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Background: Clarithromycin resistance in Helicobacter
pylori is a major cause of eradication therapy failure.
The objective of this study was to determine the fre-
quency and type of mutations in the 23S rRNA gene
in Korea, which are associated with clarithromycin
resistance.

Methods: From January 2008 to March 2008, 353
gastric biopsy specimens were collected from five
university hospitals in Seoul and Kyunggido. H. pylori
infection was defined as showing a positive result in
at least one of the following three tests: a micro-
aerophilic culture, a CLO test, and a Giemsa/silver
stain. The frequencies of A2143G, A2142G, and the
wild type of 23S rRNA and the presence of H. pylori
were determined by Seeplex ClaR-H. pylori PCR
(Seegene Inc., Seoul, Korea). Twenty-nine culture
isolates were tested for susceptibility to clari-
thromycin by E-test (AB Biodisk, Solna, Sweden) or
the CLSI (Clinical and Laboratory Standards Institute)
disk diffusion test.
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Results: From 176 H. pylori PCR-positive specimens,
23S rRNA gene mutations were detected in 38 iso-
lates (21.6%), including 27 isolates of A2143G and
11 isolates of A2142G. Total mutation rates varied
from 15.8% to 31.3% with the frequency of A2143G
mutation alone varying from 8.5% to 25.0% among
the five hospitals studied. There were 10 clari-
thromycin-resistant isolates found by susceptibility
test and they were all positive for A2143G mutation.
But, 3 of the 19 susceptible isolates were also pos-
itive for either A2143G or A2142G mutation.
Conclusion: In Korea, the overall frequency of clari-
thromycin-resistant H. pylori was 21.6%; however,
the type and frequency of the 23S rRNA mutations
varied from hospital to hospital. (Korean J Clin
Microbiol 2008;11:84-89)

Key Words: Clarithromycin resistance, Helicobacter pylo-
ri, 23S rRNA mutation, Korea

rolides®] FH8+ Ao 7 CLAY WATFFE7}L Ax Z7fst
a1 o] A7k FAE =lar AeH8). H. pylori 50l TSk 4
Al Qo] AFAFTES CLA 244 755 81~95%, CLA W
A TFE 0~48%= HarElo] glo] CLA WAlo] X5 Auflll
T3 o] HER o]F #elsh= Zlo] 239 olell
B el Tl 7l b Aol A H pylori 55
o2 CLA W3EF} CLA WA dsts]o] 9hE 23S rRNA
TR AEdel ] FI uEE wslaA} sk

HFH]
=)=

M=

p

1. CHAH

20084 1958 39714 A 8 4712199 570t

84



Hae Kyung Lee, et al. : 23S RNA Point Mutation in 4. pylori 85

(A, B, C, D, E) &23}7| W3} &eljel] W3 8215 H. pylori 7t
o] ol 317 3539 (519 2717, 1919 57, 1489
£9) 69, SIok 19m) % tlho 2 sleik AT 91 A%
© ARl AHF e A=A EalA] (20% glycerolo]
7} brucella broth)ell WAL vl2 -80°Cel] W5 Hslo] Rkt
ARSI Sl A Al

2. H. pylori 24+ XIE

H. pylori 7%3-& m| 3714wk, CLO HAK RG24 R
A 8 22 9] H&E/Giemsa/silver A& Alefslo, o]%F s}
2= kAl A H pylorioll 718 2oz Aolsiga, RE
Aol A 34 A SATeE Aot

3. CLA LHMREX}L 2AL

1) DNA £2: 9] 4722 0l|4 DNA £ QlAamp DNA
mini Kit (Qiagen inc., Valencia, CA, USA)YE Ahgslo] A=A
9] 71E AwAel ukel Alfesict. 9 A7 225 micro-
centrifuge tubeoll B3z, ¥hAS A7 s}7] S8 ATL buffer
180 £ L9} proteinase K 20 #LE Wol ¥ 56°CollA] 2hA14]
L3l w7bA] vkx]slAh. AL bufferol] proteinase K 200 2L
E 92 F 70°CoNA] 1027k WHS-AIFAEk 100% ollghE 240 #L
£ A7ksto] 1587 4ol ¥ QlAamp spin columnol] o]
8,000 rpmellA] 127 ARl sdeh. AlXS $13ked column
ol AW1 buffer 500 # L& Y3 8,000 rppmol]4] 187+ A1 22
3}, 22 AW2 buffer 500 £ LE Yol 14,000 rpmoll A 3E7F
AAE=88IeE Columnoll Eo19E DNAE E&lsl7] 9l
AE buffer 200 2 LE go] 157F 91Xk & 8,000 rppmellA] 15
7+ A2l EelEl DNAE 2kel4 533 = A|(Beck-
man, CA, USAYE o|-§3lo] Aakslar A-83l7] 714 -80°C
oflA] H3fslgirt.

