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HE. (B8] B 1,25 R4 R D3 fsr G4 (ankylosing spondylitis, AS) 52 W20 MM AL BOAE T LA S CH G
Toll ¥£Z A& 4 (toll-like receptor 4, TLR4) /BEFE/MEIN T 88 (myeloid differentiation factor 88, MyD88) /4% K F—«kB (nuclear fac-
tor—kB, NF-«B) {55 @i 1. (k] LLORIRERS S A A% 40tk THPL 3 BV 2R . BRI 5% 0o Mg RefAts: & i)
MY, AS HINA 5% AS B RIS, ERA A 5% AS BRI, FERIN 1 ml (49 100 nmol/L 1 1,25- 55 H4i 42 D3
V. ELISA JARIN 45 441 L35 % T1L-10., TL-6, TNF-« B & . Western blot #6145 20 241 i 15 5308 B AT G 86 RO R 3k o
[&ER] SIEFAMLI, AS AR 400 F3sw T IL-10 &R PR (P<0.05), 40M Fi5EH IL-6. TNF-a &, 4
i TLR4. MyD88. NF-«kB MR RIS (P<0.05); 5 AS ALk, RSHA40M0 I IL-10 & U1 (P<0.05),
YA L VERH 1L-6. TNF-o, 40AEHF TLR4. MyD88. NF-«B AN & E B (P<0.05). [&it] 1,25- &4 %K D3
A eI T TLR4/MyD88/NF—B {5 Sl , 4193 BV AR 838 B A M R A e .

KB MEMER, 1,25 AR D3, BRI, Toll #£52 14 4/8ERE 4L F 88/1% HF-«B {55
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Role of 1,25-dihydroxyvitamin D3 on the polarization of macrophages in ankylosing spondylitis / ZHANG Heng—wei, LIU
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Abstract: [Objective| To investigate the effect of 1,25 dihydroxyvitamin D3 on macrophage polarization in ankylosing spondylitis (AS)

and its regulation mechanism by Toll-like receptor 4 (TLR4) /myeloid differentiation factor 88 (MyD88) /nuclear factor—xkB (NF-kB) signal
pathway. [Methods] Phorbol ester was used to induce human monocyte line THP1 differentiate into macrophages. Subsequently, the cells
were cultured with 5% serum of healthy subjects (normal group) , 5% AS patient’s serum (the AS group) , whereas 5% serum of AS patients,
and 1 ml of 100 nmol/L 1,25-dihydroxyvitamin D3 solution (the trial group) . ELISA method was used to detect the content of interleukin—
10 (IL-10) , IL-6 and tumor necrosis factor—a (TNF-a) in the supernatant of each group of cells. Western blot was used to detect the cell
signaling pathway related protein expression. [Results] Compared with the normal group, the AS group and the trial group had significantly
decreased IL~10 in the cell supernatant, while significantly increased IL-6 and TNF~a in the cell supernatant, as well as the expression of
TLR4, MyD88, NF-kB, which were statistically significant (all P<0.05) . Compared with the AS group, the trial group had significantly in-
creased IL-10 content in the cell supernatant, whereas significantly decreased IL-6 and TNF-a, as well as expression levels of TLR4,
MyD88, and NF-kB with statistically significant differences (P<0.05) . [Conclusion| 1,25—dihydroxyvitamin D3 might regulate polarization
process of macrophages in ankylosing spondylitis by the TLR4/MyD88/NF-kB signaling pathway.

