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b H : Integrative Diagnostic and Therapeutic Approaches to Canine Periodontal Disease:
Glyconanotechnology-Based Molecular Detection of Periodontopathic Bacteria and
Evaluation of Aged Garlic Extract as a Natural Gingivitis Intervention
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Periodontal disease is one of the most common progressive inflammatory conditions in
companion animals, particularly dogs. It begins as gingivitis and gradually develops into periodontitis
if not adequately managed. As the disease progresses, it leads to the destruction of periodontal tissues,
tooth loss, and systemic complications, including cardiovascular, renal, and possibly cognitive
disorders. The silent and chronic nature of periodontal disease, coupled with the challenges of
detection in veterinary settings, often results in underdiagnosis and delayed treatment. Conventional
diagnostic approaches, such as probing and radiographic assessment, are effective but invasive and
typically require general anesthesia. Similarly, preventive and therapeutic interventions, including
professional dental cleaning and daily tooth brushing, are hindered by compliance issues, cost, and

animal temperament.

This thesis presents an integrated investigation into both the diagnostic and therapeutic aspects

of canine periodontal disease through two original studies.

In the first chapter, I focused on developing a sensitive and noninvasive molecular diagnostic tool
for detecting periodontopathic bacteria in dogs. Using a novel method based on sugar chain-
immobilized magnetized nanoparticles (SGNP) and magnetic microparticles (MMP), combined with
real-time PCR, oral swab samples from 52 dogs were analyzed to identify eight key bacterial species
implicated in periodontal disease. Among these, Treponema denticola exhibited the strongest positive
correlation with clinical signs of gingival recession and disease severity. The SGNP/MMP-qPCR method
demonstrated high sensitivity and specificity, enabling quantitative assessment of bacterial load and

offering a practical solution for early-stage screening in clinical practice.
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In the second Chapter, I evaluated the therapeutic potential of aged garlic extract (AGE), a natural
compound known for its antioxidative, anti-inflammatory, and antimicrobial properties. While raw
garlic is contraindicated in dogs due to the risk of hemolytic anemia, AGE is a processed form that
eliminates toxic components and has been confirmed as safe in previous toxicological assessments. In
this study, ten Beagle dogs with mild gingivitis were administered AGE at a dosage of 18 mg/kg/day
for eight weeks. Clinical parameters were comprehensively evaluated, including gingival index scores,
volatile sulfur compound (VSC) concentrations in exhaled air, periodontal bacterial enzyme activity,
and salivary concentrations of cathelicidin, an antimicrobial peptide linked to oral innate immunity.
The results revealed that AGE administration significantly improved gingival health, reduced halitosis-
related compounds, and enhanced immune-related salivary markers, all without adverse effects on

general health or hematological profiles.

In conclusion, these two studies offer a multifaceted approach to addressing the challenges of
periodontal disease in veterinary medicine. The diagnostic study establishes a robust, noninvasive
method for detecting microbial profiles associated with disease severity, enabling more accurate
assessments without the need for anesthesia. Concurrently, the therapeutic study supports the clinical
utility of AGE as a safe and effective natural supplement for managing gingival inflammation in dogs.
The integration of molecular diagnostics and phytotherapeutic intervention represents a promising
direction for improving the standard of care in veterinary oral health. Moreover, these findings
contribute to the broader understanding of microbial pathogenesis, host immune responses, and the
translational potential of natural compounds in veterinary practice. By bridging fundamental
microbiological research with practical clinical application, this thesis provides an evidence-based
foundation for the early diagnosis, targeted treatment, and holistic management of periodontal disease

in dogs.

(Fn3C 2,000 F= X333 800 FEFRE)




(AR =SS 10 5)

PN LXBEOBEROEERE

&5
n
1}
)

5

T E:UARE EHR OKEF Al

gl & LARE BR B OKE

#EZR B A uAXRE EE ORK fc

& REBRE #HiR K E

Hnl

| E:IWARYE HEER KBS #F

Hy

Integrative Diagnostic and Therapeutic Approaches to Canine Periodontal Disease:
Glyconanotechnology-Based Molecular Detection of Periodontopathic Bacteria and|
Bg g Evaluation of Aged Garlic Extract as a Natural Gingivitis Intervention
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% — & : Detection of Periodontopathic Bacteria and Their Correlation with Periodontal Disease

in Dogs Using a Novel Molecular Screening Method
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AETIE, BEHRAREZETIE—I/VR 10 HESIRIZ, AGE (18 mg/kg/H) 7=
77t % 8 BERAKS T2 _HERILERERZ EM L, AGE DIBEMER L U%
EMEREE LTz, FHEE B IS, EAEE (Gingival Index: GI) . ARDIBETH S
HEEMERE(LEY (VSCs) | h/E/RBESEERIEYE (BANABRER) | 72 O NCEE T OHE
~NT7F K cathelicidin (CAMP) BEZE W, R L LT, AGEREHTIIT T REE
LB LT 6I OFBRUE, VSCs LA, BANA BERIEME DK THEME, CAMP D
AERERPBED Nz, EHIT, MIRFEH - BRORFEIIRD T, Rtk bR
SNz, T D DFTRIL, AGE SR OBEHHRICK L CHRRIBRMBER L 25 2 &
ERLTND,

REE - RSO, ROBRERICIHT 228 S IBEOMBE» D7 Fu—F Lz 2
DO LT AFRTHERIN TS, F1ETIE, 7/77 /7 uP—2iEA LTRSS
FZWEIZ LY, T denticola %X U &4 A RIFEHME OB HE R OB & HE
THIEEHALNI L, 82 ETH, Bl=r =7 YOl AR SEEDR 2 BEER
BICXVEFEL, ZOEMAEFE L CREMH & BARERE OEMELN TR SN,

IO —HEHDOEEFRIL, ROWEEROREAFOHMAIED D L & B2, ZEEDE
BlMEm B, BEMRER - IBRICBIT AR B REOTEEEE RT 0 THY , B
ERRICRBITAHEEREEOERICEMRT AEELMALEM LTV,

ABRIIL, B SN ERT A VICESERITSN, BONT — X L@ ke
EERACTHEN - FHMfiSh TV D, BRICHT B8, BESE ORHT O STk 2 #HE7E
L. wERICEA SN TV D, ARIFRORRIE, REZEROLZ BT, HEEZE
R D bMERFE S . SRORERFRHREORBICKRE S HET LD LHBESN D,

LEIZEY | RasUsilt (BRIEZE) OIS+ E T 2 Ll S,




