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Introduction: Periodontal disease is a widespread oral health issue in pets, particularly in dogs, 
linked to plaque accumulation, inflammation, and tissue destruction. Despite the common 
use of scaling and root planing (SRP) in veterinary dentistry, there is limited research on its 
effects on bacterial load and periodontal health indicators in pets, particularly in Iran. This 
study aims to evaluate the impact of SRP on Porphyromonas gingivalis load and periodontal 
health in dogs and emphasize the importance of post-treatment monitoring to prevent disease 
recurrence. 

Materials & Methods: Ten adult dogs with periodontal disease were selected for this split-
mouth study. Four teeth from each dog were treated with SRP. Subgingival plaque samples 
were collected before SRP (baseline) and on days 10 and 30 post-treatment, with bacterial 
load assessed using real-time polymerase chain reaction (PCR) targeting P. gingivalis. Clinical 
parameters such as periodontal pocket depth (PPD), gingival index (GI), plaque index (PI), 
sulcus bleeding, and clinical attachment loss (CAL) were measured at baseline, day 10, and 
day 90 to monitor the effects of the intervention. 

Results: The data revealed a significant reduction in PI by day 10, though some plaque 
reaccumulation occurred by day 90. Bleeding on probing showed mixed results, with some 
dogs improving by day 90 while others either remained the same or worsened; changes in 
sulcus bleeding were not statistically significant. GI initially improved by day 10 but returned 
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1. Introduction

eriodontal disease (periodontitis) is one 
of the most common oral health issues in 
pets, particularly in dogs, and is associated 
with the accumulation of dental plaque, 
leading to inflammation, tissue destruc-
tion, and, if left untreated, systemic effects 

[1]. Considering the global dog population in the mil-
lions and the increasing popularity of pet ownership in 
Iran, this presents a significant issue. The diagnosis of 
periodontal disease tends to occur late in the disease 
process [2]. With this in mind, veterinarians must be 
able to diagnose and treat periodontal disease in its early 
stages, understand the outcomes of traditional treatment 
methods, and utilize this knowledge to promote preven-
tive strategies [3].

Scaling and root planing (SRP) is a widely used thera-
peutic intervention in veterinary dentistry to manage 
periodontal disease by removing subgingival plaque and 
tartar [4]. While SRP is a well-established procedure in 
human dentistry, relatively few studies have investigat-
ed its effects on bacterial load, periodontal indicators, 
and long-term oral health outcomes in pets, particularly 
dogs [1]. The bacterial load and the response of peri-
odontal health indicators such as periodontal pocket 
depth (PPD), gingival index (GI), plaque index (PI), 
sulcus bleeding, and clinical attachment loss (CAL) 
are critical markers of treatment success in periodontal 
therapies [5, 6]. However, the dynamics of bacterial re-
growth and the long-term effectiveness of SRP in pets 
have been under-researched, and have not yet been spe-
cifically studied in Iran. Furthermore, post-intervention 
monitoring of these parameters is often overlooked, 
which can lead to the recurrence of periodontal disease 
and related complications [2].

Chronic inflammation of the periodontium is initi-
ated by complex subgingival biofilms containing several 
likely periodontal pathogens. The biofilm generally in-
cludes a portion of the gram-negative anaerobic com-
mensal microbiota as well as opportunistic pathogens 
of the oral cavity, including Porphyromonas gingivalis 
[7]. P. gingivalis is a key periodontal pathogen known 
for its significant role in development and progression of 
periodontal disease in humans and animals. This gram-
negative, anaerobic bacterium is frequently found in 
subgingival plaque and is associated with the destruction 
of periodontal tissues, leading to tooth loss if untreated 
[8-12]. In dogs, P. gingivalis contributes to the chronic 
inflammatory response observed in periodontal disease, 
making it a critical target for therapeutic interventions 
like SRP [13-15]. The persistence of P. gingivalis post-
SRP may lead to recurrent infections and continued tis-
sue destruction if not properly managed. Given its im-
portance in the pathogenesis of periodontal disease, P. 
gingivalis serves as a focal point in evaluating the effi-
cacy of SRP and other therapeutic strategies in maintain-
ing oral health in dogs [13, 16].

Clinicians frequently suggest and carry out SRP treat-
ment for pets; many pet owners view this procedure as 
sufficient and neglect subsequent follow-up care. Many 
studies highlight the importance of ongoing monitoring 
and adjunctive therapies to improve long-term results. 
However, such insights have not been extensively ap-
plied to veterinary dentistry, where monitoring bacterial 
load, assessing bacteremia, and investigating periodontal 
healing after SRP could provide valuable insights into 
animal health [1].

This study aims to address the gap in veterinary re-
search, especially in Iran, by evaluating the effects of 
SRP on bacterial load and key periodontal health indi-
cators in dogs. The study also emphasizes the impor-
tance of post-treatment monitoring to ensure sustained 
improvements and prevent the recurrence of periodontal 

P

to baseline in many dogs by day 90, with no statistically significant changes. PPD showed 
some short-term improvements by day 10, but these were not sustained by day 90. CAL 
worsened progressively in most dogs by day 90, indicating ongoing periodontal deterioration 
without intervention, though changes in CAL were not statistically significant. Real-time PCR 
results showed a sharp increase in P. gingivalis load by day 10, peaking at a fold change of 
9.45, followed by a slight reduction by day 30, indicating bacterial regrowth post-intervention. 
Conclusion: This study highlights the importance of ongoing monitoring after SRP to sustain 
short-term improvements in plaque reduction and bacterial load. Future research should 
investigate the use of adjunctive therapies, including the application of nanotechnology, to 
improve long-term periodontal health in pets.
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disease. Investigating changes in bacterial load and peri-
odontal health over time sets the foundation for future 
research on the long-term management of periodontal 
disease in pets, while encouraging the exploration of ad-
junctive treatments to enhance SRP outcomes.

