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Abstract

Numerous studies regarding gastric hormones and their regulation have been performed until now. However, the effect
of the hormones on the formation and malignisation of gastric polyps still remains not clear. Our aim was to identify the
relation between the level of gastrin in the blood, gastric mucosa, polyp tissue, gastric juice and pathogenesis of gastric
polyposis.

Materials and methods. A thorough investigation of gastrointestinal hormones in serum and gastric juice, in polyp’s
tissue and mucosa, gastrin-secreting cells and proteolytic activity of gastric juice was carried out in 40 patients with gastric
polyps. These patients were divided into groups, depending on the location, number, and malignancy of the polyps. As a
control group, 10 healthy individuals were used to determine the normal values of the studied indicators.

Results: A significant increase (more than two times) in the gastrinemia level before the surgery was noted in patients
with polyp recurrence, and gastrin level increased to more significant digits of 227.0+37.4 pg/ml (p<0.05) in one year after
polypectomy.

Conclusion. Gastrin is apparently involved in the process of polyp formation since polyp’s growth is accompanied by
elevation of serum gastrin. This is confirmed by a response of gastrin in the blood to a test meal in individuals with different
duration of the disease: a marked increase in gastrinemia appears in patients suffering from gastric polyposis for more than
three years. Therefore, evaluation of gastrin level in the patients’ blood can be used to predict a recurrence potential of pol-
yps. This is evidenced by more pronounced hypergastrinemia before polypectomy in patients who had a further recurrence
of the disease within one year after the surgery.
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AHparna

Byrinri KyHi acka3aH ropmMoHAapbl MeH 01apAblH PETTENYIHE KaTbiCThl KONTEreH 3epTieynep Xypridingi. Anaiaa,
ropMOHAAaPAbIH acka3aH noaunTepiHiy naiaga 6onybiHa xoHe Katepai icikke acepi ani TyciHikci3. Bi3giK MaKcaTbiMbI3
KaHaarbl, acka3aHHbIH LWbIPLILUTEI KAOATbIHAAFE!, MOJNN TiHAErI, acka3aH COJiHAeri racTpuH AEeHresii MeH ackasaH
MO/MMO3bIHBIH NATOreHe3i apachiHaarsl 6asinaHbICTb aHbIKTay 60//bI.

Marepuan meH agictep. AckazaH nomuntepi 6ap 40 Haykacta KaH CapbiCybl MEeH ackasaH CeJiHAeri, noamn
TiHAEPIHAErT XaHe LbIPbILLITHI KAbaTTapAarsl, rACTPUH LIbIFAPATbIH XacyluanapAarsl acka3aH-ileK Xos4apsl ropMoHa-
DbIH XOHE acka3aH COMiHiH MpoTeouTuKanbik 6enCceHainirin MykusaT 3epTTey Xyprisingi. byn Haykactap noamntepait
OpHanacyblHa, CaHbiHa X9He KatepJi icikTepiHe OainaHbicTbl TonTapra 6eniHai. bakbiiay TOObI peTiHae 3epTTenreH
napameTpaepaiH KanbinTsl MOHAEPIH aHbIKTay yLwiH AeHi cay 10 anam 3epTreniHgi.

Haruxenep. Kavitananatel nomuni 6ap Haykactapaa onepauusra AeviiH ractpuHemus [eHrediHiy egasyip
XOrapbliaybl (€Ki PETTeH apTeik) 6OAbI, an NOANNIKTOMUSAAH KeHiH 6ip Xl 6TKeH COH racTpuH aeHrerii 227,0 + 37,4
r/mn-re geviit xorapbinaasl (p < 0,05).

