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CD200 (0OX-2) is a novel immune-effective molecule, existing in a cell membrane-bound form, as well as in a
soluble form in serum (s OX-2), which acts to regulate inflammatory and acquired immune responses.

We planned this study to evaluate the sOX-2 levels of type 2 diabetic foot (group B), and compare it with that
of healthy controls (group A). The patient group had the following values: DM period: 27.9+10.3 year [mean
+SD], HbAlc: 9.5242.44% [mean +SD].

Blood samples for sCD200 measurement were always taken in the morning between 8 and 10 A.M.. The re-
sults were reported as means of duplicate measurements. Concentrations of sOX-2 in the serum samples were
quantified using an ELISA kit. Serum hs-CRP levels were measured using an hs-CRP assay kit. The sOX-2 lev-
el in group B was 173.843.1 and in group A was 70.52+1.2 [p<0.0001). In subgroup analysis of T2DM-DFI pa-
tients, we noticed that sOX-2 levels were higher in WGS (Wagner grading system) | and Il patients than in WGS
Il and IV patients. The HbAlc, BUN, creatinine, hs-CRP levels, and sedimentation rates were higher in the pa-
tient group (p<0.0001, p<0.001, p<0.001, p<0.005, and p<0.0001, respectively).

We suggest that there are vascular, immunologic, and neurologic components in DFI, whereas autoimmune
diseases and inflammatory skin disorders have only an immunologic component. This is possibly evidence of
a pro-inflammatory effect seen in DFI as a vascular complication.
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Background
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Material and Methods

Diabetic nephropathy (DN) is a progressive kidney disease
caused by angiopathy of capillaries in glomeruli secondary to
longstanding diabetes. It is the major cause of morbidity and
mortality in patients with type-2 diabetes mellitus (T2DM).
Diabetic foot infections (DFI) DFI are a serious complication
of diabetes, with substantial morbidity and occasional mor-
tality [1-3]. It is estimated that the incidence of diabetic foot
infections range from a lifetime risk of 4% in diabetic persons
in the community to 7% yearly in patients treated in a diabet-
ic foot center [4]. DFl is a significant complication and some-
times leads to amputation of the lower extremity [1]. It is not
well understood what is happening on a physiologic level to
increase the risk or severity of infections in persons with dia-
betes mellitus (DM), but it seems to have multifactorial effects
on various parts of the immune system [1,5,6].

The humoral innate immune response consists of local va-
soactive cytokines (such as bradykinin, which leads to vaso-
dilatation through a nitric oxide response), the complement
system, and proinflammatory cytokines [1]. To produce an
appropriately controlled response during infections, the im-
mune system is balanced by the action of activating and in-
hibitory receptors. Lack of inhibition leads to excessive in-
flammation and autoimmunity and other severe disease
symptoms. One of the receptors regulating this balance is
sCD200 (sOX-2) [7].

0X-2 is a member of the immunoglobulin supergene family of
receptors [8,9]. Soluble OX-2 (sOX-2) was originally described
as a myeloid receptor, being expressed on macrophages, gran-
ulocytes and dendritic cells, and also expressed on T cells, B
cells, and natural killer cells [10,11]. It displays a restricted tis-
sue distribution, including activated T and B cells. sOX-2 is in-
duced by inflammatory cytokines, including TNF-c, and binds
to OX-2 receptor [8,9].

We showed the pro-inflammatory effect of sOX-2 in our pre-
vious studies [12,13-17]. A patient of ours with TEN (tox-
ic epidermal necrolysis) also had DM and had higher sOX-2
levels versus a healthy control group, despite TEN treatment
[15]. We therefore planned this study to evaluate the sOX-
2 levels in patients with DFI as the micro- and macro-vascu-
lar complications of type 2 DM (T2DM). We evaluated other
biomarkers like high-sensitivity CRP (hs-CRP) in DFI patients
to compare with that of healthy controls. Possible correla-
tions were investigated between these markers and creati-
nine levels, Wagner grading system (WGS), and body mass
index (BMI), as well as sedimentation rate, preprandial glu-
cose levels, and age.

Patients

All patients gave their informed, written consent. The study
was approved by the local independent ethics committee and
was performed in accordance with the ethics principles of the
Declaration of Helsinki. We enrolled 23 healthy controls (group
A) and 22 T2DM-DFI patients (group B) . Group B patients had
diabetic nephropathy and foot disease. The T2DM-DFI defini-
tion was infection, ulceration, or destruction of deep tissues of
the foot associated with neuropathy and/or peripheral arteri-
al disease in the lower extremity of people with diabetes. We
included patients with DFI but not cancer. Diabetic foot ulcers
were graded according to Wagner grading system (WGS) [18].
Healthy volunteers (n: 23) had no history of malignancy or au-
toimmune disorders, cardiac, liver, renal, or pulmonary diseases.

Experimental procedures

The results were reported as means of duplicate measurements.
Blood samples for sCD200 measurement were always taken
in the morning between 8 and 10 A.M.. Medical history was
taken on the same day. Concentrations of sOX-2 in the serum
samples were quantified using an ELISA kit (Sino Biological
Inc., Catalog Number: SEK10886).

Serum hs-CRP levels were measured using an hs-CRP assay
kit (Behring Latex-Enhanced utilizing Behring Nephelometer
BN-100; Behring Diagnostics, Westwood, MA, USA). The sen-
sitivity of the assay ranged 0.04-5.0 mg/L.

Statistical analysis

The data are presented as means +SEM. Statistical analy-
ses were performed using SPSS software (version 18.0; SPSS,
Chicago, IL, USA). Comparison of parameters between the
groups was performed using the t-test for independent samples.
The correlations between the variables were analyzed using
Pearson correlation tests. A p-value of less than 0.05 was con-
sidered statistically significant. Data are shown as mean +SEM.

