
Virchows Archiv A Pathol Anat (1991) 419:191-197 
Virchows Arch& A 
Pathological Anatomy 
and Histopathology 
�9 Springer-Verlag 1995 

Primed and naive helper T cells in labial glands 
from patients with Sjogren's syndrome 
J.B. Matthews 1, E.M. Deacon 1, G.D. Kitas 2, M. Salmon 2, A.J.C. Potts 1, J. Hamburger 1, and P.A. Bacon 2 

Departments of * Oral Surgery and Oral Pathology and 2 Rheumatology, University of Birmingham, St. Chad's Queensway, 
Birmingham B4 6NN, UK 

Received January 21, 1991 / Accepted May 31, 1991 

Summary. This study has investigated the presence and 
distribution of B cells, T cells and T-cell subsets within 
labial glands of patients with primary Sjogren's syn- 
drome (n=9) and secondary Sjogren's syndrome asso- 
ciated with rheumatoid arthritis (n = 8) using a sequen- 
tial double immunoperoxidase technique and true colour 
image analysis. The composition of the inflammatory 
infiltrates was similar in glands from both patient 
groups. B cells were normally present within large foci 
with few detected in diffuse infiltrates such that the ratio 
of T:B cells in foci (2.4: 1) was significantly lower than 
in diffuse infiltrates (7.3:1; P<0.001). In all infiltrates 
helper T cells (CD8 , CD3 +) predominated over sup- 
pressor/cytotoxic cells (CD8 +, CD3+; 2.7:1). Analysis 
of primed (CD45RA-, CD45RO +) and naive 
(CD45RA +, CD45RO ) CD8- T cells showed that the 
ratio of the primed to naive subset was significantly 
higher in focal (4.2:1) compared to diffuse (1.5:1; P <  
0.001) areas of lymphoid infiltration. These results indi- 
cate that the focal lymphocytic infiltrates characteristic 
of Sjogren's syndrome contain B cells associated with 
a T-cell population consisting predominantly of primed 
CD8- helper T cells. This latter population may be re- 
sponsible for upregulating glandular B-cell activity in 
Sjogren's syndrome. 
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Introduction 

Previous immunocytochemical studies of labial salivary 
glands from patients with primary and secondary Sjo- 
gren's syndrome have demonstrated that the major cell 
present within the focal lymphocytic infiltrates charac- 
teristic of this disease is the CD4 + T lymphocyte (Adam- 
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son et al. 1983; Lindahl et al. 1985; Matthews et al. 
1986). Although several studies have investigated the 
functional status of B lymphocytes within affected 
glands in respect of their ability to synthesise and secrete 
autoantibodies (Anderson etal. 1972; Horsfall etal. 
1989) and immunoglobulins bearing cross-reactive idio- 
topes associated with such antibodies (Fox et al. 1986a; 
Deacon et al. 1991), little is known about the functional 
status of the predominant CD4 + T-lymphocyte popula- 
tion. 

T lymphocytes express multiple forms of the leuco- 
cyte common antigen (CD45) which are transcribed by 
alternative usage of CD45 exons 4 6. CD4 + T cells can 
be divided into two reciprocal subsets expressing either 
the high-molecular-weight isoforms of leucocyte com- 
mon antigen (CD45RA, CD45RB) or the low-molecu- 
lar-weight variant in which exons 4~6 have been spliced 
out (CD45RO; Thomas 1989). Functionally, CD45R + 
CD4 T cells, which cannot respond to soluble recall anti- 
gens, are believed to represent naive or virgin cells 
whereas those expressing the exonless CD45RO isoform, 
which can respond to recall antigens and provide help 
for antibody synthesis (Morimoto et al. 1985), appear 
to be antigen primed or memory cells. Although it is 
unclear whether loss of CD45R and maturation from 
naive (CD45R +) to primed (CD45RO +) T cells reflects 
unidirectional (Sanders et al. 1988) or reversible (Bell 
and Sparshott 1990) differentiation after antigenic acti- 
vation, it is known that it is associated with increased 
expression of CD2, lymphocyte function-associated anti- 
gen 1 (LFA-1), LFA-3 and CD29 (Akbar et al. 1988; 
Sanders et al. 1988; Serra et al. 1988). 

