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Abstract

Objective: By detecting the expression of TLR2 (TLR2) and TLR4 (TLR4) on the surface of peri-
pheral blood mononuclear cells (mononuclear cells and lymphocytes) and the number of lym-
phocyte apoptosis in patients with ankylosing spondylitis (AS), the relationship between the
apoptosis of TLR2, TLR4 and lymphocyte and the occurrence and development of ankylosing
spondylitis was discussed. Methods: Peripheral blood samples of 67 AS patients (39 in the inac-
tive group and 28 in the active group) and 30 healthy subjects were detected by flow cytometry.
Expression levels of TLR2 and TLR4 on the surface of peripheral blood mononuclear cells were
detected by fitc-tlr2 and pe-tlr4 reagents, and apoptosis of peripheral blood lymphocytes was
measured by flow annexin-v FITC/PI method. Corresponding homotypic or negative controls
were set for each test. Results: 1) TLR2 on the surface of peripheral blood mononuclear cells in
patients with AS was 23.16% in the disease group, 23.07% in the active group and 23.22% in the
inactive group, respectively, higher than 12.53% in the healthy control group, and the difference
was statistically significant (P < 0.01). There was no statistically significant difference between
the inactive AS group and the active AS group (P > 0.05). 2) TLR4 on the surface of peripheral
blood mononuclear cells in patients with AS was 24.43%, 24.51% and 24.38% respectively in
the disease group, the active group and the inactive group, all higher than 12.55% in the healthy
control group, and the difference was statistically significant (P < 0.01). There was no statisti-
cally significant difference between the inactive AS group and the active AS group (P > 0.05). 3)
The apoptosis of peripheral blood lymphocytes in patients with AS was 84.00% in the disease
group, 79.64% in the active group and 87.14% in the inactive group, respectively, which was
lower than that in the healthy control group (98.26%), and the difference was statistically sig-
nificant (P < 0.01). AS activity group was lower than the inactive group, and the difference was
statistically significant (P < 0.01). 4) TLR2 and TLR4 on the surface of mononuclear cells in pe-
ripheral blood of AS patients were not correlated with AS activity (BASDI) (r = 0.043 and 0.112,
P > 0.05). Peripheral blood lymphocyte apoptosis was negatively correlated with activity in pa-
tients with AS (r = -0.568, P < 0.05). Conclusion: 1) Abnormal increase of TLR2 and TLR4 were
appeared on the surface of mononuclear cells in peripheral blood of AS patients. 2) Apoptosis of
lymphocytes in peripheral blood of AS patients decreased.
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B . A58 B #4454 K (ankylosing spondylitis, AS) 53 4 & I 84N % 40 i (B A% 40 i . k240 i)
FMTLR2 (Toll-like receptors2, TLR2). TLR4 (Toll-like receptors4, TLR4) 3R E K k40 T/
¥&, HITTLR2. TLRARMEARKAT- SREMBEEARERBRN AR, Tk MARIARAK
We7HIASEH ARG EL 39, 75304 2851)F1305{8 Ak i 4h A ks A . 383 S FITC-TLR2.
PE-TLR4FE ARSI 4 M8 ME MR TLR2. TLR4HIFIEKF, L K HiR Annexin-v FITC/PI¥:
R AR Mk BRI TR . &SRS B e AR R BB R . 455K 1) ASERE SR LA
MR TLR2TESRRA . WA RSS2 H08: 23.16%- 23.07%R123.22%, HE TRE
X4 12.53%, ZRERITERL(P < 0.01); ASIEFEFHHASENMHALBERESITEEX(P >
0.05). 2) ASEE IR MENZIERTTLRAELHRA . EIEHANIEEISI AL FHN: 24.43%-
24.51%M124.38%, ¥E TRFEXRE12.55%, ZREART¥E (P <0.01); ASIEWENMHEASTEIH
HUBERTLTEREX(P > 0.05). 3) ASEE/NFIMMEARATAERRA. mattd. EFEstd
AHIN:  84.00%- 79.64%F187.14%, HKTREFEXT L 98.26%, ZRALIHER N (P<0.01); AS
EE AR TIRES A, ZRESH%EE (P <0.01). 4) ASEFSME ML E/MEYHM R TLR2. TLR4
5ASYE B (BASDI) TAEM: (r = 0.04350.112, P> 0.05); ASEEA A MMEARE T EEMEEF
BEHAER(r = -0.568, P < 0.05). £it: 1) ASEEIMNE MANMZMMRETLR2. TLR4HILFHHH .
2) ASER AR ik EL40 B TE T B

