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Introduction

Skin pigmentation is primarily determined by the
quantity of melaninl. Both the skin physiology and
epidermal permeability barrier function vary with
skin pigmentation types. For instance, the lighter and
darker skins behave in different ways upon sun
exposure2. Hydration of the skin and skin ageinga
are different according to ethnicity3. In addition
darker skin is less susceptible to Candida albicans
infections. Moreover, there is a significant difference
in the transcutaneous penetration of nicotinates, and
skin electric resistanceT between highly and lightly
pigmented skin6.

The basic difference between Fitzpatrick skin
types is due to quantity of melanin present and
structural difference of melanocytes and melano-
somess. Main function of melanin is to protect the
skin from ulka violet (UV) damagee,10,11. But melanin
also plays an important role in regulating cutaneous
immunity12,13,14,1s and skin surface pH76,17,18. This is
attributable to accelerated barrier recovery in dark
skinle.

However, regarding the difference in epidermal
permeability barrier function in darker versus lighter
skin, results are inconclusive. Some studies have
shown that both basal trans epidermal water loss
(TEWL) and percent increase in TEWL following tape
stripping is higher in darker skire0,21,22. On the
contrary, Singh et al repotted that the basal TEWL
was lower in darker skin23. In contrast, Reed et al
reported that the basal TE\AIL in darker skin did not
differ from that in lighter skin2a. He further described
that the stratum corneum (SC) integrity was
significantly lower in lighter skin than in darker
skin2a. These data indicate that cutaneous functions
vary with the degree of pigmentation.

Vitiligo is an organ-specific autoimmune disease.

It is characterized by the development of well-
defined milky white macules, devoid of identifiable
melanocytes2s. Differences in cutaneous biophysical
properties between normal and vitiligenous skin has

been described. For example, Keratinocytes from
involved vitiligo skin have a shorter life span26 and
showed decreased levels of stem cell factor and
increased apoptosis2z2s. In addition strafum corneum
(SC) is thicker in vitiligo-involved sites than that in
uninvolved sites2e. Furthermore ]. Lit- et al. described
that barrier recovery following stratum corneum
perturbation is delayed in vitiligo involved site than
uninvolved sites3o.

However, the changes in skin biophysical
properties including epidermal permeability barrier
function in vitiligo in Fitzpatrick skin type IY /Y
remain largely unknown.

In current sfudy, strafum corneum hydration, the
skin surface pI{, integrity and epidermal permeability
barrier function in vitiligenous areas of Fitzpatrick
skin type IV/V was evaluated.

Materials and methods

A total of 18 human volunteers with stable vitiligo
vulgaris with skin types IV or V (Fitzpatrick
classification) were enrolled to this study (15 new
patients and 3 UV treated patients). Vitiligo was
diagnosed clinically by the consultant dermatologist
of skin clinic-B at NHSL, Colombo. A clinical
examination was done to ensure exclusion of
inflammation in both involved and uninvolved sites.

A11 subjects were asked to refrain from using skin
moisturizing agents or other topical agents 24 houlrs
prior to and during study. All patients were advised
not to wash measuring sites with soaps or surfactants
for at least two hours prior to the study.

lSenior Registrar in Dermatology, National Hospital of Sri Lanka, Colombo, 2Professor of Dermatology, Departrnent of
Dermatology, Unioersity of Osnabrilck, Gertnany,3Consultant Dermatologist, National Hospital of Sri Lanka, Colombo,
Si Lanka.



4

Study was conducted in a controlled air con-
ditioned environment. All subjects rested at 24-26oC,

for 30 min before measurements were taken.

Measurements were taken on 6 test areas, each 3x3
cm in size. 3 areas (A,B,C) are from pigmented skin
and 3 areas are from depigmented skin - (A,B,C).

Test site A was used to assess basal skin physiology
(skin hydration and skin surface pH).

Test site B was used for stratum corneum integrity
and barrier recovery.

Test site C was used for barrier cohesion test.

The basal TEWL, SC hydration, skin surface PH, were
measured directly on both vitiligo-involved and
contralateral uninvolved sites using respective probes
(Figure-1).

1. Corneometer CM 825 (Courage and Khazaka,
Cologne, Germany) - used to measure the basal
skin hydration.

2. Tewameter T 300(Courage and Khazaka,
Cologne, Germany) - used to measure the
transepidermal water loss (TEWL).

3. Skin pH meter PH 905 (Courage and Khazaka,
Cologne, Germany) - used to measure the skin
surface pH.

Figure'1

In the next step, for skin stripping 3M blender
tape strips were applied to the test areas. These were
homogeneously pressed on to the skin by moving a

5kg steel roller to and fro 5 times.

