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[(WZ] BM THJLEGESTZIRE (SFB) AR8- FE L S E R R, ik I
£ 177 BLE ()7 e 200 K 47 B L5 A SR A i 9 [ 38, SR A RT-PCR % 5E SFB, ELISA il i 3
slegA WREE . SR szl Ab i 23 ) LEE I i A S B AR TL-17A 2085 A e N bk EX it &% Th A 43
AH I % S AT~ T-bet . FOXP3 il ROR-yt 3835, &R LA SFB FHMERN 19.2% (34/177) . #E#Hy
Mt SKB BHME RN R IRAGESR . 08 ~ 15~ 25~ 3%~ 4%~ 5%~ 6%~ T~15%%
Bh 40% ., 47% . 32%. 15%. 12%. 13%. 15%. 4% (P<0.001) . SFB BHPEEIL (24 ) BIIHH slgA HE ]
T SFB PERJL (23 61) (P<0.01) o SFB PHYEZL (12 ) WA SHZEAS b 17 A0 AE Pa bk I M R Rl R 5
A T-bet, FOXP3 Fl ROR-yt f 155 SFB BItE4L (11 41) BY2Z S RGiT2F5 X, 1 SFB B2 [0 iz 7R o 2
JE TL-17A B 50 A (IR SFB BAPE4L (P<0.05) o £5it  JLE SFB i @ 54 oG, i 3 % DIy 32
4L SFB il R4 s SFB BITEE M slgA -, MRS 1L-17A 440 .
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Age distribution characteristics of intestinal segmented filamentous bacteria and their
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Abstract: Objective  To investigate the age distribution characteristics of intestinal segmented filamentous
bacteria (SFB) in children and their relationship with intestinal mucosal immunity. Methods  The fresh feces of 177
children and the ileocecal fluid of 47 children during colonoscopy were collected. The SFB was determined by real-
time PCR. The concentration of secretory immunoglobulin A (sIgA) was determined by enzyme-linked immunosorbent
assay. The numbers of interleukin 17A (IL-17A) cells and intraepithelial lymphocytes in the terminal ileum mucosa
and the expression of transcription factors associated with the differentiation of T helper (Th) cells, T-box transcription
factor (T-bet), forkhead box P3 (FOXP3), and retinoid-related orphan receptor gamma t (ROR-yt), were determined
by immunohistochemistry. Results  The positive rate of intestinal SFB in these children was 19.2% (34/177). Trend
analysis showed that the positive rate of SFB was correlated with age: the rates for children aged 0-, 1-, 2-, 3-, 4-, 5-, 6-,
and 7-15 years were 40%, 47%, 32%, 15%, 12%, 13%, 15% and 4% respectively (P<0.001). The concentration of sIgA
in intestinal fluid was significantly higher in SFB-positive children (n=24) than in SFB-negative children (n=23) (P<0.01).
The number of intraepithelial lymphocytes in the terminal ileum mucosa and the expression of T-bet, FOXP3, and ROR-
vt were not significantly different between the SFB-positive group (n=12) and the SFB-negative group (n=11), but the
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number of IL-17A cells in the terminal ileum mucosa was significantly lower in the SFB-positive group than in the SFB-
negative group (P<0.05). Conclusions Intestinal SFB colonization in children is age-related, and the colonization rate
is relatively high in children under 3 years old. In SFB-positive children, the secretion of intestinal sIgA is increased,

while the number of IL-17A cells in the terminal ileum is reduced.

