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Introduction 

 
Periodontal disease is the most common 

chronic infection in dogs¹. In dogs over three 
years, its prevalence is about 80%2,3. The 
bacterial plaque is the most important substrate 
related to the development of periodontal 
disease. In susceptible animals, their 
accumulation induces an inflammatory and 
immunological response in supporting tissues of 
the teeth, the periodontium4,5. Initially, 
periodontium responds with gingiva 
inflammation, which can become chronic or 
develop into periodontitis characterized by the 
destruction of the structures that protect and 
support teeth6. Periodontal disease is the leading 
cause of tooth loss in dogs, particularly in small 
breeds and its incidence increases with age2,3. 

The most common signs of the disease 
are bad breath, dental calculus presence and 
gingiva inflammation². Bad breath is the result of 
the release of volatile sulfur compounds from the 
bacterial fermentation of food waste. His presence 
is indicative of buccal infection7. Dental calculus is a 
mineralized plaque and is not the cause of the 
disease, but indirectly contributes to its aggravation 
by making the tooth surface irregular, facilitating the 
accumulation of more plaque5. Hence the need for 
its removal. 

The oral health can be achieved through 
the combination of professional treatment with 
dental care at home5. Professional dental cleaning 
is an essential component of preventive health 
program, since quality treatments are essential to 
provide health and quality of life. If treatment is not 
appropriate, the disease continues its progression 
leading to discomfort, pain, decreased quality of life 
and loss of teeth. In addition to local effects, 
bacteria, bacterial byproducts, toxins and 
inflammatory mediators enter the bloodstream 
leading to systemic disease8,13,14. The dental care at 
home made aimed at the control of bacterial plaque 
in order to prevent the development and 
progression of 

periodontal disease and help maintain oral health 
after professional treatment5. Daily brushing of the 
teeth has been effective in maintaining gingival 
health in dogs9. However, a survey with dog owners 
who underwent periodontal treatment and were 
guided and motivated on the need for daily brushing 
of the teeth showed that only 53% of owners 
continued to brush the teeth of their dogs several 
times a week after six months treatment10. For 
customers who have not been well oriented and 
motivated it is to be expected that the rate is 
smaller5. 

Clinics and pet shops have offered tooth 
brushing service during weekly baths, however, a 
study shows that, in dogs, brushing once a week is 
not able to prevent the development of periodontal 
disease after a professional treatment. Brushings 
must be made at least three times a week to 
maintain gingival health, with better results with 
daily brushing9,11. 

Since many owners are not willing or even 
not have the ability or time to brush the teeth of 
their dogs, other means of maintaining oral hygiene 
have been evaluated. Although not as efficient as 
tooth brushing, some products have proven 
beneficial for helping to reduce the buildup of 
plaque and calculus on the surface of teeth12. There 
are many products on the market with the appeal to 
reduce bad breath, plaque and tartar. Due to the 
absence of objective means to recognize the 
effectiveness of these products, veterinarians and 
public may be confused with so many products that 
offer these benefits. Therefore, it is necessary that 
such products are tested under protocols accepted 
by the scientific community so that veterinarians 
can prescribe them consciously and not empirically. 

In 1997, was founded the VOHC (oral 
veterinary health council) in order to recognize, 
independently, objective and with credibility, 
products that effectively control the buildup of 
plaque and calculus. The VOHC established 
research protocols and products that achieved 
the minimum requirements VOHC which received 
a seal of approval. The VOHC is managed by 
AVDC (American veterinary dental college) and 
is endorsed by several international 
organizations of veterinary dentistry5,21. 

The aim of this study was to evaluate the 



	  

 

 

 

 
 
 
 

effect of snack Equilíbrio saúde oral® in delaying 
bacterial plaque and dental calculus in dogs over a 
period of 90 days. 

Materials and methods 
 

              Fourteen dogs Cocker Spaniel, two males 
and twelve females, aged 8 and 36 months, 
weighing between 9.5 and 13.3 kg were used. The 
dogs were selected according to the following 
exclusion criteria: presence of periodontal pockets, 
gingival recession, furcation exposure or dental 
mobility. All underwent clinical evaluation and 
laboratory tests (complete blood count, kidney and 
liver function) which results attested to the good 
health condition of the animals. On day zero of the 
experiment, all 14 dogs underwent general 
anesthesia. The animals were pre-medicated with 
acepromazinaa 0.03 mg / kg and meperidinab 3 
mg/kg by via intramuscularly. After 15 minutes, 
propofolc 5 mg kg was induced by via 
intravenously. Anesthesia maintenance was made 
with isofluranod. Throughout the procedure, were 
monitored heart rate, oxygen saturation and blood 
pressure. 

 
cm long and weighing 11 grams was specially 
formulated with texture and shape that stimulate 
chewing and tooth penetration to provide its 
cleaning. It also has propolis and 
hexametaphosphate as active ingredients that 
are intended to limit the buildup of plaque and 
calculus. 

