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EHEAY O THY R AFEF REE' 48 ¢
1 g R B igmr s vhoe - DIl s 611130

2 PO R E R YRS Fernia L I s 611130
3 R AKHRE 255 B 2 W B R DU R0, P sG&R 611130

i E: (X RERAR - EEZOAZTEEMERRE, TilRAFSFHHMIAEZALEIE
BERARMEAI K. WA RE EE0 AR TR, ERA B RRER A ATRF AT G4 ARE, 2
¥ B ARIEAR T B 5 42 BARIE R M 2 ke, [B 9] AZ W)L R# RBAER A QR L. RATH
W, 3t B BRERF TS THEMT. [FE] KERAWUNAREIZ TR 6 NRAGTH
4 FEATAM=110), RARBIZHRBALRMERE A RA L HATH BIESR; KA PCR k¥ 3%
RAERE 4 N rFAB (tedA. tedB cdtd. cdtB)F= T A8 FIKR (adk. atpA. dxr. glyA. recA. sodA.
i), My BRI EEFRAR>A RS LRI 0R, [4R] A 110 0T, 2F LR EESAR
PCR %7, 5B d 20 HRRXMERE, 2B E 54 18.18%; A EARI ML RE FERFIAETL
AR, 6.3 tedA tcdB cdtd/cdtB™ (n=3). tcdA tcdB cdtAlcdtB~ (n=6). tcdA tcdB cdtd/cdtB™ (n=11); %
15555 A R R THRAF S A ST A, &4% ST11 (n=3). ST3 (n=1). ST35 (n=2). ST36 (n=4). ST109
(n=10); HAMERE T, A BREED 2NKEE, S0 I E A 17401, [44£] @)
TRABFREHALEBERARE, sBRG> TR ZSHM, T2AMFAS STIL. ST3.
ST35. ST36. ST109 &, JEHAE STI1 & & & A AMIARATE R,

KR WK, #, RERE, FFEAAL>E, S5 5H
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Molecular typing investigation of Clostridium difficile from pigs in
Sichuan, China

LIANG Wei! WANG Bo*' ZHAO Qin'*® QUAN Keji' WU Yaomin'
MIAO Chang' CAO Sanjie™**

1 Research Center of Swine Disease, College of Veterinary Medicine, Sichuan Agricultural University, Chengdu,
Sichuan 611130, China

2 National Teaching and Experiment Center of Animals, Sichuan Agricultural University, Chengdu, Sichuan 611130, China

3 Sichuan Science-Observation Experimental Station of Veterinary Drugs and Veterinary Diagnostic Technique, Ministry
of Agriculture, Chengdu, Sichuan 611130, China

Abstract: [Background] Clostridium difficile is an important zoonotic enteric pathogen that can cause
antibiotic-associated diarrhea or pseudomembranous colitis in human and various animals. As the main pig
producing area in China, Sichuan has not yet reported on the epidemiological investigation of Clostridium
difficile from pigs, which brings challenges to the prevention and control of Clostridium difficile from pigs
and the guarantee of pork safety. [Objective] To investigate the infection and prevalence of Clostridium
difficile from pigs in Sichuan province, and to study the molecular typing of the isolated Clostridium
difficile. [Methods] Stool samples (n=110) of pigs suspected of being infected with Clostridium difficile
from six farms in Sichuan were collected and isolated on the identification medium of Clostridium difficile
by anaerobic culture. Four toxin genes (tcdA, tcdB, cdtA, cdtB) and seven housekeeping genes (adk, atpA,
dxr, glyA, recA, sodA, tpi) of Clostridium difficile were amplified by PCR method. Toxin genotyping and
multilocus sequence typing were performed on the isolates. [Results] In 110 samples, 20 strains of
Clostridium difficile were isolated by Gram staining microscopy and PCR identification, and the isolation
rate was as high as 18.18%. Toxin genotyping results showed that three toxin genotypes were obtained,
including tcdA tcdB cdtAlcdtB™ (n=3), tcdA tcdB cdtA/cdtB (n=6), tcdA tcdB cdtA/cdtB” (n=11). The
multilocus sequence typing result showed that five ST types, including ST11 (n=3), ST3 (n=1), ST35
(n=2), ST36 (n=4), and ST109 (n=10). The phylogenetic tree results showed that all the isolates were
clustered into two groups with 3 branches and 17 branches, respectively. [Conclusion] Clostridium
difficile infections were found in pig herds in the main pig producing areas in Sichuan, and the molecular
types of isolates were diverse. The main epidemic types were ST11, ST3, ST35, ST36 and ST109, and
there was the risk of ST11 strain with high virulence.