CD45RO + primed CD4 T cells have been suggested 
to be increased and predominate in the peripheral blood 
of patients with a variety of diseases including rheuma- 
toid arthritis (Emery et al. 1987), systemic lupus erythe- 
matosus (Sato et al. 1987; Raziuddin et al. 1989), sys- 
temic sclerosis (Rose et al. 1985; Gustafsson et al. 1990) 
and Sjogren's syndrome (Sato et al. 1987). Although a 
similar preponderance of the CD4 + primed subset ap- 
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pears to occur wi thin  mos t  lesional  tissues studied 
(Moore  e ta l .  1988; Modl in  et al. 1988; Stein-Oakley 
e ta l .  1989; K a t a y a m a  e t a l .  1990), the data  available 
to date are l imited because of  the inheren t  difficulties 
of  in situ quant i f ica t ion  of  cell subsets which are charac- 
terised by ant igens  ( C D 4 5 R A  and  RO,  CD29,  CD4) 
shared by other  cell types, inc lud ing  CD8 + T cells, B 
cells, N K  cells, macrophages ,  epithelial  and  endothel ia l  
cells. 

In  order  to characterise the funct ional  status of the 
CD4 + T cells wi th in  the lymphoid  infil trates of  labial 
sal ivary glands f rom pat ients  with Sjogren's  syndrome 
we have investigated the presence and  d is t r ibut ion  of  
C D 8 -  T-cell subsets us ing a two-colour  indirect  immu-  
noperoxidase  technique and  combina t i ons  of mono c l on -  
al ant ibodies  al lowing phenotyp ic  ident i f icat ion of bo th  
the naive and  pr imed subsets. 

Materials and methods 

Patients and tissues. Labial salivary gland biopsy was performed 
under local anaesthesia on patients with primary Sjogren's syn- 
drome (n=9) and secondary Sjogren's syndrome associated with 
rheumatoid arthritis (n=8). Three to four salivary gland lobules 
from each specimen were snap frozen and stored in liquid nitrogen. 
The remainder of the tissue was fixed in neutral buffered formalin 
and processed to paraffin wax for routine histological analysis. 
All patients were referred for labial gland biopsy after full investiga- 
tion for connective tissue disease. They fulfilled at least three of 
the four diagnostic criteria proposed by Fox et al. (1986b) and 
all had clinical evidence of xerostomia, reduced whole saliva flow 
and/or stimulated parotid saliva flow (<0.3 ml/min), circulating 
autoantibodies, and focal lymphocytic infiltrates within minor 
glands (> 1 focus/4 ram2). All patients with rheumatoid arthritis 
were seropositive for rheumatoid factor and fulfilled the American 
Rheumatism Association criteria for classical or definite rheuma- 

toid arthritis. Patients with primary Sjogren's syndrome did not 
meet criteria for additional connective tissue disease. 

Immunocytochemistry. Serial, 5-gm-thick cryostat sections were air 
dried (60 rain), fixed in dry acetone (30 min) and air dried (5 10 
min) prior to staining by a double indirect immunoperoxidase tech- 
nique. Essentially, dry sections were incubated with the first mono- 
clonal antibody or antibody mixture (60 min; Table 1), washed in 
buffer ( • 3) and incubated with peroxidase-conjugated rabbit anti- 
mouse immunoglobulin (Dako, Copenhagen, Denmark 1/100 dilu- 
tion in buffer containing 10% normal human AB serum, 30 rain). 
After washing (x 3), bound peroxidase was visualised using 3,3' 
diaminobenzidine reagent (5 mg DAB in 10 ml buffer plus 10 gl 
30% hydrogen peroxide, 5 min), and unreacted substrate was re- 
moved by further washing ( x 3) prior to application and incuba- 
tion with the second monoclonal antibody (60 rain, Table 1). Sec- 
tions were thereafter washed ( x 3), incubated with peroxidase-con- 
jugated rabbit anti-mouse immunoglobulin (Dako, 1/100 dilution 
in buffer containing 10% normal human AB serum, 30 min), 
washed (x 3), incubated with peroxidase-conjugated swine anti- 
rabbit immunoglobulin (Dako, 1/100 dilution in buffer containing 
10% normal human AB serum, 30 rain), washed (x 3) and the 
bound peroxidase visualised using 4-chloro-l-naphthol reagent 
(10 mg in 20 ml buffer plus 10 gl 30% hydrogen peroxide, 5 
10 min). After further washing sections were mounted in glycerol 
jelly without prior counterstaining. All procedures were performed 
at room temperature and TR1S-buffered saline, pH 7.6, was used 
for all antibody dilutions and washing steps. 