After the 90 day trial period, all 14 dogs 
were anesthetized with the same mentioned 
anesthetic protocol and the dental calculus and 
bacterial plaque rates were measured by two 
experienced evaluators. Throughout the 
experiment, the two evaluators had no access to 
what group each animal belonged. The teeth 
evaluated in maxillary were the third incisors, 
canines, and third premolars and first molars 
rooms. In jaw, the teeth evaluated were canines, 
third and fourth premolars and first molars. The 
buccal surface was divided horizontally into gingival 
portion and occlusal portion in accordance with pre-
established anatomical references12,14  (figure 1). 

The 14 dogs were submitted to 
professional dental cleaning, using a dental 
ultrasound, and polishing with rubber cup and 
prophylactic paste. Then the teeth were stained 
with plaque disclosing agent (eosin 2%) with cotton 
aid, and later washed with a triple syringe help to 
ensure that all plaque and calculus were removed. 

The dogs were randomly divided into two 
groups of seven, differentiate as the control 
group and the treatment group. The animals 
were grouped two or three, as it was the routine in 
the kennel. 

They had free access to water. The feed was 
provided two times daily in individual containers for 
each animal. All received a commercial feed 
according to the manufacturer's recommendation. The 
dogs of treatment group received after each meal, a 
snack of Equilíbrio saúde oral®, and the handler made 
sure that all of them completely ate the food and 
snack. It was not allowed the animals to bite objects 
and eat other foods to not interfere with the 
experiment. 

 Snack  Equilíbrio  saúde  oral®  with  5 
 

a Acepram® 0,2%. Vetnil, Louveira, SP, Brazil. 
b Dolosal®. Cristália, São Paulo, SP, Brazil 
c Propovan®. Cristália, São Paulo, SP, Brazil. 
d Isoforine®. Cristália, São Paulo, SP, Brazil. 
e Equilíbrio Cães Sensíveis raças médias e grandes®. 
Total alimentos. Três corações, MG, Brazil. 

 
 
 
 
 
 
 

Figure 1. Image of left side of the oral cavity. 
Anatomical references to the horizontal division in 
order to evaluate the plaque and calculated index 
only on the gingival portion. (203) Third upper 
incisor: line parallel to the gingival margin at the 
level of the distal cusp Second incisor. (204) 
Maxillary canine: line parallel to the gingival margin 
at the level of the cusp of the upper first premolar. 
(207) Second and third premolars: line parallel to 
the gingival margin at the level of the distal cusp of 
these teeth. (208) Fourth premolar: line parallel to 
the gingival margin at the level of the distal cusp. 
(209) First molar: line parallel to the gingival margin 
at the level of the buccal cusps. (304) Mandibular 
canine: line parallel to the gingival margin at the 
level of the main cusp of the lower second 
premolar. (307/308) Mandibular third and fourth 
premolars: line parallel to the gingival margin at the 
level of the distal cusp of these teeth. (309) First 
molar: line parallel to the gingival margin at the 
level of the distal cusp. 

The amount and thickness of calculation and 
plaque were evaluated in accordance with changes 



	  

 

 

 

 
 
 
 

evaluation systems previously described13,14, but 
following the VOHC recommendation of 
considering only the gingival portion15 (Tables 1 and 
2). At the time of reading, a piece of cardboard was 
used to cover the occlusal portion to facilitate 
evaluation of the gingival portion only. 

 
remained chewing the snack for an average time of 
72 seconds. After the second week some dogs 
began to eat quickly the snack. There has been no 
other changes during the test period of 3 months. 
 

 
Table 1. Dental calculus index system modified14,15 

 

           The final scores of dental calculus and 
bacterial plaque can be seen in Table 1. 

Porcentage of 
affected surface 

 
0 

1-24% 

Index 

0 
              1 

Thickness 
calculation 

(mm) 
 

< 0,5mm 
0,5-1mm 

Index 

1 
2 

 
Table 1 – Minimum and average values, standard 
deviation and maximum for the final scores of dental 
calculus and bacterial plaque. São Paulo – 2015 

25-49% 
50-74% 

75-100% 

2 > 1mm 3 
3 
4 

 

Final score 
 

Dental calculus 
(Treatment) 

                        
                      Dental calculus 

Minimum Average Standard 
deviation 

Maximum 

After drying the teeth with a triple syringe 
aid, the amount of dental calculus expressed in 
percentage of the coverage area of the gingival 
portion of the buccal surface and the thickness of 
the calculation were evaluated by assigning an 
index according to the table 1. 

