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Prevention and treatment and its mechanism on Helicobacter pylori infection in
mice with chronic gastritis by vitamin D
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Abstract: Objective To discuss prevention and treatment of vitamin D on Helicobacter pylori in mice in vivo, and explore its
mechanism. Methods Wild type C57BL/6J mice were randomly divided into 4 experiment groups and 2 control groups, and each
group had 6 mice. Mice were ig administration with H. pylori above 5x10° CFU/mL phosphate buffer solution to establish chronic
gastritis model. Mice in experiment groups were ig administration with 0.003, 0.012, and 0.048 pg/d (1, 4, and 16 times dose) for 12
weeks. The mice were sacrificed, and gastric tissues were collected. Histopathological and immunohistochemical results were
observed, and expressions of p53 and NF-«B p65 were determined by RT-PCR method. Results Vitamin D (0.012 and 0.048 pg/d)
could reduce the colonization of H. pylori, inflammatory cell infiltration, and inflammatory reaction, increase the expression of p53
gene, and decrease the expression of NF-kB p65 gene in a dose dependent manner in mice (P < 0.05), but there was no significant
difference between two groups. Conclusion The high dose of vitamin D treated has anti Helicobacter pylori in mice. High dose of
vitamin D can promote the expression of p53 and reduce the expression of NF-kB p65. It can prevent and treat H. pylori infection and
alleviate the inflammation related to H. pylori infection.
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2 45T A5 TG TR IR SR S T D i)
122 4% D Tl s A4iEZ= D HERIEN
0.5 ng/d, HHEN R HEHED, 4% D 4y
I THEAT T IS/ B0 0l ig 4E7E 2% D 0.003. 0.012.
0.048 pg/d (1. 4. 16 f55IE); 4422 D BITE4L N
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1.4 Real-Time PCR
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WREEIEFE | pg/ul JEATWRE SR N, 3 S ) A
RIVARZR N 10 pL, SN BREAE R S
PCR Jx WA F & P53 351404 : 5°-GTACCTTATG
AGCCACCCGA-3’; M50 5°>-AGAAGGTTCC
CACTGGAGTC-3"%!, xB (NF-kB) p65 351414
5-TGGCAGACGATGATCCCTAC-3"; RFii5|¥h
5°-GCCATCTGTTGACAGTGGTA-3'"\, 4% GAPDH
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SVAR R 20 pL AR R, A (0750 & i
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TEM; 14 9N (4) BEER; 29 hEE
FEPE () A8, 3 40 smpadE (+++)
AR AKIEBH AN B VR Ay, g 3 A
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SN TEHIE - DRI % SERN RN VARE P o

oA, RO R IR R R, A
JECR M A 5K FE ML, 5 2R 0] WL B v R AR
i, L] WASRIRREE 1) 5 Pk . 0.0124 0.048 pg/d
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Table 1 H. pylori infection in mice
, ~ PR R 2 A1 5 P BERZ AR I
415 FHE/(ug-d ™
— +  ++  +++ B - + ++  +++ TRk
BH 0t — 1 1 3 3 20.5 1 1 2 4 19.9
4eE#ED 0.003 0 2 5 1 18.9 0 1 5 2 19.3
0.012 2 2 4 0 13.4 0 3 4 1 15.4
0.048 2 3 2 1 13.2 2 3 2 1 114

5 T P =
¥. T o w": 2%
. s b . W =0 't : .i- LRy
IS X 4/ 2% D 0.003 pg-d™! 44 % D 0.012 pgd™' Y% D 0.048 pged ™! X
E1 PMRBELHFERE

Fig. 1 Histopathological map of mouse stomach

23 #HHEZE D Tl VEAFE B/ NR ps3 £
FSESuy= A

BT T IRAT TR R G A R RE ] ps3 Rk (P<
0.05); p53 AE4EZEZE D 0.003 pg/d 4/ LS L 4EE
D T4 B25, 0.012. 0.048 pg/d 7K
e m ps3 FERMEIE (P<<0.05), 1H 0.012 pg/d
£50.048 pg/d &2 (8] 28 e geit 27 m S, T HED
Yi/lF D G IE R ps3 A ER, ILE 2.

R2 YEE R D X TIRAT E SRR pS3 BERIEA RN
Table 2 Effect of vitamin D on p53 gene expression in H.

pylori infection mice

20 5 Fl/ (ng-d ™) p53 FERIFRIE T
930 — 1.00£0.00
FF 0 — 0.41+0.17"
Y% D 0.003 0.54+0.11
0.012 0.67+0.06°
0.048 0.73+0.09°
#& D (P 0.003 0.9340.06

