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SY STEMIC lupus erythem atosus (SLE) is  a disorder w ith
a w ide  range of im m unological abnorm alitie s . The
results  of the  s tudie s  undertaken  in  th e last decade
in dicated that SLE pathogenesis  w as  m ainly con-
nected w ith th e breakdown  of the activation  con trol
of B and T cells , generating humoral or cell-m ediated
response s  again st several s elf-antigens of affe cted
cells . The  last s tudies  dem onstrate that the role of g d
T lym phocytes  in  autoim m une  dis eas es  can  be espe-
cially  im portan t. Flow  cytom etry te chn iques  were
used to in ve stigate  the  num ber  and percen tage of TCR
g d T cells  and their  m ost fr equen t subtypes  in
peripheral blood of 32 patients  w ith SLE and 16
healthy volunteers . We also correlated TCR g d ce lls
number w ith the  level of T CD3+ , T CD4+, T CD8+ , and
NK (CD16) ce lls  (cytom etric m easurem ents) and SLE
activity (on the basis  of c linical in vestigations). Our
studies  were  prelim in ary attem pts to evaluate the  role
of that m in or  T cell subpopulation  in  SLE. Absolute
numbers  of ce lls  ex pre ss ing g d TCR in m ost SLE blood
specim ens w ere s ignificantly low er than  in  the  con-
trol group (P<0.006). How ever, s in ce  the  leve l of total
T ce ll population  w as also decreased in  the  case  of
SLE, the  m ean values  of the  pe rcen tage  g d T cells of
pan  T lym phocytes  were almost the s am e in  both
analysed populations (7.1% vs  6.3%, respectively). In
con trast to  V d 2+ and V g 9+ subtypes  of pan  g d T cells,
V d 3+ T cells  number was higher  in  SLE patients  (20 3
10 ce lls / m l) than  in  healthy con trol group (2 3 2
cells / m l) (P=0.001). How ever, w e found no diffe r-
ences  be tw een the  numbers  of pan g d T lym phocyte s
and studied th eir  subtypes  in  the  patients  w ith active
and in active  disease. These cell subpopulations were
doubled in  the treated patients  w ith  im m unosup-
press ive  agen ts  in  com parison  w ith  untreated ones ;
how ever, data were  not s tatis tically  s ignificant. Our
study in dicated that V d 3+ subtype of g d T ce lls  seem s
to be in volved in  SLE pathogenesis ; how ever, we
accept the  idea that the  autoim m unity does  not
develop from  a s in gle abnorm ality, but rather from  a
number of differen t events .

Key w ords: SLE, Lymphocytes, g d T cells, NK ce lls, Disease
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Introduction

Systemic  lupus erythematosus (SLE) is a disorde r w ith
a w ide  range of immunologic al abnormalities. The
disease is  characterized by B cell activation and
formation of autoantibodies against nuclear, cyto-
plasmic and ce ll surface  antigens.1 ,2 However, increas-
ing evidence  indicate s a critic al role  of T cells,
particular CD4+ cells in induc ing B ce ll hyperactivity.3

On the  other hand, insufficie nt suppressor ce ll ac tivity
may be re sponsible for autoantibody overproduction.
De fec tive concanavalin A-induced suppre ssor ce ll
function4 ,5 and suppre ssor /cytotox ic  re sponse s to
Epste in-Barr virus (EBV)6 have  been demonstrated in

SLE patients. Most human mature T cells ex press a b

T-cell receptors  on the membrane (TCR a b ) in
association w ith the signal transduc tion of CD3
complex . These  TCR a b T ce lls  are  the central
lymphocytes  in the immune  system. They provide
specific pathogen re cognition and long-te rm memory
all w ithin the  contex t of distinguishing foreign from
se lf antigens.7

