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AIM: The aim was to assess systemic transport of amoxicillin, the most common antibiotic in H. pylori eradication regi-
mens to the gastric in atrophic gastritis.

MATERIALS AND METHODS: Systemic transport of amoxicillin to the gastric lumen of rats was evaluated in washes
from the gastric mucosa in the model of atrophic gastritis after intravenous drug infusion. Transport of amoxicillin from
bloodstream to the gastric lumen was also assessed in patients with atrophic and non-atrophic gastritis in aspirated via
nasogastric probe gastric juice after oral drug administration. Amoxicillin concentration was measured in samples using
liquid chromatography-mass spectrometry.

RESULTS: In rats with induced atrophic gastritis, hyperemia and acute erosions of the gastric mucosa, as well as mi-
croscopic signs of non-active chronic body gastritis and non-active antral atrophic gastritis were found. Amoxicillin concen-
tration in washes from the gastric mucosa was significantly (p < 0.01) higher in rats of experimental group than in control
group at all time points (30, 60, 120, 240 min after drug infusion). The lowest mean amoxicillin concentration in gastric juice
was observed in patients with antral atrophy (p < 0.01). The maximum amoxicillin concentration in gastric secretion was
found at the 180" min of aspiration in patients with atrophy of gastric mucosa, while in patients of the group of comparison
it was found at 30-120" min of aspiration.

CONCLUSIONS: Acute gastric mucosa erosions enhance amoxicillin delivery to gastric lumen in rats. Atrophy of antral
mucosa more than in the corpus is characterized by decreased amoxicillin transfer from systemic bloodstream to gastric lu-
men in patients after oral amoxicillin intake. The gastric mucosa atrophy should be taken into consideration while predicting
the efficacy of H. pylori eradication therapy in patients with chronic gastritis.
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gastritis; amoxicillin; pharmacokinetics; chromatography.
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3papuKauunoHHaa Tepanua H. pylori:

TPaHCNOPT aMOKCULMAIMHA K MecTaM KOJIOHU3aLMK
H. pylori npu aTpodmyecKkMx UsMeHeHUAX CAU3UCTOM
0607104KM XKenyaKa

© A.0. Cabnuua', 0.A. Cabnuu', 10.B. Appeesa?, I'.I". Poguonos', U.W. WanTeips!, N.3. Ywan',
W.A. CamyceHKo'

1 BcepocCUMCKUIA LIEHTP SKCTPEHHOM W paaualmMoHHon MeanumHbl M. A.M. Hukudoposa, Canxt-Metepbypr, Poccus;
2 UuetutyT dusnonorum um. WM. MNasnosa Poccuitckoit akaneMun Hayk, CaukT-Tetep6ypr, Poccus

Llene pabomer — BbIABUTL 0COHEHHOCTM CUCTEMHOrO TPAHCMOPTA AMOKCULMAIMHA, Hanbonee pacnpoCcTpaHeHHOro
aHTMBMOTMKa B CXeMax 3pafMKaLMOHHOM Tepanuu H. pylori, B NonocTb »enyaKa npu aTpodpuyecKoM ractpute.

Mamepuanel u Memodel. CUCTEMHBIA TPAHCMOPT aMOKCULMIIMHA B MONOCTb KeyAKa Y KpbIC NpU MOAENUpOBaHUM
aTpodMYecKoro racTputa U B KOHTPONILHOW pynne UcciefoBanv MeToA0M 3abopa CMbIBOB CO CIU3UCTOM 060/104KM He-
ny[Ka nocne BHYTPMBEHHOTO BBEAEHMA Npenapata. TpaHcnopT aMOKCULMAMMHA U3 KPOBOTOKA B MOMOCTb MeNyAKa oLe-
HUBaNM TaKKe Y NaLWeHTOB C aTpPOPUYECKUM M HeaTpodMUECKUM racTpuToM npu 3abope KenyaovyHoro CoAEepHMMOro
yepe3 Ha3oracTpasbHbIM 30HA NOCNe NepopanbHOro NpueMa npenapara. KoHueHTpaumio aMoKeuumnnmnHa B npobax onpe-
Lenanu MeToA0M XpoMaTo-Macc-CrneKTpoOMETpUMN.

