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Abstract : This study was carried out to determine the therapeutic effect of injection-acupuncture (AP) with bee-venom
(apitoxin) in cases of canine ofitis externa (COE). Fifteen dogs with naturally-acquired otitis externa were used in
this study. The dogs were divided into the following antibiotics group (control group), apitoxin group (experimental
group A) and apitoxin combined with antibiotics group (experimental group B). All groups were treated by ear cleaning
with normal saline once on day 1. The control group was treated with susceptible antibiotics, and experimental group
A was given injection-AP with apitoxin (100 pg/head) at TH17 (Yi Feng), SI19 (Ting Gong), GBO3 (Shang Guan)
and THO3 (Zhong Zhu) bilaterally. Experimental group B was treated with susceptible antibiotics and injection-AP
with apitoxin at the same acupoints as experimental group A. All the groups were treated 3 times/week for 2 weeks.
The identity of the causative agents, the changes in the clinical signs, otoscopic findings, bacterial count in the auricular
discharges, and total WBC counts and neutrophil/lymphocyte (N/L) ratio in the peripheral blood were investigated
in all groups. In bacterial isolation, Staphylococcus spp. combined with Streptococcus spp. was detected higher than
other agents. The bacterial cell count in experimental group A was significantly decreased at 2 weeks (p <0.01), and
those in experimental group B was significantly decreased at 1 week (p <0.01) and 2 weeks (p <0.01) compared
by those of control group, respectively. The changes of clinical score in experimental group B were significantly
decreased at 2 weeks (p <0.01) compared by those of control group, but, those of experimental group A was similar
to those of control group. The changes of total WBC counts and neutrophil/tymphocyte (N/L) ratio were no significant
difference found. In conclusion, injection-AP with apitoxin is an effective treatment for COE and might be an alternative

method for treating COE.
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Introduction

Canine otitis externa (COE) is a disease that is commonly
encountered in small animal clinical practice (7). COE is an
inflammation of the ear canal, which can result from a vari-
ety of causes. These causes include predisposing factors
(conformation, excessive moisture, excessive cerumen pro-
duction, treatment effects and obstructive ear disease, etc.),
primary causes (microorganisms, parasites, hypersensitivity
diseases, keratinization disorders, foreign bodies, glandular
disorders, autoimmune diseases and viral disease, etc.) and
perpetuating factors (bacteria, yeast, progressive pathologi-
cal changes and otitis media, etc.) (8,31). The treatment of
COE mcludes cleaning of the ear canal (ceruminolytic
agents), topical therapy (various combinations of glucocorti-
coids, antibiotics, antifungals and parasiticides), systemic
therapy (antibiotics, antifungals, parasiticides and glucocorti-
coids) and surgery (lateral ear canal resection, vertical canal
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ablation and total ear canal ablation) (24,30).

Bee-venom (apitoxin) has strong anti-bacterial, anti-fun-
gal, and radioprotective effects (14,19). These properties are
consistent with its strong anti-inflammatory effects (19,22).
More than 30 different substances have been extracted from
apitoxin (19). Peptides such as mellitin, apamin, peptide 401,
adolapin and protease inhibitors are the main pharmacologi-
cal components that reduce inflammation (11,32). In addi-
tion to its anti-inflammatory properties, apitoxin is a strong
immunologic agent that stimulates the protective mecha-
nisms of the body against disease (2,19,34).

Regarding research on the use of apitoxin therapy in the
veterinary field, the therapeutic effects of apitoxin have been
investigated in equine laminitis (15) as well as in calves with
bacterial diarrhea (3), and in sows with mastitis, metritis and
agalactia syndrome (4).

Due to the excessive use of antibiotics and the increase n
antibiotics-resistant bacteria, there has been increasing inter-
est in complementary or alternative medicine such as acu-
puncture and injection-acupuncture (AP) etc. However, there
are no reports on therapeutic effect of injection-AP with
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apitoxin in COE. The aim of this study was to determine the
therapeutic effect of injection-AP with apitoxin on COE.