2. Materials and Methods

2.1. Animals

Ten adult dogs diagnosed with periodontal disease were 
selected from among the clients of the Small Animal 
Hospital, Faculty of Veterinary Medicine, University of 
Tehran, Iran. The dogs were between 2 and 6 years of 
age, with no breed or sex limitations. All dogs exhibited 
periodontal pockets with depths greater than or equal to 
3 mm, which exceed the normal gingival sulcus depth 
in healthy dogs. The inclusion criteria required that 
the dogs had no concurrent oral diseases, no history 
of antibiotic or other medication use in the past three 
months, and no systemic conditions such as diabetes or 
immune-related disorders that could affect periodontal 
health or healing. Additionally, female dogs included in 
the study were neither pregnant nor lactating at the time 
of diagnosis.

2.2. Study design

This study employed a split-mouth design to assess the ef-
fectiveness of treatment in dogs diagnosed with periodontal 
disease. Four teeth were selected from each dog, with one 
tooth chosen from each quadrant of the mouth: The left 
maxilla, right maxilla, left mandible, and right mandible. 
These teeth were then subjected to SRP procedures (Fig-
ure 1c). SRP was performed following established standard 

procedures [15]. Following the interventions, no additional 
treatments were performed, and the animals were observed 
at designated time intervals to evaluate the outcomes. Sub-
gingival plaque samples were collected from the deepest 
periodontal pockets of each selected tooth both before and 
after the therapeutic intervention, utilizing Roeko sterile 
paper points (No. 35) (Figure 1b).

Sample collection was conducted at baseline (day 0) be-
fore and after scaling, as well as on days 10 and 30 post-in-
tervention. The paper points were then transferred to tubes 
containing RTF medium and stored at -20 °C until further 
analysis. The population of P. gingivalis was quantified us-
ing real-time polymerase chain reaction (PCR).

Periodontal health assessments of the selected teeth were 
carried out at baseline (day 0) and at follow-up intervals 
on days 10 and 90. Clinical indicators, including PPD, 
GI, PI, bleeding on probing, and CAL, were evaluated to 
monitor the effects of the intervention on periodontal tis-
sue healing and disease progression over time. In order to 
assess each clinical index for each dog, the condition of 
four selected teeth was averaged and reported. This ap-
proach provided a comprehensive evaluation of the inter-
vention’s impact on periodontal outcomes.

2.3. Diagnosis criteria

The criteria used to diagnose periodontal disease in 
this study were based on book chapters [1, 3, 6], scien-
tific articles [1], and online veterinary education materi-
als (WikiVet) [17]. Since the focus of this study is not on 
the diagnostic process, a brief overview of the methods 
employed is provided here.

Rahmani Y, et al. Scaling and Root Planing and Dogs Periodontal Health. Arch. Razi Inst. 2025; 80(6):1401-1410. 

Figure 1. Clinical procedures used during the study

a) Measurement of PPD using a periodontal probe.; b) Subgingival plaque collection with sterile paper points from the deepest 
periodontal pocket; c) SRP procedure with ultrasonic dental instruments
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Periodontal disease was diagnosed using a multi-step 
process. Initial visual inspection in conscious dogs as-
sessed gingival inflammation, plaque accumulation, 
tooth mobility, and calculus presence. Periodontal prob-
ing was performed under anesthesia to evaluate PPD, 
bleeding, gingival recession, and CAL [6, 14, 18]. 

On the baseline (day 0) of the study, several clinical 
indicators were assessed and recorded to evaluate the 
periodontal health of the dogs. PPD was measured us-
ing a graduated periodontal probe inserted into the gin-
gival sulcus (Figure 1a). The depth was recorded as the 
distance between the gingival margin and the bottom of 
the periodontal pocket, which served as a key measure 
for assessing the severity of periodontal disease and the 
extent of attachment loss [3].

Sulcus bleeding during probing was also evaluated by 
stimulating the gingiva around each tooth with a peri-
odontal probe. The presence or absence of bleeding was 
recorded, as bleeding indicated active inflammation and 
gingival irritation, which are critical markers for identi-
fying gingivitis and assessing its severity. The clinical 
findings were scored based on the amount and location 
of bleeding. A score of 0 indicated no bleeding, while a 
score of 1 indicated bleeding in only one spot. A score 
of 2 indicated several separate bleeding points or a small 
area of bleeding, and a score of 3 was assigned if the in-
terdental triangle filled with blood after probing. Finally, 
a score of 4 was given for heavy bleeding during prob-
ing, with blood spreading along the gum line [14].

The GI was used to determine the degree of gum in-
flammation. Scores were assigned based on the visual 
presence of redness, swelling, and bleeding during prob-
ing. A score of 0 indicated natural gums with no signs of 
inflammation, characterized by a natural color. A score 
of 1 indicated mild inflammation, with slight changes in 
color and edema but no bleeding during probing. Mod-
erate inflammation, with redness, hyperemia, swelling, 
and glossiness, along with bleeding during probing, was 
given a score of 2. A score of 3 indicated severe inflam-
mation, characterized by clear hyperemia, edema, and 
the presence of wounds, with the possibility of spontane-
ous bleeding [14]. 

In addition, the PI was employed to measure dental 
plaque accumulation on the tooth surfaces. Each tooth 
was examined, and a score was assigned based on the 
extent of plaque coverage. A score of 0 indicated the ab-
sence of plaque. A score of 1 was assigned when a thin 
layer of plaque adhered to the free surface of the gingiva 
and the adjacent area of the tooth, which was not vis-

ible to the naked eye and could only be detected using 
a probe or a detector solution. A score of 2 indicated an 
average accumulation of material in the tooth pocket or 
along the gingival margin, with or without visible plaque 
on the tooth surface. A score of 3 indicated significant 
adhesion of plaque in the soft tissues surrounding the 
tooth, gingiva, gingival margin, and on the tooth itself. 
This index is a crucial metric for monitoring the progres-
sion of periodontal disease, as plaque buildup is a lead-
ing cause of the condition [3].

