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Statement of Problem: Papillon Lefevre syndrome (PLS) is a rate autosomal recessive
disorder, which is characterized by palmar- plantar hyperkeratosis and rapid periodontal
destruction of primary and permanent dentitions.

Purpose: The aim of the present study was to evaluate the peripheral blood neutrophil
function including random locomotion, chemotaxis and oxidative mechanism of killing in a
group of patientswith PLS.

Materials and Methods. Peripheral blood was obtained from 8 PLS patients and 92
healthy control subjects. PMN mobility was measured by a modification of the
micromethod of Addison and Babbage. Latex-Stimulated NBT reduction test described by
Park et al wasfollowed. Datawere analyzed by Mann Whitney U test.

Results: The chemotactic activity in the PLS group was significantly lower than control
group (89.5+21.6 vs 113+16 mm, P<0.002). The rate of NBT reduction by PLS patients
leukocytes was 50.6+14.9% in comparison with the control group (52.2+16.1%). The
patients group showed a random locomotion rate of 46.5+104 mm. This value for the
control group was 43.9+13.6 nm. Both oxidative mechanism of killing and random location
were not significantly different from those of the healthy control subjects (P>0.05).
Conclusion: The present study indicated an impaired neutrophil chemotaxis in PLS

patients.
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In 1924 Papillon and Lefevre described two
ghlings from a fird-cousn maing, with
condition characterized by diffuse transgradient
pamoplantar keratoss and the premature loss
of the deciduous and permanent teeth. The
condition became known as PapillonLefevre
syndrome (PLS) and subsequently more than
250 cases have been reported up to 1998.(1+2)

In the current classfication of pamoplantar
keratodermas, PLS is the type IV of pamo-
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plantar ectoderma dysplasa® This syndrome
is an autosoma recessve disease with unknown
eliology. Genetic andyds in dafected families
has shown a linkee in the region of 11qgl4-
q21.24

Recently, mutation of the cathepsin C gene has
been identified as the underlying genetic defect
in LS8

Although the mechanisn of  periodonta
degtruction is not known, a possbly impaired
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immune response is suspected. Some reports of
functiond anomdies of polymorphonuciear
(PMN) cdls induding chemotaxis, phagocy-
togs and intracdlular killing support this idea
Defects in  neutrophil chemotaxis have been
reported by severa investigators 19 whereas
norma chemotaxis has been reported by
others.(15-17)

Both defective random locomotion ¥ and
norma random locomotion %17 of neutrophils
have been reported.

Reports on the phagocytic and bactericida
ability of PMNs in PLS patients aso showed
conflicting results.

Impaired neutrophil phagocytosis®121®  normd
or dightly increased phagocytosis™®, increased
superoxide production %, impaired superoxide
production*?, reduced  myeloperoxidase
activity'? defective®”and norma  intracellular
killing activity of neutrophils agang stgphylo-
coccus aureus %19 have been reported.

This study was designed to assess peripherd
blood neutrophil functions induding random
locomoation, chemotaxis and oxiddive
mechaniam of killing in a group of Iranian PLS
patients.

Materialsand Methods

Patients Group:

Petients group was consisted of 8 PLS patients
(2 boys and 6 grls). They beonged to 7
families and ther mean age was 11.3 years
(range: 5-29).

They had not receved any periodonta
trestment or medication including antibiotics,
anti-inflammatory and hormona drugs during 6
months before entering to the study. Ninety-two
hedthy individuds with mean age of 15.5 years
(range: 5-32) were dso studied as the group
control.

Thee individuds were checked for the
presence of any ord or systemic disorders.
Alcohalic or smoking people were not
consdered. Informed consent was obtained
fromall subjectyparents.
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Sera Collection:

Seven ml of heparinized peripherd blood was
collected from the patients and hedthy controls
a 800-10:.00 am by venipuncture of the
antecubital vein after 10 hours of fasting.

Neutrophil Chemotaxis Assay:

PMN mobility was measured by a modification
of the miccomehod of Addison and
Babbage.®Y Briefly, leukocytes were separated
by dextran sedimentation from 5 ml o
heparinized peripherd blood from PLS patients
and hedthy controls. Cells were washed and the
concentration was adjusted to 2 10° cdlgml in
phosphate-buffered sdine (PBS). Chemotactic
factor was generated by adding 0.02 m
Escherischia coli endotoxin (1.5 mg/ml, Sgma,
USA) and 0.1 ml of norma serum to 1 ml PBS.
A Whatman disc (13 mm diameter) was placed
into eech wdls of a plagic plae (Fow
multidisc FB20). 0.2 ml of chemotactic reagent
and 0.2 ml of PBS (as negative control for
random locomotion) were gpplied to the wdls.
A membrane from pretested micropore filters (3
mm pore Sze, 13 mm diameter, Millipore, USA)
was placed on each disc and onto this, a plastic
cp filled with 0.25 ml of cdl suspenson was
inverted. After gppropriate incubation a 37°C,
membranes were removed, fixed and Sained
with hematoxylin and methylenblue. The X40
objective of a microscope was adjusted on the
membrane surface and focused down to the
lowest level a which a lesst five cdls were
seen. The distance was measured on  the
miccometer of the  microscopes  fine
adjugment. The mean of ten observations on
each of duplicate membranes was taken.

