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L Introduction

Dendritic cells (DCs) are very heterogeneous group of antigen-presenting cells.
Most mucosal surfaces have at least two subsets of DCs. Langerhans cells (LCs)
are dendritic, nonkeratinocytes which reside in the suprabasal layers of epithelial
cells in the skin, oral, nasal, esophageal, pulmonary, virginal, and rectal mucosa.”
Turville et al” reported DCs subpopulation in the gingiva closely resembles a
subpopulation of dermal DCs in the skin. Similar immature DCs populations have
been reported in the lamina propria of other mucosal tissues like the rectum, uterus,
and cervix and in lymphoid tissues such as lymph nodes, tonsils, and S,pleer1.4'5>
Cirrincione et al.” reported that the contact occurs between the mature DCs and
lymphocytes in inflamed gingiva.

In gingiva, LCs are found in oral epithelium of normal gingiva and in smaller
amounts in the sulcular epithelium, but they are probably absent from the junctional

epithelium of normal gingiva7).

They belong to the mononuclear phagocytes system
as modified monocytes derived from the bone marrow, contain elongated granules
and are considered macrophages with possible antigenic properties, and play an
important role in the Iimmune reaction as antigen-presenting cells for
lymphocytes&g).They are immature, 9~ 10 pm diameter in blood. Their key receptors
in interactions with antigens are IAM-1, LFA-1, MHC class O, and CD 1.
Important functions in inflammation are the processing and presentation of antigenm).
They ingest antigen locally and transport the antigen to the lymph nodes through
the afferent lymphatics.g’”‘lg)

It is impossible to distinguish LCs from other dendritic cells such as melanocytes
by routine hematoxylin and eosin stained material. They have an organelle (Birbeck
granule) which appears to be unique to them. They were labeled with gold chloride
and observed through a primitive light microscope.l'g’m

Immunohistological studies on human gingival LCs have been carried out using

antibodies against HLA-DR, or Langerin, or CDla molecule these days.w*m

CDla is a marker of immature dendritic cells and LCs in the epidermisl&lg), and
CD83 is a marker of mature dendritic cells™.

Jotwani et al”’ showed that in human chronic periodontitis, CDla+ immature LCs
predominantly infiltrate the gingival epithelium, whereas CD83+ mature mDCs

specifically infiltrate the CD4+lymphoid-rich lamina propria.



Jotwani and Cutler” reported that the lamina propria in chronic periodontitis
contains CD&3+mature dendritic cells (mDCs) and CD4+T-cells. They show that the
gingiva contains DDCs in the lamina propria, which increase in number during
chronic periodontitis. DDCs, LCs and B-cells co express CD83 in chronic
periodontitis and contribute to the mDCs pool.

Recently, Bodineau et al”®  demonstrated that the tissue inhibitors of matrix
metralloproteinase-positive LCs were mainly observed in the upper epithelial layers,
the other hand, marix metralloproteinase 9-positive LCs were observed especially
during periodontitis and ine the basal epithelial layer or crossing the basement
membrane.

An immunologic role in the host response to plaque—associated periodontitis is
postulated for LCs. CDlat LCs appear to be principal leukocytes involved in the
response of the oral mucosal epithelium to infection™. The specific role of LCs is
unclear at present. These days, research about the role of LC in the pathogenesis of
chronic periodontitis is in progress. The purpose of this in situ study was to
immunohistochemically confirm the distribution of LCs in epithelium and lamina

propria of patients with plagque—associated periodontitis.



II. MaterialsandMethods

1) Selection of patients

Twenty sites from 14 patients, with a mean age of 47 years (range 11 to 68) were evaluated. All
the patients were medically healthy. Informed consent was obtained form all subjects before
commencement of the study.

Gingival tissue specimens from 14 subjects were excised under infiltrative anesthesia by sharp
dissection during the periodontal therapy (clinical crown lengthening, gingivectomy, flap operation,

extraction, etc.).

