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Evaluation of CD19+CD5+ B (B1)
Lymphocytes and CD20+ CD38 Low
Preplasmablast Cells in Patients with

Behcet’s Disease

Behcet Hastalarinda CD19+CD5+ B (B1)

Lenfositler ile CD20+ CD38 Diisiik Preplazmablast

Hiicrelerinin Degerlendirilmesi

ABSTRACT Objective: Behcet’s disease (BD) is a chronic, recurrent, inflammatory disease.
CD19+CD5+ B cells are currently defined as B1 cells and they produce polyreactive antibodies.
CD20+CD38 low B cells can cause endothelial cell adhesion and are responsible for specific anti-
body synthesis. The aim of this study was to investigate the presence of CD19+CD5+ B cells and B
cells containing CD20+CD38 low molecule, which plays a role in B cell differentiation and activa-
tion. Moreover, the ratio of these cells in BD patients was also evaluated. Material and Methods: In
this study, 20 BD patients and 20 healthy control subjects were compared. Blood samples of the pa-
tients and the control group were stained with standard procedure using CD3, CD19, CD20, CD5,
CD38 monoclonal antibodies with flow cytometric method, and B lymphocyte subgroups were eva-
luated. Results: There were no significant differences between total T and B lymphocyte ratios of
two groups. However, CD19+CD5+ B lymphocytes and CD20+CD38 low preplasmablasts were sig-
nificantly higher in BD patients compared to the control group. Conclusion: It was determinated
that high levels of CD20+CD38low and CD19+CD5+ B lymphocytes in BD concerns the possible ro-
le of humoral immunity or force of T cell independent response. On the other hand, immediate
differentiation of IgM producing cells indicates B cell activation and all the others support the pos-
sible role of CD38 in the etiology of vasculitis, which is the unchangeable characteristic and the ba-
sis of defining BD as an autoinflammatory disease.
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OZET Amag: Behget hastalig1 (BH), kronik, tekrarlayici, inflammatuar bir hastaliktir. CD19+CD5+
B hiicreleri yakin zamanda B1 hiicreleri olarak tanimlanmis ve ¢okyanith antikorlar iiretmekte-
dirler. CD20+CD38 diisitk B hiicreleri, endotelyal hiicre adhezyonuna neden olabilmektedir ve
spesifik antikor sentezinden sorumludurlar. Bu ¢aligmanin amaci, B hiicre farklilagmasinda ve ak-
tivasyonunda rol alan CD19+CD5+ B hiicrelerini ve CD20+CD38 diisik molekiil igeren B hiicre-
lerini aragtirmakti. Ayrica, bu hiicrelerin BH’li hastalardaki oranimi degerlendirmekti. Gereg ve
Yontemler: Bu ¢aligmada BH’li 20 hasta ve saglikli 20 kontrol olgusu kargilagtirlmigtir. Hastalarin
ve saglikli kontrol grubunun kanlari, flow sitometrik metodla CD3, CD19, CD20, CD5, CD38 mo-
noklonal antikorlar kullanilarak standart yontemlerle boyanmig ve B lenfosit alt grublar: deger-
lendirilmistir. Bulgular: Her iki grubun T ve B hiicre oranlar: arasinda anlaml fark yoktu. Ancak,
BH’ li hastalarda CD19+CD5+ B lenfositleri ve CD20+CD38 diisiik preplasmablastlar kontrol gru-
buyla kargilastirildiginda anlaml olarak yiiksek idi. Sonug: CD20+CD38disiik ve CD19+CD5+ B
hiicrelerinin BH’li hastalardaki yiiksek diizeyi, hiimoral immiinitenin olas: roliinii veya T hiicre ba-
gimsiz cevabin giiciinii etkiledigini diistindirmistiir. Diger taraftan, Ig M tireten hiicrelerin dog-
rudan farklilagmasi, B hiicre aktiflesmesini ve tiim digerlerinin CD38’ in otoimmiin bir hastalik
olarak BH’ nin tanimlanmasinda esas ve degismez bir 6zellik olan vaskiilitin etiyolojisindeki ola-
s1 roliinii destekledigini gostermekte oldugu belirlenmistir.