Lastly, CAL was measured to quantify the total loss of 
periodontal support around each tooth. This clinical in-
dex was calculated by summing the PPD and the extent 
of gingival recession, offering a quantitative assessment 
of the degree of attachment loss due to periodontal dis-
ease [19].

2.4. Quantitative PCR assay

To evaluate the effectiveness of the therapeutic inter-
vention on bacterial load, real-time PCR was employed 
to quantify bacterial DNA before and after the interven-
tion. For each sample, bacterial DNA was extracted and 
purified using the SinaPure DNA extraction kit manufac-
tured by Sinacloon, Iran. Real-time PCR was performed 
to amplify P. gingivalis–specific 16S rRNA using the for-
ward primer (ACCCTTTAAACCCAATAAATC), the 
reverse primer (ACGAGTATTGCATTGAATG), and a 
fluorescently labeled probe (CGCTCGCATCCTCCG-
TATTAC) [20]. The Quantitative PCR (qPCR) reaction 
mixture consisted of 100 ng of extracted DNA per sam-
ple, 0.5 μM primers, 0.15 μM probe, and KAPA SYBR® 
FAST qPCR Kit Master Mix (2X) (Kapa Biosystems, 
USA). The PCR amplification was carried out using the 
following cycling conditions: 95 °C for 3 minutes, fol-
lowed by 50 cycles of 95 °C for 3 seconds, and 60 °C for 
30 seconds. Cycle threshold (Ct) values, representing the 
number of cycles required for the fluorescent signal to 
surpass the threshold, were recorded as an indicator of 
bacterial load. Lower Ct values corresponded to higher 
amounts of bacterial DNA.

The bacterial load measured from the pre-intervention 
sample served as the reference for calculating fold chang-
es. This pre-intervention sample provided the baseline 
bacterial load before any intervention was applied. The 
ΔCt value for each post-intervention sample was deter-
mined by subtracting the pre-intervention Ct value from 
the post-intervention Ct value, using the given formula 
[ΔCt=Ct(post-treatment)- Ct(pre-treatment)] [20]. The relative fold 
change in bacterial load was calculated according to the 
formula [fold change= 2-ΔCt]. A fold change greater than 
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1 indicated an increase in bacterial load, whereas a fold 
change less than 1 indicated a reduction in bacterial load 
following intervention. This method facilitated a com-
prehensive evaluation of the short-term and long-term 
effects of the intervention on bacterial load [20].

3. Results

3.1. Clinical parameters changes

The data suggested a significant reduction in PI by day 
10 following the intervention, with most dogs showing 
complete or near-complete removal of plaque. How-
ever, by day 90, some plaque reaccumulation occurred 
in several dogs, though the levels remained lower than 
baseline for the majority. This trend indicates that while 
the treatment was effective in the short term, regular 
maintenance may be necessary to prevent long-term 
plaque buildup. The results of the Friedman test, which 
was used to analyze the differences in PI across the 
three time points (day 0, day 10, and day 90), indicated 
a significant difference between the time intervals. The 
test yielded a chi-square value of 18.67 with a P value 
of 0.000088, which is highly significant (P<0.05). This 
result confirms that the changes in PI over time are sta-
tistically significant, demonstrating that the intervention 
had a meaningful impact on reducing plaque between 
the time points, particularly from baseline to day 10, and 
that there was some reaccumulation by day 90. ​

While some dogs showed improvement in bleeding 
on probing scores by day 90 (two dogs), others either 
remained at higher bleeding levels or showed signs of 
worsened conditions (two dogs). The mixed results sug-
gest that while the intervention may have had positive 
effects in some dogs, others either did not respond to 
the treatment or experienced a relapse in bleeding se-
verity. The results suggest that while the intervention 
had a varying impact on reducing bleeding on probing, 
long-term improvements may require more consistent 
or additional interventions for certain cases. The results 
of the Friedman test for bleeding on probing across the 
three time points show a chi-square value of 2.00 with a 
P value of 0.3679. Since the P>0.05, this indicates that 
the changes in bleeding on probing over the time inter-
vals are not statistically significant. In summary, while 
there were observable variations in bleeding on probing 
scores among the dogs, these changes were not statisti-
cally significant, suggesting that the intervention did not 
lead to a consistent or meaningful reduction in bleeding 
on probing across the group.

The analysis shows that the intervention led to an ini-
tial improvement in gingival inflammation, with most 
dogs displaying reduced GI scores by day 10. How-
ever, by day 90, many of these improvements were not 
sustained, and several dogs reverted to their baseline 
levels of gingival inflammation. These observations 
suggest that while the intervention had short-term ben-
efits, additional treatments may be required to preserve 
gingival health. The results of the Friedman test for GI 
across the three-time points showed a chi-square value 
of 4.57 with a P-value of 0.1017. Since the P>0.05, this 
indicates that the changes in GI over the time intervals 
were not statistically significant. In summary, while 
there were observable changes in GI scores among the 
dogs, these changes were not statistically significant, 
suggesting that the intervention did not lead to a consis-
tent or meaningful reduction in gingival inflammation 
across the group. ​

The analysis showed  that while some dogs experi-
enced short-term im provements in PPD by day 10, 
most of these improvements were not sustained by day 
90. In fact, several dogs showed a worsening in PPD 
over time (three dogs). This finding suggests that with-
out intervention, periodontal disease tends to progress, 
as indicated by the  increases in PPD over time. The 
results of the Friedman test for PPD across the three 
time points showed a chi-square value of 3.31 with a 
P-value of 0.1911. Since the P>0.05, this indicates that 
the changes in PPD over the time intervals were not 
statistically significant.

