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Abstract : Helicobacter species have commonly been isolated from the gastric mucosa of humans and
animals, however have not been known its association with clinical signs. This study was aimed to detect
and identify Helicobacter species in the canine stomach by urease test and polymerase chain reaction(PCR).
A total of 87 dogs in Kangwon and Kyunggi areas from August, 1998 to June, 1999 were examined. The
detection rate of Helicobacter species by urease test for fundal biopsy samples was 83.9%, and positive
rate was increased as incubation time was increased. Helicobacter species was detected in the seventy seven
dogs(88.5%) of total 87 dogs by PCR. The fifty five strains of the 77 strains of Helicobacter species were
identified as H heilmannii and the three strains were identified as H felis by PCR, but the nineteen strains

were not identified.
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o #2 Zr¥= ] U Helicobacter species®] F& &
213}7] $1&8}ed urease test?} PCR W22 Helicobacter
species FEHENE ZA}SEE PCR WY 2.2 Helicobacter
species®] F& I3t

Mz ® Yy

AlBaa

19981 SUH-E| 1999 6¥7A] FAEe} A7E A
o] =AM £23 7] F Sl 817 o] #
2= g 53%, YUy REEEHYA AL
2 YA 2 A4AHA 759 AL e
AP e £3 29 2758 T £ 5 o
22 39tk H¥A F 80FolMe IFAL FAFe ¢
AR} FEE K9] AL 2xX2mme] IAE HFH
stgon, Aty BEEEH YA ARSS TF
of el 9 WAIZ-E ANl A7) 29y 23 %
A3t urease test} PCR Al AHg-algich.

FAEES A% TRYHGA 1242 FEA L,
87% 5 FAL 45%(51.7%), LA L 42F(48.3%)°13]
o, E2HE = FAHol 45(T3.6%)E 71 Bten,
%€ German Shepherd”} 205-(23.0%), Poodle®] 15
{1.1%), Golden Retriever’} 15-(1.1%), Cocker Spaniel®]
15%(1.1%), Yorkshire Temier7} 15(1.1%)°| 2t}

Z3|9| urease test

AT 229] urease testS 9181 Christensen's urease
brothE AHE-319] 05 ? Wl =x] m! T trimethoprim (Sigma,
USA) 2.5 ug, vancomycin (Sigma) 5 pg, polymyxin B
(Sigma) 1.251U % amphotericin B (Sigma) 2 ug% zHt
A7ret.

AFF 2L HdE FHRTE AH st 4719 broth
500 wiell HEF 5 37°ColA 05712, 1A, 3A1ZE ul

ELE

3%

FT ¥, urease®] T3 F-E Ade] Wtz 18It

DNAS| #*&

Helicobacter species®] &ol §AAE £Z3l=d F
o2 ]88 DNAE Germani $%¢) Wgoz 234
A F&3qrt

Oligonucleotide primers

Helicobacter species®] H&& 913 PCRE #1314
Germani 520} A& Helicobacter species®] 16S rRNA
FHAE FFY 4 Y& Helicobacter species®] genus-
specific primer 1%} (HG-1, HG-2)& ARE-3IIY. H felis
9] T4 & 918} Solnick $%¢] AA 8} urease B -3
AE ZEY 4 Us H felis-specific primer 1% (HF-1,
HF-2y& AMS-81T). 2813 H heilmannii®) 588 9
8)4= Neiger 50| AA %t urease B 428 5&8
4= 91 H heilmannii-specific primer 1% (HH-1, HH-2)
3} urease B H-8A9] nested PCRS #13l Solnick ¥%
o BA& H heilmannii®l 711 EE sl AAg
primer 1% (HH-3, HH-4)& §4J (Bioneer, Korea)dho] A}
2314 tH(Table 1).

Helcabacter genus-specific 168 rRNA #EX} &

Helicobacter species® 7&3817] 913 PCR WF3-d42&
5mM deoxynucleotide triphosphate (dATP, dCTP, dGTP,
dTTP), 0.1 mM HG-1 primer, 0.1 mM HG-2 primer, 5 unit
2] Tag DNA polymerase (Promega, USA), 10X PCR
buffer, 25 mM MgCl,, DNA template 100 ng® B#8 5
F4E EPsId F oot sou E=F 2AsdTh
PCR -3-98-& thermal cycler (GeneAmp PCR System
9600; Perkin Elmer, USA)E ©]&-3la] 94°CollA 587+
denaturation A17] ¥, 94°C| A} 133} denaturation, 55°C
oA 187} annealing, 72°Ce4 187} extensiondHs 2