Subpopulation of T-ce ll, w hich ex presses  TCR g d

receptors ( g d T ce lls) w as identified 15 years  ago8 ,9

but its significance  in immune  re sponse  and patho-
genesis of diffe re nt dise ases is s till poorly unde rstood.
TCR g d receptors repre sent a disulphide-linke d het-
erodimer composed of re arranged g and d chains
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homologous to the  TCR a b and Ig heavy and light
chains, w hich contribute to spec ific ity of T ce lls and B
ce lls.10 Human g d T cells range from 1% to 15% of
peripheral blood lymphocyte s and show  a predile c-
tion for the  red pulp of the spleen and the gastro-
inte stinal tract.1 1,1 2 g d T ce lls play a role in host
epithe lial surface control and early stage  engagement
in immune  response against viruse s, bacteria and
parasites before  the  re cruitment of a b T ce lls.7 The y
are  able to react w ith antigens  both in a major
histocompatibility complex  (MHC) -restricte d and
MHC-unre stric ted fashion.13

The  pathologic  re levance  of g d cells in human
autoimmune  dise ases is suggeste d by their re ac tivity to
highly conse rved stress proteins and by the ac cumula-
tion of g d T ce lls  in affec ted organs.1 4 –17 The  possible
role  of g d T cells in autoimmune  dise ase  is also raised
by their ability to recognise  se lf antigens . Increased
percentage s of TCR g d cells  have been found in the
synovial fluids and synovia of patients w ith active
rheumatoid arthritis.1 8,1 9 A number of studies  suggest
that g d T cells play a role  in the  pathogene sis of
systemic  sclerosis.2 0,21 Incre ased numbers of g d T cells
have been found in perivascular are as of the skin and
bronchoalveolar lavage samples, espec ially in patients
w ith recently diagnosed disease. Clonal ex pansion of
TCR g d T cells has been also reported in the periphery
of patients w ith systemic  lupus e rythematosus (SLE).2 2

Furthe rmore , Volc-Platzer e t a l. described preferential
ex pansion of Vg 2/Vd 2 subset in lesions in chronic
cutaneous lupus e rythematosus.23

In the pre sent study w e measured the  number of
total c irculating TCR g d ce lls  and their subpopulations
in 32 SLE patients and in 16 healthy volunteers  using
monoclonal antibodies  against pan-g d , Vd 2, Vd 3, Vg 9
chain regions and flow  cytometry technique s. We also
correlated the number of g d T ce lls  w ith T CD3+ , T
CD4+ , T CD8+ and NK (CD16) cells and SLE activity.

Patients and methods

Patients

A total of 32 unselec ted patients w ith SLE, 30 w omen
and tw o men all fulfilling the  1982 re vised criteria
defined by the  American Rheumatism Assoc iation
(ARA)24 w ere  included in our study. The ir mean age
w as 43.7 years (range 22–65 years). The mean
duration of the disease w as 84.2 months (range 3
months to 28 years). Ten patients  had never be en
treated w ith steroids or any othe r immunosuppre ssive
agents, 22 patients had been treated w ith prednisone
and tw o of them w ith azatioprine  for some time
during the  course  of their dise ase, but 12 of them had
not been tre ated for at least 4 weeks be fore  the  g d T
ce ll population analysis.

We  included both patients  w ith active  and inactive
disease into the  study. Disease  ac tivity w as score d

during a visit to the  outpatient clinic according to the
method de scribed by Liang e t a l.25 Each patient w as
asse ssed on tw o separate occasions, 2–4 w eeks apart.
The system of Systemic  Lupus Activity Measure
(SLAM) include s 24 clinical manifestations and e ight
laboratory parameters. The max imum score  in this
system amounts to 84 points. In our group of patients,
the points ranged from 6 to 26. We  conside red the
score  of 0–10 points  indicative  of inactive dise ase,
and a score  of over 10 points indicative of ac tive
disease. This dec ision w as based on our previous
observations 26,27 that patients w ith score  10 had no
clinical symptoms of ac tive dise ase such as photo-
sensitivity, fever, polyarthritis, se rositis, an elevated
erythrocyte sedimentation rate  or a high antinuclear
antibody level (ANA). A similar distinc tion betw een
active and inactive dise ase w as also performed by
othe r authors.2 8 Our group of patients  included 9
patients w ith inactive  and 23 patients w ith ac tive
disease. The  clinical and laboratory fe atures  of SLE
patients are  pre sented in Table  1. The  control group of
16 healthy voluntee rs w as also studied. They w ere  12
w omen and 4 men, aged from 37 to 56 years  (mean 48
years). Each underw ent a through physic al e valuation
by one of the authors (ER).

