2025 42 H o ] bR R 2R 2k February, 2025
¥35% oM CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 35 No. 2

I, 25, Tl A5 7 S R e e e i SRR AT 17 SS1 7E /N E N EAR [J]. R I H A R A 20k, 2025,
35(2) . 24-32.

Yan S, Li X, Wang C, et al. Proton pump inhibitor pantoprazole promotes colonization of Helicobacter pylori Sydney strain 1 in
the mouse stomach [ J]. Chin J Comp Med, 2025, 35(2): 24-32.

doi; 10.3969/].issn.1671-7856. 2025. 02. 003

Jo 5 Z A A 57 R R A A T R AT T SS1
TE/IN BRUE N Y€ FE

B om,E F.F H.R¥FAE R KWEF ELEEF

(P BRof b B PR SRR S BT ST I, o [ B2 Bk B & U U BIM R ER 2 e AP U IR o el S B S =
FE KNP SR B o, R R SRR BB o0, b st 100021)

[BE] BH TR TSGR I ( Helicobacter pylori, Hp) 7E/N B HE ¥ @ RCR s, THHG
T A (proton pump inhibitor, PPL) PEFEHIME R S REASAE & He 4l BRI #F Hp 76/ BLUE M A8, i r
Hp B/ NS g 2eft ) ik &7 Hp ZBJERE (Sydney strain 1, SS1) B H AR A 320K 22 - 4748
SE 5 PO T) 591 £ P HGH X /0N Bl T 1R - 0 1) 9100 A AR 5 7] D PP g I Gy 10 52 565 | 40 T ~F- Al %5 5% il TagMan
qPCR Z3 A Bl Hp 0BG H e RAL BN Hp /@ A RCR RS, 855 PPI WAL BRAE S il 15 12 43
WE—ERRE FAEHE Hp 75/ E B E M, 46 PPIAEMSVE & M I 770 52 55 Hp SRS /I FURE Y fil 4y 2

(REER]  HAT TIRBEHT T 5 BT S0 500 ; e TR BEAT Rk g 5 /s RS Y

[PESES] R33 [ XEHIRIRB] A [XEHS] 1671-7856 (2025) 02-0024-09

Proton pump inhibitor pantoprazole promotes colonization
of Helicobacter pylori Sydney strain 1 in the mouse stomach

YAN Shuo, LI Xue, WANG Chao, XU Jiali, CHENG Yu, ZHANG Liping, SU Lei* , GONG Jianan"
(National Center of Technology Innovation for Animal Model, National Human Diseases Animal Model Resource Center,
NHC Key Laboratory of Human Disease Comparative Medicine, the Institute of Laboratory Animal Sciences,

Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100021, China)

[ Abstract]  Objective To explore method for improving the colonization efficiency of Helicobacter pylori (Hp)
in the mouse stomach and to determine if the proton pump inhibitor( PPT) pantoprazole can act as a colonization adjuvant

to enhance Hp colonization, with the aim of providing an effective tool for establishing an Hp infection mouse model.
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Methods The Hp Sydney strain 1(SS1) was introduced and solid plate and liquid culture systems were established.

The effects of different doses of pantoprazole on gastric acid secretion in mice were compared. The impact of Hp

inoculation, alone or combined with pantoprazole pretreatment, on Hp colonization efficiency was analyzed using rapid

urease tests, bacterial plate cultures, and TagMan quantitative polymerase chain reaction. Results PPI pretreatment

inhibited gastric acid secretion and promoted Hp colonization in the mouse stomach, to some extent. Conclusions

PPI can serve as colonization adjuvants to enhance the efficiency of constructing Hp infection mouse models.
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Table 1 Primer sequence design
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Gene name

ElLZ)E2]l

Primer sequence

TR/ bp

Product size

27F:5° - AGAGTTTGATCCTGGCTCAG-3’

16S 1465
1492R .5’ -GGTTACCTTGTTACGACTT-3’
F:5" -ATGGAAATACAACAAACACAC-3’
VacA 286
R:5’ -CTGCTTGAATGCGCCAAAC-3’
F:5’ -GTTGATAACGCTGTCGCTTC-3’
CagA 351

