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Serum levels of Dickkopf-1, sclerostin and vascular endothelial growth factor A and their 

correlation with ankylosing spondylitis progression   

 

Lu Zhong-lin, Guan Zhong (Department of Orthopedics, Affiliated Hospital of Qinghai University, Xining 810001, Qinghai 

Province, China) 

 

Abstract 

BACKGROUND: The incidence of ankylosing spondylitis (AS) presents a trend of rising year by year, accompanied by a 

higher disability. Therefore, fully understanding the related factors to the development of AS is of great significance to 

develop a rational treatment scheme.  

OBJECTIVE: To evaluate the expression levels of Dickkopf-1 and sclerostin in Wnt signaling pathway as well as 

vascular endothelial growth factor A (VEGF-A) in the AS patients, and to evaluate their correlation with AS progression.  

METHODS: AS patients and healthy volunteers were recruited, and their baseline data and medical history were 

collected. The expression levels of Dickkopf-1, sclerostin, VEGF-A and C-reactive protein in the peripheral blood were 

detected; the AS progression was evaluated by Bath AS Disease Activity Index and Bath AS Functional Index; the 

imaging performance was assessed by modified Stroke AS Spine Score; the correlation of Dickkopf-1, sclerostin and 

VEGF-A with AS progression, imaging performance and inflammatory reaction was analyzed by Spearman's rank 

correlation analysis and multiple linear regression analysis. 

RESULTS AND CONCLUSION: No significant differences were found in the expression levels of Dickkopf-1, sclerostin 

and VEGF-A between two groups (P > 0.05). The AS patients without syndesmophyte and with higher erythrocyte 

sedimentation rate and C-reactive protein level appeared with an significant increase in the Dickkopf-1 level (P < 0.05), 

which was significantly related to sclerostin level (r=0.592, P=0.000). The As patients with the history of smoking, 

increase in erythrocyte sedimentation rate and C-reactive protein, as well as higher Bath AS Disease Activity Index and 

Bath AS Functional Index presented with a higher level of VEGF-A. Multiple linear regression analysis showed that 

erythrocyte sedimentation rate, C-reactive protein, syndesmophyte and sclerostin level were the independent factors 

affecting the Dickkopf-1 level (P � 0.001); the history of smoking, erythrocyte sedimentation rate, and C-reactive 

protein were the independent factors affecting VEGF-A (P < 0.005). These results suggest that in AS patients, the 

Dickkopf-1 level is related to syndesmophyte and systemic inflammatory response, while the history of smoking affects 

VEGF-A level. Therefore, all above indicators can be used to evaluate osteophyte formation and bone mass loss. 

Subject headings: Spondylitis, Ankylosing; Vascular Endothelial Growth Factor A; Tissue Engineering 
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1.5.1  ����  �z�����0a�$�0�1�

�����0�0��]�$��]�$P���]��
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1.5.2  ¼½�¾]¿À<«�²`am��µ�pq  �

zBath789:;<\PÁÂpÃ (bath ankylosing 

spondylitis disease activity index�BASDAI)]Bath789

:;<TU2�(bath ankylosing spondylitis functional 

index�BASFI)pq789:;<����¼½«¬a\

PÄÅ�²�Æ¼½�Çpq�ÈzÉÊËÌpÃÍ¥p

qBASDAIÎBASFIpÃ�ÃÏÐÑ60�100Ã��zZ

Ò`aC�ÓÔÕÖ¹6<«×9ÓÔpq24��$j�

0�0¯WØµ�ZÒÎC�ÓÔÕÖ�WØÙ�LÚ(�Û

ÜÝ!Þ)Î:;ßàáâ¹6m��pqãä�789

:;<����m��¾åzæçèéê789:;<

:;pÃ(modified stroke ankylosing spondylitis spine 

score�mSASSS)pq��ëìí3vîïð�ñòPó�

ôõ��ö��ÐÑ�ñòð�÷ë3vÞïPó�kñ

ò:;ÞïpÃÈzø��îïð�pÃ��Ïb

ù�789:;<m��pú4+6û÷üývð�þ

�kmSASSSpÃìí2Ã(û÷�å1vð�L�)�m�

�pqÆ����	�Ç
�������ëmSASSSp

ÃÍ¥����Àý�9Í�Ãª60.992(95%���

°60.965�0.996)�0.995(95%���°60.981�0.998)�

��°ý�9Í�60.991(95%���°60.972��

0.994)���ý�9Í����� 

����äBASDAI]BASFI]ZÒ]C�ÓÔÕÖ`

am��¾åÄ³ÃºÃ��Ãº4+§���,BASDAI

ÎBASFIpÃìí40ÃÉ6pÃ����ë40Ã6pÃ 
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Figure 1  Flow chart of the patient assignment 
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��A�������
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�2��

�����C��	
�������������

C��	
������DKK-1�����C��	
�

������������t � �!"#$%&'(

(P=0.007�0.021))�

#*+,-�����DKK-1�.*+,-�����

t � �!"#$%&'((P=0.005)�/0#*+,-12 

 

 

 

DKK-1$%34)#*+,-�����,567��.

*+,-�����t � �!".$%&'((P=0.061)) 

8#9:;�����<=>?@ABA�C$%D

�(P=0.010�0.040)�����C��	
�����E�<

=>?@ABA�����C��	
��������

� 1  �������	
����������� DDK-1���

��������� ! A"# 

Table 1  Baseline data and the expression levels of Dickkopf-1, 

sclerostin and vascular endothelial growth factor A in the patients 

with ankylosing spondylitis and healthy volunteers   

���BASDAI�Bath�����	
�����BASFI�Bath�����

	�����mSASSS�����������	����� 

 

�� �����	� 

(n=54) 

��� � 

(n=31) 

P! 

