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RPN 2B F LGS DKK-1, CCL21 K5
VR 30 G 2 15 B (R RH G PEWF 5

NEZ, B M, ¥ M, B CHBEETH O ERERRERN, Wb 056001 )

W E. B RITERRAY £ (rheumatoid arthritis , RA ) % 27 Dickkopf-1 ( DKK-1) , #4HE-F ( chemokine,
CCL) 21 R-F 5Kk ok ssirag Lt ik #2018 5 3 A ~ 2020 5F 6 A HRIR T .8 B B 95 A0S 49 120 4)
RA %% (RA L) F= 117 Bkt & RA (A4 , ARAE 28 MW &% E 3L (disease activity score 28, DAS28) #
2% RA oy MAREM (2.6 ~ 324, 384]) . PHEM (3.3 ~512%, 504]) feZFH ( >5.1%, 324]) , &0l
& DKK-1, CCL21, %% %@ A (immunoglobulin A, IgA) . %% #KEE G (1gG) . LHEKEFEEGM (IgM) | i
ﬁéﬁéz E (IgE) . #Mk C3 feihk C4 K-F. %47 DKK-1, CCL21 5 IgG, IgA, IgM, IgE, %le& C3, AMk C4 Z 1A 48
PEZEER  RA 275 DKK-1( 72.14 + 15.26 pg/ml ), CCL21( 285.16 + 32.16 pg/ml ),1gG( 16.35 £ 4.56 g/L ),1gA( 3.65 £ 0.52
g/L ) A= IgM (1.95+0.42 g/L ) K-FF FF B (43.26+7.46 pg/ml, 170.06 +20.41pg/ml, 10.35+1.65g/L, 2.02 +0.24g/
L, 1.42+039¢/L) , £2FHH %3 EL (=10.061 ~ 32.803, ¥ P <0.05) , MK C3 (1.05+0.16 g/L ) F=4hk C4
(0.15+0.07 g/L ) AK-FA&F 21820 ( 1.39 £0.25¢/L, 0.36 £ 0.11g/L ), £ FH A %t FE L (1=12.502, 17.579, 3 P < 0.05 ),
& JF 40 e 7 DKK-19 (83.26+3.09 pg/ml) , CCL21 (310.06+6.45 pg/ml) , 1gG(19.84+0.68 g/L) , IgA (4.14+0.03 g/
L) foIgM (2.28+0.06 g/L ) K-F & FFE2 (74.90 +6.59 pg/ml, 289.75+12.54 pg/ml, 17.40+2.11 g/L,3.71+0.26 g/
L2.03+0.16 g/L ) Aa%2 40 (59.15 +2.34 pg/ml, 258.15 + 4.06 pg/ml, 12.03 +0.21 g/L, 3.16 +0.02 g/L, 1.57+0.03 g/L ) ,
EFHH G FEL (126322 ~ 162.999, 3 P < 0.05 ); #MK C3 FeAbMA C4 KP4 T & B 40 (1.18 £0.02 g/L vs 1.07 £ 0.05
g/L, 0.20+0.01 g/L vs 0.16 = 0.04 g/L) #=%2 & £ (0.91 £ 0.02 g/L, 0.09 +0.01 g/L), £ F3H %it 3 & L (1=5.536 ~ 45.847,
¥ P<0.05), ¥ EMALKFDKK-1, CCL21, IgG, IgA #= IgM K-F 3 T2 E M (=12.993 ~ 17.468, 33 P < 0.05) ;
AMK C3 Aok C4 K-FAK T2 20 (=18.607, 10.527, ¥ P <0.05) , 27 A H AT FENL, RA &4 fhiF DKK-1 fe
CCL21 KF 5 1gG, IgA #= IgM 2 EA% (7=0.742 ~ 0.805, ¥ P < 0.05) , 54MK C3 4Rk C4 KT Z2 fimmk (=
-0.736 ~ —0.744, ¥ P < 0.05) , &M jat) IgE £F ¥ %% &L (F=0.869, P > 0.05), DKK-1 #» CCL21 5 IgE
LT AR KM (1=0.168, 0.203, ¥ P> 0.05), it RA & fiF DKK-1 ## CCL21 K-FF+ &5 RA % EEHEZE AR
1gG, IgA #= IgM 3 & 5 4MMk C3 Fo C4 HAEA X,
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HRESHES: R593.22; R392.11 XERARIREG: A XEHS :1671-7414 (2022 ) 03-033-05
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Study on the Correlation between Serum DKK-1, CCL21 and Humoral
Immune Indexes in Patients with Rheumatoid Arthritis
LIU Su-fang, ZHAO Yang, JIA Bin, LI Jun-fang