Keywords: Sichuan, pig, Clostridium difficile, toxin genotyping, multilocus sequence typing (MLST)

SR MERR T (Clostridium difficile) &5 % FCFHPE |
FREEM SR SRR TR, tRE A F I
BB, T 1935 A IRTEHTAE LG IE & 81,
PG FBAMEFIGE . 4 BEWUER
FH N HE V5 (Antibiotic Associated Diarrhea, AAD)
s AR BRI 25 7 48 (Pseudomembranous Colitis, PMC)
fy S A2 AR B BT 1 I I RIS
ZERURP IR, TEANA RS BUR 2R P,
SR b B GSSE AR MERR B FE A RN B 2 (B A T
P EE AR, A63E . BRI FBYN ()5 Ff 5 il A7 7E AR

MERR B (Clostridium difficile Infection, CDI)P ™!,
THEA ., BRSO RERE . SR MOREHRA
CDI MIXARIES, KB CDI FEL R hIa 1z 1
TE o [RIB A SCHRHRGE , e 22 AR HIE A i vh 4
8 AR MRS T AE A TE P AEAE )12 B UL RS 7
JE S Tk rh, S/ Mg N 25 LR 2t o5
LGS, FENFISPITIE A AR, X N efil
s RO T L R AR R PR B AR Eh
AR R KISk, FRE T AR MERR
FRRA PR A B 2, s TR MERR T A T 2
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AR A A /D 8 PR G AR T R A A 2 A 1Y
HEA, PRI A BT S S, B, X
THERE TP B 1 P A A58 iR i T

MR MERR B 43R 7 FE AR IR P Bk, B0 A
LR K A (C. difficile Toxin A, TedA)., # % B
(C. difficile Toxin B, TedB)M —JUEFZK(C. difficile
Transferase Toxin, CDT), #4758 ZRIER R0 H
WL T A R s, TR CDI B SET
A JE VO 2 41 A F 81 4> B (Multilocus
Sequence Typing, MLST)/& LS Z LN 1) 741 2345
PER A , DIAS[E] 815 B 205 D8 TR T 911234 1Y)
DB RAMERR R B MLST 3B RIE TR 7 MER
SE Mo br . HAT P . SR dh=
PEORRIRE R, AZATLSHRRNIRE], mHA L
LR 48 BEF- 5 S 4 (https://pubmist.org/cdifficile/).
WEHT, WARE MLST $diPEC AT IE 500 F
AR ST 251, SRR bl Z 8 MLST
Kt U AT a0 DU )1 4 R R R X
U7 ST B, EET . BrhTi .
FET) 73 B OARRERR B A T 20120 BT, LA
V0 )1, X P SR X AR T 977 428 S (AL , S R SR MEAR T
H 8 1) AL BV TE XU HEA T VA
1 R
1.1 HmRERALE

FES R A S VO D (72T ST
Jatlimy . EEW . W mAET) 6 ZIREY(H

x1 EXHEER
Table 1 Sampling information

RGN R T ), AT
BETE 2 500 kA2, MAFIEGHEAE 100 kL
Mo HEREE 110 ByFTFSEMEREA, k1R, R
FERFIRIZE 2017 4% 3 H—-2017 4F 11 H Z 0], BUFEE
ST B RE R AR £, 24 h NIB RS E Ak
UL M 1 g BEEIET 1 mL RABEIRER SR v
(PBS)HRIEIE A 51 IR I, S . 5%
Perry 2705, W H — 035 00K WS HL IR
BIEHREAATE 30 min, B—RAFTE-20 °C &
FH 5 B 40 P P AR A 422 T 28 XM A2 AT S8 J31) 5 7 Bk
(ChromID Clostridium difficile Agar, CDIF };373E)
HEA AR MERR TR 1 0 25 480
1.2 FERFIFLEE

i O Ry (BHT) . IRAEFE /R PR AEE,
Oxoid 24 Al ; ARMER IR 45135 77 5L(CDIF), HgHLIR
N AREIRRR AN T8510, Jb AU R ERHA PR
Al AP BGR £, RAERHE ()
B W] s Ex Tag DNA E4AT . DL1000 DNA
Marker #1 DL10000 DNA Marker, %49 T8 (K
YA BR ] o THIREEFRAH , Thermo A ) ; PCR
B, FLYKASURTHL Pk A, Bio-Rad /A5 #EM A%
Z%t, Nikon A+,
2 JiHk
21 HESBETE