Pesynemamel. Y KpbiC OMBITHOM FPYNMbl MaKPOCKOMWYECKW BbIABMEHbI TMMEPEMUA U OCTPbIE 3PO3UBHLIE U3MEHEHMA
C/IM3UCTOM 060M10YKM HenyiKa, a TaKKe MUKPOCKOMMUYECKUE NMPU3HAKM HEAKTMBHOMO XPOHWYECKOr0 racTpuTa Tena wenya-
Ka U HEaKTMBHOIO0 XPOHMYECKOrO aHTPasbHOr0 aTpoPUUECKOro racTpuTa. Y KpbiC OMbITHOW MPYNMbl KOHLEHTPALMA aMoK-
CULM//IMHA B CMbIBaX CO CNIM3UCTOM 060/104KM *KenyaKa bbina poctoepHo (p < 0,01) Bbie Bo BCEX BPEMEHHbIX TOUKaX
(30, 60, 120, 240 MvH nocne BBEAEHUA Npenapara), YeM Y KpbIC FPynnbl KOHTPONA. Y NaLMEHTOB CPeAHAA KOHLEHTpaLMA
aMOKCULMINIMHA B ¥eNy404HOM CeKpeTe bbliia camMoi HU3KOW Npy aTpogum aHTparbHOro oTaena wenyaka (p < 0,01). Mak-
CMManbHaA KOHLLEHTPaLMA aMOKCULIMIIMHA B HeNyA04HOM CEKpPeTe 0TMeYeHa Y NauMeHToB C aTpouelt cnimancToin obo-
NOYKM KenyaKa Ha 180-1 MuHyTe acnupaumu, a y au, rpynnbl cpasHeHna — ¢ 30-1 no 120-10 MUHyTY.

3axnoyenue. OcTpble 3p0o3UBHBIE U3MEHEHWUA CIU3UCTON 060/I0YKM MenyaKa NPUBOLAT K YBENMYEHUIO TpaHCMopTa
aMOKCULMNNMHA B NPOCBET XKeNyAKa Y KpbiC. Y NaLyeHToB aTpopua CIM3nCToi 060104KM B 60NbLLEN CTENEHW aHTPaNbHOMO
0Thena, YeM Tena XenyaKa, XapakTepusyeTcA CHUMKEHNEM TPaHCMopTa aMOKCULIMAAMHA U3 CUCTEMHOr0 KPOBOTOKa B MO-
NOCTb ¥enyaKa npu nepopanbHoM NpueMe npenaparta. lNpu nporHo3e a¢pPeKTUBHOCTM 3paauKaLMOHHON Tepanum H. pylori
Yy NaLUMEeHTOB C XPOHUYECKUM racTpUMTOM He06X0AMMO YUNTLIBaTL HanWume aTpodmm CIM3NUCTON 060/104KM HKenyaKa.

KnioueBble cnoBa: apaayKaLMoHHan Tepanus; 3gdeKTMBHOCTb 3paamnKkaumm; Helicobacter pylori; 3abonesaHuns opraHoB nu-
LLIeBapEeHWA; racTpUT aTPOPUYECKMIA; 3PO3MBHBIN FaCTPUT; aMOKCULMNINH; GapMaKOKWMHETHKa; XxpoMaTorpadus.
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BACKGROUND

The task of improving the effectiveness of H. pylori
eradication therapy in gastroenterology remains very
important. One of the main reasons for the ineffectiveness
of treatments is the low concentration of antibacterial drugs
in the stomach cavity.

The cavity degradation of the substance, the dosage form,
the permeability of the gastric mucous membrane (GMM),
and the rate of evacuation of gastric contents significantly
influence the concentration of antibiotics in the lumen of
the stomach. For drugs included in the eradication therapy
regimens, the concentration in the lumen of the stomach
immediately after administration and the amount that has
entered the lumen from the bloodstream after absorption
in the intestine are both relevant. After oral ingestion,
most antibacterial drugs that are encapsulated or enteric
coated to prevent pH-dependent degradation pass through
the stomach unchanged, are absorbed in the intestine, and
enter the bloodstream, where they enter the stomach cavity
through filtration, simple diffusion, facilitated diffusion, or
active transport and act on H. pylori.

Factors that affect the permeability of the GMM and the
concentration gradient between the mucous membrane and
the systemic blood flow during indirect drug intake are as
follows: pH in the stomach cavity, binding of the drug to blood
proteins, drug lipophilicity, the possibility of active transport,
as well as the inflammation of the GMM due to H. pylori infec-
tion or the presence of nonsteroidal anti-inflammatory drugs.

