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ABSTRACT Objective: To investigate the gene polymorphism and infection outcome of individual strains of Helicobacter pylori
infection in Huainan region. Methods: Helicobacter pylori was isolated from the gastric antrum, gastric mucosa of 125 patients with HP
infected chronic gastritis or peptic ulcer and cultured. Then HP DNA was extracted. Random amplified normality DNA (RAPD)
fingerprinting assay was used to test the strain polymorphism. Then the 125 patients were treated with proton pump inhibitors, H2
receptor antagonists, bismuth-based triple or quadruple therapy. After treatment for 4 to 6 weeks, 14C-urea breath test was used for Hp
eradication assessment. Then the HP were isolated from gastric antrum, gastric mucosa of patients with HP eradication failure, cultured
and identified, and analyzed by RAPD fingerprinting assay to assess the effects of HP genetic polymorphism on treatment outcome.
Results: The positive rates of cagA, iceAl, iceA2, vacAsl, vacAm1 and babA2 were respectively 92.80%, 36.00%, 93.60%, 93.60%,
29.50% and 53.50%. The positive rates of cagA, iceA2, vacAs were significantly higher than other types of gene-positive rate (P<0.05 or
P<0.01), and other types of gene positive rates had no significant difference (P>0.05). After treatment, 86.4% (107/125) had HP
eradication, and 14.4% (18 / 125 ) failed. Among thel8 patients with eradication failure, 15 had the same strain fingerprints before and
after treatment, and were confirmed as the original strain recurrence. Their positive rates of cagA, iceAl, iceA2, vacAsl, vacAml, babA2
were respectively 93.33%, 13.33%, 86.67%, 93.33%, 6.67%, 20.00%; the rates of cagA, iceA2, vacAs were significantly higher than
other types of genes positive rate (P<0.05 or P<0.01). Conclusion: cagA +, vacAs +, iceA2 + were the dominant genotype of HP infection
in Huainan region. These genotype easily lead to HP eradication failure. babA2 was found having no correlation with the presence of HP
infection outcome.
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A T T U PR R T 2R B 1Y) T B SO0 T, [ PRy AT
FEHLORIHS o — R BURIRE R Y, BT A B HP Zo A
TG 5 40 0 B E A G H (Cytotoxin-associated gene A, ca-
gA) % filizs 5 5L H (Induced by contact with epithelium A, iceA).
25 W5 2 HL K (Vacuolating cytotoxin A gene, vacA) . Ifil B4 45
A M ZEFL A (blood group antigen-binding adhesiongene 2, ba-
bA2)% . WFFEHGE AFIAAERY HP A7 3 L 280,
FRAE R FER 26 R AT ) HP ()58 4 B8, O 51 R A [l 1 g
g5 Jm @, N 2380 5 AL R R A5 5 R 5 M3l AH OC 1 N
He o AYEL B AT R b DX BT TR AR R RS 2
AhS HP BY G LXK FR, i HP B B W B a7y
= fit5%,

1 R 5%
L1 —fgsa

367 Gl E 2011 4E 1 H ~2013 4E 12 H B THE —
NREBEHEZ A AL ERE IR A 8 R H 125 () PR K 25 il
AR (BRI T Tt B A F2E 7 ) RS HP P 0 BB 1R R
WFoERt 5. Hh 5 77 4, 2 48 4, 4R 16~63 4, F-H)(41.2+
13.6) 4 ; R - DUWR 75 ), it 21 431, 00RO 4, B 9 191, 4M
VAT 8 451, AR 3 s AR Hb - MRS 64 ), db st 22 i, N

15 5, & A 15 5], KHE 9 B, &2 B Bk s Ko B2A A A i 18
PEE R 84 4 THALIESZ 41 41, BI7EA (S AL 22 ) h A
KA WA IER,

1.2 ®MFE

1.2.1 HP M BREE T BB THRE 125 flmE B 5.
R R FH 2 e, BeFh Skirrow e 43 0% 7 4k (6 5 B R St Bl
A RAF L) B3R HP KRS  SIEUE % T HP
PRAFB (10g/L FEHE +500mL/L /N4 M3 ), & T -70°C 47,
o

1.2.2 ## DNA ¥ KRR E 758, M T Skir-
row BEEEMERG SR [ 46T 37°C TR AR S &I — A,
HIHLA TR A pH 7.4.0.01 mol/L ) PBS Y% 2 1k, fli4H UL
eET TE b ; RS R UNIQ-10 H:UL K 41 DNA Hih
PR G (A TAEY TR A R A = ) SR EUEE R 24 DNA, &
T -70C A7, % Ho