The additional step of peroxidase-conjugated swine anti-rabbit 
immunoglobulin in the second staining run was included to increase 
the chloronaphthol reaction and counteract the problem of identi- 
fying small numbers of pale blue cells in an area containing large 
numbers of dark brown DAB-positive cells. The combinations of 
monoclonal antibodies used and the cell populations identified are 
shown in Table 1. These combinations were chosen to eliminate, 
as far as is practicable, inclusion of non-CD4 + T cells in estimates 
of primed and naive subsets. The method assumes that all CD8- 
T cells will express CD4. The apparently simpler combinations 
of WR16 or UCHL1 followed by anti-CD4 to identify primed 
and naive cells respectively, by sequential or true double staining 
techniques, was rejected because of the very weak staining obtained 

Table 1. Monoclonal antibody" combina- 
tions used to detect lymphocyte popula- 
tions 

No. Antibody combinations used Cell populations identified 

First mAb Second mAb Brown cells Blue cells 

1 L26 Leu4 B cells T ceils 

2 B941 Leu4 CD8 + cells CD8- T ceils 
(helper) 

3 B941 +WRI6 Leu4 CD8 + and/or CD8-, CD45RA- 
CD45RA + cells T cells 

(primed helper) 

4 B941 +UCHL1 Leu4 CD8 + and/or CD8 , CD45RO 
CD45RO + cells T cells 

(naive helper) 

5 B941 +L26+ WR16 CD8 + cells, CD8 , CD45RA + 
BRC-MI/MA5 B cells and T cells 

Macrophages (naive helper) 

6 B941 + L26 + UCHL1 CD8 + cells, CD8-, CD45RO + 
BRC-M1/MA5 B cells and T cells 

Macrophages (primed helper) 

" Specificity, source and dilution of antibodies: 
First layer: L26 (CD20, Mason et al. 1990; Dako, Copenhagen, Denmark), 1/50; B941 
(CD8, Dept. of Immunology, University of Birmingham), 1/200; WR16 (CD45RA, Moore 
et al. 1987), 1/200; UCHLI (CD45RO, Dako), 1/50; BRC-MI/MA5 (Macrophages, Sero- 
tec, Kidlington, England), 1/100. 
Second layer: Leu4 (CD3, Becton-Dickinson, Cowley, England), 1/100; WR16, 1/100; 
UCHL1.1/25 



by two different anti-CD4 antibodies (Leu3a and Dako T4) when 
used in the second staining step and the possibility of detecting 
CD4 positive macrophages (Matthews et al. 1984). Positive identifi- 
cation of the primed subset using anti-CD29 (4B4 and WRI9) 
was unsuccessful because of the known reactivity of epithelium, 
vascular endothelium and macrophages for this antigen (Modlin 
et al. 1988; Moore et al. 1988). Four serial sections of all specimens 
were stained, in order, with antibody combinations 1, 2, 3 and 
5. Three specimens were further investigated by staining another 
series of four serial sections for antibody combinations 5, 3, 4 
and 6 (Table 1). 