Additionally, drug ionization is another important factor
in systemic transport. Unlike polar-ionized matter that pass-
es through biological membranes with great difficulty [1],
amoxicillin is an amphoteric substance that has good lipophi-
licity and ability to pass through membranes because of its
nonionized form under alkaline and very acidic conditions [2].

However, animal experiments have shown that the blood
supply to the GMM limits the secretion of weak acids such as
amoxicillin. Hence, increasing the blood supply will increase
the secretion of the test substance [3]. Since atrophic changes
in the GMM are observed in microcirculation disorders [4],
we can assume that the secretion of the test substance into
the gastric cavity will decrease with atrophy of its mucous
membrane.

Some studies have observed a reduced efficiency
of H. pylori eradication therapy in patients with GMM
atrophy [5], suggesting that the effectiveness of the therapy
is, to a certain extent, due to the peculiarities of the antibiotic
transport from the circulatory system to the gastric cavity
during atrophic changes in the GMM.

This study aims to identify the features of the systemic
transport of amoxicillin, the most common antibiotic in
H. pylori eradication therapy regimens, into the gastric cavity
in atrophic gastritis.
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MATERIALS AND METHODS

We carried out the study in two stages. The first stage
included the assessment of the transport of amoxicillin from
the systemic circulation to the gastric cavity in a chronic
atrophic gastritis rat model, as described by T. Naguchi
et al. [6].

We carried out the experiments under the supervision
of the Commission on Bioethics of the I.P. Pavlov Institute
of Physiology, Russian Academy of Sciences (RAS). In this
study, we used Sprague-Dawley rats raised in the vivarium
of the Institute of Philosophy, RAS (Center for Collective
Use Biocollections of the Institute of Physiology, RAS,
the Program for the Preservation and Development of
Bioresource Collections of the Federal Agency for Scientific
Organizations of Russia). Within 12 weeks, we provided
only 0.2% aqueous solution of NH,0H as a drink to 15 male
rats (age: 4-6 weeks, weight: 300-350 g). In addition,
a 60% aqueous solution of ethanol at a dose of 1 ml/100 g of
body weight was introduced into the stomach 2 times a week
after fasting for 24 h. The control group comprised 14 rats
(same sex and age) which did not receive the solutions that
induced aggressive effects on the GMM.

Before the pharmacokinetic assessment of amoxicillin,
the rats were starved for 18 h with free access to water.
We used urethane as intraperitoneal anesthetic at a dose of
1.3 g/kg. Dissection included tracheal cannulation, midline
laparotomy, and femoral vein catheterization. We then
introduced a probe through the esophagus into the iron-
free proventriculus. We ligated the duodenum above the
bulb and washed the stomach through an esophageal tube
with isotonic sodium chloride solution (10 ml, 37°C) which
we drained through a cannula in the nonglandular part of
the stomach. We dissolved amoxicillin powder in isotonic
sodium chloride solution and administered it intravenously at
a dose of 50 mg/kg for a minute since the pharmacokinetics
of an antibiotic depends on the rate of its absorption in the
intestine, which, along with the stomach, was subjected to
prolonged exposure to ammonium. The dosage was based
on the fact that the fraction of amoxicillin transported from
the blood to the gastric juice is extremely small, and a very
low drug concentration in the blood can lead to difficulty in
detecting amoxicillin in the gastric contents [2].

We washed the GMM 30, 60, 120, and 240 min after drug
administration. To do this, 2 ml of isotonic sodium chloride
solution was injected into the stomach each time, 2 min
before receiving the sample. We then let the gastric contents
drip into a test tube through a cannula in the glandless part
of the stomach. We stored the samples at -70°C until we
used them for amoxicillin concentration assessment via gas
chromatography-mass spectrometry.

We performed autopsy and removed the stomach at the
end of the experiment. We assessed the state of the GMM
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by gross examination and took biopsy samples from the

body and antrum of the stomach. We fixed the histological

material in 10% neutral formalin for 24 h according to Lilly,
then dehydrated it in increasing concentration of alcohol and
embedded it in paraffin. Next, we prepared paraffin sections

(5 pm) using the traditional method and stained them with

hematoxylin and eosin.