Barrier integrity was taken as number of
strippings required to increase the baseline TEWL by
three fold.
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Barrier recovery was expressed as percentage.
This was evaluated 24 hours after perturbation of the
epidermal barrier, by measurement of transepidermal
water loss and was calculated using following
formula.

Barrier recovery

BR% =

(TEWL immediately after

stripping - TEWL after 24hrs)
x 100

([EWL immediately after stripping

- baseline TEVW-)

Cohesion

To assess stratum corneum cohesion, sequential ten
D-squame tapes were applied on the test site C and
homogenously pressed on the skin by 5 kg steel roller
to and fro 5 times. Each tape was removed and stored
in different centrifuge tubes and labeled 1-10. Tubes
from different patients were labeled and stored in
different envelops. Amount of protein removed per
tape on both involved and uninvolved area was
estimated using a Bio-rad protein assay in the
laboratory.

Statistics

The analytical software SPSS 17.0 was used for
statistical analyses. Data will be expressed as mean
and standard deviations. The unpaired Student t test
was used to draw comparison and significance.

Results

SC hydration (Hydration; 39.2 + / -16.0 vs. 43.1+ / -
11..9; 1= 0.84; p=9.416) of vitiligo-involved sites was
not significantly different from that in contralateral
uninvolved sites (Figure 3).

This study also demonstrated that the basal
TEWL (basal TEWL' 7.04+/-3.09 vs. 6.99+/-1.84;1=
0.07; p=9.948) (Figure-2) and basal skin surface pH
(pH:5.320+/ -0.443 vs.5.323+ /-0.396; t= 0.02; p=0.984)
in vitiligo-involved sites (Figure 4) did not differ
significant$ from that in uninvolved sites.

Barrier recovery was also not significantly
delayed in vitiligo-involved sites in comparison with
contralateral uninvolved sites (Barrier recovery
0.504+ / -0.17L vs. 0.462+ / -0.233; t = 0.62; p=0.536)
(Figure 5).

As shown in Figure 6, SC integrity between
vitiligo-involved and contralateral uninvolved sites
is significantly different. (Number of strips 55.7+/-
39.2 vs. 30.2+ / -12.0, t = 2.63, p=0.01)
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Figure 2.

Figure 4.

Figure 6.

Discussion

Prime function of melanocytes is to produce melanin
which generates a natural protection against UV
damage.

Melanocytes also play an important role in
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Figure 5.

Figure 7.

regulating cutaneous immunity, expressing sodium/
hydrogen (Na +/H +) exchangers which are key

regulators of maintaining skin pH16, and regulating
of epidermal proliferation2T'2g'2e.
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such as epidermal permeability barrier function and
SC integrity are greatly inJluenced by pigmentationle.

Although melanin deficiency is the main feature
of vitiligo, alterations in cutaneous biophysical
properties have not yet been defined.

The present study did not show a significant
difference in basal TEWL, pf, SC hydration, barrier
recovery between vitiligo-involved and uninvolved
sites. But interestingly barrier integrity was
significantly different between vitiligo-involved and
contralateral uninvolved sites.

Keratinocytes of vitiligenous skin have a shorter
life span26, decreased levels of stem cell factor and
increased apoptosis2z 28. Flowever, Gtiadecka et al31

described that on sun exposure SC is thickened in
vitiligo-involved sites than that in uninvolved sites.
Present study demonstrated that SC integrity of
vitiligenous skin is significantly higher than that in
normal skin. If SC thickness is more, number of skips
required to increase the baseline TEWL by three fold
(integrity) will be high. Increased SC thickness
possibly is the mdn reason for this observatiorL since
the skin of the eruolled subjects is frequently exposed
to the sun. The cohesion test of present study
substantiate above finding (Figure 7). Since stratum
corneum integrity is more, the amount of protein
absorbed by the tape strips is less in vitiligo involved
skin when compared with the normal skin.

Lue et al30 demonstrated that there is no
significant differences in TEWL, skin pFI, SC integrity
in vitiligo-involved and contra lateral uninvolved
skin. Same study also demonstrated barrier recovery
was significantly different. Observations of present
study consists with the existing data except those
regarding barrier recovery.

In summary, in the present study we have
demonstrated that SC integrity was significantly
higher in viti-ligenous skin. This may be due to in-
creased thickness of stratum corneum in vitiligenous
skin that occurs on sun exposure. Flowever, accor-
ding to our results, depigmentation does not play a

crucial role in regulating the skin surface pFI, TEWL
and barrier recovery in vitiligenous skin in Fitz-
patrick skin type IV/V.
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