[Chin J Contemp Pediatr, 2019, 21(6): 534-540]
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IR ((segmented filamentous bacterium,
SFB) J&—FhE 2 i1k . 7 2R RIRE R, |2 e
T L2 BB S ) KOG HESh W i I — 2B 2
PRSI CJREET AR M BRAEASCH R £ R sh
PIsSZIG ST, 45 R SFB 51 32 Al i iR
PIMSE, BREMEVETE T sIgA (200 . 4% T 400
LR . 15 S Th17 G0ERY50E . HRPiA R
B0 T BRI P X AN T AR S B s
PERG GG (GAER) , — B Rt
AR, XN R, X/, K
SUFIE AT SY , & B SFB 12 3hH b & M AR AR IR
WHSC R, BA R AR, SFB 1Y E FE % ik
B3 SFB FE NG TE R E—HA S Yin
21938 5 PCR FiR KRB SFB it iE i HAFAEAE
AR R, TE 7~12 4 H i I SFB FH % 2 55 5
(78.6% ) , 3 %5 PHYERFEAK, Caselli % " 7E
Wt ML I 2 F8 8 0] B R & IS ALL SFB 4 47
XA F I E AR YR . SFB 78 A\ 2K 7 18 5 M 4
SRR Y AR IE TR B 2 IR B, S
WA R e O R M ANTERE . AW B el 1
RT-PCR H R T A RIAEHS J LB ZE(H SFB £ 2,
I 3 0 RE B T 1 sTgA WP L Bl i A S TL-17A
AR . R IR AR AR, & Thi7 40
Th1 200 | Treg 4 M55 20 M /3 L AHSCHE S 7 3&5K
WAL JLEE SFB 38 8 AH AR 18 3 A Rk S L
AR E I KRR o
1 #&ERERE
1.1 RS
B TE W T2 B 4 B B L 2 = B A B 11
0~15 5 4 B i e . AR s (UL A B e
M8, HEBRPUA R R A s, 3 177
Bl (5100 6, 277 1) BILAARG .

1R PR e A8 i T VT2 B A B
JLEE BB 7 I At A R e B A WA i S A s L,
WAL E I, AT 47 BIRIS I, 4FiRE 8

MHEIZ1IAH. 54h, kA RE R AR
Uity 5 BT B B A, 4 A [ i 8 5 B R L A it S
WH 240, F1P3IAE1RS 11H,
1.2 FRARE

(1) ZEEFRA: MG APRER L3S
fERRAS, FICTE AT e e e AR,
SRIG B AT VKB PRIRRE T, 1 h IR RS R0 2
1 E] 1.5 mL K E BE.OE T, CE TR -80°C VKA
PRAEEE

(2) MHWRARAS: R AE LT 45 I B A A B [
AV TR R Dk, P TG R R A IR
20 mL 224 BiRAE, SRIGIETE -80 CYKAE -7 &
Mo

(3) IR SEARAS . B FE s =
Il iz A v BsF 3 A ] P AR o 8 R, L s A WAL 4
B, FH 10% 18R SR .
1.3 SFBiRAERMLEFET 16S rRNA B EE
PCR ¥1&

(1) SFB 519t & i : M GenBank Hgk
I SFB ()55, FRUEANEAY 16S rRNA Fp S JE [
FEA, B AR S S 14, JFAE BLAST LD www.
nchinlm.nih.gov/BLAST ) HHiEATEEX), Bk HAR
V£ SFB 51 ¥) RICHEFEIL i )5 A BR A wl &K,
5519 5'-TGTGGGTTGTGAATAACAAT-3', Fiff
5] ¥ 5'-GCGGGCTTCCCTCATTACAAGG-3', H iy
B 229 bpo SFB ARifE AL FWTVT A A BHGE A
T S R B S = 4RI

(2) SFBARUEFURLH L PCR 33 1 S5 1 1k
RRNGA: ARHEFURLART LR RS, 10 x ZE 0PI 5 ul,
FWESI W (10uM) 1uL, F 51 (10uM)
1 uL, #EiHZ DNA 5 uL, ANTP Mixture 4 uL, TaKaRa
LA Taq i 0.5 pL, ddH,0 33.5puL, & & I 4 1
50 uL, BT PCR 1A Biometra Tpersonal PCR 1%,
PCR 4 4: 95 °C 5min; 95 C 30s, 58 °C 30,
72°C 30s, 35 PE¥; 72°C Smin, HL 10 ul PCR
P81 5 1 uL 10 x loading Buffer IR &5, 15
H 2 0.5 mg/L 1R1b £ FE 1) 2% B g B e v H ok
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(50 mA) , #4920 min J5 THEEHE RS gL,
INHIKAAT, DURUES AR Sk 1
1.4 ZEERG®% SFB MEMENE

(1) 2808 . B i DNA A0 4R B ok B
TR M QIAgen DNA Stool Mini Kit 2t 7l
&, UL T EAE, RIOE AN T
( NanoDrop®ND-1000 ) 2 2 K i e A DNA
HepE , B aifbvEi A DNA & T —20 °C kAR HR-AE

