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Abstract

AIM: To detect the genetic profiles of Candida
albicans (C. albicans) strains in the digestive tract
of dyspeptic patients by multilocus sequence
typing (MLST), and to explore whether lesion
of the gastric mucosa is closely related to the
genotype of C. albicans.

METHODS: A total of 111 oral swab samples
and 102 gastric mucosa samples were collected
from patients with gastritis or gastric ulcer.
In addition, 162 oral swab samples collected
from healthy volunteers were used as a control
group. Candida species isolates from separate
samples were identified by amplifying the ITS1-
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5.85-ITS2 region sequence. C. albicans isolates
were characterized and analyzed by multilocus
sequence typing, and submitted to the C. albicans
MLST database. The phylogenetic tree was
constructed by the method of unweighted-
pair group method using average linkages
(UPGMA) to analyze the relationship between
the evolutionary clades and gastric mucosal
inflammation lesion.

RESULTS: In the oral mucosa swab samples
of the control group and patient group, the
positive rates of Candida spp. were 29.6% vs
36.0%, and the constitute ratios of C. albicans
were 64.6% vs 95%, respectively. In the gastric
samples of the patient group, the positive rate
of Candida spp. was 41.4%, and the constituent
ratio of C. albicans was 97.8%. Both the positive
rate and constituent ratio of C. albicans in the
patient group were significantly higher than
those in the control group (x* = 4.071, P <
0.01; %* = 7.650, P = 0.006). In C. albicans MLST
detection, the positive rate of genotype ST1593
was significantly higher in the patient group
than in the control group (60% vs 14.8%; y° =
12.815, P < 0.001). The different evolutionary
clades of C. albicans strains were closely related
to the inflammatory lesion of the gastric
mucosa (Kendall’s tau-b r = 0.591, P < 0.001).

CONCLUSION: C. albicans could be detected in
the gastric mucosa of patients with dyspepsia,
and its special genotype is closely related to
the inflammatory lesion of the gastric mucosa.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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K2 TR TS A= Hp SR S ik 2 TR 3 1 10 Js 86 B 4K
TFREAR, ENIEH SR, 331624 1 f= 5
AT FEAS, G20 1, 7001 55, Fig
YL 4-81% CPYERY39.55% £19.16%). 1F
2008-07-10/09-127E3L T HEE 2 K= M@ 5 —
ERBEH AR, REHMA R EH RHEFE M
A AFENFIHE A BT O T
FEAR@ = 1) B EIEFEAR @ = 102), HH139
B2t 7215 Bk, RV R18-80.%5 (VIS
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AT AT« BRI . PR RIRTT
B W HERR. WAV I FRE . SRBHER
Braedk, At B E AYMHEARE R THEA A,
DNAFEHUGRAFA &, AL AR E ARG IR 2
#]; PCR Super Mlxﬁ?ﬂm, b e EEwH
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T MBI B 75, 1 B R AE.
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519 F(ITS1: TCCGTAGGTGAACCTGCGG;
ITS4: TCCTCCGCTTATTGATATGC). PCR/4))
BEATMIFE. ITS1-5.8S-ITS2/7 414 I 25 4258 5
GenBank /i, VEMF 515, i ek Fil 45 7.
1.2.3 MLST#M Bttt My S A
SIRE M ERDNA, #ATMLSTR, 7752
HESCHR[18]. DNAFF SIS I 45 SR IZAZHIMLS T
database M ¥li(http:/pubmlst.org/calbicans/),
TEM R (sequence type, ST)F45".
MLSTest# £ (http://www.ipe.unsa.edu.ar/
software)fJ@unweighted-pair group method
using average linkages(UPGMA )AL, 73
T S BRI BRI 4L 23 SOR A&

Beit 038 FHSPSS1LSH A 3E 4T A Lo Al
XA ZEA T, P<0.05 NE Geil2F = L.
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&1

SREHCAREBE BN ESXREDELEE S ApE R

THREMAEE CeRKEMAEER SeTIREEmL

248 n(%) nl(%) (%)
£EE 111 40(36.0) 38(34.2) 95.0
ERNRA 162 48(29.6) 31(19.1) 64.6
=it 273 88(32.2) 69(25.3) 78.4

B B O BRI R, SETMLSTA. &
ST (A 7 1E o % BE A FVE AL AN R S
AR LKD), B H44ASTHRN AL, H
H8ANSTHE KM AE 2 MREA T HI (ST 142,

ST367. ST601. ST656. ST1593. ST1594.

