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Gingival crevicular studies in patients 
with neutrophil dysfunction
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Neutrophil granulocytes constitute 
90 —100% of the leucocyte population 
of the human gingival crevice where 
they  respond to  the chemotactic 
challenge of plaque bacteria, as on 
other mucosal surfaces. They are cru
cial to  homeostasis b u t also contri
bute with both protective and to  a 
lesser extent, destructive response 
mechanisms to  the pathogenesis of 
the periodontal diseases [1, 10, 16].

The importance of neutrophils to 
host defence is seen in the high mor
bidity and m ortality  still associated 
w ith deficiency states, particularly 
those of a quan tita tive  nature. In  
cyclical neutropenia, for example, life- 
-threatening bacteraem ia and septi
caemia may be caused by oral com
mensal bacteria, and early-onset, ra 
pidly destructive periodontitis under
line the vital role of the cell to  normal 
health  [5, 12]. Neutropenia is often a 
feature of leukaemic states and is one 
result of cytotoxic chemotherapy.

Purely functional disorders of neu
trophils present a less serious th rea t 
to  survival, bu t can predispose to in
fection. The most intensively studied 
condition is chronic granulomatous 
disease (CGD), in which the intrinsic

defect is in the oxygen-dependent kil
ling system. Several varian ts exist, 
b u t classically the disease is X-linked 
and  thus identification of both  the 
boys affected and the female carriers 
w ithin a family is im portan t [2]. Stu
dies of gingival crevicular neutrophils 
(GCN) have confirmed th e  integrity  of 
the  oxygen-dependent system  and de
m onstrated its high ac tiv ity  [8, 9, 10]. 
Being easily accessible, the  cell should 
also provide a marker of m igration and 
system ic function, and  this paper 
describes investigations performed on 
crevicular cells from individual pati
ents with both qualitative and quan
tita tiv e  disorders.

M a teria ls  a n d  M e t h o d s

A ll m eth o d s used fo r th e  collection, 
c o u n tin g  an d  functional te s t in g  o f  bo th  
p e r ip h e ra l venous blood (P B N ) a n d  gingi
v a l c rev icu la r neu troph ils  (G C N ) h av e  been 
d e sc rib ed  in  detail p rev io u sly  [6 , 8 , 9, 10, 
15].

Neutropenia and quantitation
1) I n  a  9 year-old  b o y  w ith  congen ita l 

n e u tro p e n ia , GCN w ere co llec ted  and  
c o u n te d  during  a  n e u tro p e n ic  p h ase  for 
co m p a riso n  w ith  th e  P B N  v a lu e s . A  n itro - 
b lu e  té tra zo liu m  (N B T) t e s t  w as a lso  p e r
fo rm ed  on  b o th  groups o f  cells.
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2) Cell c o u n ts  w ere p e rfo rm e d  on 17 
occasions in  a  26 year-o ld  fem ale  p a tie n t 
w ith  a c u te  m yelom onocy tic  leu k ae m ia , 
fro m  th e  tim e  o f diagnosis to  th e  tim e  of 
h e r d e a th , a  perio d  o f th re e  m o n th s .

3) A  1 5 y ea r-o ld  girl w ith  a c u te  m ono
cy tic  le u k a e m ia  becam e feb rile  a n d  septi- 
caem ic a f t e r  a  period  of rem iss ion , a n d  w as 
show n to  h a v e  severely  d ep ressed  bone 
m arro w  fu n c tio n . A ccording to  a  s ta n d a rd  
p ro to co l, tw o  successive g ra n u lo c y te  t r a n 
sfusions w e re  g iven, using h e r  17 y ea r-o ld  
H L A -ty p e d  b ro th e r  as d o n o r. N e u tro 
ph ils  w e re  co llected  w ith  a  c o n tin u o u s  flow  
cell s e p a r a to r ,  2 u n its  (1.9 X Ю 10 ce lls /u n it) 
be ing  tr a n s fu s e d  w ith  a  17 h o u r  in te rv a l 
b e tw e e n . F o r  severa l d ays, no  n eu tro p h ils , 
h ad  b een  d e te c ta b le  in th e  p e r ip h e ra l  blood 
a n d  v e ry  few  in  crev icu la r w ash in g s . Cell 
c o u n ts  w e re  m on ito red  p r io r  to ,  du ring  
a n d  a f t e r  th e  2 tran sfu s io n s. A n N B T  te s t 
w as p e rfo rm e d  on th e  GCN sam p le  a t  1 32 
h o u rs  p o s t-tran sfu s io n .

Functional Assays

A ) A  53 y ear-o ld  m a n  w ith  chronic 
m y e lo id  leu k ae m ia  (CML) w as s tu d ie d  over 
a  4 y e a r  p e rio d , from  d iagnosis u n ti l  th e  
te rm in a l p h a se  o f his illness. A m o n g  te s ts  
ca rr ied  o u t  on  b o th  P B N  a n d  G C N  w ere 
a  c y to ch e m ica l assay  o f n e u tro p h il a lka line  
p h o sp h a ta se  (N A P), acco rd in g  to  a  s ta n 
d a rd  te c h n iq u e  [3], p e rfo rm ed  a t  th e  tim e 
o f d iag n o s is , an d  a  sim ilar a s s a y  o f  m yelo 
p e ro x id a se  (M PO) in  th e  G C N  [4], p e rfo r
m ed  d u r in g  a n d  a f te r  th e  com m en cem en t 
o f t r e a tm e n t .

B ) F u r th e r  to  a  p rev ious s tu d y  [11 ], in 
v e s tig a tio n s  w ere carried  o u t  in  a  fam ily  
k now n  to  h e  affected  b y  C G D . N itro b lu e  
té tra z o l iu m  te s ts  were p e rfo rm ed  o n  P B N  
a n d  G C N  fro m  a  6  y ea r-o ld  b o y  w ith  th e  
X -lin k ed  d isease and  also  on  cell from  
b o th  p a re n ts .

