both non-basic amino acids), nitro-
gen and sulfur content of 120 sam-
ples of human hair was determined.
The relation of age, sex, and pig-
mentation to the composition of hair
was studied. No consistent rela-
tion between age and composition
was found. There was more cystine
and cysteine in male hair than in fe-
male hair. Dark hair contained more
cystine than did light hair. = These
differences were statistically signifi-
cant. No significant variations in
the nitrogen and sulfur content were
observed. Hair contains larger
amounts of lead and in cases of ab-
normal exposure "it may retain as
much as 508 mg. per kilo. Bagchi,
et al. (13), reported that black hair
of women gives the largest amount
while gray hair of men and women
gives the minimum, and brown or
golden brown or other shades oc-

cupy an intermediate position. Lead
may be a likely factor in producing
the characteristic pigments of hair
in different nationalities.
Relatively large quantities of lead

‘were found in the urine and feces

of some Hindu men and women
and, since correspondingly high
quantities were then found in the
hair, it is considered that lead is
absorbed into the general circulation
and eliminated through the hair.

In many instances a mild form of
alopecia was associated with high
lead content in the hair, and it is
suggested that chronic lead intoxi-
cation may prevent access of nour-
ishment to the follicles, with the re-
sult that the hair falls out.

According to Butcher when skin
producing black hair is inter-
changed with skin producing white
hair in the piebald rat, white hair
frequently grows on the skin which
formerly had black hair. Likewise
if skin producing black hair is in-
csed and sutured back in place, it
often produces white hair.

The present conception of pig-
ment formation seems to be that
pigment results from the combina-
tion of a chemical substance, or
propigment, carried by the blood
with an enzyme in the cells of the
hair bulb. In these rats the pro-
pigment was present, since the rest
of the hair of the animal remained
black and black hairs often ap-
peared among the white ones on the
grafts. The white hair was not due
to the lack of innervation, as was
shown by denervating areas. The
enzymatic potentialities of the cells
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of the hair bed must, therefore have
been affected by the lack of vascu-
larity and nutrition immediately
following the operation, since injec-
tion studies show that the vascular
supply of the graft soon becomes
similar to the supply of the sur-
rounding area.

Once the pigment-forming ability
is lost by the cells, there is no resti-
tutive capacity to respond to the
application of irritants to the skin.
Application of irritants to the skin
has failed to induce the cells of the
hair beds to form pigment again.

Growth or production of the hair
by the hair bed is also affected by
vascularization. Increased blood
supply accelerates hair growth.
Growth is not affected permanently
by poor blood supply, as shown in
these experiments, while the pig-
ment-forming capacities of the cells
are affected permanently.

When the skin was incised, all
blood supply was eliminated. Nu-
trition was supplied to the graft by
tissue fluid from below the graft
and from around its periphery.
This tissue fluid sufficed to supply
the cells of the hair bulb with nutri-
tion necessary for the survival of
their growth potentialities. The
tissue fluid, however, did not pro-
vide the cells with the substances
necessary for the survival of their
enzymatic potentialities. Thus, the
requirements for growth are less
than for pigment formation.

SumMarY AND CONCLUSIONS

I have attempted to touch briefly
on all of the fundamental points

that are of vital interest and im-
portance particularly concerning
scalp hair. It was my intention
to draw your attention to our woe-
ful lack of fundamental information
on matters of daily concern to all
of us. I trust that I may have suc-
ceeded in enlisting your co-operation
in attempting to solve:

(1) What basic factors are in-
volved in keeping alive the vital
hair papilla and follicle?

(2) Do only internal mechanisms
control the life span of the papilla
and follicle or can they be influ-
enced by local measures of any
type, such as tonics, stimulants,
massage, hyperemia, etc.?

(3) If local treatment is of value,
what form is best, a liquid or an
ointment, and what type base
whether liquid or ointment, is most
acceptable to the scalp and hair?

(4) What controls hair pigment?

(5) By further study of hair
shape, composition, etc., could not
some better and perhaps safer
methods for curling or straightening
the hair be found?

(6) What is dandruff and what
role does it play in the causation of
premature alopecia—if any?
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