XA
WEMEAL, TLR2, TLR4, JETS
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1. 5|8

SR LA 2R AT SR R OG5 2 — b DLW 4 S e 1 B B MR, 2 B0 T B 5T
PABIREE <55 2 AN A 0 B L 2 B4 5, T KL 5 AL IE S R B[ 1] AS 1E 4 BRE [ A F A7 AL B B A
T X 22 (2], Bt 3 X NI 22 K X I, P RE S Bt M T m ik X B FE I P S5 2K [3 ]
ZIRZ KT 15~30 SR BMEFAE, G ERE RS B BRI RS HBERE J1[4]. AS KL
HAIAE, EHREH 2R, Womd B . BBl I iii[s]. AmagRiEne], HS
o MGG AS R EER R, K EATAR 2 25 B EAE R B S gtk

TOLL #5244 (Toll-like receptors, TLR){E ‘5 &AL/ IR GL 58 —TERT £k, EA5 5 Wi it
A G| ARG, FTREALAARRT B B P I e i 52, (REE B B S M I R A R [ 7]. SCHRIRIER],
TLR MY Z 5P it 2 53R B 5 %)% (W1 SLE. RA)AIRAE . TLR SR AE 0 43 (105 i B
1 ERIRBUE NATIA TR R IR G BN ML o 2 — RE R B2, B ISLRIBTE AR B J5L ik, JFReisid
B 5K B EHROERK[9]. TLR R TLR2 (Toll-like receptors2, TLR2)A1 TLR4 (Toll-like re-
ceptors4, TLR4)/& £ 2 5 R IR0 y% i Al 2L

ARG TE AN T ) ShAS P AT R AE R LA B B R R E R E R R, XA R B ] R S B
H & B PR 1 R A . SCERARIE, TLR 5 PEkige i i) T2 PIAHOG[10], 7€ TLR WA TLR2 B A
FFRE TP TREM, TLR2 5k A0 T R AS B B R AR K R A v & R A7 AE A SV I
ARIWARIE . PRI, AR EUE B 7T 5 B A A8 S8 A A LB A A R TH TLR2. TLR4 5 bk 241 i
TR, NRD SR EVER A R B BRI L . R R SR iR I R s B A ae, DU IRR S
Wt A6 T R AT B T 5

2. MR 57
2.1. #%

PRASKYR: WSEE 2017 4F 6 H & 2017 4F 11 H 52 HERBF K5 B IR 2 Bt B o BH P R 254 B 55 — B I 2 e
HLA-B27 BAPE 58 B VB A 56 8 2 A AR AR 67 61, NGEARHERFH 12 1984 BT A LbrE[11].
BHARVRUERTE I 1) IGARARE: a) 5, RME 3 DAL, Wi, METCME; b) FEHERUIR I,
FARTE B Z MR ©) MRS ) BEAR T AR S . PRGN IE S N 2) U 2EbriE: a) BREROCHTZR, WU >
I E TI~TV S 11 GO, A LR BR MR, Rk, (HOCHTIBRIES . 10 S8R 55,
AR, B, SCTRIBRIE SRR, A RESE 1 BIELL ). IV GO E R, RIS AT
SR . HrP B S3 B, Lotk 14 B, Y 9~58 B, TR 28 ¥, BMETIIER 27 ¥, LT IER
30 %o fERECTIEAL 30 ], AN AR AR R B B BH R 2 A — B B B e O g R AR, o B
PE 24 ), Lotk 6 9], AFIS 19~52 %5, SFI4FENE 27 %, TG HIV BEGs, To B PET 48, T ) B Gy 1 500 B2,
M TR mE M. Ak, FFsheE. BIhas. JREHIER .

