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Correlation between the levels of adipokines, interleukin-6, and tumor necrosis factor-a and
bone mineral density in patients with ankylosing spondylitis
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Abstract. Objective To identify correlations between the serum levels of leptin, adiponectin, interleukin-6 (IL-6), and tumor
necrosis factor-o (TNF-«) and bone mineral density ( BMD) in patients with ankylosing spondylitis ( AS). Methods Forty-eight
patients with AS were compared with 41 sex- and age-matched controls. The serum leptin, adiponectin, TNF-«, and IL-6
concentrations were determined. Body composition and BMD of the lumbar vertebrae (L1-L4) and femoral neck were evaluated
using dual-energy X-ray absorptiometry. This study assessed the between the serum levels of adipokines, interleukin-6, and tumor
necrosis factor-alpha and BMD in patients with AS. Results Patients with AS and controls had similar fat mass and lean mass.
Serum interleukin-6, tumor necrosis factor-alpha, leptin, and adiponectin concentrations were significantly higher in AS patients than
those in the control group. The levels of interleukin-6, tumor necrosis factor-alpha, leptin, and adiponectin in patients with
osteoporosis ( OP) were higher than those without OP; and the difference remained after adjusting for body mass index.
Conclusion Elevated interleukin-6, tumor necrosis factor-a, leptin, and adiponectin concentrations are associated with reduction
of BMD in patients with AS.
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Table 1 Characteristics of patients with ankylosing spondylitis( n=48)

A WA FEAE
HE/n(%) 30(62.5) JE )& ( Schober iR %))/ (em) 3.8+1.9
TR/ 9.4+7.3 BIT
VERTE S/ B FE (VAS) 5.3+3.0 DC-ART & RLH/n( %) 45(94)
BIRIE /BT (VAS) 4,1£3.0 WA Tk E /n (% ) 29(60)
BASDAT 8 4%/ 4% 5.2+2. 4 MW /n( %) 28(58)
BASFI 18 43/ 4 4.242.6 HAth/n( %) 17(35)
TLEREIE B/ (em) 3.2+5.5 U INF 2549/n( %) 14(29)
HAIEE/(em) 13.5+5. 4 HKIABVE L/ n( % ) 8(17)
W B9 5K/ (em) 3.7+1.5 JER B BB/ (%) 6(13)
T8 B A B 25/ (em) 23.7+17.2 Rk R HHL/ (%) 1(2)
BRIE B/ (om) 80.3+28. 1 R R /(%) 7(15)
L,, BMD/(g/em?) 0.79+0. 06 FN BMD/(g/cm?) 0.69+0. 08

2% 2 PhB A8 i AS F A A A1 5 1IE H X6 A8 A i
JEE JBBEZE TNF-o f1 IL-6 K. EWiS i A 1K
S R 2R AL FRAR RS A e AT 48 A B R A

B, AS 4 iEE R ARB R K B m T Eg,
TR T J7 M, B ML TNF-o Fl [L-6 /K- 1B 25
BTXEAH, ZRAES ¥ E L (P<0.05), MfEY
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Table 2

Comparison of clinical characteristics, adipokines,

and cytokines between patients and controls

i M it B

A (n=48) (n=41) P
B/ (%) 30(63) 27(66) 0.74
TAE/n(%) 23(48) 34(83) 0. 001
Fiy/ % 44.3%11. 4 46.2+10.7 0.44
B/ (om) 164.6+8.9 166.4+10.0 0.36
&/ (kg) 73.9213.0 75.8+13.5 0.50
BMT/(kg/m 2) 26.9x4.4 27.5:4.3 0.53
JREF B E/(g) 25.5+8.0 25.2+8.5 0.86
BNEE/ (g) 43.9+8.8 47.5+12.3 0.11
£/ (mg/mL) 17.2+6.4 9.0£7. 1 0.03
JEBEER/ (mg/mL) 9. 1x4.1 5.324.7 0.017
TNF-a/ ( pg/mL) 52.3+24.6 1.5£8.3 <0.01
1L-6/ (pg/mL) 4.2+9.0 1.6+3.3 0.02
L,y BMD/(g/em”®)  0.790.06 0. 86+0. 07 0.03
FN BMD/( g/cmz) 0.69+0. 08 0.79+0. 04 0.002

RIWKTHEIFAMBAEGIF OP Iy AS B &
F14 Wk AR 455 0E R0 AL 755 S 7 X1 5 0 40 L D R K F
A OP 5 A4FEH OP W B EF R ILE N 44.3 B X
36.7 % ,(P<0.001), OP & F M i & RKK¥& T
JCOP 3 (22.1 vs 10.9 mg/mL,P<0.01) , H&&{L
Y8505 (0. 76 vs 0.41 mg/mL,P<0.009) , Ifi J5 &
FAK P E TR OP B & IREE R s IR 2K
A T-o HAHE A ZR-6 K 7ERTHEE OP BEZ
|2 S /A G EE X (P F¥<0.05),