KopbiTeigbl. [acTpyH nonuntiy navaa 60/ybiHa KaTeiCazbl, OUTKEHI MOIUMTIH 6Cyi CapbiCyAarbl raCTPUH AeHreviHiy
XOFapbinaybl apKblibl Xypeai. byn aypyabiH ap Typai y3akTbiFsl 6ap agamaapaa kaHaarbl raCTPUHHIK CbIHAK TaMarbiHa pe-
aKumsIChl apKblbl PACTaNabl: aCKa3aH MOANMO3bl LU XbUILAH ACKaH HaykacTapAa racTPUHEMUSIHBIH aiKbIH XOfrapbliaybl
naviga 6onagbl. COHAbIKTAH NAUNeHTTEPAIH KaHbIHAArbl racTpuH AEHreviiH 0aranay apkeUibl MOJMNTEPAIH KaiTanaHy
MYyMKIHAITiH 6omxayra 6onagbl. OnepaumsaaH kediH 6ip Xbin iwiHge aypyablH Kaitanadybl 60/FaH Haykactapaa
MONNIKTOMUSIFA JENIHTT aNKbIH TNepracTpuHeMus OCbIHbIH A8N1EI.
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AHHOTayuns

Jo HacTosero BpeMeHn npoBeAEHO MHOXECTBO UCCEA0BAHUI, KACAIOMXCS FOPMOHOB XEJYKa U X PEryasunn.
OnHako BAnsIHUE roPMOHOB Ha 06Pa30BaHNE 1 MAJUTHN3aLUMIO XesyL04HbIX MOMUMOB A0 CUX 0P 0CTaeTcs HesicHbIM. Ha-
e Lenbto OblI0 BbISBUTL B3aUMOCBSI3b MEX/]Y YDOBHEM racTpyHA B KDOBH, CM3UCTOMN 000/104Ke XeyaKka, TKaHu 1o-
Jmna, Xenaya04HoM COKE 1 MatoreHe30M oanmno3a Xenyaka.

Marepunan n metogel. Y 40 nauneHToB ¢ nosmnamu Xenyaka npoBEAEHO TLATENbHOE NCCAEA0BAHNE racTPONHTE-
CTUHAJIbHbIX FOPMOHOB B CbIBOPOTKE KDOBY M XENYA0YHOM COKE, B TKAHW MONNA U CIM3UCTOM, raCTpUHIPOAYLMPYIOLLMX
KNIETOK ¥ POTEONUTNHECKOH aKTUBHOCTYU XEyI04HO0 COKa. 3T naLmeHTbl Obliv Pa3aeneHbl Ha rpynnbl B 3aBUCUMOCTH OT
DpacnonoxeHuns, KOMMYECTBA U 3/10KA4ECTBEHHOCTM MOMNMOB. B Ka46CTBE KOHTPOILHOM rpynibl Ncnonb308amm 10 340p0BbIX
T ANS ONPEAENEHNUS HOPMaIbHbIX 3HAYEHMI NCCAEAYEMBIX T0KA3aTesedn.

Pe3ynbrarbl. Y nauneHToB ¢ peunanBoM nosmna OTMEHEH0 3HaYNTEIbHOE NoBbILLIeHNE (60/1ee YeM B ABa pa3a) ypoB-
HS racTpUHEMMUM [0 0nepaumm, a 4epe3 rozi Moce NosmnIKTOMUMN YPOBEHb racTPMHA MOBLICUICS 10 0016€ 3HAYUMBbIX LNPP
227,0+37,4 nr/mn (p<0,05).

BbiBoabl. [acTpuH, 04€BUAHO, BOB/IEYEH B MPOLIECC 06pa30BaHus MOANIOB, MOCKOIbKY POCT MOMUIMOB CONPOBOXAA-
€751 [10BbILLIEHNEM YPOBHS raCTPUHA B CbIBOPOTKE KDOBU. 3T0 NOATBEPXAAETCS PeakLmei racTpuHa B KpoBu Ha npobHbI
npYeM MULLK Y UL C Pa3INYHON ANNTENIbHOCTBI0 3a00/1€BaHNS: BbIDAXEHHOE MOBBILLEHNE raCTPUHEMUN MOSBASETCS Y
naLueHToB, CTPAAAIoLMX NOMMMNO30M Xenyaka 6onee Tpex net. [1oaTomMy oLeHKa YpOBHS racTpyHa B KPOBU MaLMEHTOB
MOXET ObITb MCOMb30BAHA A1 MPOrHO3UPOBaHNS BO3MOXHOCTU peuyanBa noannos. 06 aToM CBUAETEbCTBYeT bosee
BbIDAXEHHAs rMnepracTpuHeMus Nepes noannakToOMUeH y NaLmueHToB, ¥ KOTOPbIX B TEYEHUE roaa nocne onepawuy HabJmo-

JAancs gansHeulunii peunans 3ab601eBaHus.