Table 1. Oligonucleotide primers used for amplification of nucleotide fragments of Helicobacter species

Species Primer designation Nucleotide sequence(5'— 3") Product size(bp) Reference
Helicobacter s HG-1 AACGATGAAGCTTCTAGCTTGCTAG 299 Germani et af®
ercobacter spp HG-2 GTGCTTATTCS*TN*AGATACCGTCAT ant et ar-.
, HF-1 AATGGTGTGCCACCACTT . P
H felis HF-2 AAGCCCACTAACTCCGTTGC 1,000 Solnick et al
HH-1 GGGCGATAAAGTGCGCTTG <80 Neiger ef ai®
HH-2 CTGGTCAATGAGAGCAGG clger et a
H heilmanii HH-3 GACAAACCAACAGCCCCAGC 157
HH-4 CGGGAGTGATGGTGGTGG

*$=CorG;N=A,G,Cor T.
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g 353 wHEsle] 2ZAIZ ¥, HFH oz 72°CA
1087} extension AlFH T} FE% PCR AF1Hg9] ¥le
TBE buffer (0.IM Tris base, 0.IM boric acid, 1.8 mM
EDTA)E A A2 AME-3F 1.5% agarose geloll A A7)
F& HAIF F, ethidium bromide 29 (10 pg/mhoE
G 5, UV-transilluminator (BIO-RAD, USA)E o|-&
3te sl

H fefse| wease B fHXte] H&

H felis& Z1%317] 913 PCR ¥hg-4& 9]¢} 29l
H felis-specific primer (HF-1, HF-2)& AM3-8l59t} PCR
REE-& 95°Col|l A 3%7} denaturation A|Z] Fl, 94°Cell A
187} denaturation, 62°ColA 187} annealing, 72°CellA
2%-7) extension 3h= & 353] kBt FEA)Z]
%, HFH o= 72°Co A 1087} extension A ZTh.

H heilmanni el urease B {XX| H&

H heilmanniis 2&317] 918 12 PCR ¥H34L 9
S} ZIET, H heilmannii-specific primer (HH-1, HH-2)&
AHE-39 T PCR ¥H3-& 94°CollA] 187} denaturation
A7) #, 94°Cell A 3027} denaturation, 45°C1A 30&
7} annealing, 72°Coll4] 147} extension he #H4-2 35
3| uiEsle] FFAZ F, HEH R 72°CHAM 108-7¢
extension ’\]Zi‘l}. Nested PCR2 913l 12} PCR A4t
E S5WE #FHslod PCR template® AHE3t9 3, PCR
primer (HH-3, HH4)§— A8 71el ¥EeAL 9t F
Atk PCR ¥k2-2 95°CollA] 187} denaturation 2|
71 H, o4°ColA 3027t denaturation, S0°CelA] 30&7¢
annealing, 72°CllA] 187} extension &+ 3L 353
a3l F2EZAI7 F, HFH oz 72°C A 1087
extension A]ZT}.

HgtEs ¥
PCR A1HE 2] Bo]A)2 ¥913817| 9314, Helicobacter
HG-1 = Vspl « HG-2
5'(65—90) (169) (478-502) ,
(A)
1st PCR HH-1 » AlwN I « HH-2
, (980-998) (1,265) (1,542—1,55933’
Nested PCR ~ HH-3 =» ' « HH-4
(1,096-1,115) (1,435-1,452)
(B)

Fig 1. (A) Vsp I site of 16S rRNA gene of Helicobacter
species. (B) AwN I site of urease B gene of H heilmannii,
Number in parenthesis indicate nucleotide sequence in 16S
rRNA or urease B gene.

genus-specific PCRoNA] At FELHE 25 g A3 &
o} Vsp 1 (Promega)2 2 37°CollA 447} E<F 48kA171
$- 2% agarose gel4 F 71958t UV-transilluminator
oA ERISATY. 22151 H heilmannii-specific PCROIA
A FENE 258 AF S AWN 1 (Promega)>
2 37°CelA 3A17E FRt A8AT] F 2% agarose gelo]
A A 7199 %3t UV-transilluminatorol] A <13}t
(Fig 1).
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=uie) Aol FE A ZEEo U Helicobacter
species®] F8E& Fst] 7] 872 AR} KERE
AR5l urease tests} PCRE Helicobacter species®] 7+
HHHNE AL TS HAlE ogat e A
£ Ik

ZX 9| urease WO 2Bt Hefcobacter species
o Hi

ddHoz H4AHL A 81FY AR} FEF
Helicobacter species®] ZE-& #1187 Hsle 7] £
$9] ZZ& Christensen's urease brothol|A] vjFst A&
2 Table 28} 7St}

AR FER AL 37°CHA 0547 wiFE
Z Z+ 299 urease YAEL 7z} 73, 6%(64/87)9}
48.3%(42/87)C1 3L, 1A1ZH Wil F B2 242} 82.8%
(72879} 63.2%(55/87)°11 o, 3A7F & FAHE-& 7+
7z} 83.9%(73/87)9} 65.5%(57/8NE i FA|7ho| HojF
E A Eo) 735 HTable 2).