Anahtar Kelimeler: Behcet sendromu; B-lenfositler; lenfositler
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ehcet’s disease (BD) is a multisystemic and
Bchronic inflammatory disease. All compo-

nents of immune system may change dur-
ing inflammation process.! Although there are
studies evaluating the roles of immune system
cells such as T lymphocytes, monocytes, macrop-
hages and neutrophils in BD, investigations on the
function of B lymphocytes in BD are very limi-
ted.?* It is known that immunoglobulin (Ig) sec-
reting B cell count and Ig levels increase in BD.>®
Meanwhile, increased immunocomplex levels and
presence of anti-lymphocyte, anti-intermediate fi-
lament, anti-endothelial cell, and anti-HSP 65 an-
tibodies indicate an increased B cell activity in
BD.7-10

In autoimmune diseases such as rheumatoid
arthritis, Sjogren’s syndrome and systemic lupus
erythematosus, the relationship between the incre-
ase of autoantibodies and CD5+ B cells was estab-
lished.!"'? CD5+ B cells (B1 lymphocytes) cons-
titute 15-25% of B cell population in secondary
lymphoid tissues in adults. Large numbers of Bl
cells are found as a self-renewing population in the
peritoneum and mucosal sites.”® Although they are
found in fetus extensively, a decrease in cell counts
occurs by increasing age. CD5+ B cells differ from
T dependent antigens by producing low-affinity
polyreactive natural antibodies in response to poly-

clonal activators.!"14

B1 cells generally mediate T
cell independent response to circulating pathogens,
they response and differentiate short-lived IgM

producing cells.”

CD19 is a member of Ig superfamily and is ex-
pressed by most of B cells. CD19, together with
CD20 and CD22 are the main markers currently
used to identfy human B cells.”® B cell activation
forms a coreceptor complex with CD21 and CD18
to deliver signals that synergize B cell antigen re-
ceptor complex.!®

CD38 molecule is a 45-kDa type II integral
membrane protein found in active B and T cells,
natural killer (NK) cells, monocytes, plasma cells,
and medullary thymocytes. CD38 molecule is pre-
sented to B cell line in early phases of B cell devel-
opment, diminishes during maturation phase, and
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presented again to plasma cell during the final dif-
ferentiation phase. As it is not found in mature
resting lymphocytes, it is used as an activation
marker. However, its role in B cell differentiation
is not completely understood.'”'” CD38 molecule
is also an enzyme that has activities such as nico-
tine amic acid (NAD) glycohydrolase, adenosine
diphosphate (ADP) ribosyl cyclase, and cyclic
adenosine diphosphate (cADP) ribose hydrolase
(cADPR). The most important functions of CD38
are Ca++ messenger production such as cADPR
and nicotinic acid-adenine dinucleotide phospha-
te (NAADP), Ca++ release from intracellular
channels via cADPR and as a result increase in in-
tracellular Ca++ levels, and endothelial cell adhe-
sion.?0-24

CD20 is an integral non- glycolysated mem-
brane protein. It has three isoforms with molecular
weights of 33, 35, 37 kDa. Although it is found in
all B lymphocytes, it is not seen in plasma cells.
Thus, plasma cells are defined as CD38"s" CD20-
/¥, and plasmablasts as CD20+ CD38"°".” Preplas-
mablasts are defined as CD20+ CD38"°* CD138-.2¢

I MATERIAL AND METHODS

The study protocol was approved by the Local Et-
hics Committee of Firat University Medical Fac-
ulty. A total of 20 (male/female 9/11) BD patients,
classified according to international criteria” as ac-
tive (10 patients) or inactive (10 patients), and 20
(male/female 12/8) healthy controls were included
in the study (Table 1).

All BD patients fulfilled the criteria of the In-
ternational Study Group for BD.?” At the time of
the clinical assessment, patients were included in
the active group if they had at least two of the fol-
lowing clinical findings: oral ulcers, genital ulce-
papu-
lopustular or pseudofollicular cutaneous lesions,

ration, active uveitis, recent artritis,
neurological involvement and pathergy test posi-
tivity.

Peripheral blood samples of active patients
who were not taking any immunosuppressive
drugs, control group and inactive patient group we-
re stained according to standard procedures, and B
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TABLE 1: Clinical values of patients with Behcet's disease.

No Age  Gender OA GU uv ACN
1 30 M 2 2 0 2
2 28 F 2 0 2 0
3 37 M 2 2 0 2
4 43 F 2 0 0 2
5 29 F 2 2 0 2
6 32 F 2 2 0 0
7 34 M 2 0 0 0
8 29 F 2 2 2 0
9 28 M 2 2 2 0
10 31 M 2 2 0 0
11 32 F 1 1 2 1
12 34 M 1 0 0 0
13 33 B 1 2 1 0
14 44 F 2 1 0 1
15 42 M 1 0 0 1
16 34 F 2 1 1 0
17 4 M 1 0 1 0
18 29 F 1 2 1 1
19 26 M 2 1 0 1
20 24 F 1 2 0 1