R:5’-GGGTTGTATGATATTITTCCATAA-3’
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Product size

F.5’ -CAAAATCGCTGGCATTGGT-3’
UreaB R:5’ -CTTCACCGGCTAAGGCTTCA-3’ 101
Probe:5’ -AACAAAGACATGCAAGATGGCGTTAAAAACA-3’
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Note. A, Gram staining results of Hp. B, Rapid urease test. Control group, Brucella broth medium. #1 and #2 represent

different clones isolated from plate cultures. C, PCR identification of Hp from solid culture. #1 and #2 represent bacterial

precipitates collected from different solid plates. D, Hp growth curve. E, Linear fitting curve of Hp ODy,, versus CFU. F,

PCR identification of Hp from liquid culture. #1 and #2 represent bacterial precipitates collected from different liquid

culture flasks.

Figure 1 Hp culture and identification
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&3 Hp 7E/NlE NI E RO
Table 3 Summary of Hp colonization in mouse gastric tissue
P g . - & HrE
g EMBE HUISEE Hp /RS n 3 i
- Time post-infection Number of mice with Hp (HEEE/ mg B4 g == T
Groups /week colonization Antrum ( CFU/mg tissue) Corpus & Cardia
- ’ o (CFU/mg tissue)
1 3 0/6 0 0
2 3 0/6 0 0
3 3 2/6 178" 0
3 3 26 (#11:25; #12; 9) 0
T SXIRAUAALL, * P<0.05,
Note. Compared with the control group, * P<0. 05.
ZEX Hik&T B ‘
A S 140n=6): AR, AKI B Antrum Corpus & Cardia
Group 1 (n=6): Control, uninfected S #L #2 #3 #1 #2 #3
=T . v . 1 + ‘0 = ki
Hl'j_P‘f@% $241(n=6):5S1, WH, 1K #1441 & \
mtecton) 0.0 2 (1=6): SS1, gavage, | times Group 1 -.’-”m
HPikde | WP | PR | HPER | a0—6):951, EE, 4% B
HP infection|HP infection | HP infection| HP infection] o0 '3 (7=6): $S1, gavage, 4 times #24 : ' oy
Group 2
" + P m -
H-6K H-4R 2R FOR EVIPR/ YA [ e
Day -6 Day —4 Day -2 Day 0 Day 21 euthanasia 55341 - .

Group 3 @'WMHL'

TE A S G T2 R 1 S L FIAL 15 58 5 B DR DR AEHAGHIN /IS BRUFS A Hp GEARCTE 0, #1 42 #3 /NG5, B4 P eI 3 /D ik

oA,

stomach. #I,

B2 Hp f£ C57TBL/6) /NRIMEACE (n=6)

Note. A, Grouping and treatment scheme for animal infection experiment. B, Rapid urease test for assessing Hp colonization in the mouse

#2, and #3 represent mouse identification numbers. Three mice were selected from each group for testing.

Figure 2 Colonization efficiency of Hp in C57BL/6] mice(n=6)

A PPI 3 mg/kg ¥ H WA FEA Bt - 3mg/kg
PPI 3mg/kg gavage Sample collection -2 20 mg/kg
f Y
y y T
96 48 0 2 4 6 8 10 1 24 48 7
I [H)/h Time T 4+
PPI 20 mg/kg ¥ WAEREAR
PPI 20mg/kg gavage Sample collection 2
r Y Al
! I EEEEEEEEE
RY 48 0 2 4 6 8 10 b 24 48 7 oL
I J50/h Time 0 2 4 6 8 10 12 24 48 72

TE A PEFERIME P LRSS 255 58 B /NGB N pH B FE S A P i 72 f i 2

I [H)/h Time

3 PPIPRFGHIMEAE R 24 /N U E R M (n=3)

Note. A, Administration method of pantoprazole and grouping scheme of mice. B, Curve showing changes in gastric pH in mice over time
following pantoprazole administration.