(Department of Immunology ,the Ceniral Hospital of Handan City , Hebei Handan 056001, China)

Abstract: Objective To investigate the correlation between serum Dickkopf-1 (DKK-1), chemokine (CCL21) and humoral
immune indexes in patients with rheumatoid arthritis (RA). Methods A total of 120 RA patients (RA group) and 117 physical
examination volunteers (control group) admitted to Department of Immunology,the Central Hospital of Handan City from March
2018 to June 2020 were selected. According to DAS28 scores, the RA group was divided into low-grade group (2.6~3.2 points,
38 cases) and moderate group (3.3 ~ 5.1 points, 50 cases) and severe group ( > 5.1 points, 32 cases).Serum levels of DKK-1,
CCL21, immunoglobulin A (IgA), immunoglobulin G (IgG), immunoglobulin M (IgM), immunoglobulin E (IgE), complement
C3 and complement C4 were detected.The correlation between DKK-1, CCL21 and IgG, IgA, IgM, IgE, complement C3 and
complement C4 was analyzed. Results The serum levels of DKK-1(72.14 + 15.26 pg/ml), CCL21(285.16 +32.16 pg/ml),

I[gG(16.35 £4.56 g/L), IgA(3.65+0.52 g/L) and IgM(1.95 +0.42 g/L ) in RA group were higher than those in control
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group (43.26 + 7.46 pg/ml, 170.06 + 20.41pg/ml, 10.35 + 1.65g/L, 2.02 + 0.24g/L, 1.42+0.39g/L ) , the differences were
statistically significant (=10.061~32.803, all P < 0.05), and the levels of complement C3(1.05 +0.16 g/L) and complement
C4(0.15 + 0.07 g/L) were lower than those in control group ( 1.39 +0.25g/L, 0.36+0.11g/L ) , the differences were statistically
significant (/=12.502, 17.579, all P < 0.05).The serum levels of DKK-19 ( 83.26 +3.09 pg/ml ) , CCL21 (310.06 = 6.45 pg/
ml) , 1gG(19.84 £ 0.68 g/L ) , IgA (4.14+0.03 g/L) and IgM (2.28 +0.06 g/L ) in severe group were higher than those in
moderate group ( 74.90 + 6.59 pg/ml, 289.75 + 12.54 pg/ml, 17.40+2.11 g/L, 3.71 +0.26 g/L, 2.03 £ 0.16 g/L ) and mild
group (59.15 +2.34 pg/ml, 258.15 +4.06 pg/ml, 12.03 +0.21 g/L,3.16 + 0.02 g/L,1.57 + 0.03 g/L ) , the differences were
statistically significant ( 7=6.322 ~ 162.999, all P < 0.05) , and the levels of complement C3 and complement C4 in severe
group were lower than those in moderate group(1.18 +0.02 g/L vs 1.07 + 0.05 g/L, 0.20+0.01 g/L vs 0.16 + 0.04 g/L) and mild
group(0.91 +0.02 g/L, 0.09+0.01 g/L) , the differences were statistically significant ( /= 5.536 ~ 45.847, all P < 0.05) . The
serum levels of DKK-1, CCL21, IgG, IgA and IgM in moderate group were higher than those in mild group (=12.993 ~ 17.468,
all P < 0.05), and the levels of complement C3 and complement C4 were lower than those in mild group (=18.607, 10.527, all P
< 0.05) , the differences were statistically significant, respectively.Serum DKK-1 and CCL21 levels in RA patients were
positively correlated with IgG, IgA and IgM (r=0.742 ~ 0.805, all P < 0.05), and negatively correlated with complement C3
and complement C4 levels (r=-0.736 ~ -0.744, all P < 0.05). There was no significant difference in IgE between groups
(F=0.869, P > 0.05), DKK-1 and CCL21 were not correlated with IgE (» =0.168, 0.203 , all P > 0.05).Conclusion Serum
DKK-1 and CCL21 levels were increased in RA patients, and the increase of DKK-1 and CCL21 levels were related to the
activity of RA disease, the increase of IgG, IgA, IgM, and the depletion of complement C3 and C4.
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KRB XK (rheumatoid arthritis, RA ) f&—
Tl BB, AR 1% AT ™M, LU
WA . M SR, T B IR Oy
FRFLFR I, AT B AT RERE AT P BRI
FEE N RA BE Il A AR e e DI RE S, I
WAL LIS RA S Y 35 205 R A G BB R T Pl
Dickkopf-1( DKK-1 Y& UEE Wt {5538 55U
G )0 = 0 A e = 2 0 A = G
B Y, 25X R EwRSR D, Bl
F (chemokine, CCL ) 21 &ML FZE AL b, AT
A 20 M ) 286 R R I AR B, 35 R R 6 i A
i, B RFST 4 S RA R 4ME I cCL21 /K
SErREE O HUR CCL21 25 RA Bk, AWT5EIE
SR RA HB 3 103 DKK-1, CCL21 7KLk J
PEBRTE H (immunoglobulin , Ig) . #MAE &, #
WHESCR, BENGRZREESS .
1 Mel5h%
L1 AR R AT AU T 0 B B S
BHEFRZE b1 2ibifl, #2018 453 H ~ 2020 4F 6
FHBER T rhuc B B e ZERHIGA 1Y 120 ) RA B,
PAFRHE: DFFA RA BT 2b70E T QAT
ST T SEIR A I H 45 R e QFEK > 18
%o HEBRbRE: Ok HHEEHR . FXRTR. W
R E R @I R ILEEROEME IR L O i g
P ; QIR RN . R . H SRR
HEHE A B RBETEERE . RYE 28 A~ B TE B8
B (DAS28) P4 MAREEZ (2.6 ~ 3.2 47, 38
), HE4 (33 ~ 5145, 504]) fMEEL (>