Materials and Methods

Experimental animals

Fifteen dogs with naturally-acquired otitis externa (Malt-
ese; 3 males and 6 females, Shitzu; 2 females, Poodle; 1
female, Yorkshire terrier; 1 female, Mongrel; 2 males) with
weights ranging from 1.5 to 4.7 kg, and ages ranging from 3
to 48 months were used in this study. The dogs were divided
into the antibiotics group (control group: five dogs) and apitoxin
group (experimental group A: five dogs), apitoxin combined
with antibiotics group (experimental group B: five dogs).

Treatment procedure

All groups were treated by ear cleaning with normal
saline once on day 1. And the control group was medicated
with one of the following: amoxicillin-clavulanic acid
12.5 mg/kg, ciprofloxacin 15 mg/kg, and doxycycline 5 mg/
kg according to the results of an antibiotics sensitivity test.
Experimental group A was treated with injection-AP with
apitoxin only. The acupoints used in this study were TH17
(Yt Feng), SI19 (Ting Gong), GB03 (Shang Guan) and
THO3 (Zhong Zhu) bilaterally. An apitoxin solution was
made from commercial apitoxin (100 pg/head, Apitoxin®,
Img/bottle, Guju Pharmacological Co., Korea) mixed with
0.1 ml of 2.5% lidocaine hydrochloride (1:1) and were
diluted with saline (0.8 ml). The apitoxin solutions were
injected into each acupoint (approximately 0.1-0.2 ml/acu-
point). Experimental group B was given the susceptible
antibiotics medication, as in the control group, as well as
injection-AP with apitoxin. All groups were treated 3 times/
week for 2 weeks.

Bacterial isolation
Samples were collected from the ear canal of all dogs prior

Table 1. Criteria for evaluation of clinical score

to treatment. All bacterial strains obtained in this study were |
isolated and identified using the standard method and VITEC
identification system (Biomeriux, France).

Total bacterial cell count

The bacteria isolated from COE were suspended in 1 ml
PBS. 100 pl was then spread over brain heart infusion agar
(BHI agar), incubated at 37°C for 48 h, and the total bacte-
rial colony forming units (CFU) were counted before treat-
ment, as well as 1 and 2 weeks after treatment.

Antibiotic sensitivity test

The bacteria isolated from the COE were cultured in BHI
broth and 100 pl was spreaded over a BHI agar plate. Vari-
ous antibiotics disks were tested and the level of bacterial
antibiotic resistance was measured from diameter of the clear
zone (> 2.0 cm; +++, 1.0-2.0 cm; ++, < 1.0; +, —; not sensitive).

Clinical scores

Pruritus, cerumen, redness, swelling, heat, pain and odor
were chosen as the score calculation elements, and each ele-
ment was divided into several phases, as listed in Table 1.

Blood analysis

The samples were collected from cephalic vein by veni-
puncture. The WBC count, and N/L count were determined
using an automatic cell counter (MS9-5V, Melet Schloesing
Laboratories, France). The blood analyses were determined
before treatment, as well as 1 and 2 weeks after treatment,
respectively.

Statistical analysis |

The significant differences (p < 0.01) between the control
and experimental groups were analyzed using a paired Stu-
dent’s #-test contained in the Microsoft Excel package
(Microsoft Corp., USA).

Score calculation elements

Score
Prunitus Cerumen Redness Swelling Heat Pain Odor
0 No Little No No No No No
1 Mild . Slight Mild Slight Mild Mild Slight
2 Moderate Moderate Moderate Moderate Moderate Moderate Moderate
3 Severe Severe Severe Severe Severe Severe Severe

Table 2. Bacterial distribution detected in dogs with otitis externa

Staphylococcus spp. + Staphylococcus spp. +

Agent
genls Streptococcus spp. Pseudomonas spp.

Staphylococcus spp.

Staphylococcus spp. + Staphylococcus spp. +
Malassezia spp. Bacillus spp.

