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Abstract

Background and Objectives: The aim of this study was
to develop a single, rapid, noninvasive oral rinse assay to
enable the accurate quantification of oral neutrophils.
Products released by neutrophils are partly responsible
for the destruction observed in periodontitis.
Quantification of oral neutrophil levels is important for
understanding their role in periodontal diseases.
Previous studies have relied on time-consuming serial
rinses and cumbersome counting techniques for the
collection and quantification of oral neutrophils.

Material and Methods: Patients with chronic
periodontal disease provided rinse samples before and
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after phase | periodontal treatment. Cells in the rinse
samples were stained with acridine orange, and
neutrophil counts were carried out using a fluorescence
microscope and a hemocytometer.

Results: This assay allowed us to detect a significant
difference in pretreatment oral neutrophil counts
between periodontal disease and healthy control groups
(p <0.001). Patients who responded favorably to phase |
therapy demonstrated a 43% reduction in oral
neutrophil counts compared with their pretreatment
levels (p = 0.019). Patients who did not respond to phase
| periodontal treatment showed no significant difference
in oral neutrophil levels (p = 0.39).

Conclusion: Oral neutrophil levels, as determined by a
rapid oral rinse, reflect the severity of periodontal
disease and treatment response. A single, rapid, oral
rinse assay is an effective means of collecting and
quantifying oral neutrophil levels and may serve as an
excellent research tool for further study of the role of
neutrophils in periodontal diseases.

1 Lavelle CL. The immune response to oral infections. Dent
Update 1992; 19: 14-20.

CAS @4 PubMed & Google Scholar @

2 Miller DR, Lamster IB, Chasens Al. Role of the
polymorphoneuclear leukocyte in periodontal health and
disease. J Clin Periodontol 1984; 11: 1-15

CAS 4 PubMed 4 Web of Science® 4

Google Scholar 4

Anita Moosani BSc, DDS,
MSc Ped, FRCD(C)

Michael J. Sigal DDS, MSc,
Dip Ped, FRCD(C)

Michael Glogauer DDS, Dip
Perio, PhD

Herenia P. Lawrence DDS,
MSc, PhD


https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=1%3ASTN%3A280%3AByyC2sfntVA%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=e_1_2_6_2_2%3ACOI&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=1291353&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=e_1_2_6_2_2%3APMID&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D19%26publication_year%3D1992%26pages%3D14-20%26journal%3DDent%2BUpdate%26author%3DCL.%2BLavelle%26title%3DThe%2Bimmune%2Bresponse%2Bto%2Boral%2Binfections&doi=10.1111%2Fj.1600-0765.2005.00861.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=1%3ACAS%3A528%3ADyaL2cXhtlKltbk%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-051X.1984.tb01303.x&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=6363459&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-051X.1984.tb01303.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=A1984SA49800001&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-051X.1984.tb01303.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D11%26publication_year%3D1984%26pages%3D1-15%26journal%3DJ%2BClin%2BPeriodontol%26author%3DDR%2BMiller%26author%3DIB%2BLamster%26author%3DAI.%2BChasens%26title%3DRole%2Bof%2Bthe%2Bpolymorphoneuclear%2Bleukocyte%2Bin%2Bperiodontal%2Bhealth%2Band%2Bdisease&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1111%2Fj.1600-051X.1984.tb01303.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/authored-by/Moosani/Anita
https://onlinelibrary.wiley.com/authored-by/Sigal/Michael+J.
https://onlinelibrary.wiley.com/authored-by/Glogauer/Michael
https://onlinelibrary.wiley.com/authored-by/Lawrence/Herenia+P.
https://onlinelibrary.wiley.com/authored-by/Goldberg/Michael

3 Kantarci A, Oyaizu K & Van Dyke TE. Neutrophil-mediated
tissue injury in periodontal disease pathogenesis: Findings
from localized aggressive periodontitis. / Periodontol 2003;
74: 66-75.