Key words: ankylosing spondylitis, 1,25 dihydroxyvitamin D3, macrophage polarization, toll-like receptor 4 / myeloid differentiation

factor 88 / nuclear factor—kB signaling pathway
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BRI R 2 sl . PR DG T S 8020 1 &
Az, B AS BENBR YT AL LS 1 2 S AL 1
ARTEA R, IR FEE X AS WFIE AR BIR A, De-
odhar &5 ' HuIB , AS RS IE R 5 RS B S
B PEMH R Y] . Park 5 1 AFSTUESE HLA B A
HTE AS FSAETE SR L K S e B 25 R vh R4 1 B
TEMe Li ™ W5ERM, FERROARIE R, Toll FEZ1A 4
(toll like receptor, TLR4) S5 ZFhIEGET , S 5L
RN R T AR, R EL VR AR 2 A (clas-
sically activated type 1, M1) / (classically activated
type 2, M2) A[RI A AY , A SR X6 AN (] 240 B e 35
B, R RMEE SRR DL R aR B AU B R O Y
YEM o Kiltz 55 WFEUESEHE 50 AS SR LT H
AT M2 BIEAL, BB SO R B O 4
PR RE . KA IR IR SEIESE , g TP 4E4 R D 1
WAL 1,25-—FHEEAE 3 D3 [25(0H)D3 ], S5
Y2 WEh G, MBS EHBEFTAM, EREIMHIE 5
O3 FIIRE RSN F—a (tumor necrosis factor—a, TNF-
a), FIE-6 (interleukin-6, IL-6) Z£p0k, &5
AS HFRTHBERE 7o HRTA G 1,25- 534 E K D3
Xof L R A AR R 52 el R b o ARS8 i X
B AR T RO IR, R 1,25- TR YRR R D3
Xof L 200 1) A A RO PR LR, A BRRE A AS A9 Il
IRIATT P BERERPEIE S 4

1 #R5TE

1.1 WFFEXT4

NERAZ AR THPL 4 5 ke LT 240 i A= 12
WFFEIT

PEHL 2018 4F 3 H—2019 4 3 H A e K %
BHERIZ 10 20 ) AS W12 B EAE IBERAT S, B 15
i, 456, Fi 16~38 %, T (32.27+4.83)
%o AABRIE: A BE BT S 1984 4F AS 2 Wibs
HEs HEBRARE: fEAMENFEREAR S BAE
PEMOET s A IR AL BT B s 72 AL 3 A H iR
i EEA R L A 1,25- ke R &R D3 KL
R R REYIREM Y R 40 &, HAET]
B2 L EATEIRAR S A IV HRERE ST %o Al
B 20 £ RIS & VE X 84, W 15, % 5 4l
AEWY 16~38 %, VI (32.27+4.83) %, AHREAZE
Bife PR ZE D3 2 lbifE, T RS 6 4 ¥ % At 98 19 B
IS IR BRI B . A AIFE X G2k
25HE 12 h, FHAER H R | 6:30~7:30 LLFZ Shbsih
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s KA S ml, B0 B, e E-20°C KA
FH
1.2 4k sh o2 ab 2

IEH 2. THP1 4UAE AR IR 3L A 5% % iR
M. AS4l: THP1 4IAAYREFREEFINA 5% AS
BER M . Il THP1 40 40 55 35 5 rhom A
5% AS B I , FEESA0 1 ml 4 100 nmol/L 1
125- TR 3R D3 IR . KR A FLE 3R 48 h
J& . A 160 nmol/L 9 3% g 75 5 THP1 41 g 43
k.

1.3 K bR
1.3.1 B A ER

PTIE ST, MR TR 24 h, IX-
plore Pro {3 AH 22 1 flUBE WL .

1.3.2 X gn e

PR SR 48 h I, A BIIA 160 nmol/L
hU TR, dREEREFRE 24 h e, WOES AN, 4 PBS
il J B0 BT, A CD206 Fi1 CD68 Hifd, 7
H PBS #ike, L iaRan e,

1.3.3  ELISA A&

PEANB R 37 48 h 5, WA i, ELISA
60 4% 2 40 L %5 WP IL-10, TL-6. TNF-o F 5
g
1.3.4  FEHEAYLE R T

MR & Z R AT /3 85 RNA, FRid, 448,
K H GeneChip Gene Pixpro V6.0 R & #4744 K14 ,
JEHEAT RNA FIERE50HT, el P EE
135 SENZOUE R G (real-time quanti-
tative polymerase chain reaction, RT-qPCR) 434t

WL A A AN Y A RNA, 00 7 4l J3E A 5 2
B, SFE A R cDNA, PCR #4741 . GAPDH
TERWNS; DL 2SR FOREEF AT ek 1, 45
HIFER 5 I FEs A TAEY) (b B AR
A, WK 1.