The data suggested that while some dogs initially 
showed slight impro vement by day 10, most experi-
enced either no change or further CAL by day 90. The 
consistent increase in CAL scores from day 10 to day 
90, particularly in three dogs, suggests that CAL is pro-
gressive over time without therapeutic intervention. 
The stability observed in two dogs on day 90 indicates 
that the rate of progression may vary between individu-
als, with some dogs stabilizing temporarily. However, 
overall, the trend points to a gradual deterioration in 
clinical attachment  over time. Changes in CAL over 
the three time points were not statistically significant 
(P>0.05). While there were observable changes in the 
CAL scores for several dogs, these variations did not 
demonstrate a statistically significant trend. This find-
ing suggests that CAL, although progressive in some 
cases, was not consistent across the group. ​
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Figure 2. Bacterial load changes over time

Note: The graph illustrates the fold change in bacterial load at different time points: pre-treatment (baseline), immediately 
post-treatment, day 10, and day 30. A significant increase in bacterial load is observed after treatment, peaking on day 10 with 
an 844.79% rise, followed by a 24.74% decrease by day 30. Despite this reduction, the bacterial load remains higher than the 
baseline.

3.2. Real-time PCR results

The results of the fold change analysis using real-time 
PCR provide valuable insights into the bacterial load dy-
namics in dogs with periodontal disease before and after 
the intervention of SRP. Overall, the study reveals that 
after the initial intervention, the bacterial load increased 
sharply, peaking at around day 10, but began to decrease 
slightly by day 30 (Figure 2). There was no significant 
variation in the bacterial load changes among the four se-
lected teeth in each animal. The Ct values, which represent 
the average threshold cycle of bacterial DNA amplifica-
tion across the selected teeth, were used to calculate the 
ΔCt and fold changes at different time points: Immediate-
ly after the intervention, on day 10 and day 30. 

Initially, the average pre-intervention Ct value was 28.96, 
serving as the baseline for the study. After SRP, the aver-
age Ct value decreased to 26.43, which corresponds to a 
ΔCt of -2.53. This negative ΔCt indicates that the bacte-
rial load increased significantly after the intervention, with 
a fold change of 5.78(477.57%). This fivefold increase in 
bacterial load immediately after treatment is expected, as 
SRP disrupts the bacterial biofilm, causing bacteria to be 
released into the oral environment. By day 10, the aver-
age Ct value dropped further to 25.72, resulting in a ΔCt of 
-3.24 and a fold change of 9.45. This sharp rise in bacterial 
load suggests that bacterial regrowth or colonization accel-

erated during the post-intervention recovery phase. Despite 
the initial increase in bacterial presence due to mechani-
cal intervention, the oral environment might have become 
conducive to bacterial proliferation during this period. By 
day 30, the average Ct value slightly increased to 26.13, 
which gave a ΔCt of -2.83 and a fold change of 7.11. Be-
tween day 10 and day 30, the bacterial load decreased by 
24.74%.

4. Discussion

The present interventional study offers valuable insights 
into the treatment of periodontal disease and the effects of 
SRP in managing this condition. The findings demonstrate 
that while certain aspects of periodontal health, such as 
PI, responded positively to the treatment, the maintenance 
of these improvements over time—particularly in more 
severe clinical conditions like PPD and CAL—remains 
a challenge. The initial reduction in plaque following the 
intervention highlights the short-term effectiveness of SRP 
in disrupting biofilm and reducing bacterial load. However, 
the rapid bacterial recolonization, as evidenced by the peak 
in bacterial load by day 10, suggests that the intervention 
alone may not be sufficient to provide long-term control 
over bacterial regrowth. By day 30, despite some reduc-
tion in bacterial load, it remained substantially higher than 
baseline, which likely contributed to the limited improve-
ment or worsening of PPD and CAL in several cases.
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The present study findings suggest that while SRP is ef-
fective in managing plaque and reducing initial bacterial 
load, maintaining improvements in deeper periodontal 
tissues, particularly PPD and CAL, may require more 
aggressive or sustained interventions. For example, re-
peated scaling sessions, adjunctive therapies such as an-
timicrobials, or more frequent maintenance visits may be 
necessary to control bacterial recolonization and prevent 
long-term deterioration of CAL and PPD. Some studies 
emphasize that without regular follow-up treatments, the 
benefits of SRP may diminish, highlighting the impor-
tance of a comprehensive periodontal care plan to pre-
vent plaque reaccumulation [21].

In the present investigation, it was observed that bac-
terial load surged by 477.57% immediately after SRP, 
which reflects the disturbance of the biofilm and the re-
lease of subgingival bacteria. This rise in bacterial load 
following the procedure is a well-established phenome-
non [16]. Although the initial increase may appear coun-
terintuitive, it is a natural outcome of biofilm disruption 
caused by the treatment, which ultimately promotes im-
proved periodontal health over the long term [22].

The findings of the present study are in line with those 
of Maruyama et al., who also demonstrated an increase 
in bacterial load following SRP. Maruyama et al. utilized 
quantitative real-time PCR (qRT-PCR) to quantify the 
bacterial counts of Porphyromonas gulae, Tannerella 
forsythia, and Campylobacter rectus in dogs. They ob-
served a significant decrease in bacterial numbers im-
mediately after periodontal scaling. However, within 24 
hours, bacterial counts for all three pathogens increased 
significantly, similar to the bacterial regrowth observed 
in the current study within the first 30 days [23]. The 
current study, which examined the P. gingivalis load, re-
vealed a significant rise in bacterial load after treatment, 
reaching its highest point by day 10, followed by a slight 
decrease by day 30. Both studies highlight the transient 
effects of SRP, underscoring the need for long-term man-
agement to control bacterial recolonization. Maruyama 
et al.’s use of qRT-PCR further emphasizes its utility in 
accurately quantifying bacterial load and monitoring 
periodontal health over time, which complements the 
findings of the present study [23].