(2) W95 PCR AR 2R K 461
it FI 77 44 SYBR Premix Ex Taq, Fr AL &% 4
ABI7500 RS2 98 52 it PCR 93848, ELAKR Ty vk
. BUSFB ARMERRL . 25 X (ddH,0 ) JpEAs
JREAR, PEATSERT PCR RN, BEAFEAR I 2 4
HZHfl. MWK FR: SYBR Premix Ex Taq 12.5 pL,
WG 05uL, R FESI Y 0.5, H Ak DNA
X uL, ddH,0 Y pL (X % 50 pg + #ifiz DNA ¥,
Y=11.5-X) , BJWARFL 25 uLo R &&1F: 95°C
2min, 1 MEFR; 95°C 45s, 60°C 45, 40 NP5
5 95°C 155, 60°C 1 min, 95°C 15s, 1 /MEH,
15351 SFB FRifE kL KAEA B4 B 4k | JafRih £,
SEHF PCR 7™ 4 P48 2% B g W Bk i FL vk, A
SFB 4k ',
1.5 ELISA iZMEME slgA iKE

VKIFARAE AT T 4°CHCE 2h )5, BUS mL,
F 1000 r/min &> 20 min, B FWE W 1.5 mL A%
HEOE . PERTECE A, RS, AR
HEh SRR . AR RAPUA TR . B4 &Y
TAER, AR50 8 0 - 2 =0, IF I ERR 2k
FEUL A B TERAE . QORE SR B R R, RE
TR AT R . AR {UAE 450 nm A0 145
FLEDEHE (OD A ) , ARIEFRIERTZI T AR 5
slgA W JE, TR LIFG BRAEEL, BDMAEM slgA (5K
Brife i .
1.6 SREALENEEFFEREHEXABREE
B Th pa sk EREFRIE

(1) fyEdfbis: AU R &ESY R &
J& 3~4 um, FELEBE LA EI A b, 60~62 CHEFH
( DHG-9140A BYFLHVEIRAR ) #H 2h, ZHIRJR
B 10 min x 2 K. Jo/K L 3 min x 2 IR, 95% LI
2minx 2 K. 80% Z, B 2 min., 70% <. B 2 min,
ZKAk, KRG, mikEEVURERE S, 3%
H,O, /K BT P v I S AL T, TN 24 Ee

i

BilFGE B0 —B, 37°CHEE 60 min ( JH PBS A —
PO A2 IR o LA R s NR TG
Uik -HRP ZRKH) i, 37°CHFH 40 min, DAB
B S A 1 min, HRAKMPERL L), Harris
TR Z W E YA 1 min, 95% . 100% ZEERK
THIGE, hYER RS R e gk g
B RE O PHYE, AN A e S i

(2) 95 40 Ak BH PE 45 55 A4 0 17 R 20
CDA45 PAYE F 2T A L A r I |, T
AFRAMEE 6~10 MHE, T NHE LIRZEN
B 100 AR 2 4 B TR b 0 20 B 85, P9 05
"otk (%) .

IL-17A . FOXP3 F1 ROR-yt FiA7E BRI
B2 A0 RN A 2 9 B R AT AR R Y, R
FR) 2 TR TR BE 2R 2K i i, B @ BH
5 BE T FBH P40 B 1 o3 Ee o afe i, (1) 3
@I, Woar: s 14 REM; 2
gr: BREEGEG 340 B, (2) PHME4R T &
E ST s, Bl O 43 BAME; 148 BHPENM
< 10%; 243 119%~50%; 343 51%~75%; 457
>75% .

