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Abstract

CD4 T lymphocytes play a central role in allergic reactions. Thus the
present study aimed to, immunohistochemically, evaluate the presence
of these lymphocytes in rabbit gingival tissues after the replacement of
Cenobone. This experimental one way blinded study was performed on
20 gingival tissues gathered from disease-free rabbits with or without
bone powder, respectively groups A and B. Immunohistochemical envision
method was performed for mapping CD4 lymphocytes. The number and
intensity of staining were compared between groups in 5 consequent
HPF without overlap with the light microscope in connective tissue. Data
were analyzed by Fisher exact test, Wilcoxon, and chi-square statistically
in SPSS20 software. The number of CD4 T cells was higher in group A
compared to group B. (P=0.02) Pattern of distribution in connective tissue
did not show a difference between the two groups. (P=0.41). Results of
the present study might confirm the role of CD4 T in an allergic reaction
to bone powder material and suggest this cell as a useful factor for the
prediction of allergic reactions in the first weeks of surgery. Further studies
in this field are required.
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Introduction

Today dental implants are very popular among
populations.' After tooth extraction and before
implant replacement, one main problem is the
quantity and quality of remaining bone tissue for
future support of the implant.? So, today bone grafts
are used widely in dental science for promoting the

healing process of hard tissue and its subsequent
healing effects on soft tissue, especially in dental
implant surgeries. These grafts can be obtained
from patients own body, individuals other than the
patient, non-human species, or synthetic man-made
products.®*
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Some disadvantages have been reported for
autogenous bone grafts like root resorption or feeling
discomfort in donor body site. On the other hand,
decalcified freeze-dried bone allografts (DFDBA)
have shown promise in the bone healing process.
So DFDBA are used generally by dentists for bone
augmentation.? These bone fillers are believed to
have no antigenic effect.*® Although in some studies
adverse reactions to allogenic bone grafts have
been reported.®”# So a predictive factor for early
recognition of allergic reaction and prevention of its
progress seems necessary.

The purpose of this study was to try to address
a particular factor that might be useable for the
prediction of onset or progression of allergic
reactions in response to bone powder Ceno-bone
(made by Hamanand Saz Baft Tissue Regeneration
Corporation, Iran).* Immunological reactions can
happen as a humoral response (type I, Il, and
Il reactions) or delayed type IV cell-mediated
response. Type IV hypersensitivity is reported
to be associated with implant-related allergic
reactions.®'® In this type of reaction, T cells play
a major role. Li et al have reported an increase in
CD4+ lymphocyte count in peripheral blood one to
two weeks after replacement of decalcified freeze-
dried bone scaffolds." Therefore in this study
presence of CD4 positive T lymphocytes in rabbit
gingival tissues after replacement of Ceno-bone
were immunohistochemically investigated as a sign
for allergic reaction.

Fig.1: Cenobon powder placed in incision
area and sutured with vicryl 4-0

Materials and Methods

This experimental study was performed on 20 gingival
tissues obtained from 10 disease-free rabbits. This
study was approved by Ethical Committee od
Isfahan Azad university. Under general anesthesia,

a one-centimeter incision was performed on the
right side of mandibular posterior gingival tissue.
An equal amount of Ceno bone powder (500 -1000
micromilimetre in total dimension) was placed in
the incision area and sutured with vicryl 4-0 (group
A). Then on the left side of the mandibular posterior
gingival same incision was performed but only
sutured with vicryl 4-0 to make sure if the allergic
reaction is due to bone powder and not the sutures

(group B). (fig1)

All the rabbits were kept in the same place with the
same diet for 20 days. (11) Rabbits with any sign of
infection were excluded from the study.