Maruyama et al. did not recognize P. gingivalis as a 
significant bacterial agent in the formation of dental 
plaque and periodontal disease in dogs. However, stud-
ies have indicated that P. gingivalis is frequently found in 
high concentrations within the gum pockets of dogs with 
periodontitis, with one study identifying it as the most 
prevalent pathogen at 61%. The presence of P. gingiva-

lis in dental plaque is linked to an imbalance in the oral 
microbiome, triggering inflammatory responses and the 
destruction of periodontal tissue [24]. Its virulence fac-
tors, including fimbriae and lipopolysaccharides, make 
it a key contributor to the onset and progression of peri-
odontal disease [25].

In the study conducted by Polkowska et al., P. gingi-
valis was identified as a key microorganism associated 
with canine periodontitis, making up the highest per-
centage of pathogens (61%) among the sampled dogs 
with periodontal disease. The study involved microbi-
ological analysis of gingival pockets in 36 dogs, from 
which swabs were taken from pockets deeper than 5 
mm. Alongside P. gingivalis, other significant bacteria, 
including Treponema denticola and Prevotella interme-
dia, were also identified, with the red complex of bac-
teria being the most prevalent, accounting for 84.26% 
of the identified microorganisms. The study emphasized 
the role of P. gingivalis as a major contributor to peri-
odontal disease in dogs, potentially acquired through 
cross-species transmission. The authors also noted that 
the variability in bacterial profiles across studies could 
be influenced by factors such as the method of detection, 
environmental conditions, the host’s immune response, 
and genetic background. This study underscores the im-
portance of P. gingivalis in disrupting the oral microbi-
ome and contributing to the progression of periodontal 
disease in dogs [24].

The findings of the present study can be compared 
with those of Assaf et al., who evaluated the effects of 
diode lasers (DLs) combined with ultrasonic scaling on 
bacteremia and clinical parameters such as PPD, GI, PI, 
bleeding on probing, and CAL. Both studies assessed 
similar clinical parameters and demonstrated improve-
ments following treatment, confirming the validity of the 
methodology used in both studies. In Assaf et al.’s study, 
while DLs significantly reduced bacteremia associated 
with ultrasonic scaling, no significant differences were 
observed in the clinical outcomes between the scaling-
only and DL -plus-scaling groups. Despite the different 
treatment modalities, both studies highlight the short-
term clinical improvements in PPD, GI, PI, and CAL 
after treatment, but emphasize the importance of moni-
toring bacterial dynamics to ensure long-term periodon-
tal stability. The use of diode lasers, while effective in 
reducing bacteremia, did not provide additional clinical 
benefits compared to SRP alone in Assaf et al.’s study, 
suggesting that the method of SRP remains highly effec-
tive in managing gingival health [13].
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The current study findings can be compared with the 
findings of Oteo et al., who evaluated SRP in conjunc-
tion with systemic azithromycin in treating P. gingiva-
lis-associated chronic periodontitis. While both studies 
observed reductions in bacterial load and improvements 
in periodontal health following SRP, Oteo et al.’s study 
demonstrated significantly greater clinical and micro-
biological improvements when azithromycin was used 
as an adjunct. Specifically, Oteo et al. reported a larger 
reduction in PPD and greater CAL gain in the test group 
treated with SRP plus azithromycin compared to the pla-
cebo group. Additionally, the frequency of P. gingivalis 
detection decreased more substantially in the azithromy-
cin group over time. In contrast, the current study ob-
served a temporary increase in bacterial load following 
SRP, followed by a gradual reduction, but without the 
adjunctive use of antibiotics, the reduction in bacterial 
load and clinical improvements may be less pronounced 
with time. This comparison underscores the potential 
benefit of adjunctive antimicrobial therapies, such as 
azithromycin, to enhance the clinical outcomes of SRP, 
particularly in cases involving aggressive or chronic 
periodontitis [26].

Similar to the present study, the work by Shirmoham-
madi et al. highlights the significant role of P. gingivalis 
in periodontal disease and the potential of novel thera-
peutic approaches to combat this persistent pathogen. 
While our study focuses on the impact of SRP on P. 
gingivalis bacterial load and periodontal health in dogs, 
Shirmohammadi et al. investigated the antimicrobial ef-
fects of curcumin-loaded silica nanoparticles on P. gingi-
valis isolated from a human patient. Both studies empha-
size the importance of localized therapeutic interventions 
in managing periodontal disease. Shirmohammadi et al. 
demonstrated the efficacy of a nanotechnology-based 
approach in humans, showing significant growth inhi-
bition of P. gingivalis using curcumin-loaded nanopar-
ticles, which aligns with our findings that adjunctive 
treatments, such as nanotechnology, may be crucial for 
long-term periodontal health. The present study comple-
ments this by providing insights into the bacterial dy-
namics post-SRP in pets, further underscoring that peri-
odontal disease research in both human and veterinary 
contexts benefit from innovative, targeted therapies [26]. 
Together, these findings suggest that approaches inte-
grating nanotechnology can potentially improve peri-
odontal health outcomes across species [11, 28].

The results of the current study align with some as-
pects of Eick et al.’s study, particularly in terms of the 
initial clinical improvements following SRP. Both stud-
ies observed significant reductions in clinical parameters 

such as PPD and CAL after SRP. However, Eick et al. 
introduced the adjunctive use of hyaluronan gels, which 
showed additional benefits in reducing PPD and limiting 
recolonization by certain periodontopathogens, such as 
C. rectus. In contrast, the current study, which did not 
include any adjunctive treatments, demonstrated a sharp 
increase in bacterial load post-SRP, peaking by day 10, 
followed by a modest reduction by day 30. Eick et al. 
also observed that the counts of P. gingivalis and P. inter-
media increased in the control group (SRP only), similar 
to the current study’s findings where bacterial load in-
creased following SRP. This comparison suggests that 
while SRP alone can lead to short-term clinical improve-
ments, the use of adjunctive therapies like hyaluronan 
gels may help further reduce bacterial recolonization 
and enhance long-term clinical outcomes, particularly in 
controlling specific pathogens [29].

