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7 Steps To Ear Therapy

Step 1.

Using DermaPet Ear/Skin Cleanser clean the ear thoroughly
(see ingtructions) daily for 7-14 days. (Gotthelf L and Young
S A New Treatment for Canine Otitis Externa: Vet Forum,
August, 1997 see article). In many cases, daily cleansing for
one week is all that is necessary. Maintenance cleansing
twice weekly should prevent arecurrence. If cutaneous*
Malassezia is not suspected then use MalAcetic products
topically, ie (shampoo, conditioner, or wet wipes - see
shampoo therapy).

How to clean an ear:

Apply approximately one (1) teaspoon (5 ml) of the ear skin
cleanser into the ear canal and massage thoroughly. Some
people occlude the cana with a small amount of cotton during
this process to protect against drenching should the pet shake
its head. For maximum benefit, allow the solution to remain
for at least five minutes before attempting to manually clean.
Clean the ear by stuffing wads or balls of cotton in the ear and
massaging so the debris sticks to the cotton. An applicator
stick may be of assistance where repetitive cleaning is
required. In dry and/or irritated ears with little debris and/or
wax, the cotton may become irritating. In these cases, atiny
bulb or awater pick can be helpful.

In problem ears, the frequency of this process may be increased
to one (1) to three (3) times daily. Should medication be
necessary, apply after cleaning. A previoudly little known fact
to remember is that with most acidifying ear cleaners, the ear
will be acidified and therefore may inactivate some commonly
used drugs like aminoglycosides (amikacin, gentamycin). In
those cases, either waiting four hours or applying akalinizing
agents will be of assistance. One akalinizing agent that the
literature reports to have primary antimicrobia propertiesis
TrizEDTA (TrizEDTA™, DermaPet, Inc, Potomac, MD 20854).
To use TrizEDTA, one should follow the above instructionsin
how to clean an ear only substituting the akdinizing TrizEDTA
solution. Repeating Steps 3 and 4 should then be more rewarding.

Step 2.
Step 1 once daily, plus treat twice daily with the “Gemish”.
The “Gemish” is:

“Gemish”

12 ml of DermaPet Ear/Skin Cleanser

6 mg of dexamethasone sodium phosphate (for solubility)
a. Add 50-100 mg. of Baytril Injectable or other
appropriate antibiotic.
b. Some people add .5-1 ml of medical grade DMSO
¢. Some people add ivermectin for atopical treatment.

Step 3.
The logical next step after cleansing and a “topical” such as
the “Gemish” fail to cause remission of signs.

Step 3a.
If inflammation, Step 2 plus add short term and short acting
corticosteroids at anti-inflammatory doses.

Step 3b.
Step 2 plus a systemic antibiotic such as a flouroquinolone
(Baytril) at double the recommended dose.

Steps 3aand 3b may be done separately or concurrently.

Step 4.

Step 3 plus ear cleansing under anesthesia. Visualization of the
ruptured ear drum or swollen tympanum should confirm otitis
media. After careful and thorough cleansing and removal of
“debris’, infuse Baytril or appropriate antibiotic and
dexamethasone** directly into the tympanum. In the case of a
strangulated candl, with a1 1/2 inch 20 gauge needle, inject
approximately 1/2 ml of depomedrol (depending on the size of
the pet) as deep as you can between the skin and the cartilage
of the ear canal. If a corticosteroid injection is not done then, if
thereis significant erythema or exudation, then place the dog
on short term (7-12 days) short acting corticosteroids. At this
stage, some people do culture sensitivity.

Step 5.
Step 4 plus Culture and sensitivity.

Step 6 - Protocol for Bacterial Otitis.

The following treatment plan which is a modification of Step
Six (see Seven Steps to Treating Ears in the DermaPet folder

on VIN or at my website http://www.dermapet.com)

1. Marbofloxin or Baytril systemically for at least 45-60 days.
2. Clean with TrizEDTA twice daily.

3. Ingtill Baytril in either ailiF4=RaVANe=og ks (K@M A1) N
TrizEDTA and 50-100 mg of Baytril injectable) slfe1[ViZs]

with saline.

4. For thefirst 14 days, | would use systemic prednisone at 1-2
mg/kg if OM is diagnosed. The rationale is to decrease the
inflammation, mucous secretion from the mucoperiosteum,
pain and viscosity of the exudate in the tympanic cavity.

5. If OM isdiagnosed, | would anesthetize and with
visualization flush the ear with TrizEDTA and directly
instill Baytril and NaDex phosphate into the tympanum. If
the tympanum is present and OM is suspected then | would
do aMYRINGOTOMY. The location of the myringotomy
should be ventral. Maintenance therapy would include
biweekly TrizEDTA cleansing long-term.

Step 7.
Surgery. Thisisif Step 4 fails and/or calcification of the ear
canal is evident.
* Thereis no simple method of diagnosing cutaneous Malassezia. Do a topical
treatment in cases where Malassezia otitis is confirmed by cytology.
** The use of corticosteroids is multifunctional. While we are most familiar with it's

anti inflammatory properties, in the case of OM, the reduction in the viscosity of
the tympanic exudate is a noteworthy goal.

*** There are reportsin the literature of primary microbiocida properties of TrizEDTA,
particularly to Pseudomonas. Those reports also indicate the evidence for potentiation
with antibictics which otherwise are ionactivated by other acidifying ear cleansers.
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SHAMPOO THERAPY

There are thousands of variations to use DermaPet products. Preferences for listed problems will be listed first.
Variations in response will occur in different pets, the same pet with repeated usage and by different practitioners.

Frequent bathi NQg CSfollowed by OC. A pet that has inhalant allergies should be bathed as often as possible to
remove the source of the allergic reaction.

Dry Bath/Skin Folds/Tear Stains wipe with MW.

[tchi Ng Os followed by OC. Any animal that has a problem which includes itching can precede and/or follow topical therapy
with an oatmeal-based product. One could also use CS then OC. One could prime with OS or finish with OC, using any shampoo.

Seborrhea S CCQA (Dry scaly) Treatment is up to the pet. When it gets dry and scaly it should be repeated. In some
cases, odor isthe guide. Prevention can be every 5-10 days.