2.2.
1) FRAUCEE: SZIGN RARARERIL 2 IEER KL 2 ml 2 EDTA-2K HUktE+, bRATRERS 6 /N
PIAT I A B A

2) ARAKEI: A% FACSCanto 11 2 i TARRES: TR AN MOGE 1T IFHIFET , R TS A
FHARUE S 7 AR R HEER(BD FACS 7-Color Setup Beads)7E FACS Canto 3K 14 A% 1E ) ¢ Al HA %
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T AS H AR AR TV T S, A A8 RS, FHERIN G AT EHURE R« AN : $TFF FACS
Diva ¥, ¥brA B T EREA PRI E A, RN A R IR, AU 1 x 10 NG, A&
TLR2. TLR4 J B4R T,

2.3. Gt FE S

KH SPSS19.0 3B SEsbEdE: & VORI o it R F S EAr i 22 (3 +5) 8w, St iR 2
YT, IR ZE ST Goit 2 O TR /N 3 22 1A(LSD V)T 2 E LB i, AP < 0.05 BN
BTG 22 5 (0 FUE AR R IEZS 20 A (1 P A8 L 2[RI A S 20 AR FH Pearson AHIG 0T 5 V2071534 T 4
Mt AFFE IR A i P A8 & 2 (R AH S 73 R A Spearman AH G434

THEAT ST 8T, 1) > 0.7 FATEREA DS, 0.4 <|r| < 0.7 M, || <04 MKEMK, BLP<0.05
VE RN BA Gt #2571 FHE

3. &R

1) AFENEEIME AS B AL TLR2 I 25

AS HF AMNE ML AN TLR2, AS SR 41(23.16 £ 1.13)% 548 Bext IR 4H(12.53 £ 0.77)% i %,
ZEREGHFR (P <0.01); H AS FEESIEH(23.22 + 1.12)%. TEBIHE4H(23.07 £ 1.16)% 5 fd FEXTHE4H
ELAS It 2 (P < 0.01), ZRHGiT#E X AS AEIMEH S AS B R4S, RS #m P>
0.05) (% 1, E 1),

Table 1. The expression levels of TLR2 in PBMC of AS patients and healthy control (%)
F 1. AS BERRERN RN M2 MELERE TLR2 BIZRIZIKF (%)

215 1511 % TLR2 (X *5)

{e T R 30 12.53 £0.77
AS P 67 23.16 £1.13"
EvE B A 39 2322+1.12°
WG IEA 28 23.07+1.16"

E: SEEEREXBALEP <0.01.
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(a) TLR2 14.3 (b) TLR2 23.8 (c) TLR2 23.1
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Figure 1. The flow chart of TLR2 (%)
1. TLR2 SR ZHAR[E (%)
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2) AFEEBIVE AS B3 ALY TLRS [RAT 45

AS B AN E ML AN A TLR4, AS $50% 2H(24.43 + 0.80)% 5 fd BExf BRZH.(12.55 + 0.81)% LBt £,
ERBGIERE X (P <0.01); H AS IEESHIELL(24.38 £ 0.84)%. TEFNTEL(24.51 + 0.75)% 5 1 B x40
LRI Z (P < 0.01), ZRASGITFE L AS EFHESIEAE AS iEshEALE, ZRIEGgT =R X
(P>0.05) (%2, & 2).