Laboratory tests

On the day of blood sampling for T cells immunophe-
notyping, the follow ing laboratory parameters  w ere
analysed: comple te  blood ce ll count (CBC), erythro-
cyte sedimentation rate , blood urea nitrogen and
cre atinine levels, fibrinogen leve l, partial thrombo-
plastin time  (PTT), live r func tion tests (GOT, GPT,
bilirubin), immunoglobulins (IgG, IgA, IgM) and
complement (C3 , C4 ), urine and cre atinine leve ls , and
anti-DNA antibodies . Chest X-rays and ECG were  also
evaluated.
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Table 1. Clinical and laboratory characteristics of the patient
with SLE (symptoms according to Liang et al.25

Symptom Number of
patients

%

Total 32 100
Active 23 71.8
Inactive 9 28.2
Fever 7 21.9
Arthritis 18 56.2
Skin symptoms 16 50.0
Reticuloendothelial system involvement 15 46.9
Pulmonary symptoms 4 12.5
Cardiovascular symptoms 16 50.0
Neurologic symptoms 19 59.4
Renal disorder (creatinine>1.3 mg/dL) 2 6.2
Antinuclear antibodies 32 100.0
Anaemia (Hb<12 g/dL) 11 34.4
Leukopenia (WBC<3.5(109/L) 9 28.1
Thrombocytopenia (PLT<150(109/L) 6 18.7
Raised ESR (>25mm/h) 29 90.6
Treatment with steroids during the study 22 68.7



Immunophenotype analysis

Venous blood samples  w ere  collec te d at the  time  of
clinical asse ssment into pyrogen-fre e tubes, contain-
ing anticoagulant (EDTA at a final concentration of
25 mM). Gene ral lymphocyte immunophenotyping
and TCR dive rsity analysis w ere  performed by stand-
ard tw o-colour immunofluore scence  measurement.
The de tails  of the procedure  are  described e lse-
w here .2 9 Briefly a combination of phycoerythrin (PE)-
conjugated and fluorescein isothiocyanate (FITC)-
conjugated monoclonal (MoAbs) w as used. In
polystyrene tube s 100 m l of w hole blood w ere  dire ctly
stained w ith 10 m l appropriate MoAbs in the  dark at
room te mperature. IgG1 isotype control antibody
conjugate s we re  included in order to e stablish the
background f luorescence. Afte r incubation for
30 min, the sample s we re  placed to Q-prep (Coulter)
for lys is of erythrocytes and fix ation of nuclear cells.
At least 10,000 ce lls w ere  then analysed on a Coulte r
Epics-XL flow  cytomete r (Coulte r, Hiale ah, FL, USA).
Gate  Check w as  used to gate  lymphocyte population
defined by FS/SS and anti CD14 and CD45RO MoAbs.
Analysis w as pe rformed using XLv2 softw are.

Monoclonal antibodies

The dire ct staining of cells by monoclonal antibodies
(MoAbs) w as  performed. We w ere  able to use only
commercially prepared MoAbs conjugated w ith
proper fluorochrome-PE-conjugated UCHT1 (CD3+ ,
pan T), IMMU510 (all g d T cells), FITC-conjugate d
13B8.2 (CD4+ T cells), B9.11 (CD8+ T cells), 3G8

(CD16+ , mainly NK and at some perc entage  g d T
ce lls), IMMU510 (all g d T ce lls), IMMU389 (Vd 2,
specific domain of d chain TCR), P11.5B (Vd 3, specific
domain of d chain TCR), IMMU360 (Vg 9, specific
domain of g chain TCR), w ere  all supplied by
Immunote ch (A Coulter Company, USA). The  anti-Vd 1
(Immunotech) w as  available as  the plain proteins and
w as not applied for staining in w hole blood sample s
together w ith other MoAbs. It w as  used for indire ct
phenotyping of isolated lymphocytes . In these  ex peri-
ments the goat/anti-mouse  IgG (FITC and PE conju-
gated F(2ab 9 )2 fragments) w as used for
counte rstaining.

