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Abstract

Objective: To investigate the relationship of oral flora disorder in ankylosing spondylitis by ana-
lyzing the differences of oral flora among ankylosing spondylitis patients and healthy controls,
and to study the correlation between oral flora disorder and disease activity in ankylosing spon-
dylitis. Methods: 66 ankylosing spondylitis patients and 31 healthy controls were enrolled in the
study. The non-irritating saliva of all subjects was collected to extract DNA for 16SrRNA
high-throughput sequencing using Illumina Miseq platform. The oral flora composition of all sub-
jects was detected and analyzed to look for the differences between ankylosing spondylitis pa-
tients and healthy controls. The correlation between oral flora disorder and disease activity in
ankylosing spondylitis is analyzed. Result: Results found that it consisted of 17 Phylums, 32 classes,
63 orders, 115 families, and 224 Genus in the oral cavity of all subjects in our study. The results from
a diversity analysis showed that the abundance and diversity of oral flora in ankylosing spondylitis
patients group were greater than those in healthy group (P < 0.05). Although there was a certain
difference of the composition of the oral flora between ankylosing spondylitis patients group and the
healthy group, there was no statistic difference in f§ diversity (P > 0.05). Compared with healthy
control group, the difference analysis showed that there was 1 species in the Phylums level, 3 spe-
cies in the family level, 11 species in the genus level of bacteria different between AS patients and
healthy volunteers (P < 0.05). Correlation analysis showed that there are 29 species associated
with ESR or CRP in patients, 19 species are associated with ASDAS or BASDAI, (P < 0.05). The Fu-
sobacteriaceae_unclassified in the oral cavity of AS patients was positively correlated with ESR
and ASDAS-ESR, and the abundance of Fusobacteriaceae_unclassified in AS oral cavity was higher
than that in normal subjects. Conclusions: There is a disorder in the oral flora of patients with an-
kylosing spondylitis. The disorder of oral flora was associated with disease activity.
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1. 518

58 ELVEAHE & (Ankylosing Spondylitis, AS), & —flbAR KL, HRER ST KA 515 D9 32 2R
RYE T RENE RS . HLA-B27 1R BB BRI ERAE AS S K fr, AR 10 LAl St A% A 3R AN
REMPRE PRI AL, TR EEHE 28 AT BRI AR, WA 9 3 S A A8 X 3 B OSON T 7T
FIR Rl DU R AR TN AR B £ 2@ AE, KEMEYIEN DN, 8 55 B N AR 7
EAMSWEIRZ AL, D kBT 600 FRAEY e AR D, DI O R A S KR 5 A A
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RER B CAMPHFOAB NSRRI ZAAC S R B, DS DS A ASG,  [RI
WL BRI E RGN A K[2]. BB T AS B LR E R0 TR B, (HR D
S HAR IR SRR IS R . TIRER G ILAF A R C 2B R H €3] b T EERHER B E
I TR R AT KA M) T3k — 20 ) W R0 TR 3R S b o

2. MR 55%
2.1, —MEEER

WF TN GRVE T e B FE 5 K ATHEME A AW 7T (GHSPICS).. HAk )y 2017 4 12 A % 2018 42 8 A Ik
TG TR PG PR 4 A R B O NIRRT T2 BUE Be i B A 28 25, IR AR BB R KR
3L 31 4 LN T S ARAE R DR BELMEE A 2 R 3L 66 44, P EI4ERY N 40.68 £ 13.76 % T ER AN 151.23
+112.81 H. HLA-B27 BHMEI S 60 44, K11 90.9%. AWM 26 44, (SR 34.4%.
fREERE I 31 4, FHER N 35.9+19.2, 5 AS ML ZE RTG53 X (P > 0.05), AT/
AW TN R AR B AR A 4166 42) K fd B G IR E (31 4).

2.2. MNFOHERRIFE

PINKRAE: AS B TFE 1984 BT AL LIbRUE[4], BRIE BRAE ST KP4 TIE4L(ASAS) 2010
SRRl SPA 1 HKbRUE[S]. HERRbRUE: OMEAPTAERIES . AR AANT 3 A W2 4 5 K5F
BEHAERBITE . KSR R FH B PR I K 2K @& H H A R S i
M, GFAARTFRNERT %, REMIIME. TRESES: Q& IFa™ELRERIIL.
Wi FE B EIMRG . WA ARG MRS RGP, IR s sz BLE I s @RI LI %
Y. ORI ZE, ARt A ERH .

2.3. MRA®

WSO BT AT 2 AR 11 11 s Ak M S SR B DN, 2214 5 SR R A 16SIRNA 7 V3-V4
X fIE FH 514 341F A1 785R #EAT PCR #719. FikeEiliid IllumniaMiseq #£47 16SrRNA i, @i CRF
RIEBE— R RIGIRE R, SRR, 5 Bath AS ilE 25 4(BASDAI) [6]. SR ELTEEH
RGN EVE 5 (ASDAS) [7]. C RN H(CRP). L4142 (ESR).

