
��������  � 21 � � 32 �  2017	11	18 
� 

Chinese Journal of Tissue Engineering Research  November 18, 2017  Vol.21, No.32 

�

ISSN 2095-4344  CN 21-1581/R   CODEN: ZLKHAH                                                                         

5085 

www.CRTER.org 

�������

������1981���

�	
��
�����

2003 ������(��

������)�����

������� !"#

$%&'()*�+,-

./01 

 

�����:R318 

���	
:A 

����:2095-4344 

(2017)32-05085-06 

�����2017-06-26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lu Zhong-lin, Attending 

physician, Department of 

Orthopedics, Affiliated 

Hospital of Qinghai 

University, Xining 810001, 

Qinghai Province, China 

 

�

��

�

��������	
�DKK-1�
�������������A 

������� !� 

�

��

�

�����  �(��������	
��
������   810001)�

�����������. ��	
��
���� DKK-1��������������� A !�"#$%&'	[J].()*+,

-./�2017�21(32):5085-5090. 

DOI:10.3969/j.issn.2095-4344.2017.32.001      ORCID: 0000-0002-1264-1804(���) 

 

������� 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

����� 

DKK-1��	
��
��DKK-1�����������������������DKK-1�� !"�

#� Z$%&'(���) DKK-1��*+,-".�/01'(�DKK-1 2345'6789 :;<

=>?@AB3!C2DE�F�G�HI�J�KLM@4N�OP DKK-1JQ��� RSTU�V>

?G(��9 WX32YZ	
3�[\]J^_`I(a`b?���cdefg���hi)@ 

	
���jklmWntanJcdo�GTU�V>?JAB3!C2DEp�qrs��tu�
AB

3!C2DEZvwbxyJ�qrs��z{|}~3��@S���,-��qrs���AB3!C

2DE�}~tu�����,-��^�JAB3!C2DE��G�u@ 

 

�� 


������AB3!C2JF��%����)J�������DE�����4N����AB3

!C2J�_��� ¡�¢�^£¤J'(4s�eNd¥¦§¨'©J��ª«@ 

���¬­Wntan DKK-1®¯(Dickkopf-1)¦�qrsefO�°±�²45 A�AB3!"2DE.°

J�����³´:;µ¶ ^·£¤J'(3@ 

����AB3!C2DE�¸¹��bº�H»¸¹ p¼½Jvw¾¿E�ÀÁ:;��bºÂÃÄÅ

f'(^Æ�ÇÁÈÉO¶Ê¬­ DKK-1®¯¦�qrsfO�°±�²45 AJ�����Ë8 BathA

B3!C2�^iÌ³�ef BathAB3!C2Í+³�³´AB3!C2^·£¤�Ë8ÎÏÐÑÒAB

3!C2!C³�³´������ÓÔ¬­ C�Õ©®¯�����Ç8 Spearman'(�¢efÖ�Ã3

×Ø�¢ DKK-1®¯¦�qrsfO�°±�²45 A �^£¤¦�����f2YÕ©Ù4sJ'(3@ 

������Ú2 y DKK-1 ®¯¦O�°±�²45 A ef�qrs��z{|}~3��ÛÜOÝ¦C�

Õ©®¯t)ef|TU�VAB3!C2DEJ DKK-1®¯��}~Þ)(P < 0.05)� �qrs��}

~'((r=0.592�P=0.000)ÛßàGáâÆ¦OÝf C�Õ©®¯Þ)¦Bath AB3!C2�^iÌ³�f

BathAB3!C2Í+³�t)JAB3!C2DEpÈÉOO�°±�²45 A��t)ÛãÖ�Ã3×

Ø�¢,-�OÝ¦C�Õ©®¯¦TU�Vä�qrs��j DKK-1®¯Þ)Jåæ�ç4s(P è 0.001)�

áâÆ¦OÝ¦C�Õ©®¯jO�°±�²45 A��Jåæ�ç4s(P < 0.05)Ûé<=,-�AB3!