5.14%, 324 7 AREEL. Lotk 25 ), Bk 13 4,
AW 41 ~ 69 (56.35+£10.26) %, RAJKFE3 ~ 9
(6.65+1.81) 4F; hEEAL: Lotk 3561, B 1541,
AEHA 36 ~ 71 (56.60+10.19) %, RAJEFES ~ 12
(7.98+2.21) 4F; R Zobk 22 ], F4% 10 6,
AE 39 ~ 70 (56.12+10.02) %, RAHFES ~ 19
(10.65+3.81) 4F, Sy EE R BB TSR 1
117 B fae B i s A B, S HERR B0 . Bk
1R DL R A RSN , otk 75 1, Bk 42 4,
I 42 ~ 78 (56.85+10.41) %, DUZHZ ik %
BB FE, F . M EEFH TR
FEX (P>005) .

12 ME LKA ZEKF BIOBASE2000 4 H i
B, CCL21 il & ( i AEYRH A
MR T, #E5 2633JK) ; DKK-1 k7 & (dbaisg
B IR YRR R, L5 180513 ) 5 IgA,

IgG, IgM, IgE, #MA C3, #MA C4 ik & (£
Epitope Diagnostics A rl, 5l &#t5 AM1805) .

1.3 ik A 2 alE B R EF K 3ml AT
A (RA BB AR 2 K, K EAKSH )

ML A SREER S 2.0 (73 3 000r/min, 42 15¢m,
BFIE] Smin ), BAEALYE 45 o R FH REEDG G0 3 % Bff
IO K I 2% DKK-1, CCL21 /K5 fyisid 5
PRI 1gA, IgG, IgM, IgE, #MA& C3 Fi
A& C4,

1.4 it 547 R SPSS 25.00 #8504,

K-S ket PRI A L, SR DI AL
+ bRifEZE (Xxs) For, MWRILMGIERR, 7551k
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RN ZE 225080 (T HR B LSD-¢ A5 )
7 K3, Pearson #H5¢ R EH A DKK-1, CCL21 5
IgG, IgA, IgM, IgE, #MA C3, #MA C4 Z A M,
KB 7K E 0 =0.05,

ZH 1M DKK-1, CCL21 K- T R4 (=18.435,
32.803, P < 0.05) . =4 1M DKK-1, CCL21
HKEE T EAMBEA (=6.709, 8.461; 37.111,
40.935, %1 P < 0.05) , HEEAL I DKK-1, CCL21