T-bet BH P 241 B 45 R A 4350 (%) FRoR,
RIH5 5k U1 Fr 78 200 15 90 57 T 11 %k 200 4~ DL - 48
JfL H T-bet Y €0, FHPE 9 248 AR, 45 530 1l B 4 %K
(%) , BRI Py A BEPE 20 AR / R P i) 4
B x 100%,

1.7 FitZEHSH

S SPSS 17.0 GEdH A oA S g gt . 1+
ORISR + bRiEZE (xxs) PRI (PU4H07
B ) [Py, (Pys, Prs) | Fm. PIALZ 25
WM FEA ¢ R sl AR S BB AR S, a3
K Cochran-Armitage K. P<0.05 RZERAES
RN,

2 #R

21 —fRlRER
(1) REFMEIRAMBILFER 74 0% ~
W20, 15~ 196, 2% ~4H 196, 3% ~
H200, 4% ~H17H], 55 ~H 1501, 64 ~
2H 13 1], 7~15 % 4H 54 14,

(2) RETWHBIRAREILSTA: B
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W SFB I 5E 4555430 SFB BHPEL (n=24, 4z 8 4,
H 166 ) A1 SFB BATELH (n=23, & 6 %, H1761) .

(3) REE T FAREARA I EILSr A . R
W SFB M 25 5, 4 RAE T Ui R 8L 53
4 SFB FHPELL (n=12, 2 1 5], 5 1141 ) F1 SFB
FATEZE (n=11, 261, B 9H) .
2.2 SFB#RAERAIZ PCR {8 MHETE

(1) SFB bRifEFRARL S : Bl 1 is, SFB
FRUEFCREA A BRI 45 PCR 3 34 7= i) H Tk 445
fiTF 1. 2, 3, 438, SHEHRHER 229 bp K/MHFF .

(2) FEAS DNA £33 SEAF PCR 3734 =91 i
YeoE: B2, BRTHEAR2 5. 7TUKIE R
ddH,O FIPEXT BRUKIE SN, Ak Sl 5 H bRk
K 229 bp K/NHATF . RIS BEANE], FRERHEA
o1 SFB DNA [yHe B RZE

DL500 1 2 3 4 5

500 bp
400 bp
300 bp
200 bp
150 bp
100 bp

50 bp

1 SFB#rERKZ PCR ¥ 18 = #IR g #E B ik
1~4 JKiE R SEB ARMEFCRL, W 4500 107, 107, 107, 15 S¥k
&% ddH,0,

DL500 1 2 3 4 5 6 7 8 9

500 bp
400 bp
300 bp
200 bp
150 bp
100 bp

50 bp

2 SFBiRA&RMIFIFEZA DNA £ LK PCR #7187
YIEIIRIE  1~7 VKGE M REAS DNA; 8 Ukl ddH,0; 9 Jkil
SFB AR5k

2.3 B#iE SFB 7EA E 8 AR 9 R4S
FEWUERY 177 BIZEMEREA T, 34 ] (19.29% )
SFB B, HAE A4 I B0 43 A 52 AT I8 4O
K F, Ho 0% ~ 4 SFB YRR 40%, 1% ~
M, ik 47%, 107 % MR TR, (X
4% . Cochran-Armitage AR o, Wil SFB &
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L BE P SR Bt 25 4 % A 8 I S BRI Ea 3 (=4.778,
P<0.001) , AJLLFEH SFBT1E 3 % LI 40 JLE
e (FR1,K3) .

x1 & SFBERERENSH
ﬁﬁﬁﬁ s IR ﬁg%
0~ 20 8 40
1~ 19 9 47
2~ 19 6 32
3~ 20 3 15
4~ 17 2 12
5~ 15 2 13
6~ 13 2 15
7~15 54 2 4
e 4.778
P{E <0.001
50
s w0
g 20
; 10
0
0~ 1~ 2~ 3~ 4~ 5~ 6~ 7~15
AR (%)

3 M58 SFB A& FIRAERBESE

2.4 [aifi slgAKES SFB %%

SFB BHELH AW slgA W 2% SFB BH L BA 2
T, 439 111 £31, 72+23 pg/ml, H2ZESA
Giitefas X (1=4.835, P<0.01) .