PCROl 2|8t Heicobacter species2| ZH#

F 8759 floliA Helicobacter speciesZ 73%6‘]'7] 9
8ld urease testollA] HE FAEFE UEM YARE )
S 2 Helicobacter genus-specific 16S IRNA A&
PCR 7o 2 #8213 A3}, 775(88.5%)2] 7N olA] 399bp
A71¢] band’t F3EACKFig 29} Table 3).

Table 2. Degree of urease activity for the tissues from
stomach according to incubation time

Urease activity(%)

Tissue
0.5hr lhr 3hrs
Fundus 64/87*(73.6) 72/87(82.8) 73/87(83.9)
Antrum  42/87 (48.3) 55/87(63.2) 57/87(65.5)
Total 66/87 (75.9) 73/87(83.9) 76/87(87.4)

*positive samples/tested samples.
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Fig 2. Detection of Helicobacter species in biopsy samples
by PCR. Lane M, DNA size standard (Amplisize™, BIO-
RAD); lane 1, PCR product of urease B gene of H
heilmannii; 1ane 2, PCR product of urease B gene of H felis;
lane 3, PCR product of 168 rRNA gene of Helicobacter
species.

Table 3. Detection of Helicobacter species by PCR in 87
biopsy samples

Detection
No Rate(%)
Helicobacter species 77/87* 88.5
H felis 3 3.9
H heilmannii 551717 714
Nonidentified species 19777 247

*positive samples/tested samples.

PCROI oi8t H heimannie| &8

Helicobacter species®] 4 8 PCRY ]34
Helicobacter species®ll 7Z+g9€ Ao & 1€ 7758 W
A}0. 2 H heilmannii-specific primer(HH-1, HH-2)& At
83 PCRE A8 23} 580bp 271 band?’} HEE
2] gkeh. agsle] PCRY) WS S7HA19171 A%
o nested PCRE A%+ A3} 35Tbp 2719] band’} 55
T(71.4%)00 4 BEEO] H heilmannii® 57 319 THFig
29} Table 3).

PCROIl 2lgt H felise| &3

Helicobacter species®] $7-& $1% PCRel| &3t
Helicobacter species® ERIE 7758 WY2E H felis-
specific primerE AHg-3lo] urease B #AAe] 5&&
PCR 71¥og #21% A3}, 1,0000p 2719 band?} 77
T F 35(3.9%)0°0 #E&= o H felis® 54 3R THFig
28} Table 3).

IaEY 775 F 19524.7%)E H heilmanniiSt H felis
A%4 primerE A3 PCROIA WH3-& HolA] gdo}

Q

@es -

A

_\'.F_
€ Y F YUSIrtHTable 3).

Helcobacter species2| PCR M4iHRe| MBtEAEA

Helicobacter genus-specific 168 rRNA #-3xte] 5&
o €3] Helicobacter species 2 BRI® 7759 PCR
AR BolAd-g #R15}7] 918t PCR AHEE Vp
102 A8AIA #1332} 399bp 2719 Helicobacter
species PCR AJAHEo] o 43t™ 295bpst 104bp 271
9] ¥ bandZ YrolRtHFig 3).

H heimanni 2] PCR diHRe| XiBtE @A

H heilmannii®. 8219 5552 PCR A4HE<] ol
2 #8<2137] A3, H heilmannii urease B F 4212
PCR AAHE-2 AN 108 A3AAH 1% A3 35Tbp
3719 H heilmannii PCR A4HE¢] o 48t5H 187bp

bp 58
400 —p <— 399
300 —» “— 205
200—3 8

Fig 3. Restriction enzyme analysis of the PCR products
of Helicobacter species. Lane M, DNA size standard
(Amplisiz™, BIO-RAD); lane 1, undigested PCR product
of Helicobacter species; lane 2, Vsp 1 digested PCR
product of Helicobacter species.