Non-pruritic, dry scaly Pruritic, dry scaly
mild cases: CS, rinsg, followed by MS mildly dry-, pruritic: OS, rinse, followed by MS followed by MC or OS, rinse,
then by MC or OC MS, OC
severdy dry, non-pruritic: CS, rinse, saverdy dry, pruritic: OS, rinse, followed by Seborrheic Shampoo (SS) followed
followed by SS, rinse followed by by OC dso: OS, MS, OC or SS, MS. OC or CS, SS, MC or CS,MS, OC
OC or MC/MW. very pruritic mildly dry: - OS, rinsg, followed M S, then OC
very pruritic, very dry: OS, rinse, SS, then OC

Seborrhea Oleosa Treatment is up to the pet. When it gets aily it should be repeated. In some cases, odor isthe
guide. Prevention can be every 5-10 days. In cases where shampooing the pet is impossible and for thorough treatment it is
recommended to use the MalAcetic Conditioner or Mal Acetic wet wipes as often as daily.

Non-pruritic, oily Pruritic, oily
mild: CS, MSthen MC. Pre MSit was, CS, BPP mild aily, pruritic: OS, MS, then MC or MW
then MC or MW severe aily pruritic: OS, MS, BPP, MC or OC
severe: MS, BPP then, MC or MW very pruritic, mild aily: OS, MS, then OC daily use MC/MW
(MSfirgt affords better sudsing of the BPP) very pruritic, very aily: OS, MS, BPP, OC daily use MC/MW

Hot SDOUTeer Stain (clip hot spot with a#40 blade then:) MSfull body, rinse, MC. Spray spot daily with MC or use MW.

Pyoder IMA Same as Seborrhea Oleosa and Sicca. Treatment can be up to daily. Prevention can be every 5-10 days. In
cases where shampooing the pet isimpractical and/or for thorough treatment it is recommended to use the MaAcetic
Conditioner as often as daily. Note: MW for local lesions can be effective. For focal intertrigo lesions between toes, on
neck, ears, lips and ana areas — wipe with MW daily.

M al assezi aldiffuse/generalized MS, rinse, MS follow with MC. Skin foci MW daily. Larger haired areas spray MC daily.
if oily: See Seborrhea Oleosa.

In cases where shampooing the pet isimpractical and/or for thorough treatment it is recommended to use the MalAcetic
Conditioner as often as daily.

The most common reason for failure is not using antibiotics for concurrent pyoderma.

Ringworm same as Maassezia.

CS — Conditioning Hypo-allergenic Shampoo MS — MalAcetic™ Shampoo
MW — MalAcetic™ Wet Wipes/Dry Bath MC — MaAcetic™ Conditioner
OS - Allay Oatmea Shampoo SS — Seborrheic Shampoo
OC — Oatmea Conditioner BPP — Benzoyl Peroxide Plus

“MalAcetic is a patented group of acetic and boric acid products. If | had one medicated topical product it would be MalAcetic Shampoo, Conditioner and
Wet Wipes. This is due to the broad spectrum of activity of the acetic and boric acids.” Dr. Steven A. Melman, V.M.D.
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New Treatment of
Malassezia Otitis
Externa In Dogs

by Louis N. Gotthelf, DVM and Steven E. Young, DVM
Veterinary Forum, August 25, 1997

hough not a life-threatening

ailment, otitis externa can be a
frustrating disease for canine patients
and their owners. An estimated 15-20
percent of canine patients and as many
as seven percent of feline patients have
ear disease.*? Clinicians and patients
could benefit from aready treatment
for otitis externa.

In addition to treating the ear,
clinicians must consider that most ear
diseases have an underlying
mechanism responsible for inciting the
disease. Dermatologists frequently
refer to primary causes and
predisposing and perpetuating factors
when considering diagnostics and
therapies for ear disease.*? Primary
causes of otitis include parasites,
hypersensitivity, keratinization
disorders, foreign bodies, ear gland
disorders and autoimmune diseases.
These conditions are responsible for
altering the ear canal to allow for
abnormal colonization of
microorganisms. Treatment of these
underlying conditions cannot be
overlooked in the eventual resolution
of otitis.® Predisposing factors include
such conditions as pendul ous pinnae,
stenosis, neoplasms, hair in the ears,
excessive cerumen production,
trauma and high humidity.

Perpetuating factors include bacteria
(primarily Staphylococcus spp. and
Pseudomonas spp.); yeasts (primarily
Malassezia spp.); and pathologic
changes, such as glandular hyperplasia,
epithelial folds, neoplasia, edema,
mineralization and fibrosis. Secondary
otitis media often perpetuates otitis
externa. These conditions are
frequently seen as the “cause” of the

ear infection, when in actuality they
are sequelae to an underlying primary
cause.

At pH 4.9, the acetic acid/ boric
acid solution may inactivate the
chemoattractant and account for the
rapid reduction in inflammation and
pruritus. Boric acid, being
hydroscopic, dries out the humid
ear canal and may also interfere with
the function of this hydrophilic
chemoattractant  cytokine by
removing the moisture necessary for
it to function. It is interesting that
during the week of no treatment, the
Malassezia organisms remained
absent from the ear cytology.

Malassezia pachydermatis (syn.
Pityrosporum canis) is a common
commensal organism of the anal sacs,
anus, auditory canal and skin of dogs.
The lipophilic, oval, budding yeast is a
common etiologic agent in canine otitis
externa and may be found in as many
as 36 percent of normal canine ear
canals. Factors favoring its growth
include abnormal levels of ceruminous
lipids, high humidity and abnormal
cell-mediated immunity. Alterationsin
norma microflorain the ear and skin
from prior or concurrent antibiotic
therapy may play arole as
predisposing factors in allowing the
overgrowth of Malassezia organisms.*

Treatment of Malassezia otitis
externainvolves careful cleaning of the
external auditory canal and removal of
lipid substrates necessary for the
organisms’ growth and reproduction.®
Numerous ear cleaners commercially

available to veterinarians contain a
variety of ingredients, such as alcohols,
organic acids, propylene glycol,
various peroxides and detergents. The
authors were unable to find published
data to demonstrate that ear cleaners
alone can effectively treat symptomatic
Malassezia otitis externain dogs.

Searching for an underlying cause
of otitis, such as atopy, food allergy, or
keratinization disorders, may prove
beneficial in identifying primary
causes. Therapies for these underlying
causes may require long periods of
time to be effective. Topical agents are
useful to shorten the course of
Malassezia otitis externa, but no
preparation has become widely
accepted for such therapy. Empiric use
of various ear cleaners has aways been
recommended in the treatment of otitis
externa to remove otic exudates and
allow topical medications to contact
the diseased epithelium.