1.2.3 RAPD B8 iiERNE#RERSSE S5 0™k
it cagA iceA .vacA babA2 ZE 5|4 ,5-CCG CAG CCA A-3'
b S AR R IRTTAT A R E WL 5 I 3 3 2
Fe W3 1, PCR AR Z g 25ul(514) 1.6pmmol / L 10x ZZ
W 2.5l [ANTP 400pmol / L.3 mmol / L MgCl,,0.5u1 Taq DNA
RA W 5.0u] AR ) PCR =4 48 1.0% Byt g EEE J0E H TK R
P

ZiNo

*& 1 HP EESIMFF . R R Ry &Y

Table 1 HP gene primers, product footage and amplification conditions

EEER s14¥F5(5~3") =R &(bp) /b 3t
Gene type Primer sequences (5 '~ 3") Product fragment (bp) Amplification conditions
cagA CCA CAA TAA CGC TCT GTC TTC TG s 94C 1min,60C 1min,72°C 1min
TCT CAC CAC CTG CTA TGA CTA AC (30 MEIR)
. GTG TTT TTA ACC AAAGTATC 94°C 30s,50°C 45s,72°C 45s
foeAl TA TAG CCA GTC TCT TTG CA 246 (25 IMEIR)
iceAD GTT GGG TAT ATC ACA ATT TAT 29 94°C 30s,51°C 45s,
TTG CCC TAT TTT CTA GTA GGT 72°C 45s(28 MNMEER)
s1 ATG GAA ATA CAA CAA ACA CAC 94°C 1min,57°C 1min,72°C 50s
vachs s2 CTG CTT GAA TGC GCC AAA C 9 (25 NMEIR)
CAA TCT GTC CAA TCA AGC GAG 94°C 1min,53°C 1min,72°C 50s
vacAm GCG TCT AAATAA TTC CAA GG 21 (28 MEER)
babA2 CAA TCT GTC CAA TCA AGC GAG 645 94°C 1 min, 57°C 1 min, 72°C 45s,
GCG TCT AAATAA TTC CAA GG (35 MEER)

1.2.4 RAPD EE M S5REMWRIE  FHHLEI 5 BRAA LR A
FITE BRE R 51T PCR =y 2iifl , H s T S AL 2 ) HP
WRRIET TR, 1% 4 RUF, KRR 54 DNA ki T
RAPD #;1.,

1.3 ST A&

125 (| B F 4T BT A5 i (B SE ik PEFEhims ) (H2
SZRFEHUR (PEOREE T R T) VB D BEah IR S PR R
SRR IR FREAIT 6 AL

IBITEE G 4~6 JEHEAT 14C- JRE RIS TEAL Hp %
DL, AR HP AR BRI AR 1 B 52 B IR F AT HP 35
Ri% B, ISR FH RAPD $8 SUA ATk A6 D B MR U5, J7 6 [+

to
1.4 gitZEHiE

SR HH SPSS 17.0 #A TR TE 24000, HHERERER
F Fisher 5 afiAa 30k x> ku3%, KA Spearman FAHSCHEATAH
PESHT, DL P<0.05 HERAH G H%E X,

2 #R

2.1 HP BEFEER R H 2

BEARE B Bk NCTC 11637 1B B X5 B], 125 Bk B bk
cagA .iceAl iceA2 vacAsl vacAml babA2 FH ¥ 3K 43 %] N
92.80% .36.00% .93.60% .93.60% .29.50% .53.50% ,cagA.
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iceA2 vacAs [HME R T H ALK 2SR FH M2 (P<0.05 =X
P<0.01), HoAth 3% PR 280 PH M 5 L 25 5 TS it 8 L (P>0.

05), L3 2. 125 BREPRZBAEHERER AL kA R LA 1,

%2 HP FEFEB R TRPAEE [n(%))]
Table 2 HP genotypes and subtypes positive rate [n (%)]

Type of disease

cagA

iceAl

iceA2

vacAsl vacAml babA2

i1 2
Chronic gastritis
Peptic ulcer
Bit

Total

65(52.00)

51(40.80)

116(92.80)

28(22.40)

17(13.60)

45(36.00)**

62(49.60)

55(44.00)

117(93.60)

68(54.40) 20(16.00) 39(31.20)

49(39.20) 17(13.60) 28(22.40)