R3 HAMAEE B FBASAL 0958 LA R B H 2
B LB
Table 3 with ankylosing

Comparisons between patients

spondylitis with and without osteoporosis

| OP(r=27) A4 OP(n=21) Pl
At/ %) 14(51.9) 16(76.2) 0. 130
T/ % 44.3+11.4  36.7£10.5 <0. 001
BM1/ (kg/m?) 27.83+4.37 25,664, 11 0. 080
He i/ (g) 27.8+7.4  22.8+7.4 0.030
BASDAI 8/3/4y 5.282.4  5.2£2.5 0. 980
BASFI 1843/ 4> 4.3:2.8  4.2:2.6 0. 950
FHEBBHTNFEE/ (cm) 28.2+17.5  17.8%15.2 0.030
H R/ (em) 73.3£25.3  89.2:29.5 0. 050
HEE T ( Schober &%)/ (em) 3.2:2.0  4.5:1.7 0. 020
W E/(mg/mL) 22.1£19.8  10.9:6.9 0. 005
BE L BMI R 0.76£0.6  0.41£0.2 0. 009
feBt £/ (mg/mL) 9.0:4.8  4.1:2.1 0. 003
TNF-a/( pg/ml.) 68.2£177.1  26.8:70.0 0.013
IL-6/( pg/mL) 5.6:11.4  3.0+4.8 0. 006

4 Box T 48 41 AS T FH BINE N T 40 L A
5B Ay S e R AE B AH O A A5 2R . SR A
LB R 5 B R RO IR W IR B AR OGS IR IR R
PRE PRBRIE A BT B 2 A . TNF-o 58 (KT
BIEMKR, 5 IL-6 T, 2K FE Z/BMI [
ESHCTHER A, IRBKERSH 5 RER 7
MR MR IRFE N T - 5540 BE B B A BB i RS 2
TEARSE, 5 M i 2 A5G . FRATT A BRI I -
200 i PR £ 0 LA A BS B # BMD Z [R]85 AH G
Mo XTI T i 7 PR 55 AR L DR KPR AT TR SR A3
M i, 2R = BRI i W5 P55 440 Jfd PR3 K 7 22 1A Y
(PSR
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Table 4 Correlation between adipokines and cytokines and clinical features of ankylosing spondylitis

R A LR 8 #  BML JEBE# TNF-a IL-6
r P r P r P r P r P

A 2 AT

EE 0.21 0.14 0.11 0.42 -0.31 0.02 0.26 0.69 -0.14 0.33
B -0. 41 0.03 -0. 41 0. 003 0. 07 0.96 0.18 0.20 -0.24 0.09
BMI 0.57 <0. 001 - - 0.31 0.02 0.17 0.22 0.01 0.90
Hg i i 0.61 <0.001 0.52 <0.001 -0.29 0.04 0.06 0. 66 -0.02 0. 86
9 A R o -0.25 0.07 -0.31 0.03 -0.21 0.14 0.28 0.04 -0.17 0. 07
L,, BMD -0.27 0.02 -0.32 0.02 -0.29 0.01 0.15 0.023 0.16 0. 003
FN BMD -0.23 0.04 -0.24 0.01 -0.28 0. 03 0.28 0.013 0.13 0. 001
BT FRIE

A -0.36 0. 80 -0.02 0.85 0.19 0.18 0.22 0.12 -0. 04 0.78
G TR B B () -0. 54 0.71 -0. 04 0.78 0.21 0.14 0.15 0.28 0.17 0.22
R R (EA) -0.01 0.91 0.01 0.95 0.07 0.61 0.15 0.30 0.26 0.71
=3 -0.33 0.82 0.01 0.97 0.17 0.23 0.09 0.53 0.16 0.26
BASDAI 5 43 0.32 0.83 0.05 0.74 0.53 0.72 -0.21 0.88 0.10 0.48
BASFI £t 4 0. 001 1. 00 -0.003 0.10 -0.32 0.83 -0.35 0.81 0.08 0.58
T R B -0.09 0.53 -0.09 0.53 -0.21 0.14 0.48 <0.001  -0.12 0.93
B BB 9 i B -0.31 0.83 -0.02 0.84 -0.29 0.04 0.52 <0.001  -0.00 0.99
W B 3 3% -0.07 0.59 -0.18 0.90 0.07 0.59 -0.05 0.69 0.06 0. 64
F AT W T AR 0. 06 0.66 0.07 0.61 -0.22 0.13 0.26 0.06 0.19 0.19
o [ 5 S -0.33 0.01 -0.30 0.01 0. 06 0. 64 0.38 0.79 -0.35 0. 81
B ( Shober 3 ) -0. 001 0.99 -0.02 0.87 0. 04 0.74 -0.28 0.05 -0.18 0.19
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