© 2023 IJNRD | Volume 8, issue 11 November 2023 | ISSN: 2456-4184 | INRD.ORG

IJNRD.ORG ISSN : 2456-4184 ~

22 INTERNATIONAL JOURNAL OF NOVEL RESEARCH

’-
4 <S%

soas AND DEVELOPMENT (IJNRD) | JNRD.ORG
RD AnInternational Open Access, Peer-reviewed, Refereed Journal

cccccc h Through lnnovation

MOLECULAR BIOLOGY AND IMMUNOLOGY
OF RECURRENT RECURRENT APHTHOUS
STOMATITIS

Author: Dr Abhishek Ranjan Pati Professor

“Department of Oral Medicine and Radiology, Institute of Dental Sciences, Siksha O Anusandhan (Deemed to be

University), Bhubaneswar, Odisha, India”

ABSTRACT:

the commonly encountered painful ulcerative conditions of the oral mucosa, for which the patients
consult oral physicians seeking for treatment are “recurrent recurrent aphthous stomatitis” recurrent
aphthous stomatitis; is a frequent situation which is categorized by numerous frequent minute, encircling
or oval ulcers with restricted boundaries, reddish haloes with yellow or grey base which occurs in young
population .28 this article intends to throw some light on various aspects of molecular cell biology based
etiopathogenesis for “recurrent aphthous stomatitis”, as per proposed by enumerous experimentalists,

molecular model of etiopathogenesis of recurrent aphthous stomatitis in detail.
INTRODUCTION

“Recurrent aphthous stomatitis” recurrent aphthous stomatitis; is a frequent condition categorized by
numerous frequent minute, encircling or oval ulcers with restricted boundaries, reddish haloes with yellow

or grey base which occurs in young population.t:228 29
ETIOPATHOGENESIS

The etiology of recurrent aphthous stomatitis is unclear. researches have found a hereditary predilection is

there for recurrent aphthous stomatitis as revealed by evident relations with gene mapping of “Il-1b; 11-6”
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in recurrent aphthous stomatitis subjects. in recurrent aphthous stomatitis patients, hereditary history is
positive for recurrent aphthous stomatitis in at least one third of recurrent aphthous stomatitis patients.
hemoglobin deficiency is found in up to 20% of patients. the ulcers in hiv resemble recurrent aphthous

stomatitis. few drugs like nsaids may produce ulcers clinically similar to this disease.>:12:28.33
1] GENETIC BASIS:

e Sircus et al, 1957 = suggested atleast 40% of these subjects have a indistinguishable ancestral history
of recurrent aphthous stomatitis. 2833

e Ship, 1965 = found out that subjects with a family history of recurrent aphthous stomatitis can
develop oral ulcers during childhood and can get affected more severely than persons who are not having
any family history. 2833

e  Ship, 1972 = chance of developing recurrent aphthous stomatitis in sibling may be predisposed by
the parents. 2833

A] HUMAN LEUCOCYTEANTIGEN (HLA):

e  “Lehner et al, 1982; malmstrom et al”, 1983 =a number of relations by means of human leukocyte
antigens and recurrent aphthous stomatitis was studied and recommended its association with hla-b12, 23.24
e Gallina et al, 1985 = subjects with recurrent aphthous stomatitis the incidence of “Hla-B5” were
diminished, but “Hla-dr7> was considerably greater than before, 27,28:33.34,41.42

e Savage et al, 1986 = In a study investigated that “Hla class i and ii antigens” show in every stratum
of the skin in the initial stages of ulcer most probably enhanced by interferon gamma (ifn-y) secreted by t-
Ce”S. 28,33,36

e Albanidou-farmaki et al, 1988 = the incidence of “hla-dr4” was condensed in patients of Greek
origin. 28:33

e Sunetal, 2001 = a study of “HLA” genome of subjects from China recognized that the frequency of
“Hla-dr5; drw8; dgw1” were elevated in mucocutaneous “behcets syndrome”,10.13.15.28,33,38