Chronic Malassezia ofitis externa
frequently involves a number of
pathologic conditions that result in
hyperplastic cerumen glands, cerumen
gland rumors, polyps, chronic fibrosis,
otitis media and ear canal anatomical
variations, all of which preclude
effective ear canal hygiene.

Human studies investigating
treatment of otomycosis and vaginal
yeast infections have revealed the
usefulness of boric acid. One study
reported that after three weeks of a
four percent boric acid treatment for
otomycosis, there was a 100 percent
cure rate.s Another study reported a
95 percent cure rate for vaginal yeast
infection through the use of boric acid
vaginal suppositories.® To date, no
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studies in the veterinary literature show
that boric acid can reduce or eliminate
Malassezia in dogs’ ears.

Recently published veterinary
reports have, however, noted the
usefulness of acetic acid in the
treatment of both Pseudomonas and
Malassezia otitis externa and as arinse
for Cutaneous Malassezia.?®"®

CLINICAL TRIAL

Since boric acid has been
documented to be useful against
numerous human fungal organisms®®
and acetic acid has been determined to
be useful against canine Cutaneous
Malassezia,>*™* this study was
undertaken to demonstrate the
usefulness of an ear-cleaning solution
containing both acetic acid and boric
acid in the treatment of Malassezia
otitis externain the dog.

Seventeen dogs from Alabama
(Gotthelf) and Rhode Island (Young)
meeting certain criteria completed this
study (Table 1). cases presented to
either veterinarian over a two-month
period (August and September 1996)
for the primary complaint of
symptomatic ear disease of at least two
weeks duration. Each clinician
confirmed the presence of otitis
externa by otoscopic exam. To be
included in the study, the dog had to be

exhibiting clinical signs, such as
pruritus, head shaking, erythema,
exudate or ulceration. It also had to
have intact tympanic membranes to
confirm that the disease was limited to
the external ear canal. Six of the

17 dogs in this study had been treated
for Malassezia otitis externa by the
investigators or by other veterinarians
within the previous six months.

In addition, there had to be a
confirmed high population of
Malassezia (>15 organisms per high-
power field [HPF]) by ear-roll swab
cytologic evaluation. To determine
which patients had only Malassezia,
roll swabs were prepared by inserting a
small-tip cotton swab into each ear
canal and removing some exudate. The
swab was then rolled along the length
of a precleaned, frosted microscope
slide. The case number, sequence
number (initial, seven-day, 14-day),
and the left ear or right ear swab rolls
were |abeled on the dlide. The dlides
were dried and stained with Wright's
stain. After the stained slide was dried,
acoverdip was applied over liquid
slide-mounting medium. The roll
smear was examined under high
power, particularly for clusters of
budding Malassezia yeasts on the
surface of keratinocytes, indicating
active growth and reproduction. An

Tablel
INITIAL EXAM OF STUDY PATIENTS
Patient Age Sex Breed Ear Disease Pruritus Erythema Shaking
1B 9yr F Poodle 5mo X X X
ID 9yr M LhasaApso 2yr X X X
1IE 5mo M Labrador Retriever 6wk X X 0
1G 3yr M Mixed Doberman 3wk X X X
1H 6yr M Cocker 3 mo X X X
1l 4mo M Cocker 2 wk X 0 0]
1J 12yr F Mixed Breed 1 mo X X X
1K  6yr F Yorkshire Terrier 2wk X X X
1L 8yr M Poodle 3 mo X X X
IM  2yr F Pointer 4 wk X X X
IN 3yr F Beagle 3wk X X X
2A°  6mo F Am. Water Spaniel 1 mo X X X
2B 3yr F Rottweller lyr X X X
2D 15yr F Bull Terrier 2 mo X X X
2E 15yr M Pug 2 mo X X X
2F 4yr F Basset Hound 2yr X X X
2G  6yr F Beagle 1yr X X X
Total 17/17 16/17 15/17

average of the number of Malassezia
organisms [HPF] for 10 HPFs was
determined (Table 2).

Each patient was treated initially by
the diagnosing clinician. The
procedure for treatment was to fill
the ear canal to overflowing with atwo
percent acetic acid/two percent boric
acid solution (DermaPet Ear/Skin
Cleaner); massage the ear canals; after
five minutes, wipe out any over-flow
with a cotton ball. The pet owners
were then sent home with the acetic
acid/boric acid solution and instructed
to repeat the same procedure for six
additional days and then return to the
veterinarian for afollow-up ear
cytology. For the next seven days,
there was no treatment
to the ears. After the seven-day period
with no treatment, the owners were
instructed to return to the clinic for a
14-day ear exam and cytology. During
the 14-day trial, no other skin or ear
treatments were used.

At initial presentation, seven days,
and 14 days, clinicians filled out
observation reports that evaluated
clinical disease progression/resolution
for each patient. Observations of pain
onh otoscopic exam; pruritus; erythema
(canal erythemavs. pinnal erythema);
ulceration along the canals; quantity,
color and character of the exudate; and
the areas of the canal that were
affected were noted on the forms. Ear
cytology forms were also completed at
initial presentation, seven days and 14
days to assess the amount of bacteria,
yeast, neutrophils and red blood cells.

Owners were asked about initial
symptoms of their dog's ear disease,
including their observations of the
severity of odor, scratching, excessive
discharge, head shaking, ear pain and
head tilt. At the end of the 14-day
period, owners were asked for their
posttreatment observations.

RESULTS

A total of 17 dogs completed the
two-week protocol (Tables 2 and 3).
On initial presentation, all canine
subjects showed significant discomfort,
evidenced by pruritus, erythema or
head shaking. All ear cytology slides
showed significant Malassezia
infestation (>15 organisms/HPF).
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After the seven-day treatment with
once-daily acetic acid/boric acid ear
rinses, only two dogs showed any
evidence of pruritus, and one dog still
showed mild erythema. None of the
dogs exhibited head shaking.
Cytology for Malassezia was negative
in 12 dogs. Three dogs had a few
Malassezia (five to 15 organisms/HPF),
and two dogs had moderate numbers
of Malassezia (16-30 organisms/HPF).

After an additional seven-day
period, in which no treatment was
given, two dogs still showed pruritus,
none had erythematous canals, and
none exhibited head shaking. At this
time, only one dog out of the 17
cases treated (a Bassett Hound that
also had Cutaneous Malassezia)
showed a few Malassezia.

The mgjority of pet owners
identified itchy ears as the primary
presenting complaint. Most clients
reported good to excellent results at
two weeks, compared with the
start of the protocol. Many reported
difficulty in manipulating the ears at
the start of the protocol but, at the
end, ease of manipulating the head.
The one consistent objection by the
owners was that there was a vinegar
smell to the dog during the treatment
period.

