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BACKGROUND: Chronic graft-vs.-host disease (cGVHD)

is a common and serious complication after bone marrow

transplantation (BMT). However, the detailed process of

oral lichenoid lesions of cGVHD is still unknown. There-

fore, we investigated the immunohistopathological fea-

tures of cGVHD compared with oral lichen planus (OLP)

and healthy controls.

METHODS: Nineteen allogenic BMT recipients with a

histopathological diagnosis of cGVHD were investigated.

We investigated the immunohistopathological features

of cGVHD compared with OLP and healthy controls.

RESULTS: Immunohistopathological features showed

that the infiltrations of CD4-positive T cells of cGVHD

and OLP were significantly larger than those of the

normal oral mucosa (P < 0.005). A larger number of

CD8-positive T cells was infiltrated in cGVHD and OLP

compared with the normal oral mucosa (P < 0.001).

The difference in the number of CD4- and CD8-positive

T cells between cGVHD and OLP was not significant. The

infiltrations of Langerhans cells (CD1a) in cGVHD and

OLP were significantly larger than those in the normal

oral mucosa (P < 0.005). The difference in the number of

Langerhans cells between cGVHD and OLP was not

significant. CD68-positive macrophages were more

frequently seen in cGVHD and OLP than in the normal

oral mucosa (P < 0.0001). The difference in the number

of CD68-positive macrophages between cGVHD and

OLP was not significant.

CONCLUSIONS: It is suggested that Langerhans cells

and CD8-positive T cell may play a major role in the

pathogenesis of the oral lichenoid lesions of cGVHD, and

the immune response was inducted in OLP as well as the

oral lichenoid lesion of cGVHD in this study.

J Oral Pathol Med (2006) 35: 33–6

Keywords: chronic graft-vs.-host disease; immunohistopatholog-

ical; oral lichen planus; oral lichenoid lesion; oral manifestation

Introduction

Recently, bone marrow transplantation (BMT) has been
frequently performed in the treatment of severe aplastic
anaemia and acute leukaemia. Graft-vs.-host disease
(GVHD) is one of the most important complications of
BMT. Specific target tissue includes skin, liver, gastro-
intestinal tract, and oral mucosa and salivary glands.
Especially, oral manifestations of chronic GVHD
(cGVHD) is the most serious long-term complications
that influence quality of life (QOL) of patients.

Chronic GVHD involving the skin and mouth exhibits
a clinical feature with lichenoid eruptions that is consid-
ered to reflect disturbances within the immune system (1).

In addition, it is reported that cytotoxic T cells play a
major part in the pathogenesis of oral lichenoid lesions
in patients with cGVHD (2). In addition to T lympho-
cytes reacting against host histocompatibility antigen,
infectious agents might be predisposing factors for the
development of GVHD (3). Furthermore, some studies
of skin GVHD in mice models reported that host
Langerhans cells that persist in the skin following BMT
are responsible for the induction of GVHD (4, 5).
However, the detailed mechanisms of oral lichenoid
changes of cGVHD is still unknown.

The purpose of this study was to examine by
immunohistopathology biopsies from the oral mucosa
of patients with cGVHD and compared to those from
patients with OLP, as well as healthy control groups
with normal oral mucosa.

Patients and methods
Patients and biopsy specimens
Sixteen allogenic BMT recipients with a histopatholog-
ical diagnosis of cGVHD were investigated. The biopsy
was performed under local anaesthesia at Oral and
Maxillofacial Surgery, Yamaguchi University Hospital
of Medicine. Two lip biopsies were taken from lower lip.
Other biopsy specimens were taken from oral lichenoid
lesions (10 buccal mucosa, three gingiva and one
tongue). All biopsy specimens were fixed in 10%
formalin solution and paraffin-embedded.
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Two control groups consisting of six patients with
oral lichen planus (OLP) and six healthy patients
(control group) with no clinical signs of oral mucosal
lesions in the study. The biopsy specimens of OLP were
taken from buccal mucosa, gingiva and tongue. Those
of healthy patients were also taken from buccal mucosa,
gingiva, tongue and lip. The sections examined were all
taken from one area of the biopsy specimens.

Monoclonal antibodies
The cell infiltrates were studied using monoclonal
antibodies against CD4 (helper T cells; Novo, NCL-
CD4-1F6), CD8 (cytotoxic T cells; Novo, NCL-CD8-
4B11), CD1 (Langerhans cells; Novo, NCL-CD1a-235)
and CD68 (macrophages; Novo, NCL-CD68-KP1).

Histopathological observation
About 6 mm sections were cut, mounted and specimens
were stained with haematoxylin and eosin (H & E) for
histopathological interpretation.

Immunohistochemical observation
Cut and mounted specimens were deparaffinized and
rehydrated to distilled water. The sections were incu-
bated with each monoclonal antibody for 24 h at 4�C
and were washed in phosphate-buffered saline (PBS).
No procedure undertaken to block endogenous peroxi-
dase activity. After washing, the sections were reacted
with horseradish peroxidase (HRP)-conjugated anti-
mouse IgG. They were incubated in 3-3¢-diaminobenzi-
dine tetrahydrochloride dehydrate (DAB; Aldrich,
Milwaukee, WI, USA) for 10 min and then rinsed with
distilled water. Later they were counterstained with
haematoxylin, dehydrated and mounted.

Quantitation of stained cells and statistical analysis
The number of positively stained cells were observed
under a light microscopy (Nikon Eclipse, Tokyo, Japan;
objective ·400). The counting was carried out in three to
four different fields of the basal cell epithelial and subepi-
thelial layers and within the epithelium by three persons.
Statistical analyses of differences between-groups

were by an unpaired t-test using the estimated mean
value of positive cells for each patient (Table 1).

