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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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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

ZH PR MEB R AL R AL P
(n=54) (n=31)
E (xes, &) 30.2+1.3 38.742.0 0.365
YRR, n) 51/3 30/1 0.634
TR R (xEs, kg/m?) 25.240.5 25.3+0.4 0.932
RERFFLL 1) (x£s, h) 12.121.2 -
AN AP B27(FHE, n) 28 -
WAL () 26 16 0.843
B A4 MR A B2 () 43 25 0.536
IMi(x+s, mm/h) 28.4+1.9 -
C-X M 1 (mglL) 14.3+2.5 -
BASDAI -4} (xts) 40.3+1.9 -
BASFI ¥4 (xts) 429515 -
mMSASS 145 (xxs) 26.1+2.7 -
DKK-1(x%s, nglL) 1632.54103.0 1384.8+113.9 0.154
HEL 2 (x£s, ng/L) 353.4+37.2 271.4+16.8 0.518

I A B 4 KR T A(xts, ngll)  323.5£15.5 29114149  0.064

FF: BASDAI: Bath st B R Beintishia 4 BASFI: Bath i H 1 4
RIAETEE: mSASSS: i KT ol B R RS

%3 DKK-1. BEARURMEARERKEF A KT 5EFHERX
i) ] 22 B 48 X T 47

Table 3 Correlation analysis of the expression levels of
Dickkopf-1, sclerostin and vascular endothelial growth factor A with
disease-related factors

HA DKK-1 il % ML A R AR T A
r{g P rfi P rfi P1H
RS -0.311 0.019 -0.281 0.034 -0.134 0.334

AT e AR EL -0.323 0.015 -0.177 0.189  -0.025 0.855
SEREFLE ] -0.247 0.064 -0.074 0.586  -0.096 0.477

A -0.162 0.294 0.054 0.709 0.158 0.301
ifiL it 0221 0.099 -0.095 0.482 0.284 0.032
C-IRMHEH 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
fifif 2 -0.022 0.868

Ak BASDAI: Bath s EPEEHE R POME S 14 BASFI: Bath i ELVEH 4
RUIBEFEEG mSASSS: R ITHE IR FLIE AL S AT

2.3 DKK-1. FAfbE A g M A KETAK LA
.32,

WM PTRIC- R N A KT WAL, s i
C- = N 85 I IF 93 0k % 1 DKK-1 7K~ 5 IfiL 3T F1 C- i 3 4% 1
AP IEH IR S AL, &t M, EZRTEEEE X
(P=0.007, 0.021).

AR EBIINTSUN S DKK-1 5 T S 3 AL, 2
t R, ZRH BEVEE L(P=0.005), faAiAE R
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%2 DKK-1. BEAERMEAREKEF AMITHLEMMT  (xts)
Table 2 Subgroup analysis of the expression levels of Dickkopf-1,
sclerostin and vascular endothelial growth factor A

B il n  DKK-1(ng/L) RS A5 PR
(ng/L) AR Ang/L)
WIS, L 28 1869.24198.67 421.4+68.5  292.2+251
29 1398.1+137.2 29564282  359.6+16.6™
BEAEREL B 12 1764.8£178.2° 479.6+118.1° 233.6425.4°
4 45 1593.4+148.7 324.8£34.4  351.3+16.9®
ML T# 21 1192541350 313.2£30.8  266.0+14.7
HiE 36 1884.4+164.9™ 383.1#56.0  361.8+21.0™
C-RMMEE F% 14 1120241560 302.3#24.9 261.3+18.5
Wi 43 1795.3+147.0° 375.3+485  347.7+18.6
BASDAI £ 31 1811.32183.2° 370.4147.9  294.7+24.1
% 26 1397.0+146.8 341.8+59.1  364.4+155%
BASFI fi. 27 1675.1£214.9 341.6+535 290.0+18.3
B 30 1533.6+1342 361.3:51.3  359.4+23.1%

Wt o Jo 13 2061.3+132.6° 514.5+47.0° 308.5+30.1
i 44 14842+1481° 310.9+342  331.8+18.1

Fer: BASDAI: Bath i FL M A R BWii shi6 % BASFI: Bath i 14 H:
RINFeTER: mSASSS: i KL v aR ELVER AR RAFREIE Y. 53 1 R
HEERAIL, °P<0.05; SRAFEE DY —4LE, °P<0.05.

