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FLOW CYTOMETRIC ANALYSIS OF LYMPHOCYTES
IN NORMAL AND INFLAMED PULP

Seon-Ah Kim, D.D.S., Kwang-Shik Bae, D.D.S., M.S.D., Ph.D.,
Dept. of Conservative Dentistry, Graduate School, Seoul National University

The purpose of this study was to examine the distribution of lymphocyte populations
in normal, reversibly inflamed and irreversibly inflamed human dental pulp tissues using
flow cytometry. Flow cytometry, with specific antibody and fluorochrome reagent allows
us to know cellular properties of hematolymphoid cells by measuring fluorescence of stained
cells.

Before extirpation of pulps in routine endodontic treatment, the clinical diagnosis were
performed by symptom. The extirpated pulp tissues were divided into normal pulp group
(N=5), reversible pulpitis group(N=10) and irreversible pulpitis group(N=7).

The specimen was placed into RPMI 1640 medium, minced into small pieces, and then
digested in medium with collagenase. The cell suspension was resuspended in PBS for
monoclonal antibody staining of T lymhocytes(CD3+), B lymphocytes (CD19+), T helper
cell(CD4+) and T supressor cell(CD8+). The percentages of cells were counted by FACS-
tar(BD) flow cytometer. Following results were obtained;
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1. In the most normal and inflamed pulps, the percentages of T lymphocyte, B lymphocytes,
T helper cell and T suppressor/cytotoxic cell were less than 1% in total counted pulpal

cells.

2. The higher percentages of T, B, T helper and T suppressor cells were observed in
irreversible pulpitis group as compared with the normal pulp and reversible pulpitis
group but the differences between groups were not statistically significant (p>0.05).

3. The percentages of T helper cells (CD4+ cells) were greater than that of T suppres-

sor/cytotoxic cells (CD8+ cells) in the inflamed pulps.

Key word : pulp, flow cytometry, monoclonal antibody, T lymphocyte, B lymphocyte, T
helper cell, T suppressor/cytotoxic cell
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Table 1. Clinical symptom and clinical diagnosis of experimented

teeth.

tooth no.| SP cold heat | EPT | percu. | caries | PPD | Clinical Dx.
1 25 3 under normal
2 36 present * 4 over | irreversible
3 27 3 under normal
4 16 present| * 7 * under | irreversible
5 44 * 5 under | reversible
6 35 * 2 present| under | reversible
7 17 * 6 * under | irreversible
8 12 * 3 present| under | reversible
9 45 3 over reversible
10 16 * 4 present| under | reversible
11 15 present| * * 4 over | irreversible
12 36 3 under normal
13 46 present| ¥ * 3 under | irreversible
14 24 * 5 under | reversible
15 27 present * 6 under | irreversible
16 35 * 3 under | reversible
17 26 present| % 4 present| under | irreversible
18 16 * 3 present| under | reversible
19 37 . 3 under normal
20 23 * 3 under | reversible
21 21 * 4 under | reversible
22 47 3 under normal

SP, spontaneous pain ; PPD, periodontal pocket depth ; *, response to stimuli ; under, under

4 mm ; over, over 4 mm

AA Eeldte 2P EFE A} 7))
2mg/m] collagenase (C-0130 Sigma Chemical
Co)E 78l 37C, 5% CO, incubatorol A]
4587 Fo] 9 Al X = (single cell sus-
pension) & Y& ¥ fetal calf serum¥® sodium
azide7} ¥3¥ PBS(phosphate-buffered sa-
line) &2 2-33] A3} dop+ =g #
Z3l7] 9% 4L Al

ztzte] GAFEYA 5uE A XSG &
0] 4T oJF-& o)A 3087 ¥HEAI &,
PBSZ 23] A3yt T du79 B dut79
FTE S 94 anti-Leu-4-fluorescein iso-
thiocyanate conjugate ¢ anti-Leu-16-PE con-
jugate antibodyE AF8-3}3l, anti-Leu-3a-PE
conjugate®} anti-Leu-2a-FITC conjugate anti-
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Table 2. Percentages of each lymphocyte in normal pulps.

T cell T cell T cell T cell
(CD 3+ celD (CD 19+ celD (CD 4+ cell) (CD 8+ cel
011% 022% 0.00% 0.14%

0.00 % 0.00% 0.00% 0.04%

042 % 0.28% 0.58% 0.45%
001% 0.01% 0.00% 0.01%
014% 0.13% 0.16% 0.14%

Table 3. Percentiges of each lymphocyte in pulp tissues diagnosed as reversible pulpitis.

T cell T cell T cell T cell
(CD 3+ cell) (CD 19+ cell) (CD 4+ cell) (CD 8+ cell)
0.12% 0.06 % 0.09% 0.09%
0.05% 0.57% 0.05% 0.37%
007 % 0.44% 0.09% 0.14%
0.17% 0.27% 0.40% 0.15%
041% 0.26% 0.45% 0.35%
020% 0.01% 0.12% 0.06 %
0.15% 0.10% 0.08% 0.07%
0.06 % 0.55% 0.03% 0.16%
0.32% 0.32% 052% 0.42%
0.11% 0.08% 0.18% 0.12%

Table 4. Percentiges of each lymphocyte in pulp tissues diagnosed

as irreversible pulpitis.

T cell T cell T cell T cell
(CD 3+ celD (CD 19+ celD) (CD 4+ cell) (CD 8+ cell)
0.71% 1.16% 0.89% 0.42%
21.05% 3.35% 18.75% 8.19%
0.16% 0.36% 0.26% 0.26%
0.87% 0.75% 0.00% 0.44%
0.18% 0.16% 0.16% 0.09%
4.28% 0.15% 256% 0.54 %
0.66% 0.40% 0.56% 0.30%

B 53 gk, & APTY fA
a9 1,2,3% .

ARAFZEG HFPANFETAN 4 F
9 oo P vlgo] 3 YA
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(p>0.05, oneway ANOVA test)
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Fig. 1. Dot-plot histograms illustrating the light scattering characteristics of normal pulp.
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Fig. 2. Dot-plot histograms illustrating the light scattering characteristics of pulp tissues
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Table 5. Mean percentage and standard deviation of each lymphocyte.

T cell(CD3+) B cell(CD19+) Th cell(CD4+) Ts cell(CD8+)

normal pulp 0.14% +0.17 0.13% +0.12 0.15% +0.25 0.16% +0.17
reversible pulpitis = 0.17% +0.12 0.27% +0.20 0.20% +0.18 0.19% +0.13
irreversible pulpitis 3.99% +7.66 093% +1.20 3.31% +6.86 146% +2.97

The differences between groups were not statistically significant.
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