C2DEÈÉOP DKK-1®¯�� TU�V>?'(�H» 	
2YÕ©#ê'(�
áâÆë��ç

O�°±�²45 A ���:;µ¶*7ìíîïðµ¶�,-AB3!C2DE�V>?f	
�K\]

·ñ@ 

���� 

*+012�*+,-2��	
��2DKK-1342����2�������� A 

���� 


�����	2�������� A2*+,- 

 

 

�	
��
������� DKK-1������������ !" A#$�%&'()*+,� 

��

����

���

��

� 

(1)��������54	����

��
�� 

(2)
�����31	
����� 

��

����

���

��

� 

��������� DKK-1��� !"#$�%&'() A*+,

-./01 BASDAI2$ BASFI3435������6789/0

1mSASSS3435:;<+=/>?�� C�@A��+,-.� 

 

���	

���	���	

���	�

��

� 

������
����B DKK-1��-.CDE FGH

IJ/KLCMN�O@APQIJ/RSTUVW:X�%

YZ&'() A-./[\]�^_`abcd]�/ef

������
� FGH$MN ghi7j� 


��



��

��



��
�

��

� 

�� 2�*klmn$�B DDK-1� !"#�

�%YZ&'() A-./4opCq689�

:;<+=$�O@Ar(#*IJ�� 



 

�����. ���	
��
��� DKK-1��������������� A� �!"#$%&� 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

5086 

www.CRTER.org 

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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spondylitis disease activity index�BASDAI)]Bath789

:;<TU2�(bath ankylosing spondylitis functional 
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Figure 1  Flow chart of the patient assignment 
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�.

*+,-�����t � �!".$%&'((P=0.061)) 
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�����E�<
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��
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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     
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�����. ���	
��
��� DKK-1��������������� A� �!"#$%&� 

ISSN 2095-4344  CN 21-1581/R   CODEN: ZLKHAH 

5089 

www.CRTER.org 

�����t ����	
��
��(P=0.001�0.005)� 

�BASDAI�BASFI��������������

 !A"#$%�����������t ����	
�

�
��(P=0.002�0.002)� 

2.4  DKK-1&��������	
��
�A����

�����
�������  '�

��

�3()�*+,)�

DKK-1$-.&/012345�6�$789:"#;

�6�DKK-1"#$<=>?@A45�6(r=�0.247�P= 

0.064)�$BASDAI��5�6(r=�0.317�P=0.066)�B

�	CD��
���789:$-.5�6E����

�� !A"#$�F&C�GHIJ&BASDAI�BASFI

��4;�6� 

2.5  ����� ��!!�K�DKK-1&789:LM�

����� !A"#NOPQR
ST�U�VW�H

STXY�STZ3[�H2\]^ :��6_�P < 

0.05`[STZ3a
��� 

'�

��

� 4()��b DKK-1"#��F (β=0.515, 

P=0.000)&C�GHIJ(β=0.409�P=0.001)&
Dcd7

e(β=�0.382�P=0.001)&789:"#(β=0.506�P=0.000)

[fg]^ :� 

������ !A"#$hijkl6m�XY1

n�β=0.465�P < 0.001EXY2n�β=0.499�P < 0.001�

op&������ !A"#$�F(β=0.227�P=0.043)

LMC�GHIJ"#(β=0.197�P=0.033)kl�6� 

 

3������Discussion�

q��*+,)��rDKK-1s1&789:LM�

����� !A"#$tu
vwxyzhi{j&|

}<=M~���&��x<GHLM]����a
�

6
���2\����7���{�����n��Q�

���q����������\��������� :

�]^�q��ntu
vwxyzC ¡¢£70¤¥¦

§&¨�0©:&£ª«¦§LM�¬_­®¯°£x¦L

M£±²³´ !µ£¶·¸¹

[13]

�op���º»¼½¾

¿�ÀÁ��LÂÃ��ÄÅ�� :�'
K&-.LM

/0123·2\�]^���*ÆÇ[�È� 

    q��É�ELISAÊmhËÌÍÎ�ÏpÐ�DKK-1Ñ

1� �Ï~�
DKK-1Ñ1�ÒÓ��ntu
vwxy

zpÐ�sDKK-1$~�
DKK-1Ï1*+Ô
ÕÖ

[14-15]

�

×§Ø���2Ùtu
vwx�{��nDKK-1�;Ú

��~���	Ú�Ûbq��ÜÝ�ÞDKK-1$7��

�6Z�ß@à�ÞDKK-1$áRâã���
ä�x<&

å{æ×_LM~���·�6
� çÉ�pÐ�

DKK-1s1�Ï� 

q�����tu
vwxyzpÐ�rnDKK-1$

������ !"#Ç¾¿�ÀÁ
(è��Bé�	

D��
���$ê���ÕÖÇ[ëì

[8]

�o
��,

)�tu
vwxíz��®Yvw{îyz/�DKK-1

"#��èï���$å{Nðnñ��±²³´ !�

òDKK-1�ó
6�q��ôq1Çõ�ö�½yz��

�x<LM�Hx
 !�÷"#C óø�ù� ç�

�Ù��	D��
���Bé�úÁ�UnC�GHIJ

è�&BASDAI&BASFIè�ÁLMDcd7eÁ��DKK-1

������� !A"#Ô�b;Ú�ÀÁ� 

q��,)�DKK-1"#��$��x<ûükl�

6�$ÇýþX�|}��*+Ç[ëì�á���,)