Statistical analysis

The analysis  of the results  indicated that normal
distribution w as obse rved for almost all s tudied
variables. We presented our calculations as a mean ±
SD. The  universal Mann–Whitney U te st w as  used for
dete rmination of diffe rences in quantity of studied
ce ll populations. For phenotypic  feature corre lation
betw een studied T and NK cell populations , measured
simultaneously in the same  patient, we  used the
Spearman rank te st. Statistic ally characteristic  chan-
ges w ere  considered at P< 0.05.

Results

The g d TCR ex pre ssion on pe ripheral blood T
lymphocytes  from 32 SLE patients and 16 healthy
donors has be en de termined using standard double-
colour immunofluorescence measurement. Their clin-
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Table 2. Characteristics of peripheral blood parameters in SLE patients and healthy donors (mean values ± SD and range in
parentheses)

Characteristic SLE patients Controls P value
N=32 N=16

Hb g/dL 12.4 ± 1.5 14.2 ± 1.5 NS
(9.7–17.3) (12.4–16.0)

Platelets (106/L) 194.0 ± 68.9 258.4 ± 89.9 0.005
(30.0–369.0) (156.5–426.4)

WBC/ m l 4851.0 ± 2055.0 7148.0 ± 1635.0 0.008
(2320.0–10450.0) (5540.0–10100.0)

Pan T (CD3+ ) cells/ m l 630 ± 330 1025.0 ± 256.0 0.003
(170–1360) (603.0–1415.0)

T CD4+ cells/ m l 220 ± 140 500 ± 180 0.001
(440–570) (310–890)

T CD8+ cells/ m l 360 ± 230 450 ± 140 NS
(90–830) (200–620)

Ratio CD4+/CD8+ cells 0.77 ± 0.54 1.24 ± 0.21 0.005
(0.25–1.50) (0.56–1.70)

NK cells/ m l 120 ± 100 290 ± 170 0.004
(10–770) (60–550)

Pan B (CD19+ ) cells/ m l 640 ± 540 530 ± 220 NS
(95–3760) (300–1020)



ical data are summarised in Table  1. Detailed charac-
te ristics  of peripheral blood parameters, both for SLE
patients and for the  healthy donors, are  show n in
Table  2. The absolute numbers of WBC, pan T CD3+ ,
CD4+ , CD8+ ce lls and NK ce lls  we re  significantly
low er in SLE patients than in the control group. In
contrast, the  absolute numbers of cytotox ic /sup-
pressor (CD8+ CD3+ ) and pan B (CD19+ ) c ells in both
groups w ere  similar.

The  mean absolute value s and pe rc entages of g d T
ce lls  and their subpopulations in peripheral blood of
SLE patients and in healthy individuals are  presented
in Table  3. The  mean absolute number of pan g d T
ce lls  w as low er in SLE patients (40 ±  30 / m l) than in
controls (67 ±  39 / m l ) (p=0.006). How ever, the
perc entage  of g d T cells of pan T ce lls w as s imilar in
both groups (7.1% ±  6.5% and 6.3% ±  3.9%, respec-
tive ly ) (P=0.7). A comparable  dec rease of c irculating
Vd 2 and Vd 9 subtypes of pan g d T cells in SLE patients
(20 ±  10 cells / m l and 20 ±  20 cells / m l, respec tively ) in
re lation to normal controls  (50 ±  41 cells / m l and 49 ±
40 cells / m l, re spectively ) (P=0.003 and 0.005) w as
observed. On the othe r hand, the absolute number of
Vd 3+ subtype s of g d ce lls  w as s ignificantly higher in

peripheral blood of SLE patients (20 ±  10 ce lls / m l)
than in control donors (2 ±  21 cells / m l ) (P= 0.001). A
similar diffe rence w as  note d in the percentage  of this
subpopulation in both groups (4.2% ±  5.7% vs 2% ±
0.1%, respec tively; P=0.0003). Although the above
calculated value s for Vd 3+ ce ll subtype s we re  diffe re nt
for particular SLE patients (se e range s and SD in Table
3), w e found in patients blood specimens a distinct
positive corre lation be tw een peripheral blood abso-
lute numbers  of g d T cells and the number of Vd 3+

ce lls (R=0.85, P=0.00001) (Fig. 1 ). This ve ry high
correlation coe ffic ient for Vd 3+ lymphocytes  provided
additional strong evidence, that this g d T subtype
could play some  role in SLE activity.