This protocol for treating clinical
cases of Malassezia otitis externa
using acetic acid/boric acid ear washes
for seven days proved effective in
removing the yeast organisms from
the external ear canal. In addition,
reduction in clinical signs associated
with removal of the yeast organisms
occurred rapidly (most within seven
days).

At the end of the first week, five
dogs had a few or moderate numbers
of Malassezia organisms remaining
when the cytology was done. These
lingering organisms can be explained
by the fact that many of these patients
also had cerumen remaining in the ears
at day seven. Although occasiona
Malassezia yeasts were present on day
seven, we did not consider them
significant because they were not
found in the actively reproducing
colonies of budding yeasts on
epithelial cells. Instead, they were

present in the debris that was stained
and examined. We surmise that by
day 14, the yeast organisms had
disintegrated, since no additional
cleaning or medicating was done and
only one dog showed any presence of
Malassezia organisms.

DISCUSSION

The mechanism by which boric
acid and acetic acid eliminate
Malassezia is unknown. Recent
reports in the human dermatol ogy
literature may offer some clues.

Surface lipid composition may
play arolein Malassezia infection.
Human patients with acquired
immunodeficiency syndrome along
with seborrheic dermatitis often
develop Cutaneous Malassezia
infections. When the composition of
skin-surface lipid was studied both in
symptomatic human
immunodeficiency virus-positive and
in unaffected subjects, it was
discovered that low levels of free
fatty acids in surface lipids, coupled
with increased levels of surface
triglycerides, were conducive to
Malassezia infections.®

The cleansing and desquamating
effect of the acetic acid/boric acid

solution essentially removes all the
substrates necessary for the
metabolism and reproduction of
Malassezia.

Other types of ear cleaners may also
perform the same cleansing function.
In human psoriatic patients, it was
demonstrated that Malassezia
produces a chemotactic factor for
polymorphonuclear leukocytes. This
factor was characterized as
hydrophilic, acid labile and protein in
nature,* and its presence may help
explain why only afew Malassezia
organisms can cause such profound
erythema and pruritus. At pH 4.9, the
acetic acid/boric acid solution may
inectivate the chemoattractant and
account for the rapid reduction in
inflammation and pruritus. Boric
acid, being hydroscopic, dries

out the humid ear canal and may also
interfere with the function of this
hydrophilic chemoattractant cytokine
by removing the moisture necessary
for it to function. It is interesting that
during the week of no treatment, the
Malassezia organisms remained
absent from the ear cytology.
Malassezia organisms must colonize
keratinocytes, and we assume that the
acetic acid/boric acid solution

Table 2
RESULTS OF WEEKLY ROLL CYTOLOGY
, [ niti 7 14
Patient Age Sex Breed Results  Days Days
1B 9yr F Poodle T 0 0
ID 9yr M LhasaApso M F 0
1IE 5mo M L abrador Retriever T M 0
1G 3yr M Mixed Doberman T 0 0
IH 6yr M  Cocker T 0 0
1l 4mo M  Cocker T 0 0
1J 12yr F Mixed Breed T M 0
1K  6yr F  Yorkshire Terrier M 0 0
1L 8yr M Poodle M 0 0
IM 2yr F Pointer T 0 0
IN 3yr F Beagle T 0 0
2A  6mo F Am. Water Spanidl M 0 0
2B 3yr F Rottweiler M 0 0
2D 15yr F Bull Terrier T 0 0
2E  15yr M Pug T F 0
2F 4 yr F Basset Hound T F F
2G F Beagle M 0 0
T=teemin % 5$>30/H PF); M=moderate (16-30/HPF)
F-few (5-15/HPF); 0=none seen