2) LHMREX} 40| ZAk Dual priming oligonucleotide sys-
tem (DPO) 7|H& Eslo] 7NWEE Seeplex ClaR-H. pylori

M 1 2 3 4 5 6
1,500 bp  e— — — o, e e .
1,000 bp ™ e mEE — — — .
—_
500 bp e
T00DD o - ——

«—— A2142G (194 bp)

<—— Bottom marker

PCR 7]E(Seegene Inc., Seoul, Korea)®] Seeplex Home-brew
primer mixE o|-&3to] FHAE SH3lick DNAS S5
GeneAmp PCR system 9600 (Perkin-Elmer Branchburg, NJ,
USA)= ol &33lem, 94°CellA] 155 F<F AT % 94°C
ollA 30, 65°CollA] 30%, 72°CollA] 1822 403] FZ313)
o whhe 2 12°ColA s¥7k S Ak

3) Znjo| mA: FZ5 DNA AHE SpLE 2% optzs A
% o]g2lo] 100 voltell Al 3057k 217] 3% ¥ ethidium bro-
mide 3Afelo] AsI4l FobzerdslelA] WES Helshol
621 bp Abmo] WAEH H. pylori ¥4 & 34813t H py-
lori ¥ 7MIA] 194 bps} 475 bpe] Hlo]ad W=7} WA
orom] oRl(wild type)oE, 194 bp AHEo] elxm
A2142G o3 0. &, 475 bp AHEo] Kol A2143G Hol¥g o
2 s kFig. 1).

4. BEH ASN HAL

297F5oll W34l CLSI (Clinical and Laboratory Standards
Institute) ]I (147 F)olvh E-test (157F) (AB
Biodisk, Solna, Sweden)Z CLA Z<rA ZAE A]383)9ic) o
23 A 7 AEe HeE Aldgol FAA Me-
Farland 2.0 &5 & 2k320] 5% blood Mueller-Hinton agarol] #
% CLA 15 ¢ g diskE #A] $loll 3L 37°C 1| 274 &30l
A 12A17F 5}t mk A Z7do] 22 mm wukYl A9
Ao g FESIITHI0]. Btests 2EHS vl 9ol 31, 37°C
n| 2714 7 ellA] 72417 E]F iR H A A EETE 1 g
mL o]de|H WA ez HAsGICHI
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EAIA = SPSS (ver 11.5)% o]&&tgth. 570 WA o]
op &7} HolF o] Hlk X}o]E 7lo]AllF 77 (chi-square anal-
ysis)& Al¥sle] wlasodt. pgkol 0.05 o3kl A5 5
o felgt Zol7t = Ao IAEch

S.

«—— Top marker

«—— Internal control (900 bp

«——— H. pylori (621 bp)
«—— A2143G (475 bp)

Fig. 1. Detection of the point
mutations at 2143 (A to G) and
2142 (A to G) in 23S rRNA gene
by polymerase chain reaction
products. Lane M, DNA ladder;
lane 1-3 and 5-7, wild type; lane 4,
mutant type of A2142G.
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Table 1. Endoscopic diagnosis of patients at 5 university hospitals in
Korea

Table 3. Allele frequencies of A2143G and A2142G at five
university hospitals in Korea

Gastric Gastric Gastric

Hospital ~ Gastritis Total
ulcer polyp/adenoma  cancer

A 18 8 0 10 36

B 76 13 0 4 93

C 31 3 0 0 34

D 77 20 0 3 100

E 69 13 6 2 90
Total 271 57 6 19 353

Table 2. Comparison of Seeplex ClaR-H. pylori PCR and other
methods

Seeplex ClaR- CLO or Giemsa/silver stain or culture

H. pylori PCR

Positive Negative
Positive 163" 13
Negative 31 146
Total 194 159

Abbreviations: ClaR-H. pylori, clarithromycin-resistant Helicobacter
pylori

"The concordance rate of Seeplex ClaR-H. pylori PCR and other
methods was 87.5% (309/353).
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2. CHAY Xl Ho pylori SNHE

H. pylori 352 353 Z1A1F 207 ZAollA] g7A] Wy o]
AF ok Hol 58.6%0|%th. Seeplex ClaR-H. pylori PCRS
353 A F 176 FANA FAE Hof FEol 49.9%3ict
Seeplex ClaR-H. pylori PCR] RIZHEE 84.0% (163/194), Eo]
S 91.8% (146/159)0191.2, oh2 3714 7AAKCLO 7AA,
Giemsa/silver S344, wlokole] Y] 87.5%°] % tH(Table 2).