2.5 SFB ZE#E3f B i7ARimFE_E R A itk B 48 pafn
IL-17A 4 paE = A 200

SFB 72 A1 5 A< 2 A1 7 1] B A it 86 65 = 12 A bk
CLY B 1 22 3 B G T #E X (P>0.05) 5 i
IL-17A Z0AE7E SEB FHMELHEE SFB BAP:2H BH 2k /L
HERA G L (P<0.05), 2. B4 iR,
2.6 SFBEHEX Th @S HLBEXHEREFH
=20

SFB 7 8 J& Il Ji %6 B 5% % ] F FOXP3 J¢
ROR-vt A EMA AP, HERTGIEE
X (P>0.05) ; 1% 5% T T-bet A E A4 A T
Wb, RIS E L (P>0.05) o WK 3,
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F2 EARRHEREEXARYE

(x+s)

215 n IL-17A 4Hff R W(@*)Eéﬁﬂﬂ@
SFB FHPELH 11 64+2.0 6123
SFB BHM:4H 12 47+1.7 63+3.8

RN -2.293 0.143

Py 0.032 0.888

A

B4 [ERFRHFE IL-17A HAPEEE LR (urm by
{5, x100) SFB fHTEZH (1 B) IL-17A 4iffi%c /0T SFB
PEEE (LA ) o BT ik BHA:m AR

*®3 MiaRmFREEEXERETFHRE
[PSO (PZS’ P75) ]

205 n FOXP3 ROR-yt T-bet(%)
SFBBAMELL 11 4.0(1.5,6.0) 4.04.0,6.0) 2.500,8.1)
SFB BHMEZHL 12 4.5(4.0,6.0) 5.04.0,6.8) 1.50.1,8.7)

VAL: 1.080 0.668 0.189

P 0.316 0.525 0.880
3 itig

SFB MY EMH 5B UM G, X FELEHHE T
T 2 A I hnm B R e R Y
FE/NAGH, SFB A& TE /NS IRAL 78 5 D 1k
EMEIGE T, eI KR 1 E AR (6
K) AR, ZJ5 SFB B AW e, 52,
3 AN ETE —E MR, 25 IFIRIEL,
RIS R P sTgA A8 AR —2C Y, FE/NR
iz SKB FEWTWS J5 2 3 B 7= AR 1Y 1gA HiFixX B ]
B TGS, S SGAHT R P, SFB s
EAAE 7, PRk SFB B SR oA A= 4 it
BIE, MHAE S EAER &, nTEER SFB W
R T B4 ", SFB FEAE EAAR N EH,
ALSZ A G A 1) slgA s ERY sTgA (kR )
(R, I ELA A7 A R R B2, anike .
A TG R G A M AR B TR R A A A A A

HERER, WSS D5 2 4
FIEYIMEIRAE R, Mib R 2 T
FIT AR A 2 T A3 i i 3 B R A R AR I B AE SFB
(5 . Jin 85 VUESE /N 57 B R T 5| i g i
BRI, R SFB IR, JEE— i
1L-17 (9335 R E g 1L-17 4 M i 504k, T & 2
)3 PR VR 2 SFB AR .

HRICT SFB TESh R ERE . A S di B 5%
R Z , (AEEANETWIRAERE D, F2it
— A EE, X T AMIE SFB B9/ miid, 2
P /NER SFB 19 4 35 Ry 91 O A 2 75 A7 7E SFB.
Prakash 25 " & Sczesnak 25 "V 7E 263 i A\ 7 18 %2
SR PR BERG T SFB T, 4 AR E AT
TE SFB W5 . {H Caselli 25 7 ZER 95145 9 28
F VE AL & RS D) SFB 4074, Jfd it PCR 4%
ARAESE 1595 PR 25 1 % B8 L TR0 i B A7 75 SFB,  H.
HRAEMIE S EA K, Yin % @1 PCR A
KB SFB 7E AN I AR AR IR IR G R, 7F
T~12 4 H IS PR (78.6% ) , 33 & 5K
PERG I B E AR I &2 BLE 24 4~ A LLATIzEE
slgA ZK-FAH SR FLASE , T SFB HYERETE 24 1~ H
JEB i R, HEMZE N slgA 5200 T SFB AYE .
ARG T PCR FA, KA AR B L3 2
SFB FHME #6022 57, 453K SFB 7E 3 % LI FH
PEREE, 3 2 LRI S N, SEEARE © 3%
N