B] INTERLEUKINS:

e Yamamoto et al, 1994 = studied an increase in serum concentrations of “il-6, il-2r and icam” in
comparison with control subjects. 11339

e Bunoetal, 1998 = the concentration of il-2, ifn-c and tnf-a mrna are elevated in recurrent aphthous
stomatitis. 28:33:40

e Bachtiar et al, 1998; = in a study they proposed that an unrestricted or too much making of “il-1b or

il-6” (e.g. chronic irritants) may be an explanation to the formation of recurrent aphthous stomatitis.'3-3 it
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has been studied that cell-mediated immunity is altered in subjects with “recurrent aphthous stomatitis”.
subjects include high concentration of circulating blood cd8+ , lymphocytes, decreased cd4+ t
lymphocytes, though concentrations of “(cd3+) lymphocytes is reduced (sistig et al, 2002)”. 283341

e Bazrafshani et al, 2002 = they found out that there is no alliance was seen in polymorphic forms of
tnfa, tnfp or vitamin d receptor genes. in another investigation of 95 subjects with recurrent aphthous
stomatitis in UK.28:33

C] T-LYMPHOCYTES

e Lehner et al 1967; proposed that elevation in cd-t cells, crucial in adcc. researchers pointed out that
marginal blood wbc of subjects with recurrent aphthous stomatitis may exhibit elevated cyto toxicity
towards oral mucosa-!3

e Savage et al, 1985 = they studied that the ulcer stage has connection with the manifestation with
“cd4+ cytotoxic suppressor cells” and changed by “cd4+ cells” throughout remedial. “polymorphnuclear
lymphocytes (pmnl)” too become visible inside the lesion. 283343

e Savagi et al 1986 studied that icam-1 is present within sub epithelial capillaries and veins indicative of
movement of WBC into the subepithelial of “recurrent recurrent aphthous stomatitis recurrent aphthous
stomatitis”, 28:33.36.44

e Pedersen et al, 1989 = suggested an important amount of cd4+ (cd29+4b4+) “memory” t
lymphocytes. 28.334546447

e Scully et al (1998), (2006) investigated the subjects with recurrent aphthous stomatitis encompass an
augmented amount of cd cells in comparison with fit control patients and recurrent aphthous stomatitis
patients. The cluster of differentiation “t-cells” have a pivotal function in “antibody-dependent cell-
mediated cytotoxicity (adcc)”, but the cause for elevated production of cd t cells in recurrent aphthous

stomatitis is not understood. 2833

D] IMMUNOGLOBULINS

e Scully et al, 1983 investigated that “serum immunoglobulin (ig)” concentrations are usual and there is
increase in serum lga, lgg, Igd And Ige in recurrent aphthous stomatitis patients. 28:3349.50
e Schroeder et al, 1984 studied that circulating immune complexes are not present in recurrent aphthous

stomatitis, immunological findings take place in biopsy samples particularly in the “stratum spinosum”
28,33,53,54,55-60

[J]NRD2311284 International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijrti.org/

© 2023 IJNRD | Volume 8, issue 11 November 2023 | ISSN: 2456-4184 | INRD.ORG

e Vicente et al, 1996 studied in spanish patients that a considerable decrease in “lgg2 (crucial in
bacterial immunity)” were seen in investigation of subjects Spain country. 28.33.5

e Sistig et al, 2002 investigated that ulcer stage of recurrent aphthous stomatitis, the saliva
concentration of “lggl-4” as well as “lgal and 1ga2” may can get elevated, but levels of “lga2, 1ggl,

Igg3” stay elevated at the beginning period of illness.41-0

E] NATURAL KILLER (NK) CELLS

e Thomas et al, 1990 = they proposed that the function of natural killer cells is uncertain in the
pathogenesis of recurrent aphthous stomatitis. 2833

e Sunetal, 1991 = they proposed that the function of nk cells can be decreased throughout flare up of
major “recurrent aphthous stomatitis™ and in the ulcer stage of minor recurrent aphthous stomatitis 283363

o Pedersen and Pedersen in 1993 studied that in recurrent aphthous stomatitis levels of periphery blood
natural killer cells may be elevated or alike to those of control patients and nk cells “e.g. cd16+, cd56+ and

cd14+are not distorted in recurrent aphthous stomatitis. 283357

F] TUMOR NECROSIS FACTOR (TNF) -a

e Taylor et al, 1992 investigated that unstimulated periphery blood wbc of subjects with RAS make
much increased concentration of TNF-a than healthy controls. 283359
o Natah et al, 2000 found out that the localised assembly of TNF-a is elevated in recurrent aphthous

stomatitis patients than traumatic ulcers. 28:33.60

SUMMARY AND CONCLUSION

in the past 2 decades various nucleic acid techniques like pcr are used by various research workers to study
the etiopathogenesis of recurrent aphthous stomatitis. all these research works have suggested that
recurrent aphthous stomatitis is more commonly associated with increase in frequency of hla-linked
genetic factors. hence suggesting the positive and strong connectivity with genetic basis, but this not yet
100% proved. hence, exact etiology has to be still made clear by employing various technologies in the

various experimental studies, utilizing suitable sample size and methodologies.

