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PERE IR BE AR B AR B R B AR 2
BRI RERL S R B H. pylori, PRI, 75 245 B Z2 () i
FERIUESLIX IR REREA H. pylorie ABFFER
P PERE TR o3 B 1 255 AR W44 1 2 U8R (scan-
ning electron microscopy, SEM) , W% H & EBR 1A KAE
ARER B N BHIE BRI H. pylori BIERGE , Sk B A
SIRTEAE N H. pylori RIPRTETE T AL FE 1A 1Y 7T g
PEFRALARE

1 HEST®

1.1 ##
L1.1 @tk SRR SHE, G LR H &2

B B U B Bk ATCC10231 (Candida albicans ATCC10
231, Cal0231) Fll 4 B 52 45 2 {77 09 Il R SR U5 Y
H. pylori 7 51 FE DR BH M R 1T, HE il R R TR Y
AER LS 1 RR E S ER A W49 | 1 BR R SR F6T7
F2 bR BH B AR J115 H100, B8 MR 208k 14 19 43 25
B FE Y 8 S AR A % 3 0 SCHR™ S o I TRk
TR 4 AR BRI 5 B O E L2 1o I AR IR Y



ZHEA K FFIR Acta Universitatis Medicinalis Anhui 2026 Mar;61(3) - 403 -

X 4 PR BR T R AR A4 B A RS T BN EERER
A4 B % 51 25 AL o (A8 B o SCE 4R 5 2022-40
F12021-141) , FFRAFFEASR AL 19 F01E 7] =

H. pylori ARG F DU K24 A f R 27 g X
AR, K A ATCC25922 i A5 40 (4 7§
£k 38
1.1.2 E&ZRX A 5AE VKA 4 EUIE (Sab-
ouraud dextrose agar, SDA) 1% 32 3L A BTN A B A4
Wi ARA BRZS 5 BFAE L I B i JE b 0 A 7 5 it
AR ARA B T 5 3k 2 A% R P B ek 2 Ak 37 &
W BT 3k 22 Ay A R 23 F] 5 DL2000 DNA
marker . 2xHieff® PCR Master Mix 1 [ [ 1 22 3% 1= )
B ey A B 71 s PCR _E FF5 14 i Bk T4
YT RABR A A A

H. pylori e EPUIARNE [ 674 5 B W RHE I
13 4 B2\ 7] 5 Dynabeads™ M-280 Tosylactivated fil £k
WA VR G R B A

SDA K7 F# 3 . FRHL 6. 5 ¢ A SDA 5537 3% T 100
mL 5B K, 121 °C 15 min 5 EZEIOKH , fi ks
FRIR I ZE S5 CLA, TWEEIMA R &G R T
Ferbffi 2R BE R 100 pe/mL, 50 T — WM T 15
TR, PRI IR L BE S, 4 CRAF R .

X B RFAE LU 3% 37 3k < 0 PR AR VRN B R B
5T IXPBS #ARFR LY 101 HE47 I 09 8 80, 4%
Fio FREL3. 9 ¢ BFAE LV I B 3R T 100 mLL 1Y
FE K, 121 °C 15 min & JEZEIKE , TR 3R 3L
B 255 CAAT, THABAE M A 12 mL (¥ XS 2 #
W, TR S G U T — R MR B IR L, Fr B
FLBERE S 4 CIRAAER

JRER R 5L RHL 6.5 g By SDA I 2 3t 5
0.001 g KBy 21 9% F 100 mL () 28 77K , 121 °C.
15 min (5 R ZE VKA, R SR BER 21 255 CLE A,
TCRERVEES mL 40% FR Z ARG F2 I, e 50 1R
A1 BRI TR A 4 mL/AE  URHICE , R b
FEIEBEHE )T 4 CIREE

1.2 FHi&

1.2.1 &ABRAKESR SHSHREEKRZERT
4552 100 pg/mL 1Y SDA 3537 JE3E4T 5 958 BALAR
Fige, 737 CHEHIRBE AT 48 h,

1.2.2 H. pylori A#¥&4  H. pylori I PR JC T 4%
T X 8 RS L 5 57 b A7 2 R B ARG 3%, T
37 °C.10% CO, 5 FEF 1557 48 ho

1.2.3 A2RWE A H. pylori ureA X B e9#%n R
H2% 1 4 B s 2 Ak 3K 70 6 4 B 4 AR I DR SR R 1Y) 7 K
I/ .Cal0231 . H. pylori AR A HEI 21 DNA, 84 8
S PCR KGR N H. pylori ¢ 5V ureA FEH | ]
i LG T 25 15 7K A 2s (N RE L DL Cal0231 R B
XTHE, LA H. pylori J FHYEXTRE . HLIG PCR Y2 569"
1R R 3k 25 ulL, Horp 2xHieff® PCR Master Mix
1205 uL, BRS04 1 ul, 55 158 DNA S 2 ul.,
55 2% DNA N5 15 PCR Y 747 0. 5 pL, oI 25
BT KANE R 25 plo B E G PCR Y47 1. 5%
BUlEWEEE Y 1 . PCREIYIFS )y HEY
R BRI 2,