2 HR KB T4 (=14.058,14.933, %P < 0.05) ,
2.1 fni% DKK-1, CCL21 &-Fiti  ULE 1, RA ERBAGIEE .
=1 £EIMFE DKK-1, CCL21 /KFLLE: (x =5, pg/ml)
A (lréﬂm (%fff) <T=%§) (%:%) ffﬁf) fe PE
DKK-1 72.14 £ 15.26 59.15+2.34 74.90 £ 6.59 83.26 £3.09 43.26 +7.46 105.665  0.000
CCL21 285.16 £ 32.16 258.15+4.06 289.75+12.54 310.06 + 6.45 170.06 +20.41 96.351 0.000

22 fEEmERGfAMRILE ULER 2. RA BAAINL
i 1gG, IgA, IgM /K F i T X 4 (=13.402,
30.852, 10.061, ¥ P < 0.05) , #MAk C3, *Mik C4
IR TR IRLL (= 12.502, 17.579, ¥ P < 0.05),
IgE 5 Xf M4 L4 22 57 o4 it 24 5 X (1=0.148,
P> 0.05) . HEHIMG IgG, 1gA, IgM K5
FHEEH AR R4 (1=9.296, 6.322, 8.451; 162.999,
=2

67.177, 64.106, ¥J P < 0.05) , #M& C3, #hAk C4
KPR TP BE2H AR 4 (1=11.206, 5.536; 44.909,
45847, ¥JP < 0.05) , H 4110 1gG, IgA,
IgM 7K S 55 T 5% B 41 (£=15.608, 12.993, 17.468,
¥IP<0.05), #ME C3, #ME C4 KR T EH
(=18.607,10.527, ¥J P < 0.05) , ZSHHG T

HHBRKEEMIMEKFLLE (x£5)

RA 41 TR

il B FHHRA

TH (n=120) (n=38) (n=50) (n=32) (n=117) Fe @

IgA (g/L.) 3.65+0.52 3.16+0.02 371026 4142003 2024024 53261 0.000
IeM (/L) 195042 1.57£0.03 203+0.16 2.28+0.06 142039 69.652 0000
IeG (/L) 16.35 £ 4.56 12.03£0.21 1740£2.11 19.84 £ 0.68 1035 + 1.65 4135 0.000
IgE (mg/L) 163.68 +23.67 16326 £22.11 16332 +21.43 164.74 +20.40 163232315 0869  0.000
MK C3 (gL) 1.050.16 0.91+0.02 107 £0.05 118 +0.02 139£0.25 46351 0.000
MK C4 (gL) 015007 0.09%0.01 0.16+0.04 0.20+0.01 0.36+0.11 68.195 0000

2.3 DKK-1, CCL21 Sz dstraaAn At L3,
RA 8 % IfiL % DKK-1, CCL21 /KF 5 IgG, IgA.,
IgM 2 IEM X (P < 0.05), 5#MK C3, %Mk C4
KFEEGAMRE (P < 0.05), 5 IgE AN (P>
0.05)

%3 DKK-1, CCL21 5{kifiEtriutExLtE (-, P)