Figure 3 PPI pantoprazole significantly inhibits gastric acid secretion in mice(n=3)



30 P E LA R 2R 2k A 2025 4F 2 A5 35555 2 81 Chin J Comp Med, February 2025, Vol. 35,No. 2

PN, qPCR 738 M 2 KO - Yy g SRS MEBE . Hp WSERERE . £ LA REREM], B 122 40 i 5
KGR B W R ATE (18] 4C) . XEEERME—  FUACBERE S @ o 1 i 15 R o i e — E AR B i
AR AT TAL HIUS REAE A AR m /R i Hp SST e/ R B FRERE
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Table 4 Summary of Hp colonization in Mouse Gastric Tissue

FE A ]/ S U RERE Hp /N REGE/ R VS
sril Tirfz* OSTJizléJ;Jion Blz\lujznz}ii of ii:eﬁﬁf—l g (R B mg [ A1E0) FIR & T C A7 B/ mg AL
Groups p o v P Antrum ( CFU/mg tissue) Gorpus & Cardia( CFU/mg tissue )
/week colonization

1 3 0/6 0

2 3 0/6 0

3 3 3/6 42+19° 0

3 3 3/6 (#1. 69; #2. 28; #3; 29) 0

T S XA L, © P<0. 05,
Note. Compared with the control group, * P<0. 05.

A A m=6): A FEL, AL

Group 1 (n=6): Control, uninfected

Hp/@%s || 5522H(n=6):PPIFikbs®, SS1, ¥#EFH, 1k

PP Hp infection|| Group 2 (n=6): PPI pretreatment, SS1, gavage, 1 times
R 1 1] S o . b
bl Hpldde - Hple - Hp/diZ - Hp/&%t | #34n=6): PPITALEE, SS1, HEH, 41K
Hp infection Hp infection Hp infection Hp infection| Group 3 (#=6): PPI pretreatment, SS1, gavage, 4 times
L A A A J ¢
B-6X EREPN H2R EPN 21 RAIE
Day —6 Day —4 Day -2 Day 0 Day 21 euthanasia
B PEFERI M AL R A C ToPEFEI ML TRALFR2H
Pantoprazole pretreatment group Non-pantoprazole pretreatment group

Amplification Amplification
: = FRfERSEL

Hp— Positive control 1500
=T /ME#] Mousc #1

/IME#3 Mouse #3 1000
T 1 E#2 Mouse #2 é 500

1 POTERS R
Positive control

- -
[ NR#4, 5, 6 0 T AR#IL 12
Mousc #4.,5.6 ) Mouse #11,12
H,0 5004 H,0
0 10 20 30 40 50 0 10 20 30 40 50
Cycle Cycle
P i B e
Marker Posiive H,0 #1 #2 #3 # #5 #6 Marker Positive H,O #11 = #12
control control

500 bp 500 bp

400 bp 400 bp

300 bp 300 bp Tt

200 bp 200 bp

150 bp RROE it 150 bp —» HBFE

100 bp -

50 bp

Target product 100 bp
50 bp

Target product

TE: A RS L SR Y S L RIAL BT 58 5 B : qPCR L IR IEPEFLHIME FIAL BRAH B SRR A5 2R (1) L #1 #2 #3 DI 3 L 2y sE A
/B, #4 #5 #6 S AL B E AL A/, qPCR 9387 WU BRI BEI L Dk 25 R B (R ) 79 i BeK/NA 101 bp; C: gPCR EEBRTIE S
MU B SRR AR () #10 #12 SR 20 E A /N, qPCR 388 71 1 BB M BRE A A vk 45 SR (T ) 7= i BERh
101 bp,
B4 PEIERE T B e E Hp 7/ S B ERE (n=6)

Note. A, Grouping and treatment protocol for the second animal infection experiment. B, Validation of bacterial culture results in the
pantoprazole pretreatment group using qPCR (top). Samples #1, #2, and #3 indicate successful colonization, while samples #4, #5, and #6
show no detectable colonization. The agarose gel electrophoresis results of the gPCR amplification products are shown ( bottom) , with a product
size of 101 bp. C, Validation of bacterial culture results in the infection-only group using qPCR (top). Samples #11 and #12 indicate
successful colonization. The agarose gel electrophoresis results of the qPCR amplification products are shown (bottom) , with a product size of

101 bp.

Figure 4 Pantoprazole promotes the colonization of the Hp in the mouse stomach (n=6)
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