SR RALAE: "P<0.05; HFHEXTRALLE: "P<0.05

#P <0.05 vs negative control group; "P < 0.05 vs positive control group

24 ARFIELEZE D T TIEFE BN
5 NF-kB p65 ERE RiX#IZ M0
M T 1R VR T B JE 4 0 NF-xB p65 13814
(P<0.05); #H%f p53, NF-kB p65 S N 5 IR B
Y2 D 0.003. 0.012. 0.048 pg/d S0 5 FRAK T My
I TREAT B IR 2 /N Bl NF-xB p65 £k & (P<0.05),
IS, {HEE 0.012 pg/d 5 0.048 pg/d 7
HZMERLHEI PR, WEk3.
FT 3 HEHEZ D IR E BR/NR NF-xB p65 EE R
e :p-A1c|
Table 3 Effect of vitamin D on NF-kB p65 gene expression in

H. pylori infection mice

21 FE/(ugd ™ p65 K Kk T
[FEL it — 0.15+0.05
PE 0 — 1.0040.00"
$E#ED 0.003 0.8720.05
0.012 0.6240.13"
0.048 0.56+0.12"
A D (B 0.003 0.14+0.03

S ExRA R "P<0.05; SMHMERRALE: "P<0.05

#P <0.05 vs negative control group; P < 0.05 vs positive control group
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2.5 /R p53. NF-xB p65 EARIEIFR

FAH /R p53 FIVERIR R ZERIA G, "hg
5 p53 RIBEAIN DA K NF«xB p65 FITERIE
FAE0.012, 0.048 png/d A/ AN 50.0% 33.3%,
HLRIE W] DA T d | ST B R A Sl N R,
HEE X (P<0.05), WE 4.
2.6 /)RR p53. NF-kB p65 Giz4A 1L

SEES A/ p6s BRIz MR IR T B A2
(PR TR L% o« B A 4R AR 25 D ARSI, 40 ks
M BRI B> 5 p6S EREMIEL, ps3 E&4]
AN R IE I D, AAT DL 23 4 A% BH
FIE MRS RIE, FAMZERAR, WK 2.

# 4 p53. NF-kB p65 7E/NR I RIEER
Table 4 Expression of p53 and NF-kB p65 protein in mice

i3 HH/  NF-xB p65BH pS3BHTE
(gd) whl LBl wfl Hl%
I 7 3 — 1 16.7 3 50.0
ISF 1 4 — 6" 100 1 16.7
4L ZD 0.003 5 83.3 1 16.7
0012 3 50.0 1 16.7
0.048 27 33.3 1 16.7
e %D (9> 0.003 1 16.7 2 333

YR RALLEEL: "P<0.05; SFIMERRALLLEL: "P<0.05
P <0.05 vs negative control group; P < 0.05 vs positive control group

#i:% D 0.012 pged™!

Y% D 0.048 pg-d™!

&2 /) p53. NF-kB p65 ReiztH L H#AIE H
Fig. 2 Typical pictures of immunohistochemistry of mice pS3 and NF-kB p65
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SERIIPIRBIR,  FF d 24 28 gk e | T AEM B8 40 iy 5o i )
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EYNRFERD 43 A B AR RIS AR R, B AR ps3 1]
AN IR . AT RS A
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(1) p53 SR RRIL TGN, AHM R A0 ps3 Rk
PR, [ I D) RE AR FRA, (A4 P ) aod
BB 5 1R g A, [ IR PR 4 B S rp, A
JEIRNIEIRF (TNF) JLFERE SR, AR ps3
fReih ] LU SR NF-«B b s e, 442 D3
A DL I P BT 2 U 4 B A AR T O 2
(CDK2) Fll p53 FE KNI 41 i o) 39 25 A0l ek i g
PIHIZED p21, 330 G1 A0 M B PR, Rl 2L sz
A& VDR ZERAER mutp53 (RAS AT 1734 175,
273 ST L R AT S5 4EE 2 D3 —&IEH T
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I TR B, BN UAAR RORE N . 574 RT-PCR Fl o
eGSR, pS3 RIATEIEH A 0.003 pg/d 4k
# D A INIEAIE, 1M7E 0.012, 0.048 pg/d 413%
X EREI (P<<0.05), X AL BT
Fikhr, JEAE 0.012 pg/d FHAEIEG 1. 1H ps3 &
FIRHME R A RSN RIE W 2 25, v Rgs
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p65 [MKIE (P<0.05), 5T R s T HLAAR RN %
JERYL K RRE RN, 0.003 0.012. 0.048 pg/d I8
BEAIG 7 W I DAEAT 1R I G 417N B NF-xB p65S KA =,
0.012. 0.048 pg/d A AN, HLEAMMERIAZ
7 0.012 0.048 pg/d A 5350 50%. 37.5%, 15
FENERIA R P RE S, ZRA SR L.
ATUAHEN e AR 28 D & A ek B
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S EEM A, H BRSSP

RE PR REEZDEES L BARLN
600 TU (15 pg)/d, DRseHfEte DRah s, Ak
WA H ARG EYE LR DRI N A R k5T
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BN TVRT e 3040 S 56 B0 N T I R v T 7 3 75 22
WD,

gr bk, 4i4 2 D nf LB S| p53. NF-xB
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R .
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