Introduction

Gastrin is one of the main regulators of acid-
forming function of the stomach. Currently, there
are two known ways to implement the gastrin action
on hydrochloric acid secretion in gastric mucosa
[1-3].

The first way is based on the notion of histamine
as the final stimulator of acid secretion. It increases
the activity of histidine decarboxylase, which cata-
lyzes the conversion of histidine to histamine. The
last one, interacting with the H2-receptors, acti-
vates adenylate cyclase and increases intracellular
level of AMP in the parietal cells [4,5].

The second way is based on the elevation of tu-
bular permeability of the parietal cells and increase
in the flow of exogenous calcium to them [2-7].

In any case, the effect of gastrin on the secre-
tion of hydrochloric acid is caused by the interac-
tion of the hormone with a specific gastrin receptor
of the parietal cell membranes.

These processes are carried out in close con-
tact with other biologically active substances with
very narrow relationship between them [8].

Besides the influence on the secretion of hy-
drochloric acid, gastrin is able to stimulate smooth
muscle contraction of the lower esophageal sphinc-
ter, stomach, small intestine, gall bladder [2,6,9],

to increase blood flow to the stomach, small intes-
tine, pancreas [4,8].

Trophic effects of gastrin on the various parts of
digestive tract and pancreas were noted in clinical
and experimental studies. Thus, mucosal thicken-
ing of stomach fundus and duodenum was revealed
in patients with Zollinger-Ellison syndrome. The
stimulatory effect of gastrin on the cells’ growth
was noted in a tissue culture of duodenal mucosa
during the investigation [10,11].

Experimental data on the trophic action of gas-
trin is contradictory. Trophic effects of exogenous
gastrin on the gastrointestinal tract mucosa, includ-
ing esophagus and antrum, were marked in a num-
ber of papers, while other evidence suggests that
injection of gastrin leads to the increase of mitosis
number and DNA synthesis in the fundic mucosa,
but not in the antral mucosa [12].

Experiments in which found that gastrin in-
creases DNA synthesis and mitotic activity in the
fundic gland cells and histamine does not cause
such effect, became the basis for hypothesis on the
trophic activity of gastrin [13,14]. Consequently,
endogenous hypergastrinemia has trophic effect
on the fundic mucosa, which is not observed after
gastrectomy with antrum elimination. In humans, in-
jection of pentagastrin contributed to the inclusion
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of urinating leucine to the protein components of
the gastric mucosa, but not of the duodenal mu-
cosa [15-18]. Trophic effect of gastrin observed in
the works of many authors [16,19-21]. At the same
time, there is doubt about the physiological nature
of trophic effect of exogenous gastrin [22-24].

Material and methods

A total of 40 patients (17 men, 23 women) with
gastric polyps admitted to the Regional Oncologic
Dispensary were included in the study. Age of the
patients ranged from 25 to 79 years.

26 (65%) patients were examined in the hos-
pital, 14 (35%) patients underwent examination
and treatment in outpatient conditions. 10 healthy
volunteers took part in the clinical trial as a control
group.

Outpatient and clinical records of patients were
the source of statistical data. These records includ-
ed all the information on the results of endoscopy,
radioimmunoassay, histological examination and
surgical management, along with a long-term en-
doscopic follow-up of patients.

Most patients were aged 41 to 60 years when
gastric polyps are frequently found. These findings
should be considered in the examination of patients
because the blastic transformation of polyps espe-
cially increased in individuals aged 41 to 60 years.

Upper gastrointestinal endoscopy and target
biopsy of gastric tissue and surrounding mucosa
was performed in all patients. Polyps were divided
into two main groups depending on the histologi-
cal structure of biopsy sample: 1) benign polyps —
in 31 (77.5%) patients; 2) malignant polyps —in 9
(22.5%) patients. Based on the World Health Orga-
nization (WHO) classification of gastric polyps, we
ranged adenomatous and hyperplastic polyps with
various dysplasia rates, chronic gastritis related
polypoid focal hyperplasia of mucosa and fibrous
inflammatory polyps in a group of clinically be-
nign growths. Solitary polyps were observed in 21
(52.5%) patients, multiple — in 19 (57.5%).

