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Localization of Interleukin—1 (IL—i) mRNA —expressing macrophages in human inflamed

gingiva and IL—1 activity in gingival crevicular fluid
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The purpose of this study was to determine the exact cell type and site(s) involved in
interleukin—1 (IL—1) production during gingival inflammation. By combining immunchistochemistry
and n situ hybridization, I.L—1 messenger RNA (mRNA) —expressing cells in human
inflamed gingiva were identified as macrophages. The rate of IL—1a mRNA expression in
these macrophages was the same as IL—1 8 mRNA expression.

Additionally, the rate of IL—1 mRNA expression was higher in tissue sections furthest
from sulcular areas than in those closest of sulcular lesions, although more macrophages
were present at the sulcular site. The IL—1 activity in gingival crevicular fluid (GCF)
obtained from inflamed gingiva was higher than that from healthy gingiva and decreased
after periodontal therapy. The IL—1 activity in GCF was almost completely abolished by the
addition of anti—IL—1« antibody but not anti—IL—1p8 antibody, indicating that IL—1a is
the predominant form in GCF. However, the IL—1 activity in GCF was unrelated to the
number of IL—1 mRNA —expressing macrophages in the same gingival site where the GCF
was obtained at the same time. | | |
The results suggest'that macrophages in the oral side contribute to the .production of IL—1

but those in the sulcular side play a different role in the generation of gingival infammation.
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Table 1 Clinical assessments of the sampling sites

sample GI PD(mm) LA(mm) BL(%)

GCF only 0o - 22 1 - 7 2 - 11 10 - 90

(n = 44) 1.4+0.62  4.9+1.7 6.7+1.8 53.0+23.1

GT only 1 -2 5 -9 7 - 10 20 - 90

(n = 13) 1.6+0.6 6.9+1.2 8.5+1.3 59.3+17.7

GCF and GT 1 -3 3 - 11 4 - 14 30 - 100

(n = 14) 1.5+0.5 5.5¢2.7  7.3%2.7 68.6+20.7

Mean*SD 1.4+0.6 5.3+1.9  7.0+1.9 59.0+23.3

a: range (minimum value—maximum value)

b: mean+SD:
sampling sites.

the respective mean score of clinical parameters measured on the

GI: Gingival index; PD: Probing depth; LA: Loss of attachment
BL: Alveolar bone loss on roentgenographs.
GCF: Gingival crevicular fluid; GT: Gingival tissue.
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. i Fig.1
In inflamed gingival tissues, autoradiographs show
bindng of IL—1a/IL—18 oligonucleotide probes
3 " _ (1A, /1B. 1A’ and 1B’ are darkfield micrographs)
' X - - to macrophages depicated by immunoperoxidase
technique (arrows) .
. A few macrophages (arrows) are observed by
immunohistochemistry in healthy gingival tissues,
‘ - L while neither IL—1a nor IL—18 (not show)
. mRNA demonstrated (1C). X500
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Table 2 The numbersd of IL—1 mRNA expressmg macrophages m human inflamed

gmgwal tlssues

Location in specimen

(n = 11 sites)

Sulcular 1/3 Middle 1/3 Oral 1/3
Total Mg 117.8 + 4.9  62.6 % 1.9 90.8 + 3.6
IL-la mRNA(+) M@ 17.8 + 1.7  18.3 z 1.1 37.1 + 1.6
(15.1%)° (29.2%) . (40.9%)
IL-1B mRNA(+) MO 16.9 + 1. s 18.3 + 1.4 34.8 + 1.9
I (4. 3%) (38.3%)

(29.2%)

The number of macrophages in sulcular 1/3 was more than those in middle 1/3 or oral 1/3.
IL—1 mRNA —expressing macrophages in oral 1/3 were observed more than those in
sulcular or middle 1/3. There was no difference between the locahzatlon of IL—1a mRNA
expressmn and that of IL—18 mRNA expressmn |

a: number of IL—1 mRNA (+) macrophages (M ¢ ) Zmean'iSE/mmz |

b: significant difference vs.

c: (%)

oral 1/3 (P<0.01)
: percentage of IL—1 mRNA expressing Mqﬁ
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Fig. 2 |
ILL—1 activity in GCF: healthy vs. periodontitis.
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Fig. 3

The reduction of IL—1 activity in GCF
following periodontal treatment.

IL—1 activity in GCF was measured before
and after periodontal treatment. All cases
showed the reduction of IL—1 activity.

IL —1 activity of GCF obtained from inflamed
gingiva is much higher than that from healthy
gingiva. Bar represents the mean£+SD for each

group.
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Effects of anti—human 1L —1 antlsera on the
activity of IL—1 in GCF.

Anti—human IL—1a antiserum blocked the activity
to stimulate murine thymocyte proliferative responses,
but anti—human IL—1§ failed to do so. This
figure shows that the IL—1e« is predominant form
in GCF.

@: GCF samples

/\: control level (background)
(O: recombinant IL—1« (1U/ml)
[ recombinant IL—1 8 (1U/ml)
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Table 3 IL—1 in GCF and gingival tissue sampled simultaneously

The numbers (mean/mmz) of

IL-1 in GCF

IL-1 mRNA-expressing cells Histology
location in specimen

Sample S M o) % inhibition U/ml

#29 IL-la 5.7 5.2 24.3 100 2500 B
IL-1B 3.5 2.6 19.1 0

#35 IL-la 20.0 17.4  65.2 100 4217 T
IL-1B 17.4 9.6 56.5 17

#65 IL-la 17.2 19.1 24.3 98 997 Plasma
IL-18 14.8 15.7 24.3 -0

#67 I1L-1la 7.0 37.4 41.3 91 5608 Plasma
IL-1B 19.1 43.5 24.3 5

#74 I1L-la 15.2 19.1 36.5 88 1180 T
IL-18 27.4 12.2 12.2 11

#75 1L-la 62.6 28.7 57.8 100 2135 B
IL-1B8 35.7 38.3 53.9 0

S: sulcular 1/3, M: middle 1/3, O: oral 1/3 of gingival tissue samples.

9% inhibition=

1— { (dpm of thymocyte +mitogen+sample+anti—human IL—-l

antiserum) — (dpm of thymocyte+mitogen) } x 100.

The most noticeable cell types were shown as T: T cells,

Plasma cells in the “Histology”
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