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[ Abstract]

Objective To measure with standard microbiology methods the sensitivity of 4 commonly used

testing methods for Helicobacter pylori (Hp) and to conduct a comparative study of the correlations and differences across
the 4 methods. Methods
quantitative analysis for detection performance, and gradient dilution of SS1 suspension as the simulation sample, we

With the Hp standard strain (SS1) as the reference, colony forming units (CFU) as the units of

measured the sensitivity of 4 Hp testing methods, including bacterial culture, rapid urease test, antigen test, and
quantitative fluorescent PCR. CFU values at different concentrations corresponding to the 4 commonly used Hp testing
methods were documented and the correlations and differences were analyzed accordingly. Results The sensitivity of
Hp bacterial culture, rapid urease test, antigen test and quantitative fluorescent PCR was 2.0x10 CFU/mL, 2.0x10° CFU/mL,
2.0x10° CFU/mL, and 2.0x10> CFU/mL, respectively. Conclusion The testing turnover time and sensitivity of different
laboratory methods for Hp testing varied significantly. The quantitative fluorescent PCR and bacterial culture both
showed relatively high sensitivity, but bacterial culture has complicated operation procedures and is too time-consuming.
The rapid urease test and antigen test both were simple and quick to perform, but showed low sensitivity. For clinical and

laboratory testing of Hp, appropriate testing method that can identify the corresponding changes of Hp should be selected

according to the actual testing purpose.

[ Key words] Helicobacter pylori
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B Bk i AT AR BCRAL R RS L, ADFFEAE [R) — LR % N
XTHpSFRIE | PR IR B | PURRG I | PO it
PCRIE X 4RI T A BEA THRTIE, X LG A3 B AT 1A SR AR KA
FAE, X S % PTG Hp R AR 4 G AR 00 | 8 B A8CR
PP B —E AR S R

1 #MR5FE

L1 et
LL1 B M TIRFT R & JE bk (Helicobacter pylori
Sydney strains, SS1)2k F F[dt BRI R,
1.1.2 &K B ZE TB Green Premix Dimer
Eraser™(Perfect Real Time )4 |4 TaKaRa/\y #); COLUMBIA
BLOOD AGAR BASEIl F % [ OXOID/A 7] ; Primer it
SUER YA R Bl E G TR/ I A B A1)
A PR T TR AT 4L 10 [ 5 T A YRR AT R
O ) W VIR BT IS I ) A OB A 4212 ) W) F Bk T
BRI 2 5 DR DR ARSI 3R] ph S RS, HORCT
R: FRE 10 g, Bi£10.2 g, NaH,PO, 0.21 g, Na,HPO, 0.51 g,
£ TIKE500 mL, i IEFRE . O6E B PCRIX
(qTOWER3) Wy 1 F [ HR 5 73 B A A e A7 23 ) 5 gAY
(DNM-9602) 14 FI L 505 BT AR A FRA T
1.2 ARSI

TERB S TAER N, K Hp YR AR T RHE LLIE 1M
Budi 5, 1T A(5% O, 10% CO,. 85% N,)37 C4%
PR EESR72 h, FHA R K GEI A0 TR, SR H 10F5 e BE A
JERR e, H100 WLAS e B2 JBE 1A TR 020 ) 45 S0 TR AT T 8F
& FE P 9 A L, 42 13 Z5 A 45 97 48 hJE WL 4
RIFTHRL, B8 HpR5 IR 1600 ) B5Usk 82, DABE IE A i FH
PESS R B Hp R B AR R BEAR %05 16 i R U . [R] I
U B YRR, WS HpIIIE S
1.3 BITE A E BRIE AR BRI I

YR O e £ A6 P TR 45 10 L, 2311 A 100 pL 5246
2 [ E A PROE R AR P, 2l 2R PF R BB 730 min
J WL NI kA S (55 0, AL H R BOR AT @ R0
BRAE, 175 B 038 R I, [RIT7E 578 nmisl K Aab il iE 446
TFL A9 6% BE (optical density, OD){H., i i& Hp b8 Ik Bt
T A URE, DARE IERAAS: Hh BH A 25 2R (4 Hp T YR e Rk
JEVER 2T 0 R
1.4 I ETFEREGD