Veterinary Forum, July 1997
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Table 3 controls.®** |nterestingly, when the Orlando, Florida. Trenton, NJ:
disease was treated and resolved, the Veterinary Learning Systems;
CHANGES IN CLINICAL Malassezia specific IgE levels fell.” 1994:11.
SIGNS IN THE _17 SUBJECTS Although an exact mechanism has 9. Ostlere LS, Taylor CR, Harris
Pruritus not been determined, this study UW, et al. Skin surface lipidsin
Initial Exam 100%  (17/17) demonstrated that a solution of two HIV-positive patients with and
7 days 12% 2/17) percent boric acid and two percent without seborrheic dermatitis. Int
14 days 12% (2/17) acetic acid used daily for seven days J Dermatol. 1996;35:276-279.
Erythema without any other treatment 10. Bunse T, Mahrle 0. Soluble
. 0 successfully eliminated Malassezia Pityrosporum-derived
Initial Exam 88%  (1517) yeasts in the ears of dogs with otitis chemoattractant for
7 days 6% (117 externa and resolved symptomatic ear polymotphonuclear leukocytes of
14 days 0% (0r17) disease in the patients treated. psoriatic patients. Acta Derm
Head Shaking Itis our hope that this Venereal. 1996;76:10-12.
Initial Exam 88% (15/17) demonstration of how effectiye one 11. M.er_chant S. Pathogenesis.and
7 days 0% (0/17) ear-cleaning solution can b_e in the clinical management of otitis
14 days 0% (017) treatment of Malassezia will externain the dog. 19th Annual
stimulate other investigators to conduct Waltham Ohio State University
changed the epithelial layer of the controlled studies focusing on ear Symposium for the Treatment of
external ear canal in some way that hygiene as a treatment for Malassezia Small Animal Diseases, October
inhibited the binding mechanism. otitis externain the dog. 14-15, 1995: Proceedings: 83.
The acetic acid/boric acid treatment REFERENCES 12. Bond R, Ferguston EA, Curtis
protocol used in this study differs 1. Melman SA. Exploring the CF, et &. Factors associated with
from conventional methods of principles of ear diseases and elevated Cutaneous Malassezia
treatment. Most drug treatments for therapy. Vet Forum. pachydermatis populations in
otitis externa are composed of 1990;10(7):76-78. dogs with pruritic skin disease.
antifungal drugs in an oily vehicle 2. Scott DW, Miller WM, Griffin J Sm Anim Pract. 1996,37:103-
that is placed into the ear canal and CE. Muller & Kirk's Small 1C7. o
|eft there. Twice-daily treatments Animal Dermatology. 5th ed. 13. Ito K, Sakamoto T, Kikuchi S, et
often fail to eliminate Malassezia. Philadel phia, PA: WB Sunders; 551. Detection of IgE antibody to
These medications do not effectively 1995:351-357, 970-987. Pityrosporum orbicularein
change the lipid environment within 3. Melman SA. Principles of ear patients with atopic dermatitis.
the epithelial layer of the external disease and therapy 1. Vet Arerugi. 1995,44:481-490.
ear canal. Forum. 1993;1C(8):62-63,78. 14. Kroger S, Neuber K, Gruseck E,
The most common therapiesused in 4. Plant JD, Rosenkrantz WS, et. al. Pityrosporum ovale
the treatment of Malassezia involve Griffin CE. Factors associated extracts increase inter-leukin-4,
use of combination antifungal with and prevalence of high interleukin-10 and IgE synthesis
pharmaceutical products. While these Malassezia pachyder matis in patients with atopic eczema.
medications frequently provide numbers on dog skin. J Am Vet Acta Derm Venereal.
resolution of symptoms, treatment Med Assoc. 1992;201:879-882. 1995;75:357-360.
failures that do occur are presumably 5. Erkan M, Aslan T, Soyur U. 15. Back O, Scheynius A, Johansson
related to the initial diminution of Treatment of otomycosis with SO. Ketoconatole in atopic
inflammation, attributable to the acetic acid and boric acid. Revista dermatitis: therapeutic response is
corticosteroid used in the ear Ihemamericarsa de Micologia. correlated with decrease in serum.
medications,* and when the steroid 1993;10:30-35. IgE. Arch Dermatol Res.
treatment stops, the pruritus will return. 6. Swate T, Weed J. Boric acid 1995,287:448-451.
This effect could be explained by treatment of vulvovaginal
allergic disease. A report of dogs with candidiasis. Obstet Gynecol.
pruritic slfqnh digease rr]evtilaladed ;]hat 55 . i974;ﬁ3k(6?<:89r&8.93 _ N This study demonstrated that
percent of the dogs that own . Kwochka K. Topical antipruritic :
elevated Cutaneous Malassezia therapy. 19th Annual Waltham a SOI Utlpn of two percent
populations were atopic.® It has also Ohio Sate University ymposium | boric acid and two percent
been demonstrated that human atopic for the Treatment of Small Animal acetic acid used daily for
ﬁﬂef lmatiti_s (ﬁD) pr?ﬂﬁnts Wh0| deéG'Og ?@i)mgs s (gg(tj@bef 1215-15- seven days without any other
alassezia have high serum levels o :Proceedings: 45.
Malassezi a—specifi(:g IgE antibody not 8. Griffin C, Merchant S. The 1994 tr?at,ment suqcessful ly
found in noninfected AD patients or Far Care Symposium at the North eliminated Malassezia yeasts.
American Veterinary Conference,
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DermaPet is pleased to announce more
new and innovative products...

MalAcetic Wet Wipes/Dry Bath

If you like our Ear/Skin Cleanser, you will love the convenience of this new product. _
EVERY pet owner should have a container on hand for a “needy” moment. Now available in two sizes.

* Regular Size 25 4” x 9” towelettes per pack
* Clinic Size Strength 100 6” x 7” Wipes per bottle

I ndications

* To SPOT CLEANSE/DEODORIZE any pet. Fest, face, tails, anals, skin folds, ears and around eyes.
Muddy feet on a cold day, hound dogs that like to roll in “stuff”, fecal retention, eye stains or just to clean
up and smell good before the company comes over NO LONGER REQUIRESA WET PET.

* MALASSEZIA/PYODERMA spot treatment. Hot spots, pododermatitis, necks, tails, intertriginous and
other focal aress.

* ANAL SAC expression. This eye opening, unpleasant experience is about to get mildly less disgusting.
Instructions are placed on al bottles for clients to learn to do this in the comfort of their own home. The end
point is a clean sac with a deodorized “wet wipe” and no lingering adverse odor.

* Medicated Baths just became easier. | like to recommend my owners to bathe their pets 3-7 times weekly
as part of my treatment protocol for Malassezia, Pyoderma, Hot spots and keratinization disorders.
Realistically, compliance has not been good. Wet wipes should afford an easier application of topical
therapy.

* EAR CLEANSING. Thisformulais designed to mimic the Ear/Skin Cleanser which is our most popular
product. While it still must be used for flushing, the Wet Wipes can make cleaning the pinna and vertical
canal easier.

* CATS. Any time you have to bathe a cat, it's war and somebody always gets wounded. Now clean them
with awipe. Stud Tail, chin acne, rodent or eosinophilic ulcers or granulomas, urine and fecal mishaps are
easier to handle.

* Reduce dander and allergenicity.

* Post-surgical wound cleansing/maintain patency of abscesses

MalAcetic Laser Wipes
Laser Surgery Postoperative Instructions. Gently place a MaAcetic Laser Wipe over the affected area to
remove subsequent debris.

DentAcetic Natural Dental Gel

A patent pending acetic acid tooth and gum gel with sodium hexametaphosphate. The former creates a
multifunctional dental product which degreases better, brightens teeth and has excellent antimicrobial effects
with fewer side effects (it does not stain). Available in 20z. bottle
The sodium hexametaphosphate is to prevent tartar and calculi formation. DentAcetic isan
extension of the patented MalAcetic (acetic/boric acid line) which contains a Shampoo, Ear/Skin Cleanser,
spray-on leave-on Conditioner and Wet Wipes. You may ask, “Why vinegar in a dental product?’ For
starters, it has a broad range of antimicrobial activity, is an excellent degreaser and non-toxic-especially as
compared to chlorhexidine which also has been reported to cause teeth staining and many other side effects.
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MalAcetic™ Wet Wipes/DryBath

Ear/Skin Cleanser in wipe form!

Every pet owner should keep a bottle handy. 25 4” x 9" towelettes per pack. For anal sac expression, skin folds, quick
cleaning of ears and other areas that would otherwise need regular application, muddy feet, face and chin. Now available
in Clinic Size/Strength 100 count 6" x 7.

MalAcetic Laser Wipes
Laser Surgery Postoperative Instructions: Gently place aMalAcetic Laser Wipe over the affected area to remove

subsequent debris. 25 4" x 9” towelettes per pack.

Ear/Skin Cleanser — Original Peach Fragrance

For routine and sensitive ear and wound cleansing.

