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Relationship between serum HIF-1a, DKK-1, RETN and pain, bone destruction in patients
with gouty arthritis and its clinical significance
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Abstract: Objective To explore the correlation and clinical significance of serum hypoxia-inducible factor-1a (HIF-1a),Dickkopf-1
(DKK-1), resistin (RETN) and pain, bone destruction in patients with gouty arthritis(GA).Methods A total of 106 patients with GA in
the First People’s Hospital of Zigong from January 2019 to June 2020 were selected and received conventional Western medicine treat-
ment. The patients were followed up for 3 months after treatment, and they were assigned into recurrence group (20 cases) and non-re-
currence group (86 cases) according to whether they recurred. The general data, serum HIF-1a, DKK-1, RETN levels, pain (VAS) score,
bone destruction index [serum receptor-activator of nuclear factor kappa B ligand (RANKL), B C-terminal cross-linked telopeptides of
type [ collagen (B-CTX)] were compared between the two groups.The relationship between serum HIF-1a, DKK-1, RETN and VAS
score,bone destruction index and GA recurrence were analyzed.Receiver operating characteristic (ROC) curve was used to evaluate the
effect of serum HIF-1a, DKK-1,RETN on GA recurrence.The receiver operating characteristic (ROC) curve was used to evaluate the pre-
dictive value of serum HIF-1a, DKK-1, and RETN on the recurrence of GA.Results VAS score (7.15+1.49), UA (532.66+127.40)
pmol/L,serum RANKIL (185.26+28.10) ng/L,B-CTX (1.41+0.29) pg/L in the recurrence group were higher than those in the non-recur-
rence group (P<0.05);serum HIF-1a (53.24+13.15)ng/L.,DKK-1 (2.92+0.71)g/L,RETN (30.16+7.04)g/L in the recurrence group were
higher than those in the non-relapse group (P<0.05).Pearson correlation analysis showed that serum HIF-1a,, DKK-1,RETN and VAS
score, RANKL,B-CTX were positively correlated (P<0.05).Logistic regression analysis showed that after adjusting for other factors, se-
rum HIF-1a, DKK-1,RETN were still significantly related to GA recurrence (P<0.05).ROC curve analysis showed that the AUC of serum
HIF-1a,DKK-1, RETN alone predicting the recurrence of GA were 0.77,0.87,and 0.82,respectively.The AUC of the three combined pre-
diction of GA recurrence was 0.95,the 95% CI was (0.89,0.99),the sensitivity was 95.00%,and the specificity was 86.05%, which was
better than the independent prediction of each index(P<0.05).Conclusion The serum HIF-1a, DKK-1, RETN of GA patients are posi-
tively correlated with pain and bone destruction.Combined detection can provide a new way for clinical prediction of recurrence.
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I78 AU 5 R (gouty arthritis, GA) J2 I R & UL
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11 —Eel A sTlisE — AR EBERE 2019 4F
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ABRUE 55 G GA M2 Wibr i s 2 5 A5 AT
1A A AR AR AT UA 259, HBEA: R 647 1F M
R UAYARYT 8 N S 2% JR X BT 32 367 A R 3
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TR GEHAM T R H . AR ABNS TIE
WHIAYT RIT IRV 34 A RE R B R & GARYT
i B B 18] DG 1 P R AR 320 slUBE R TR YT IR
BEHENER) M NERMAQOF) H5KE LA
(86 1) o PHZH—MEHERI LR 1. ARIFRAF A (TS
B 2E PR R B T M TR
1.2 Ak
121 %9775 % FARAG TIERIIGIT, 4
TAKFEH T 120 Z 50/, IR, 1TIRR R
G (2 A 7 d) A IRIRIES 1, 45 736 4 A
40 Z TR 1 IRIR RGN 2 2l
80 mg/d, FFELIAYT 12 8, 6T W BRI 45 i A 0T
W s AW/ BAE S0 Bl ke 20 2 5T R
TRRERS TR AR
122 #nlzEx  THAWAABRNRET RS
JE KL 3 mL (247 ) , 143 B0 b 38, B0 3 5y 2