2) Methods

The specimen was immediately fixed in a solution containing 10% neutral formalin. They were
processed routinely and were embedded in paraffin, The paraffin blocks were sectioned in 6 um thin
slices and the sections were stained with hematoxylin—eosin for general histological observations.
The sections were evaluated under a light microscope for detection of normal epithelium,
inflammatory epithelium (gingivitis and chronic periodontitis).

For the immunohistochemistry, monoclonal mouse anti-human antibodies were purchased from
DakoCytomation Inc. (Glostrup, Denmark). The primary Abs used were CD4, CD83, and CDla.
Sections were stained by the biotin—streptavidin-peroxidase method (Vectastain® ABC-AP kit,
Burlingame, CA, USA.). The paraffin sections were pre-incubated with 1.5 %  blocking normal
serum diluted in 1X PBS for 20 min, and incubated for overnight with primary antibody (anti-CD4,
CD83, and CDla) diluted (1:200) in the diluted normal serum. After washing in 1X PBS, the
sections were incubated for 30 min at room temperature with diluted biotinylated universal
sencondary antibody. The sections were then rinsed briefly with 1X PBS, reacted with Vectastain®
ABC-AP Reagent for 30 min. After color development with 0.05% DAB (diaminobenzidine
tetrahydrochloride, Y& ©]&), the sections were washed and counterstained with hematoxylin. The
number of positively stained cells in the normal epithelium and inflammatory epithelium were

compared with each other.



III Results

We have evaluated immature CDla+ LCs and mature CD83+ DCs by using immunohistochemistry
within the epithelium and lamina propria of the gingiva in healthy and inflammatory gingival tissues
(Table 1-2).

Microscopic analysis of healthy epithelium revealed the presence of large numbers of CDla+ LCs,
but only a few CD83+ mature DCs.

Transition from health to chronic inflammatory tissue was marked by increase in numbers of CD4+
T cells and DCs (Fig. 1-3), both of which were predominantly present in lamina propria.

In inflammatory gingival tissues, there was a slight increase in the numbers of CDla+ - labeled
cells in the epithelium. However, the transition from health to chronic periodontitis was associated
with a increase in numbers of LCs in the epithelium, and was associated with a increase in

numbers of mature CD83+ DCs in the lamina propria.



Table 1. The histological findings of the Langerhans cells in normal gingiva and

inflammatory tissue.

Primary Antibody

No | Age | Sex bx CD4 CD83 CDla
1 68 F normal gingiva — — +
2 25 F normal gingiva + — —
3 25 F inflammatory gingiva ++ — —
4 51 F inflammatory gingiva — + —
5 66 F inflammatory gingiva + + —
6 46 F inflammatory gingiva + — ++
7 57 F normal gingiva + — —
8 50 n inflammat?ry connective N B -

tissue
9 50 F inflammatory gingiva ++ — +
10 50 F inflammatory gingiva — + +
11 11 F inflammatory gingiva — — +
12 55 F normal gingiva — + +
13 51 F inflammatory gingiva + + +
14 62 F inflammatory gingiva + + —
15 | 62 F inflammatory gingiva + — +
16 52 F normal gingiva — + +
17 39 F inflammatory gingiva + — —
Table 2. The distribution percentage of the Dendritic cells in normal gingiva.

Primary Antibody Total

CD4 CD83 CDla cases
Cases(%) 2 (40%) 2(40%) 3(60%) 5
Table 3. The distribution percentage of the Dendritic cells in inflammatory gingiva.
Primary Antibody Total
CD4 CD83 CDla cases
Cases(%) 9 (75%) 5(42%) 6(50%) 12




Fig 1. CD4+, CDla+, and CD83+ cells was weakly shown in normal gingiva. a.

CDla+ cells, c. CD83+ cells, Immunohistochemical staining x200.

CD4+ cells, b.



Fig 2. CDla+, CD4+, and CD83+ cells are strongly observed in inflammatory gingiva. a. CD4+ cells,

b. CDla+ cells, c. CD83+ cells, Immunohistochemical staining x200.