3. CLA LY 788 HIT

H. pylori PCR %A% 22l 176 X% 38 7|7} 23S rRNA
A7 WolE Hol 21.6%2] RIEE vEhHIT) #<lol] ut
2} WA AR Wol MIEE 15.8%0lA 31.3%2 thaksiich
A2143G o] HIEE & 153%0]9 3 WUl we} 8.5%oNA]

Mutations (%) of 23S rRNA gene

Hospital ~ Wild type
A2142G A2143G Total
A 30 4 (9.5) 8 (19.0) 12 (28.5)
B 32 0 (0.0) 6 (15.8) 6 (15.8)
C 48 6 (10.1) 5 (8.5) 11 (18.6)
D 11 1 (6.3) 4 (25.0) 5 (31.3)
E 17 0 (0.0 4 (19.0) 4 (19.0)
Total 138 11 (6.3) 27 (15.3) 38 (21.6)

Table 4. Comparison of genotype and phenotype to detect
clarithromycin resistance

Phenotype of clarithromycin

23S rRNA genotype susceptibility

Susceptible (n=19) Resistant (n=10)

Wild type 16 0
A2143G 1 10
A2142G 2 0
Total 19 10

25.0%% VEem A2142G W] HIEE F 63%0|AU L, ¥
o] whz} 0%l14] 10.1%E LSkt Table 3). 570 ¥ A A1 €]
ORI} Ho|gol i EAF o7 (o3t xto]7} glgich
(P=0.786).

4. CLA WY FEn Z8i™o| H|u

kl
u

TUl H pylori® CLA WAE 19941 2.8~4.8%, 19961
2.2%, 19999 7.7%, 20034 13.8%2 Ax}F Z7Fsll L, 20051
32} tisP DollA] 17.2%2 B rslleh{12-14]. £ AFolA] H.
pylori®] CLA WAIZ} A3kl 23S rRNA WAHIE = 21.6%%
vebskout CLA WA 9 A8 a 2383 o] Y8l eke 74
FE o] 7|E] AR ATl e WAET vlas)
71& ol®ek

£ AFollA H. pylori®] 7Ed3 CLA WA 3] Rigkel] A
23} Seeplex ClaR-H. pylori PCRS 353 Z1AZ 309 73 Aol A]
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71&2] HWH(CLO test, Giemsa/silver 34, vz} Axrl 4
28ke], PA& 87.5%% RN 9] AlI7EA] A4S} b))
o] 7T 84.0%%} Eol% 91.8%E AHAE §-83F Aol
t}.

H. pylori®] CLA WA 71732 8] E.E(ribosome)ol] CLA <A
9] Hglo] Aslxle Aoz d#A 9low[15], ol& 23S
tRNAS| HEeiuio] 9} addto] 9l Z1 o0& H w3 glrh16].
A Qo] x= T2 A71AE 21429 2143 4]l ad-
enine®| guanine® & X|¥kx¥]= 797} thE-Eol#[17], =EA
214281 %] ol| adenine©] cytosine2 2 X|3¥ = 7-¢-% E1E 3
ATH18]. H. pylori®] 23S rRNA FA} 2] AEeiio]s R
I} v A2142G, A2143G, A2142C Hlo] ¥I%7} =315,
19-21], YE-2 A2143G, A2144G[22, 23], T2 A2144G ¥
o] MIE7} =& Ao Hax| 3 9JrH24]. 3k 20041 Kim
S112]°] CLA WAQ 10795 5 7¥ollAl A2143G Wlol & &
5}Ach van Doorn S{19]1 129 o] % 44.1%7}
A2143Go| 3L 32.6%7} A2142G Wo|golgirta sl A, o]
gt Ho|7t AAI o2 AT tii& AA gt &9
wel ydale, Zaks o ~Eg|Ug]o}, Wiylo], A9A W B
2 o] 67l I7kel| H1E xfo|7} glekar sfick. B ool A
£ 176709] H. pylori PCR %A 7AA|S 23S rRNA Ho]7} 387
FollA W= o] 21.6% 5 AR om, HAZE Wol HiEe
15.8%0114 31.3%2 tleksldct Wo|d 38¢F%F 71.1%7}
A2143G Hol3o]g L, 28.9%7} A2142G Ho|g o g eh}
Al Kim 59 Zu] 2.31[12]¢} vlgk A 3to] 9l 21} van Doorn
S[19]7= vhE ZAE Eick A2143G ol T} A2142G H
o|g o] HlE= Wdol whe} vhefelglont SAH R {9
3 Aoz glAehP>005). BSHE HK19] ¢ A2142G Ho|
32 A3 AZEA) kL A2143G Hol ¥ 15.8% H 19.0%
2 Uelydrh o2 ¥de A2143G Ho]3o] A2142GHEL; H&
HIEE Ho} cHY9 7397 A2142G Hold 10.1%E
A2143G Ho|¥ 8.5%cll Hl3l] =& HIEE =Wt o]¢} 72
o] Aol uhz} Blo| o] vy} chekit A FT W A
£ 53l Elslof | Aot

