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The Comparison of Various Shampoos on Skin pH in Normal Dogs
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Abstract : Shampoos are used routinely by a large number of veterinarians to treat skin diseases. Skin pH is affected by
shampoos, however, known to occur. In order o evaluate the effect of shampoos on skin surlace pH, we performed the
measurement of skin pH using skin pH meter PH900 in five healthy mixed breed dogs. The seven commercial shampoos:
Humilac, Sebocalm, Sebolytics, Etiderm, Peroxyderm, HyLyt and Zn-7 Derm were included in this stdy. The anatomical sites,
right thorax was the highest pH (7.66+0.10), and the lowest pH (6.20 £0.23) was left pinna. A statiscally significant decrease
in skin pH was found 7 minutes after application of Humilac, Sebocalm, Etiderm, Peroxyderm (p<0.01) and Secholytics (p<0.053).
After 17 minutes of application skin surface pH was inclined to increase in every shampoos but the degree of increase was slight
al 77 minutes. No statiscally significant differences were found in HyLy-T and Zn-7 Derm, but skin pH was normal range (6.2-
7.8) after application. Thoroughout the experiment skin surface pH was maintained above pH 7.0 in detergent. The commercial
shampoos, Humilac, Sebocalm, Etiderm, had the decreasing effect on skin surface pH in dogs. The other four shampoos maintain
the skin pH normal range. The skin pH meter PH 900 was found simple and useful for skin pH measurement.
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Introduction

Tn spite of mumber of reports related to veterinary skin dis-
eases multiplies, the amount of research concemed with the
normal biology of canine and feline skin is remarkably
small. In the human dermatology there is now a large body
of research, which demonstrates that the skin pH is affected
by the various dermal structures, e.g. sweat gland, seba-
ceous gland, and environments.

Skin surface pH is an important factor in human dermatol-
ogy, relating to microfloral environment and skin irritation.
Normal skin pH distribution in humans ranges from pH 5.4
to 5.9, but can vary from more acidic to neutral and alkaline
pH depending on the anatomical sites at which it is
measured”, It is already known that a relationship exists
between the acidity of the skin surface and its antimicrobial
activity. In the case of acule exzema with erosion, the skin
surface pH shifts to alkaline (pH 7.3-7.4) caused by extracel-
lular fluid as a natural result in human. A complete body pH
elevated in seborrheic dermatitis, atopic dermatitis, and xero-
derma and the increased skin surface pH in sites predis-
posed to seborrheic dermatitis®. In present there has been no
report on the relationship between skin pH and skin dis-
eases in veterinary literature. Skin pH variations are impor-
tant in the etiology and management of dermatological
disorders.

There are two major techniques for measuring skin sur-
face pH. The colorimetric approach and the glass electrode
potentiometric technique. The glass electrode technique is
more precise and sensitive than the colorimetric technique'.
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The skin surfaces of haired mammals are generally
acidic’. The pH of normal feline and canine skin has been
reported to range form about 5.5-7.5""°. The skin surface pH
appears to vary with site, day, coal color, sex, gonadal sta-
tus, and breed®. In addition, it has been reported that the skin
surface pH of an excited dog can increase by greater than 1
unit within 1 minute’.

However, there is no skin pH data in known for various
shampoos on canine skin, despite widespread interest in
small animal dermatology. This study describes the measure-
ment of skin pH after application of shampoos in dogs and
documents skin pH distributions for dogs of different sham-
poos, demonstrating the difference effect of shampoos on
skin.

Materials and Methods

Experimental animals

Five clinically normal mixed breed dogs, aged between 2
1o 4 years, 1 male and 4 female were included in this study.
The general physical and dermatological examination was
performed, and the absence of skin disease was established.
The dogs were kept in the room in which measurements
were made for at least an hour before readings were taken.
No particular precautions were taken to prevent sweating,
although frank sweating was not observed in any of the
dogs.

Equipment

A Skin pH meter PH 900 (Courage and Khazaka, Ger-
many) was used to measure the skin surface pH. The pH
meter was calibrated prior to measurements using standard
buffer solutions with pH 4.0 and 7.0. The combined elec-
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Fig 1. A skin pH meter PH 900PC.

trodes is connected to a pH meter which presents the volt-
age differences as digital pH values within seconds (Fig 1).

Skin baseline pH measurement

Skin pH was measured using a flat membrane skin-pH-
meter. Anatomica) sites measured were: Jeft and right inner
surface of pinna, left and right axilla, left and right thorax,
rump and neck.

Skin pH measurement

Seven shampoos were tested, Humilac, Sebocalm, Eti-
derm, Sebolytic (Virbac, France), Peroxyderm (Chasoot,
Swiss), HyLyt (DVM Pharmaceuticals, Inc., USA) and Zn-7
Derm (Fayette, USA) diluted as a 1:10 aqueous solution
with distilled water. One negative control site ¢onsisted of
saline only and one positive control site consisted of a deter-
gent (antibacterial hand soap, Kirkland signature TM, USA).