Table 2. Bacterial plaque index system modified of Logan 
& Boyce 13,15 

(Control) 

Bacterial plaque 
(Treatment) 

Bacterial plaque 
(Control) 

 

 

 Means and standard deviations of final 
scores of dental calculus and bacterial plaque can 
be better visualized in Figures 1 and 2 as shown 
below. 

Porcentage of Index Plaque thickness Index 
4 

 

3 
 

2 
 

After determining the teeth index 
calculation the buccal surface was stained with 
eosin solution 2% with cotton aid, and then 
washed with water with triple syringe aid. The 
thickness and the amount of plaque, expressed 
in percentage of the total area of the gingival half 
of the buccal surface of the teeth were evaluated 
by assigning an index according to the table 2. 

Data from each evaluator were transferred 
to an Excel spreadsheet. The dental calculus and 
bacterial plaque score for each tooth was obtained 
by multiplying the percentage of the index affected 
surface y the thickness ratio. The final score for 
dental calculus and plaque of each animal was 
determined by adding the individual scores of all 
teeth, divinding by the total number of teeth. The 
data were then analyzed statistically following the 
recommendation of VOCH15. 

1 
 

0 

Treatment  Control 
Groups 

 

Figure 1 – Final average score (bar) of dental 
calculus for the treatment and control groups with 
mean ± standard deviation (lines). 
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Control

            Results 
 

The snack was well accepted by all dogs, 
which indicates its great palatability. In the first 
week of the experiment, dogs of treatment group 

Figure 2 – Final average score (bar) of dental 
calculus for the treatment and control groups with 
mean ± standard deviation (lines). 
 

Analyzing the data in Table 1 and Figures 
1 and 2 can be seen that the treatment group 
present lower average final scores than the 
control group for both dental calculus and 

 
 

 

Affected surface  (based on color)  
   

1-24%  Light pink  
25-49%  Intense pink  
50-74%    

75-100%    
 

1,056 2,151   

1,889 2,548   

2,972 3,901   

4,110 4,722   
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Bacterial plaque. 
 The mean percentage reduction in plaque 

(or calculation) was calculated using the formula 
×100, in which    is the average final score 

of the control group and    is the average final 
score of test group. It can be said that the snack 
Equilíbrio Saúde Oral® led to an average 
reduction compared to the control group of 
15.58% for dental calculus and 17.39% for 
bacterial plaque. 

Student's t test was used to verify that 
the reductions in the mean final scores of dental 
calculus and bacterial plaque observed in the 
treatment group are statistically significant. First, 
it was verified by the Shapiro-Wilks test that all 
samples originated from normal populations (p> 
0.14). Also used the F test to probe the 
hypothesis of equality of variances for the 
treatment and control groups for the two final 
scores. The hypothesis of equality of variances 
was not accepted in any of the comparisons (p 
<0.10). The test results Student t test are shown 
in Table 2. 

 
Table 2 – Student statistics (t0) and their p-values for 
testing the null hypothesis that the average final scores of 
treatment and control groups are equal.

 
the level of engagement is really very small. 
Then, other plaque control and calculus methods 
need to be tested so that veterinarians can 
prescribe them based on scientific data and not 
empirically, as adjuncts to periodontal therapy. 

The evaluation of the amount of plaque and 
calculus accumulated on the teeth is necessary to 
check the efficiency of products with the appeal to 
reduce plaque and calculus. In studies with this 
purpose the Logan and Boyce13 system, which is a 
modification of established human systems is the 
most used. However, this system has been 
questioned for not presenting accurate anatomical 
references to the horizontal segmentation of the 
teeth, which leads to an underestimation of the total 
surface of the crown and compromise the 
repeatability and reproducibility, which in turn lead 
to inaccurate results14. The system proposed by 
Hennet and employees contributed to the 
establishment of anatomical references in the 
horizontal segmentation of the teeth, however, in 
this experiment, we consider only the gingival 
portion as recommended by VOHC15, because the 
natural development of periodontal disease begins 
with plaque buildup at the gingival margin extending 
to the remainder of the crown. Therefore, when 
studying periodontal disease, plaque and 
calculation assessment in the gingival portion has 
more relevance14,18. 