117(93.60) 37(29.50)** 67(53.50)*

7E: 5 cagA.iceA2 vacAs PEHIEZRHHLE *P<0.05,%*P<0.01

bp M 1 234 56 78 910 1112 13 14 1516 171819 20 21 22

M:DNAb FES FERE; 1: THWE; LvacAs HHMH; 3. 4. 5:vacAs; 6. T
vacAm FIMEXTEE; 9. 10: vacAm; 11 14: babA2;12. 13: iceAl, 15+ 16: iceA2; 18
19: cagh MHERT B2 2cagd

1 125 BREHREIRBE HE R R FR vk B

Fig. 1 125 strains by agarose gel electrophoresis

22 BREBERLERNXER

2 6 A LL B PH ARBRIAYT IS HP ARER YA 107 f)
(86.40% ), HP #RERAIAYA 18 £](14.40% ), HX 18 f5i] HP 3t
RAPD 4341 &3, 15 i S8 #1697 RT e B9 AR B A A R RO
SURIE  IESE R R AR E K, Eorb cagA liceAl LiceA2 .vacAsl .
vacAml babA2 [H ¥ & 43 5] B 93.33% .13.33% .86.67% .
93.33% .6.67% ,20.00% , cagA .iceA2 vacAs [H 4 2R )5 T H
b B PRI 2K 8 FH P %2 (P<0.05 5% P<0.01);3 (5l f # AT 1T Jm T
WRIE SCRITE A AR v, R 3 1) s 35 AT BE R T T Y HP
o
23 BEEERSEH EH R HEMBXR

cagA .iceAl iceA2 vacAsl vacAml babA2 Y& A [ 15 .
AEIE R A bR 2 [H] (AR 25 S TR S i R (P>,
05), L% 3,

3 HP EEEB SR Fif. Rk HEMEXF
Table 3 The relationship of HP with genotype and gender, age, nationality, place of birth

n cagA iceAl iceA2 vacAsl vacAml babA2
TR £ male 77 71(92.21) 27(35.06) 72(93.51) 72(93.51) 22(28.57) 42(54.55)
Sex %t female 48 45(93.75) 18(37.50) 45(93.75) 45(93.75) 15(31.25) 25(52.06)
Eig <40 Years 82 76(92.69) 29(35.37) 76(92.69) 76(92.69) 25(30.49) 44(53.66)
Age 2 40 Years 43 40(93.02) 16(37.21) 41(93.35) 41(93.35) 12(27.91) 23(53.49)
X% Han 75 71(94.67) 28(37.33) 71(94.67) 71(94.67) 21(28.00) 39(52.00)
& Zhuang 21 19(90.48) 7(33.33) 20(95.23) 20(95.23) 6(28.57) 12(57.14)

Rik H & Bai 9 8(88.89) 3(33.33) 8(88.89) 8(88.89) 3(33.33) 5(55.55)
Nation iR Yao 9 8(88.89) 3(33.33) 8(88.89) 8(88.89) 3(33.33) 5(55.55)
4 PG & Naxi 8 7(87.50) 3(37.50) 7(87.50) 7(87.50) 3(37.50) 4(50.00)

AR Korean 3 3(100.00) 1(33.33) 3(100.00) 3(100.00) 1(33.33) 2(66.67)
#® Huainan 64 60(93.75) 22(34.38) 61(95.31) 61(95.31) 16(25.00) 35(54.69)
1t I Beijing 22 21(95.45) 9(40.91) 21(95.45) 21(95.45) 6(28.57) 12(54.55)
tHeEH I~ Guangzhou 15 15(100.00) 5(33.33) 15(100.00)  15(100.00) 5(33.33) 8(53.33)
Place offbirth & A8 Hefei 15 14(93.33) 5(33.33) 14(93.33) 14(93.33) 5(33.33) 7(46.67)
Xi#E Tianjin 9 8(88.89) 4(44.44) 8(88.89) 8(88.89) 3(33.33) 5(55.56)
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3 Wik S8y T i RIS A A AT Ao FHULRT AL HP FE B R cagA+,

A IR A — P R BREA T B BOR T, BUAE R 3T TR
30%~80%\", HP YL 5 718 22 Pl 2] SUp 3l s AR B UIAE G
O FEENE B o FEARPE B R IHARTETE | B i A R IEAR DG
EL LR 45 o AR 3IA Y  HP e 5 B I B i C R
5 HP Wk #E IR R A G, 1 HP BRI EE B 5 H AN
LA, AT 5E M R b X HP R YA A TR R S
LA B R 45 SR R, Ry TE R b X HP BRI TR YT $R At
Z%,