The hairs in abdomen were clipped with No. 10 clipper
(Oyster, USA) prior to baseline data collection. Each test
area was divided into 15x15mm test zones separated by
Medical Bandage tape, to avoid lateral spread of the mate-
rial. Fifty microliters of each test substance was applied in
the center of each area. The material was spread on the area
studied to produce a uniform film. The emulsion was allowed
to stay for 7 minutes. Measurement were made in T, Ty + 7,
Ty + 17, and Ty + 77.

Statistical analysis

The significant difference between the mean values for
each group was evaluated using f-test. A probability of 95
per cent or more was regarded as significant.

Results

The mean skin pH for all dogs for lefi and right pinna, left
and right axilla, and left and right thorax were: mean+SE,

T
Lt pinna Rt pinna Lt axilla Rt axilla Lt thorax Rt thorax Rump  Neck
Anatomical Sites
Fig 2. Skin pH values for particular sites on the canine skin.
These data are the mean values taken from 5 dogs of the mixed
breed.
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Fig 3. Canine skin pH change versus time after application for
Humilac, saline and detergent. Significant differences at the
95% and 99% level denoted by * and **, respectively.

6.20+0.23, 6.63+0.06, 6.53+0.20, 6.83+0.14, 7.33+0.08,
7.66+0.10, respectively. The mean skin pH of rump and
neck were 7.05x0.22, 6.90+0.13, respectively (Fig 2). Both
sides of thorax showed the highest level of pH. The pH of
left pinna was the lowest of 6.2.

Fig 3 compares the mean results of the skin pH of the
Humilac, saline and detergent. The significant decrease was
shown at 7. 17 and 77 minutes afler application than the
saline and the detergent (p<0.01). The skin surface pH after
application of Humilac were: (mean+SE) 6.42+0.34, 3.86+
0.26, 4.70+0.5320 and 5.02+£0.20, at T, T;, T; and T,
respectively.

In Sebocalm mean skin pH reached 4.74+0.35 at 7
minute after application, and gradually increased to 5.50+
0.40 and 5.86+0.33 at 17, and 77 minutes, respectively (Fig
4), The significant decrease was found at 7 minutes (p<
0.01) and at 17, 77 minutes (p<0.05) than those of deter-
genl.
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Fig 4. Canine skin pH change versus time after application for

Sebocalm, saline and detergent. Significant differences at the
95% and 99% level denoted by * and **, respectively.
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Fig 5. Canine skin pH change versus time after application for
Ediderm, saline and detergent. Significant differences at the
95% and 99% level denoted by * and **, respectively.

The mean pH for Etiderm was 6.9+0.40, 5.30+0.49, 5.92
+0.32 and 6.1220.23 for T, T;, T); and T, respectively
(Fig 5). The skin implicated with Etiderm was significantly
lower than that of the detergent at 7 minutes (p<0.01) and
17 minutes (p < 0.05).

The mean skin surface pH for Sebolytics was 6.76 +0.50,
6442042, 6.70£0.33, 6.84:0.34 at T,, T;, T); and 1o,
respectively (Fig 6). The significance was observed at 7 min-
utes (p<0.05) comparing with the detergent.

The skin pH after Peroxyderm shampoo was 7.20£0.46,
5.98+0.36, 6.06+0.25, 6.24+0.19 at T,, T,, Ty, and Ty,
respectively (Fig 7). The significance was observed at 7 min-
utes (p<0.01) and 17 minutes (p<0.05), comparing with the
detergent.

The skin pH were 6.92+0.39, 6.40+0.47, 6.42+0.22 and
6.72+0.16 at at Ty, T, T,; and T, respectively, in HyLy-T
(Fig 8). There was found no statistical significance. The
mean skin pH levels of Zn-7 Derm were shown Fig 9. The
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Fig 6. Canine skin pH change versus time after application for
Sebolytics, saline and detergent. Significant differences at the
95% and 99% level denoted by * and **, respectively.
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Fig 6. Canine skin pH change versus time after application for
Peroxyderm, saline and detergent. Significant differences at the
95% and 99% level denoted by * and **, respectively.

pH were 6.88+0.47, 6.68+0.46, 6.60+0.34, 6.58+041 at
T,. T,. T, and T, respectively. There was found no statisti-
cal significance.

Discussion

In general the skin surfaces pH of mammals is acidic. The
normal pH of canine skin has been reported to range from
about 6.2-7.871°. In a study’ of skin surface pH in dogs, pH
values varied at different sites on the skin and varied from
day to day, ranging from 6.11 to 8.10. Males had signifi-
cantly higher pH values than females. Spayed females had
significantly higher pH values at all sites than intact females
on all sites. In breed difference black Labrador retrievers had
significantly higher pH values than yellow Labrador retriev-
ers, and Labrador retrievers and miniature schnauzers werc
significantly different from English springer spaniels and
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Fig 8. Canine skin pH change versus time after application for

HyLy-T, saline and detergent. Significant differences at the 95%
and 99% level denoted by * and **, respectively.
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Fig 9. Canine skin pH change versus time after application for

Zn-7, saline and detergent. Significant differences at the 95%
and 99% level denoted by * and **, respectively.