IV. Discussion

DCs are antigen-presenting cells that capture antigens in their immature state,
process them into peptides, and present them to T-cells in their mature CD&3+
state. The immune function of DCs depends upon their state in maturation. In their
immature phase, DCs encounter and capture in infectious agents like bacteria and
bacterial products, resulting in the release of inflammatory cytokines such as TNF-a
and IL-1B. These cytokines activate and mobilize DCs and initiate the process
leading to DC maturation. In adaptive phase, mature DCs prime native
helper/cytotoxic T-cells to undergo clonal expansion in the lymph nodes.””

Jotwani and Cutler” reported first demonstration of the presence of an additional
subset of immature DCs, besides LCs, in the inflamed gingiva. Most LCs remain
isolated anatomically from CD4+ T-cells in the healthy gingiva, and in disease,
CD83+ cells are associated with large clusters of CD4+ T-cells, suggestive of local
antigen presentation.

To determine whether human gingiva harbors a separate subpopulation of DCs
according to the inflammation, we performed immunohistochemical staining of
paraffin sections using antibodies (CD4, CDla, and CD83) specific for T-cell, in
epithelium and lamina propria of patients with plaque-associated periodontitis.
respectively.

We used the anti—-CDla immunolabelling for identifying LCs in the human epithelia.

Hutchens et al®

demonstrated histologic structure and quantitative distribution of
oral epithelial dendritic cells of the Rhesus monkey. The number of LCs in heavily
keratinized areas was significantly greater than in wunkerainized areas. They
suggested a direct relationship between LCs and degree of keratinization. And

DiFranco et al®®

demonstrated the number of LCs in the biopsy specimens of
clinically inflamed human gingiva was 2 to 10 times greater than in clinically
normal gingiva of the same patient. But, the speculation about the number of LCs in

the gingival epithelium is controversy, with increased numbers, decreased numbers,

27-29) 30)

and no quantitative change, being reported during inflammation . Séguier et al.
evaluated the number of CDla+ LCs in healthy and diseased human gingival tissues.
They demonstrated that a significant decrease in the number of CDlat+ LCs in
gingivitis and periodontitis groups when compared with clinically healthy group.

And, they concluded that the decrease of such cells could represent a way to avoid



immune overstimulation.

Katou et al’*’ reported that formation of mature DCs and CD4+ T-cell clusters has
been demonstrated in chronically inflamed skin infected with Candida albicans.

We used the anti—-CD&83 immunolabelling for identifying LCs in the human lamina
propria. Jotwani et al”! reported that in chronic periodontitis, immature LCs
predominantly infiltrate the gingival epithelium, whereas CD83+ mature DCs
specifically infiltrate the CD4+ lymphoid-rich lamina propria.

Gustafson et al®” examined expression of Langerin and CD83 molcules on LCs in
patients with oral lichen planus. Frequency of CD83+ cell in oral lichen planus
epithelium didn’t differ compared with healthy oral epithelium, but that in oral lichen
planus connective tissue showed significantly higher of CD&83+cells compared with
healthy connective tissue.

Jotwani et al” believe that as periodontitis progress, LCs install in the lamina propria
and become CD83+ mDCs, and mDCs are precursors of CD83+ mDCs. Jotwani and
Cutler” suggest that multiple DC subsets mature in the gingiva and that mature
DCs engage in antigen presentation with T-cells in chronic periodontitis. Both DC
subpopulations (LC and dermal DC) as well as B-cells have been shown to
contribute to the CD83+ population observed in the inflamed gingiva.

Recently, Bodineau A. et al® compared the number, the distribution and the
expression of markers of maturation of LCs in elderly and younger patients with
chronic periodontitis to evaluate the effect of aging on LC in inflammatory gingival
tissue. In elderly group, the number of CDlat+ LC was significantly decreased in the
epithelium and significantly increased in the upper connective tissue, and the
expression and the numbers of CD83+ cells were significantly increased compared
with younger patients. We could find the CD83+ mDCs in the normal gingival
tissues samples obtained, but could not confirm difference between the aged and the
younger.