1.2.4 AWk EEERGEN ORI R
4RREIREE .Cal0231 Ko H. pylori B RE 7 BIFERD T IR
RIGFRE L AT R G IR R B 52 5o =
TR, oM B pylori IR B35 57 508 T35
TSR IR R A R ALt R R R SR T A R
G0 PR 2R Ml 5 P X R, LR IR R R AL B T
37 CHEE B IR R FR , 15 H S FR Lt AR 1k
W R & BA IR EREEE . HIRFERE IR E S
€0, DA 8 A8 Ay £ 68 W) SRy 2 o ) TR R B A R R Tl
Tt

1.2.5 Simiskon &Rk ARAERG U py-
lori

1.2.5.1 RAEREIRMTE& S8 Heydari et al ')
J7 ¥ IR AT REBR PR (AL B, AR I 3% A T VR Sy b
R, B0 TE R IR A B e AR ) R S P e 4 200 15 7
Tk v BE T 40 AR 0 1 Bk T DA A G B WY HL py-

F1 ERRESHKEEKRER

Tab.1 Information of clinically sourced Candida strains

GenBank accession number

Candida Candida species Source

ITS H. pylori 16S rDNA H. pylori ureA
J115 Candida albicians Vaginal discharge 0P824698 ON631242 PRJNA1221135
H100 Candida tropicalis Vaginal discharge 0P850598 PRINA122572 PRJNA1221135
F67 Meyerozyma guilliermondii Feces 00733328 00921403 PRINA1221135
W49 Candida glabrata Gastric mucosa 0P850582 PRJNA122572 PRJNA1221135
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Tab.2 PCR primer sequence, amplification procedure, and fragment size of H. pylori gene

Stage of

Amplimer
Gene the PCR  Primers Sequence(5'-3")

size (bp)
process

Amplification program Reference

PylF  CCAGATGATGTGATGGATGG

First 607
PylR  TCAAGTCTGTATCGCCCAATC
ure A
HPUl GCCAATGGTAAATTAGTT
Second 411
HPU2 CTCCTTAATTGTTTTTAC

165 F  CGTAGGCGGGATAGTCAGTC
480
rDNA R GCAGCACCTGTTTTCAAGGT

95 “C for 5 min, 24 cycles of the external amplification

reaction (94 °C, 45s; 50 °C, 45s; 72 °C, 3 min),

72 °C for 5 min, and a hold at 4 °C

95 °C for 5 min, 34 cycles of the external amplification

reaction (94 °C, 45s; 45°C, 45s;72°C, 45s),

72 °C for 5 min, and a hold at 4 °C

94 °C for 5 min, 35 cycles of the external amplification ~ The primers de-
reaction (94 ‘C, 30s; 55°C, 30s; 72°C, 45s), signed by our

72 °C for 5 min, and a hold at 4 C research team

lori , T ANRERE R I KA IR AT o B H. pylori BLAAAH
FHICT 1xPBS A7 H & 200 4% , B T ok B45 . B
350 uL Y Dynabeads™ M-280 Tosylactivated fii 2 &
TR CH 1.5 mL B EPAF N B & BEER A9 EP 45 41
BE SR 2%, IR SRR REER WM T EP A RE HL
BN W, LB e . A R,
LR IEAT 200 F5 R B H. pylori BTAR 350 uL A
TREER M EPE N RRIRS) G T2 T F R
15 min, & Tk L& H .