Results
Helper-inducer (CD4) T cells and cytotoxic-suppressor
(CD8) T cells
The infiltrations of CD4- and CD8-positive T cells were
seen in the basal epithelial and subepithelial layers. The
infiltrations of CD4-positive T cells of cGVHD and
OLP were significantly larger than those of the normal
oral mucosa (P < 0.005). A larger number of CD8-
positive T cells was infiltrated in cGVHD and OLP
compared with the normal oral mucosa (P < 0.001).
The difference in the number of CD4- and CD8-positive
T cells between cGVHD and OLP was not significant
(Fig. 1).

Langerhans cells (CD1a)
The infiltrations of Langerhans cells (CD1a) in cGVHD
and OLP were significantly larger than those in the
normal oral mucosa (P < 0.005). The difference in the
number of Langerhans cells between cGVHD and OLP
was not significant (Fig. 2).

Macrophages (CD68)
CD68-positive macrophages were more frequently seen
in cGVHD and OLP than in the normal oral mucosa
(P < 0.0001). The difference in the number of CD68-
positive macrophages between cGVHD and OLP was
not significant (Fig. 3).

Discussion

Chronic GVHD is a common and serious complication
after BMT in which donor-derived T cells infiltrate and
attack host epithelial tissue such as skin and liver,
intestine and oral mucosa (2, 6, 7).

Several studies of skin GVHD reported a predom-
inantly CD4-positive T-cell infiltration (8, 9). On the
contrary, some studies of oral cGVHD showed CD8-
positive T-cell infiltration (10, 11). In cGVHD, focal
infiltration of the basal layers of the epidermis by
CD8-positive T cells, sometimes accompanied by
keratinocyte apoptosis, indicates activity and progres-
sion of the disease. These focal epidermotropic
lymphocytic infiltrates usually consist of CD8-positive
T cells (12). In addition, Van Epps reported that
transforming growth factor (TGF)-b-dependent
CD103 expression by CD8-positive T cells promote
selective destruction of the host intestinal epithelium
during GVHD (7). Moreover, T-cell receptor (TCR)
ligation triggers the secretion of chemokines that draw
other damaging cells, such as tumour necrosis factor
(TNF)-producing macrophages. However, the detailed
process of oral lichenoid lesions of cGVHD is still
unknown.

In the present study, the infiltration of CD4- and
CD8-positive T cells was seen under the basal epithe-
lial and subepithelial layers. A larger number of CD4-
and CD8-positive T cells in the specimen from
cGVHD and OLP groups was found than those from
healthy control groups. However, Mattsson et al.
reported that a similar ratio of CD4:CD8 cells was

Table 1 Mononuclear cell infiltrations
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found in the specimens as in the healthy control group
(11). On the contrary, Fujii et al. also found an
increased number of CD8 cells in the oral mucosa of
patients with cGVHD (2). Our results are agree with
those of Fujii et al. (2).

In addition, the difference in the number of CD4- and
CD8-positive T cells between cGVHD and OLP was not
significant in this study. De Panfilis andRowden reported
that CD8-positive T cells was increasing according to
the several stages (light, moderate, severe) of OLP (13).

a b
A

B

c

a b c

Figure 1 Infiltrations of (A) CD4- and (B) CD8-positive T cells: the infiltrations of CD4- and CD8-positive T cells in oral biopsy specimens from
patients with cGVHD, chronic graft-vs.-host disease (a); OLP, oral lichen planus (b) and normal oral mucosa (c). CD4- and CD8-positive T cells
were found in the basal epithelial and subepithelial layers (·400).

a b c

Figure 2 Langerhans cells (CD1a): the infiltrations of Langerhans cells (CD1a) in oral biopsies from patients with chronic graft-vs.-host disease
(cGVHD; a), oral lichen planus (OLP; b) and normal oral mucosa (c). Langerhans cells (CD1a) were seen within the epithelium (·400).

a b c

Figure 3 Macrophages (CD68): the infiltrations of CD68-positive macrophages in oral biopsies from patients with chronic graft-vs.-host disease
(cGVHD; a), oral lichen planus (OLP; b) and normal oral mucosa (c). CD68-positive macrophages were mainly seen in the subepithelial layer
(·400).
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In addition, CD68-positive macrophages were more
frequently seen in cGVHD and OLP than in the normal
oral mucosa. However, the number of CD68-positive
macrophages between cGVHD and OLP was not
significant in this study.
Later Duffer et al. reported that host-derived dend-

ritic cells are critical in priming donor CD4- and CD8-
positive T cells to cause GVHD, and selective targeting
of host dendritic cells may be a promising strategy to
prevent GVHD (14). In addition, Zhang et al. indicated
that host dendritic cells prime donor T cells before their
disappearance and play a critical role triggering donor
CD8-positive T-cell mediated GVHD, although host
dendritic cells disappear rapidly after allogenic BMT
(15). Some studies of skin GVHD in mice models
reported that host Langerhans cells that persist in the
skin following BMT are responsible for the induction of
GVHD (4, 5). In this study, the number of Langerhans
cells in the specimens from cGVHD and OLP was
significantly larger than those found in specimen from
the normal oral mucosa. The number of Langerhans
cells infiltrates was found in oral lichenoid lesions of
cGVHD as well as in OLP. These results suggested that
Langerhans cells are also responsible for the induction
of oral lichenoid lesions of cGVHD as well as previous
reports (4, 5, 11, 14–16).
In conclusion, it is suggested that Langerhans cells

and CD8-positive T cell may play a major role in the
pathogenesis of the oral lichenoid lesions of cGVHD.
Furthermore, it is suspected that the immune response
was inducted in OLP as well as the oral lichenoid lesion
of cGVHD in this study.
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