Results

The demographics of the analyzed patients are shown in
Table 1. Group B had the following values: DM period: 27.9+10.3
year [mean +SD], HbAlc: 9.52+0.44% (normal range: 4-6%)
and WGS: 1.61 (5 patients with grade 1, 5 patients with grade
2, 7 patients with grade 3, and 5 patient with grade 4).

The sOX-2 level in the patient group was 173.8+3.1 [mean +SEM]
and in the healthy control group it was 70.52+1.2 [mean +SEM]
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Table 1. Clinical and laboratory characteristics of the patients (group A) and controls (group B).

Group A (n=23) Group B (n=22)

Age (year) 41.64+2.86 (range: 25-87) 57.3142.66 (range: 29-82)
Sex (female) 14
BMI (kg/m?) 29.20+1.58 32.35+1.26
HbA1c (%) 3.30+0.41 9.52+0.44
Sedimentation (mm/h) 12.42+1.66 66.50+4.48
hs-CRP (mg/L) 3.77+0.82 97.55+9.8
BUN 11.9+0.22 42.56+3.98
Creatinin 0.59+0.31 3.84+0.36
S 0X-2 (pg/ml) 70.52+1.2 173.843.1
in diabetic clinics. It also accounts for nearly 80% of all non-
3501 traumatic amputations of the lower limb [19]. The etiopatho-
genesis of DF is multifactorial and seems to be related to the
= 250 - level of vitamin D [20,21] and neuropeptides [6].
% —éﬁﬁt— sOX-2 is a novel immune-effective molecule, existing in a sol-
= 150 "oE gmn uble form in serum. It regulates inflammatory as well as ac-
quired immune responses through interaction with cell-bound
0 et ligands [22]. We previously investigated sOX-2, which can also
Control group (A) Diabetic foot patients (B) be linked to apoptosis and is an immuno-effective ligand [15].
Recent studies reported that variable sOX-2 levels have been

Figure 1. sOX2(CD200)levels. Group A (mean +SEM): 70.52+1.2.
Group B (mean +SEM): 173.8+3.1.

[p<0.0001) (Figure 1). The HbAlc, BUN, creatinine, hs-CRP lev-
els, and sedimentation rates were higher in the patient group
(p<0.0001, p<0.001, p<0.001, p<0.005, and p<0.0001, respectively).

There was a positive correlation between sOX-2 levels and
BUN and creatinine rate values (p<0.05), (r1=0.498; r2=0.675).
There was a positive correlation between:

HbA1c values and CRP, preprandial glucose, postprandial glu-
cose, and sedimentation rate values (p<0.01, respectively r1:
0.479; r2: 0.549; r3: 0.486, r4: 0.858);

And between hs-CRP values and BMI values (p<0.05; r: 0.622).
In subgroup analysis of T2DM-DFI patients we noticed that

sOX-2 levels were higher in WGS | and Il patients than in WGS
[l and IV patients.

Discussion

Diabetic foot (DF) is a major complication of long-standing di-
abetes, accounting for nearly 35% of all hospital admissions

observed in many diseases like viral or parasitic infections
and cancer [23-26].

In the course of our clinical practice we encountered the case
of a man with pruritic bullous pemphigoid and very high lev-
els of total IgE (5000 kU/L) who was refractory to standard ag-
gressive immunosuppressive regimens (systemic steroids, daily
cyclophosphamide) but responded rapidly to systemic anti-IgE
(Omalizumab) and had a higher sCD200 level in the blister fluid
(243 pg/mL) than in serum (48.45 pg/mL). During the second
month of follow-up, the patient’s serum sOX-2 level decreased
to 26.7 pg/mL [14]. Reduction of sCD200 level with anti-IgE
treatment suggests that sOX-2 could be pro-inflammatory. In
another study of our research group, we found that the sOX-2
levels in psoriasis vulgaris (96.7+15.8, [mean +SEM]) and pem-
phigus vulgaris patients 76.2+14.6, [mean +SEM]) were high-
er than in healthy controls [13]. Other finding of our research
group on a patient with toxic epidermal necrolysis revealed
that sOX-2 levels were higher in blister fluid than in serum
[15]. This patient also had diabetes mellitus. We noticed that
the sOX-2 level was still higher at the end of the treatment.
This case is the key point of our present study. In this pres-
ent study we observed that sTRAIL (soluble TNF-related apop-
tosis-inducing ligand: APO-2 ligand) levels were significantly
suppressed in diabetic nephropathy patients with foot ulcers
and also in newly diagnosed type 2 DM compared to healthy
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controls, which suggests a protective role for sTRAIL in the dis-
ease setting in our previous studies [12,27].

All these results show that the levels of sOX-2 were higher in mac-
rovascular complication of DM as DFI than in autoimmune diase-
ases and inflamatory skin disorders. Thus, we suggest that there
were vascular, immunologic, and neurologic components in DFI,
whereas autoimmune diaseases and inflamatory skin disorders
had only an immunologic component. This should be the evidence
of has sOX-2 major pro-inflammatory effect in vascular complica-
tion. We found a positive correlation between HbAlc and CRP and
sedimentation rate. However, there was no correlation between
sOX-2 levels and other biochemical biomarkers of HbA1C, blood
glucose level, or BMI; therefore, its prognostic value is limited.
Our study is limited because the study group was small, ob-
scuring a causal link between sOX-2 and disease perpetuation.
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Conclusions

We can suggest that there are vascular, immunologic, and neu-
rologic components in DFI, whereas autoimmune diseases and
inflammatory skin disorders have only an immunologic com-
ponent. This is possibly evidence of a pro-inflammatory effect
seen in DFI as a vascular complication.
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