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Abstract

Helicobacter pylori is a gram-negative bacterium, which infects nearly half of the world. About
85% of the infected people have no special clinical manifestations, but it can lead to serious ad-
verse long-term prognosis such as gastritis, peptic or duodenal ulcer, gastric adenocarcinoma and
mucosa associated tissue lymphoma. High altitude areas have the characteristics of hypoxia and
cold environment, and the medical and health conditions are poor. The infection rate of Helico-
bacter pylori is higher in lower altitude areas. Therefore, the accurate detection of Helicobacter
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pylori is of far-reaching significance for treatment and prevention. At present, HP provides a va-
riety of conventional detection methods, including fecal antigen detection, rapid urease test, and
polymerase chain reaction (PCR) detection method, which is a research hotspot at home and abroad
in recent years. This paper summarizes the research status of Helicobacter pylori infection in high-
altitude areas, and discusses a method with higher detection efficiency, in order to accurately detect
HP infected residents in high-altitude areas and achieve high-definition elimination rate to im-
prove the quality of life of people in high-altitude areas.
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1. 3]

Bl | THEAT 14 (Helicobacter pylori, Hp) /&2 —Ff 2 [ R E, FEEM T B LR, S@MHEshrE s £,
THAMEB A AR i« B AR AN 0 B G 4L 2k B8 56 R A DI [1] - Wy [ TR AT K et ST 44 {2 N 1,
{ELIE £ 95 N R 24 85% F TCATARPREIR S AH DG AE[2], LRI % T2 BEALHE 11 LR 4% S 3R 1R 1. i
RNFET RAER 22 5. Mg E . iR Rt S AR I R 4 RIS R R 2 (3], ARSI LR M,
B [ o YL ik 50% /0 £ [4], (BIEHHR il chX, HP BHPEZR Sk 68.67% [5], 5 M LT i da
FEFRAE 2200~5000 m K JE AN, Hp BEYLRRik 70.95% [6]. MixtT Hp BRI 72 E 2, . HH
TRHEEAG I T DU R SE I . B R % ek, BC B MC IRRMARIRKSS, (R riE T Hp
(155 70 B 25 PR I B A JS PRV . Ak, SRA e =0 B (PCRYRTIN Hp (19 5k B NI ST 4k s, 17
EXT HP B B MDA L B ) BB AT AT A, v HP PR RS IS YT SR T VR R AL B AT
FEI SL 6 AR -

2. BIIRAT B & FR AL

Hp #id #iEia s LA FE o 7 fa e e B _ERAIE, 5 8 b BN R 5 L S AR 4
o AR KA TR, WA SR IR SEEE 78, HET R 2R e A AR IR R A 7]
R, B - BIRE SRR ht, BRA B EAMHLE & BASR, W FEsE A L8], HP
A LA 2 F 7 A B R DNA SIS SE A RAE, i K EIE(E, H hp AYE I H LR 40t
TEUED Ay AN, e B R AE R B2 G N [9].

AL HP BAA AR R AR K HUR A (CagA) lids 5 L BRI 25 A A e S PR 538, RIS e B 4 AN 17
MR “ 1857 1A, 5 B B R FRAH 5% (R 40 1 AR At mT DL s el 7 B8] i 52 [10]. Hp Al CagA
FAR TR R (VacA), gtz et A A B (DupA). SNE RAE R [ (OipA) 545 FH 45
FEHARS, 5BER. B OEER R RE VI C[11] [12] [13]. B4k, TE E o RGARGEE T E
FREZMVEN, TSI ERR AR THL HRfb SRV [14].

3. Bk SN R E
U TSRS]I 50 42 W HHhJ 1 Pt A X 10 L) Hp SR ik 68.67%, 23 v TR i

][l
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R M1 57.33%. N IX A RA PR BRI, B0l B R L T REIRE T, A5 5 B R i
Pi, BTFREHZZ R RIEE TSR, BRBEEREARSS, NI T HP 5 EIE[S]. A MK
WHFE, @it DA BT e SIBEE R EXN T Hp RUBGSENIECR,  mifE ot R AR, Uk
AbJE RONBIFE N i3 F F A RS mINE . mRIRO B, AR, BN D, i, mif
PAIX EZAEMOL N E, P A AL ISl GEX T RIS &5 4L, 1 Hp &
FERVRA A, w0 Feald PCR AT IR U KA K i Hp # DNA, SRl HP & 48
Fr A MR 7K A ) —Fe s 2= Rl Hp, 25T 16S rRNA RN, 158 51209 [ AR L 98.98% (1 [R5
P, umEH XX Hp 208 KRR AL 7 2 B KIR[2]; 734k, e o X BT DA A F
2, IR DA @EEIRBOVHESS, b RADARE. DA S Hp BRI R &),