PT AT ATG CNS GUS GIS DVT EN
0 0 0 0 2 0 0 0
2 0 0 0 0 0 0 0
0 0 0 2 0 2 2 0
2 2 0 0 0 0 0 0
0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0
2 0 2 0 0 0 0 0
0 0 0 0 0 0 0 2
2 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 1 1 0 0 0 0 1
1 0 0 0 1 0 0 0
1 0 1 0 0 0 0 0
0 0 0 1 0 0 0 0
0 1 1 0 0 0 1 0
0 0 0 0 0 0 0 1
1 0 0 0 0 0 0 0
0 1 1 0 0 0 0 0
0 0 0 0 0 0 0 0
0 1 1 0 0 0 0 0

OA: oral aphthae, GU: genital ulcer, UV: uveitis, ACN: acneiform lesions, EN: erythema nodosum, PT: Pathergy, AT: Arthritis, ATG: Arthralgia, CNS: central nervous system symp-
toms, GUS: genitourinary system symptoms, DVT: Deep vein thrombosis, GIS: Gastrointestinal system symptoms.

0 - Unobserved 1-Inactive 2- Active

lymphocyte subgroups were evaluated by flow cy-
tometric method using CD3, CD19, CD20, CD5,
CD38 monoclonal antibodies. CD20+CD38"" cells
were evaluated as preplasmablast cells. The blood
samples obtained for flow cytometry were evalua-
ted within two hours. All monoclonal antibodies
used for the analysis were purchased from Beck-
man Coulter (Miami, USA). Analytic flow cyto-
metry was performed by using Coulter EPICS
XL-MCL (Beckman Coultere USA). A total of 10
000 cells were counted and interpretations were
made after adjustment of required voltage and by
using isotypic controls for each patient. Statistical
analyses were carried out by employing the Statis-
tical Package for Social Sciences software 11.0 for
Windows package software (SPSS, Inc., Chicago,
IL). The Mann-Whitney U and Kruskal-Wallis
tests were used and a p value less than 0.05 were
considered as statistically significant. The correla-
tion between data was evaluated by using Spear-
man’s correlation test.
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I RESULTS

The mean age of active patient group was 33+ 2 ye-
ars (range 24 — 44), of inactive patient group was
32 + 1 years (range 28 — 43). The mean age of he-
althy control group was 30 + 1 years (range 25 —
38). The mean duration of disease was 6 + 1 years in
active patient group and 6 + 1 years in inactive pa-
tient group (Table 2).

CD3+ T lymphocytes (total T lymphocyte) and
CD19+ cells (total B lymphocytes) determined as to

TABLE 2: Demographic characteristics of Behcet's pa-
tients and control subjects.

Active Patient  Inactive Patient Control

n 10 10 20
Gender (M/F) 4/6 5/5 12/8
Age (years) 33:2 32:1 301
Duration of the disease 6+1 6+1 _
1523
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be normal in all groups and there were no statisti-
cally significant differences between groups. On
the other hand, CD19+CD5+ B lymphocytes were
significantly higher in active and inactive patients
compared to healthy controls (the p values obtai-
ned by the comparison of active / control and inac-
tive / control groups were p = 0.001, p = 0.008,
respectively) (Table 3).

CD20+CD38"* B lymphocytes were found to
be higher in active BD patients compared to inac-
tive BD patients and healthy controls (the p values
obtained by the comparison of active / inactive and
active / control groups were p = 0.009, p = 0.03, re-
spectively) (Table 3).

There was a significant correlation between
CD19+ B lymphocytes (total B lymphocytes) and
CD19+CD5+ B lymphocytes, and CD19+ B lym-

phocytes and CD20+CD38" B lymphocytes (r =
0.027 and r < 0.001, respectively) but not a signifi-
cant correlation were found between CD19 and di-
sease activity or duration (Figure 1, 2).

I CONCLUSION

BD is not classified in classical autoimmune disea-
ses, as there are no female dominance and no anti-
nuclear antibody positivity.”® Th-1 type cytokine
profile dominates in BD similar to many other au-
toimmune diseases. T cells producing Th-1 type
proinflammatory cytokines such as interleukin
(IL)2, IL-12 and interferon-gamma (IFN-gamma)
are shown to be increased in BD and correlated
with the activity of the disease.?3° Moreover, the-
se cytokines released by Th-1 cell line were found
to be decreased following treatment and remained
high in patients that are resistant to treatment.?