500 r/min, B4 8 10 em, B0 BF A28 15 min, B
VEW L RAET 70 CAAET R . R B I s
Mg b6 2 A 0 1LV HIF-1o, DKK-1,RETN B K - kB
Z ARG AL I F B2 A& (receptor activator of nuclear fac-
tor kappa beta ligand , RANKL) | I 78 Ji¢ i 32 F g Jik B
3R 7 91 (B-Crosslaps , B-CTX) 7K -, FR R B 72 A6 )
UA TR R0 &0 7 2 E ) A e JE 0 B 5 45
Vi, SR HITH 377060 4= H 3l A A 53 B AR I = 15 i
(triglyceride , TG ) . & IH [ % (total cholesterol, TC) .
1.3 MBI (D)WL — B R, IR ER M
S R AR AT FE EX (body mass index, BMI) (WA |
eINE D (systolic blood pressure, SBP) . &7 5k &
(diastolic blood pressure, DBP) ARG AL TE 31 (vi-
sual analogue scale, VAS) \TC TG UA. (2) P4 I 75
HIF-1a . DKK-1 ,RETN 7K - (3) P4 41 1L {7/ RANKL .
B-CTX /K. (4) IfiL¥E HIF-1a ,\DKK-1 . RETN 5 VAS
PEAMFH G L (5) 134 HIF-1e . DKK-1 . RETN 5 B
W FE AR A e L (6) 1L 7 HIF-1ae, DKK-1,RETN 5
GA & K% . (7)1l HIF-1a .DKK-1,RETN %}
GA & & TN E .

14 FFEFE KRNG5 SPSS 22.0 403
B, 0B R B Bartlewt 77 22 5 MR K 0 5 H
B -BUR SUIEATER S, iA=L 48 U7 22 55 Mk HalE
MRIEZSAG, Vhx + s 538, R BT FEAS ¢ K 50 5 31
BB B (%) e , x* K56 5 S E R H logistic 2
K 2 B T F Y | Pearson AH K 28 B 7R 43 #r 5 To00 47
18R H 32308 TAEHRIE (receiver operating character-
istic curve, ROC) fH £ /AT, FR Bl 46 7 1w F L B AR
DX ) R AR RS ST (E, B G 12 W S Logis-
tic ZJCIIHLE 3R [0 AE 2 logit (P) 4 HAE K
MR A HE . P<0.05S BZERA G L.

2 H#R

21 WAH—EREE WA RIH . SBP,
DBP.TC.TG % 5 T4t 15 5 L (P>0.05) 5 PH 41 4F
W R E  BMILVAS T4 UA Z R A G115
X (P<0.05), W1,

2.2 WA Mm% HIF-1a.DKK-1, RETN,.RANKL . p-
CTX [k & & & 4103 HIF-1a. DKK-1, RETN,
RANKL . B-CTX /& T AR &4 (P<0.05), W42,

2.3 Ii% HIF-10.DKK-1.RETN 5 VAS #4185
M Pearson #H 5¢ P 43 #7 , Il 1§ HIF-1a. DKK-1 .
RETN 5 VAS ¥ /73 & 1F M ¢ (7=0.66., 0.77., 0.61,
P<0.05) .

2.4 [ni% HIF-10.DKK-1.RETN 5 B K5+ 18
XM Pearson FH &M #7 , ML HIF-1a (7=0.72
0.70) .DKK-1(r=0.85.0.83) .RETN (r=0.77.0.72) 5
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R AT R 106 Bl — Bk ES
BEEL 52 %4 (n=20) K& KM (n=86) t()E P{H
PESN ] (% ) (0.03) 0.872
3 11(55.00) 49(56.98)
u 9(45.00) 37(43.02)
SRR % £ s) 58.71+5.29 50.46+6.03 5.63 <0.001
SR (AF 2 £ 5) 10.19+2.12 6.44+1.35 9.94 <0.001
BMI/(kg/m*, % + 5) 25.8121.76 22.18+1.22 10.95 <0.001
W AR 51 (%% ) (0.05) 0.817
I= 8(40.00) 32(37.21)
i 12(60.00) 54(62.79)
W 151 (% ) (5.55) 0.019
= 9(45.00) 15(17.44)
7 11(55.00) 71(82.56)
VASTFAM (43,5 + 5) 7.15+1.49 5.82+1.07 4.63 <0.001
T FE AR/ +
SBP/mmHg 130.57+12.71 127.46+13.28 0.95 0.344
DBP/mmHg 83.45+9.91 81.79+8.62 0.75 0.453
TC/(mmol/L) 4.53+0.75 4.43+0.81 0.50 0.615
TG/(mmol/L) 1.92+0.64 1.88+0.60 0.27 0.791
UA/(pmol/L) 532.66+127.40 458.12+110.39 2.64 0.010