TESh R SFB Wil @M S slgA 19722k
MIH S, — )71, SFB IESZH 5N slgA W
FERIZ, B 55 —J7 T, SFB A EA AT L2 i N
slgA [ BE "', Klaasen 45 " AF 58 & B, A H
ToE/INEL, B E A SFB /N BRI 1 iz 0 1 28t
slgA ZH MOk i B W T, IS 1gA FZ 1A sIgA
(37 FE B 2 8 0. Ohashi 28 BV &2 B, /N LA fE
IgA 2 MFEH SFB 1Y 4 52 IE A5, Talham %5 2
KB, TCHE /D B R A #3E F0, (HH—
SFB SE ML i, vk B ok 3138538 /N B i TgA e
[0 2/3, ASBFFEE S E SFB BAPE K BAPE )L 3 1 ik
i slogA BOHEIE, K P SFB EMEANENG, fEn
R HIE sleA W, X—IMEAF G B —E il
SFB [ sh RIS 86, IE W] SFB REAE L sTgA 15>
Who T sIgA J2 Jri 0 i 1 786 R G 28 o s T 2 ) B
T, slgA J03H 7 8 P9 A4 20 B 285 A R T 2 2 1 A
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A FH 2 3 ek 2 B P9 O 0 N 8 T B SR BEL L i
s SRR G 22 ok 1. SFB 3 3t i T R AR RTOR BT R
LRz, JUHOEWR /NG, SR IE [gA
[ 43 e T — L TgA 7= A, RPEAT 5 SFB &
KAIREST (LU TgA B= , ATR(HE SFB A=K 11019,
JIrLA SFB W AE, I R A IE slgA 19501 A
AR 32 1 0 B G 2 DT R 1) RN D BRI B A
WL B e MR A s RS R, g R
4t F SRR Th2 g0 R 2, (H 5558 T 18 40 T
Jei, TSR ECHA T 9k T A0 A R Y 43 Ak 4 Thi |
Treg 41 AN Th17 40 B2, 51 4 ife 55 $LAT 3 52
FG AT AL R S8 Th1/Th2 B9, 0] LA S:
J3E Treg 4B 4L P, 55 HAh A= 3 X 5 Y 2 -
SFB HRHE TC /N R i A i b R it ml4s
SPEH ST Th17 AR, (AASSZN Thl % Treg
AL, HARIC LR i, Aeeid b g
FrbE, ARBIRBIESAE 22 AT e Al
e 7k, MsE SFB FHAE K B JLEE [0 1 A i 2
IL-17A 400, 7 ke gi e g, DL S Thi
Y. Th17 400 . Treg 4 45 20 i 73T AH G 1 7
SRR TR, KB SFB A X R i 5k 5 3% 1 P i
R E A, LS Thl7 200, Treg 40
JiL . Th1 4 AR C e S R e ks i 4R
Ko Wil LRz k4 . Thi 460 S Th17 2
FERpEBURYS . PUME O T R I E AR, R
BJE Th17 41 EAT SR KA ECRIE I RE, A S0
REPEPG I B AN P, Treg 4 Z —FhH
AP HIAE ST RAE - i i, W LA Al
U543 T ARG i 32 005 , R ast B8 A S S o
AT RN, SFB PHE AT I R AR i - R
T AR L, X5 vh S 25 FORA X
SR P, 22 18 SFB 7E sh W) e A 5 HE N Js b bl
XFHAE AR DI BERZ I T BESE R [R Y, SFB 7EAZK
HRE RE X T AR R 7 B — A
AR50 KB, SFB FH 3 [ i A i b 5
Th17 4 i 53 A A5G 1R 5 53 R 738 5 B T
Wi 225, {H SFB @4 1L-17A 4S5k 2
FEZH TL-17A Z0AE A B i/, X5 Hoph Sk
AR P2 FRATHEN Th17 40 M2 — R H B )
SRAE L AN, A AR R TR T IL-17A
A, b R IL-17F, LA B IL-21, 1022, 116,
TNF-o G4 7, A58 Thl7 405
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FHOCHF AT e A —FER), ANJSHAiE SFB EME)G ,
Th17 4 H 53 W0 (%) 20 it R 25 10 ) AR AL 5 Bt — 20
W5,

Zr LRk, AR, JLE SFB il
FEAE S ARG ARG, FHEAR S S PR, Horp
3% LN B LE A5 SFB FHPEE AIE slgA
AR IEETN, A Bs AR i IL-17A 4 85k /b SFB
J 18 e AN ) L EE S g D R 0 52 M) v 7 iE— 20 5%

(& % x #)
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