DKK-1"#$GHx<�2\&789:·a
;�6  




[16]

����vwv�x{�n����2\��ßè��

±²³´ !�[t�x !��L�NDKK-1��7	


���ó�N��ì789:��ó�çp��¬_�DKK-1

��$Dcd7e
�6
�G
�tu
vwxyz]�

���[mSASSS��Ç%�ÒÓ��,)mSASSS��[

0��tu
vwxyz��/�DKK-1�"#�b

mSASSS��20��yz���������DKK-1"#Ç

��yz7e����
Ç%

[17]

�Béà
��,)tu


vwx×§XYnDKK-1Üa
��LRP5/6¢/�~�� 

çÜ��òWnt������ó�������$7���

��*+�
�����Në������ 

��� _�!�DKK-1ÜÝ�"7n7	
�ó�

à��=7nÙ��ó�DKK-1"#$v#7k_Zù45

�6����DKK-1"#��,)#/7$ª%�6� 

DKK-1$x
 !�&���$��*+���tu
v

wxyzà��
Üß�_�70¤¥� ç��rDKK-1

�¬_ÜÝ$'êcd7e��
6�à�$Z(
x<

���
71)*�{���(����7	
+,LM

-7	
©æ)� 

789:àé�.YWnt���+,¶�
cd7e

���tu
vwxyz�789:"#Ç%��tu


vwxyz�¾¿�ÀÁ�789:"#�	D��
�

��ê���,)�789:"#�tu
vwxyzn

��Ç%��]��,)�Q{î�tu
vwxyzn

à
/%�q�����789:$-. :45�6
�

$����Üëì�01ø789:"#¢øå{æ×L

M2345 :·]^� 

tu
vwxyzx<=6�Q�ä
x<GHIJ

"#�@�������� !A"#àè������

�� !"#$x
2\&å{æ×M~�2\a
;�

6��nx
 !é������ !�fg]^ :�

Ûb������ !AéÑ178&~�tý����

�� !��$¯
ÌÍò9

[12]

� ç���6a
{�

���á��ÒÓ��,)hi{j$tu
vwxæ×


è�M]����:9�6�q��*+ ;<DKK-1�

789:$hi :�6Z�Bé��*+Ç[=>���

��� !A"#$hia
t6m��;Ú¾¿�Ành



 

�����. ���	
��
��� DKK-1��������������� A� �!"#$%&� 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

5090 

www.CRTER.org 

iz������� !A"#�b­hiz�*?@A�

01×§��BC�hiDEn�L�ì-7	
æ×	

Ú��L�N	
	ÚèF��9�G
hi :�L�ì

x< !HI&#JKQLLM��	
�_èF���{

���Ô
%MN� !LM������ !A�$�q

��*+,)�hi :�����ò������ !A

�ó�]^tu
vwxyzå{æ×��$]��î9�

op�OPQ��7	
�����$tu
vwx]��

Rî�OPQ��7	
��èF~�a
¶1ST
�U

,�V
WXÊæ
LM'êYZ!¬_� 

q��[�ë>'\
]^�[_`a���bc�

�
deEf�btu
vwxyz NOZ(�g�X

hR�i�tu
vwx��7k_2\ �����B

q��j��a
70¤¥{j{��ök
lm����

�LÂÃ�6 :�ÄÅ�q��*Æ��ýôqPnn

Ø�Në��o� 

p�(��q��*+,)DKK-1&789:LM��

���� !A$�7��LM��x<=6
6�|}Ú

þ�ÏDKK-1&789:LM������ !A
qbr

Ïyz70)*LMcd79��ûü�hi������

���� !A�6���$tu
vwx�{��� 

 

�����������	
��
��
���������

�������������� !"#�

�����$%&'()
*+,)
)-,./�01# 

��	
���2
3�456789:;<=># 

��
��?@AB�CD�)
EFGH9:IJ�KL�6

7�MN�OPQRS67TUVWX��YZOP[\]̂ �_?