Table 2. The expression levels of TLR4 in PBMC of AS patients and healthy control (%)
7 2. AS BE REERXTRINE ML B MZ LR TLR4 BIFRIZIKF(%)

4H 51 [ TLR4(X *s)
B HRE 30 12.55+0.81
AS BRI 67 24.43 £0.80
AETE B 39 24.38+£0.84"
TEBNMEA 28 24.51+0.75

E: SEEEXTBALEP <001,

2 &3 =
a a oif
o 4 =
; : EE
o o A O 7

8 & P3 =2 P3
E &3
& o] a5

[=] : o.
102 100 10¢ 10° 102 10° 10 108 102 10° 10 108
CD284 PE-A CD284 PE-A CD284 PE-A
(a) TLR4 11.9 (b) TLR2 24.2 (c) TLR2 25.1

E: () BERXEBE; Ob)IEENMEE; (o FENEA

Figure 2. The flow chart of TLR4 (%)
[ 2. TLR4 R LHARIE (%)

3) AFENGEIME AS B AMJE bk E 20 B T R 4 R

AS BEAHNH MM E AT, AS ZRZH(84.00 £ 5.08)% 518 FE XTI 41(98.26 + 0.70)% EL R/, 2%
BHEG R (P <0.01); H AS AEEFIELL(87.14 + 3.23)%. 1HEITELH(79.64 + 3.79)% 5 {d FEXT IR ZH L
B>, ZRA%HEE (P <0.01); AS IEENMEH S AS ESIEA R, ZRAZRITEE (P <
0.01) (% 3, K 3).

Table 3. The comparison of apoptosis in PB lymphocyte of AS patients and healthy control
% 3. AS BE R g R BRSNE Mtk B4R T (%)

£ % JHT(X£s)

i BEXT R 30 98.26 £0.70

AS BRI 67 84.00 + 5.08"
EiE B A 39 87.14+£3.23"
TEBNTEAL 28 79.64 +3.79°*

E: SEEXBELLE P <001, SIEEIMALLEP <001,
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Figure 3. The flow chart of lymphocyte apoptosis
3. B ERA TR LB E (%)

108 )
Annexin-V FITC-A

(c)¥AT:78.41

4) AS 3 TLR2. TLR4. RE4HARIE T2 515 301 A S tE oAt

AS AN E MR Z I R TLR2 595 3h P (BASDI) A (r = 0.043, P>0.05); AS ¥ 4N
MM Z A E T TLRA 5% LA E(r=0.112, P> 0.05); AS 3 4N Mk E 4T 5iEshtE
RS = —0.568, P < 0.05) (L% 4).

Table 4. Correlation between TLR2, TLR4, apoptosis with activity in AS patients
4. AS B¥E TLR2. TLR4. HEMAMATSENERIBRE ST

TLR2 TLR4 T
r i 0.043 0.112 -0.568
P 0.730 0.367 0.000
4. Wig
o ELHE AL RS2 —Fh 5 HLA-B27 FHSCROME M 28 1 KR M, Ao e RIE N E, LT &R

MRS, BN S8 AL BB, JRGLAHOR[12] [13].
HLA-B27 Z [A] [ A I Be /e — /M REERI 32, AS 5 HLA-B27 0 2 3AHOGHE, HLA-B27 /2124
AS P R R AT T A o ASHIF TR IIAE A B ik | HLA-B27 PHYERIARAS .