Controls. The following controls were performed on sections of 
palatine tonsil and submandibular salivary gland tissue showing 
inflammatory changes and the observations described apply to all 
antibody combinations unless stated otherwise. Omission of the 
first monoclonal antibody resulted in presence of blue stained cells 
alone which were present in similar numbers and in the same distri- 
bution as serial sections conventionally stained with the second 
monoclonal antibody alone. All staining runs included one set of 
sections in which the first monoclonal antibody/antibody mixture 
was replaced with buffer. As expected, omission of the first peroxi- 
dase-conjugated rabbit anti-mouse immunoglobulin layer and/or 
the DAB step resulted in detection of blue cells corresponding 
to cell populations identified by both monoclonal antibodies. Thus, 
with the antibody combinations used in this staining system, bind- 
ing of the first monoclonal antibody by peroxidase-conjugated rab- 
bit anti-mouse immunoglobulin followed by the DAB reaction ef- 
fectively precluded binding of the second monoclonal antibody 
and conjugated antibodies from binding to the same cells. 

Omission of the second peroxidase-conjugated rabbit anti- 
mouse immunoglobulin layer or both second conjugated antibody 
layers resulted in very pale reactivity or absence of blue cells respec- 
tively. Omission of the peroxidase-conjugated swine anti-rabbit im- 
munoglobulin layer alone diminished the staining intensity and, 
in some cases, the number of blue cells detected. Inverting the 
order of application of monoclonal antibodies in the L26-Leu3 
and B941-Leu4 combinations resulted in a reciprocal staining pat- 
tern and brown cells only, respectively. Omission of both mono- 
clonal antibodies removed all positive reactivity whereas use of 
the same monoclonal antibody or combination as both first and 
second monoclonal antibody gave brown cells only. 

Evaluation of sections. Double-stained sections were stored in the 
dark for a maximum of 5 days prior to evaluation. This precaution 
was taken because the blue chloronaphthol reaction product is 
subject to fading especially when left exposed to light. 

Estimation of T:B and CD8+:CD8 - T-cell ratios was per- 
formed by area measurements of blue and brown stained cell popu- 
lations within lymphocytic foci or areas showing diffuse infiltration 
using a Seescan Prism colour TV image analysis system (Seescan 
Imaging, Cambridge, UK) and microscope fitted with a x 25 objec- 
tive. A minimum of five foci and, when present, five areas of 
"diffuse" infiltration were examined per specimen. A focus was 
defined as a collection of 50 or more lymphocytes: so-called diffuse 
areas contained small foci (i.e. < 50 lymphocytes) and scattered 
individual lymphocytes in histologically normal parts of the speci- 
mens. 

Ratios of primed to naive CD8 = T cells were determined from 
cell counts of blue cells within the same five high power fields 
of focal or diffuse lymphocytic infiltrate in serial sections of each 
gland stained for these subsets. Ratios for all specimens were ob- 
tained from sections stained with antibody combinations 3 and 
5 (Table 1). Four different memory: naive ratios were determined 
for the three specimens stained with the four antibody combina- 
tions 5, 3, 4 and 6. Slides were examined at • 400 magnification 
using a microscope fitted with an eyepiece graticule. Image analysis 
was not used for this part of the study because of the relatively 
low number of naive cells and difficulties in resolving low numbers 
of pale blue cells against a background of dark brown cells. 

Statistics. Data were analysed using the Mann-Whitney U test. 
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Results 

All 17 labial  g land specimens exhibited focal lymphocyt -  
ic inf i l t ra t ion  and  12 also con ta ined  areas of  diffuse infil- 
t ra t ion  with small  accumula t ions  of  lymphocytes  
(Fig. 1). Subjective analysis  of  the i m m u n o s t a i n e d  sec- 
t ions failed to reveal any  differences between glands 
f rom the two pa t ien t  groups.  This was conf i rmed  by 
de t e rmina t ion  of  T:  B, C D S -  : CD8 + T-cell a nd  memor -  
y : n a i v e  helper T-cell rat ios (Table 2). For  a given type 
of  infi l t rate there were no  signif icant  differences between 
glands f rom pr imary  and  secondary  Sjogren 's  syndrome 
pa t ien t  groups.  However,  bo th  subjectively and  by quan -  
ti tative de t e rmina t ion  of  i m m u n o s t a i n e d  cell rat ios there 
were clear differences in the d is t r ibut ions  of  some cell 
types. Areas of diffuse lymphoid  inf i l t ra t ion  and  small  
accumula t ions  of lymphocytes  con ta ined  few B cells and  