B 100 pL 2 J6/K Z A B AR ATE CDIF £
FRIE EXEIURA, ARG S BB B AR EE (IR

TGS RS MEEAR  EIERGE ERHESE RS RS R
No. of farm Place Total Number of Number of Number samples of piglets at each day of age
samples diarrhea normal 1-7 Hi#& >7 H i
samples samples 1-7 days old >7 days old
LS J" %1 Guangan 43 26 17 43 0
CZ 21T Chongzhou 4 4 0 1
PS J& 111l Meishan 5 5 0 0
JA BT Yibin 12 8 4 12 0
LZ [& 7 Langzhong 6 6 0 6 0
PA Fg F 1l Nanchong 40 3 37 29 11

M. LS. JA. PA NEALIHY; CZ. PS. LZ N MEF#EY

Note: LS, JA and PA are intensive swine farms; CZ, PS and LZ are individual swine farms
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AAR R RAEFE R TN E, 37 °C RER SR 24 h
J& FREERD A BRICEEL AR 7, 7RI O R R B IR G 77
B SRk, TERAHRET 37 °C IRAWEE 48 he
B Jo AR PRIVE T A L KN L TR B RO 75 7™ A Rk
(14 Th 28 AR LA R A 22 Y 0 45 S 114 235 R0 XM 2 T
TR S .

KA ILHEE DNA, ¥ 10 mL 4 B5 572
8 000 r/min &[> 5 min, YA TIIENA 100 uL
JCH PBS Wik, BRI —RB, FE KRS
10 min, FHHLA—20 °C ¥Ki#5 10 min, 10 000 r/min
20 5 min, WUE FIEVERARMER T DNA Ak,
—20 °C {#17% 1 . PCR 41 16S rRNA JE[K % & 51
MEMRTE, HBEA/NR 1231 bp, 16S rRNA 5|¥))%
512 27F (5-GAGAGTTTGATCCTGGCTCA G-3')FlI
1492R (5-TACGGCTACCTTGTTACGAC-3).

16S rRNA JL[A ) PCR WA £ (25 pL): fiti
DNA 1 pL, Ex Tag DNA RAH(5 U/ul) 12.5 pL,
27F Fil 1492R 5[#J(10 pmol/L)%% 1 pL, ddH,O %b
3% PCR Ui 251 95 °C 5 min; 95°C 30's, 53 °C
40's, 72 °C 60 s, 35 MF¥; 72 °C 5 min, PCR
PRI IE RUR, WMEREER

22 PCR ¥& MBS 50%TH 45 b FilE
A, AR ANE S, —80 °C B RARAT .
22 BRERSE

FHANB R 2 DNA $2 B0 S 42 B AR i

x2 RERESHREAIIMER

Table 2 Primer information of Clostridium difficile toxin gene

WA B RRI L 41 DNA, f#7£TF—20 °C 1.
2 IR P g S5 )% Persson 25822 8 PCR KGR XEA%
W RILN tedd .| tedB. cdtd. cdtB i A5 ¥IHEFT
BER I PCR Y73, 51WFHansk 2 s, Mk
TAEY) TR A RA RGN % 2
RIS Yk BEBCHI 5 | BRI, I FZ23E PCR
SV . ZF PCR LW AR Z (25 uL): #5i4 DNA 1 uL,
Ex Tag DNA %47 (5 U/uL) 12.5 uL, 317K
2 uL, ddH,O #h5%. PCR KU 2544 : 95 °C 5 min;
95°C 505s,54°C405s,72°C 50s,30 MEH; 72 °C
5min, PCR =¥ ykIG A%, WELE A,
23 BZFIMIRSE

