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Abstract

Objective: To explore the expression and significance of CD28, ctla-4, CD80 and CD86 in ankylosing
spondylitis.
Methods: Flow cytometry was used to test in January 2016-January 2017 in our hospital was 73 cases of
ankylosing spondylitis patients and 40 normal controls CD28, CTLA 4, CD80 and CD86 weeks outside
expression in lymphocytes. By ELISA method, the lgA serum immunoglobulin IgG, IgM and
hypersensitive c-reactive protein (hs CRP) and blood sedimentation (ESR) levels, and to explore, CD80,
CD86 and CD28, CTLA - 4, age, duration of the hs CRP, ESR, Bath AS functional index (BASFI) and
Bath AS measurement index (BASMI) relevance.
Results: The levels of CD28, ctla-4, CD80 and CD86 were significantly higher in patients with
ankylosing spondylitis (P<0.05). The levels of IgG and IgA in patients with ankylosing spondylitis were
higher than those in the control group, and the difference was statistically significant (P<0.05). The
CD28 level of peripheral blood was positively correlated with ESR and BASFI index (P<0.05), which
was negatively correlated with hs-crp and BASMI index (P<0.05). The ctla-4 has negative correlation
with ESR, hs-crp and BASMI index (P<0.05), and has no relationship with the BASFI index. CD80 was
negatively correlated with ESR, BASFI index and BASMI index (P<0.05), and had no relationship with
hs-crp. CD80 has positive correlation with hs-crp and BASMI index (P<0.05), which has no relation with
ESR and BASFI index.
Conclusion: The patients with ankylosing spondylitis is a total stimulus molecular CD28, CTLA 4,
higher CD80, CD86 clear expression, the body is in a state of immune activation, has close relationship
with immune dysfunction, monitoring peripheral CD28, CTLA 4, CD80, CD86 level is helpful for the
early detection of disease, determine the illness treatment strategy.
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Introduction
Ankylosing spondylitis is a kind of sub-type chronic
progressive spinal joint diseases, it mainly invades spinal cord,
relating to sacroiliac joint, joint axis and peripheral joint, is a
kind of autoimmune diseases with the main symptom of
constant inflammation [1]. Inflammation in high activity period
and low activity appear alternately.

The incidence of this disease is increasing gradually. Omission
missed diagnostic rate and error diagnostic rate are high. The
treatment difficulty is high in the later stage. This disease still
has a certain disability rate. The specific pathogenesis and

onset mechanism are still unclear. At present, incidence of this
disease has much close relation with heritage, chronic
infection, autoimmune function disorder and endocrine
disorder and so on, usually in male young adults. The ratio
between male and female are 2:1.

Ankylosing spondylitis will cause disorder of work and life of
patients. The study finds that ankylosing spondylitis patients
will have abnormal cellular immune and liquid immune. Bone,
joint and synovial tissue has lots of inflammatory T cells,
mononuclear macrophage infiltration, T cell response and
Th1/Th2 cell factors balance and metastasis [2]. Costimulus
system has relations with immune function, lymph cells,
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especially T lymph cells directly. Costimulus molecular CD28,
CTLA-4, CD80 and CD86 play important role in onset
mechanism of ankylosing spondylitis [3]. Therefore, we use
FCM to detect peripheral blood lymph cells phenotype and
costimulatory molecular CD28, CTLA-4, CD80 and CD86 of
73 ankylosing spondylitis patients and 40 healthy people, the
purpose is to learn the expression and meaning of
costimulatory molecule in ankylosing spondylitis, providing
new thinking for revealing onset mechanism of ankylosing
spondylitis.

Materials and Methods

Study objects
Ethical approval was given by the medical ethics committee of
Yan'an People's Hospital with the following reference number:
2015009,73 ankylosing spondylitis patients with the first visit
from January, 2016 to January, 2017 in our hospital were
selected as the study objects, all met the New York criteria
issued in 1984 [4]. There were 54 male cases and 19 female
cases. The age was from 16 to 54 years old. The average age
was 26 ± 8.2 y old. This study selected 40 healthy people
without rheumatic and spinal cord arthritis as the control
group. There were 36 male cases and 14 female cases. The age
was from 17 to 54 y old. The average age was 25 ± 8.9 y old.

Exclusive criteria
(1) This study not used hormone and immune regulatory agent
before sample collection; (2) Patients who had dysfunction of
liver function and kidney function caused by liver and kidney
diseases; (3) malignant tumor patients.

Methods
Collection and management of sample: All subjects were
given 2 ml fasting blood, and then it was input into heparin
anticoagulation tube, located at home temperature for storing.
Then this study used FCM to do analysis and management
within 24 h. In addition, this study adopted 2ml whole blood to
separate serum, and then it was located at 4°C for storing for
serum immune globulin, hs-CRP and ESR measurement and so
on. Recording BASFI and BASMI of all patients.