1.2.5.2 RPERIRIN IR H. pylori  H HJC TR 1%
PBS 43 il il ¢ B S 421G 0. 5 8 b ik 5 Bk SER 1 1Y
PR AW H. pylori TR 2% , P8 FH JC T 1xPBS #
H. pylori WA RIHAT 10155 B, B4 76 B BRI 43 3l
PEATHE 2 Qe m A . BU7 DAY 1.5 mL EP R, &
ASEPE AL 2. 5. 170 4% (1 S EREER 50 ulL,
Hodv 6 & 1 4 9 A W49, F67, H100, J115,
Cal0231 f H. pylori FTRE R4S 200 pL, 75 1A
200 pL TG 1XPBS 28 (X IE 8 7> EP & T
S /ME R T E 1R 100 o/min JRIEFFF 1 h, P07
BLhE T EPE TR 385, 58 5 LIS,
A3 BIANA 200 L JC# 1xXPBS 47 B8, ¥ B TR i
BEFMH 1.5 mL EP4 , FRR A TRETE 05, 3¢
2 BB W, A 200 pL JG A 1xPBS # 47 H &, BRIk
PEATREVE A3 85, 38 2% WS TR, INA TG B 1xPBS #E 47
R WU i R TR S e D
T T WS AL . pylori HTAA 1O 5 Bk 2 75 W B A5
Y

1.2.5.3 SEM WS RREMIR B 45 R 4 Lkl
2 155 5 TR R I B 1) S 8 G R B R VR IR A T R
BLEE BT ACL 4 mL Y 2. 5% 1% R [ E
4 CLRAF . Imovk4eis i, 2% Bl 48 B 41 F & #E 17

SEM K63, WELALBYE H. pylori 01 0BG B 2 5 48 4Rk
FIFFIE

1.2.5.4 SRR E BT H. pylori F§ 5Pk 5
PRI B 1R 5 35 S HREIRA A H. pylori 8 E
F14) S 28 ik B A8 T S Sk 2 KT BRI e e R B, R
FHA A SA% IR 18 BU AR B BE K 20 DNA |, #£17 PCR
K H. pylori e 5714 JE DK ureA ( 16S rDNA . 4T
PCR 4" #4 if , DL JC T & 8 F /K 25 10 iR LA
Cal0231 M FAMEXT IR LU H. pylori Fy BAAEXS IR ; Horp
ureA ) PCR ¥4 7] “1. 2. 3”1l ; H. pylori 16S rDNA
() PCR B 4" 1 S AR & 2 25 uL, Hi v 2xHieff® PCR
Master Mix 4 12. 5 puL, I FiE5[#)45 1 ul, DNA
5 uL, o £ B KA E K 25 pLo PCR IR IS
uL HEAT 1. 5% BB M 5 e FL K L BF PCR 7 31 BH 7=
Yrik 2 R A T A TARA BRA "R 47 R 55
T NCBI#E4T BLAST b X} . PCR 5149)7 51 |9 34 2
PO R BR/NILER 2,

2 HR

2.1 BIE RN H. pylori ¥ 5% ureA B E I F
i 1t 55 FG PCR AT KGI0 21) 4 B 1 S I T8 Y A BR 1 B
FEAE XS BB H. pylori B A8 ureA R [H , Ca10231 F1%5
X BRI ureA JER PCR M BATE . TLIE 1,
2.2 REBERERBEEORN EFH pylori A
PR A PR 2R 55 5% FEAE 2 min PRI M B0 fhy 8 68708 Dy 21
0,4 W NREFRILTE AR WL O PR ZE B 45
Cal0231 f %5 AR IR IR R 5 92 FEAE R FR 056 30 K
A5 SR A Y B (028 S 2145, 5 45 W49 H100.J115 &
F67 1Y IR FE 5 IR A4 ARG TR 55 30 K V55 30 K
5526 KA 7K, G H B A Z0 6, R 4 HRIn
PR U5 2 2R P ELA PR 2R S 1
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bp M12 34 B - +

1 PCRH&MZRIRE M H. pylori ureA EF
Fig. 1 Detection of H. pylori ureA gene in Candida by PCR
M: Marker; 1: HI100; 2: J115; 3: F67; 4. W49; B: Sterile de-
ionized water; —: Negative control Cal0231; +: Positive control H. py-

lori.

2.3 EZLBERNERREUHKIBER WL
WS MRER TR K H. pylori 5 5 wE BR AL [R5 5 )5 e
151 R PERE BRI A W AT A 22 e, 558 D2 W Ak
BE (10015 B ) WLgE , HAT VR FHAEXT BRI H. pylori
5y BRI R B 5 S 1Y e iR R A T
WLEEEA F 2 B R TE RS