Fig. 1. A diffuse lympho-plasmacytic infiltrate (A) and periductal 
lymphocytic foci (B, C). The germinal centre-like structure (*) with- 
in the large lymphoid focus (C) corresponds to an area composed 
predominantly of CD20 positive B lymphocytes, ttaematoxylin and 
eosin, x 200 
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Table 2. Mean ratios (• of cell popu- 
lations within focal and diffuse areas of Type of 
infiltration infil- 

trate 

Sjogren's Cell ratios (range) Mean 
group counted/field b 

T: B cells CD8 : CD8 + T Primed: naive a (+ SD) 

Focal 

Diffuse 

Significance c 

Primary 2.5_+1.9:1 2.5_+1.2:1 3.9_+1.4:1 120.6_+27.4 
(n=9) (0.5 6) (0.7-4.1) (1.5 5.9) 35.5_+11.1 
Secondary 2.4_+2.0:1 2.7_+1.2:1 4.5_+1.6:l 103.0_+30.0 
(n=8) (1.(~7) (0.8-4.0) (2.0 6.9) 24.8_+ 5.9 
All 2.4_+1.9:1 2.6_+1.2:1 4.2_+1.5:l 
(n = 17) (0.5-7) (0.7 4.1) (1.5-6.9) 
Primary 7.7_+5.5:1 2.8_+1.3:1 1.4_+0.6:1 18.9_+ 8.1 
(n=7) (3-17) (1.1-4.4) (0.6 2.4) 15.0+_ 4.1 
Secondary 6.6_+2.7:1 2.8_+0.8:1 1.7_+1.0:1 18.3_+ 6.1 
(n=5) (4~11) (1.6-3.6) (0.7-3.4) 12.6_+ 3.1 
All 7.3_+4.4:1 2.8_+1.1:1 1.5_+0.8:1 
(n = 12) (3-17) (1.1-4.4) (0.6-3.4) 

P<0.001 NS P<0.001 

a Primed:naive helper T-cell ratios determined using serial sections stained by antibody 
combinations 3 and 5 (Table 1) 
b Mean numbers of primed (upper) and naive (lower) cells counted per field 
c Mann Whitney U test; difference between ratios determined in focal and diffuse infiltrates. 
There were no significant differences between primary and secondary Sjogren's syndrome 
for a given type of infiltrate. NS, not significant 

Fig. 2. Areas of diffuse (A, B) and focal (C, D) lymphocytic infiltrate within serial sections of a labial gland from a patient with 
primary Sjogren's syndrome stained for CD3 (Leu4; A, C) and CD20 (L26; B, D) lymphocytes. Immunoperoxidase-haematoxylin, x 100 

had  significantly higher T:B-cel l  ratios ( 7 . 3 + 4 . 4 : 1 )  
c o m p a r e d  to focal infiltrates (2.4_+ 1.9:1 ; P < 0 . 0 0 1 ) .  B 
cells were normal ly  present  within the central  areas o f  
large foci and sur rounded  by T cells (Fig. 2). The ratio 
o f  C D 8 -  to CD8 § T cells was relatively cons tant  
t h r o u g h o u t  the specimens and no significant differences 
were detected between focal (2.6_+1.2:1) and diffuse 
(2.8 ___ 1.1 : 1) areas o f  infiltration. Whilst  pr imed C D 8 -  
T cells p redomina ted  over the naive subset within all 
g landular  infiltrates the ratio o f  the pr imed to naive phe- 

no type  was significantly higher in lymphoid  foci (4.2_+ 
1.5:1) c o m p a r e d  to diffusely infiltrated areas (1.5_+ 
0.8 : 1 ; P <  0.001). The percent  cont r ibut ion  o f  each lym- 
phocyte  subset in focal and diffuse areas o f  infiltration, 
determined f rom the cell ratios, are shown in Table 3. 
C o m p a r e d  to diffuse infiltrates, foci conta in  p ropor t ion-  
ally more  B cells and less T cells, C D 8 -  cells and naive 
C D 8 -  cells than  diffuse infiltrates. Pr imed C D 8 -  cells 
appear  to account  for  abou t  40% o f  lymphocytes  irre- 
spective o f  type o f  infiltrate. 