After 20 days a biopsy was performed on the
surgical site with a tissue punch. Specimens were
placed in 10% buffered formalin and submitted to
the pathology laboratory for immunohistochemical
staining and mapping of CD4+ lymphocytes.
Routine laboratory procedures were performed for
each sample and a paraffin blocks were obtained.
From each paraffin block, a section (5 microns)
was prepared and slides were stained with CD4+
antibody (BiojnexClon, USA) by Envision technique.
CD4+ cells were stained brown in light blue
background. (fig2 &3)

Fig.2: Negative immunohistochemical staining
of samples for mapping CD4+ cells.(x40)

Fig.1: Cenobon powder placed in incision
area and sutured with vicryl 4-0
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The quantity (number of cells) and quality (staining
intensity) of stained CD4+ lymphocytes were
evaluated using light microscopy in 5 consequent
high power fields(HPFs) without overlapping.
The pattern of cell distribution was studied in four
areas: Junction of epithelium and connective tissue,
superficial or papillary connective tissue, deep or
reticular connective tissue, and inside the vascular
lumen. Data were analyzed by Fisher's exact, Chi-
square, and Wilcoxon statistical tests in SPSS20
software.

The Number of Cells
No brown cells -

19

11-30 cells ++
>30 cells +++

Staining Intensity
No brown cells -
Light brown cells +
Dark brown cells ++
Black cells

+++

Results

Wilcoxon test showed a significant difference in the
number of CD4+ cells between groups (A: with bone
graft and B: without bone graft). (P=0.02) (table1)

0-10 cells +
Table1: number (percent) of stained cells between two groups
Number of stained cells groupA n(%) groupB n(%) Pvalue
0-10 2(22.2) 7(77.8) 0.02
11-30 1(11.1) 1(11.1)
>30 6(66.7) 1(11.1)
Table 2: Distribution of Cd4+ cells between two groups(Pvalue>0.05)
Epithelium connective Cells inside Superficial and deep  Deep connective
tissue junction vascular lumen connective tissue tissue
Group A 6 1 9 0
Group B 4 3 8 1
P value 0.4 0.5

25 222 222

Hght broven dark brovn black

Saroup A @arouph

Fig. 4: Intensity of staining
between groups (%)

No difference was observed between the intensity
of staining between groups. (Pvalue=0.41) (fig4)

No difference was observed between the distribution
of CD4+ cells in location (superficial or deep
connective tissue, junction of epithelium and

connective tissue and inside vascular lumen as
shown in table 2. (table2)

Discussion

T cells are related to rejecting or tolerating the
biomaterials and grafts.'? Anderson et al believe
macrophages play an important role in the rejection
of biomaterials.' Callaghan et al believe this process
is set off by CD4 T cells.” Wu et al showed an
increase in the number of CD4 T-cells 14 days after
replacement of bone powder followed by a decrease
in the number of these cells in peripheral blood
after the second week of surgery.® li et al showed
CD4 T cells increase in peripheral blood cell count
in weeks 1and 2 and a decrease in week 4 after
surgery." This increase in the number of CD4 T cells
in peripheral blood might be related to systemic or
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other local factors thus in the present study we tried
to evaluate CD4 T cell count directly in the surgical
site of bone powder replacement as our study group
and the results were compared to a control group:
same surgical site in opposite quadrant of the same
animal without bone powder but with vicryl sutures.
Because hypersensitivity reactions to any kind of
sutures have been reported before.’ We used vicryl
sutures to reduce the possibility of such reactions.

In the present study, an increase in CD4 Tcell count
in connective tissue 20 days after surgery was
observed in the study group compared to the control
group. We could not compare the results of the
present study to studies of Wu et al, and Li et al as
the present study is an immune-histochemical study
on tissue sections rather than peripheral blood.8"
But the recruitment of CD4 T lymphocytes cells
into connective tissue might be responsible for the
reduction of the number of these cells in peripheral
blood.'® Further studies are required to evaluate the
role of these cells in graft survival.

Conclusion

Results of the present study might confirm the role
of CD4 T in an allergic reaction to bone powder
material and suggest this cell as a useful factor for
the prediction of allergic reaction in the first weeks
of surgery. Further studies in this field are required.
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