1.3.6  Western blot ¥l

UM RS SR 48 h J5 . 2 BN 160 nmol/L
WG, RSRAEIGFRAR G SR 24 h, SRR B
Jo, WSS AN, Heal R & BRI T R K I A —
i, WE, WA, Ba, HA, AR, R
GAPDH 1E NS "™, HEEAMAN Rk
1.4 Gtk

K SPSS 16.0 51 A4 X B4 #F 17 48 i 20 #7 .
TFEERLL 7 2s Ko, WRMFEIESS M, 4
B) b A SR BRI T 22 e b, PR PR AL ) B R
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MM SEFEA ¢ K9, P<0.05 h 227 A G123 =
e
®1 BEEWSIMFS

[ 51 KE (bp)
351 CGGAGCTTTGAACAAAGAGTG 25
TLR4
TS 14 TCTCTCACTCTCGTACACTTC 26
Fii#51% AGCTCAGTACCAGCGGGAGT 30
MMP1
T34 TGGAAGGTGGCATTGAAGAC 28
B TGTGAGACCAACAGCCTGAC 20
MMP10
TU#51%) GTCAAATAGCTGACTCTTGGC 18
L3514 CCTGTCCTGGATAAGACCAAGTT 22
GAPDH
T4 CTCCTGTTCATAGATGTCAGCGAT 20

F: MMPI: BEJR 4 8 -1

e

K1 SHMPEERZENL (x400)  la: IEWHAMIEEAE K RAF, SIHEHRETTEGTES, RBOyIE

B oA, MRS, (RFRIER

0>

22 FUNMEFR CD206 F1 CD68 BRI A Ll AE 1k

WA ARZE R LK 2 K3 2, SIEWHLE,
AS 1 FIR I 2 40 s CD206 BH A4 248 At %) H 451 B i [
ik, CD68 FHIEANAIAY LU 3 fn, 22 R HA S

2 & B

2.1 FHHMMIEER AL

2 CH AN R R R 24 h e () B A 25 A e L
W 1o IEE 20 AN BE AR R, S A [
TP, TRRBCA IR, MR TR E 1Y E O 7E
MO AS A AAE s fb ™, AR, R
B, PR HEERTEWTEE, HARRZ, WEF
B MR, 2 2TE 5 X560 41 40 i Y {4k
TR, dERE s B OO R o, PR A
EHCE I, WU P 20 B R R R BR A 1

- o L N

1b: AS 214
le: IXIGZH AN A PRI BB/, AR P s Ol st , O™ R A

e E L (P<0.05); 5 AS A b, X504 40 e
CD206 FH:ZH ALY Eb 41 B B2 284, CD68 FH M4 iy i)
FLBR B FAIG, 227 A G2 X (P<0.05).

B2 i an AN 45 2H A CD206 A1 CD68 BHIEARAIF Ak 2a: 1E%# 20

1o° Qi 7
5.06% 3.15%
10° 7
© © 1 o
o (=) o
ol (o ol
) 0 10*7 /a
@] O @]
~ ~ ~
> S, )
= 10°
0 Q¢ Q3
33.9% 57.9% :
o 100 10° 10° 10° 0o 100 10 10° 10°
PE-CD68 h) PE-CD68 @

2b: AS#H  2c: il
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K2 RAMEH CD206 F1 CD68 PHTELME AR & bk B 2514

(x+s, %)
fEbr IEW4 (n=8)  ASZ (n=8) A4 (n=8) P1H
CD206 30.35x1.67 7.42+2.56 30.13+1.06  <0.001
CD68 50.71£2.05 65.28+2.69 56.17£0.95 <0.001

23 ALHANM WP 1L-10. 1L-6 ) TNF-« 455

=)