4 DKK-1. BEURURMERNREKEF A KFERIZIER
B % BRI

Table 4 Multiple linear regression analysis of the expression levels
of Dickkopf-1, sclerostin and vascular endothelial growth factor A

LRV EYS A 4 i 2
B fE Pl B1H Pl
DKK-1 P [ml 5 341
W KHER I, -0.011 0912 0.018  0.872
b4 0.515  0.000 - -
C-I & - - 0.409  0.001
BASDAI -0.338  0.064 -0.347  0.079
WA -0.382  0.001 -0.175  0.139
AR 0.244  0.071 0.174  0.221
P FREL -0.019 0.863 -0.062 0.601
i 0.506  0.000 0.548  0.000
AL 2 A 5
WA 0.006  0.963 - -
AR -0.251  0.052 - -
DKK-1 0.532  0.000 - -
MU N AR T A 2Rl
W HHEL 0.240  0.088 0269  0.059
Myt 0.227  0.043 - -
C-I M - - 0.197  0.033
BASDAI 0.161  0.274 0.113  0.467
BASFI 0.106  0.431 0.181  0.163
BORA: IR 5 0465 <0.001 0499 <0.001

Fer: BASDAI: Bath o FLM: A R Biiis shiR%; BASFI: Bath i 14 H:
RINGEIREL

DKK-122 F &, AW B3 N S i 2K P58
PR EEIA LG, &t K6, 22 0 R TR L(P=0.061).

LA WM s 4721 A P R AR A DR AR 2
#(P=0.010, 0.040), #ILYTHIC i [IWFFO0 %L
R AR P AR 5 LRI C— [ N AR 7K TR AT 00
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GAALL, 2t R, Z A R EE L (P=0.001, 0.005).
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K FAKT- SV W0 GAH L, 2t KR, 2R %
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P=0.000). C-/x W& 1(8=0.409, P=0.001). A I
%%(8=-0.382, P=0.001). iy ffifk % /K¥*(8=0.506, P=0.000)
AN R 25

LA N R AR KPR AZKT 5 MR 0 s 85 0) OG0, A7 A
1, B=0.465, P<0.001; ##2r, B=0.499, P<0.001.
T ML N B AR AR5 LT (8=0.227, P=0.043)
ALK C- e 2k 1 7KF(8=0.197, P=0.033)3 A5

3 i}i¢ Discussion

ARG RPN, MIEDKK-1E & Ak 28 D I
BN AR AKT 5 5R ELEE AE 2 R R s I
IRAEAR B TN REVPaY 425 SOE Y LA B4 2= 3R I AT A
Kk, FRFEAR ol AL B U R B AR B F v R P BT
VER o AP0 I ™ A% g NFERRARAEHERR AL T e TR %
T . AT SR B AL R B AR P A 2y
Y. BE R TR PO 25 DL B TR B AR W T A 245 LA
K HURERPE B PSP Y, Ak, TR G fe
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PR ETR B IRPR R, B EE R A 5.

AR FELISARGIHIS B o 22 h8 41 J) . DKK-17%
i, RIS DHEEYEDKK-15 . BRI om B A 4
HH1JE A DKK-1 55 DR DKK-1 I 45 SR 3 it 190,
B SEEG I I HR H 9 YA A 48 R 3 I R H DKK-1 1R 1E 8
AR R AT . HT AR DKK-158 T8 1%
FIRAR, [FINHBIPDKK-155E4 7k, 4 8 1 SAH 480E
PRI NGB B LR DR VT A S AH O, PRI SR FH A A
DKK-1 S Al
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T EEE X, SEAUaEE 58, A UITR
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