CAS @4 PubMed 4 Web of Science® 4

Google Scholar &

4 Sharry J), Krasse B. Observations on the origin of salivary
leucocytes. Acta Odontol Scand 1960; 18: 347-358.

Google Scholar 4

5 Schott CR, Loe H. The origin and variation in number of
leukocytes in the human saliva. J Periodontol 1970; 5: 36—41.

Google Scholar &4

6 Lantzman E, Michman J. Leukocyte counts in the saliva of
adults before and after extraction of teeth. Oral Med 1934;
30: 766-773.

PubMed @ Web of Science® [

Google Scholar 4

7 Comroe BL. Salivary changes in systemic disease. Dental
Cosmos 1934; 76: 563-5609.

CAS Z Google Scholar [

8 DreizenS, Gilley EJ, Spies TD. A comparison of the
prevailing cell types in saliva of persons with and without
periodontal disease. Oral Surg Oral Med Oral Pathol 1956; 9:
278-283.

CAS 4 PubMed 4 Google Scholar &



https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=1%3ACAS%3A528%3ADC%252BD3sXlvFCjtLo%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1902%2Fjop.2003.74.1.66&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=12593599&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1902%2Fjop.2003.74.1.66&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=000187314000011&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1902%2Fjop.2003.74.1.66&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D74%26publication_year%3D2003%26pages%3D66-75%26journal%3DJ%2BPeriodontol%26author%3DA%2BKantarci%26author%3DK%2BOyaizu%26author%3DTE.%2BVan%2BDyke%26title%3DNeutrophil%25E2%2580%2590mediated%2Btissue%2Binjury%2Bin%2Bperiodontal%2Bdisease%2Bpathogenesis%253A%2BFindings%2Bfrom%2Blocalized%2Baggressive%2Bperiodontitis&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1902%2Fjop.2003.74.1.66&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D18%26publication_year%3D1960%26pages%3D347-358%26journal%3DActa%2BOdontol%2BScand%26author%3DJJ%2BSharry%26author%3DB.%2BKrasse%26title%3DObservations%2Bon%2Bthe%2Borigin%2Bof%2Bsalivary%2Bleucocytes&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.3109%2F00016356009003017&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D5%26publication_year%3D1970%26pages%3D36-41%26journal%3DJ%2BPeriodontol%26author%3DCR%2BSchott%26author%3DH.%2BLoe%26title%3DThe%2Borigin%2Band%2Bvariation%2Bin%2Bnumber%2Bof%2Bleukocytes%2Bin%2Bthe%2Bhuman%2Bsaliva&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1111%2Fj.1600-0765.1970.tb01835.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=5273857&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1016%2F0030-4220%2870%2990335-X&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=A1970H990700008&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1016%2F0030-4220%2870%2990335-X&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D30%26publication_year%3D1934%26pages%3D766-773%26journal%3DOral%2BMed%26author%3DE%2BLantzman%26author%3DJ.%2BMichman%26title%3DLeukocyte%2Bcounts%2Bin%2Bthe%2Bsaliva%2Bof%2Badults%2Bbefore%2Band%2Bafter%2Bextraction%2Bof%2Bteeth&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1016%2F0030-4220%2870%2990335-X&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=1%3ACAS%3A528%3ADyaA2cXjvFOitw%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=e_1_2_6_8_2%3ACOI&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D76%26publication_year%3D1934%26pages%3D563-569%26journal%3DDental%2BCosmos%26author%3DBL.%2BComroe%26title%3DSalivary%2Bchanges%2Bin%2Bsystemic%2Bdisease&doi=10.1111%2Fj.1600-0765.2005.00861.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=1%3ASTN%3A280%3ACymD2cbmslE%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1016%2F0030-4220%2856%2990006-8&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=13297389&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1016%2F0030-4220%2856%2990006-8&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D9%26publication_year%3D1956%26pages%3D278-283%26journal%3DOral%2BSurg%2BOral%2BMed%2BOral%2BPathol%26author%3DS%2BDreizen%26author%3DEJ%2BGilley%26author%3DTD.%2BSpies%26title%3DA%2Bcomparison%2Bof%2Bthe%2Bprevailing%2Bcell%2Btypes%2Bin%2Bsaliva%2Bof%2Bpersons%2Bwith%2Band%2Bwithout%2Bperiodontal%2Bdisease&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1016%2F0030-4220%2856%2990006-8&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT

9 Klinkhamer JM. Quantitative evalution of gingivitis and
periodontal disease: | — The orogranulocytic migration rate.
Periodontics 1968; 6: 207-211.