[J]NRD2311284 International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijrti.org/

© 2023 IJNRD | Volume 8, issue 11 November 2023 | ISSN: 2456-4184 | INRD.ORG

BIBLIOGRAPHY

1. Textbook of Cell Biology, 6 edition. Textbook editors: Dekobertis EDP, Saez FWA, Dekobertis. W.
B. Saunders company, Philadelphia, USA.

2. http://en.wikipedia.org/wiki/Cell_(biology)#Cell_membrane: A cell.27s_defining_boundary : CELL
STRUCTURE\Cell (biology), on 9/6/2007

3. Theitz textbook of Clinical Chemistry and Molecular Diagnostics, 4™ edi, Edited by: Carl A Burtis,
Edward R Ashwood, David E Brns. Chapter editors: Thomas M Williams, Victor W Weeden, Malek
Kamoun. p1540-1550

4. Molecular Biology and Biotechnology: a comprehensive desk defence. Editor: Robert A Meyers.
Wiley-VCH, New York, USA. p556-561

5. Textbook: Medical Genetics, 3" edi. Editors: Lynn B Jorde, John C Carey, Michael J Bamshad,
Raymond L White. Mosby-an imprint of Elsevier, St Louis, Missouri, USA. p6-28

6. Meyer’s Molecular Biology and Biotechnology. Editors: Olga Kennard, S A Saliburg. P242

7. http://lwww.tvdsb.on.ca/westmin/science/shi3al/Cells/cells.ntm : Introduction to Cell Biology, on
9/6/2007

8. http://www.tvdsb.on.ca/westmin/science/sbi3al/Cells/nucleus.htm : NUCLEUS, on 9/6/2007

9. http://www.phschool.com/science/biology_place/biocoach/cells/fcommon.html : cell structure and
function, on 9/6/2007

10. http://lwww.accessexcellence.org/RC/VL/GG /Human Chromosomes.html : Human Chromosomes, on
9/6/2007

11. http://www.accessexcellence.org/RC/VL/GG / Genes.html : Genes, on 9/6/2007

12. http://www.biochem.uwo.ca/meds/medna/tRNA.html : t RNA, on 9/6/2007

13. http://www.biochem.uwo.ca/meds/medna/mRNA.html : mRNA, on 9/6/2007

14. http://www.biochem.uwo.ca/meds/medna/rRNA.html : rRNA, on 9/6/2007

15. http://www.biochem.uwo.ca/meds/medna/snRNA.html : SRNA, on 9/6/2007

16. http://en.wikipedia.org/wiki/Human leukocyte antigen.html : human leukocyte antigen

17.Oral Pathology: Clinical Pathologic Correlations, 4" edition. Editors: Joseph A Regezzi, James J
Sciubba, Richard C K Jordan. Sanders- an imprint of elsevier, St Louis, Missouri, USA. P409-426

18. http://www.accessexcellence.org/RC/VL/GG/nucleic.html : NUCLEIC ACID HYBRIDIZATION

19. http://lwww.accessexcellence.org/RC/VL/GG/fish.ntml:  FISH : NHGRI fact sheet fish TXT

fluoresence in situ hybridization

[J]NRD2311284 International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijrti.org/

© 2023 IJNRD | Volume 8, issue 11 November 2023 | ISSN: 2456-4184 | INRD.ORG

20. http://lwww.accessexcellence.org/RC/VL/GG/nhgri_PDFs/C_microdissection.pdf : NHGRI fact sheet
C_microdissection

21. http://www.accessexcellence.org/RC/VL/GG/nhgri_PDFs/dna_chip.pdf : NHGRI fact sheet DNA Chip
Technology

22.http://www.accessexcellence.org/RC/VL/GG/microArray.html: MICROARRAY : NHGRI fact sheet
DNA Microarray Technology