2.4. GHFE S

T4 BT QUMEL ST OUT Sl M AEHE, (FH R ¥ 5 HHT ZREMEA T, A AW St
{66771 Adonis e 1) SPSS21.0 KIHCIRHEAT 4B, PAALIR] L BEIN 4 2 1E 454 O MR G F S REAR D ¢
Koty 50 4 IE2590 6 U008 Mann-Whitney U Ko o 16 MR 5056 A2 1 45 4043 9B {8 7 Pearson
RS PERY I, ARi6 A2 TE 45471 0 5 ) Spearman HHSEPERY TS . % TR VORME IO + bRrE 2207,
FERUR S AR R + TUGrFR. P EANT 005 RITHSH 2 5.

3. &R
3.1 EEMEHRXRBERIEEEOEEENEAMRENR

AT FENNIIFETE 97 AN TN SRR A A D s R R BT 17 A1 1(Phylum), 32 /4N4R(Class),
63 > H(Order), 115 &l (Family), 224 4~J&(Genus). AS 43LiH# I 57,853 4 OTU, ~“FIy&AdBEts
M 876.6 4~ OTU, fHEEEAILHEINH 17,683 /> OTU, PR ZRE KM H 570.4 > OTU.
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32. BEMBEHXABERBREEE OEEFENFKFHIHEMR

o ELPEEAE 28 AR OEH N DU WAL RAE [ 1K =3B 17 M, P szl & e K, &
BEFE ] (Firmicutes). U ] (Bacteroidetes). ZFHZ | (Proteobacteria). JiZk i | ](Actinobacteria). #2417
(Fusobacteria) 1./ THEE 5 IS R R0 94.8%, NEOFSH B IACPRIEARERE. ERVKTF E—JRBL 115
FREHE, HhaEBRERFH(Streptococcaceae) . 75 ik [ B £l (Prevotellaceae) . Bk B A (Micrococcaceae) 4%
G RH(Neisseriaceae) . 45 #Jf1 1% (Porphyromonadaceae). Leptotrichiaceae. AT EF}(Carnobacteriaceae). 433
EREE AL Veillonellaceae). #2FF B FH(Fusobacteriaceae) ELH{# [ 1 £} (Pasteurellaceae) 10 £} J& i s 41 79%
PLE, AOBEEBERDKCER A ERE. AT E—3LRE 214 R, HrPsEEkE & (Streptococcus)-
A IS & (Prevotella) . %7 [CHR J& (Rothia) « %3 2% 15 J& (Neisseria) « £ & 1% J& (Leptotrichia) . 1h bk 5. ffd 157 &
(Porphyromonas) . i ki 5 B4 J& (Granulicatella) « 55 7k IS ER i J& (Veillonella) « 42 #T 1 J& (Fusobacterium)
Gemellaceae_unclassified. M IfiLFT i J& (Haemophilus) . Bulleidia. % i J& (Actinomyces) . %5 1 J& (Atopobium)
Oribacterium, 15 FiJ& 5 AR 84%LL I, A EEBEEACF LA ERE, WK 1.

Family Top10 E3 CO 100 Condition & As & co
E AS

075

Relative Abundance
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Figure 1. Dominant flora of oral flora in different levels

1. REKFOEEBEMSBER

33 BEMEIEATENBRREIEEOREHNSHEMIH

TR BAIR I Le s AS dHAMERRAAR) o ZREVEFS S, B AS 207 Observed otus ¥5%(. chaol $5%1.
shannon f5%¢. simpson 8404 & T R4l W% 1.
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Table 1. a diversity analysis of differences between AS and healthy control

* 1 REMEERBESEREBEOERM o ZHMSH

shannon simpson chaol observed_otus
ASH 6.16 +0.92 0.94 +0.04 2043.58 £ 1221.77 876.56 + 440.46
CO#H 5.67 £0.55 0.93+0.03 1182.08 + 393.58 570.39 £ 145.74
P1{E 0.013 0.049 0.002 0.002

B ZREME M A AT AR AS RR i TR A IR AL RO R A5 R AR AE — € 22 R, (RGVE5E
43 JF(P = 0.075, R? = 0.0202), ./ 2.

