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Abstract . The etiology of oral leukoplakia has not been elucidated. A previous study using in
situ staining with a DNA-binding fluorescent dye (Hoechst 33258) demonstrated numerous small
granular structures in the cytoplasm of the epithelial cells in leukoplakia, suggesting that microor-
ganisms were present. Furthermore, it was speculated that the microorganisms in the epithelial
cells were oral mycoplasma. In this study, to examine intracellular infection by mycoplasma in
epithelial cells with leukoplakia, fluorescent immunohistochemistry was performed using anti-
mycoplasma rabbit polyclonal antibodies. Thirty-one formalin-fixed, paraffin-embedded specimens
of leukoplakia without epithelial dysplasia and 19 epithelial dysplasia specimens were examined.
Normal appearing mucosa specimens were used as controls. In all specimens of leukoplakia
without epithelial dysplasia, numerous small granular fluorescing structures were observed within
the cytoplasm of epithelial cells. In 10 of 19 (52.3%) specimens with epithelial dysplasia, fluorescing
structures were observed, but were not observed in the remaining 9 specimens. In normal-
appearing mucosa specimens, a few or no fluorescing structures were observed. These findings
strongly suggest that mycoplasma infection is related to hyperkeratosis of oral mucosa. However,
the relation between mycoplasma infection and epithelial dysplasia could not be clarified.
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Table 1. Examined materials and immunofluorescent results of leukoplakia without epithelial dysplasia.

No. Age Sex Location Types of keratinization Immunofluorescence
1 70 M gingiva hyperorthokeratosis ++
2 59 F gingiva hyperortho-and-parakeratosis ++
3 53 F gingiva hyperkeratosis + +
4 73 F gingiva hyperparakeratosis + -+
5 44 M gingiva hyperkeratosis ++
6 71 F gingiva hyperkeratosis ++
7 59 F gingiva hyperortho-and-parakeratosis ++
8 75 F gingiva hyperorthokeratosis ++
9 78 F gingiva hyperorthokeratosis, hyperplasia ++
10 79 F gingiva hyperortho-and-parakeratosis ++
11 57 F gingiva hyperkeratosis ++
12 33 M gingiva hyperorthokeratosis +
13 49 M gingiva hyperorthokeratosis ++
14 54 M gingiva hyperkeratosis + +
15 75 M gingiva hyperkeratosis +
16 56 F gingiva hyperkeratosis ++
17 70 M gingiva hyperparakeratosis +
18 75 F gingiva hyperkeratosis +
19 70 M cheek hyperkeratosis + +

20 77 F cheek hyperparakeratosis +

21 48 F cheek hyperparakeratosis ++
22 45 M cheek hyperortho-and-parakeratosis ++
23 67 M cheek hyperkeratosis ++
24 57 M cheek hyperkeratosis + -+
25 47 F tongue hyperkeratosis ++
26 70 M tongue hyperkeratosis ++
27 75 M tongue hyperkeratosis ++
28 53 M palate hyperkeratosis + +
29 51 F palate hyperorthokeratosis +

30 76 M palate hyperkeratosis ++
31 58 F lip hyperorthokeratosis +
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) v G50,000BA7 %N Z, PPLO REih4 fE&I L
72o B % PPLO BSH#IT37°C, 5 HRHEE &R,
4°C, 304718110,000X & T L, BE L1, %
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Table 2. Examined materials and immunofluorescent results of epithelial dysplasia.

No. Age Sex Location Degree of dysplasia Immunofluorescence
1 56 M tongue mild dysplasia ++
2 87 M tongue mild dysplasia +
3 82 F tongue mild dysplasia —
4 46 F tongue mild dysplasia —
5 72 F gingiva mild dysplasia ++
6 61 F cheek mild dysplasia —
7 73 F tongue moderate dysplasia -
8 60 F tongue moderate dysplasia -
9 54 M tongue moderate dysplasia —
10 74 F gingiva moderate dysplasia +
i1 66 F gingiva moderate dysplasia +
12 64 M gingiva moderate dysplasia +
13 78 F cheek moderate dysplasia ‘ —
14 87 F cheek moderate dysplasia —
15 69 M tongue severe dysplasia +
16 71 M tongue severe dysplasia +
17 78 M gingiva severe dysplasia ++
18 55 M cheek severe dysplasia +
19 85 F floor severe dysplasia -
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Table 3. Examined materials and immunofluorescent results of normal mucosa neighboring various

lesions.