4. BRI RN SE

Hp 324t 7 2RI, A °C 8 MC JREIPIIRG . SEEHURAI . PR R R ARG 5 S 4
SR | P AT T (4 A o 58 5 i e 3 B (PCR) AN 5 95 o

4.1, (ARRBFHME

W LVRER AT 7 i, 7B B BB E AR, s W Hp BRULMIRT A, s
ZRp IR, G g R A s e ik, BETTDABE S EDWOW SR H A, XREXT Hp HHTXE.
JA % TR 1510 Fe ki 5T 335 1l 5 1 R AR A AT L U B 2R e 0 (H-E ), 191 83.6%FH 45
B BREp[16]i8 I 0 100 filiE&GeE T B8 T B SR B 3T H GUR B A 1, 15 A SUR Bk
AP . BB BRRES N 80.0%. 95.0%-. 90.0%[H4E 6, I 5t 452 B 24H 4% B =456 T HP
PG B B S WHNME . BTV ERERR I A BRER 2. SO0 25 1367 21 5256 St % 1 B AR K
e G55 35 R SR SR A 45 SR [17]

42. HEBREEL

SrERE TR VS, MHA K E T mrE SR R AR R A N AT R, B R R A )] 100%,
AR ARG I 1) G b, (H HLBBURR P 5 L 85%~959% [18] . 41 I 1% 72 6] — i 3~5 KM [d], ¥ K, Gong
[0V} 5T F @ L A 75 66,452 51 8 AR AL AT A 2R, 15 FEAIZ Fr S (8]l 24 h B 7% FHPE 2R 32.84%,
1M 48 h BN 26.25% 145 18, FH UG AT D4 B N R 7BR-KC FH 14 AR AIG o b7 ¥k B3 Hip R S,
EREFRZMEZ], MR FRRAK, /e, B 2RZia T g, = Pz kg .

4.3. PRIEPRAERSCIE

PR JR I S 06 A A AR AT I B PR 2= MR b, RN RS PH EIGIN, SRR X
T PRE. TR, R B A B, AEOCH 9T R ST T VR T T TR AT B 2 K B R ET A 81.2%
[15]. 1EANKS Fimsh e 1B eFF & W ERZEE X, BERAGHRT L. RAGREN R EERNE
o SEIGIE E 7R, A AHEBA T 2 gk g 20] .
4.4. MiEHE

MIEHRIZATINF & T Hp BRGRILIE 2412 W A HT S0, B0 AR ILE F Hp 19G & IgM BriRE s,
(HAEE R T, W TR IUR IS G RIR M, R a4, A I5E B Bl s 21] [22]: ¥ &% LA
ELISA NERZ Ml vk, B2hiR SRR IR Z R sem, E0EEB S FER . R 5 AR .
FEAR LR 23]AF 9T il B 5T 13C 8 1C FRZEMRIRPHTERY) 80 41 e Myl AEAS, 75 LL ELISA K5 i
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FIMERARE . R, URE N 88.75%. 75.00%. 92.50%, HAMEZHNE. 15 HP KR FEFR IR
B RIS VEAN R S5 R 2R 25 PR A I 45 SRS B, R K, X AE SR (2415 S B KA I E A IE ) 306
BN, A S BT HP G253 BI04, | BU4H: CagA (+). VacA (+). JREFAHRL
T M (urease, Ure) (+); 11 #44H: CagA (-). VacA (-). Ure (+); F1A/%4: CagA (+). VacA (-). Ure (+){
CagA (-) VacA (+). Ure (+); iz HPUBST A TIRT T FRBEDS , | Z4ZHARER 2N 95.0%, |1 BUAIHRFR 24 81.9%,
) BUZH AR R 2y 83.9%, FEAIMIE S5 A5 HP FIARBR B BA A R, M3\ 71 H
FREAAR G Y i | REAT B PR R BRI ) 6 e L9 o s Ll iy | VIR R A USRI B Pk | TR A B
IgG ELISA A& 80 1] HP sy F 35 i Hp Budk, 19 HHEmE 574 70.00%. 76.25%. 88.75%, #*
BRAN [RIAFA T L3 HP HAR LA AN R rkr I RLEe, B ELISA R 7 A B At s rer il s o