Biopsy was obtained from the polyp, in its area
and away from it (2-3, 5-6, 8-10 cm) under the
control of the camera. 8-10 tissue specimens were
sampled from 40 patients during each procedure.
Specimens were put in 10% formalin solution for
several hours in form of immersion fixation. Further-
more, they were embedded into liquid paraffin, and
5-em-thick sections were prepared. Hematoxylin-
eosin (PAS-reaction) was used as a general stain.

To obtain serum gastrin levels, 5 ml of venous
blood was collected in the morning while the patient
was fasting for 12 hours. Samples were centrifuged
instantly at 4 °C and stored at -75 °C until required.
Serum gastrin response to a test meal (100g of
cooked meat) was recorded in 10 healthy individu-

als and in 40 patients with gastric polyps. Changes
in serum gastrin were registered in 15, 30, 45, and
60 min after the test meal. Serum gastrin levels
were identified using GASK-PR-US radioimmuno-
assay kit (CIS Bio International, France).

We also assessed the basal serum gastrin lev-
els in patients with polyps before the polypectomy
procedure and one year after it, taking into account
the presence or absence of the disease recurrence.
Gastrin levels were also measured in stomach mu-
cosa, polyp tissue, and in gastric juice in patients
with antral and fundic polyps.

Total acidity and free hydrochloric acid were
identified in order to determine the cause of hyper-
gastrinemia in patients and to get normal values in
control group.

Statistical data processing was performed on
a computer using “Statistica 10” software package
for analysis of digital data. We applied Student’s
t-test to compare means equality in two samples at
the value of p<0.05.

Results

The results of the study of basal serum gastrin
and gastric acidity in patients with polyposis, de-
pending on the nature of the polyps and changes
of the gastric mucosa, are presented in Table 1,
from which it appears that significant (in 2.6 times)
increase in the basal level of gastrin with marked
reduction in gastric acidity was observed in patients
with atrophic gastritis. In patients with atrophic hy-
perplastic gastritis, content of serum gastrin does
not differ from that in healthy individuals, although
they had clearly reduced acidity of gastric juice.

Thus, the level of basal gastrin was different at
the same severity of achylia in patients with gastric
polyposis, depending on the nature of changes in
the gastric mucosa.

Gastrin in serum was 1.8 times higher in pa-
tients with solitary gastric polyps than in healthy
individuals, and it was two times as great as in
patients with multiple polyps. The significant differ-
ence between this indicator in patients with solitary
and multiple polyps was not found. At the same
time, there is a pronounced reduction in the acidity
of gastric juice in both groups of patients, and no
difference in severity of achylia.

Basal serum gastrin was two times higher in
patients with benign gastric polyps than that in the
control group. The indicator was not much different
in patients with malignant polyps, compared with
healthy individuals. A marked reduction of gastric
acidity was noted in both groups.

So, level of basal gastrin was different at the
same severity of achylia in patients with gastric
polyposis, depending on the nature of changes in
the gastric mucosa, the amount and nature of pol-
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Number of  Basal level of Gastric acidity
Survey sample surveyed gastrin Total acidity | Free hydrochloric
patients (M+m) (Mm) acid (M+m)
1 | Control group 10 87,42+2 8 53,21+£1,9 26,4+0,88
. " 14,5+1,3
2 | Atrophic gastritis 24 230,2+34,3 p <0,05 0,9+0,3
Atrophic hyperplastic 15,2+1,5
3 gastritis 16 97,8+15,4 0< 0,05 3,9+0,8
. ) 155,0+26,7 p 14,8+1,9
4 | Solitary gastric polyps 21 50,05 0<0,05 2,5+0,7
. . 176,3+28,3 17,1+£1,5
5 [Multiple gastric polyps 19 0<0,02 0<0,05 2,8+0,6
. ) 174,4+:17,9 15,6+0,9
6 |Benign gastric polyps 3 0<0,05 0 <0,05 2,9+0,5
. . 13,8+1,6
7 | Malignant gastric polyps 9 87,99+9,4 0<0.05 2,7+1,2

yps. Consequently, determining the level of basal
gastrin allows in some cases to identify a violation
of hormonal regulation of gastric acid secretion in
patients with gastric polyposis.