The second stage assessed the transport of amoxicillin
from the bloodstream to the gastric cavity in patients
with atrophic and nonatrophic gastritis. The independent
ethical committee of the FSBU A.M. Nikiforov All-Russian
Center of Emergency and Radiation Medicine approved the
study. We assessed the state of the GMM in all patients
in the study via endoscopic, histological (examination
of biopsies of the body and antrum of the stomach),
and serological (enzyme-linked immunosorbent assay,
GastroPanel® test system, Biohit, Finland) methods. We
then determined the morphological changes in the mucous
membrane, the severity of atrophy, cellular infiltration of
the stroma, and intestinal metaplasia in accordance with
the amended Sydney classification of chronic gastritis [7].
Chronic atrophic gastritis was diagnosed based on
histological biopsy results from specimens of the GMM and
pepsinogen | and gastrin-17 analysis in the blood serum. All
patients underwent diagnostic tests for H. pylori infection
using a rapid urease test and determination of IgG for
H. pylori in the blood serum. All study participants signed
voluntary informed consent.

Based on the results of the assessment of the state of
the GMM, the patients were divided into three groups.

1. Patients with chronic atrophic gastritis of the gas-
tric corpus (AGT) (pepsinogen | < 50 pg/l, basal gas-
trin-17 > 7 pmol/l) and histological signs of atrophy in
the stomach body (12 people, mean age: 69.2 + 7.7 years
old).

2. Patients with chronic atrophic antral gastritis (AAG) (pep-
sinogen | > 50 pg/l, basal gastrin-17 < 1 pmol/l) and
histological signs of atrophy in the antrum (26 people,
mean age: 67.3 + 4.7 years old).

3. Comparison group: patients with nonatrophic inac-
tive gastritis (pepsinogen | > 50 pg/l, basal gastrin-17:
1-7 pmol/l) and without histological signs of diffuse atro-
phy of the GMM (27 people, average age: 65.2 + 6.8 years
old). This group included patients with mild focal atrophy
according to endoscopic and histological studies.

We investigated the transport of amoxicillin from the
systemic circulation into the gastric cavity in patients with
H. pylori infection on the morning of the first day of treatment.
Before taking the drug, a nasogastric tube was installed
to a depth of 45-55 cm. We then aspirated 2 capsules of
500 mg of amoxicillin with 20 ml of gastric secretion (30, 60,
120, 180, and 240 min after oral administration on an empty
stomach), with the patient lying on the left side. We froze
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the gastric secretion samples at -70°C and simultaneously
examined them as they accumulated.

Cavity pH-dependent drug degradation is essential in the
pharmacokinetics of antibiotics. Additionally, metronidazole,
known to be very stable in gastric juices, has a half-life of
over 800 h at pH 2-7 [8]. On the other hand, clarithromycin,
the least acid-resistant drug, has a half-life of <1 h at
a specified pH. For amoxicillin, its half-life is >15 h and is
quite stable at pH 2. Studies have shown that H*/K* ATPase
inhibitors in eradication therapy regimens reduce or
prevent acid-dependent destruction of the antibiotic
in the gastric cavity and increase the concentration of
antibiotics in gastric secretions by inhibiting gastric content
evacuation, eliminating antibiotic washout from tissues,
and reducing the gastric juice volume [9, 10], without
affecting the amoxicillin concentration in the plasma
and serum [2, 11-14]. In this regard, we carried out our
pharmacokinetic study of amoxicillin before the use of
H*/K* ATPase inhibitors.

We determined the amoxicillin concentration in the
samples using an Agilent 1200 high performance liquid
chromatograph with an Agilent 6460 triple quadrupole mass
spectrometer (Agilent Technologies, USA). The method for
the determination of amoxicillin was previously validated.
We then identified amoxicillin based on the retention time
and characteristic ions recorded in the selected reactions
monitoring mode (MRM) set during the preliminary calibration
of the device.

We performed quantification using the internal standard
method. We established the following chromatographic
measurement conditions: column Zorbax Eclips Plus C18
Rapid Resolution: 100 mm x 4.6 mm x 3.5 pm, elution
rate: 0.5 ml/min, mobile phase A: water + 0.2% formic
acid (90%), mobile phase B: acetonitrile (10%), and isocratic
elution mode. We registered the mass chromatograms cor-
responding to the scanning parameters for amoxicillin, with
the transition of masses at 364 — 223. We set the lower
limit of quantitative detection at 0.25 pg/ml of amoxicillin
in this method.