TABLE 3: Laboratory values of Behcet's disease patients and control subjects.
Active patient n=10 Inactive patient n=10 Control n=20
CD3* (Total T lymphocyte ) 68.87 = 3.25 62.04 + 3.83 67.39+0.76
CD19+* (Total B lymphocyte ) 15.56 + 2.39 14.73 £1.49 12.91 £ 0.89
CD19+CD5+B* (Total B1 lymphocyte) 2.52 £ 0.61° 2.06 +0.53° 0.86 +0.13®
CD20+CD38 low preplasmablast* 4,32 +0.37°¢ 411 £0.75° 2.78 +1.29¢
*(Mean + SD)
2p=0.001 active patients vs healthy controls
® p=0.008 inactive patients vs healthy controls
¢ p=0.009 active patients vs inactive patients
94 p=0.03 active patients vs healthy controls
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FIGURE 1: Correlation between CD19+ B lymphocytes and CD19+CD5+ B

lymphocytes.
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FIGURE 2: Correlation between CD19+ B lymphocyte and CD20+CD38 low

B- lymphocytes.
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Th-1 response can cause major autoimmune disea-
se and tissue damage such as diabetes mellitus and
rheumatoid arthritis.** Furthermore, counts of B
cells that are secreting Ig and serum Ig levels are
reported to be increased and some autoantibodies
are shown to be positive in BD.>®

Based on these scientific data and definition of
BD as an autoinflammatory disease, evaluation of
B lymphocyte profile, particularly Bl and preplas-
mablast cell ratios and exhibition of the difference
between patients were aimed in this study.

Eksioglu et al.* evaluated humoral immunity
in BD patients, and despite their findings that total
B lymphocyte counts were normal, and autoanti-
body producing CD5+CD19+ B lymphocyte levels
were low, they showed that CD80 and CD28 mole-
cules, which are the markers of B lymphocyte ac-
tivation were increased. In this study, although we
found that T lymphocyte and total B lymphocyte
ratios were normal, in contradiction to previous
studies, we determined an increase in CD5+CD19+
B lymphocyte levels in both active and inactive BD
patients. Similar investigations were made on ot-
her autoimmune disorders like SLE because Bl
cells considered to be involved in IgM autoanti-
body production, however no direct evidence for
the development of SLE has been provided. Patho-
genic IgG autoantibody production by B1 cells may
be initiated in the thymus in the presence of auto-
reactive CD4" T cells and mature myeloid DCs.* B1
cells expressed higher levels of costimulatory mol-
ecules and showed a potent antigen-presenting ac-
tivity. Interestingly, B1 cells stimulated prolife-
ration of autologous thymic CD4* T cells in the pre-
sence of IL-2. These results indicate that aberrant
B1 cell trafficking into the thymus due to ectopic
high expression of BLC (B lymphocyte chemokine)
may result in an activation of self-reactive T cells in
the development of murine lupus.>

CD38 in membrane rafts is able to initiate and
propagate several activating signaling pathways,
possibly by facilitating critical associations within
other raft subsets, for example LAT rafts, via its ca-
pacity to interact with Lck and CD3C .These incre-
ases are not specific for T cells because the B and

Turkiye Klinikleri ] Med Sci 2011;31(6)

the NK cell compartments showed significant dif-
ferences in CD38 expression between SLE patients
and healthy controls when evaluated in PBMC by
dual staining for CD38 and CD19 (B cells), or CD38
and CD56 (NK cells).®

The CD38 cell surface receptor is a potent ac-
tivator for B lymphocytes. In one research of CD38
signaling which regulates B lymphocyte activati-
on, it was demonstrated that CD38 initiated a no-
vel signaling cascade leading to Btk-, phospha-
tidylcholine (PC)-metabolizing enzymes, (PC-PLC
and phospholipase D), PC-PLC-, and phospholipa-
se D-dependent, PLC-gamma2-independent, B
lymphocyte activation.

CD3- CD20+CD38"" preplasmablasts are cells
causing endothelial cell adhesion, which plays a ro-
le in vasculitis etiology and responsible for produc-
tion of specific antibody synthesis.'” ' Secondary
roles of these molecules are B cell activation mark-
ers. In this study, we determined that CD38 expres-
sion and preplasmablast cell rates increase parallel
to the activity of BD at clinical presentation.

In conclusion, in accordance with the studiy
of Donis-Hernandez et al.,” in which it was shown
that CD38 played a role in endothelial cell adhesi-
on, and studies of Bjil et al.¥ and Arce et al.,*®® in
which they obtained a higher CD38+ cell count in
SLE, a disease vasculitis is the main underlying ca-
use, this study also shows the role of CD38 in the
etiology of vasculitis in BD patients. Determinati-
on of high levels of CD20+CD38* B lymphocyte
levels in BD, which is basically a vasculitis-trigge-
red by immune system, supports the possible role
of CD38 in the etiology of vasculitis, which is the
unchangeable characteristic and the basis of defi-
ning BD as an autoinflammatory disease. We also
strongly believe that the role of CD38 in B cell ac-
tivation as a potent activator both enzimatically
and by signaling molecules and/or endothelial cell
adhesion must be further evaluated in experimen-
tal models of the disease.
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