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Abstract
The measurement of transepidermal water loss (TEWL) is one of the biophysical skin parameters
used to assess skin barrier function. Assessment of transepidermal water loss, may depend on such
factors as body region, age, sex or breed and the hair coat has been considered as one of the factors
that may cause variation of TEWL values. The aim of our research was an examination of the
influence of clipping on the amount of TEWL. The examination was performed with 12 Wielkopolska
horses with Courage Khazaka Multi Probe Adapter 5 and a TEWL TM 300 probe. The TEWL values
were statistically constant in the clipped site, while the values in the unclipped sites were not. Hair
clipping of examined sites is recommended for TEWL measurement in horses.
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Introduction
Non-invasive methods used commonly in the process of assessing skin condition include the examination of a number of biophysical skin parameters such
as transepidermal water loss (TEWL), skin hydration
(SH), skin pH and erythema intensity as revealed in
the literature (Beco and Fontaine 2000, Hester et al.
2004, Shimada et al. 2009, Szczepanik et al. 2011,
Szczepanik et al. 2012, Szczepanik et al. 2013). Biophysical skin parameters (TEWL, SH, skin pH) have
been assessed in dogs, cats, horses and laboratory animals (Matousek and Campbell 2002, Popiel and
Nicpoń 2004, Fluhr et al. 2006, Gołyński et al. 2014,
Szczepanik et al. 2016, Yoshihara et al. 2007). The

first of the mentioned methods, TEWL, is most commonly used and considered as the most accurate assessment of epidermal damage and Shimada et al.
(2008) have shown that this is also a good parameter
to evaluate skin barrier functions correlating well with
the degree of lesions assessed clinically and histopathologically. This biophysical parameter of skin
describes the amount of water lost through the skin
and is an index for possible damage to the skin barrier. TEWL has been most commonly used and applied to healthy dogs, cats and horses (Beco and Fontaine 2000, Hester et al. 2004, Momota et al. 2016,
Szczepanik et al. 2016) and is also described in feline
and canine patients with atopic dermatitis (Shimada
et al. 2008, Cornegiliani et al. 2013, Zając et al. 2014).
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Fig. 1. Transepidermal water loss (TEWL) (g/m2 h) in clipped (C) and unclipped (U) site I, II, III, IV, – T0, T1, T2 , T3;
# – statistically significant difference.
Table 1. Transepidermal water loss (TEWL) (g/m2 h) in clipped and unclipped site.
T0

Mean TEWL
(g/m2 h)
Standard deviation

T1

T2

T3

unclipped

clipped

unclipped

clipped

unclipped

clipped

unclipped

clipped

13.14#

18.02

15.92

18.97

19.56#

24.47

17.95

19.44

5.58

8.52

6.54

8.88

7.52

11.73

10.41

12.09

# – statistically significant difference; T0 – 2 minutes after clipping, T1 – after one hour, T2 – after four hours, T3 – after 24
hours.

TEWL may depend (Beco and Fontaine 2000,
Szczepanik et al. 2011, Momota et al. 2013,
Szczepanik et al. 2016) on such factors as body region,
age, sex or breed and the hair coat has been considered as one of the factors that may cause variation of
TEWL values. The assessment of transepidermal
water loss in animals has been performed after different types of skin preparation (unclipped or clipped
with different methods using scissors or an electric
clipper). There have been no studies so far investigating the influence of clipping on the results in horses.
Therefore, the aim of our research was an examination of the influence of clipping on the results of
TEWL in selecting a more reliable method, characterised by a smaller variability of results.

to the measurement. The temperature in the room
was 24 +/- 2oC, with a humidity of 55 +/- 5%. TEWL
was measured on two sites: the side of the thorax after
and without clipping with scissors (ca. 1-2 cm2). For
each of the horses 10 measurements were taken, both
on clipped and unclipped skin, and subsequently the
mean result was calculated and used to statistical
analisis. The measurement began after about 30 seconds’ contact of the probe with the skin, and lasted
about 30 seconds. Four measurements were taken: at
T0, after one hour (T1), after four hours (T2) and
after 24 hours (T3). In the case of the clipped sites T0
measurement was taken about 2 minutes after clipping. TEWL assessment was performed with a Courage Khazaka Multi Probe Adapter 5 and a:
Tewameter TM 300 TEWL probe (Courage Khazaka,
Cologne, Germany) (results in g/m2 h).

Materials and Methods
The examination was performed with 12 Wielkopolska horses, aged 4-30 (median 6), 4 males (including 1 castrated male) and 8 females. The animals
were clinically healthy at the time of the examination
and had no history of skin disease. They were acclimatised in the test room at least 120 minutes prior

Statistical analysis
The mean result and the standard deviation were
calculated for the 12 animals both for the measurements taken on unclipped skin (U) and clipped skin
(C). Finally, t-test was performed to determine
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whether the differences between the results were statistically significant (p=0.05).

Results
There were no statistically significant differences
between measurements results for clipped and unclipped sites at various time intervals (results at T0, T1,
T2 and T3 did not differ on clipped and unclipped
skin). As regards changes in measurement results in
time, no statistically significant differences between
the results were reported for clipped skin. As far as
unclipped skin is concerned, there was a statistically
significant increase in TEWL value after measurement at T2 (after 4 hours), and the results was statistically significantly different from the result at T0. The
results are presented in Fig. 1.

Discussion
The assessment of TEWL in animals has recently
been the subject of numerous studies (Hester et al.
2004, Lau-Gillard et al. 2010, Szczepanik et al. 2011,
Szczepanik et al. 2016), where it has been examined in
different body regions of several animal species. The
assessment of transepidermal water loss in animals
has been performed after different types of skin preparation. In dogs, measurements have been taken on
skin with clipped and unclipped hair by Lau-Gillard et
al. (2010) and Oh and Oh (2009). Oh and Oh (2009)
have shown that in dogs clipping itself can affect
measurement value, while Lau-Gillard et al. (2010)
(in dogs also) have not reported such an effect.
Szczepanik et al. (2011) provided measurements in
cats taken after hair clipping, and also both after and
without it (Szczepanik et al. 2013). There have been
no studies so far investigating the influence of clipping
on the results in horses, and in the studies published
so far hair clipping was used by Szczepanik et al.
(2016). Momota et al. (2013) investigated the influence of different clipping methods on the obtained
results and found that (in cats) measurements taken
on clipped sites were more reliable. In this case the
variability of results in time is smaller than in the case
of unclipped skin, as in our research. In conclusion,
the present study demonstrated that TEWL values
were statistically constant in the clipped site in the
thorax, while TEWL values in the unclipped site were
not. Hair clipping of measurement sites helps to minimize the variation in TEWL measurement. In view of
the above results, we recommended that measurements of TEWL should be performed on clipped skin
which is less likely to yield variable results.
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