PubMed @4 Web of Science® 4

Google Scholar &4

10 Klinkhamer JM, Zimmerman S. The function and
reliability of the orogranulocytic migratory rate as a measure
of oral health. J Dent Res 1969; 5(suppl.): 709-714.

Google Scholar 4

11 Skougaard MR, Bay I, Klinkhamer JM. Correlation
between gingivitis and orogranulocytic migratory rate. / Dent
Res 1972; 48(suppl.): 716-718.

Google Scholar &

12 Woolweaver DA, Koch GG, Crawford JJ, Lundblad RL.
Relation of the orogranulocytic migratory rate to periodontal
disease and blood leukocyte count: A clinical study. / Dent Res
1972; 51: 929-939.

CAS @4 PubMed 4 Web of Science® 4

Google Scholar &

13 Raeste AM, Aura A. Rate of migration of oral leukocytes
in patients with periodontitis. Scand J Dent Res 1999; 86: 43—
51.

Google Scholar 4

14 Mancini S, Romanelli R, Laschinger CA, Overall CM.,
Sodek J, McCulloch CAG. Assessment of a novel screening
test for neutrophil collagenase activity in the diagnosis of
periodontal diseases. J Periodontol 1999; 70: 1292—-1302.



https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=5245876&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=e_1_2_6_10_2%3APMID&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=A1968C069100002&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=e_1_2_6_10_2%3AISI&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D6%26publication_year%3D1968%26pages%3D207-211%26journal%3DPeriodontics%26author%3DJM.%2BKlinkhamer%26title%3DQuantitative%2Bevalution%2Bof%2Bgingivitis%2Band%2Bperiodontal%2Bdisease%253A%2BI%2B%25E2%2580%2593%2BThe%2Borogranulocytic%2Bmigration%2Brate&doi=10.1111%2Fj.1600-0765.2005.00861.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D5%26publication_year%3D1969%26pages%3D709-714%26journal%3DJ%2BDent%2BRes%26issue%3Dsuppl.%26author%3DJM%2BKlinkhamer%26author%3DS.%2BZimmerman%26title%3DThe%2Bfunction%2Band%2Breliability%2Bof%2Bthe%2Borogranulocytic%2Bmigratory%2Brate%2Bas%2Ba%2Bmeasure%2Bof%2Boral%2Bhealth&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1177%2F00220345690480051701&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D48%26publication_year%3D1972%26pages%3D716-718%26journal%3DJ%2BDent%2BRes%26issue%3Dsuppl.%26author%3DMR%2BSkougaard%26author%3DI%2BBay%26author%3DJM.%2BKlinkhamer%26title%3DCorrelation%2Bbetween%2Bgingivitis%2Band%2Borogranulocytic%2Bmigratory%2Brate&doi=10.1111%2Fj.1600-0765.2005.00861.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=1%3ASTN%3A280%3ADyaE383hvFCrug%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1177%2F00220345720510043401&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=4504713&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1177%2F00220345720510043401&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=A1972N116600008&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1177%2F00220345720510043401&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D51%26publication_year%3D1972%26pages%3D929-939%26journal%3DJ%2BDent%2BRes%26author%3DDA%2BWoolweaver%26author%3DGG%2BKoch%26author%3DJJ%2BCrawford%26author%3DRL.%2BLundblad%26title%3DRelation%2Bof%2Bthe%2Borogranulocytic%2Bmigratory%2Brate%2Bto%2Bperiodontal%2Bdisease%2Band%2Bblood%2Bleukocyte%2Bcount%253A%2BA%2Bclinical%2Bstudy&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1177%2F00220345720510043401&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D86%26publication_year%3D1999%26pages%3D43-51%26journal%3DScand%2BJ%2BDent%2BRes%26author%3DAM%2BRaeste%26author%3DA.%2BAura%26title%3DRate%2Bof%2Bmigration%2Bof%2Boral%2Bleukocytes%2Bin%2Bpatients%2Bwith%2Bperiodontitis&doi=10.1111%2Fj.1600-0765.2005.00861.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT

CAS 4 PubMed 4 Web of Science® 4

Google Scholar &4

15 White SC, Pharoah MJ. Oral Radiology — Principles and
Interpretation, 4th edn. St Louis: Mosby, 2000, 294.

Google Scholar &

16  Wright DG, Meierovics Al, Foxley JM. Assessing the
delivery of neutrophils to tissues in neutropenia. Blood 1986;
67: 1023-30.