i DKK-1 CCL21
r P r P

IgA 0.742 0.000 0.805 0.000

IgM 0.753 0.000 0.769 0.000

IsG 0.795 0.000 0.752 0.000

IgE 0.168 0.625 0.203 0.547
M €3 -0.740 0.000 -0.739 0.000
M C4 -0.736 0.000 -0.744 0.000

3ot

PR e R NG IE R GE N Iy 5, T2l
T AR A BT R S B R E AL, M B
PEEALE RA SR EEIA T2 —, BURHTRA

MNAEJG, B ARG WK EEHUAR, Uik S5Hings
B R PEE G YU T AT 51— R A g
N, ISR, MRS A ™ A T
- S N PR OB b S R BT PU R (T
MU= X A SRR, 52 F ek E
Tk P, T MR R G, IS R AMA AL 43 (1
HFE U BUA BRI R R ERE AT IR E S
RA FI B R A ™ B AR A 56 B
ARAFFEEE R F Y] RA B 113 DKK-1 K&
TXIHE4H, H DKK-1 7KF5 RA BRIESIEA L,
DKK-1 J&—Fh 4 WA B0 85 1, HH s i 4 N
40 B 4 W4, DKK-1 3 2 5 52 {& LRP5/6 %45 & FH
W Wnt/ B -catenin {5 7E AN ML AL 3, HA 40
MuisE . fe. B, WIREAER. &8 KL MK
W55 Z R A2 Thie ', DRKK-1 BB RHE S
Z PP 0 AR R A O, A M I s
1278, FeRe U ShKokREAE A i i A e
e ST MY 2R R e & Bl DKK-1 1B R
Wnt/ B -catenin i [ 1Y 5 B8 6 45 K, 8 1 41 4l
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Wnt/ B -catenin {5553 [, BIAE - BB RER
FEPE, AR R A AR R, B A i
TS B A B o T AR SRR Y, PR I PT IWL DKK-1
257 RA BRMX —EE LR, (& DKK-1 &
5 RA IR S8 5% A L AR AL, AR A
P RA H#IMTE 1gG, IgA, IgM /K ERGE, #MA
C3, C4 7K F % %, DKK-1 5 IgG, IgA, IgM /K
SEEIEM O, SAMA C3, C4 KR ML, i
B DKK-1 2 5 RA /KW e )8 45 i 72, DKK-1 7%
SN RE B T AR g, AMATHFE. B
HWEFE B NEEER i - DKK-1 322 U8 T 1fi /)
M, DKK-1 &3 hnnlmid p3s 224G b8 Fi
fif (MAPK) FIEE ¥ 1 (SGK-1) #4075 # B bk
T YA 2 (Th2) RHAMMHE =g, JEmiET %
BERAE IR ", DKK-1 7E 98 157 T 41 ( Treg)
A FEENRE, S50 GRG0 s
M 523 P2, A7 Y 2 DKK-1 783X — 3 #vh 32 4 24
Ay LI B MR R R, A2 4 ML) Wit
B -catenin IRV ML ASTEAL, LEGRER I H,
T 4t L] R bk 0 R 78 B 40, B AHARAE T
PERZE I S A A IZ B 40, A S A ik,
RIS EEH, Ik n] i DKK-1 Al GElal 45
SRR A T A
A5 45 R B RA R I3 CCL21 7K -1
W, H CCL21 KBl RA T 3l B (93 i
FHE, UL CCL21 25 RA &% it B, CCL21
SEAL T YL {5 4K 9p13, L FR TCA-4 Fl 6Ckine, H:
ZARIE CCR7, CCRT FEM SR . 6 Ji 200 g
B 4 i AT 40 b ik, IR s AT 5L, BE
Y538 N MG E R GRS, A R 51 8 M R MR
ks U CCL21 S m [ A2 14 CCRT7 454,
PO INK T p38MAPK 45 25518 B R 7 4t it A=
Koo, AT REERSE R, AR RO A
45 S5 B A2 U B 9T s CCL21/ CCR7
AN S 5 TR R R (RER B
B w5 HREBE e AR L% RA KT
RE RN ARl 72 P2 ARt — A M &
M CCL21 51 +8 b3 A2 7 0 %, BBl CCL21
HA AT RA R MAEH . CCL21 Al Gk
TN, SE6E T 4000, B Z40MT . A2 40 M 70 = w4
03 5 OGS AE MR Ik, il PIBK, ERK Al
INK 5 53 [ 1 1M 48 P B AR K R 3Rk, R4l
BRI MM, st eTy, 8™
TR . AR BEFNTG S A Y, cCL21 Ml i T
M1 iR TR 4hHE T 4B fe B vE T 4 17
(Th17) , i RA A BEEAIMA R P f ki
M CCL21 7] HEE o P45 T 40 3 04k A0 20 1 50 13 2

A, W RA BE KWL RS, GPRIT4 25 B
A s LA fL, CCL21 J& GPR174 stk z 14,
GPR174/ CCL21 A iE [u] & 4% B 4 LT #6, 5 514
Wy ™, arhl CCL21 Al fgid i GPR174/ CCL21
WA HE N RA A B S it 72

Z5 1, RA BT DKK-1, CCL21 /Ky

#5, DKK-1, CCL21 7K-F-5 RA BIRiE s EEA K,

DKK-1, CCL21 FJfEEAEH S T RA B

WALV AR . A SR BRI LE T 1 AN R IR

A DKK-1, CCL21 7£ RA M8 G 32 18 715 (4 15

AL 1 75 2k — 2D T R R AT TS
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