On the basis of our results, data demonstrated that DCs (immature and mature
DCs) remain isolated anatomically from CD4+ T-cells in the healthy gingiva, and
also showed that the immature DCs and mature DCs (specially mature DCs) were
increased in the inflamed gingiva. Expecially, our data indicated that T-cell rich
severe and chronic inflammation is associated with a significant increase in the
number of mature DCs in the lamina propria, relative to gingival health. And CD4,
CDla, and CD83 were not detected in acute inflammation. In other words, we think

that in inflammatory human gingival tissues, the CD4+ T-cells, CDla+ immature



DCs, and CD83+ mature DCs can be differently expressed according to the
inflammation type and inflammation severity.

There are some ways out which will be clarified about DCs?.

It remains to be
clarified how subpopulations of DCs and B-Cells are involved in local and systemic
antigen presentation. And, it is needed to identify their precursors sz siZz to
understand the immunopathogenesis of periodontitis, and to design
immunotherapeutic agents.

In conclusion, on the basis of our results, data demonstrated that expression of
DCs tended to increase in inflammatory gingival tissues compared with the healthy
gingival tissues. Therefore, further studies will be required to investigate the

morphology and role of this DCs subpopulation in human inflammatory as well as

periimplant gingival tissues.

References

1. Jotwani R, Cutler CW. Multiple dendritic cell (DC) subpopulations in human
gingiva and association of mature DCs with CD4+ T-cells in situ. [/ Dent Kes
2003;82(9):736-741.

2. Barrett AW, Cruchley AT, Willlams DM. Oral mucosal Langerhans’s cells. Cri
Rev Oral Brol Med 1996;7(1):36-58.

3. Turville SG, Cameron PU, Handley A. et al. Diversity of receptors binding HIV
on dendritic cells subsets. Naz Zrnnuno/ 2002;10:975-983.

4. Geijtenbeek TB, Kwon DS, Torensma R. et al. DC-SIGN, a dendritic cell-specific
HIV-1 binding protein that enhances trans—infection of T  cells. Ce/
2000;100:587-597.

5. Jameson B. Baribaud F, Pohlmann S. et al. Expression of DC-SIGN by dendritic
cells of intestinal and genital mucosae in humans and rhesus macaques. / Viro
2002;76:1866-1875.

6. Cirrincione C, Pimpinelli N, Orlando L. et al. Lamina propria dendritic cells
express activation markers and contact lymphocytes in chronic periodontitis. _/
Perrodontol 2002;73:45-52.

7. Crawford JM, Krisko M]J, Morris GA, Chambers DA, The distribution of
Langerhans Cells and CDla Antigen in Healthy and Diseased Human Gingiva.
Legional lmmunology 1989;2(2):91-97.



8. Newman MG, Takei HH, Klokkevold PR, Carranza FA. CARRANZA's Clinical
periodontology, 10th ed. SAUNDERS, 2006, 51-52, 213.

9. Bouchard P. The Langerhans cells: an immunological role for the gingival
epithelium. / Parodonto/ 1987,6(3):249-258.

10. Gemmell E, Carter CL, Hart DN et al, Antigen-presenting cells in human
periodontal disease tissues. Ora/ Microbiol Zmmurno/ 2002;17:388-393.

11. Sugiura K, Shamoto M, Sakamoto N, et al. It is true that, when Langerhans
cells migrate from the skin to the lymph node, they are transported via lymph
vessels. Dermatology 2003,206:222-224.

12. Stoitzner P, Pfaller K, Stossel H, Romani N. A close-up view of migrating
Langerhans cells in the skin. [/ Znvest Dermato/ 2002;118:117-125.

13. Cutler CW, Jotwani R. Dendritic cells at the oral mucosal interface. / Dent Fes
2006; 85(8):678-689.

14. Cutler CW, Jotwani R. Antigen-presentation and the role of dendritic cells in
periodontitis Perrodontology 2000 2004;35:135-157.

15. Séguier S, Bodineau A, Godeau G, Pellat B, Brousse N, Langerintversus
CDla+Langerhans cells in human gingival tissue: a comparative and quantitative
immunohistochemical study. Arcz Oral/ Bro/ 2003;48:255-262.