M1 2

bp
bp
400 —> L «— 357
300 —»
200 —» £ « 187
s 170
100 —

Fig 4. Restriction enzyme analysis of the PCR products of

H heilmannii. Lane M, DNA size standard (Amplisize™,

BIO-RAD); lane 1, undigested PCR product of H heilmannii,

lane 2, AlwN I digested PCR product of H heilmannii.
*The numbers at left are size of DNA marker.

**The numbers at right indicates the expected size of PCR
product.
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<} 170bp 2719} ¥ band2 WFo]FTHFig 4).
I @&

Helicobacter speciest 7t 9130 H&e] 9+
27 A3 ), 53| International Agency for
Research on Cancer®|*] ¢}HE 2 (definite carcinogen
group)2 E-F31EA T4lo] FulE 2 Uh

zt 589 AN Helicobacter species® &3
= WHO 2 urease test, urea breath test, Warthin-Starry
silver ¥4, PCR 713 "A&H HAL §o] o8-8
T}ISI6182 o] 2 urease test Helicobacter species”t 8.2
& Fliske B g o] &3 A o= Aol Helicobacter
species 7] ) 7HF E3] o]&== WyeltHt
aejut AAF ZF o) 10470 0|42 Helicobacter species
7t EAJsteol Jgut-go] veh RIZEE 70~90%
o]t}

E Ao xR yrease BAL 0547, 1417
AT i F 2AR A, 242 73.6%, 82.8%9) 83.9%
o FHESE BYoH, FERE AN A3 242,
48.3%, 63.2%% 655%2] ¥ ES EAh o] AFde
Happonen ¥'"°0| urease 438 1A17F ¥l F A8}
BIg AAR 95%, FEF2] 62%9] FIEET A
AR FHEL 122% F= WA e, FEF
FHELE 1.2% BA VEbETh 283 ¢ §29) HEE
3} B)A] urease B4 3A7H F AR FPE0l ¢
2RSS BOE 298 AZES A P2 HEFE X
A}, Urease test A3} WA 7|52 urea broth®] A W&}
Qe Norris B3 urease test ¥4 B4 715 A17HE 24
AZko 2 FEHom, oF T8 urease test ¥ WY 7]
F AI7HE 05478, 1X7E 3 7Ee g Al Zh At}
o} FAB/A A7H zpel7t Qo] P gl xbe) 7t AR
o} AZEA T 22l 3 24417 ol Fol urease test 2
£ ¥RI8VH Proteus mirabilis®} Pseudomonas aeruginosa
53} 712 urease® A2tshe AU Al dl#ol] AW
o] U 7FsAlo] itHs B Ao e ¢ $%¢] A
ofxje} 7o) urease test Y T Z1EAITRE 0547,
A7, 3A1ZE B9l 2 P ES ARl YA RS A&
F) 05417 9 1A17E F2] Y E Aol 92%%
127%2 2A etk e, 1AZE-F9 343 3]
AE AolE 1.1%9} 23%2 2 #Aol7t A3t
Helicobacter species &8 $1¥t urease test= 37°CollA]
1AIZE Wl & ¥k AE Hrishe Aol mE A7
ol Helicobacter species® HAME & & HFT W
oj2}al AzFE Qirt.

PCR 7198-& N3 § MEoNA Helicobacter species®]

Eol3Q] RARE FEAA Akl WEoE viZE
9} Bolxrt B8 Helicobacter speciesE 7 &3}7]
% B 93 PCRY EolA4& ¥37] fltd, vip I
o7 A23AA BRI A o FetAE 295bpst 104bp
Z719] % band7t ERASATE 1A Germani 522
A7l BUR AAEM B I FHEe Mol
Helicobacter species Y& 818 4 Ut

Chuanfu $*& Helicobacter species®] Z&& 9% ¢
=7 9] PCR 719 WzEs} Sol=E 22} 100%01:
o, e}z HE o] 88 PCR® Helicobacter species
HEEL 7H7} 84%9) 25% ©|UThS. B 3F]Th. Neiger
T 497 519019] PCR AAMNAM 77.6%2] Helicobacter -
species HEEL B39 20, Nomis 57 155 1%
o]2] PCR ZAIIA 66.7%2 HEES REYTHT B
gk B drdMe dAFoE FAAA A 81 e
PCRl| 818 Helicobacter species®] HEE-S 88.5%2A]
Neiger 5, Norris %% ¢t %9 Asuvhs thd &
< Holith.