Table 3. Percentage contribution of lymphocyte types and subsets 
to focal and diffuse infiltrates 

Lymphocyte Type of infiltrate 

Focal Diffuse 

T + B cells 100 100 

B cells 27 a 12 

T cells 
CD3 + 73 (100) 88 (100) 
CD8 + 20.3 (27.8) 23.2 (26.4) 
CD8- 52.7 (72.2) 64.8 (73.6) 

Primed CDS- 42.6 (58.4) 38.9 (44.2) 
Naive CDS- 10.1 (13.8) 25.9 (29.4) 

a Percentage of lymphocytes derived using mean ratios shown in 
Table 2 for areas of focal and diffuse infiltration. Values in paren- 
theses are T subsets as percentage of T cells 
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The  overa l l  p r e p o n d e r a n c e  o f  T cells o f  the p r i m e d  
p h e n o t y p e  was con f i rmed  by  the large number s  o f  lym-  
phocy te s  wi th in  k n o w n  T-cell  a reas  which  s ta ined  for  
C D 4 8 R O  using the m o n o c l o n a l  a n t i b o d y  U C H L 1  
(Fig.  3) and  the s imi lar  m e m o r y  :na ive  ra t ios  obse rved  
in three  specimens  which  were also s ta ined  using ant i -  
b o d y  c o m b i n a t i o n s  inc lud ing  b o t h  U C H L 1  and  W R 1 6  
(Table 4). 

Discussion 

Using  a sequent ia l  doub le  i m m u n o p e r o x i d a s e  m e t h o d  
we have  d e m o n s t r a t e d  s igni f icant  differences in the dis- 
t r i bu t ion  o f  T and  B cells and  p r i m e d  and  naive  he lpe r  
T cells wi th in  focal  and  diffuse i n f l a m m a t o r y  inf i l t ra tes  
in lab ia l  sa l ivary  g lands  f rom pa t ien t s  wi th  S jogren ' s  
syndrome.  Foci  con t a ined  m o r e  B cells and  exh ib i ted  

Fig. 3. Serial sections of labial glands containing large (A, B) and medium-sized (C, D) infiltrates stained for CD3 (Leu4; A, C) and 
CD45RO (UCHL1 ; B, D). Many of the negative cells within the arrowed area are B lymphocytes. Immunoperoxidase-haematoxylin, 
x I00 

Table 4. Primed:naive ratios in three spec- 
imens determined using different mono- 
clonal antibody combinations 

Specimen Primed: naive cell ratios a 

Focal infiltrates Diffuse infiltrates 

(3:5) (3:4) (6:4) (6:5) (3:5) (3:4) (6:4) (6:5) 

1 2.5:1 2.3:1 2.0:1 2.2:1 1.5:1 1.2:1 1.0:1 1.3:1 
2 3.9:1 3.5:1 2.8:1 3.1:1 1.3:1 1.6:1 0.9:1 0.7:1 
3 5.4:1 4.2:1 6.0:1 7.7:1 ND ND ND ND 
Mean 3.9:1 3.3:1 3.6:1 4.3:1 1.4:1 1.4:1 1.0:1 1.0:1 

ND, Diffuse infiltrates not present 
a Ratio determined using antibody combinations 3 and 5, 3 and 4, 6 and 4 and 5 and 
6 (Table 1) 
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significantly higher primed:naive helper T-cell ratios 
than diffuse infiltrates. By contrast, the ratio of  CD8 + 
to C D 8 -  T cells was similar in all lymphoid infiltrates. 
This distribution was the same in glands from patients 
with both primary and secondary Sjogren's syndrome. 