2.4 SEMMZREBHMEHKNSBLER X4k
TR SR S H. pylori 5 REREER L R 07 5 )5 A dS
() SR R TG B O 5 W AT SEM AN , T W 82 3] i ek
T M 5 A AT, UL 2A-2E ; Cal0231 5 4 9% s ok 4
[Fi) % 7 i 1 SR 28 W R A2 5 ) LA B SR 25 0 B Y

o 5 G B R WL 5% ) 2k 3% T B o AR T, UL A
2F.2G,

2.5 REMKERERHITH pyloriiRHEERR
MLER WL PCRAGI, J115 . W49 K H. pylori Ftk
5 e w2k L [R5 8 B S BERE BRI G ) T
KB H. pylori 8 51 16S rDNA (ureA 2K, H100
F67.Cal0231 5 S i BRIL R0 & A S e i Bk 2 5
YL B AR 28 6 BRI S 2 SR MR AN 2 H. py-
lori F¢ 5 VE 16S rDNA (ureA JEF . W3, J115,W49
55 G il 3k 3 (W] 90 I S G SR B W B PCR YT
AP 535 R H. pylori W), Hod J115 5
H. pylori ] 16S rDNA | ureA F& K 1) — ECPEAR K A
99. 11% . 100. 00%, W49 5 H. pylort i) 16S rDNA .
ureA BEA B — B ICR 99. 33% .98, 17%

3 itig

H. pylori YA AE R ERVE BN 12 /746, Hp
I NHER H. pylori B A8 8 o 58RI,
2014—2023 4, H. pylori ff)JE e 27 v [ P b b X
H51.3%, Hob F g8 W) H. pylori BY YL 5 ik
60.2%. BRUILZAL, —I06 T 29 448 0 I S i
H. pylori YL 5T 38 , T E 0 H. pylori Y%
YL Hy 40. 66% , F GEM: H. pylori B Ys i 5
Al ik 85. 06% -

El2 GERERHIREEE H. pylorif) SEMEBH  x10 000

Fig.2 SEM images of immunomagnetic bead-bounded free H. pylori %10 000

A': Antibody-magnetic beads-H. pylori; B: Antibody-magnetic beads-H100; C: Antibody-magnetic beads-J115; D: Antibody-magnetic beads-

F67; E: Antibody-magnetic beads-W49; F: Antibody-magnetic beads-Cal0231; G: Antibody-magnetic beads; The spherical morphology is the mag-

netic bead, the white arrow indicates the bacillary morphology, and the size of the bead is 2. 8 pm.
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A B
bp M1234567C— + bp M1 234567 C- +

B3 REUKESYHREFEEH pyloritsRHEERE 16S rDNA .ureA
Fig. 3 H. pylori-specific genes 16S rDNA and ureA were present
in the immunomagnetic bead complex

A: H. pylori 16S rDNA gene; B: H. pylori ureA gene; M: Marker;
1: Antibody-magnetic beads-H. pylori ; 2: Antibody-magnetic beads-
H100; 3: Antibody-magnetic beads-J115; 4: Antibody-magnetic beads-
F67; 5: Antibody-magnetic beads-W49; 6: Antibody-magnetic beads-
Cal0231; 7: Antibody-magnetic beads; C: Sterile deionized water;
—: Cal0231; +: H. pylori.

BRI AE g IR TR A — B, AT E A T LA K B
Yy PR R Bl 5 A SR TR Y B . A BESEA
S, BERE B AT VR H. pylori WA TR 1 32, (H /D8 5C
BRUHRIE H. pylori LhBEWL ST 25 T TR 2B BRI
WREIC, B H. pylori PG ER I 808 S 2R I N R
T UIAE AL AT AS B, 5 SR SR AT o
H. pylori \TTEAF T HAAEHY 00T A BERE T L
HEREST A FOT A A K, I BB A SR AT
K2 H. pylori B9 &8 71 36 Y FAR N 2R
J7 4 55 B 2 0 A 2R T Y 4 T B R TR R
P X RGN B H. pylori 555514 3 R /9 88 1 1
Al AEEA B, JF BAT A] fg i B S Bk AT
g ool B, HETHABEM H. pylori KA
RO I BRI 1) A& BR T N 23 B R Rt H. pylori fHA
SCHIR' i TE AT B BT A 4 18 5 7 ) HC A A R £91) G
i T e B T AL T LR B AT AN ]
AR T RE BTN 20 B B 0 A A BRI VAT R S AT R
BRI s Ak o P PR 2 R BAE ] TR R 40, DA
RN SR R A R X RS ER A
P2 T AT LA, OF ] BRI R R R . A
DRATZH 38 5 ) FH 25 ) 2 A BRI G DR AR
BB H. pylori By 57 PR 5L R FH MR 09 S BR B N 19
H. pylori B REBEMN SERE N BB IR H H. py-
lori, JR P AT fig & HH T & BR R N B9 H. pylori BUE 5
B IR ERTR N 73 B . pylori Ab TAFTR A
A FRRAE