It should be  noticed that g d T cell levels practically
did not fluctuate  if the analytical tests for particular
patients w ere  repeated tw o or three  times. How ever,
the follow  up of g d T lymphocytes changes during
disease deve lopment w ere  not done .

Data pre sented in Table  3 showed that thre e-
quarte rs of pan g d T ce lls  in the  blood of healthy
individuals ex pre ssed Vd 2 and Vg 9 TCR chains.
Although the above re sult w as obtained in separate
staining measurements, w e can univocally conclude
that the subfrac tion Vd 2/Vg 9 is the most frequent in
normal blood, as stated in seve ral w orks.7 In SLE
patients the  proportion of Vd 2 and Vd 3 changed, but
the usage  of Vg 9 in TCR struc ture is still high. In both
materials the percentage of the Vd 1 subpopulation
w as low. As w e mentioned in Patients and Methods,
the quantitie s of Vd 1+ were  evaluated by the  dire ct
staining method. It is know n that there  are disc rep-
ancie s of re lative ce ll pe rc entages dete rmined by
dire ct and indirect staining procedures. We observed
2 ce lls / m l (0.4%) in SLE patients and 11 ce lls / m l (1.1%)
in healthy donors w ith Vd 1+ phenotype . These  re sults
confirmed data w hich could be calculated from Table
3 (pan g d T cells minus Vd 2+ and Vd 3+ subfractions;
othe r unique Vd cells  can be  neglecte d). How ever, w e
have decided to present only the  re sults (Tables  3 and
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Table 3. Analysis of g d TCR expression on circulating T cells of SLE patients and healthy donors (mean of cells number/ m l ± SD
and range in parentheses)

Cell
Subpopulation

Number of g d cells/ m l

SLE
Mean ± SD

(range)

Control
Mean ± SD

(range)

P value

Percentage g d T cells of pan T cells

SLE
Mean ± SD

(range)

Control
Mean ± SD

(range)

P value

Pan g d TCR+ 40 ± 30 67 ± 39 0.006 7.1 ± 6.5 6.3 ± 3.9 0.7
(0–140) (19–154) (1.2–26.9) (1.5–13.1)

Vd 2 TCR+ 20 ± 10 50 ± 41 0.003 3.6 ± 4.1 4.5 ± 3.6 0.03
(0–100) (3–147) (0.15–19.6) (0.3–12.5)

Vd 3 TCR+ 20 ± 10 2 ± 2 0.001 4.2 ± 5.7 0.2 ± 0.1 0.0003
(0–100) (0–7) (0–21.4) (0.1–0.6)

Vg 9 TCR+ 20 ± 20 49 ± 40 0.005 4.1 ± 4.6 4.1 ± 3.0 0.1
(0–110) (3–131) (0.4–21.2) (0.3–11.1)

FIG. 1. Correlation between pan g d + T cells number and the
number of Vd 3+ cells in SLE patients.



4) obtained by the  same, more objective technique.
The Vd 1+ fraction, w hich usually inc re ases as the
response against tumor antigens,10 ,13 did not play the
important role  in our mode l.

No differences in g d T cells proportion as  we ll as its
Vd 2, Vd 3 and Vg 9 subpopulations were  obse rved in
patients w ith active  and inactive  disease  (Table  4 ).
However, the absolute numbers  of g d T ce lls  and all
three analysed subtypes of these ce lls  w ere  2 times
higher in patients treated w ith immunosuppre ssive
drugs in comparison w ith untreated SLE patients . But
they w ere  also not significantly diffe re nt (Table  4 ).