Yorkshire terriers. Therefore, skin surface pH appears to
vary with anatomical sites, day, coat color, sex, gonadal sta-
tus, and breed®'”. In present study pH values varied at differ-
ent sites of the skin, ranging from 6.2 for left pinna to 7.66
for right thorax. These pH data was consistent with those of
normal pH range, in spite of small size of samples.

A relationship exists between the acidity of the skin sur-
face (“acid mantle” of the skin surface) and its antimicro-
bial activity®. The buffer capacity of the skin surface against
external and internal acidifying and alkalinizing effects
depends on several buffering systems, including lactic acid
in sweat, ammonia in sweat, and amino acids in human®. In
general, inflammation causes the skin surface pH to switch
from acid or neutral to alkaline'>. The optimal pH range sup-
porting growth of S. aureus is 7.0 to 7.5, although the bacte-
ria can reproduce at pH 4.5 to 9.0°. Normal canine skin
surface pH range is 6.2-7.8. Campbell et al.’ reported that
skin surface pH was highest in summer. Therefore canine

skin is more susceplible to bacterial infection, especially in
summer season, In our study after application of shampoos
skin surface pH was maintained normal range except Humi-
lac, Sebocalm and Etiderm, so it was thought that the other
shampoos has no bactericidal effect by skin pH change. Also
low skin pH of Humilac, Sebolytics and Etiderm may have
bactericidal effect. However, lowered skin pH could irritate
the skin surface. Further research is needed to identify the
relationship between the bacterial infection and skin pH.

Measurement of skin surface pH is a simple procedure
and can be performed easily by an inexperienced examiner.
For buffer capacity measurements sodium hydroxide was
applied directly (o the skin. Then the time needed for neu-
tralization of skin pH was measured using an indicator. The
interpretation of the results was very subjective, and the
accuracy was low”. The colorimetric procedure was increas-
ingly replaced by the potentiometric pH measurement''. For
this method different clecirodes were used. The construc-
tion of a glass electrode with a selective hydrogen sensitiv-
ity led to highest sensitivity and reliability. In this study we
used single glass rod measuring circuit that is connected to a
pH meter, which presents the voltage differences as digital
pH values within seconds. The flat electrode top is placed
onto the skin with a slight pressure during the measurement.
A glass electrode technique pH meter typically measures the
skin surface pH. This skin pH meter didn't cause any harm-
ful problems in dogs and approved to be the practical nonin-
vasive method.

Shampoo therapy has moved to the forefront as a compo-
nent in the treatment of all but the rarest skin disorders. The
use of cleansing. moisturizing, lipolytic, anti-seborrheic,
degreasing, anti-parasitic, anti-bacterial, anti-fungal and anti-
pruritic shampoos are involved in it. Specific products and
protocols usually are selected on the basis of the presenting
morphologic characteristics such as dryness, oiliness, scal-
ing, inflammation and associated pyoderma. The selection of
shampoo products must consider reducing the risk of side
effects such as imitation. In our study all prescription sham-
poos did not induce the side effects, however, Humilac,
Sebolytics, and Etiderm has lowering effect of skin pH due
to their ingredients, which are lactic acid, salicylic acid, and
ethyl lectate, respectively.

In present study the application times and amounts were
short and small, and frequency of application was once.
Therefore the further study is needed to effect of shampoo
on skin pH after the repeated application, also long-term
effect of specific shampoo on canine skin pH in various ana-
tomical sites.

Conclasion

Skin pH were evaluated by measurement of the measure-
ment of skin pH using skin pH meter PHI00 in five healthy
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mixed breed dogs. The dogs were applied with 7 commer-
cial shampoos: Humilac, Sebocalm, Sebolytics, Etiderm,
Benzoyl peroxide, HyLyl and Zn-7 Derm. The anatomical
sites, right thorax were the highest pH (7.66 £0.10), and the
lowest pH (6.20%0.23) was left pinna. A statiscally signifi-
cant decrease in skin pH was found 7 minutes after applica-
tion of Humilac, Sebocalm, Etiderm, Peroxyderm (p<0.01)
and Sebolytics (p<0.05). After 17 minutes of application
skin surface pH was inclined to increase in every shampoos
but the degree of increase was slight at 77 minutes. No
statiscally significant differences were found in HyLy-T and
Zn-7 Derm, but skin pH was normal range (6.2-7.8) after
application. The Humilac, Sebocalm, and Etiderm had the
decreasing effect on skin surface pH in dogs. The other four
shampoos maintain the skin pH normal range. The skin pH
meter PH 900 was found simple and useful for skin pH mea-
surement. None of the products tested had any negative
effect on the skin.
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