16. Regezi JA, Stewart JC, Lloyd RV, Headington JT, Immunohistochemical staining
of Langerhans cells and macrophages in oral lichen planus. COra/ Surg Oral Med
Oral Patho/ 1985 ;60(4):396-402.

17. Sivard P, Dezutter-Dambuyant C, Kanitadis J, et al. In vitro reconstructed
mucosa-integrating Langerhans’ cells, Exprimental Dermatology 2003;12:346-355.

18. Romani N, Schule G. The immunologic properties of epidermal Langerhans cells
as a part of the dendritic cell system. Springer Semun Inimunopathol
1992;13:265-279.

19. Pena-Cruz V, Ito S, Dascher CC, Brenner MB, Sugita M. Epidermal Langerhans
cells efficiently mediate CDla-dependent presentation of microbial lipid antigens to T
cells. J Vest Dermato/ 2003;121:517-521.

20. Sieling PA, Jullien D, Dahlem M. et al. CD1 expression by dendritic cells in
human leprosy lesions: correlation with effective host immunity. / Zwwnunol/
1999;162:1851-1858.

21. Jotwani R, Palucka AK, Al-Quotub M. et al. Mature dendritic cells infiltrate the
T cell-rich region of oral mucosa in chronic peridodontitis: In Situ, in vivo and in

vitro studies. /. Zrwrnuno/ 2001;167:4693-4700.



22. Bodineau A, Godeau G, Brousse N, et al. Langerhans cells express matrix
metalloproteinases 9 and 2 and tissue inhibitors of metalloproteinases 1 and 2 in
healthy human gingival tissue and in periodontitis. Ora/ Microbrol/ Imimunol/
2006;21:197-200.

23. Lombardi T, Hauser C, Budtz-Jorgensen E. Langerhans cells: Structure, function
and role in oral pathlogica conditions. [/ Ora/ Pattiol Med 1993;22(5):193-202.

24. Banchereau J, Steinman RM. Dendritic cells and the control of immunity. Na‘Zure
1998;392:245-252.

25. Hutchens LM, Sagebiel RW, Clarke MA. Oral epithelial dendritic cells of the
Rhesus monkey-histologic demonstration, fine structure and quantitative distribution.
J Invest Dermato/ 1971;56:325-335.

26. DiFranco CF, Toto PD, Rowden G. Identification of Langerhans cells in human
gingival epithelium. / Periodonto/ 1985;56(1):48-54.

27. Saglie FR, Pertuiset JH, Smith CT. The presence of bacteria in the oral
epithelium in periodontal disease. III. Correlation with Langerhans cells. /
Periodonto/ 1987;,58:417-422.

28. Séguier S, Godeau G, Leborgne M, Pivert G, Brousse N, Quantitative
morphological analysis of Langerhans cells in healthy and diseased human gingiva.
Arch Oral Bro/ 2000;45:1073-1081.

29. Gemmell E, Carter CL, Hart DN. Antigen—presenting cells in human periodontal
disease tissues. Ora/ Microbiol/ Immuno/ 2002:17;,388-393.

30. Séguier S, Godeau G, Brousse N, Immunohistological and morphometric analysis
of intraepithelial lymphocytes and Langerhans cells in healthy and diseased human
gingival tissues. Arch Oral/ Fio/ 2000;45:441-452.

31. Katou F, Ohtani H, Saaristo A. Immunological activation of dermal Langerhans
cells in contct with lymhocytes in a model of human inflamed skin. Am J Patho!
2000;156:519-527.

32. Gustafson J, Eklund C, Wallstrom M. Langerin—expressing and CD83-expressing
cells in oral lichen planus lesions. Acta Odontol/ Scand 2007,65(3):156-61.

33. Bodineau A, Coulomb B, Folliguet M. Do Langerhans cells behave similarly in
elderly and vyounger patients with chronic periodontitis? Arcsz COral FBio/

2007;52(2):189-94.



	Ⅰ. Introduction
	Ⅱ. Materials and Methods
	Ⅲ. Results
	Ⅳ. Discussion
	References