There is a limited body of research on the changes in 
dental indicators, oral health parameters, and bacterial 
load following treatments like SRP in pets, particularly 
dogs. The present study aimed to address this gap and 
emphasizes the importance of closely monitoring ani-
mals after interventions like SRP or similar procedures. 
Pet owners must not assume that treatment ends with the 
intervention itself; follow-up care and ongoing monitor-
ing are essential for sustained oral health. Using antibiot-
ics combined with nanomaterials as nanocarriers can im-
prove the treatment of these infections. Further research 
in this field, particularly in relation to periodontal dis-
ease, is recommended [12, 28]. In addition, future studies 
should focus on a broader range of clinical and microbial 
indicators, including the incidence of bacteremia in the 
blood of small animals, which has been underexplored in 
veterinary medicine [1]. The current study lays the foun-
dation for further investigations into periodontal health 
in small animals and opens the door for similar research 
in other domestic pets. Expanding research in this area 
could significantly improve our understanding of how 
dental treatments affect both short- and long-term health 
outcomes in these populations.

In particular, studies focusing on the detection and pre-
vention of bacteremia following dental procedures in 
pets could offer valuable insights, as systemic bacterial 
infections can have broader health implications beyond 
oral health. Research like that of Assaf et al. on bactere-
mia and the use of diode lasers in human dentistry could 
serve as a valuable reference for future studies in veteri-
nary settings [1, 13].
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5. Conclusion

In conclusion, the present study highlights the impor-
tance of ongoing periodontal care to sustain improve-
ments in both superficial and deeper periodontal struc-
tures after initial interventions such as SRP. The findings 
suggest that while SRP can effectively manage plaque 
and reduce initial bacterial load, these improvements 
are often temporary. To prevent bacterial recolonization 
and ensure long-term periodontal health, adjunctive an-
tibacterial treatments should be incorporated following 
initial interventions to further reduce bacterial load. In 
this context, the use of effective strategies and newer 
treatments becomes crucial, particularly in light of the 
growing challenge of antibiotic resistance. One promis-
ing approach is the application of nanotechnology within 
the field of nanobiotechnology. Nanotechnology-based 
treatments offer the potential for sustained antibacterial 
effects, allowing for prolonged control over bacterial 
populations even in the presence of antibiotic resistance. 
Such innovative strategies could significantly enhance 
the long-term success of periodontal treatments by main-
taining antibacterial activity for a longer duration, there-
by preventing the progression of periodontal disease and 
ensuring lasting improvements in patient outcomes.

Acknowledgements

The authors express their sincere gratitude to the Labo-
ratory of Microbiology and Immunology and the Small 
Animal Hospital, Faculty of Veterinary Medicine, Uni-
versity of Tehran, Iran, for their invaluable support and 
cooperation during the implementation of this study. 
Special thanks are extended to the dedicated personnel 
whose contribution were essential to the success of the 
research. The authors also wish to give special recogni-
tion to Iradj Ashrafi Tamai for his assistance and collabo-
ration in the molecular analysis process.

Compliance with ethical guidelines

This study was conducted in accordance with ethical 
standards and was approved by the Internal Ethics 
Committee of the Faculty of Veterinary Medicine, 
University of Tehran, Tehran, Iran (Code: IR.UT.
VETMED.REC.1403.033). Prior to participation, 
written informed consent was obtained from the owners 
of the dogs involved in the study. The owners were 
fully informed about the study procedures, potential 
risks, and expected outcomes, ensuring their complete 
understanding and voluntary participation.

Data availability

The datasets used and/or analyzed during the current 
study are available from the corresponding author upon 
reasonable request.

Funding

This study was financially supported by the University 
of Tehran, Tehran, Iran (Grant No.: 7508043/6/60).

Authors' contributions

Conceptualization, study design, project administration, 
technical, and material support: Shahram Jamshidi 
and Bahar Nayeri Fasaei; Data acquisition: Yasaman 
Rahmani, Azin Mazloom-Jalali, and Seyed Mehdi 
Joghataei; Experiments and data interpretation: Seyed 
Mehdi Joghataei and Hesameddin Akbarein; Writing 
the original draft: Seyed Mehdi Joghataei and Yasaman 
Rahmani; Review and editing: Shahram Jamshidi and 
Bahar Nayeri Fasaei.

Conflict of interest

The authors declared no conflict of interest.

References

[1] Wallis C, Holcombe LJ. A review of the frequency and im-
pact of periodontal disease in dogs. J Small Anim Pract. 2020; 
61(9):529-40. [DOI:10.1111/jsap.13218] [PMID]

[2] Harvey C. The Relationship Between periodontal infection 
and systemic and distant organ disease in dogs. Vet Clin North 
Am Small Anim Pract. 2022; 52(1):121-37.[DOI:10.1016/j.
cvsm.2021.09.004] [PMID]

[3] Lobprise HB, Dodd JRB. Wiggs’s veterinary dentistry: 
Principles and practice. Hoboken: John Wiley & Sons; 2019. 
[DOI:10.1002/9781118816219] 

[4] Liu Y, Zhang C, Wu J, Yu H, Xie C. Evaluation of the re-
lationship among dental fear, scaling and root planing and 
periodontal status using periodontitis stages: A retrospec-
tive study. J Dent Sci. 2022; 17(1):293-9. [DOI:10.1016/j.
jds.2021.04.002] [PMID] 