Furthermore the absolute  number g d T cells in SLE
specimens corre lated positive ly w ith the total number
of T CD3+ cells (R= 0.44; P=0.02), but not w ith the
number of T CD4+ ce lls (R=0.31; P> 0.05) or NK cells
(R=0.037; P> 0.05) (Fig. 2 ). It should be  mentioned
that double-colour cytometric  tests of pan g d T cells
did not allow  us to de tec t CD8– and CD4– positive  g d

T lymphocytes. This obse rvation is considered in
detail in the Discussion section.

Discussion

According to our data the  absolute  numbers of c ells
ex pre ssed g d TCR in most SLE blood spec imens were
significantly low er (~40%; P< 0.006) than in the
control group. How eve r, s ince  the  level of total T ce ll
fraction (measured as CD3+ cells ) w as also decreased
in the case of SLE, the  mean value s of the pe rcentage
g d T ce lls of pan T lymphocytes  w e re  almost the same
in both analysed populations (7.1% vs. 6.3%, respec-
tively ). Similar obse rvations were  made during the
comparison of Vd 2+ and Vg 9+ subtypes of pan g d T
ce lls.

The  comple te ly opposite  re sult w as obtained in the
case  Vd 3+ T ce lls . The very low  amount of them w as
identified in peripheral blood of control donors (le ss
0.5% of pan T lymphocyte s ), but in spec imens from
SLE patients their increase  w as very significant and
concerning both the absolute  number of c ells and the

re lative pe rc entage value  (20 vs. 2 ce lls , P< 0.001 and
4.2% vs. 0.2%, P< 0.0003, in SLE and healthy donors,
respective ly ). The divers ity of the Vg region in TCR
formation during dise ase development se ems to be
less  important. The separate  problem is the  ex pres-
sion of co-repressors  (CD4 and CD8) on studied cells.
They are  very important for normal a b T ce ll
function. We  suspecte d that our observations in the
case  of CD4 antigen (lack of ex pre ssion) w ere
correc t, but w e did not ex clude  that CD8-negative
staining w as  false , c aused, in part, by instrument
limitations. We suspec t that pan g d T cells in control
blood specimens were  CD8-negative; how eve r, in
peripheral blood of SLE patients at least some of pan
g d T cells weakly ex pressed CD8 antigen, as an
activation e ffec t of c ells involved in autoimmune
response (data not show n).

Our observation conce rning Vd 3+ ce lls ’ ex pansion
in SLE patients  is  the  first demonstration that this
subse t of g d T lymphocyte s seems to be involved in
SLE pathogene sis. Previously published data indicated
the incre ase  of pan g d T cells in peripheral blood from
patients w ith this disease.3 0,31 Other w orks charac-
te rised ex panded subtypes as the polyclonal Vd 1+ and
Vd 2+ or Vg 2/Vd 2+ oligoclonal subsets .23 These dis-
crepancies  probably arose  as the re sult of diffe re nt
features of analysed dise ase  in particular groups of
patients, and indicated that changes of seve ral para-
meters  are involved in the  dise ase  deve lopment

How ever, our results are to some ex tent unex-
pec te d, because most of the  studies  undertaken so far
indicate that total levels of pan g d T cells (calculated
both as the ce ll number / m l and as the re lative
perc entage  of pan T CD3+ lymphocyte frac tion) w ere
significantly higher in peripheral blood of patients
w ith autoimmune diseases  than in healthy donors.
Janadi e t a l.32 observed the ex pansion CD4+ CD29+

g d T ce lls  in the  peripheral blood and synovial fluid of
patients w ith rheumatoid arthritis (RA). The  elevation
of pan g d T cells  in the  same  mate rials of RA patients
w as stated by Ke ystone e t a l.3 It w as  also demon-
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Table 4. The frequency of g d T cell subtypes in peripheral blood of patients with SLE dependent on disease activity and
immunosuppressive treatment (mean of cells number/ m l ± SD and range in parentheses)