1 O35 J3 0 B BRI 45-50 WL, 20 B B T THEAT 1
B AN R AR FL N, 2 RS 15 min 5 2SR, 1)
FE HpHe S5Ok U A R B2 o 428 DX () FAS I DX (°T) [ iisf
PR T, DDA 25 58k B 5 AN B4R X (C) AL

2%, TR 45 2R R B s 5 B X (C) oA H AL 8 5%
A, WA TCRIOR, 75 5 BOREAS BB R . LA BB IE Af A
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1.5 I TEAF R EEPCRET

G HEPCRY I 5 | Wik I HpHe 71 16S rRNA A
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BV 1 mL, 78 3 240 5 VB T2 5E 3 PCRY 1Y,
15 Hp 2 i F PCRAGIN 7 ik (i BURR B, LARE IE B G
BHPEZE S Hp R R B A R i 1 v SRR

2 &8

2.1 BAVEATEIE SR E R

Hp}i 5748 hiE =HE LR ML Hdi 77 3k b iy v B 28
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Fig 1 Hp culture and Gram staining
A: Colony morphology of Hp cultured for 48 h; B: Gram staining
morphology of Hp (x1000 oil lens).

R 1 HpEFHEZEITHER
Table 1 Bacterial colony count of Hp culture

Log dilution ~ Plate count1  Plate count2  Plate count 3 Xxs
0 Countless Countless Countless /
1 Countless Countless Countless /
2 Countless Countless Countless /
3 Countless Countless Countless /
4 Countless Countless Countless /
5 Countless Countless Countless /
6 175 207 187 190x16
7 78 69 83 777
8 15 9 12 12+3
9 0 0 0 0
10 0 0 0 0

M5 Hp I 7 1 84 2R, 530 I e W 7% 1> B0k
2.0x10° CFU/mL. HpR7&%4°42.0x10° CFU/mL{¥ B
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FEL.OX 105 )5, KE IR AN B BH M ek, /R Hp s 7774 1T LA
K B 7550 02.0x10 CEU/mLAY B RREAS .
2.2 BYITIEFT R IR IR AR BRI 0 B

PR IR BRI 45 S W62 . 455 R, HpBvE Bl
2.0x10° CFU/mLI) B Y B BE 1.0x 10°(3% J PR DR B 5646
DASE] FHPESS R, 478 S Hp i 7% I T°2.0x10” CFU/mL
S PR R 0 AS R

&2 HpREIREGXILODELR
Table 2 OD value of rapid urease test of Hp

Log dilution Test 1 Test 2 Test 3 Xxs
0 2.136 2.103 2.121 2.120+0.017
1 1.045 1.296 1.006 1.116+0.157
2 0.028 0.044 0.090 0.054+0.032
3 0.000 0.000 0.000 0.000
4 0.000 0.000 0.000 0.000
5 0.000 0.000 0.000 0.000
6 0.000 0.000 0.000 0.000
7 0.000 0.000 0.000 0.000
8 0.000 0.000 0.000 0.000
9 0.000 0.000 0.000 0.000
10 0.000 0.000 0.000 0.000

2.3 BIVIEAT R R AR R
AN TRV B0 1) R VT JRAS I 25 2R WL 2R3, Hp iR
$0°42.0x10° CFU/mL I B R B 1.0x 103 J 4G A 21 BH
PEZE L, B8 Hp B 5k rT A 51]2.0x10° CFU/mLAY B i
FEAR
*3 HpmEKNER
Table 3 Antigen test results of Hp

Log dilution Test 1 Test 2 Test 3
0 +
1 +
2 + + +
3 + + +
#
4 t + +
A
5 - - —
6 — — —
7 — — —
8 — — —
9 — — —
10 - - -

*Positive result; #Weak positive result; A Negative result.