"#(x

�

±s$%) 39.2±1.3 38.7±2.0 0.365 

�&('/($n) 51/3  30/1 0.634 

)*+��(x

�

±s$kg/m

�
) 25.2±0.5 25.3±0.4 0.932 

,-./01(x

�

±s$h) 12.1±1.2 ��  

2345678 B27(9�$n) 28 ��  

:;<=(n) 26 16 0.843 

>?:;@(n) 43 25 0.536 

AB(x

�

±s$mm/h) 28.4±1.9 ��  

C�CDE4(mg/L) 14.3±2.5 ��  

BASDAI��(x

�

±s) 40.3±1.9  -  

BASFI��(x

�

±s) 42.9±1.5 -  

mSASS��(x

�

±s) 26.1±2.7  -  

DKK-1(x

�

±s$ng/L) 1 632.5±103.0 1 384.8±113.9 0.154 

FGHI(x

�

±s$ng/L) 353.4±37.2 271.4±16.8 0.518 

AJKLMNOP A(x

�

±s$ng/L) 323.5±15.5 291.1±14.9 0.064 

 

� 2  DKK-1�������	
���� A�����   (x

�

±s) 

Table 2  Subgroup analysis of the expression levels of Dickkopf-1, 

sclerostin and vascular endothelial growth factor A  

���BASDAI�Bath�����	
�����BASFI�Bath�����

	�����mSASSS�����������	�����Q� 1��� 

��RST$

�
P < 0.05�QUOIVWX�TY$

�
P < 0.05� 

 

��OI  n DKK-1(ng/L) FGHI 

(ng/L) 

AJKL 

MNOP A(ng/L) 

:;<= Z 28 1 869.2±198.6

�
 421.4±68.5 292.2±25.1 

 [ 29 1 398.1±137.2 295.6±28.2 359.6±16.6

��
 

Z 12 1 764.8±178.2

�
 479.6±118.1

�
 233.6±25.4

�
 >?:;@ 

[ 45 1 593.4±148.7 324.8±34.4 351.3±16.9

��
 

AB \] 21 1 192.5±135.0 313.2±30.8 266.0±14.7 

 ^_ 36 1 884.4±164.9

��
 383.1±56.0 361.8±21.0

��
 

\] 14 1 120.2±156.0 302.3±24.9 261.3±18.5 C�CDE4 

^_ 43 1 795.3±147.0

��
 375.3±48.5 347.7±18.6

��
 

BASDAI ` 31 1 811.3±183.2

�
 370.4±47.9 294.7±24.1 

 _ 26 1 397.0±146.8 341.8±59.1 364.4±15.5

��
 

BASFI ` 27 1 675.1±214.9 341.6±53.5 290.0±18.3 

 _ 30 1 533.6±134.2 361.3±51.3 359.4±23.1

��
 

abFc Z 13 2 061.3±132.6

�
 514.5±47.0

�
 308.5±30.1 

 [ 44 1 484.2±148.1

�
 310.9±34.2 331.8±18.1 

 

� 3  DKK-1��������	
���� A��������

��������� 

Table 3  Correlation analysis of the expression levels of 

Dickkopf-1, sclerostin and vascular endothelial growth factor A with 

disease-related factors   

���BASDAI�Bath�����	
�����BASFI�Bath�����

	�����mSASSS�����������	����� 

 

DKK-1 FGHI AJKLMNOP A de+ 

r! P! r! P! r! P! 

"# �0.311 0.019 �0.281 0.034 �0.134 0.334 

)*+�� �0.323 0.015 �0.177 0.189 �0.025 0.855 

,-./01 �0.247 0.064 �0.074 0.586 �0.096 0.477 

:;+ �0.162 0.294 0.054 0.709 0.158 0.301 

AB 0.221 0.099 �0.095 0.482 0.284 0.032 

C�CDE4 0.164 0.233 �0.112 0.408 0.285 0.032 

BASDAI  �0.317 0.066 �0.232 0.083 0.349 0.008 

BASFI  �0.143 0.280 �0.160 0.235 0.275 0.039 

mSASS  �0.227 0.051 �0.167 0.215 0.033 0.807 

DKK-1    0.592 0.000 0.219 0.102 

GHI     �0.022 0.868 

 

� 4  DKK-1��������	
���� A�� !����

�"#$�%&�� 

Table 4  Multiple linear regression analysis of the expression levels 

of Dickkopf-1, sclerostin and vascular endothelial growth factor A 

���BASDAI�Bath�����	
�����BASFI�Bath�����

	����� 

 

fg 1 fg 2 hide+ 

β! P! β! P! 

DKK-1j�kl�m     

:;<= �0.011 0.912 0.018 0.872 

AB 0.515 0.000 �� ��

C�CDE4  �� �� 0.409 0.001 

BASDAI  �0.338 0.064 �0.347 0.079 

abFc �0.382 0.001 �0.175 0.139 

"# 0.244 0.071 0.174 0.221 

)*+��  �0.019 0.863 �0.062 0.601 

FGHI 0.506 0.000 0.548 0.000 

FGHIj�kl�m     

abFc 0.006 0.963 �� ��

"#  �0.251 0.052 �� ��

DKK-1 0.532 0.000 �� ��

AJKLMNOP Aj�kl     

:;<= 0.240 0.088 0.269 0.059 

AB  0.227 0.043 �� ��

C�CDE4   �� �� 0.197 0.033 

BASDAI  0.161 0.274 0.113 0.467 

BASFI 0.106 0.431 0.181 0.163 
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