We used Agilent Technologies Mass Hunter B 06.00,
Excel 2010, and Statistica 10.0 software to statistically
process the data. On the other hand, we used the Mann-
Whitney test to compare indicators. Differences were
considered significant at a level of p < 0.05.

RESULTS AND DISCUSSION

In the morphological study of rats in the control group,
we observed high villi in the GMM, shallow dimple-cervical
regions, a uniform distribution of glands, and single
lymphocytes in the mucous membrane. We also noted that
the muscular layer is represented by bundles of smooth
muscle fibers, while the serous membrane is covered with
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a single layer of mesothelium. The thickness of the mucous
membrane of the stomach body was 0.50 + 0.01 mm, while
that of the antrum was 0.30 + 0.03 mm. Histochemical
detection of glycosaminoglycans using Alcian blue stain
at pH 2.5 in the stomach body revealed focal, poorly
expressed production by the epithelium of the superficial
parts of the GMM. On the other hand, focal production of
glycosaminoglycans in the antrum section was observed in
the bottom sections of the glands (Figs. 1, 2).

In the morphological study of the GMM in the atrophic
gastritis rat model, we observed high villi, shallow pits
and cervical regions, a uniform distribution of glands in
the mucous membrane of the stomach body and antrum,
weak lymphohistiocytic infiltration, eosinophil infiltration,
and the presence of single plasma cells. Similarly, the
muscular layer is represented by bundles of smooth
muscle fibers, while the serous membrane is covered
with a single layer of mesothelium. The thickness of
the mucous membrane of the body of the stomach was
0.53 + 0.04 mm, while that of the antrum was 0.21 + 0.01
mm. Although that was less than in the control group,
the difference did not reach statistical significance. During
histochemical detection of glycosaminoglycans using
Alcian blue stain at pH 2.5 in the stomach body, we
observed that production did not increase, was diffused,
and moderately expressed in the superficial parts of
the GMM (Fig. 3). On the other hand, the production
of glycosaminoglycans in the antrum of the stomach
increased compared with that in the group of intact rats
and was moderate both in the superficial parts and in the
bottom parts of the glands (Fig. 4).

Fig. 1. Control group rat. Gastric body mucosa'

Puc. 1. Kpbica rpynnbl KoHTpona. Cnnsuctan obonoyka Tena we-
nyaka'
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Thus, based on the morphological study of biopsy
specimens of the GMM of the atrophic gastritis rat model,
we can presume that the rats developed inactive chronic
gastritis of the gastric corpus and inactive chronic AAG.
At the same time, the macroscopic picture of the GMM of
the rats of the experimental group reveal signs of acute
inflammation in the form of hyperemia and acute erosive
changes localized in the stomach body and antrum.

We used chromatography-mass spectrometry to deter-
mine the amoxicillin concentration in washings with GMM
of rats of both groups (Fig. 5) and observed the following:
30 min after administration of the drug, the median (@;; @,)
amoxicillin concentration in samples from control and ex-
perimental animals was 452.0 (304.6; 541.6) ng/ml and
988.0 (700.0; 1258.5) ng/ml, respectively. After 60 min,
concentration decreased to 250.0 (153.8; 361.8) ng/ml and
1021.0 (807.5; 1386.0) ng/ml, respectively. This decreased
further after 120 min to 362.5 (235.0; 422.8) ng/ml and
984.0 (783.0; 1486.0) ng/ml, respectively. Finally, concen-
tration after 240 min was 183.0 (121.3; 298.3) ng/ml and
768.0 (638.5; 1002.5) ng/ml, respectively. We noted that the
amoxicillin concentration in the samples was significantly
(p < 0.01) higher at all time points in the atrophic gastritis
model group.

This means that with regard to the increase in GMM
permeability for amoxicillin, acute erosive changes in the
mucous membrane are more important than moderate
atrophic changes in the antrum.

Thus, the development of acute erosive changes in the GMM
against the background of chronic AAH is accompanied by an
increase in the intake of amoxicillin into the gastric lumen.