A more detailed analysis can be obtained in the
study of gastrin after standard test meal. The re-
sults of these studies are shown in Table 2, from
which it appears that significant increase of 80% in
serum gastrin was noted within 30 minutes after the
test meal in patients with atrophic gastritis, com-
pared to basal level.

After 45 and 60 min, the indicator was higher by
89% and 86% than the basal level, respectively. At
all stages of the study, gastrin level significantly ex-
ceeds in patients with atrophic gastritis than that of
healthy individuals. Increase in gastrin level in this
group of patients after the test meal is more pro-
nounced and prolonged than in the control group
(100g of cooked meat as a standard test meal).

Discussion

In patients suffering from polyposis combined
with atrophic hyperplastic gastritis, standard test
meal leads to a significant increase in gastrin level
by 79% in 30 minutes, compared with the basal
level. A further increase by 125% and 175% was

Number of Basal level

recorded in 45 and 60 min, respectively, while this
indicator in 15, 30 and 45 min in said group of pa-
tients is not very different from that of the control
group. After 60 min, serum gastrin level was 2.6
times higher than in healthy individuals, test meal in
this cohort of patients leads to a more pronounced
and prolonged increase in gastrin levels compared
with those in the control group.

Comparison of changes in the serum gastrin
levels in patients with atrophic and atrophic hyper-
plastic gastritis after the test meal demonstrates
that this indicator is higher in atrophic gastritis at all
stages of the study. At the same time, an increase
in the gastrin level was noted in 45 and 60 min after
the test meal in patients with atrophic hyperplastic
gastritis, compared to the basal level, which is less
pronounced in patients with atrophic gastritis.

Thus, the standard test meal in patients with
gastric polyposis reveals significant differences in
the nature and severity of the changes in the serum
gastrin compared with the control group, which is
characterized by a more pronounced and prolonged
hypergastrinemia. Test meal reveals inappropriate
secretion of gastrin in patients with gastric polypo-
sis, combined with atrophic hyperplastic gastritis
and normal level of basal gastrin.

Survey Level of gastrin after the test meal
No. surveyed of gastrin
LR L) | In15min | In30min | In45min | In 60 min
1 | Control group 10 87,4+2,8 87,0+£9,2 | 127,5+17,1 | 122,4+16,5 | 108,8+16,9
. 414,2+71,2 | 434,1+£74,0 | 427,2+76,2
2 | castts 24 | 0233 282419 1500 05" | T 005" | p,<0,05
g p2 ) p2 ) p2<0,05 p2<0’05 p2<0,05
3 f]‘;r;’epr"‘)'l‘;sﬁc " 07,8+26,7 | 133,6:28,9 | 175,0+30,9 | 219,7+41,8 ngfj%%s
qastritis p,<0,05 p,<0,05 p,<:0,05 p,<0,05 p‘2<0,05

Note: p, — statistical significance, compared to baseline; p, — statistical significance, compared to control group.
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Table 1.

Basal level of serum
gastrin (pg/ml) and gastric
acidity in patients with
gastric polyposis, with
changes in the gastric
mucosa

Table 2.

Change in the concentra-
tion of gastrin (pg/ml) in
the blood of patients with
atrophic and atrophic
hyperplastic gastritis after
the standard test meal
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SECRETING CELLS IN PATIENTS WITH GASTRIC POLYPOSIS

Table 3.
Change in the concentra-

Number of Basal level
of gastrin

Level of gastrin after the test meal

surveyed

tion of serum gastrin in e U | In15min | In30min | In45min_| In 60 min
patients with single and Control
multiple gastric polyps |1 | groyp 10 874428 | 87,0:92 | 127,5+17,1 | 122,4+16,5 | 108,8+16,9
after the standard test
meal (pg/mi) Solitary
2 | gastric 21 155,0+£26,7 | 208,0+34,1 | 202,0+34,0 | 230,0+40,1 | 236,0+37,8
polyps p,<0,05 p,<0,05 p,<0,05 p,<0,05 p,<0,05
MuIt|pIe 176,3+28.3 | 204,429 1 378,7.i77,8 420,§i82,0 457,§i89,7
3 |gastric 19 2002 <005 p,<:0,05 p,<:0,05 p,<:0,05
polyps PP, PP, p,<0,02 p,<0,01 p,<0,0
Note: p, — statistical significance, compared to baseline; p, - statistical significance, compared to control group.