23. http://www.accessexcellence.org/RC/VL/GG/garland_PDFs/Fig_10.25.pdf : PCR
BlOtechnology\Polymerecurrent aphthous stomatitise Chain Reaction (PCR).htm

24. http://Iwww.accessexcellence.org/RC/VL/GG/Restriction Enzyme Action of EcoRI.html : EcoRl

25. http:/lwww.accessexcellence.org/RC/VL/GG/sky.html : SKY, NHGRI fact sheet Spectral Karyotyping
(SKY)

26. http://lwww.accessexcellence.org/RC/VL/GG/garland_PDFs/Fig_10.09.pdf : SOUTHREN BLOT GEL
TRANSFER, Southern Blotting Gel Transfer.htm

27. http://www.accessexcellence.org/RC/VL/GG/Monoclonal  Antibody Production.html : monoclonal
antibody

28.S Jurgel, R Ku.er2, C Scullyl, SR Porter. Mucosal Diseases Series, Number VI -Recurrent recurrent
aphthous stomatitis. Oral Diseases (2006) 12, 1-21

29.0ral Pathology: Clinical Pathologic Correlations, 41 edition. Editors: Joseph A Regezzi, James J
Sciubba, Richard C K Jordan. Sanders- an imprint of elsevier, St Louis, Missouri, USA. P38-42

30.Zain RB. Oral recurrent aphthous ulcers/stomatitis: prevalence in Malaysia and an epidemiological
update. J Oral Sci 2000;42: 15-19

31.Jainkittivong A, Aneksuk V, Langlais RP. Oral mucosal conditions in elderly dental patients. Oral Dis
2002;8:218-223.

32.Crivelli MR, Aguas S, Adler I, Quarracino C, Bazerque P. In.uence of socioeconomic status on oral
mucosa lesion prevalence in schoolchildren. Community Dent Oral Epidemiol 1988;16: 58—60. 627—630
33.Porter SR, Scully C, Pedersen A. Recurrent recurrent aphthous stomatitis. Crit Rev Oral Biol Med
1998;9:306-21.

34.Miller MF, Ship Il. A retrospective study of the prevalence and incidence of recurrent aphthous ulcers
in a professional population, 1958-1971. Oral Surg Oral Med Oral Pathol 1977;43: 532-537

35.Lehner T, Welsh KI, Batchelor JR. The relationship of HLA-B and DR phenotypes to Behcet’s

syndrome, recurrent oral ulceration and the class of immune complexes. Immunology 1982;47: 581-587

[J]NRD2311284 International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijrti.org/

© 2023 IJNRD | Volume 8, issue 11 November 2023 | ISSN: 2456-4184 | INRD.ORG

36.Savage NW, Seymour GJ, Kruger BJ. Expression of class | and class Il major histocompatibility
complex antigens on epithelial cells in recurrent recurrent aphthous stomatitis. J Oral Pathol 1986;15: 191
195.

37.Shohat-Zabarski R, Kalderon S, Klein T, Weinberger A. Close association of HLA-B51 in persons
with recurrent recurrent aphthous stomatitis. Oral Surg Oral Med Oral Pathol 1992;74: 455-458

38.Sun A, Hsieh RP, Chu CT, Wang JT, Liu BY, Chiang CP. Some specific human leukocyte antigen
(HLA)-DR/DQ haplotypes are more important than individual HLA-DR and -DQ phenotypes for the
development of mucocutaneous type of Behcet’s disease and for disease shift from recurrent recurrent
aphthous stomatitis to mucocutaneous type of Behcet’s disease. J Oral Pathol Med 2001;30: 402407
39.Yamamoto T, Yoneda K, Ueta E, Osaki T. Serum cytokines, interleukin-2 receptor, and soluble
intercellular adhesion molecule-1 in oral disorders. Oral Surg Oral Med Oral Pathol 1994;78: 727-735
40.Buno 1J, Hu. JC, Weston WL, Cook DT, Brice SL. Elevated levels of interferon gamma, tumor
necrosis factor alpha, interleukins 2, 4, and 5, but not interleukin 10, are present in recurrent recurrent
aphthous stomatitis. Arch Dermatol 1998;134: 827-831

41.Sistig S, Vucicevic-Borecurrent aphthous stomatitis V, Lukac J, Kusic Z. Salivary IgA and 1gG
subclasses in oral mucosal diseases. Oral Dis 2002;8: 282—286