Cleans moist, waxy, odorifous or swimmer’s ears. 2% acetic acid/2% boric acid multicleanse, hypo-allergenic, pH
balanced, acidifying, drying solution with surfactants. No painkillers, alcohol or steroids. Patented. Availablein 4 oz
and 16 oz

TrizEDTA™

A multi-cleanse TrizZEDTA solution for use in dogs and cats.
A cleansing and/or akalinizing (pH8) and/or pretreatment solution. Patent pending. Availablein 4 oz and 16 oz

MalAcetic™ Shampoo

“Mnegar” shampoo with boric acid. Degreasing, conditioning and deodorizing

First ever vinegar (2% acetic acid) shampoo with 2% boric acid.

This product has al the function of the ear/skin cleanser in a shampoo base. Pleasant fragrance. Will substitute for most
shampoo products. Availablein 8 oz. 16 oz, and gallon.

MalAcetic™ Conditioner (eaveon, dry-on) New and improved sprayer!

“Mnegar” (2% acetic acid) conditioner with 2% boric acid, Alcohol-free.

This product is arevolutionary, elegant, natural, preservative-free and acohol-free formulation with a peach scent. It
combines natural moisturizing factors, alpha-hydroxy acids and skin nutrients (essential fatty acids) to bind moisture to
skin and restore luster to hair and skin. Available in 8 oz. and 16 oz spray.

DentAcetic Natural Dental Gel
A patent pending acetic acid tooth and gum gel with sodium hexametaphosphate. Multifunctional, degreasing, brightens
teeth. 2 oz bottle.

Hypoaller genic Conditioning Shampoo

The first daily use shampoo. For routine shampooing of normal, sensitive or dry skin.

Hypoallergenic conditioning shampoo moisturizes, conditions and nourishes. Leaves hair and skin clean and lustrous.
Rinses easily, leaving no buildup. Recommended for alergic animals. Use prior to dipping for fleas & ticks, or after
prolonged sun exposure. Soap and dye free, pH balanced, with Omega 6 and essentia fatty acids. Original coconut oil
shampoo with natural coconut fragrance. Available in 8 oz. and gallon.

Allay Oatmeal Shampoo and Oatmeal Conditioner

For itchy, dry and/or sensitive skin. Shampoo is clear, no need to shake well before using. Conditioner is easy to use,
dry on.

Oatmeal has been used since the earliest days of medicine to relieve skin maladies characterized by itching, dry skin and
inflammation. Placed in the elegant DermaPet Conditioning Shampoo (various sizes), now it can be conveniently
applied in a frequent-use formulation. Thisis the first oatmeal product that does not need to be shaken. It is clear and
soluble. After long research thisis the first use of soluble oatmeal on the veterinary market. No more will you find al of
the active ingredients at the bottom of the bottle when using oatmeal. Available in 8 oz. and gallon.

Seborrheic Shampoo
Named “ most effective medicated shampoo
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DermaPet®

Skin Diseases of

Dogs and Cats

A Guide for Pet Owners
and Professionals

by Dr. Steven A. Melman

An exciting, award-winning book.
which has al the latest information
about pet skin care. Winner of the
DWAA (Dog Writers Association
Best Book Award) and a Cat Writers
Award. It is an excellent compilation
of articles written by Dr. Melman
and other internationally renowned
experts, each writing about his or her
area of expertise. Helps increase
knowledge of complicated skin
conditions.

der mapet.com

PO. Box 59713
Potomac, MD 20854

800-755-4738

fax: 301-365-0191
DermaPet@aol .com

" American Academy of \eterinary Dermatology, 1994. For dry, scaly skin disorders.

For professional use only. Ancient healing formulain an al-natural, modern, state-of-the-art vehicle. Clear sulfur/salicylic acid, all natural soapless

shampoo. Removes scales, crusts. Natural coconut fragrance. Availablein 8 oz. and gallon.
Benzoyl Peroxide Plus Shampoo with 1% sulfur and 1% salicylic adid)

For veterinary use only. Benzoyl Peroxide (2.5%) is a soapless shampoo base with anti-oxidants, vitamin E and coconut oil. Follicular flushing ability is
unique to benzoyl peroxide which penetrates skin into the follicle and flushes it out. Moisturizers assist in general cleaning. Antimicrobial, follicular

flush, degreaser. Availablein 8 oz. and gallon.
O.F.A. PlusEZ-C Capswith Antioxidants and Garlic

Oral skin supplement. Reduces itching, scratching and excessive shedding.

Easy-to-use gel cap with Omega 3 and 6 fatty acids with Vitamins E and C, Zinc and Garlic which serve as antioxidants. For dry, lusterless coats.

For two sizes; up to 30 pounds and 50-70 pounds. Available in 60 caps per bottle.

One of the many new and innovative productsin the DermaPet Pipelineis a new dental product — coming soon.

DERMAPET OFFERS VALUE BEYOND JUST PRODUCTS.

We offer new techniques to meet your everyday needs.

For more information, visit our website at www.der mapet.com



ITCHY, Head to Toe,

Year-Roun

n 18-month old, 75-Ib, male

Golden Retriever named Yancy
was presented with a history of year-round
facial and peda pruritis, which seemed to
be worse in the summer and fall. Previous
treatment with corticosteroids and
antibiotics partialy relieved the problem.
This dog had spent some time in a kennel
during the family’s vacation and was on a
premium lamb and rice dog food.

Physica examination revealed epidermal
collarettes in the groin and antecubital area,
where there was also evidence of fallicular
plugging and alopecia. In addition, Yancy
had mild erythema around the muzzle.
Otic examination, skin scrapes, and a
fungal culture were al unremarkable.

The differential diagnosis was extensive
so rather than trying to pinpoint a specific
diagnosis during the first visit, we used a
“pruritic clinical trial” (Table 1), arapid
approach to treatment and diagnosis of the
pruritic pet that initiates treatment at
several different levels smultaneoudy. The
timing of symptom reduction, eimination,
or return is the key to the trial, so client
compliance and observation are of
paramount importance. The owners were
asked to keep ajournal and grade the itch
daily onascaeof 1to 7, with a1 being
the worst Yancy had ever been; 2, very
itchy; 3, itchy; 4, no change; 5, improved;
6, much lessitchy; and 7, not itchy.

Twenty-one days | ater, Yancy presented
for reexamination. The pyoderma had
resolved. According to the clients, the
epidermal collarettes and pustules had
disappeared at least 10 days before. The
pruritus had improved. Grading between
6 and 7, until the day when Yancy began
to lick his feet, which the owners graded
5. The owners fdlt that despite the fact that
Yancy was till pruritic, he was
“comfortably itchy” and did not need be
worked up further for what appeared to be
an inhalant allergy. After the diet was
challenged, pruritus did not noticeably
change, so we eliminated food alergy
from the differential.