[5] Pullas KMH, Rocha WAS, Moncayo KNO, Medina GNN, 
Mestanza AMM, Esquivel JCZ. Efficacy of photodynamic 
therapy combined with scaling and root planning in the treat-
ment of chronic periodontitis: A systematic literature review. 
Int J Med Sci Dent Health. 2024; 10(07):10-21. [DOI:10.55640/
ijmsdh-10-07-02]

[6] Niemiec B. Veterinary periodontology. Hoboken: John 
Wiley & Sons; 2013. [DOI:10.1002/9781118705018]

Rahmani Y, et al. Scaling and Root Planing and Dogs Periodontal Health. Arch. Razi Inst. 2025; 80(6):1401-1410. 

https://archrazi.areeo.ac.ir/
https://ut.ac.ir/en
https://ut.ac.ir/en
https://ut.ac.ir/en
https://doi.org/10.1111/jsap.13218
https://www.ncbi.nlm.nih.gov/pubmed/32955734
https://doi.org/10.1016/j.cvsm.2021.09.004
https://doi.org/10.1016/j.cvsm.2021.09.004
https://www.ncbi.nlm.nih.gov/pubmed/34838247
https://doi.org/10.1002/9781118816219
https://doi.org/10.1016/j.jds.2021.04.002
https://doi.org/10.1016/j.jds.2021.04.002
https://www.ncbi.nlm.nih.gov/pubmed/35028050
https://doi.org/10.55640/ijmsdh-10-07-02
https://doi.org/10.55640/ijmsdh-10-07-02
https://doi.org/10.1002/9781118705018


1410

November & December 2025, Volume 80, Issue 6

[7] Oz HS, Puleo DA. Animal models for periodon-
tal disease. J Biomed Biotechnol. 2011; 2011:754857.
[DOI:10.1155/2011/754857] [PMID] 

[8] Xu W, Zhou W, Wang H, Liang S. Chapter two - roles of 
Porphyromonas gingivalis and its virulence factors in peri-
odontitis. In: Donev R, editor. Advances in Protein Chemistry 
and Structural Biology. Cambridge: Academic Press; 2020. 
[DOI:10.1016/bs.apcsb.2019.12.001] 

[9] Zhang Z, Liu D, Liu S, Zhang S, Pan Y. The role of porphy-
romonas gingivalis outer membrane vesicles in periodontal 
disease and related systemic diseases. Front Cell Infect Mi-
crobiol. 2021; 10:585917. [DOI:10.3389/fcimb.2020.585917] 
[PMID] 

[10] Gasmi Benahmed A, Kumar Mujawdiya P, Noor S, Gasmi 
A. Porphyromonas gingivalis in the development of periodon-
titis: Impact on dysbiosis and inflammation. Arch Razi Inst. 
2022; 77(5):1539-51. [DOI:10.22092/ARI.2021.356596.1875] 
[PMID] 

[11] Joghataei S, Nikaein D, Arshadi Nezhad G, Khosravi A, 
Ashrafi Tamai I. Impact of Nano-Pomegranate Seed Oil on 
the Expression of TLR2 and TLR4 Genes in A549 Cells Sensi-
tized with Alternaria alternata Cellular Extract. J Med Bacte-
riol. 2024. [DOI:10.18502/jmb.v12i4.17004]

[12] Niaraki NJ, Jamshidi S, Fasaei BN, Joghataei SM. An-
tibacterial effects of chitosan-based hydrogels containing 
Trachyspermum ammi essential oil on pathogens isolated 
from dogs with otitis externa. BMC Vet Res. 2024; 20(1):130. 
[DOI:10.1186/s12917-024-03971-7] [PMID] 

[13] Assaf M, Yilmaz S, Kuru B, Ipci SD, Noyun U, Kadir T. 
Effect of the diode laser on Bacteremia associated with den-
tal ultrasonic scaling: A clinical and microbiological study. 
Photomed Laser Surg. 2007; 25(4):250-6. [DOI:10.1089/
pho.2006.2067] [PMID]

[14] Gorrel C. Veterinary dentistry for the general practitioner.
Amsterdam: Elsevier; 2013. [Link]

[15] Bellows J. Small animal dental equipment, materi-
als, and techniques. Hoboken: John Wiley & Sons; 2019. 
[DOI:10.1002/9781118986646]

[16] Salim RU, Soeroso Y, Masulili SLC, Bachtiar BM, Su-
narto H. Scaling and root planning effects on alveolar bone 
density and amount of Porphyromonas gingivalis and 
Treponema denticola. J Phys Conf Ser. 2018; 1073(6):062010. 
[DOI:10.1088/1742-6596/1073/6/062010]

[17] No Author. WikiVet [Internet]. 2026 [Updated 25 January 
2026]. Available from: [Link] 

[18] Niemiec B, Gawor J, Nemec A, Clarke D, McLeod K, Tutt 
C, et al. World small animal veterinary association global 
dental guidelines. J Small Anim Pract. 2020; 61(7):E36-161. 
[DOI:10.1111/jsap.13132]

[19] Marshall MD, Wallis CV, Milella L, Colyer A, Tweedie 
AD, Harris S. A longitudinal assessment of periodontal dis-
ease in 52 Miniature Schnauzers. BMC Vet Res. 2014; 10:166. 
[DOI:10.1186/1746-6148-10-166] [PMID] 

[20] Dominy SS, Lynch C, Ermini F, Benedyk M, Marczyk A, 
Konradi A, et al. Porphyromonas gingivalis in Alzheimer's 
disease brains: Evidence for disease causation and treatment 
with small-molecule inhibitors. Sci Adv. 2019; 5(1):eaau3333. 
[DOI:10.1126/sciadv.aau3333] [PMID] 