FFA 5 BRI R I 240 2 7 5 43 B i . 555
Rt e K Griffiths 25150k, YEHR adk . atpA |
dxr. glyA. recA. sodA. tpi X 7T NMEFRIEHR LT
PCR 44, WIXRMER H 70 B4 T MLST 4384,
SIS 3 Bros, A TAEY TR (R D
AR AFA M. PCR M ARZR(Q2S pL): itk DNA
1 uL, Ex Tag DNA R4S U/ul) 12.5 uL, BHE
B F. R510 pmol/L)4% 1 uL, ddH,0 #h5%.
PCR JZ W 4% 95 °C 5 min; 94 °C 30 s, 50 °C
40 s, 72°C70s, 35 ME¥; 72 °C 5 min, PCR
FEMIZ IR G AR, WELLE R K 5 T A K
—BIRE S EAT Sanger M, ZICAET AW TR
() A A R R A 7

PSP S IE 7 1Y 519551 5| T e PN

Gene name  Primers name  Primers sequence (5'—3") Primers concentration (pmol/L) Size (bp)

tedA tcdA-F3345 GCATGATAAGGCAACTTCAGTGGTA 0.60 629
tcdA-R3969 AGTTCCTCCTGCTCCATCAAATG 0.60

tcdB tcdB-F5670 CCAAARTGGAGTGTTACAAACAGGTG 0.40 410
tcdB-R6079A  GCATTTCTCCATTCTCAGCAAAGTA 0.20
tcdB-R6079B GCATTTCTCCGTTTTCAGCAAAGTA 0.20

cdtA cdtA-F793A GGGAAGCACTATATTAAAGCAGAAGC 0.05 221
cdtA-F793B GGGAAACATTATATTAAAGCAGAAGC 0.05
cdtA-R958 CTGGGTTAGGATTATTTACTGGACCA 0.10

cdtB cdtB-F617 TTGACCCAAAGTTGATGTCTGATTG 0.10 262
cdtB-R878 CGGATCTCTTGCTTCAGTCTTTATAG 0.10

TE: 51¥He 2 8 PCR 5| W BUR R 25 5 | ik e

Note: Primer concentration is the concentration of each primer in the multiplex PCR primer premix

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn
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F3 RYEKE MLST EREFSIMWER

Table 3 Primer information of Clostridium difficile MLST housekeeper gene

LRI 24 PR Glk7EA i 519551 e /PNUN

Gene name Primers name Primers sequence (5'—3") Product size (bp)

adk adklF TTACTTGGACCTCCAGGTGC 635
adklR TTTCCACTTCCTAAGGCTGC

atpA atpA1F TGATGATTTAAGTAAACAAGCTG 674
atpA1R AATCATGAGTGAAGTCTTCTCC

dxr dxr3F GCTACTTTCCATTCTATCTG 525
dxr4R CCAACTCTTTGTGCTATAAA

glyA glyA1F ATAGCTGATGAGGTTGGAGC 625
glyAlR TTCTAGCCTTAGATTCTTCATC

recA recA2F CAGTAATGAAATTGGGAGAAGC 705
recA2R ATTCAGCTTGCTTAAATGGTG

sodA sodAS5F CCAGTTGTCAATGTATTCATTTC 585
sodA6R ATAACTTCATTTGCTTTTACACC

tpi tpi2F ATGAGAAAACCTATAATTGCAG 640
tpi2R TTGAAGGTTTAACACTTCCACC

T SRy IS | e 5 14

Note: Amplification primers are also the sequencing primers

24 BRI ENFERIES

W B ARMERR TR 23 B AR Y 7 A8 Gk R R )
Wy 45 5 ] DNAMAN V9 #{f(LynnonBiosoft)iff
TrOr R M SR AT ) X370, 45 2R L
“fasta”#% 2\ F AL BIRMER T MLST 73 BUEC s )%
(https://pubmist.org/cdifficile/) 173 Hr 5 He X, LA
T AR MERR T T S 258U (ST) o I 7 F- i Ak A5
I (MEGA 7.0), 38 i 4R ki i R g ik Ak
B AT 4% O B PR 10 52 4% 14K G 2R R TR ik 22 1) 1 A
HXR.