Cell
Subpopulation

SLE activity

Active
N=23

Inactive
N=9

P value

Immunosuppressive treatment

Treated
N=22

Untreated
N=10

P value

pan g d TCR+ 41 ± 38 47 ± 49 NS 49 ± 45 27 ± 24 NS
(4–125) (14–146) (4–146) (6–79)

Vd 2 TCR+ 19 ± 24 26 ± 27 NS 24 ± 28 13 ± 11 NS
(1–99) (4–70) (1–99) (4–33)

Vd 3 TCR+ 22 ± 29 28 ± 29 NS 28 ± 31 14 ± 18 NS
(0–108) (5–90) (0–108) (2–52)

Vg 9 TCR+ 21 ± 26 29 ± 27 NS 27 ± 29 15 ± 15 NS
(1–107) (4–82) (2–107) (3–45)



strated in many inve stigations that the  involvement of
g d T lymphocytes in the pathogenesis  of autoimmune
diseases  w as most like ly, be cause the ir ex pansion w as
alw ays significant. It has be en discussed in the studies
concerning coeliac  disease ,34 multiple scle rosis,17 ,3 5

autoimmune  thyroid diseases ,36 autoimmune  liver
disease3 7 and syste mic scle rosis .20 How ever, in the
case s of the above-spec ified disease s, the  ac cumula-
tion of g d T cells occurred pre dominantly in patho-
logic ally changed tissues; their increase s in peripheral
blood of the  same patients w ere  le ss e vident or even
unnoticeable . We fe el obliged to say that our study of
peripheral blood ce lls  w as dic tated by the pragmatic
goal to find a s imple, highly standardised test for some
aspec ts of SLE diagnosis . Of course, we  knew  that the
ce ll representation in blood w as only the approx imate

image of the  ac tual situation in affe cte d tissues, but
the rec ip rocal circulation of T lymphocyte s in an
organism could allow  the desc ription of re al changes
in g d T ce lls , as it is observed in tumor infiltrating
lymphocytes  and peripheral circulation ce ll
populations.1 0

In the case  of our SLE patients  investigation, the
decre ase of pan g d T ce lls  number (and s imilar
events for Vd 2+ and Vd 9+ subtype s) partly resulted
from gene ral pan T lymphopenia, w hich w as more
intensive than in other SLE studie s. Anothe r re ason
for that phenomenon could be connec te d w ith the
capacity of g d T lymphocytes to very strong infiltra-
tion and pathological damage of targe t tissues, as
skin and kidneys. Such ac cumulation, particularly
Vg 2/Vd 2 TCR ex pressed ce lls , w as obse rved in
disease-damaged skin of patients w ith chronic cuta-
neous lupus e rythematosus2 3 and SLE.2 2 Probably in
our case the  Vd 3+ subfraction re sponded to autolo-
gous immune  antigens. The  pe rsistent tre atment of
the most patients w ith glucocorticoids could be also
responsible for the low er numbers of g d T ce lls in
peripheral blood from SLE individuals than in speci-
mens from control donors. Seve ral published data
demonstrated that long-continued immunosuppres-
sive therapy de te rmined the  disappearance of ex pan-
ded g d T cell subset, in both targe t tissue s, and the
peripheral blood of patients w ith polymyositis or
othe r autoimmune dise ases.3 0,3 8 Spinozzi e t a l.3 1

demonstrated data obtained from in v itro ex pe ri-
ments that all T lymphocytes bearing the g d TCR
(isolated both from SLE patients and healthy individ-
uals) w ere  susceptible  to dex amethasone , and ste r-
oid-induced apoptosis w as  basic  mechanism respon-
sible  for ce lls  death. They also demonstrated that 6
month glucocorticoids treatment normalised the
inc re ased SLE g d T cell subfraction in blood, simulta-
neously w ith clinical remiss ion of the  disease
symptoms.