5/15 dogs 4/15 dogs

Percent (33.3%) (26.7%)

4/15 dogs
(26.7%)

1/15 dogs 1/15 dogs
(6.7%) (6.7%)
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Results

Bacterial isolation
The causative agents of COE detected were Staphylococ-
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Fig 1. The change of bacterial cell counts in cerumen of ofitic
dogs with each treatment (*significant differences between con-
trol group and experimental group A (p < 0.01), **significantly
difference between control group and experimental group B

(p < 0.01)).

cus spp. + Streptococcus spp. (33.3%, 5/15 dogs), Staphylo-
coccus spp. + Pseudomonas spp. (26.7%, 4/15 dogs), Staphy-
lococcus spp. only (26.7%, 4/15 dogs), Staphylococcus spp. +
Malassezia spp. (6.7%, 1/15 dogs) and Staphylococcus spp. +
Bacillus spp. (6.7%. 1/15 dogs) (Table 2).

The change of bacterial cell count

The control group showed a slightly decreasing bacterial
replication rate after treatment with the susceptible antibiot-
ics (before: 4.8 + 1.80, 1 week: 3.6 £ 0.45 and 2 weeks: 2.5 +
0.72 log CFU/ml). However, experimental group A showed a
dramatically decreasing bacterial replication rate (before:
53+ 1.51, 1 wk: 3.0+ 1.21 and 2 wks: 0.0 £ 0.00 log CFU/
ml). Experimental group B showed similar results to exper:-
mental group A (before: 4.7 £1.67, 1 wk: 1.9 £ 0.55, 2 wks:
0.0 £ 0.00 log CFU/ml). The bacterial cell count in experi-
mental group A was significantly decreased at 2 weeks
(p<0.01), and experimental group B was significantly
decreased at 1 week (p <0.01) and 2 weeks (p <0.01), com-
pared by those of control group, respectively (Fig 1).

Clinical score

The clinical signs including pruritus, cerumen, redness,
swelling and odor were greatly improved after the 2-week
treatment in experimental groups, and the control (Fig 2). In
particular, there was a significant decrease in the clinical

Fig 2. Otoscopic features after injection-acupuncture with apitoxin. (the control group; pre-treatment (A), 1 week after treatment (B),
2 weeks after treatment (C), the experimental group A; pre-treatment (D), 1 week after treatment (E), 2 weeks after treatment (F),
the experimental group B; pre-treatment (G), 1 week after treatment (H), 2 weeks after treatment (I)).
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Fig 3. The change of clinical signs in control and experimental
groups (*significant difference between control group and
experimental group B (p <0.01)).
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Fig 4. The change of total leukocyte counts with treatment in
control and experimental groups.
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Fig 5. The change of neutrophil/lymphocyte (N/L) ratios with
treatment in control and experimental groups.

score found 2 weeks after treatment in experimental group B
(p <0.01) (Fig 3).

Blood WBC counts and N/L ratio

The blood WBC counts and N/L ratios were measured
using a blood cell counter analyzer. There was no significant
difference found in the changes in the blood WBC counts
(Fig 4) and N/L ratios (Fig 5) of the experimental groups,
compared with those of the control. |

Discussion

COE is a common disease occurring ih 15% to 20% of
dogs in veterinary clinical practice (7,8). There are various
treatments for COE, which include antibiotics, antifungals,
parasiticides and glucorcoticoid, administered topically or
systemically (9,30,31). Surgery is essential in the case of
chronic otitis externa (24).

Muller and Heusinger (27) reported that the most common
bacteria species were coagulase-positive Staphylococci,
Pseudomonas spp., beta-hemolytic Streptococci and Proteus
spp. with Staphylococci being the most common isolate out
of 413 swabs from dog and cat ears with otitis externa. In
addition, the yeast Malassezia pachydermatis was isolated
from the ears of 76% of the dogs with COE, often in combi-
nation with Staphylococcus intermedius bacteria (20). Chon
et al. (5) also examined the prevalence of Malassezia pachy-
dermatis (M. pachydermatis) from 589 dogs with COE at
Chonbuk area in Korea, and reported a 36.7% (243/589
dogs) rate of infection with M. pachydermatis as well as a
significantly higher prevalence of M. pachydermatis in 1 to 2
year old, pendulous ear dogs in the summer. Although the
detection rate of the causative agent was slightly different,
the agents identified in this study were similar to those
reported previously.