Fig. 2. Control group rat. Gastric antrum mucosa with focal
production of glycosaminoglycans in the area of the glands

Puc. 2. Kpbica rpynnbl KoHTpona. Cnusuctan 060104Ka aHTpanb-
HOro 0TAENa ¥enyKa ¢ 04aroBoM NPoAYKLMEN [IMKO3aMUHOIIN-
KaHoB B 06/1aCTV ¥ene3s

" In the pictures 1-4 histology slides stained with hematoxylin and eosin with alcian blue additional staining, x200 magnification.
! Ha puc. 1-4 oKpacKa reMaToKCUIMHOM U 303UHOM C [JOKPALLIMBAHUEM aMbLIMAHOBLIM CUHM, x200.
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Fig. 3. Rat with atrophic gastritis modeling. Gastric body mucosa
with enhanced glycosaminoglycans production in superficial
epithelium

Puc. 3. Kpbica ¢ MogenupoBaHMeM aTpoMyecKoro ractpura.
Cnunsuctan 060/104Ka Tena HenyaKa ¢ YBeUYeHUeM NpoayKumum
FNMKO3aMUHOTIMKAHOB B NMOBEPXHOCTHOM OTAE/E 3NUTENUS

We carried out the second stage of our study to assess
the effect of GMM atrophy in the absence of acute erosive
changes on the transport of amoxicillin into the gastric cavity
from the systemic circulation, within which we determined
the serum levels of pepsinogen |, II, basal gastrin-17, and
antibodies for H. pylori in patients of all groups as well as
the severity of atrophy based on the histological examination
of GMM biopsy specimens. Table presents the median values
of serological and histological parameters in patients of
different groups.

ng/ml/ Hr/mn

1200
* 1021* *
1000 988 984
800 768*
600
452
400 362.5
250
200 183
0
30 60 120 240
min / MUH

W Atrophic gastritis model / Mogenb atpo¢uyeckoro ractputa
Control group / KoHTponbHasa rpynna

Fig. 5. Amoxicillin concentration in washes from the gastric muco-
sa of rats from both groups at different time points, Me. *p < 0.01

Puc. 5. KoHueHTpaumA aMoOKCUUMANMHA B CMbIBax CAU3UCTOM
060/104KM KeNyKa KPbiC PasHbIX MPYNM B PasHbIX BPEMEHHbIX
TOYKax, Me. * pa3nuuums ¢ ypoBHeM 3HaummMocTm p < 0,01
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Fig. 4. Rat with atrophic gastritis modeling. Gastric antrum mucosa
with atrophy and moderate glycosaminoglycans production in the
area of the glands

Puc. 4. Kpbica ¢ MogenvpoBaHueM aTpoduuecKoro ractpura.
CnuauncTas 060/104Ka aHTPANBHOrO OTAENA HenyaKa ¢ atpodu-
el 1 yMepeHHOW NPOAYKLMEN MIMKO3aMUHOT/IMKaHOB B 0611aCTU
wenes

In the group of patients with AGB, we found that the
values of pepsinogen I, the ratio of pepsinogen I/ll, as
well as higher values of gastrin-17 were significantly
(p < 0.01) lower than those in the comparison group. On
the other hand, patients with AAG are characterized by
lower values of pepsinogen Il (p = 0.02), basal gastrin-17
(p <0.01), and IgG antibodies for H. pylori (p =0.02)
with a norm of <30 EIU compared with patients in the
comparison group. Based on histological examinations,
the atrophy of the GMM in the patients with AGB and AAH
was significantly (p < 0.01) more pronounced than in the
comparison group.

The gas chromatography-mass spectrometry analysis of
gastric secretion samples showed that among all groups,
the average amoxicillin concentration in patients with
AAG (p <0.01) was the lowest (mean value: 1.8 pg/ml).
Additionally, the amoxicillin concentration in patients with
AGB was also lower (mean value: 17.3 pg/ml) than in
patients of the comparison group (mean value: 30.4 pg/ml)
(p < 0.05).

Analysis of the dynamics of the amoxicillin concentration
in gastric secretion samples showed that the concentration
of the antibiotic in the gastric contents 30 and 60 min after
taking the drug in patients with AGB was significantly lower
(p=0.02) than in patients of the comparison group, but
became significantly (p < 0.01) higher after 240 min (Fig. 6).
In patients with AAG, the amoxicillin concentration in the
samples after 30, 60, and 120 min after administration was
significantly (p < 0.01) lower than in patients without atrophy.
It was also significantly lower 120 min (p < 0.01), 180 min
(p=0.02), and 240 min (p < 0.01) after administration than
in patients with AGB. For patients with AGB, against the
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Table. Serological markers of gastric mucosa inflammation functional activity and atrophy (GastroPanel® test system, Biohit, Finland)
and histological examination results in different groups of patients, Me (Q;; Q,)