CAS 4 PubMed 4 Web of Science® 4

Google Scholar 4

17 Pagano M, Gauvreau K. Hypothesis testing. In: Principles
of Biostatistics. 2nd edn. Pacific Grove: Brooks/Cole, 2000,
232-258.

Google Scholar 4

18 Raeste AM, Tapanila T, Tupakka R. Leukocyte migration
into the healthy dentulous mouth. A study in children,
adolescents and adults. J Periodont Res 1977; 6: 444—-449,

Web of Science® 4 Google Scholar &

19 Attstrom R. Absence of leukocytes in crevices of healthy
and chronically inflamed gingiva. J Dent Res 1970; 5: 42—-47.

PubMed Z Google Scholar &

20 Tsai CC, Ho YP, Chen CC. Levels of interleukin-1a and
interleukin-8 in gingival crevicular fluids in adult
periodontitis. / Periodontol 1995; 10: 852-859.



https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=1%3ACAS%3A528%3ADyaK1MXotFWktbk%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1902%2Fjop.1999.70.11.1292&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=10588492&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1902%2Fjop.1999.70.11.1292&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=000083889800005&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1902%2Fjop.1999.70.11.1292&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D70%26publication_year%3D1999%26pages%3D1292-1302%26journal%3DJ%2BPeriodontol%26author%3DS%2BMancini%26author%3DR%2BRomanelli%26author%3DCA%2BLaschinger%26author%3DCM.%2BOverall%26author%3DJ%2BSodek%26author%3DCAG.%2BMcCulloch%26title%3DAssessment%2Bof%2Ba%2Bnovel%2Bscreening%2Btest%2Bfor%2Bneutrophil%2Bcollagenase%2Bactivity%2Bin%2Bthe%2Bdiagnosis%2Bof%2Bperiodontal%2Bdiseases&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1902%2Fjop.1999.70.11.1292&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2000%26pages%3D294%26author%3DSC%2BWhite%26author%3DMJ.%2BPharoah%26title%3DOral%2BRadiology%2B%25E2%2580%2593%2BPrinciples%2Band%2BInterpretation&doi=10.1111%2Fj.1600-0765.2005.00861.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=1%3ASTN%3A280%3ADyaL287mtVamtw%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1182%2Fblood.V67.4.1023.1023&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=3955227&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1182%2Fblood.V67.4.1023.1023&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=A1986A807600029&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1182%2Fblood.V67.4.1023.1023&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D67%26publication_year%3D1986%26pages%3D1023-30%26journal%3DBlood%26author%3DDG%2BWright%26author%3DAI%2BMeierovics%26author%3DJM.%2BFoxley%26title%3DAssessing%2Bthe%2Bdelivery%2Bof%2Bneutrophils%2Bto%2Btissues%2Bin%2Bneutropenia&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1182%2Fblood.V67.4.1023.1023&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2000%26pages%3D232-258%26author%3DM%2BPagano%26author%3DK.%2BGauvreau%26title%3DPrinciples%2Bof%2BBiostatistics&doi=10.1111%2Fj.1600-0765.2005.00861.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=A1977ED59500004&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-0765.1977.tb00140.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D6%26publication_year%3D1977%26pages%3D444-449%26journal%3DJ%2BPeriodont%2BRes%26author%3DAM%2BRaeste%26author%3DT%2BTapanila%26author%3DR.%2BTupakka%26title%3DLeukocyte%2Bmigration%2Binto%2Bthe%2Bhealthy%2Bdentulous%2Bmouth.%2BA%2Bstudy%2Bin%2Bchildren%252C%2Badolescents%2Band%2Badults&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1111%2Fj.1600-0765.1977.tb00140.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=4255145&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-0765.1970.tb01836.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D5%26publication_year%3D1970%26pages%3D42-47%26journal%3DJ%2BDent%2BRes%26author%3DR.%2BAttstr%25C3%25B6m%26title%3DAbsence%2Bof%2Bleukocytes%2Bin%2Bcrevices%2Bof%2Bhealthy%2Band%2Bchronically%2Binflamed%2Bgingiva&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1111%2Fj.1600-0765.1970.tb01836.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT

Google Scholar 4

21 Kornman KS, Page RC, Tonetti MS. The host response to
the microbial challenge in periodontitis: assembling the
players. Periodontol 2000 1997; 14: 33-53.

CAS & PubMed @& Web of Science® 4

Google Scholar 4

22 Dennison DK, Van Dyke TE. The acute inflammatory
response and the role of phagocytic cells in periodontal
health and disease. Periodontol 2000 1997; 14: 54-78.

CAS @ PubMed 4 Web of Science® 4

Google Scholar &

23 Lang NP, Adler RJ, Joss A, Nyman S. Absence of bleeding
on probing: An indicator of periodontal stability. J Clin
Periodontol 1990; 17: 714-721.

CAS 4 PubMed 4 Web of Science® 4

Google Scholar 4

24 Herrera D, Sanz M, Jepsen S, Needleman |, Roldan S. A
systematic review on the effect of systemic antimicrobials as
an adjunct to scaling and root planing in periodontitis
patients. J Clin Periodontol 2002; 29: 136—159.

PubMed @4 Web of Science® 4

Google Scholar 4

25 Preshaw PM, Hefti AF, Jepsen S, Etienne D, Walker C,
Bradshaw MH. Subantimicrobial dose doxycycline as
adjunctive treatment for periodontitis. A review. J Clin
Periodontol 2004; 31: 697-707.



https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D10%26publication_year%3D1995%26pages%3D852-859%26journal%3DJ%2BPeriodontol%26author%3DCC%2BTsai%26author%3DYP%2BHo%26author%3DCC.%2BChen%26title%3DLevels%2Bof%2Binterleukin%25E2%2580%25901%25CE%25B1%2Band%2Binterleukin%25E2%2580%25908%2Bin%2Bgingival%2Bcrevicular%2Bfluids%2Bin%2Badult%2Bperiodontitis&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1902%2Fjop.1995.66.10.852&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=1%3ASTN%3A280%3ADyaK1c3ivFersQ%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-0757.1997.tb00191.x&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=9567965&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-0757.1997.tb00191.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=A1997XM10700003&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-0757.1997.tb00191.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D14%26publication_year%3D1997%26pages%3D33-53%26journal%3DPeriodontol%2B2000%26author%3DKS%2BKornman%26author%3DRC%2BPage%26author%3DMS.%2BTonetti%26title%3DThe%2Bhost%2Bresponse%2Bto%2Bthe%2Bmicrobial%2Bchallenge%2Bin%2Bperiodontitis%253A%2Bassembling%2Bthe%2Bplayers&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1111%2Fj.1600-0757.1997.tb00191.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=1%3ASTN%3A280%3ADyaK1c3ivFertg%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-0757.1997.tb00192.x&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=9567966&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-0757.1997.tb00192.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=A1997XM10700004&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-0757.1997.tb00192.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D14%26publication_year%3D1997%26pages%3D54-78%26journal%3DPeriodontol%2B2000%26author%3DDK%2BDennison%26author%3DTE.%2BVan%2BDyke%26title%3DThe%2Bacute%2Binflammatory%2Bresponse%2Band%2Bthe%2Brole%2Bof%2Bphagocytic%2Bcells%2Bin%2Bperiodontal%2Bhealth%2Band%2Bdisease&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1111%2Fj.1600-0757.1997.tb00192.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=1%3ASTN%3A280%3ADyaK3M%252Fos1Ggsg%253D%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-051X.1990.tb01059.x&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=2262585&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-051X.1990.tb01059.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=A1990EK07100007&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-051X.1990.tb01059.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D17%26publication_year%3D1990%26pages%3D714-721%26journal%3DJ%2BClin%2BPeriodontol%26author%3DNP%2BLang%26author%3DRJ%2BAdler%26author%3DA%2BJoss%26author%3DS.%2BNyman%26title%3DAbsence%2Bof%2Bbleeding%2Bon%2Bprobing%253A%2BAn%2Bindicator%2Bof%2Bperiodontal%2Bstability&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1111%2Fj.1600-051X.1990.tb01059.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=12787214&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1034%2Fj.1600-051X.29.s3.8.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=WOS%3A000181967900014&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1034%2Fj.1600-051X.29.s3.8.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D29%26publication_year%3D2002%26pages%3D136-159%26journal%3DJ%2BClin%2BPeriodontol%26author%3DD%2BHerrera%26author%3DM%2BSanz%26author%3DS%2BJepsen%26author%3DI%2BNeedleman%26author%3DS.%2BRold%25C3%25A1n%26title%3DA%2Bsystematic%2Breview%2Bon%2Bthe%2Beffect%2Bof%2Bsystemic%2Bantimicrobials%2Bas%2Ban%2Badjunct%2Bto%2Bscaling%2Band%2Broot%2Bplaning%2Bin%2Bperiodontitis%2Bpatients&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1034%2Fj.1600-051X.29.s3.8.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT

CASZ PubMed [z Web of Science® 4

Google Scholar 2

Citing Literature

ABOUT WILEY
ONLINE LIBRARY

Privacy Policy
Terms of Use
About Cookies

Manage Cookies

Accessibility

HELP & SUPPORT

Contact Us
Training and Support

DMCA & Reporting
Piracy

Sitemap

Wiley Research DE&I

Statement and

Publishing Policies

Developing World
Access

OPPORTUNITIES

Subscription Agents

Advertisers &
Corporate Partners

Download PDF

CONNECT WITH
WILEY

The Wiley Network

Wiley Press Room

Copyright © 1999-2025 John Wiley & Sons, Inc or related
companies. All rights reserved, including rights for text and
data mining and training of artificial intelligence technologies or

similar technologies.


https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1600-0765.2005.00861.x
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=32&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=1%3ACAS%3A528%3ADC%252BD2cXnvFOlu7g%253D&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-051X.2004.00558.x&linkType=COI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=8&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=15312090&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-051X.2004.00558.x&linkType=PMID&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2Fj.1600-0765.2005.00861.x&key=000223282600001&getFTLinkType=true&doiForPubOfPage=10.1111%2Fj.1600-0765.2005.00861.x&refDoi=10.1111%2Fj.1600-051X.2004.00558.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D31%26publication_year%3D2004%26pages%3D697-707%26journal%3DJ%2BClin%2BPeriodontol%26author%3DPM%2BPreshaw%26author%3DAF%2BHefti%26author%3DS%2BJepsen%26author%3DD%2BEtienne%26author%3DC%2BWalker%26author%3DMH.%2BBradshaw%26title%3DSubantimicrobial%2Bdose%2Bdoxycycline%2Bas%2Badjunctive%2Btreatment%2Bfor%2Bperiodontitis.%2BA%2Breview&doi=10.1111%2Fj.1600-0765.2005.00861.x&doiOfLink=10.1111%2Fj.1600-051X.2004.00558.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://www.wiley.com/privacy
https://onlinelibrary.wiley.com/terms-and-conditions
https://onlinelibrary.wiley.com/cookies
https://onlinelibrary.wiley.com/accessibility
https://onlinelibrary.wiley.com/publishing-policies
https://onlinelibrary.wiley.com/developing-world-access
https://hub.wiley.com/community/support/onlinelibrary
https://www.wiley.com/customer-success/wiley-online-library-training-hub
https://onlinelibrary.wiley.com/dmca-notification-policy
https://onlinelibrary.wiley.com/sitemap
https://onlinelibrary.wiley.com/agents
https://onlinelibrary.wiley.com/advertisers
https://www.wiley.com/network
https://newsroom.wiley.com/
https://www.wiley.com/
https://www.wiley.com/