This case apparently fell into the
category of inhalant allergy responsive to
shampoo therapy and fatty-acid
supplementation. Shampoo therapy, using
a hypoallergenic shampoo as often as
possible, and fatty acid supplementation.
Since food allergy had been diminated,
the use of a palatable, protein-containing
fatty-acid supplement could be considered.
At this point, hydroxyzine 50 mg t.i.d. and
some prednisone were also prescribed, with

By Steven A. Melman, VMD
Veterinary Forum, July 1997

the advice that if there were further bouts
of the pruritus, then Yancy might need the
hydroxyzine. If hydroxyzine was ineffective,
prednisone might be required. If Yancy
needed prednisone more than three to four
times, then we would consider allergy
testing, with the goa of hyposensitization.

ANALYSIS

If itching had stopped during the time
when the prednisone and invermectin
(Teble 1, steps 4 and 6) were given and it
had never returned, then scabies could have
been presumably diagnosed. In Yancy's
case, the ivermectin treatment worked and
prednisone broke the itching cycle. The
dog'sitching returned after prednisone
was stopped, leaving us with the most
likely diagnosis of inhalant allergy.

Contact allergy, an uncommonly seen
condition, could also have been possible:
however, severe pruritus should have
recurred despite shampoo therapy and
fatty-acid supplements. Bacteria hyper-
sensitivity is suspected if theitch returns
with a pyoderma within 30 days of
stopping antibiotics. If the itch and the
pyoderma disappear after a second course
of antibiotics, the diagnosis is confirmed.

Keratinization disorders, psychogenic
pruritus, skin cancer, cutaneous infection
with Malassezia spp., and other less
common primary skin diseases may prevent
theitch from resolving. Additionally,
scabies that resists treatment-perhaps due
to afailure to threat the environment or all
animals the patient has contact with may
cause persistent pruritus. A biopsy or
cytology may be helpful in diagnosing
these conditions. If the itch does not
improve at dl from the pruritic clinical tria
and is not prednisone-responsive, then one
should examine the patient closely for
Malassezia. While methods such asroll
smears have been described, a 10-day trial
of ketoconazole 10mg/kg split b.i.d., with
an acetic acid/boric acid shampoo daily,
can be used to diagnose this condition. If
the patient improves, continue to use both
agents for 30 days, then use the shampoo
only on aweekly basis for 30 days or more.

If the pyoderma does not respond to
therapy, then look for acantholytic cells
with examination room cytology, culture,
blood tests, and biopsy. Autoimmune
disesses, such as lupus erythematosus and
pemphigus complex, can be pruritic and
will not respond to thistrial unlessthey go
into awaning period.

Recurrent pyodermais a subject all by

DermaPet’

itself. However, the basic principle of
looking for the underlying diseaseis
important. | have found a large number of
these cases to be endocrine, mainly
Cushing's disease or hypothyroidism.

While this method of employing a
pruritic clinical trial can be effective with
practice, in some cases, one must also
consider combinations of diagnoses that
may require the trained, interpretive skills
of aboard-certified veterinary
dermatologist.

Pruritic Clinical Trial

1. Shampoo Therapy: Shampoo daily with a
hypoallergenic shampoo. Remova of the
offending antigen from the coat is
fundamental. If a pyoderma, use
MalAcetic Shampoo or MaAcetic
Conditioner or MalAcetic Wet Wipes/Dry
Bath twice weekly. If pruritusis severe,
then use an oatmeal shampoo instead of
the hypoallergenic. After bathing (or on a
dry animal), use aleave-on catmesl
conditioner.

2. Prescribe an omega-3 and omega-6 fatty
acid supplement, preferably with
antioxidants. Our OFA cap has the right
proportion of fatty acids with zinc, garlic
and Vitamins C and E. Even if thisfailsto
reduce the pruritus; it should leave the
coat shiny.

3. Follow a gtrict hypoallergenic diet for 30
days. Home-cooked, all vegetable, turkey,
or lamb diet with rice-is preferable. A
copy of ahome cooked diet isavailablein
"Food Allergy" a chapter by Kevin Byrne
in Skin Diseases of Dogs and Cets,
Melman, DermaPet and "Diagnosis and
Treatment of Pruritic Ear Diseases', a
chapter in Small Animal Ear Diseases: An
Illustrated Guide by Lou Gotthelf,
Saunders, 2000. The |atter chapter is
available at our website dermapet.com

5. Antibiotics are only used if a pyodermais
present.(cephaexin 10mg/#/BID/21d)

6. Treat phantom endoparasites with an
anthelminthic that a'so targets whipworms

7. Treet ectoparasites (Scabies and fleas).
Begin aflea-control program. Since
frequent bathing is recommended, a
compound that is supposedly not washed
off or neutralized by shampooing, such as
fipronil, selamectin, or imidicloprid, are
preferable. The advent of selamectin
(Revolution) affords the clinician asingle
treatment to eliminate fleas and scabies.
Some may still wish to use lvomec
(ivermectin) 0.1 ml/10Ib weekly for four
weeks. The extralabel use of thisdrug
requires informed consent of the client.

8. Treat Maasseziaa MaAcetic Shampoo
every other day, MaAcetic Wet Wipes
and/or Conditioner every day. Use
antibiotics for concurrent pyoderma
Please see dermapet.com (protocol) on a
3-phase plan toward treating Malassezia
dermatitis.
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Ear Cleaning

ar Cleaning with Der maPet

Ear/Skin Cleanser (American
Academy of Veterinary Dermatology,
San Diego, 1993) “at the roundtable on
ear diseases, severa experts stood up
and applauded Der maPet Ear/kin
Cleanser, in resistant ear problems,
often no drugs are necessary, an
excellent replacement for chlorhexidine
which was recently declared illegal for
use in the ear (due to ototoxicity) by
the FDA."

Apply approximately one (1)
teaspoon (5 ml) of DermaPet Ear/Skin
Cleanser into the ear cana and massage
thoroughly. Some people occlude the

canal with asmall amount of cotton
during this process to protect against
drenching should the pet shake its head.
For maximum benefit, allow Der maPet
Ear/Skin Cleanser to remain for at least
five minutes before attempting to
manually clean. Clean the ear by
stuffing wads or balls of cotton in the
ear and massaging so the debris sticks
to the cotton. An applicator stick may be
of assistance where repetitive cleaning
isrequired. In dry and/or irritated ears
with little debris and/or wax, the cotton
may become irritating. In these cases, a
tiny bulb or awater pick can be helpful.