The predominance of  primed helper T cells over the 
naive subset within focal infiltrates (about 81% of  CD8 - 
T cells) of  salivary glands from patients with Sjogren's 
syndrome agrees with previous double (Modlin et al. 
1988; Moore et al. 1988; Markey et al. 1990) and single 
(Moore et al. 1988; Stein-Oakley 1989; Katayama et al. 
1990) immunocytochemical studies at other inflammato- 
ry sites. The low primed: naive helper T-cell ratios in dif- 
fuse glandular infiltrates have not been previously re- 
ported in inflammatory lesions other than those asso- 
ciated with lepromatous leprosy (Modlin et al. 1988) 
where it has been interpreted as reflecting the known 
hyporesponsive state to Mycobacterium leprae in pa- 
tients with this condition. Although peripheral blood 
lymphocytes were not investigated in this study, it is inter- 
esting to note that the T: B and primed: naive helper T-cell 
ratios in diffuse infiltrates are similar to those reported 
in the circulation of patients with Sjogren's syndrome 
(Sato et al. 1987). However, simultaneous analysis of  pe- 
ripheral blood and lesional tissues has demonstrated se- 
lective accumulation of  the primed helper T cells within 
rheumatoid synovium (Moore et al. 1988) and lesions of 
tuberculoid leprosy (Modlin et al. 1988). The finding of 
significantly higher primed to naive helper T-cell ratios in 
focal compared with diffuse salivary gland infiltrates sug- 
gests that a similar selective accumulation of the primed 
subset may also occur locally in Sjogren's syndrome. 

If  many of the small collections of  lymphocytes repre- 
sent sites of  future focal infiltration, our data suggest 
that an initial, almost exclusively, T-cell-rich glandular 
infiltrate, containing primed and naive helper popula- 
tions in similar proport ions to that found in peripheral 
blood, progresses to lymphoid foci containing significant 
numbers of  B cells and a selectively increased primed 
helper T-cell population. This increased primed-to-naive 
ratio might reflect selective migration and/or retention 
within the site, in situ proliferation or phenotypic con- 
version after entering the site due to mediators in the 
microenvironment. That  selective migration and/or  re- 
tention might occur is supported by the known high 
level of  expression by primed cells of  surface adhesion 
molecules capable of  binding to many cell types includ- 
ing endothelial cells (LFA-1, CD2) and, possibly, fibro- 
nectin (CD29). Indeed, in vitro experiments have demon- 
strated that primed cells are more effective than naive 
,cells in binding to endothelial cells under various culture 
conditions (Pitzalis et al. 1988). By contrast, in situ pro- 
liferation seems less likely as there are relatively low 
numbers of  activated, interleukin-2 receptor expressing 
T-cells, antigen-specific cells (Modlin etal .  1988) or 
Ki67-positive proliferating cells (Matthews and Mason, 
unpublished observations) demonstrable within lesions. 
Although phenotypic conversion to the primed pheno- 
type has been demonstrated in vitro in response to var- 
ious stimuli (Akbar et al. 1988; Salmon et al. 1989), evi- 
dence for in vivo conversion at inflammatory sites is 

lacking. Whilst our data do not  differentiate between 
these possibilities, if the diffuse infiltrates do represent 
the initial glandular lesion and if selective migration is 
important  in accumulation of  primed cells, then local 
factors, released after initial infiltration of the site, must 
be involved. 

There is no direct evidence that the functions ascribed 
to the primed and naive helper T subsets from in vitro 
experiments occur in vivo. However, the close anatomi- 
cal assocation between T cells of  the primed phenotype 
and B-cell foci, thought to contain expanded clones of  
CD5 + (Youinou etal .  1988) and rheumatoid factor 
cross-reactive idiotype expressing B cells (Fox et al. 
1986a; Deacon et al. 1991) also suggests a functional 
relationship between these cell types. It is interesting to 
speculate that a local increase in helper-inducer function 
might be one factor responsible for upregulated B-cell 
proliferation which is reflected in the known increased 
risk of  lymphoproliferative disorders in Sjogren's syn- 
drome including malignant lymphoma of  the salivary 
glands (Talal and Bunim 1964; Kassan etal .  1978; 
Schmid et al. 1989). 
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