3 HRE54W
31 FEEREREDHIER
ZMEIESUWE R 1A), F 2 RY R
(¥l 1B)L) J2 16S rRNA JE[F PCR #3445 (4] 2),
TE 110 A7 FEMAEA AL 7388 1Y 20 HRORMERR T4
Iy B AEIR 18.18% M 52 I IE VST A8 2SR A 7
B 18 MORMERR T, 1 HIIM 1-7 HIRIETE 74
MRS, RN 34.62% (18/52); M 58 {3IEH
P2 REAR R B 2 MORMER T, /T EN
3.45% (2/58), BAMREAKIERLANER 4 s

1 REREMEESSREE

Figure 1 Morphology and microscopic view of Clostridium
difficile

e A: IRMEMR A TE CDIF SE50353% 2 B AT M B 6 b
7%); B: WRXMEM B2 2 YL 0O 7E BAUEQ 000}) T RIES
Note: A: Morphology of Clostridium difficile on CDIF
identification medium (black colonies in lower left corner); B:
Morphology of Clostridium difficile under a microscope (1 000x)
after Gram staining

32 BSEEAESBIER

Z 3 PCR 5 WE 2 Fiow, 7€ 20 BRARMERR 1R
STEET, 45% (n=9) 5T Btk 2= /0 — R e R B
BAPE, R s RoRXERR T 55% (n=11)4) Bitke
FILEY RN, AR . b,
Cl. C2. Pl 2 EEMR(15%, n=3)R; K IEH /AN
tedA " tcdB  cdAt/cdtB™ (tedd FATE, tedB FH 1,
cdtAlcdtB [TE); B3, B4, B5, B19, LW3, LW6 4}
BIMR(30%, n=6)fE EILHIIUA tcdA tedB cdtA/cdtB
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bp

M CI C2 P1 P2 LW3LW6 B3 B4 B5B19 YI Y2 Y3 Y4 Y5 Y6 Y7 Y8Y9YIO P N M bp

E2 HZHEE 16S rRNA £EE PCR #1885k E

Figure 2 PCR amplification electrophoresis of toxin gene and 16S rRNA gene
7E: M: DL1000 DNA Marker; Cl1, C2, P1, P2, LW3, LW6, B3, B4, B5, B19, YI. Y2, Y3. Y4, Y5, Y6. Y7. Y8,

Y9, Y10: 20 HRIRMERE B P SRMEMREBHVERS A ; N. BIMERH; 1 231 bp ASRMERTEH 16S rRNA FER4R 44,
629 bp FHARMEMR B redd FEFRFPEST, 410 bp JARMEMR B redB KEFRFMESHT, 221 bp JRMEMR B cdrd SRR SME4H7

262 bp FARHMER B cdtB FE RS Stk 451

Note: M: DL1000 DNA Marker; C1, C2, P1, P2, LW3, LW6, B3, B4, B5,B19,Y1,Y2,Y3,Y4,Y5,Y6,Y7,Y8, Y9, Y10: 20 Clostridium
difficile isolates; P: Clostridium difficile positive template; N: Negative template; 1 231 bp was Clostridium difficile 16S rRNA gene
specific band, 629 bp was Clostridium difficile tcdA gene specific band, 410 bp was Clostridium difficile tcdB gene specific band, 221 bp
was Clostridium difficile cdtA gene specific band, 262 bp was Clostridium difficile cdtB gene specific band

x4 BHEIEREDBEIRR
Table 4 Isolation of Clostridium difficile from pigs

TGS R PR WG
No. of farm  Place Split No. strain
amount

LS J%Ti Guangan 4 B3, B4, B5, B19

Ccz 227 Chongzhou 2 Cl,C2

PS JELLT Meishan 2 P1,P2

JA BT Yibin 10 Y1,Y2,Y3,Y4,
Y5,Y6,Y7,Y8,
Y9, Y10

LZ [® 77 Langzhong 2 LW3, LW6

PA FFLTT Nanchong 0

bp

10 000
7 000
4000

2000
1 000

500
250

adk

3 RMERE MLST EREFH PCRIIBLER

Figure 3 MLST amplification results of Clostridium difficile

Note: M: DL10000 DNA Marker

atpA

(tcdA PAYE, tcdB FEVE, cdtd/cdtB FAYE); P2, Y1,
Y2, Y3, Y4, Y5, Y6. Y7, Y8, Y9, Y1043
PR(55%, n=11)EEZEILH TN tedA tedB cdtd/cdtB
(tedA AT, tcdB FAYE, cdtAlcdtB FATE).
33 ZFIMLENBIGER

DIXR YRR R 40 5 PR Y DNA R B 1 8 R 3k
() PCR 473, PCR "3 /= W24 B g A B Jie Hi vk
YooE, SERILE 3, STg R —E.