Tabnuua. Ceponoruyeckue MapKepbl GyHKUMOHaNbHOWA aKTMBHOCTM BOCMaieHWA U aTpoduu CIM3UCTON 060MI0UKM HenyaKa (TecT-
cucteMa ["actpollaHens®, Biohit, OMHAAHANA) M pe3ynbTaThl TUCTOIOMMHECKOTO UCCTIe[0BaHWUA B pasHbIX rpynnax naumeHtos, Me (Q;; @;)

Parameter AGB | AAG
42.1(11.6; 45.9) 86.3 (74.2; 95.0)

Control group

104.6 (73.1; 146.4)

Pepsinogen |, pg/l

Pepsinogen I, pg/l 9.9 (7.7, 16.7) 9.2(7.3;11.2) 11.9 (9.0; 25.5)
Pepsinogen I/l 25(0.7;5.2) 9.2 (6.9; 12.8) 6.9 (4.7; 10.1)
Gastrin-17, pmol/l 12.3 (8.8; 19.0) 0.5 (0.4; 0.6) 4.1(2.3; 6.4)
IgG for H. pylori, enzyme-linked immunosorbent assay 19.1 (12.0; 37.4) 14.8 (3.3; 38.7) 51.8 (16.4; 100.4)
Atrophy (histology; 0-1-2-3) 2.0(1.8; 3.0 2.0(1.3;2.8) 0.0 (0.0; 0.0)
Note. AGB: atrophic gastritis of the body of the stomach; AAG: atrophic antral gastritis.

pg/ml/ MKr/mMn
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B ABG/AIT  m AAG/AAT Comparison group / [pynna cpaBHeHuA

Fig. 6. Amoxicillin mean concentration in gastric secretion samples in patients of different groups in different time points. ABG —
atrophic body gastritis, AAG — atrophic antral gastritis

Puc. 6. Cpe,ﬂ,Hﬂﬂ KOHLEHTPaunA aMOKCULUI/INHEA B np06ax Menyno4yHoro cekpeta y nauMeHToB pa3HbiX rpynn B pa3HbIX BpeMEHHbIX

TouyKax. AT — atpoduyeckui racTpuT Tena xenyaka; AAl — atpodyyeckmnin aHTpanbHbI FracTpuT

background of significantly lower (compared with the values
in the comparison group) concentrations of the antibiotic in
the gastric secretion in the first 2 h of the study, an increase
in its concentration was characteristic 3 and 4 h after taking
the drug.

Moreover, we observed the maximum amoxicillin
concentration in gastric secretions in patients with GMM
atrophy at the 180" minute of aspiration, and that in the
comparison group from the 30" to 120" minute of aspiration.

The decrease in the amoxicillin concentration in the
gastric secretion in patients in the AGB and AAG groups
is probably due to a decrease in its transport from the
bloodstream to the gastric cavity, which accompanies the
atrophy of the GMM. Meanwhile, the detection of amoxicillin
in gastric secretions within 30 min after oral administration
is most likely due to the rapid transit of the drug through
the stomach in unchanged form, absorption in the intestine,
and transport into the gastric cavity from the blood. We

assumed that gastric evacuation could be delayed in some
patients because the destruction of the capsule occurred in
the stomach, so we excluded three patients from the study
because of extremely high concentrations of amoxicillin
recorded at the 30" minute of aspiration (exceeding
100-1000 times the values in the majority). Additionally,
changes in the amoxicillin concentration in gastric secretions
associated with impaired motility of the gastroduodenal
zone and duodenogastric reflux in some patients were also
possible. However, we found no studies devoted to this
problem.

CONCLUSION

Based on our results, the following conclusions can be
drawn.
1. Despite atrophic processes, acute erosive changes in the
cutting fluid improves the transport of amoxicillin into
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the lumen of the stomach of rats, which is important for
patients with erosive gastritis during H. pylori eradication
therapy.

2. Atrophy in the antrum causes lower efficiency of amoxi-
cillin transport from the systemic circulation to the gas-
tric cavity when the drug is taken orally, compared with
atrophy in the stomach body.

3. When predicting the effectiveness of H. pylori eradi-
cation therapy in patients with chronic gastritis,
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the presence of GMM atrophy should be taken into
account.
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