B FARIE, [ G g5 B2 RISV fo % I 2 7 o BV B A 28 1R A0 Fh 32 /E [ 14]. TOLL #5244
(toll-likereceptors, TLRs) /& 1T 42K 28 52 JyE (1) — P SR I 3248, AN RIS 7 F IR & oh H il
G A A . HATE ANRFZILT 10 F TLR IEZY[15], TLR HAR) 72, EERIE T RAE4niun
RETORGEM . WA FRAZ ERA A 16]. K BRI FT W] TLRs 18I PR A [F]5 R AR R0 SR AH R A
“F(pathogen associated molecular pattern, PAMP) [17], TENUA I RIR B ARG M e Z b RIEE EEEH .
AW HIE, TLR2 1 TLR4 7E TLRs T RIAJEHE ™, 3R IR G I S JOE R G g8 I 25 (1) B2 4y
T[18], LRI T AL AIE S G5, SR RE R N, 7R RA &5 H 5 G e MR I A0 b K 35 5
FAER[19], 7F TLR ZKJ&H TLR2 F1 TLR4 FIATEAMMIRT, BERZIEFRIR G FI3RAT M o % 1 B 43
T SR E B SRR BB AK, TLR2 2 ZR 4 22 SR 20 B 1l 88 1 S5 kSR, TLR4 J2 235000 o 22
FIPELH R 0 TG 2 BE(LPS)o AATT— B BE G R 3 AE AS 5 H B S5 VR0 108 RN RS AL i Hh mT B B

TEF A TR R R R 7T, gl IR S
Y SIEIES]
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HE, D

=

BAEH, TLR2 F1 TLR4 (V1m0 v] Aty A2 B R 7RI BCR 0% . JRILAR[20] G HRIETE AS B Kk it
FEA, AT REAFAER A M e ol Y YR PE YD I 4 TLR4 38 B3 i SOIE 1 C 4k M 51 &% AS, TLR it 5%
Sl B T LLSOE 2 B MR TR S S BB RAE IR . AS 2 B B B N, AAEEIER T B
PR % N, TLR2. TLR4 BB IS KR I 2 /N BB T 20 A Fr PR A i 5| ke e g
L, BEESIYIRE R e o FAEMERT R, KL AS 5 CD4 + T itk EL40 M S % 7 6 R [21].
VTAESR KR TR T 20 B T AN A2 R e 38 0 5 SR A G g2 PR 05 () R A R [22] . 4RI AU S
TRIERGT R AERKE . R BRSNS EBNLAE, T ELE4ERR S DhRe e e Jr THi
HA HEAE[23].

5. &t

AW L RN, AS BEAMNE M AAMZA LT TLR2. TLR4 B A £, X5 De Rycke 2%
N[241F0 Yang 55 N\ [25] K BRH#([26]5 NIHE 745 FAH— 3. H AS B E 7RG sh PR 5 9EvE 8l M 44+ TLR2,
TLR4 [IRIEY & T e IR, HVE BNV S IRE S 4 2 R FRIA B4 % . $RTE AS g1k
P TLR2. TLR4 FRiE/KF T ARENHRI T IR, JF B R R KRR AS S AN Ko
ity BOORAE P73 R b R rp 38 B 73 1 8t F T 384 m, (HL7E. AS BRSE R, B 93 A0 T B B, TLR2.
TLR4 B A Fexs I iy o ASHF U5 S il I 7T 45 58 09 TLR2. TLR4 A5 T k40 r) Fes ik
MBS IR H 7, RN RS 51 B & SR R R IR MR, JEEIR AS BRIIRAE
RGN R MBI, AT HIIEE. PR ia KR R IGRIRIT AS ITTRESERG, LUAT)E
SIRIE G DR IAT IAE N

ARWFFCEERILTEH, AS 535 A1 I pk 20 A o T B e e JE e HRZELAEG,  AIUITT S Bt AS 78 P ik
EYIfE T 220%, 8 AS SIKE4EMMETCAE —E MR R, 5TEREMMASR -0 27]. HH
AS B2 5 ARG B R b AR T B R AR TE T I ZE R, PN R A R bk L A
M TR RS R R, BEE R IR AE R SRR AL L, B A SUR B Z B E . AR
P T B A R G B PRI I iz s, ML AR B T AR 2, BT AS BERANA
SR Re AL, R R R A e I RIA

ZE LPTIR, AS B RAMZ AR TLR2. TLR4 Stk 4R E - H0R1E AS S R ALK B i 2
Yy PR N B S A . RSB, AAMZ AR TLR2. TLR4 K00 W] T AS HI% 512 W,
X T R KBS 60T A =

SRk
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