R esu lts

A lthough variable, GCN counts, 
using a  standardised rinsing technique 
[16], are in the range 1 —1 2 x l0 4/ml

washings (1 — 12 X 107/1). Normal P B N  
values were taken  as 2.2 — 9.0X 10®/1.

Neutropenia and quantitation

1) In  the  9 year-old hoy, the neu tro 
penic s ta te  was confirmed by a PB N  
value of 0.62X10®/], but the GCN 
count was norm al at 1.7X107/1. The 
NBT tes t performed on both  cell 
groups gave a  normal result.

2) Figure 1 shows the PB N  and 
GCN counts over 90 days for the  
patient w ith acute myelomonocytic 
leukaemia. The initially high PB N  
count was due to the large num ber of 
blast forms present. In general i t  can 
be seen th a t  the GCN counts para l
leled those of the PBN, with the  for
mer s tarting  to  decline first, in the 
term inal stage.

3. Figure 2 shows the kinetics of 
neutrophil passage into the crevicular 
fluid following granulocyte tran sfu 
sion. Of im portance was the observa
tion th a t  cells were easily collected 
from the  exudate fluid some consi
derable tim e before being detectable 
by routine haematological screening 
of the peripheral blood samples. The 
GCN NBT tes t value at 132 hours 
was 43.1% positive cells (control value 
42%), and compares to 11.6% during 
a phase of active disease.

Functional assays

A) The N A P scores for the p a tien t 
with CML demonstrated a reflection 
of the expected low PBN value in 
the GCN, being 22 (120) and 62 (187) 
respectively. Control figures are in
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F ig . 1. P erip h era l venous b lood ( — — — —) an d  g ing ival c rev icu la r ( --------------- ) n eu 
tro p h il coun ts in  a  25 y ea r-o ld  fem ale p a tie n t w ith  a c u te  m y e lom onocy tic  leukaem ia. 
T h e  b a rs  m ark ed  T  re p re se n t p e rio d s o f chem o th e rap y , an d  th e  e rro r  b a rs  show  th e  sem

for 1 0  coun ts

F ig . 2. P e rip h e ra l venous b lood  a n d  gingival c rev icu la r n e u tro p h il co u n ts  in  a  15 year-old  
fem ale  p a tie n t w ith  a c u te  m o n o cy tic  leukaem ia in  response  to  2  g ra n u lo c y te  transfusions. 
N o rm a l values a re  show n b y  th e  v e rtica l b a rs  a n d  th e  e rro r  b a rs  show  th e  sem  values

fo r 1 0  co u n ts  o f th e  c rev icu la r cells



206 M J  Kowolik, JA  Raeburn: Gingival crevicular studies in  patients

brackets. The MPO scores were, be
fore trea tm en t, 67, 10 days a fte r  com
m encem ent, 84 and 45 days after 
com m encem ent 185, i.e. a t  a norm al 
level.

B) In  th e  6 year-old boy w ith  X-lin- 
ked CGD, neither PBN nor GCN res
ponded in  the  unstim ulated or stim u
lated  N B T  test. Cells from the  father 
gave a  norm al response, while those 
from  th e  m other a value 44% norm al 
control.

D is c u s s io n

N eutrophils migrating into th e  gin
gival crevice are functional cells and 
have chemotactic ability sim ilar to  
th a t  o f P B N  [14]. Systemic deficien
cies, w hether in number or function, 
could be reflected in these cells, 
a lthough selective m igration o f suh- 
-populations of cells may occur [8, 9]. 
Indeed, in  the neutropenic boy  s tu 
died, th e  GCN count was norm al. 
T ogether w ith the data for p a tie n t 3, 
where GCN appeared soon a fte r  tran s
fusion, i t  would appear th a t  th e  cre
vicular area  is an im portant site  of 
m igration. Furthermore, the  cell co
unts perform ed for patient 2, showed 
th a t GCN were always detectab le  
even w hen PBN were not, as on days 
10 and  35 — 40 (fig. 1). I t  is likely th a t, 
in th e  absence of an in travascu lar 
pool, transfused cells rapidly margi- 
nate  an d  pass to the tissues. T hus it  
is p robable  th a t the PB N  detected  
after 60 hours, and certain ly  after 
120 hours, were of host origin, w ith 
recovery (temporary) of th e  bone 
m arrow  following.

In  congenital neutropenia cell func
tion is usually normal [5], and this 
was supported by the NBT tes t results 
for patien t 1 and after treatm ent, for 
patient 3. The detection of functional 
alterations in GCN was also demon
strated in pa tien t A, with CML, fir
stly by confirm ation in GCN of the 
typically low NAP value, and then of 
the gradual improvement in cytoche- 
mical MPO score, with treatm ent. 
Myeloperoxidase may be a useful m ar
ker in leukaemias, with prognostic 
value [7, 13]. A t no tim e were blast 
cells seen in the exudate fluid, and 
this is to  be expected if only functional 
cells are able to  m igrate from vessels, 
via connective tissues onto mucosal 
surfaces.

Previous work had demonstrated 
the ability to detect CGD carrier sta
tus from GCN NBT test [11]. The 
results presented here, from another 
family, confirm this by illustrating 
the absolute lack of response in both 
PBN and GCN from a boy with CGD, 
and the partial response of GCN from 
his mother.

Neutrophils in the gingival crevice 
can be collected easily and atraum ati
cally, so th a t monitoring of systemic 
functions by this method may be 
helpful in the severely ill patient or 
where few cells are available, as in 
the neutropenic states.
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