FCM analysis: This study selected 100 μl anticoagulation
whole blood, they were marked by CD28, CTLA-4, CD80 and
CD86 to do multiple color flurorescent, then this study mark

corresponding Ig G-FITC/Ig G1, PE/Ig G1, Cy-chrome /Ig
G1APC antibody as negative control, it mixed evenly and
incubated for 20 min at home temperature away from light.
Then this study used lxFACS hemolytic agent, it was given
phosphate buffer S once after hemolysis and then computer
test. Then this study used SFC-SSC to set distribution of lymph
cells on scatter diagram, calculate percentage of CD28,
CTLA-4, CD80 and CD86 cells accounting for lymph cells.
Analyzing 5000 cells in each sample.

Serum immune globulin measurement: This study used
ELISA to detect concentration of IgG, IgA, IgM, hs-CRP and
ESR after serum separation.

Statistical methods
This study used SPSS 17.0 to do statistical analysis for study
results. Measurement data were represented by x̄ s. It used t-
test. Relevant parameter of clinical character in ankylosing
spondylitis and CD28, CTLA-4, CD80 and CD86 used Pearson
analysis to test c. P<0.05, there were statistical differences.

Results

Globulin level in serum in two groups
IgG and IgA level in serum of ankylosing spondylitis patients
higher than the control group, there were statistical differences
(P<0.05). IgM in ankylosing spondylitis patients higher than
the control group, but there were no statistical differences
(P>0.05, Table 1).

Table 1. Comparison of globulin protein in serum in two groups (x̄ ±
s).

Group Cases IgG (g/L) IgA (g/L) IgM (g/L)

The observation group 73 14.7 ± 3.27* 3.31 ± 1.72* 1.84 ± 0.76

The control group 40 11.2 ± 3.21 2.45 ± 1.25 1.79 ± 0.67

Note: *P<0.05

Comparison of peripheral blood costimulatory
molecule in two groups
CD28, CTLA -4, CD80 and CD86 level of ankylosing
spondylitis patients higher than the control group obviously,
there were statistical differences (P<0.05, Table 2).

Table 2. Comparison of peripheral costimulatory molecule in two groups (x̄ ± s).

Group Cases CD28 CTLA-4 CD80 CD86

The observation group 73 12.87 ± 0.73* 10.22 ± 1.65* 10.08 ± 4.69* 14.35 ± 2.86*

The control group 40 7.68 ± 3.82 4.78 ± 1.24 7.25 ± 3.13 9.86 ± 1.36

Note: *P<0.05
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Comparison of CD80/CD86 and CD28/CDCTLA-4 in
two groups
CD80/CD86 and CD28/CTLA-4 of ankylosing spondylitis
patients lower than the control group, but there were no
statistical differences (P>0.05, Table 3).

Table 3. Comparison of CD80/CD86 and CD28/CDCTLA-4 in two
groups (x̄ ± s).

Group Cases CD80/CD86 CD28/CTLA-4

The observation group 73 0.71 ± 0.05 1.07 ± 0.07*

The control group 40 0.74 ± 0.12 1.26 ± 0.37

Note: *P<0.05

Relevant parameter of clinical character of
ankylosing spondylitis patients and CD28, CTLA-4,
CD80 and CD86
CD28 level in peripheral blood of ankylosing spondylitis
patients had positive correlations with ESR and BASFI indexes
(P<0.05), had negative correlations with Hs-CRP and BASMI
indexes (P<0.05). CTLA-4 had negative correlations with
ESR, Hs-CRP and BASMI indexes (P<0.05), no correlations
with BASFI indexes. CD80 had negative correlations with
ESR, BASFI and BASMI indexes had no correlations with
ESR and BASFI indexes (Table 4).

Table 4. Relevant parameter of clinical characters of ankylosing
spondylitis patients and CD28, CTLA-4, CD80 and CD86.

Observation indexes CD28 CTLA-4 CD80 CD86

Disease history (y) -1.42 0.07 -0.34 -0.63

Age -0.65 0.09 -0.38 -0.67

ESR (mm/h) 0.648* -0.427* -0.325* -0.221

Hs-CRP (mg/L) -0.588* -0.328* 0.179 0.127*

BASFI (0~10) 0.884* -0.431 -0.265* -0.326

BASMI (0~10) -0.726* -0.681* 0.257 0.217*

Note: *P<0.05

Discussion
Abnormal cellular, immune regulation and immune function
severely influence the incidence and development of
ankylosing spondylitis with injury of chronic spinal cord
arthritis. Study on T cell activation is still the core problem of
immune fields. The effects of costimulatory CD28, CTLA-4,
CD80 and CD86 participating in T cell activation and
abnormal function are still the study hotspot problems at
present. The activation of T cell need two signal from cells
outside [5]. On the one hand, it needs the specific antigen
peptide compounds of initial Signal MHC molecule, though
initial signal is necessary in the activation of T cells, but it
can’t promote proliferation of T cells and secretion of cellular

factors; on the other hand, it needs costimulatory signals,
mainly in T cells of membrane protein molecular surface and
stimulatory signal induced by ligands. It is the necessary signal
of complete activation T cells after recognizing antigen. Initial
signal can stimulate primary activation of T cells, furtherly
simulate primary activation of T cells into full activation,
proliferation and differentiation stages, thus, playing immune
effects [6].