[21] Li L, Hayashi-Okada Y, Falkner KL, Cervi S, Andrusz S, 
Shimizu Y, et al. Randomized trial to test a chemo-mechanical 
antiplaque regimen as adjunct to periodontal therapy. JDR Clin 
Trans Res. 2024; 9(2):160-9. [DOI:10.1177/23800844231167065] 
[PMID]

[22] Liu G, Luan Q, Chen F, Chen Z, Zhang Q, Yu X. Shift in the 
subgingival microbiome following scaling and root planing 
in generalized aggressive periodontitis. J Clin Periodontol. 
2018; 45(4):440-52. [DOI:10.1111/jcpe.12862] [PMID]

[23] Maruyama N, Mori A, Shono S, Oda H, Sako T. Evalua-
tion of changes in periodontal bacteria in healthy dogs over 6 
months using quantitative real-time PCR. Pol J Vet Sci. 2018; 
21(1):127-32. [DOI:10.24425/119030] [PMID]

[24] Polkowska I, Tymczyna-Borowicz B, Gołyńska M, No-
wicka B. Molecular microbiological characteristics of gingival 
pockets in the periodontal diseases of dogs. J Vet Res. 2023; 
67(1):115-22. [DOI:10.2478/jvetres-2023-0005] [PMID] 

[25] Aleksijević LH, Aleksijević M, Škrlec I, Šram M, Šram M, 
Talapko J. Porphyromonas gingivalis virulence factors and 
clinical significance in periodontal disease and coronary ar-
tery diseases. Pathogens. 2022; 11(10):1173. [DOI:10.3390/
pathogens11101173] [PMID] 

[26] Oteo A, Herrera D, Figuero E, O’Connor A, González I, Sanz 
M. Azithromycin as an adjunct to scaling and root planing in 
the treatment of Porphyromonas gingivalis-associated peri-
odontitis: A pilot study. J Clin Periodontol. 2010; 37(11):1005-
15. [DOI:10.1111/j.1600-051X.2010.01607.x] [PMID]

[27] Shirmohammadi A, Maleki Dizaj S, Sharifi S, Fattahi S, Ne-
gahdari R, Ghavimi MA, et al. Promising antimicrobial action 
of sustained released curcumin-loaded silica nanoparticles 
against clinically isolated porphyromonas gingivalis. Dis-
eases. 2023; 11(1):48. [DOI:10.3390/diseases11010048] [PMID] 

[28] Namdar N, Nayeri Fasaei B, Shariati P, Joghataei SM, Ar-
panaei A. Mesoporous silica nanoparticles co-loaded with 
lysozyme and vancomycin for synergistic antimicrobial ac-
tion. Sci Rep. 2024; 14(1):29242. [DOI:10.1038/s41598-024-
78922-1] [PMID] 

[29] Eick S, Renatus A, Heinicke M, Pfister W, Stratul SI, Jentsch 
H. Hyaluronic acid as an adjunct after scaling and root plan-
ing: A prospective randomized clinical trial. J Periodontol. 
2013; 84(7):941-9. [DOI:10.1902/jop.2012.120269] [PMID]

Rahmani Y, et al. Scaling and Root Planing and Dogs Periodontal Health. Arch. Razi Inst. 2025; 80(6):1401-1410. 

https://archrazi.areeo.ac.ir/
https://doi.org/10.1155/2011/754857
https://www.ncbi.nlm.nih.gov/pubmed/21331345
https://doi.org/10.1016/bs.apcsb.2019.12.001
https://doi.org/10.3389/fcimb.2020.585917
https://www.ncbi.nlm.nih.gov/pubmed/33585266
https://doi.org/10.22092/ari.2021.356596.1875
https://pubmed.ncbi.nlm.nih.gov/37123122/
https://doi.org/10.18502/jmb.v12i4.17004
https://doi.org/10.1186/s12917-024-03971-7
https://www.ncbi.nlm.nih.gov/pubmed/38561827
https://doi.org/10.1089/pho.2006.2067
https://doi.org/10.1089/pho.2006.2067
https://www.ncbi.nlm.nih.gov/pubmed/17803380
https://www.google.com/books/edition/Veterinary_Dentistry_for_the_General_Pra/kC0cc8R-JKAC?hl=en&gbpv=0
https://doi.org/10.1002/9781118986646
https://doi.org/10.1088/1742-6596/1073/6/062010
https://en.wikivet.net/
https://doi.org/10.1111/jsap.13132
https://doi.org/10.1186/1746-6148-10-166
https://www.ncbi.nlm.nih.gov/pubmed/25179569
https://doi.org/10.1126/sciadv.aau3333
https://www.ncbi.nlm.nih.gov/pubmed/30746447
https://doi.org/10.1177/23800844231167065
https://www.ncbi.nlm.nih.gov/pubmed/37148266
https://doi.org/10.1111/jcpe.12862
https://www.ncbi.nlm.nih.gov/pubmed/29266363
https://doi.org/10.24425/119030
https://www.ncbi.nlm.nih.gov/pubmed/29623999
https://doi.org/10.2478/jvetres-2023-0005
https://www.ncbi.nlm.nih.gov/pubmed/37008776
https://doi.org/10.3390/pathogens11101173
https://doi.org/10.3390/pathogens11101173
https://www.ncbi.nlm.nih.gov/pubmed/36297228
https://doi.org/10.1111/j.1600-051X.2010.01607.x
https://www.ncbi.nlm.nih.gov/pubmed/20735515
https://doi.org/10.3390/diseases11010048
https://www.ncbi.nlm.nih.gov/pubmed/36975597
https://doi.org/10.1038/s41598-024-78922-1
https://doi.org/10.1038/s41598-024-78922-1
https://www.ncbi.nlm.nih.gov/pubmed/39587211
https://doi.org/10.1902/jop.2012.120269
https://www.ncbi.nlm.nih.gov/pubmed/23088524