ST1779. ST1971).

HALUPGMA LI, 73 bT B & Bk i 1
ST 5> 3 (Clade) 1 (1), FEUPGM A
PO R, STHE R B A 43 184N Kk Ak 43 S 21,
AT, B L) A S R A o SR
Clade 18, AJ7E35 M NHAT H(46.1%), H ke
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Clade 4(25%). 1E¥ % EZH 4 B AR AL T
Clade 4(48.1%), JHWA R & A KR
FRAZF-Clade 18(66.7%). A B & 4lh
KAyt Clade 181Clade 3B #k; 78 IEH % E
Y KA HiClade 7. Clade 8. Clade 9. Clade
12, Clade 14, Clade 165332 [ Ak, BAKFTE
IR A2 32 Clade 5 B ZH I 4 FE IR 15 % &
24J])(Kendall's tau-b r = 0.591, P<0.001).
TEEL 5y 32 Clade 18 & RIS T1593,
FETH A R A AL R B R A, TE2641 5%
F L (57.8%, 26/45); T TE IE & X G4
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AT e i G, 1HITEALA R

317E
AHEFLH AT A R ) O s R
B rp A BR TR 16 PH M 2 R0 2 R ARV
3BT A A A R 162 44 {8 e 8 R
BRI, THAAS BB 1 Sk o R
PR R —, BRI R EE M, EETk
FR] BH 12 7 15 97.8%; 17 A 5 R 1) B o )
N2 FEE, BBk B TR SR R BH P AL
1556.3%. {E1EH X A2 50 AS B 4L 1),
X T B TR BRI 23 A ) 22 S, PTRE S TR B IR]
P FREE A G, (RN B B 2
B, AIRESZ B B KpHAE R, R &gk
W AT DAFEpH = 2098 T AR K R, 1T H A A
FRAS B, (HLEpHAE B2 H PRI Ol B o,
AN KA A rh (B BR B AT 2 A
A7, IXAEFRATE BT, WA R EE
IR b, 5 A7TE (A (R 2R B 5 2 BB 1 3
Bt 23

XTSRRI AT ML S TR, & 3
T A SR A ST N R A, g fek 2
FOHAA BB SR P, R
RIST1593 57.8%, K [ Clade 18/ AL
B (66.7%); TEHXTREZ 1, >k H Clade 1811
WAL 514.8%, T2k H Clade 42 ILH
PR (48.1%). TEAHIF FEAH CERAE & AR REAR H
ST1593, HEBRZE: K ALK A B 48 44 (1 1T fe.
AT G SR e AN [ 1) P B0 55 R ) 2 R T A
FhZREMERI 0 A0, J Bk SE R A 2 2654
1534

SampaioZE IR FEIAKN A B SR SR
PTG N IRER AR T R AR R R AR R, DUE
THEAEE. (SR A B I R AR 2T
T8 R R R b7 B2, DLROR T R
1o 1 1S RGA AR, v A BRI
T REEAE RIS R, TRE I TCIAA A S ER
WA AT REAE A B B s BAE OB ) 5 K A
T, 258 %, BRmHRELRED. [, A
ORIk E S H AR R A E A AR, |
A A OEEREE ] LU A, pylori i) F5 1 K
TN TR VacA, JREMUre A)™ . HE
1A W, % WfClade 18F1Clade 144357
R R, ZHE4H pylorr; IEH A% WLHClade
1. Clade 3. Clade 459 W HE kk, BDHEE
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H. pylori. HIEHEN], Cladel8% 3 IST15933E
PRI A R PT e 2 i & T R T E VAL A R AR
HRGE A b, RE AL A R B E B
RPERGME, L2 5H. pylorithlF1 25 BH
JEL () 28 SE A0 A0 I AR . HH b, ) o B R R DR Y
ST1593 ] AR AL AS K 5 I A5 5 4R1LE.