42.Bazrafshani MR, Hajeer AH, Ollier WE, Thornhill MH. Recurrent recurrent aphthous stomatitis and
gene polymorphisms for the in.ammatory markers TNF-alpha, TNF-beta and the vitamin D receptor: no
association detected. Oral Dis 2002;8: 303—-307

43.Savage NW, Seymour GJ, Kruger BJ. T-lymphocyte subset changes in recurrent recurrent aphthous
stomatitis. Oral Surg Oral Med Oral Pathol 1985;60: 175-181

44 Eversole LR. Immunopathology of oral mucosal ulcerative, desquamative, and bullous diseases.
Selective review of the literature. Oral Surg Oral Med Oral Pathol 1994;77: 555-571

45.Pedersen A, Klausen B, Hougen HP, Stenvang JP. T-lymphocyte subsets in recurrent aphthous
ulceration. J Oral Pathol Med 1989;18: 59-60

46.Hayrinen-Immonen R, Malmstrom M, Nordstrom D, Sorsa T, Konttinen YT. Distribution of adhesion
receptors in recurrent oral ulcers. J Oral Pathol Med 1992;21: 199-202.

47.Verdickt GM, Savage NW, Dodd NM, Walsh LJ. Expression of the CD54 (ICAM-1) and CD1la
(LFA-1) adhesion molecules in oral mucosal inflammation. J Oral Pathol Med 1992;21: 65-69

48.Savage NW, Seymour GJ. Specific lymphocytotoxic destruction of autologous epithelial cell targets in

recurrent recurrent aphthous stomatitis. Aust Dent J 1994;39: 98-104

[J]NRD2311284 International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijrti.org/

© 2023 IJNRD | Volume 8, issue 11 November 2023 | ISSN: 2456-4184 | INRD.ORG

49.Ben Aryeh H, Malberger E, Gutman D, Szargel R, Anavi Y. Salivary IgA and serum IgG and IgA in
recurrent recurrent aphthous stomatitis. Oral Surg Oral Med Oral Pathol 1976;42: 746-752.

50.Scully C, Yap PL, Boyle P. IgE and IgD concentrations in patients with recurrent recurrent aphthous
stomatitis. Arch Dermatol 1983;119: 31-34

51.Honma T. Electron microscopic study on the pathogenesis of recurrent aphthous ulceration as
compared to Behcet’s syndrome. Oral Surg Oral Med Oral Pathol 1976;41:366-377.

52.Honma T, Saito T, Fujioka Y. Possible role of apoptotic cells of the oral epithelium in the pathogenesis
of aphthous ulceration. Oral Surg Oral Med Oral Pathol 1985;59:379-387

53.Ullman S, Gorlin RJ. Recurrent recurrent aphthous stomatitis. An immunofluorescence study. Arch
Dermatol 1978;114: 955-956.

54.Schroeder HE, Muller-Glauser W, Sallay K. Pathomorphologic features of the ulcerative stage of oral
aphthous ulcerations. Oral Surg Oral Med Oral Pathol 1984;58: 293-305

55.Porter SR, Scully C, Bowden J. Immunoglobulin G subclasses in recurrent recurrent aphthous
stomatitis. J Oral Pathol Med 1992;21: 26-27

56.Vicente M, Soria A, Mosquera A et al. Immunoglobulin G subclass measurements in recurrent
recurrent aphthous stomatitis. J Oral Pathol Med 1996;25: 538-540.

57.Pedersen A, Pedersen BK. Natural killer cell function and number of peripheral blood are not altered in
recurrent aphthous ulceration. Oral Surg Oral Med Oral Pathol 1993;76: 616-619.

58.Ueta E, Umazume M, Yamamoto T, Osaki T. Leukocyte dysfunction in oral mucous membrane
diseases. J Oral Pathol Med 1993:22: 120-125

59. Taylor LJ, Bagg J, Walker DM, Peters TJ. Increased production of tumour necrosis factor by peripheral
blood leukocytes in patients with recurrent oral aphthous ulceration. J Oral Pathol Med 1992;21: 21-25
60.Natah SS, Hayrinen-Immonen R, Hietanen J et al. Increased density of lymphocytes bearing
gamma/delta T-cell receptors in recurrent aphthous ulceration (RAU). Int J Oral Maxillofac Surg 2000;29:
375-380

[J]NRD2311284 International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijrti.org/