B AFAM H felis2 5HE 35 Helicobacter
species-specific primerdl] ¢]3}+ PCRell |8t} Helicobacter
speciesZ BRIEAT H felis E0]H<] ureasé B #37}
£ Z2EZ¢ 4 & PCRE AAR Z3 dAsidd
1,000bp =71¢] band7} #RA=ACE 1AL Solnick 5%
o] A7 Ao} FYFH AAE vehfo] ¥ Arelr F
A&k Aol H felis & A ¢ AJch 282 ¥
AN H heilmannii® A%&387] #15+4 Neiger 5
o] HAT urease B FHAE FFE F Uv primer
(HH-1, HH-2)& A18-3t9 PCRES AAISH A3} A%
580bp =719} band7t EIS|A] gkl nested PCRE 913t
of B d1olM primer(HH-3, HH-)8 AA 89 12}
PCR ¥H2-E& DNA template® A+8-3+ nested PCRE
AA|E A3} Helicobacter speciesZ. R1E 77% F 55
E(71.4%)04 A4HG 357bp 22712] band”} B2 = A
t}. 28] nested PCRE S04 & #213}7] ¢35t
Solnick %01 B8 H heilmannii®) urease B FA A}
A7 8L B4t nested PCR AAHES AtA A
AN 1282 431x7] 23} 35Tbp 71¢] band7} <4
3™ 170bpe} 185bp Z71¢] F band= A= o]Al 55
F(71.4%) BA 7Y H heilmanniiZ 215 A}, Neiger
FHe 4NYolA 134)9] s8wlele] HARE AgelE &
AV At 78%7F H heilmannii®l Gk B s}
How, Eaton 5% U3H oz 7% e7f oA 44
ol A% A 7 31k, shelerdld B3 ST = A
grizlel Aol ojfE A 15WEE AL A, AY
A2 RIHT U MY 100% Aol o)gE A9
67%7} Gastrospirillum hominis (B3N H heilmanniiZ
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NEEHURE) B H feliso) ZRHATHT Bost4c)
& A7 H heilmannii®] &L 71.4%EX Neiger
Y9 79 € ¥ Baton 5 B ZHE Hke o)
& WSt} ofs} 2] H heilmannii®) &S 2pol7}
Yeh ke olfE H heilmannii?t 74R17ke] A3} go)
3 doluE R siAZH] HEE = e 71319 o)
o 7103k AoE ABZIH AT},

& A7olA t3EE F-EL Helicobacter species
o ZgE ez UL o], A, EF nje
Helicobacter species H&8oll= o]z} glo] ¢t F%e)
Ao} fARIE Y. el 8 289 Helicobacter
species?ll ZFH€E 7HA 7} TR Helicobacter speciesd]
E ZAEUSAE 8213171 9381 Helicobacter species
7} &€ RE MEE H felis-specific primerst H
heilmannii-specific primer& AMS-8led PCR 71928 =
A A3} & Al ©E %9 Helicobacter species
7t FE ZA9¥E 24 @30T £ gl

AR FHAME FEES Helicobacter species
#HEol T3 AH =R gdol, o]o] i A7} vlF
Ao 2 78 Bl FuloM AR EE HEY
Helicobacter species ZFEE0] 433 & ALE 2A}
Eof of Al g o8 Rofo] B4o| 97 H)
222]31 7§e] Helicobacter speciest AFgolA Avpg 7}
40l JE AoZ BIHT gloug ol Al o)
¥ AsHEQ At e g Aoz YZAEUY. £8 B2
Al E BAF WA Helicobacter species®] & 2
Fo] FAUE ANFIART Yo ze A Aol 9l
< RN A1l Helicobacter species®] 9, Helicobacter
species?l] THH X8 e B dpguiale] e 9§
A7t F7HH o= o) Fojiof T Aol AZE A}

i B

Sl FA4 el FEAEA 29H e
Helicobacter species®] 3L 913l 1998 8H¥-H
1999 6¥971x] A xe} A71% e & 875%9 A
AN fAR} FEEE ANFH S urease testt PCRE
HA) 54T

Urease testol] 2] 3} Helicobacter species®] 2 & &&
83.9% o]0, urease test®] WA E-L FF 2] ujgA
Zro] oA=& Frisldr). 283 PCRY 23l &
87F F T75(88.5%)°N*1 Helicobacter species’t 7 &)
Atk

PCRel 913} Helicobacter species®] ZA9E AL R
H$AE F 77%F F 55F(714%)= H heilmannii, 35
(39%)= H felis®ll #EE ALz Ao, 19

4%

(24.7%) 5= Helicobacter species®] £ 5% 4= ¢
Atk
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