HP Wt N 2 &AM EZHE AN EA, EAR
PRAY & BIUE S HP & 1k e al e Al 1Y) B R, BAA Rk
PRIT0 ) PR R EL A W 0 P A AL, TR Y B, cagA JiceA |
vacA \babA2 J&# LK) HP BUR KA . cagA & HP (i £
FHHEF, HIIMY cagA B A AT S Wi R 40 43 58
PERF, (5 15 FR I R AR R AT, S5 | & 9 MR o B
LLAFNF ST RGE , 75 B I8 3 25 A9 HP TR, cagA BHME SR
1 710%~95% , I AN HZMEME B R TH 7 1Y 3 BEB0R &
Ko AMFSE 125 BRI, cagA BBAMEE Ry 92.80% , 5 3C k4R
TERAMFF. ZERATHES iceA JE—FPSI T cagA vacA ()
FHHEF ML AW iceAl iceA2 1 FH M 435I 4
36.00%.93.60% , lig = T SCHR B 7K, BT EZINN iceA
PHPEF IR Y HP R RT3 5 W R B 40 A A i 1 225, 5
RAESIL , 51 R IEAPESZ , CHRE 4", 95%LL
i) HP Btk h &4 vacA 3L BAUE 50%4 47 HP 33k va-
cAP, vacA fIANF KIS 51 (s IX) K F 5 (m [X)ZAL, s
X m XA ZH B R B vacA ST, ASHFSE H vacAs] BUAE H 2R
9 93.60%, 5ICHRIGEHEEA—Z M, i vacAm1 FHPER{H
29.50%, BETEBFFE AR, vacAs]l IERIEZ W T B IR A ML X,
MR I R A SEUN AFN 4Rt rn T g L X B0 HP A9 B0 R
. babA2 B BT AEAIFSY & BURHIEL HP oSt AR &
FrémTith () babA 2 H7E HP SR YL 51 & M+ 48 itz h e A
ZENIGIR)Z e . Matsuda SFUIBFIYRIE , 75 43 2515 3 1Y HP
Bk, babA2 B FAMER N 55%~72%, Hik—HiFHES 5T
B KA R, 25T babA2 Y FHME N 53.50% , I
BT SCHRARE K-, AT RE S rh T B i B AH G Z8 AT LA
P, WERTHLIX HP B R A FE 4G cagA+ iceAl+ va-
cAl+,

Shiota FFF 5T & R, 2k A [F]— B35 16 KR 4s 1) HP 7 Bk
i) RAPD F I SE 5 ALY , Ui [F]— 8 35 15 1738 HP 3 5 H
BRI SIARSFEFGT HAE, 7] — 83 AT ey R e it 245 T
FH AP U TR & T bR, LA R AT 5 5 Fh (B R 2808 E R —
FRANEE i dhe. EIFEON BN TE 6 & 30, %t 8 1R 52
BT Hp AR RAPD F8 £ FIAH [R5 55 B AL, AL 4 % Rk i)
RO RME R . A PTERYT G HP ARER MY 18 4l
BT, 15 GIRFRITHT . )50 PR EA A R+ S IR
SERIERARE KA 3 BT S0 EIE kA AR , 5 SCHR R E
AAFF . Hob cagA (iceAl . iceA2 vacAsl .vacAml babA2 [H{4:
FAMH 93.33% .13.33% .86.67% .93.33% .6.67% .20.00% , ca-
gA \iceA2 vacAs [HMEZR I T LA L PR 2R RY PH M % (P<0.05),

iceA2+ vacAsl+ [ B H  HP MRBRJE S AR Ew o
AN RSN , HP JE P 22 255 ok OC , {ELHUAH

FEHLHI R B A 2020 ARHFSE T cagA iceAl iceA2 vacAsl

vacAm1 babA2 TEA IR ARHE | BOEE AR 58 22 ] B 3%

k22 BTG X (P>0.05), 5 kR IE G Ser A, AT RE

SRR AN [ i DX HP SR £ 3 1 THE e A9 I )

E A MR XY HP EYLAs S , ol R S AT A AR A

S/ DG, BARSSSYE AR HE— 25T
25 LRk  HP B Al RES =) 5 TR A B PR 22 25 AR G

YERE Hi X HP B fUAE A IE R Sl cagA+ iceA2+ vacAsl+, IIfi K

JOEAE AN 3 = 2 PR sl TR DR 1 R ISR, AR 2

B TR 2T e 2 R L R fE ke
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