Morris (26) reported that the medical regimens for the suc-
cessful treatment of infectious otitis might vary widely
according to the degree of pathologic changes in the external
ear canals, the status of the tympanic membranes and the
specific microorganisms involved, and that chronic otitis
media is problematic, because an impaction of the bullae
might involve antibiotic-resistant bacterial organisms.

On the other hand, Hariharan ef al. (12) examined the in
vitro susceptibility of a total of 1,819 bacterial isolates from
canine and 103 isolates from feline otitis externa cases over
5 years. They reported that 90% of isolates were susceptible
to gentamicin. The susceptibility of Pseudomonas aerugi-
nosa to gentamicin and polymyxin B was 85% and 100%,
respectively. Lilenbaum et al. (25) reported that resistance to
antibiotics was frequently observed, with 90.9% of the 1so-
lates showing resistance to at least one drug, and resistance
to three or more different drugs was a common finding,
which has been observed with 16 strains (36.4%) of coagu-
lase-positive and coagulase-negative Staphylococci. In addi-
tion, Guedeja-Marron et al. (10) reported an increased
resistance to antibiotics, based on the results from the suscep-
tibility of the bacterial isolates from chronic COE to twenty
antibiotics.
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New approaches including topical application of bacitra-
cin or chloramphenicol and a systemic therapy with cepha-

losporins by Guedeja-Marron et al. (10), beta-thujaplicin ear |

drops for Malassezia-related COE by Nakano et al. (28), the
new pH-balanced, propylene glycol-free test ear cleanser
(Epiotic Advanced, Virbac) by Reme et al. (29) and the ear
cleanser containing 2.5% lactic acid and 0.1% salicylic acid
by Cole et al. (6) have been made in an attempt to solve the
problem of antibiotics-resistance and to increase therapeutic
success for treatment of COE.

It is known that AP treatments including needle-AP, injec-
tion-AP, laser-AP and moxibustion are effective in treating
various human and animal diseases (13,15-18,35). In particu-
lar, it was demonstrated that the therapeutic effects by injec-
tion-AP were superior to those by a conventional injection
with the same drugs (13,16-18).

In this study, the authors examined the therapeutic effect of
injection-AP with apitoxin for treatment of COE. The clini-
cal symptoms of the dogs with COE were improved consid-
erably by injection-AP with apitoxin, with superior results to
those of a treatment with susceptible antibiotics.

The main component of apitoxin, mellitin, stimulates the
hypophyseal-adrenal system and releases 100 times more
cortisone than hydrocortisone (19,33). Mellitin also stabi-
lizes the lysosomal cell membrane against inflammation (19).
Like mellitin, apamin releases cortisol and inhibits the com-
plement (C3) system that is involved in the inflammatory
process (19,32). Peptide 401 blocks arachidonic acid and
inhibits prostaglandin synthesis (1,11). Adolapin inhibits the
microsomal cyclo-oxygenase system and has been shown to
be 70 times stronger than indomethacin in animal models
(19). It also inhibits platelet lipoxygenase, which is involved
in the production of hydroperoxy-eicotetranonic acid and leu-
kotrienes. Furthermore, adolapin inhibits thromboxane and
prostacycline, which are activated during the inflammation
process (21). Protease inhibitors inhibit carrageenin, prostag-
landin E1, bradykinin and histamine-induced inflammation
as well as chymotrypsin and leucineaminopeptidase (19).

Antibiotic-resistance is a problemic issue to solve in pub-
lic heath and animal welfare. Therefore, identifying alterna-
tive treatment methods such as apipuncture is very important
in veteriary clinical practice. However, adverse effects such
as anaphylactic shock through the application of apipuncture
can occur (19). Therefore, broad investigations including the
effective dosage of apitoxin and the use of main component
of apitoxin, mellitin, are needed.

In conclusion, apipuncture is an effective treatment for
COE and might be an alternative method for treating COE.
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