Nitroblue tetrazolium dye reduction test:
Latex-stimulated NBT reduction test described
by Park et d was performed.?? Cels (10%/ml)
were incubated for 15 min a& 37°C with equa
volume of 0.2% NBT (Sgma, USA) in PBS.
Then 50 nL latex paticles (0.8 mm, Difco
Laboratories, USA) were added.
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After 15 minutes incubation a 37°C, the
sugpenson was gently mixed and cdl smears
were prepared. The percentage of cdls that
engufed laex patides and  contaned
intracdlular blue-black formazan deposts was
determined  on  Wright-Giemsaestained  dide
preparations. Two individuds assessed a least
200 cdlls.

Statistical analysis:

The results of the PLS group were compared
datidticdly to those of the control group using
Mann Whitney U tet. The reaults were
expressed as asgnificant level of P<0.05.

Results

Random locomoation, chemotaxis and NBT
vaues of the PLS patients and control group are
presented in Table |. The random locomotion
vadue of the PLS group showed no dgnificat
difference with the control group [46.5+ 10.4 vs
43.9+13.6 mm.

A gdidicdly ggnificant decrease (P<0.002) of
peripheral blood neutrophils chemotaxis in PLS
group (89.5+21.6 mm) was obsarved in
comparison with control group (113+16 mm).

No ggnificant difference in NBT reduction test
was observed between patient and control
groups (50.6+£14.9% vs 52.2+16.1%).

Discussion

Studies of periodontal diseases have shown the
important role of PMNSs functions in defending
agang periodontal pathogens and preventing
the periodountium from infection. In the present
dudy the functiond cgpacity of neutrophils
induding random locomotion, chemotaxis and
NBT reduction in a group of patients with PLS
was evauaed. It was found a dgnificatly

decreased chemotaxis of neutrophils in these
patients compared to the control group. Various
cases of PLS with depressed  neutrophil
chemotaxis have been reported. Firali e 4
dudied the chemotaxis of neutrophils in 7
patients with PLS using the zymosan activated
serum assay and found that not only chemotaxis
but dso spontaneous migration was depressed
in dl the patients®® In another study PMNs
from 2 cases of PLS showed depressed random
locomoation and chemotaxis.®

In the preset sudy a normad random
locomotion of PMNs in dl the patients was
observed. In agreement to this result, random
locomotion showed no decrease in two other
studies. 1617

D'Angdo e d’ have reported leukocyte
chemotaxis deficiency in a three-year-old girl.
In this patient, a reduction of myeloperoxidase
content of neutrophils was adso detected. In
another study PMNs from 2 cases of PLS
showed depressed chemotactic response to
FMLPand IL-8.14

The mechanism of impaired chemotaxis in PLS
patients is not known. Abnorma neutrophil
chemotaxis can be occurred due to defects in
cedl adheson molecules or cdl activation and
movement  dements 24 Cytokines such as
TNF-a and IL-1b can enhance the expression of
adherence molecules and down regulate FMLP
receptors and decrease chemotaxis®>?®) Serum
elevation of these cytokines coincident with
dtered  neutrophil  function in  juvenile
periodontitis has been shown.?"?® As, it has
been reported, a complete absence of dipeptidyl
peptidase | (cathepsin C) activity is the cause of
PLS.®) Cathepsin C has an essentid role in the
activation of granule serine proteases expressed
in  both lymphoid ad mydod cdls

Table I: Neutrophil function test in PLS patients and control group

Examination PLSgroup (n=8) Control group (n=92) P value
Mean + SD Range Mean + SD Range

Random locomotion 46.5+10.4 mMm 35-62 43.9+13.6 nm 20-86 NS

Chemotaxis 895+21.6 mMm 57-122 113+16 mm 72-143 <0.002

NBT 50.6+14.9% 37-80 52.2+16.1% 32-89 N.S.

NS: Not Sgnificant
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These proteases are implicated in a wide
variety of immune and inflammatory
processes, including phagocytic destruction
of bacteria and local activation or
deactivation of cytokines and other
inflammatory mediators. In a recent sudy, a
mouse deficient in dipeptidyl peptidase | was
generated.®®  Although these mice showed
norma in vitro chemotaxis, they were resdant
to induction of acute arthritis and adso showed a
defect in neutrophil recruitment. The decrease
in inflammatory  cdl  accumulation  was
accompanied by a decrease in locd production
of TNF-a and IL-13 production supporting the
hypothess tha  neutrophil-derived  serine
proteases are involved in the regulaion of
cytokine production at Sites of inflammation.

There are some reports indicating the correction
of neutrophil chemotaxis function following
treatment or spontaneoudy.

Bullon e d®® reported impaired neutrophil
chemotaxis in two sisters affected by PLS.(*?
Neutrophil function was corrected in both
sdes dter scding and  root  planning.
Improvement of neutrophil chemotaxis defect in
two patients was aso reported spontaneousy
ater 7 yeas®?® |n another study the
improvement of the patient's PMN function
was coincident with the lack of detection of
certain periodontopathic bacteria. Y It indicates
that decreased chemotaxis might not be a
primary cause but is secondary to other factors
involved in the pathogenesis of the disease, eg.
soluble becterid factors that ther ability to
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modulate or block chemokine receptors have
been shown.32:33)
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pathogenesis of the disease and the mechanisms
involved in  diminished neutrophil  function
needs more invedigaions especidly a the
molecular leve.
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