° N ® AS
p o
a S co
o
(6]
o
o %,
o
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Figure 2. B diversity analysis of differences between AS and healthy control

2. TREMEHRBESRESEE OREER P SN

34. BEMBEABENRRESEE D REHNERESH

IS A R AR 2L IR () 22 5, o R AR T /KA L B 8, fERDKFA 3 M e, R
KPA 1L MR FESERSEER 2R, HPEKT AS B2 M i Bk 8 (Streptococcus),
Gemellaceae_unclassified )3 B T4, 15 2 Bk B4 )& (Veillonella), Neisseriaceae_other, JZEFT
(Actinobacillus) , Veillonellaceae_other , Fusobacteriaceae_unclassified , Lactobacillale_other ,
Bacteroidales_other, Leptotrichiaceae_other, Porphyromonadaceae_other f{) 3= = T4 B4, Hz=R A

AEitFEE N K 3.
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Figure 3. Differences of oral flora between AS and healthy control in genus levels
3. BEMEBEHRBENRREEEOEERERKENES

35 OFEE#SHEREINEREXME

i Sperman AHIRPE T, ELBURACE LR S PTG sh B AR, JEH MBI R R k. BfES
U0 AR AR DGR SR SR 29 PR S ESR. CRP AHOG, JHHr=F BEHG 1A HE 552K T J& (Streptococcus)
W [C I J& (Prevotella) . Pk i 4 )= (Porphyromonas) 0k & B4 J& (Granulicatella) . Gemellaceae. SR1. JH1b
BERR T JE (Peptostreptococcus) . 774 27 I 1 J& (Lautropia) . Fusobacteriaceae_unclassified. Bacteroidales_other,
L 4,

S BB S R TG SR AR A OGP E R LR 19 MCEY) SRS S G, B RS K8
(Lautropia). 1H44 1% J& (Tannerella). 2T # &l (Fusobacteriaceae). Leptotrichiaceae_other. RF39. M il
Fl(Comamonadaceae). £k .l i J& (Halomonas) . Jifii FL7% [X 1% J& (Schwartzia) . Coriobacteriaceae_unclassified
Cardiobacteriaceae_other &5, L[4 5.

A, AS HFE O =EEE 5§ Fusobacteriaceae_unclassified 5 53 # ESR. ASDAS-ESR 3 £ 1F
FHK
4. g

o LM S0 — M B SO E ST BB I KGR . R A N O AN 2 BRI IE L —
WEEE RS AS AHGHEREE A 2 4L b T I IE WA [8]. WHFt o AS BEIIER B ARG, H
W TE R ] RS B R 9], AT A SRR D SRS AS BXR. DEEEGEE el T
MR EENES, DAEMBEREREE, 7Y, BHiEr AS BEAEI N
Jes R ) L, R AR R I B R 2R L, X W] R 50T R AR B A 5 [10].
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Figure 4. Correlation analysis of oral flora and laboratory indicators

4. OFEHE# S LW EERIEXM
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ASDAS-CRP ASDAS-ESR

Figure 5. Correlation analysis of oral flora and disease activity indicators
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IRATHI I FUAE PR L 32 3 MR R BT R 75,536 A OTU, Bt il DS E RN 17 AN
(Phylum), 32 1~2{(Class), 63 /> H (Order), 115 4~FH(Family), 224 /M&(Genus), FRE A [FZKF RIHLH
B 0 L i —T000G T 1B N 00 8 A RO RIT 98 R B0 181 0 38 B B ) L R A AR AR, (L 340 B
FELL AR EL] B 2 AR 11].

a K B ZRMIRECR TP BE 2R, ARSR T BRI 32 B S 35 50 B RO PPAly T A [ P 4
ZE5. WA LR H @R B R AL, REHMRR SRR, 4R AS 41 a
Tefy m TR, BT AS R USRI FE R TR, 7 B 2R BRI E— 2 %
5, HERLGE N, R AS HAME R EBEA RS EZRAK, TTRES T R AR,

ESR. CRP. BASDAI Jz ASDAS sl pK I I (Pl om i& S 4R FR[12] [13]. FATHIBF TR Z
AN B SBREPPETR AR AR OC, SRR S RRE SN B — B A BhAME AS B R FE T
Fusobacteriaceae_unclassified 5 3 ] ESR. ASDAS-ESR ¥J#5%, HlI THEESRIRNATE, LT
Fusobacteriaceae_unclassified 5 EHME />, H 551G I8 R 72— P05,

PAE S )% KGR ME— BRI LIRS, FRATII R I AS B3 DU BB AR AL S,
B W B AL S BRI s A C, IR BT B E BT e 2 5 2 B S R mEEp &, M
Je T BB RVOR ARS8 MFEASEMIRG], DR SRR R TR — D, [F B
W RoR, ARZHEEET B RGE S L, FRBATST AS DS EBR0T 7T LLEE & il
WA R [14].

E&UH

g TR R 5] F 3800 H (16401930500); b ik T EitZe R =4EAT 8110 (Z2Y3-LCPT-1-1009);
WK T X DR L R B H (20152002);  IRETT DA AN THRIAE B 23 5 2 o IR 24 BHIT L TR
(2016LP050).
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