LEEN

ELISA Rl 25 58 0 3% 3, HIEWAIM I, AS 4
FHREG A A 35 P TL-10 f &= R R, 1L-
6. TNF-a & B RIS, ZHRWEARITEX
(¥ P<0.05); 5 AS 4L, 5G4l an ity g
IL-10 A& R B IR, 1L-6. TNF-o (&SRS T
Fe, 25 RA%E L (3 P<0.05).
2.4 FEFEAEYS R8T L qRT-PCR 43T e 1,
25-T AR D3 VR

—Logl0(P-Value)

log, fold change ®
K13 TLR4 A 1,25-"FH4E4E R D3 fERMLEER

F 4 gRT-PCR il F A EiE R H mRNA B RIEE
(x+s) 5%
FEbR EHEH (n=8) ASH (n=8) RIEL (n=8) P1{H

TLR4 1.00+0.05 3.45+0.25 2.15£0.16  <0.001
MMP1 0.98+0.06 1.01+0.04 0.94+0.05  0.347
MMP10 0.99+0.07 0.97+0.06 0.92+0.07  0.189

2.5 AN A C R (A

Western blot 5 {5 2H 21 ffd 15 = 188 i 2 1 19 36
IKZERILIE 4 JeFe 5. SIERAMEL, AS 4R
465 20 40 M P TLR4, MyD88. NF-«kB (1) 35 W i TF
L, 5 AS A, KA AN TLR4, MyD8S.,
NF-kB [ RIXU B IR, ZRBEAERIT¥E X
(P<0.05) .

1398

FIE R 2 AS AR 6 20 4k 7 36 R0 R
W, Arbr 2 AR FRIK, HEHL Top3 25 73Rk
R, #CH TLR4, MMP1, MMPI10., qRT-PCR %%
W4, SIEFHMLIL, AS A4 b TLR4 1)
mRNA HIXF RIA B F&, ZRBAASIT¥EX
(P<0.05); 5 AS ALk, {5041 TLR4 ) mRNA AH
XPFRIE WAL, ZREAZITFE L (P<0.05),
MMP1, MMP10 ) mRNA AHXf &k JCB B A8k (P>
0.05). Uil TLR4 Jy 1,25- #2344k % D3 fE 0
A

3 ELISA %ill& A 4pe ki ik EF
(% +s, pg/L) Sbbig
E (=t EHH (n=8) ASHY (n=8) k¥4 (n=8) P{H
IL-10 38.22+1.23

9.34+2.66 28.47+2.01 <0.001

IL-6 8.05+0.36 97.61£1.82 38.44+1.73  <0.001

TNF-a 40.11+£10.28  247.29+15.69  147.88+12.93 <0.001

-3.0 0.0 3.0
TLR4

MMP1
MMP10

E¥4d AS4

R4

D

3a: ZZFARINIEH A ILIE 3b: 227K Y FA

E#FA AS% R4
TIRE (s D
MyDSS s S —
NEB  s— G —
GAPDH  —

Kl 4 Western blot ¥l 4% 20 21 it 7 {5 51 1% 2K (H A 254
FEL Yk B30 %]

3 3t i

1o SR AR R BT R0 AS IR R B H 4%
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Thinpias, R AR . T2 0 AR
R, AT AT PR AR, ORI
BETERSN C R G P, 28 B I 5T
ARG UK AR AT 5475, P EE SR A i A AT
Bkt o TR AS B R A pILR v AR TE AR R B B
i CAGAPERR AL AS B R THIRINI. 1 AS A
S EA BRI TE, PORREREEZERR, H
R PR 32 2R FHAR B AAHT A S 2549 LA K Ay i 790 ok
BBRBR . B R IE AR DL e 52 2ok 22 A e
R BT BB, SRR EE A SR
WBEINRE, HGE B iAo — EUR IR R AR
TR Z

3R 5 Western blot il & 2B 40 i R 40 A S @R HHX E H I
HXMRIZEE (7+s) SEEE
Eiztun EW4 (n=8) AS4l (n=8) k¥4l (n=8) P1H