@)
�`ab��YZOP�cd�efghi# 

�����67jklmno CNKIpqr6stuvwxy 3

z{|# 

�����67nW}~�y���������GH�Zc�

��# 

�������2
�?@bMN��6�j����y���

(�#�6��������,��(��+�����) ¡�¢�

m£¤�:g¥¦§,¨©bª«�5¬­®{# 

�����67jkl¯°m���2
±²B³´Vk²9:

µ¶# 

�������·¸�¹º»¼½67�67jkl¯°m��

�2
±²B³´Vk²9:µ¶#¾�^¿À3©Á5µ¶iÂ´

ÃÄÅÆÇÈÉAÄ9�EÊ3©3.0ËÌÍ�ÎHJÏA�ÐÑÒ�

ÓÁÔBÕÅÆÇÈÖ�×Ø�6}ÙOP,ÚÛbÜÝ��ÞÓÁ

�ßAàáâ,Òã,äå,æç,èé,tê,ëìí¬î6s�

ï�ðñòêÏ�A2óô�õö��÷øù�ßHúAû# 

 

4  ����  References 

[1] Solmaz D, Kozaci D, Sari I, et al. Oxidative stress and related 

factors in patients with ankylosing spondylitis. Eur J 

Rheumatol. 2016;3(1):20-24. 

[2] Caglayan M, Sarac O, Kosekahya P, et al. Biomechanical 

evaluation of cornea in patients with ankylosing spondylitis. 

Int Ophthalmol. 2016. 

 

[3] Nadkar MY, Warrier SR, Singh AO. Clinical profile of 

ankylosing spondylitis with special reference to hip 

involvement. J Assoc Physicians India. 2016;64(1):70. 

[4] Rudwaleit M, Landewe R, Sieper J. Ankylosing Spondylitis 

and Axial Spondyloarthritis. N Engl J Med. 2016;375(13): 

1302-1303. 

[5] Yang C, Ding P, Wang Q, et al. Inhibition of Complement 

Retards Ankylosing Spondylitis Progression. Sci Rep. 

2016;6:34643. 

[6] Ikegame M, Tabuchi Y, Furusawa Y, et al. Tensile stress 

stimulates the expression of osteogenic cytokines/growth 

factors and matricellular proteins in the mouse cranial suture 

at the site of osteoblast differentiation. Biomed Res. 2016; 

37(2):117-126. 

[7] Karner CM, Esen E, Chen J, et al. Wnt Protein Signaling 

Reduces Nuclear Acetyl-CoA Levels to Suppress Gene 

Expression during Osteoblast Differentiation. J Biol Chem. 

2016;291(25):13028-13039. 

[8] Ustun N, Tok F, Kalyoncu U, et al. Sclerostin and Dkk-1 in 

patients with ankylosing spondylitis. Acta Reumatol Port. 

2014;39(2):146-151. 

[9] Coskun BN, Oksuz MF, Ermurat S, et al. Neutrophil 

lymphocyte ratio can be a valuable marker in defining disease 

activity in patients who have started anti-tumor necrosis factor 

(TNF) drugs for ankylosing spondylitis. Eur J Rheumatol. 

2014;1(3):101-105. 

[10] Camirand A, Goltzman D, Gupta A, et al. The Role of 

Parathyroid Hormone-Related Protein (PTHrP) in Osteoblast 

Response to Microgravity: Mechanistic Implications for 

Osteoporosis Development. PLoS One. 2016;11(7):e160034. 

[11] Tayfur O, Kilic L, Karadag O, et al. Tuberculous bursitis of the 

greater trochanter mimicking ankylosing spondylitis. Eur J 

Rheumatol. 2015;2(1):31-32. 

[12] Sakellariou GT, Anastasilakis AD, Bisbinas I, et al. Circulating 

periostin levels in patients with AS: association with clinical 

and radiographic variables, inflammatory markers and 

molecules involved in bone formation. Rheumatology 

(Oxford). 2015;54(5):908-914. 

[13] Mitulescu TC, Stavaru C, Voinea LM, et al. The role of Vitamin 

D in immuno-inflammatory responses in Ankylosing 

Spondylitis  patients with and without Acute Anterior Uveitis. 

J Med Life. 2016;9(1):26-33. 

[14] Li DH, He CR, Liu FP, et al. Annexin A2, up-regulated by IL-6, 

promotes the ossification of ligament fibroblasts from 

ankylosing spondylitis patients. Biomed Pharmacother. 

2016;84:674-679. 

[15] Machado NP, Nogueira E, Oseki K, et al. Clinical 

characteristics and frequency of TLR4 polymorphisms in 

Brazilian patients with ankylosing spondylitis. Rev Bras 

Reumatol Engl Ed. 2016;56(5):432-440. 

[16] Hossan T, Nagarajan S, Baumgart SJ, et al. Histone 

Chaperone SSRP1 is Essential for Wnt Signaling Pathway 

Activity During Osteoblast Differentiation. Stem Cells. 2016; 

34(5):1369-1376. 

[17] Fabiani C, Vitale A, Lopalco G, et al. Different roles of TNF 

inhibitors in acute anterior uveitis associated with ankylosing 

spondylitis: state of the art. Clin Rheumatol. 2016. 