Wrobel 5Py I 44 1% 1 22 N 0] 44 %,
AP 3 N AL A AR L. B 2 5 Rk AE, A
RNRATHI H 23 77 AR, B G &ERE L
SV I S S B A N, S BR AT
(ot dal . ol R B 22 0 2 B 5 B ),
fE BB EBREMLS TR P b o, 552, 6.
1073 SCAE R v XK WARTE. AHE T, 42 R
HEHMT1.9%HE K F Clade 1. Clade 3.
Clade 47} 3¢, X JUAN 73 SCo0 Atk Z W] 2 fA i
AR 5. T AN R AL 78.6% 1 pR
K Clade 14H1Clade 18, X245 32 F B
B ARSI (P E L BA. #HE). P
T AN I 22 e, ANGE R €0 3 B A R R 2
FEAE e G IR b B 0 A1 TR LA R,
AR H RS R ER . H AT R A X
A BB I A S BREMLS TRE R 2 4R
18, ST1593% AR /A T WA LA B
SR, IO AR A DRI R (1) R A
A1, 1 7 5 2 BT ST ARE.

H AT Ao 5 Ltk 7> X Clade
RARIERD, MAREIIFE R Fk. H
Bt Clade s A Y. Bougnoux®5P"7E th
i REE T i 2 P 45 1 %% (Crohn's disease)
B M F @I A (SR, K Clade 4
NEEG X, AR EALRE. FFE, Al
FR AT 7T A R = 1200 A A2 At b XA BIF O AR
8, MECLRARA R ML O 3 Y
R, McManusZ "SR % /K 22 H AR G
PRI H B B 2 A 70 WA - 2 BR 1A 0 - A1 IR
JZ 5 ## /N K (autoimmune polyendocrinopathy-
candidiasis-ectodermal dystrophy, APECED)/&
B BRI B S kE, KBIClade 152 F
B3 32(35.7%), FiXKsEClade 4(21.4%)F1Clade
15(14.3%), DALk = 155 X R, DL K5
WA 3. Da Matta®5" 78 EL P RAR 43 BT ML ik
P E STk E, KIMClade DAEE S, H
FBA X idd, R A Wit s m] g H 32 %
k. B E P, McManus&PR4E 0
U 9t BRERN 2 J S RIS, R 2F i %
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3 P Clade 172 3291 3(67.7%), T xS i
A Clade 242 224 3(31.3%), H K ZClade 1
H14(25%). Jacobsen 5 IE B [F KA 43 M i il
HBIREM O A ESERE, ZKClade 1H 1%
533, FREClade 2. HILE K, Clade 115315
AP 2 5EinE AP R, MiClade 1927
AEAE 5 AR AE QI FE R AL, H AT B = #iiE.

Shin 2 7E 5 [ SR A8 A0 AT LB 1) 1 £
SERH, RPiClade 18T/ % (18.6%),
KEClade 4(15.4%) Clade 1(14.7%)+ Clade
12(11.5%). ABATTHAE X 209 Fil, B8] 3 b 38 7
B AR S AR FAEAL, HAZClade 180
FEISC, ATREBN . PR MO A A
HiffiClade 184FH HE I, WusE™7E Lifg

REEHTRARIBE ) E S ERE, KL Clade

6(37.5%) N F B 533, HiksEClade 17(15.0%)
FiClade 1(15.0%). fBATIHEA X 0w Fh, 2
CladeZ i 5 ShinZ M s 2 8K, WRE
s I . 5 A FUAR L) A2, Al Kk I
Clade 18H AT RTEAR X HHiiE, HAE7EAD
AT T A 3R ARIK(5.0%). GeZ5El R4y
A e 22 AN 3 T 0 B T A Sk R B
PR, KILClade 1/E 18 % (71.6%) 1k 4
(92.3%) B3 oy E 253, (g R B R
B H(40.6% I B TE FH L, 7.8% %) fEAg
B E R i R Clade 1A HY B, X 5FRA
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