4.5. PRI IMNE

PRSI — 78 A0 B Hp BUE M i, FER TR Hp-1gG, Leodolter 45
[2517 7t 3 i i U £R 449 ) BAG L IHAEREIR SB35 (0 JRVBUVR A, JEAT A4 19G Wik S 22 W B 2 AT Rapirun
BAIENNE, 15 ELISA IR B5UR B B2 Rr 53 B2 43 719 90%. 68%, Rapirun 271 & I URe BE 2 R
%5358 82%. 83%; Alemohammad 25 [26] i 4E 309 Bl JRIEFR A, N 1gG BRI Gy W R Ee A, 15
HBUBE N 95.5%. KA 90%, HHILER B 7250 F Hp BB E RIFIIREE; 2017 SR — T2
FENTELHE 23 TWEFL, R ARSI FRIBRE A (P B rT R — MR IF i Wik st SR, (e R ZEE—5
(RIRFF 9 SRAIE S 7 22 B HE R 12 [27] o

4.6. FEEHUREME

FAEPUEAIN A Hp WA AR E, W R aREERE o iE. fEtikixd, HTER
JEE 3 R AT — Yk, it SEEHERR AR AL, WORT AT VARSI o RS (28] 5T i It 7T 208 9] |
THAEAE R, 130T TRIIAE A 95.16%, FIVETRIIE A 88.10%, REE A 92.19%, 45
JE 92.50%, #EREEN 92.31%, SWIRLAEE . (H AT PR S0 Ik A i H AR I Ik (4 B, s FLA A v 11
THEER[29].

47.7C & C REFSIRE

BC 8 MC KRR NI, 2R EE T AR °C ok MC ARic IR R MR NE . CO /)
B, AT DU T BRAL A G ACE R (2 S AT I &, IR B TR 12, $RAE T i HLU%
Ve, ARZEEWA “Ebrde” [30], 77 IE[BLIEIIRT 7T 102 FI5EM) Hp R Yee, 131K 1C MUk
RS EE . MERARE SR 90.12%. 85.71%. 89.22%IM 45 %, HARS WA ZFi[32)@ X} 112 4
BB A 1 BT BC 8 Ve JREMAGRIGRI Hp, 151 BC IR BRI MR . BURE. HE
SN 95.54%. 95.00%. 96.15%, YC JREMAIRIAIUERIR ., BUKE. FERE N 5N 95.54%. .
96.67%- 94.23%, ZESFLLGHHFE X, FS B¥C & “C REWREL EAWE S HE, (HE%5
SEANE Y AINRR 250 T4, IR B PR 46 5, MC dE e e 9, 4. JLEARISZIR, H ¥C
ks AR B B, AR TR 85258 B VIR AR Hofs il A A A oA R sl B 8RN, i =0liatsk br B
B I 37 2% B A 0 A I A 2 W b B A

4.8. BAEEARM(PCR)

R A WU N (PCR) B F5 10 84 5% PCR. SEAY %% 6 & & PCR. #3{ PCR. £ & PCR %7 PCR
S5, W7V A R R B R R SR, EL ARG I R 0 4 B HP-DINA [ 3 [RS8 i (% e FE A i 24
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JE PR R 5 A A I R I, ;. 16S rRNA. 23S rRNA. cagA 252 Fik[R], 16S rRNA 1 23S rRNA 7
FhFEDR AT DL AN Hp RGN 251, MR 2 o Fe i 25 12 D cagA, 72 HP Ui 1 21,
FEEURG AN B S R E K, BAWF AR, CagA A& A\ S B A <40 1 R 25 (A &t 32
A[[33]. Hoshina & [3416ff 70 # @it 5 A = s S (PCR) Y4 Hp 28 {k 16S DNA B, iAo~ PCR HiA
X Hp BRI RE B - Miguel Gallardo Padilla 26 [35]#/F 78 & B LW 7T 192 5], KA K72 F1 PCR. 1 f
B35, AUH PCR J57%, 15 H AT PCR BIR A A Himy, HLE A T il Hp Ao 38 Jouf T 24 M AS I 28 2
B 15 - Wongphutorn £5[36]i 33 PCR HAUK L 110 471 Johi R ek k2 5 A M 1) 16S rRNA 2 K1 vacA
FE, B HERIRGR N 64%, ESZI T E R AR 2 K 1 .