In problem ears, the frequency
of this process may be increased to
one (1) to three (3) times daily. Should
medication be necessary, apply after
cleaning. A previoudly little known
fact to remember is that with most ear
cleaners including Der maPet Ear/Skin
Cleanser the ear will be acidified and
therefore may inactivate some
commonly used drugs like
aminoglycosides (amikacin,
gentamycin). In those cases, either
waiting four hours or applying
alkalinizing agents will be of
assistance.

Susceptibility of Selected Otitis
Externa Pathogens to
Individual and Mixture of
Acetic and Boric Acids

C.E. Benson
Laboratory of Microbiology, Department
of Pathobiology, New Bolton Center,
School of \eterinary Medicine,

University of Pennsylvania,
382 West Sreet Road,
Kennett Square, Pa 19348-1692

This project was funded by DermaPet.

BACKGROUND:

The anatomical nature of the ear
canal of feline and canine species may
predispose to otitis externa by normal
bacteria flora, yeast and fungi*. The

challenge to the veterinarian treating
such diseases is the prompt initiation of
atreatment regime which does not lead
to the development of drug resistance in
the infecting pathogens. Thus the use of
mild acids would dleviate such a
concern for the patient and reduce
exposure of the individual administering
the treatment. A recent report describes
the effective use of a mixture of acetic
and boric acids as effectivein the
treatment of Malassezig?. A standardized
mixture of 2% boric acid plus 2% acetic
acid used in the treatment of the
Malassezia otitis externa successfully
resolved the infection in the ears of

dogs. The mechanism of action of these
acids was not determined although
possible explanations were discussed.

OBJECTIVE:

The objective of this study was
to determine the in vitro susceptibility
and mechanism of action of individual
solutions and mixtures of acetic
and boric acid againgt isolates of
Staphylococcus intermedius,
Pseudomonas aeruginosa and Candida
albicans obtained form canine cases of
otitis externa.
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MATERIALS AND METHODS:
Fresh isolates of S. Intermedius, Ps.
aeruginosa and C. albicans were
obtained from the Clinical Microbiology
Laboratory of the Veterinary Hospital of
The University of Pennsylvania. These
isolates were maintained on Mueller-
Hinton (MH) agar dants (for bacteria)
and Sabouraud's glucose (SG) agars (for
the Candida). The bacterial cultures were
grown overnight at 37C and stored at
refrigeration temperature until used. The
Candida was grown on SG agar a room
temperature for three days prior to
storage in the refrigerator. The storage
time was less than three days prior to the
performance of the experiment. Acetic
acid and boric acids were prepared in 1X
MH Broth (MHB) or Sabouraud's broth
(SB) at twice the use concentration and
filtered sterilized (0.22 u Millipore )MHB)
or Sabouraud's broth (SB) at twice the
use concentration and filtered sterilized
(0,22 u Milliporefilter) and stored in
sterile bottles. These solutions were
dispensed into a 96 well microtiter plate
(50 ul/well) to achieve individual and all
possible combinations of the acids on
the same plate. Individua solutions were
raised to volume (2100 ul) with the
appropriate broth, duplicates were
placed on the same plate. Two plates
were used per organism. Four wells
on each plate contained only the growth
medium as a control of the growth
response. All plates were incubated at
37 overnight as stexility control. The
microbes were grown overnight in the
appropriate broth and diluted with fresh
growth medium to yield 10 colony
forming units per ml (cfu). The plates
were inoculated with 10 ul of diluted
suspension and the plates were
incubated at 37 C (bacteria) for 24 hours
or a room temperature (Candida) for 3
days. At that time, 1 ul was transferred
from the microtiter plates to MH agar
(or SA) plates using areplicator (six
rows of eight stainless steel rods per
row; the diameter of each rod was 2.0
mm and the top of the rod will transfer
1 ul of fluid). The replicator was surface

sterilized by dipping the devise into
95% ethanol and passing through a
flame. The agar plates were incubated at
the appropriate temperature and visualy
examined daily for five days. In this
fashion, the cidal activity of the solution
can be determined. All microtiter plates
were then reincubated for an additional
period as previousy described and
diquots again transferred to agar plates.
The microtiter plates were visually
examined using a back-lighted
magnifying mirror and growth was
scored as aplus (+). The datawas
collected on individual sheets and the
results compared at the completion of
the experiment.

A mixture of the two acids
was required to achieve
uniform killing effect of
all three microbes. Thisis
interpreted as indicating that
the action of the single acid
has a ‘static’ mechanism
and that the combination of
the acids act in synergy to
kill the organism (i.e, the
‘cidd’ activity).

RESULTS:

The results are listed as the lowest
concentration inhibiting or killing most
microbes. The fraction indicates the
number of inhibited, or killed compared
to the total number of different assays
for a particular concentration. Boric acid
effectively inhibited Staphyloccus
intermedius, Pseudomonas aeruginosa
and Candida albicans. The bacteria were
considerably more sensitive to boric acid
concentrations than was Candida
albicans. A mixture of the two acids was
required to achieve uniform killing
effect of al three microbes. Thisis
interpreted as indicating that the action
of thesingle acid has a ‘ static’

mechanism and that the combination of
the acids act in synergy to kill the
organism (i.e, the ‘cidd’ activity).

Pseudomonas was the most sensitive
of the two microbes with growth being
inhibited at 0.5% boric acid but
bactericidal activity was not observed
until the mixture of 0.5% boric
acid/0.5% acetic acid was used. Growth
of S. intermedius was completely
inhibited at 2.0% boric acid but the
killing activity was not observed until the
mixture of 5.0% boric acid/0.5% acetic
acid was monitored. Growth of Candida
was completely inhibited at 5.0% boric
acid but killing was not achieved until
the boric acid was raised to 3.5% and
acetic acid was present at 0.5%.

DISCUSSION:

These studies indicate that the
individual solution of boric acid is
effective to inhibit or retard the growth
of all three microbes. Thisinhibition is
interpreted as a minimal inhibitory
concentration. The transfer of small
specimensto agar plates after the
microbe has been exposed for a specific
period clearly indicates the killing
activity of the mixtures for each microbe.
Thus, while boric acid was an effective
inhibitor of bacterial and Candida
growth, the most effective cidal activity
is achieved only when both boric and
acetic acids are used together.
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