At present, this study finds that costimulatory molecule include
B7 (CD80/86)/cD28, CD54/LFA-1, CDZ/LFA-3 (CD58),
CD40/CD154, CD24/CD24L and so on. The most important is
CD28 in surface of T cells, CTLA-4 (CD152) and
corresponding ligand CD80 and CD86 of APC surface. CD28
provides T cell activation signal. CD80 and CD86 provide
feedback immune regulatory signal, thus playing inhibition.

T cells will lose immune function of there are only initial
signal but no costimulatory signal, and it cannot enter into
reaction state or change into immune tolerance state, even
apoptosis. At the same time, over-strong costimulatory signal
will activate T cells excessively, causing autoimmune diseases
[7,8]. Costimulatory molecular CD 28 combines with CD80, it
is the cellular immune response induced by assistant T1 cells,
which promotes Th1 cell proliferation. CD86 has relations with
humoral immune response induced by Th2, it combines with
CD28, finally promoting Th1 cell proliferation [9]. CD-28 and
CD-86 as T cell costimulatory molecule which are studied
widely, it can express in various APC, such as dendritic cells,
langerhans cells, activation macrophage cells, B cells and so
on, they two combine with different receptors, stimulatory
CD28 and inhibiting CTLA-4 [10]. The structure of CD 28 and
CTLA-4 are similar, but there are pair of costimulatory
molecules which have positive and inverse regulatory function.
On one hand, it manifests on the difference of CD28 and
CTLA-4 expression dynamics, CD28 is the constitutive
expression on T cell surface, and after T cell activation,
CTLA-4 can be upgraded rapidly. Comprehensive ability of
CD-86 is 13 times weaker than CD28, effective combination of
CD28 is twice to three times greater than CD-86 [11]. At the
same time, CD28 is the inducing expression on APC, the time
of expression up-regulation by induction is later than D-86.
CD-86 is the low constitutive expression, it can be up-
regulated rapidly. CD28 combines with ligand to provide T cell
signal activation. CD-86 can provide feedback immune
regulatory signal, playing inhibition [12]. Study on CD-86 and
CD80 are the hotspot of autoimmune diseases at home and
abroad.

This study use fluorescence quantitative PCR to detect CD80,
CD86, CD28 and CTLA-4, it is a new method. Studies find
that CD80 and CD86 expression on surface of peripheral blood
mononuclear cells of ankylosing spondylitis higher than the
control group obviously. CD28 expression higher than the
normal control group obviously, it shows that ankylosing
spondylitis patients will have over-expression caused by CD80
and CD86 on surface of APC, which will provide adequate
ligands to T cells. At the same time, corresponding receptor
CD28 on surface of T cells also express excessively.
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Combination of those two can produce adequate costimulatory
signal, activate T cells excessively. It will induce rheumatoid
arthritis and allergic purpura etc. which relate to immune
deficiency [13-15]. It can be guessed that incidence of
ankylosing spondylitis has direct relations with immune state
of body disorder. At the same time, in Table 1, we can see that
Igc and lgA immune globulin protein of ankylosing spondylitis
patients higher than the normal control group [9] obviously, the
main reason is CD28 induced by activation T cells can promote
B cell clone and transformation of expression CD 86 and
antibody production [16-18]. CD80/CD86 ratio lower than the
normal group, which is in accordance with balance and
metastasis of Th1 and Th2 cellular factors. CTLA-4 expression
of ankylosing spondylitis patients higher than the normal
control group, but its CD28/CTLA-4 lower than the normal
control group obviously. Therefore, we can judge that main
ligands of CTLA-4 are CD80. Main ligand of CD28 is CD86.
When CD86 expression is high on surface of APC, the effects
of CD86-CD28 are more dominate comparing with CD80-
CTLA-4 to activate T cells. This mechanism plays an
important role in the onset process of ankylosing spondylitis.

This study explores correlations between CD28, CTLA-4,
CD80 and CD86 of ankylosing spondylitis patients and clinical
character. CD28 level has positive correlations with ESR and
BASFI indexes (P<0.05), has negative correlations with Hs-
CRP and BASMI indexes (P<0.05). CTLA-4 has negative
correlations with ESR, Hs-CRP and BASMI indexes (P<0.05);
CD80 has negative correlations with ESR, BASFI and BASMI
indexes (P<0.05); CD80 has positive correlations with Hs-CRP
and BASMI indexes (P<0.05). CD28, CTLA-4, CD80 and
CD86 level have no correlations with age and disease history.
Clinical studies find that rise of CD28, CTLA-4 and CD80 can
reflect the severity of disease history.

In conclusion, this study explores the onset mechanism of
ankylosing spondylitis through detecting expression form of
CD28, CTLA-4, CD80 and CD86 and from cellular immune
perspective, which reveals incidence and development of
ankylosing spondylitis have close relations with abnormal
expression of costimulatory molecule CD28, CTLA-4, CD80,
CD86. So immune regulation and intervention can provide new
thinking and indexes for diagnosis, prognosis and treatment of
ankylosing spondylitis.
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