H BMIAAR TR 8, VAS WAL PESY , SBP i [, DBP N 473K 1K, TG Jg = H- i, TC Sy s JH [ i, UA IR 1R

K2 RN R 106 617 HIF-1o . DKK-1 RETN 7K K B i SR8 45 L4 /% + s

2H 5 1%k HIF-1a/(ng/L.) DKK-1/(pg/LL) RETN/(pg/L.) RANKL/(ng/L) B-CTX/(pg/l)
HERM 20 53.24213.15 2.92+0.71 30.16+7.04 185.26+28.10 1.41+0.29
RE KM 86 40.37+10.27 1.55+0.46 23.20+5.38 123.44+22.67 0.85+0.16
ol 4.78 10.72 4.90 10.48 11.84
P <0.001 <0.001 <0.001 <0.001 <0.001

1 HIF-To AR5 5 ] F- 1o, DKK-1 4 Dickkopf-1, RETN MHEHTER , RANKL W H T kB 240G 10 [ FALAAR , B-CTX A 1A IR Jik ity
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RANKL . B-CTX & [FAH K (P<0.05) .

2.5 1% HIF-16.DKK-1.RETN 5 GA £ X 1%
7 LICAREBE EENHAZRE(E=0, E=1),1F
W% R KPS BMILUA | IfiL 35 RANKL ., B-CTX HIF-
loo .DKK-1 . RETN R H 28 5 (R : 75=0, j&=1;4F
1% 5 & . BMI, UA | Il % RANKL,B-CTX ,HIF-la,
DKK-1 RETN ] LIS R 5t - <=1, >
fH=2) , logistic [ 5 43 #7 , W BE 4§ g 2 AR
BMI ., UA . [fiL i RANKL. B-CTX &5 HAh K 2 )5 , 113
HIF-1a, DKK-1 . RETN A/§ 5 GA 4 & 8. 2 #H ¢ (P<
0.05), W53,

£33 I HIF-1a . DKK-1 . RETN 5 GA & &AM X £

AR i BIH SEfH Waldy’fi P{Hi ORfH 95%CI
HIF-la  1.51 042 1323 <0.001 454 (2.57,8.03)
DKK-1 133 044 9.11 <0.001 3.76 (3.11,4.55)

RETN 1.71  0.51 11.36 <0.001 5.54 (3.03,10.14)

7 HIF-1a A B 4035 S [ F-1a, DKK-1 4 Dickkopf-1, RETN 4
Ei1S 71

2.6 Ini% HIF-1a.DKK-1,RETN ¥ GA £ % By ¥
MNE DR RAENHEREA, RE RAERH
PEREA , 2 ROC i 28, 25 5 B, ifil 7 HIF-1a,
DKK-1, RETN #7501 ] GA & & () AUC 43 il 2
0.77.0.87.0.82, 4% = #E 4T logistic It M T L&,
3 (5] 0 ABE 23 Logit (P) 1 Jhy 2 7 A6y 36 748 £, 5 HUIR
A W GA & & 1Y AUC A 0.95, 95%CI N (0.89,
0.99), Z=16.62, P<0.001, 2 i & 1y 95.00% , 4 53 J&
41 86.05% , Pt T4 Fa b Bl 00 ( P<0.05) , W4 4
3 itig

GA J2 A DR 198 HE k9 /b | ISR AR i 25 6L 32 1l R
PR ER DUAR T 5G9 SRy 2 2T B OC 199 A% , A bl
TR T 52 2% it R i A 2 4 WA, 353 A A P e &
W 8t AR IR AR

IR, GA R A AT AAAFAE T R PE RAE
WA RS B IR G Iz Kok 5 B &
P BT D AR R i | AR XU, S 3 0
I, B AR R GA AH 5 B 728 A X 96 g 2 e 1) 52
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&4 I HIF-1a . DKK-1 RETN X GA & % B 1 (i

ity AUC 95%CI VAL P1H TR B RS /% WTER 5 %
HIF-1a 0.77 (0.68,0.85) 4.84 <0.001 >48.14 ng/L. 60.00 81.40
DKK-1 0.87 (0.79,0.93) 7.85 <0.001 >2.18 pg/LL 85.00 74.42
RETN 0.82 (0.73,0.89) 6.97 <0.001 >27.54 pg/L 80.00 76.74
A 0.95 (0.89,0.99) 16.62 <0.001 — 95.00 86.05
HAEEEX. fife E IR . A WEIE W, R R R T B PR R