TLR4 1.01£0.05 5.67+0.28 3.25+0.12 <0.001
MyD88 0.97+0.06 4.71+0.17 2.81+0.14 <0.001
NF-«B 1.00+0.07 4.12+0.33 2.37+0.25 <0.001

FE AS A I GBI IR b, ROk 22 i B
T AR R S e I 2 RN A i ——HAA%
I 20 B B4 1 FH o Sharif 25 U I PR A 52 I 55 HECRE ¢
7L AR AT T A U i VR AS R
PRSI — . ZEIER AT, HURNK)
ELWGEAN AL T M1 A M2 JE[EE RR s e T
o RN A R, B AN AE M AT M2 (R
SRR A EEAN I A Ak . LA IL-6, TNF-o R4l
FAR AR5 AY M1 28 =200 T R IO TR A W L R
WHSM; LA IL-10. CD206 20 Ml bn i 7 1Y
M2 A A A LUEE UL AR G5 e R R T 17
KA WFTCIESE, VE R AR B F i — P g 22 4
Fel, 1,25- "R D3 HA R AR e i i
FH ™. Miler 5 1 FSTIESE 1,25- "3 4k &K D3
REMGTR S KR R P TIRE, RN, GBI IR
JEMR . (HAT 56 1,25- i 2 D3 E AS R
i, JUHOE 1,25- R E4E A R D3 X A% AN i
PR AR IE R D . AT IR AS B 1 1T
XA BRI TR 3%, AR T R4 2 4
Mok BE, AS 40 2B B0 M1 B PR R AR
Sk RN 1,25- R EgA £ D3 5, i
AR “Dh 2" FEOEEE B, BB M2 BRI
MR FE T BE &5 TR0, WA 4EEE D A
HIEE AS B BV AL YR . ARBIFTER
CD68 1E by Fi g 4 g 1) £ WA ic 4+, LA CD206 FI

IL-10 1Eh M2 7 B W 20 i i A= Wb ic 9, 1-6.
TNF-o VE R AR 53T M1 B S AT A A= b
B, KRR A1 ELISA 3% 37 IR ABF5T,
ZER BN, AS HLA0 A CD68 #51E H 4 B TH
00 FVE W IL-6. TNF-o & &0 875,
CD206 A K FiEwrh 1L-10 & B R, 5 AS
ML, W 1,25- 4L R D3 JE, Lk
KA R 1,25- R4 R D3 eI R
W20 il R 7R 1)

KA WG PR L B sl S B s e 52, RAEFE AS
049 220 LA B 9 2 R v e #E T OGS MEAE 0L
TLR4/MyD88/NF-B {5 5 S ALK N T2 (14 i/ T
%o Zhao %5 Y WFSTHE H TLR4 246 B4, H
Wi 240 M DA S N B A rh ik, S SR g iiggE . A
T LA A M5 005 45 A 3 Bt A . AFST 229 TLR4 4%
i TNF-a, 11-6 2 RVEH F3405, 158 RIEES
Z I MyD88,  FEAE AH A K ) % 5 X Al
R, flRAEPE(F S R AEGUIOR, et B iy
NF-kB B BB, FECRMENMEH B
HERE, SUE A B0 SO > AHIEGE SR FH R A
O B HEARTESE TLRA 56 R AE — 4 40 i v 1) 22 S pk 3k
ik, I HX—2 PRI qRT-PCR FTIESE, 1A
1,25- 34 25 D3 X TLR4 FE g9 /E /. iF
— ) Western blot SZEGIESEAE AS 2 B VG A1 i &
A B, 1,25- R E4EE R D3 X TLR4/
MyD88/NF-kB {55 iz ML .

i bk, 1,25- "R ER D3 AEIE TLR4/
MyD88/NF-«kB 155, 17 3k EL A FE 58 s B w4
MIAAR A 7R, AR SR, HaX— R E
W] B B R AR R IIRYY . BHR B EZY)
PIFER R (AR 25 St DA R oy o
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