van Doorn {1912 CLA WA 130TFF 5 12773497.7%)
& 23S rRNA Hol7} 9J9laL CLA 54 16975 F 16775
(98.8%)= oF¥E o2 CLA 24 74 719} 23S rRNA H
o|e}e] Apolof] 743t Ao glrkar Harsgict B ool A
% CLA 74 74 72k} 23S tRNA Hlo]9ke] ol o] 9}
P, CLA WA 109 F 1095(100%) EF A2143G ¥
olg& e, CLA s B 199F 5 167
(84.2%)lA ob¥H S VeRIQEE 375(15.8%) EUXE
ol ol A AA Ao B84 o] wiAlE b of
3} Holgo] Zro] 9l hetero-resistance TFo| A <
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= RIY 197} 23 E=T(Fig. 1) A2142G WHo|g o g 3
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=
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=RREE=

SN Helicobacter pylori #39 Clarithromycin
U8 23S rRNA {TA} SO B Gior oipt G

7hE2ichstn o|njrls} 'FgtEAte|stm A, Auinistin A, SEtetrhstn o|nirhst FgtAte|stmA,
‘SUChstm ofnichst RThAte|St Al PSATSt o|BieHst MS0lAE Yl FITZAte|s T,
*sit2 o|Z2Afet, ofstoiRithstm o|nichst TRIEtHAle|St A, Cuinistm A
= 1 15442 3 4 = M5 5 6 7 8
olsd’, xsiM, 2H=", o|ojA", 884>, ADILP, 0|F=", Ol0jof", &MIIH

H{A: Clarithromycin (CLAYWA- Helicobacter pylori 7+32] ¥ X & Asl9] T3k Qle|r}. B odlof|A] = gharof| 4]
CLA WA} <de] Sh& 23S rRNA 47 Wel9] nixel §3E BAstaAl & ict

HH: 20081 195E] 20081 3U7MAl A&dt A= &A] 5/ tiEhE el Hag 3k4) 353 o 2 HE] A=A
ANFHSACE. H pylori®] 7ZeA 3782 W 27wk, A& e a4, Giemsassilver )T g7HA ek <F
A9l 739 H pylorioll 7435 Ao 2 AJsldcl. e ZA|ol Seeplex ClaR-H. pylori PCR (Seegene Inc., Seoul, Korea)S
A13¥8led H. pylori 33015, 23S rRNAS] oFA83], A2143G B A2142G Ho|¥ o] HIEE Atk 29750l tiallA &=
E-test (AB Biodisk, Solna, Sweden)t} CLSI (Clinical and Laboratory Standards Institute) U]~ &b o 2 CLA ZHAl AA
£ Al

Za} 176702] Seeplex ClaR-H. pylori PCROFA ZAA|Z 23S tRNA Ho]7} 387F(A2143G 2775, A2142G 11FF)lA]
=0} ol MIE 21.6%E Erh & o] HIEE 15.8%0l14 31.3%=Z ol ule} chaksiaic). A2143G o] HIEE=
5 B Aol A] 8.5%0lA 25.0%F thoFslsiel. CLA ZHrA AAIA 10977F WS Uil sdl B A2143G Hol&
e CLA ZHr4 AAA A UeRE 1975F 3571 WolFolqdrt

AE: g7ollA CLA WARIEE 21.6%°]9 o} WAl 2k 3 9l = 238 rRNA F-312} HWol= od3t7] ol we} Hize}
o] theksloict. [CHEhdMD|ME8E5|X| 2008:11:84-89]
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