HIF- 1o & — Pl 45 10 40 A ™ A i LA 7%
SEIGPERIAZ R (A, BB VE T A BB S AR R I
WE1E B 5% & B, GA 5 Jay 5 dfe 4 e o 28 17 A 5o
2RI AR RGBS I HIF-1a 76 GA Sl A S 3
S TR AR IR RS . ASHIE I B E WK, GA AN
H HIF-1a 7K 5 VAS PF43 B B SR8 bR IE AH G, 156
WL HIF- 1o 7K P58 F= AT RS i GA g AT
PSR AR EE IR M E R IR . v BE S AT IR A
Ko WAL  HIF-1la £ - AR E 7
TG A, L TR AN B (BB AFR  HIF- 1o 5
fiff 2 B BELAS , 72 40 N FRR, REIE A A A% N, 25
A HIF-18 T B 3R A&, i bl S0 5 o7 J5 R 4 5%, DA
TS EORAS IR W HIF-1a B T 5 U
H LIS 385 RAEA TR R E% I IR 7
1 4R A 245 22 Fh 4 1 - X6 HIF- 1o 235 H A
FIVER , Bt SRE SN 38 0, HIF-1a KB AW T 5,
FF 2 7 0 Y SR 0 2 4 B AR S T T M A
o AR R PR AL P R 5 i HIF-
la {55 GA B & WM&, v] WL HIF-1a /] /E M1l R
T GA B K& (W L5 248 b5 , Ml R IR YT
Tr AP LA

DKK-1 /& Dkks 5 B EZ 0 VE A E G5
T P B0 27, X Wt 38 5 ELA SR ZUMEI VR, BE
% 38 2o 0 ) B 0 R A e R A R . BEAE
Il PR S BRUE S, GA 1 R JR SR UA ST BT E &
FEDKK-1 70t . 540, B R i i A
B 1B 40 M 1 4 B ST i 2l A8 T RANKL
B-CTX 2 S W ol B 40 0 5 i 200 i 35 A 1) o 22 4
B, o RANKL J2 8 40 B 5 i A5 40 6 190 305
I3 AT AR SR AR A Ak A B T R A R
FHEAEH 5 B-CTX 2 B JE 0T N e i B A = A= 1,
FEIR T T B0 A0 A R R AN R
Pho FESLIEAL I ASHE SRR, 75 DKK-1 5 3¢y
PIRFEEE  RANKL ,B-CTX B AT IEAH & R R 1ML
T DKK-1 7K -85y, 5615 940m 4™ =, [A] B RANKL
B-CTX iz It , FECH IR E . 455 Zou ™
38 % 8 A - DKK-1 4348 22 2 4 i 5G9 mi B 4 i
50 B 20 L R A A PTG AR A
A 3 R A R PR AR R AR A R R T

JiE & GA S5 58 ) B BRARAE | 4k 22 73 W4 %) DKK-1
XoF 9 A 248 e DXL 3 W EL A AR A L T 28 e R sk
JiE A R 43 0 L R S BOG T JIG B PR AR E
HY, i DKK-1 55 IR R %Y. H
logistic A1 H 43 #7 , Il 7% DKK-1 1Y GA & % 1. 3& #5¢
(OR=3.763) , X L It A AT 308 s A6 00 1L 775 DKK-1 7K~F
TN GA 2 R UE B

RETN J& F & & Be W2 i N 43 Wb 3%l i
H JIE U 200 L S A5 G, T AU 40 L % 400 e
GPE A R IR AT ARk, 2T AT KB I
RETN 7K T 5 $i 7 e £ A 258 9 JRURS: 384 1
% 2 S HRGE A B, 50w (R AT, R
% 115 95 A LT RETN KB 7+ . RETNAE A
I 7 &4t L 8] 0 Il B, R HE A R IR R AR
h BB W7 A DA R R 5 R AP T e R
B JR AT LS 0 OB DR L USR5 &
A GBI AE o ORI 5 253 43 BT 1L RETN 78
GA Ji A T i /KSR 4, 285 3 B 7R, GA g A IfiL 75
RETN 5 X595 VB BIRE DI G, nlRg&hF
GA A UA & Z 50 W2 38 RETN 5 & , FE(H LR
TR A LR, 42 1 I A0 B IR R 6 5
AF . H A CHE B, RETN X 48 E fe v H AT e iF
YER, BB 38 2 A 5 2R RE A 0T 43 W6 iR G 45 R AE A
J& | I Nk OG5 B R, ARG Bl i 2
B, 14 RETN 5 GA & & Al 7 AH ¢, m BB A A T
GA & kK M EEHEHR

AN, ARWEGE & B, 1L HIF-1ee . DKK-1 . RETN
AR5 GA & & i 2 AH G, {H B 300000 401 A5 1+
e 4T L, AR SRR = H KA
T GA & & WA, & BRIBEA WO (8 5 2% = T
AR RTINSy il PR R L% . (AW SE )
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RAEA & FLfith b b4 2 b ik g, LR B Sy nf
S AT B SRR

ZE LI, GA i A IMLYE HIF-1a,.DKK-1 , RETN
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