In our studies  the analyses  of immunosuppre ssive
tre atment influence on g d T cell leve l w ere  not
such univocal. In all ce ll subtypes their amounts
w ere  tw o times higher in the  treated patients  than
in untreated ones (but alw ays low er than in speci-
mens of control donors). It could be considered as
a re construc tion process  of the  initial g d T cells
status, typical for normal blood. A re lative ly low
number of studied cases can be re sponsible for
statistical doubts. The  re ason w hy it w as also
observed for Vd 3+ T cells, w hich seem to compose
the unique subtype  in healthy individuals’ blood, is
unclear. A simple  look at the data pre sented in
Table  4 may lead to the conclusion that the fre-
quenc ies of total g d T cells and the ir particular
subtype s in SLE patients  we re  not generally dete r-
mined by dise ase activity, e valuated according to
the method of Liang e t a l.2 5 But statistically impor-
tant, obje ctive data could probably be  obtained
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FIG. 2. Correlations between the number of pan g d + T cells
and the number of CD3+, CD4+ and NK cells in peripheral
blood of SLE patients.



during the  analysis of affe cte d tissue s. We  regis tered
the ce ll distribution in peripheral blood, w hich
probably re flected only some  functional te ndenc ie s
occurring in tissues. The corre lation be tw een SLE
activity and concentrations of some cytokines and
their soluble  receptors w as detected in our pre-
vious investigations.26 ,27

Data from Table  2 and Figure  2 indicate, that
although absolute amounts of pan T CD3+ ce lls, T
he lper CD4+ cells and NK ce lls  we re  significantly
reduced in SLE patients, variations of T CD4+ and NK
ce lls  we re  not correlated w ith change s of pan g d T
ce lls . In such case  the influence (if any) of compared
ce ll populations on SLE development is
independent.

At pre sent the re  is little  know n about the function
of g d T cells in SLE pathogene sis. The  re cent
ex pe riments confirm that they really play a significant
role  in autoimmunity re gulation in  v ivo , but some
authors published contrary data, suggesting g d T
lymphocytes ’ re sponsibility for dow n-regulation of
autoimmune  dise ases.5 ,3 6 The w ork of Peng e t a l.3 9

w as the first demonstration in  vivo that mice w ith g d

T cells de ficie ncy (TCRd -/-MRL/lpr) developed a
significantly more  severe  lupus-like disease  and their
mortality w as  tw ice  that in normal MRL/lpr mice.
However, g d T lymphocytes  caused also dow n-
regulation of the a b T cell response  to infec tion and
thus they could intensify the autoaggress ive  te stis
inflammation evoked by Lis te r ia infec tion.40 Addi-
tionally it w as show n that g d T ce lls  promote d the B
ce ll mediated autoimmunity.4 1

All the  above  obse rvations may indicate  that
different subtypes (or distinct clones) of g d T lympho-
cytes realise  separate, sometimes even opposite
functions in induction of autoreactive  immune  re s-
ponse s, for ex ample in SLE. It should be note d that
their function is  re alised ve ry e arly in ontogeny, and
further disturbance s of seve ral metabolic  pathw ays
can change  the final effec ts. We  believe  that the
indicated obse rvations do not re flec t epiphenome-
nons, but univocal evidence  of it has to be verified by
additional ex pe riments. We  have initiated our future
studies  based on more case s, included cytometric
analysis w ith cells isolated from affec te d tissues and
proper controls . We  have  also ex tended our studies
for molecular te sts (RT-PCR de tec tion of g d TCR
discre t, minor subpopulations, charac te risation of
their genomic structure and dete rmination of clon-
ality of ex panded g d T cells subtype s). Our study
indicated that Vd 3+ subtype  of g d T ce lls se ems to be
involved in SLE pathogenesis ; howeve r, we  ac cept the
view  that the autoimmunity does not deve lop from
single abnormality, but rathe r from a number of
different events.
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leukin-6 type  cytokines in patients  w ith systemic  lupus erythematosus .
Eur Cy to kine  Ne tw 1997; 8:281–6

28. Linker-Israe i M, Deans RJ, Wallace  DJ, Prehn J, Ozeri-Chen T, Klinenberg
JR. Ele vated leve ls of endogenous IL-6 in systemic lupus e rythematosus.
A putative  role in pathogenesis. J Im m uno l 1991; 147:117–23

TCR g d c ells  in  SLE

Mediators of Inflammation · Vol 8 · 1999 311
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