PRZE W H. pylori EE B SN E i EETE

BN PRIFAEE T AEAF o IR A TC IR R MG 14, (2
PR 2 BRI H. pylori BEPH FHAE ) B 18 &K 14 Al
FEH R BRTE A R R WG, S n BRI N A ]
REAFAE A TEYER H. pyloris

AW S E L A H. pylori HUA R
Xof FLA DR R W P 1Y) 2 R BH B R T 1 bR R A
RV RR KA & BR R BRI H. pylori #EATH# 3K, T4
YAl ol 7 IO WA ) 4 bR BRI S S G Bk
SB35 i G R AR T A A A AT, HO1 AR &
RIA 5 1R IIIE BRI B SR Bk 2 5 )l 1 PCR
AR E H. pylori (RS VERE 1245 R 5 Heydari
et al " IEE A E , H. pylori W] DL LLE 5 0 A9 TE 2
N BR TR N B, S/ R T LIVE A H. pylori )
PR G E L 7E H. pylori PEREP A EEE L., M
A WAFAE SR BR1E 2 ¥k H. pylori ureA HE PR FHYE
I HEA R Z B PE 0 SR B SR YE H. pylori HTiA
£ 48 1) B TR AH AR B AT T (EURH 0L Y S B R TR T R A
M E]H. pylori B¢ 574 3 K], {8 F Nano Drop 2000
R S O T X IO DNA & B A7 8 i, oK
FE L, T REAREE DN A (9 J7 v AN 1 T Bl W o
TR LA, FEHLR) DNA VR B 3 I, S B PCR
PIHIME, BARE SN E O IR A H. pylori N
USRI G , [H 3 TR Wk — S Bk R A T
SRALE R A 2 AR OCHIFSE G, A BRI X H.
pylori 16S rDNA 14 1% 72 K T T4 R 2047 28 A B 2
2, 5T 2 BT AT LU 6 B s Az 98 20 H. pylori 1Y
CagA H 1 VacA H FUFIIKEEA RV L (H R
(LRI ; 7 s A P 32 A R Y RNA B T4, it
B H. pylori RNA %5 5%t 3 DLAS I, 1 A7 76 B2 AR
B, AW SEAS G 50T ZE A e pO X . A N T
LR AR 1R A B, AR AR g AR IE 3 R
PIRERY L 51 2 — , S Al A T AR 2 A H A
B LA RTREAE S A0 R PR B TS L R AN T R Y 1%
B RN v B S S EB TR A

il

o ik
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Objective

570203)

To investigate the ability of clinically isolated, Helicobacter pylori (H. pylori) -specific
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gene polymerase chain reaction (PCR) -positive gastric, vaginal, and fecal Candida to release H. pylori. Meth-
ods Resuscitate 4 strains of H. pylori -specific 16S rDNA and ureA gene PCR-positive Candida strains isolated in
laboratory from clinical sources, including 1 strain of gastric Candida, 1 strain of fecal Candida, 2 strains of vagi-
nal Candida and the standard Candida albicans strain ATCC10231 (Cal0231). The presence of H. pylori-specific
ureA in the 5 strains of Candida isolates was confirmed by PCR. The aforementioned strains of Candida and H. py-
lori were inoculated into urea medium and cultured in a constant temperature incubator at 37 “C. The color change
of the medium was observed daily. A change in the medium’s color from yellow to red indicated the presence of ure-
ase activity. Then, the five strains of Candida and H. pylori were co-incubated with the magnetic beads coated
with H. pylori antibodies respectively. Scanning electron microscopy (SEM) was employed to observe the presence
of bacilli adsorbed on the surface of the magnetic beads. PCR was used to detect the presence of H. pylori-specific
16S rDNA and ureA genes on magnetic beads. Results The PCR analysis of the ureA gene in the four Candida iso-
lates was positive, whereas the Cal0231 strain tested negative. Upon culturing the four Candida isolates on urea
medium, the medium color changed from yellow to red which was determined to be urease positive, while the me-
dium containing Cal0231 remained unchanged, which was urease negative. SEM revealed that bacilli could be ob-
served on the surface of magnetic beads co-incubated with the 4 strains of Candida of clinical origin and H. pylort
isolate. Specifically, PCR testing of the magnetic beads co-incubated with one vaginal Candida, one gastric Can-
dida and H. pylori isolate showed positive results for the 16S rDNA and ureA genes of H. pylori; however, the PCR
tests for the two genes were negative for the magnetic beads co-incubated with the other two Candida isolate. Con-
clusion This study demonstrates that H. pylori-specific genes Candida can release H. pylori.

Key words Helicobacter pylori; Candida; ureA gene; immunomagnetic separation; scanning electron micros-
copy; urease
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