 

Dental Calculus 

Bacterial Plaque 

Estatistic t0 

 
-0,934 

 

-1,987 

      p-value 
 

0,376 
 

0,046 

               The system proposed by Hennet and 
collaborators uses three dilutions of plaque 
disclosing as a reference for evaluation of the 
plaque intensity, however,

It can be seen in Table 2 that the 
reduction in the average final score of dental 
calculus by the use of the snack Equilíbrio Saúde 
Oral® was not statistically significant at the 5% 
significance by Student's t test (p = 0.376). The 
use of the snack led to a reduction in the average 
final score of statistically significant bacterial 
plaque (p = 0.046) with a higher confidence level 
to 0.95. 

Discussion 
 

Daily brushing of the teeth is the gold 
standard in preventing periodontal disease and 
maintaining health oral16, however the few 
references to the involvement of owners with 
brushing teeth reveal that only 53% of them were 
still brushing the teeth of their animals after six 
months of periodontal treatment. Another quote 
says that less than 2% of the owners were 
committed to brushing17. In the authors' 
experience, 

the ratio of the dilution was not specified while still 
remaining subjectivity in the method. In order to 
minimize subjectivity, in this study we chose to use 
only two color patterns on the board intensity 
assessment. 

The realization of professional dental 
cleaning and the use of a plaque disclosing after 
this treatment ensured the index zero calculus and 
plaque at the beginning of the test. Therefore, when 
comparing the average final score of plaque and 
calculus, it can be said that the snack Equilíbrio 
saúde oral® led to an average reduction of 15.58% 
for dental calculus without statistical significance 
and 17.39% for bacterial plaque with statistical 
significance. According to VOHC, a product is 
approved if the results show a reduction in the 
average rate calculus or plate at least 15% with 
statistical significance15. 

The pattern of chewing can vary between 
different races12 then the option to testing on 
animals of the same breed aims to reduce to a 
maximum the variables other than the presence 



	  

 

 

 

 
 
 
 

or absence of the snack. In this study, the 
average chewing time was 72 seconds. 
However, there was already in the second week 
of the test, some dogs consumed the snack in 
less time. This observation leads to the 
assumption that these dogs were very greedy to 
eat or that even the snack being offered for each 
individual dog, the fact that other dogs in the 
same enclosure may have generated a spirit of 
fiercer competition, leading some individuals to 
eat quickly. 

A study with similar methodology using dogs 
weighing between 5.2 and 10.3 kg (average of 7 
kg), the mean time to "chew" of 9 cm and 16g was 
116 seconds. The reduction of calculus and plaque 
compared to the control group was 45.8% for 
dental calculus and 17.39% for bacterial plate12. 
These results were compared to this study lead to 
the hypothesis that the snack Equilíbrio saúde oral 
could have an even better performance in smaller 
breeds of dogs supposed to present a greater 
mastication time. 

Observing the final scores in Table 1 and in 
Figures 1 and 2, it is noted that the control group had 
final scores more homogeneous than the group that 
used the snack. This finding leads to the supposition 
that the snack would be very effective for some dogs 
with certain characteristics or propensities, while for 
others, with characteristics or different propensities, 
not so much. The fact that some dogs go to eat 
quickly snack from the second week of the experiment 
seems the most likely factor. 

The hexametaphosphate has been used in 
both commercial pet food as products for chewing 
in order to reduce formation of cálculocalculus19,20. 
The presence of hexametaphosphate in the feed of 
both groups can be positively influenced in 
reducing calculus formation in both groups, one 
possible explanation for the non-significant 
reduction of the average score calculated between 
groups. Propolis is effective in reducing bacterial 
plate21, however, little is known about this benefit in 
dogs. This study was not designed to assess 
whether the snack active ingredients were able to 
influence the reduction of calculation and plaque. 

The VOHC recognizes that there is sufficient 
documentation available to accept that differences 
in scores in a week for plaque and three weeks for 
calculus are indicative of clinical relevance and 
long-term safety. Even so, the VOHC encourages 
longer term experiments. There are few 
publications 

 
medium and long-term evaluating the reducing 
plaque and calculus, probably due to high costs for 
these tests. Although customers dogs are not 
necessarily the Cocker Spaniel and despite the 
particularities of this study, it is believed that the 
results obtained after three months experiment 
could better reflect the long-term behavior of the 
use of snack Equilíbrio saúde  oral®. 

Conclusions 
 

The bacterial plaque plays a decisive role in 
the pathogenesis of periodontal disease, therefore 
the reduction of 17.39% in the average rates of 
bacterial plaque with statistical significance allows 
to conclude that the use of the snack Equilíbrio 
saúde oral® in the conditions of this study helped to 
control bacterial plaque. Therefore, veterinarians 
can prescribe it not empirically, but based on 
scientific data, such as supporting the professional 
dental cleanings and periodic evaluations for the 
maintenance of oral health. 
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