2.4 TEHEEPCRIGISHE
Yo N T e JE A ) B R A 2% Y 5 i PC RGN 4 435

RULE2, S5HBIR, Hpiiv&¥Ch2.0x10° CFU/mLIYTE
TR B 1.0X LOM JE AN AS 2 CHE S 7 B il £k, $E7RHp ok
e rE B PCREETT R E2.0x10° CFU/mLIY B EEAS

100 F
751
2 50l
o
25+ Va
7./8 91011
0

5 10 15 20 25 30 35 40

[ 2 Hpie X EEPCRIEWM MG K ELE R
Fig 2 Sensitivity of quantitative fluorescent PCR assay of Hp
1-10: 2.0x10° CFU/mL, 2.0x10° CFU/mL, 2.0x10” CEU/mL, 2.0x10°
CFU/mL, 2.0x10° CFU/mL, 2.0x10* CFU/mL, 2.0x10° CFU/mL, 2.0x10°
CFU/mL, 2.0x10 CFU/mL, 2.0x10° CFU/mL; 11: Negative control.

3 it

Hp HA T Z 8ok, FReu o E & . Bt .
B, I AT R B0 MR R AR IV SR
il A RGERR S, R A
HAR I Hp /g™, 36 5 A th Hp /@YY 2R 15715 56.22%,
AR 1% ~ 2% RGN, I 4FR, Hp Y9 i SR

Xof TR S 56 2 S v Hp B BR) | PPN B ISR S L
A EZE X,

I R R B A SUR Kb A AT A TR 53 B 15 9%, m]
Xof 43 B A 8 1 4 TR R AT 2 B | R A R A )
Mro Hps—Fh s S5, X8 IR Bk, KRk i)
AR, HEARE RS LSS R | ORI R . A B
BEFR R A S, DT S KB 32 ) 428 i Hp 3 77
P URER . AHIFGE SR FH H p B VRS8035 75 1k 1) ek
P, BTEBUN2.0x10 CFU/mLAY B TR g1 5% 21 BH M e
W, 55 PARAILAER R R4S R — 2, B AHE R B A Hp A
T B LU A TR 720 1 USRS T Hp B, 33X 7T
AR R T 28U 9 LE AR B R A 5 g, Sk T
HpfyAE R, R DR e vk B R e v i
TR (10 mg/L) . PIPER R B(10 mg/L) | kAl e 5§,
FAERIE (5 mg/L) S b A= ZE AR SR, S B Hp Ay B 32
U4, Hpipght 43 A AN 3, BUREOL B 52 I Hp Y 73258, IF
FE R B SR B R G TR SR Hp Y 43 B8 S e ™
Bk EHpRYL S Wi i S, (S FRFERHG . 2R &
MERER . AR, IR I, E 2 TR,

HpRE ™ 4 £ 19 PR, L™ o o5 B 20 16 11 6%,
JiR 2 B BE 43 DR 25 77 NHL il 5244 2R A p HE T80, 14
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149 ) L2 foff s IR a0 A0 P i 2 Hh BB M 5 R
WEAb, 1 R A R AN 2 AT IR L AR PR AT P AR e
A RS R IR 2R, 3 LR BH M A 25 50 Rt PR ik
Tt 6 AN Bt FH T Hp MR BRASCR O ITAA

Hp =2 A8 T 5 B0 L 40, Hp AR . 1
ARSI 5 00 BB %) TR I v 0T AL T P, T R e —
) HE B, R R 6% 76 25 P A I B Hp A 76 . TSR
UEHT, HpZ&H A6 I HL A S5 4 1) B0 P R S 20
KAKIUCHIZ SR FHHpFRifERE (ATCC 43504) XTSI
17 8 Quick Chaser® H. pylorii AT RBUBH: I, ok
JEAKF6.25%10° CFU/mLJ5 ¥ A FHUR . ASHFFE R H
SS UBT AR RO BE B ARSI 0] G A T 90 TIE, 25 5% & LI
W Hp B AR T-2.0%10° CFU/mLIHSI A 2] B 25 5
PR AR AR IR R B AR ) A B e 4 R
HpZSHt 5 Al BA Pk | @8, brA By RS AL, AT
FATAG HpBe AR R 0, 2 AR IR 32 28 T e i
R H 2z —

PR S PCRAGIN 4L A & Jre ik, HA = R B
Fe RS RE U, B2 T T S AR R B2 T,
FARTTARYEDE AT 5 A5 5 S BG4 6 31
FEREPY, AR, AW T Hp o8 6 it PCREG
W73, B 5 B i U, AR 58 g ST 1 9ok i
PCRAYHUZNE M 2.0x10° CEU/mL, 5 £ 55T 1Y 45 S AH
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