i PCR £ AR T LA A R B MEVR . B VSR, FSEE S FIbRA 1K Hp, (EA5 H A BH
Mg A 27 [22]. BRSE BB [STIMTTE @I AT 123 44 °C MEAREGBH 1 A B R A, 1758
I} PCR S 75 HH B0 E e HERF R 40 591 A 100%- 76.4%, A 5o 4 B R I 25U E . 7. IR & .
BT &2, HERREE 70 5908 98.9%. 66.7%. 98.9%. 66.7%-. 97.9%, Hiltt™ W, PCR AN T Bl HP &
Je R 25 PEI S WA E R S8 T 38 b HARAH B KT8, Talarico 55 [38]H 5T % R H i 1 - PCR Al
T 79 ZIRGLE FAEARAS, K 16SIRNA BURE 100%, 75 /7HE CagA FITEZ N 88%., S E%HFAE[39]HF
FFALF 7 PCR BARXT 50 44 4k ] BHE B iR ISR AREATAT I, 75 HP G- US4y 100% .
BN 96%- FHVETRIIE 2y 96 FIBHPEFMI(E A 100%45 . TR, FET 5 A REHE S N AR
N Hp BIJRESRR] 7T Z 85, 280FF BRI Hp 5 0 i BAa REN:, HOGHED),
TE 2F BB S i) Hp [7] Hp S8 I Ye A :[40]. 1989 4F, Krajden Z5[41] % Vkki T 1B Hp HIAEAE,
I Hp AHIE B B B I 2 B bR A T 73 B35 97 Hpo Cai 5 [42] % @i i 9t 235 #5203 1 i
N 8 BERRASREAAE ] PCR AR 16S rDNA A2 cagA [KIFE R, 75 H 74.0%~92.1% M W BEA 7 471 L X 1) ]
PRPEERE, R ORS8N Hp BGRENFRYEE. FHE%EE43)¥adid s 156 4 BA HiiEsE
I FR B VR ] PCR H R AN HP16SIRNA. cagA #:[K, 15 H K7 Hp 16S rRNA J:[K. cagA A
(RIBH 22> 5 AR 87.2%. 23.1%, 103 copies-ul &R AL 4518 . Ismail 2544123 K PCR AR
or I 49 51 Hp G 2 BBEREAS, I PCR HAR 595 IS KT I US43 71 9 40.8%. 36.7%, WiH] PCR
FARH T2 Hp B RUFII%LAE. PCR HR&wHF. BAPEIZIIME. BAZHEAWEm, HEEK
DR 2 HE R (R RE 8 A i, 72 Hp B R 12 A wkay, Al e e AR I 7 728 o
5. B4

Hp Bt 5 DA ZUAE | 2REU% K 7 [45], Hp BB B 85% LA kG AR R, HE SRR
TG, BB R HP RSN 7%, CRRIH S IR B2 T BEK, 1 SR A i XU B (PCR) AT A 4858
B K L R AT RN, ELPRGE . KGR 0. ALREROM, W T2y R ORGSOk, HATEL
B BB T e R B IR 25, =Bk DU VAR N R BT i, GIRYT R A H R ST
%, HIFESE A% Hp 2K, Saurabh S5[46]HF 7038 B —TW 5T, X T CHHATIRIT 4 G & 31T PCR &
W, 25 R A 92%; RFNESE[ATIHT 7 @I i 7 36 B A B A T 2 MG DUdAT I 7L, o b ds & i
i (I 25 28 3 7 92.30%- 69.23%, P U 73 3L [RIIE SE 9097 FEA REIR BIIR | IRTE BR 2, 11 PCR Al
FEARXT Hp BRI 28, AT Hp VAT RBia B S SORE . Eififoh X Hp R guiim, HIERIT %
PEZE, REAERIARTIN 32 =5 Hp 15 BRZe0 T my g R XN R A3 o B 38 i i L K
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