No. Age Sex Lesions Immunofluorescence
1 71 M cavernous hemangioma +
2 26 M mucous cyst -
3 54 M squamous cell carcinoma +
4 24 F ranula -
5 46 M calcifying odontgenic cyst +
6 42 M irritation fibroma -
7 79 M pyogenic granuloma —
8 67 M squamous cell carcinoma +
9 30 F squamous cell carcinoma -
10 51 M pleomorphic adenoma +
11 45 M lipoma +
12 53 M imflammatory fibrous hyperplasia —
13 65 F epithelial dysplasia, moderate -
14 65 M fibrous hyperplasia -
15 57 F cavernous hemangioma +
16 42 M mucous retention in the mucosa —
17 53 F fibrous hyperplasia —
18 21 F mucous cyst -
19 31 M mucous cyst -
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Fig. 1. Fluorescent immunohistochemistry of Mycoplasma-infected Vero cells (X40). (a) Anti-mycoplasma
rabbit polyclonal antibody as primary antibody showing small granular fluorescing structures
within the cytoplasm. (b) Normal rabbit serum as primary antibody showing no fluorescence.
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Fig. 2. HE staining (a, X10; ¢, X20) and fluorescent immunohistochemistry (b, X10; d, X 20) of leukoplakia
without epithelial dysplasia showing numerous small gr}anular fluorescing structures in the
cytoplasm of epithelial cells extending from the granular layer to the prickle cell layer.

Fig. 3. HE staining (a, X10) and fluorescent immunohistochemistry (b, X10) of leukoplakia without
epithelial dysplasia similar to that in Fig. 2. In addition, fluorescing structures were seen in a part
of the cornified layer.



Fig. 4. HE staining (a, X10; ¢, X10) and fluorescent immunohistochemistry of leukoplakia with mild
epithelial dysplasia showing small granular fluorescing structures in the epithelium with severe
hyperkeratosis (b, X10), but not in the epithelium with slight to moderate keratinization (d, X 10).
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Fig. 5. HE staining (a, X10; ¢, X10) and fluorescent immunohistochemistry of leukoplakia with moderate
epithelial dysplasia showing small structures similar to those in Fig. 4. (b, X10; d, X 10).
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Fig. 6. HE staining (a, X10; ¢, X10) and fluorescent immunochistochemistry of leukoplakia with severe
epithelial dysplasia similar to that in Fig. 4. (b, X10; d, X 10).
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C-b

Fig. 7. HE staining and fluorescent immunohistochemistry of foci of epithelial dysplasia and normal
epithelium in the same thin-sectioned material.
(A,B) foci of severe epithelial dysplasia, (C) normal epithelium. HE staining of foci of severe
epithelial dysplasia (A-a, X10; B-a, X10) and normal epithelium (C-a, X10), fluorescent
immunohistochemical staining of foci of severe epithelial dysplasia (A-b, X10; B-b, X10) and
normal epithelium (C-b, X10). Foci of severe epithelial dysplasia (A-b) showing a few small
granular fluorescing structures in the cytoplasm of epithelial cells, while another foci of severe
epithelial dysplasia (B-b) and normal epithelium showed few such structures (C-b).
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WA, b bHLIEEEY A v (HPV) A3, [OfE BALNY, ISLLFEHELTOREBRE T



Fig. 8. HE staining and fluorescent immunohistochemistry showing various degrees of dysplasia in the
same thin-sectioned material.
(A) foci of mild epithelial dysplasia, (B, C) foci of moderate epithelial dysplasia, (D) foci of severe
epithelial dysplasia. HE staining (A-a, X10; B-a, X10; C-a, X10; D-a, X10), fluorescent
immunohistochemical staining (A-b, X10; B-b, X 10; C-b, X 10; D-b, X10).
Foci of epithelial dysplasia showing a few fluorescing structures (D-b) or few that (A-b, B-b, C-b).
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Fig. 9. HE staining (a, X10; ¢, X20) and fluorescent immunohistochemistry of normal-appearing mucosa
showing few or no fluorescing structures (b, X10) or showing a few fluorescing structures above

the epithelium (d, X20).
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