20 BRIRMEMR B 3 Bk b ARG 5 A ST A
(F 5), /B ClL, C2. P1 2 STI1 (n=3, 15%)
B, JrEEK P2 4 ST3 (n=1, 5%)%d, JrEitk B3,

glyA  recA  sodA tpi
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RS 20 BRIERRMERE MLST R 94
Table 5 MLST data of 20 Clostridium difficile strains

BIREL IR G NI Alleles ST %!
No. of strains  Strain No. adk atpA dxr glyA recA soda tpi ST types
3 Cl,C2,P1 5 8 5 11 9 11 8 STI11

1 P2 1 1 1 1 1 1 ST3

4 B3, B4, B5, B19 2 1 3 1 5 1 ST36

2 LW3, LW6 2 5 8 1 1 3 6 ST35

10 Y1-Y10 3 12 10 18 6 18 15 ST109

B4.B5. B19 i ST36 (n=4, 20%)%!, /3 ESkk LW3
LW6 i ST35 (n=2, 10%)%4, 43Ekk Y1, Y2, Y3,
Y4, Y5, Y6, Y7, Y8, Y9. Y10 &y ST109 (n=10,
50%) 84, ARHE 7 M FKIE R A BT S, F MEGA
7.0 ARG LBR, WE 4 FoR, 20 BRMER F
Oy BRI LT 2 KO3 3 b5 1 43 3 3 AR,
552 /33 17 BRI

4 Wik545R
R BT A DA — il B 2 (8 5 3 RO iR, AE

6
42—5:

99

60 81

2

99

i I
59

—
100 L——

64

24

18 —
[/ —

e
13—

39

s

4 20 HERMERE MLST DB AL A B

G ANMZMEOE . 4 S PUERM R
TS FMR AR 2, BT E B — D E A A2
P 1) 02 £ R ARAERR T ZE A FNE )
) FL 46 1) S B3 A%, I ERUERR B 7 A 14 2R A 35
TRRE IR WAL e RS A N [
KFHEWIRAER W HOER D, WA R,
1 5 AR R BT AR SR AR A T 1 Dt AR A A SR
AB, X IR X R BT 49 91747 K DR B 1A 0 i 2 Aty

kT PR

Clostridium difficile P2 (PS/ST3/A-B-CDT")
Clostridium difficile B19 (LS/ST36/A"B*CDT")
Clostridium difficile LW (LZ/ST35/A*B*CDT")
Clostridium difficile B3 (LS/ST36/A*B*CDT")
Clostridium difficile B5 (LS/ST36/A*B*CDT")
Clostridium difficile B4 (LS/ST36/A"B*CDT")
Clostridium difficile P1 (PS/ST11/A*B*CDT")
Clostridium difficile C2 (CZ/ST11/A*B*CDTY)
Clostridium difficile C1 (CZ/ST11/A*B*CDT")
Clostridium difficile Y4 (JA/ST109/A"B-CDT")
Clostridium difficile LW6 (LZ/ST35/A*B*CDT")
Clostridium difficile Y3 (JA/ST109/A-B-CDT")
Clostridium difficile Y8 (JA/ST109/A-B-CDT")
Clostridium difficile Y7 (JA/ST109/A"B-CDT")
Clostridium difficile Y10 (JA/ST109/A"B-CDT")
Clostridium difficile Y9 (JA/ST109/A-B-CDT")
Clostridium difficile Y5 (JA/ST109/A-B-CDT") ——
Clostridium difficile Y1 (JA/ST109/A-B-CDT-) ~— |
Clostridium difficile Y6 (JA/ST109/A-B-CDT")

Clostridium difficile Y2 (JA/ST109/A-B-CDT")

Figure 4 Phylogenetic tree based on MLST typing of 20 Clostridium difficile strains
e 55 NPRIARUCH R i 'S (R RAE LA . Tk MLST 4378 Rk R AR 43 1
Note: The number of the breeding farm (i.e. the sampling site), MLST typing and toxin genotyping of the strains are marked in parentheses
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AT T U 0 ) 1] bt DX 05 R 2 PR R A 7 37
A Ay, MRAERY 110 I THE2E0EAE 5 43
B 20 BRIRMERR T, B mIA 18.18%, K]
AR XEAR DA TE DU L XA HE P A AE . A R MR
P B PR AL B S S . 94, A 1-7 HiRIETS
FFRG 200 40 B 18 RRARMERR TR, N 7 HIR LU B
VB AT 4 208 vh R 4 B R MERR T, RIS AT
FEFEE B 2 BRORMERR TR , 7240100 B A% 3 1
MERR T 2 IR VS AR, O HOE W A AE ik
AR MERR B . Zhang 2227 2015-2016 4EX] 3
EA ., 6. 74 W, TR 5 AL IX ik
15T RMER B R . XS L 5 Y8 ) 34 T 2 R A
K%l 8.2%, RUDRMWERFEES s
FE7E o Jrig SR T i PR R T P g A
T AR XEAR B 20 B SRTE 50%—T73%=2 1], J& THiw K
o X SEZE LR [ P SR HERR TR A R B AR
Pz AT AAEAE RO, L A R MERR TR B A L
Sk, CDIfE RSP Z 0% 7 e 720, H i,
AR E AR TR By 4k i FE 4R P bR 4 0 7 2 BR T
2 J i ARG 1 VA S 5 T e D R T R R
FRAT X 8 5 X X AR TAT 114 B 4 R AP 5 06 20 5 | SR v
FETE M

B R SLH A BYR 2 5 1 AR —F oy B3
W T WA G — W BUBE P, % LIRS A
22 RMERR B B K I DR 0 7 RS A) 25 ) e AR AR
i ramsst™ . AWFsTE £ E PCR ik
3FhEERFENAY, fU4F tedA tedB cdtAlcdtBT (n=3).

tedA tedB cdtA/cdtB- (n=6)F tcdA tedB cdtAlcdtB

(n=11), ARV, WHER R R BEVR /31 TedA |
TcdB #1 CDT &2 , & ML MR /W TedA A1 TedB
HRML S irEskk C1. c2 MJE i Es bk
Pl (#E R E BHYE, MLST 401k ST11 MR
MERRTE, MR RAT RS AR R B
THE . RS PRZERE . REIETS . )Lk B3,
B4. B5. B19 FIEH s 2ibk LW3 ., LW6 #: R
A tcdA 1 tcdB A, T cdtd F cdtB 21,

PR IETS TR P&, RO . JHILTT B kk P2
MR Y1-Y10 # R SRS, 7 1E%
PR R R TS SN ETS o 25 3R R EAR T 72 U 1|
o X FERER T IZARAE, T LR TR S A ASAH ]

ARWFFEE L MLST X RRMERR B 4> B k4T ST
AYTURESE, SR S b ST UG, SN IX 158 1
ST (n=2)RIARMEMI T , JE 1113 X AT 54547 ST11
(n=1). ST3 (n=D)RDRMERR A, | &M X A7 54T
ST36 (n=4)RDRMEMR T, B HbIXAFREHET ST35
(n=2) ISR XERR T, B TE L XA T4 #5717 ST109 (n=10)
RIORMERR T . EAMFSTHGE , ST11 BURRAMER 2
W)k R E Y] RN R R AT R B
TP, AT SRR 2 BT SRS ST11 AR
MERMR TR, EATAILTIAER S BR ST36 A1, HiAth ST
R B PR RAT R LY Gu PR 3
ST3 HU(17.1%)F1 ST54 HI(17.1%) & 1T He it
TR RE, HE: ST35 %(14.3%). Huang 207
HAE ST3 AUARMERR PR LIS BEBE A T ST Y,
FFHRIT ST1 BORMERT . Yan 2B X7 1L 4R
rra 0 25 A 104 BRORMEMR B #E1 T MLST & #E ST3
(n=6, 5.8%). ST35 (n=16, 15.4%)FISRMEMRTH
Chen ZUEHTIATMFEEEBEr B 31 #k ST3S
(19.3%)BUARXERR A | 12 Bk ST3 (7.5%). 1 Bk ST109
(0.6%); SAMFEAFIR R, A1 E A ST3
I R I B R tedA tedB cdtAlcdtB~, ST109
TR RIS tedA tedB  cdidlcdiB™, W]
KRR B 7 TR [l D)1 e X RG E vh oA 32  A
PSS AMLEERCRT, AEFE ST B S kY
AT, RN B

AW G L XS D)1 BB ARG X (T, S
M. JEILT . BEN . BT ERd)RES
A3 B 20 BRXRMERS P17 RE R A A 43U & MLST
Sy RIBESY, BT DU X B HE CDT 1L, AR
MLST 73 BIGE SR Z A6k, T HAFAE ST11 B
BRI IAT U BRI, 2 S T DU 1t DX X
W B B 2 AT ST T AR S
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