Study results of serum gastrin levels in patients ~ compared with control group. If the basal gastrin
with single and multiple polyps after the test meal  level in one or another group of patients is almost
are presented in Table 3. identical, then it changes differently in response to

The results demonstrate that gastrin level in pa-  test meal. Thus, the response to test meal is negli-
tients with solitary gastric polyps significantly ex-  gible in patients with solitary polyps, while there is
ceeds the indicator in the control group in response  a pronounced and long lasting hypergastrinemia in
to the test meal during the entire study. At the same  patients with multiple polyps. It may indicate a dif-
time, the level of this hormone undergoes further  ferent nature of the regulatory function changes in
slight fluctuation, reaching 208.0 + 34.1 pg/ml at  the gastrin producing cells in patients with solitary
15 min after the test meal. and multiple gastric polyps.

When multiple gastric polyps, a significant in- We determined the basal level of gastrin in pa-
crease by 115% in serum gastrin level is registered  tients with polyposis before polypectomy and one
after 30 min as a response to the test meal com-  year after it, depending from the presence or ab-
pared to the basal level. Its level increased by 139%  sence of the disease recurrence (Table 4).
and 160% after 45 and 60 min, respectively. Gastrin It was revealed that basal serum gastrin before
level in these patients was significantly higher than ~ surgery was higher than control level by 88% in pa-
that in healthy individuals at the appropriate time tients without recurrence of polyp formation in one
at all stages of the study. It was noted a more pro-  year after polypectomy. So, one year after surgery
nounced and prolonged increase in the gastrin level it was decreased to 101.0 + 18.9 pg/ml, which is
in patients with multiple polyps in response to the  only slightly higher than gastrin level in healthy in-
standard test meal, compared to healthy individu-  dividuals. In these patients, the acidity of gastric
als. juice was reduced as before the surgery, so after it.

Comparing changes in the content of serum Significant increase (more than two times) in
gastrin in patients with solitary and multiple gastric ~ the gastrinemia level before the surgery was noted
polyps after the test meal, we have found its sig-  in patients with disease recurrence, and one year
nificant increase after 30, 45 and 60 min in patients  after polypectomy gastrin level increased to more
with multiple polyps. significant digits of 227.0+37.4 pg/ml (p<0.05).

Consequently, the standard test meal leads to That is, performing the polypectomy is not ac-
distinct changes in the dynamics of gastrin level in ~ companied by normalization of the basal gastrin
patients with solitary and multiple gastric polyps, level in the blood of patients with gastric polyposis,

Table 4.
Basal level of serum gas- |l Survey sample Numb:;:izz:;veyed Basal level of gastrin
trin (pg/ml) in patients with 4~ control group 10 87,4+2.8
gastric polyposis before Patients with polyposis before the 154,6+34,6
and after polypectomy, 2 surgery without following recurrence 24 p> 0,05
with the_dlseasfe recur- 3 Patients with polyposis within one year 0 101,0+18,9
rence and without it, within after the surgery without recurrence 1 p>0,05
one year after surgery Patients with polyposis before the 182,3+37,0
4 . 16
surgery with recurrence p<0,05
5 Patients with polyposis within one year 13 227,0+37,4
after the surgery with recurrence p<0,05
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Number of

Basal level Level of gastrin after test meal
surveyed £ .
o | RESUUE In 15 min | In 30 min | In 45 min | In 60 min
127,5+£17,1 | 122,4+16,5
1 | Control group 10 87,4+2,8 | 87,0+9,2 p,<:0,05 | p<0,05 108,8+16,9
Patients with 275,0+49,1 | 404+90,5
2 | polyposis be- 24 154;6533’6 188f6“$g'1 246;‘;315'6 p1<:0,05 | p1<:0,05
fore the surgery =5, P,<%: PSP, p,<0,05 p,<0,05
Patients with
5 |polyposis within| 101,0:18,9 |128,9:32,2 | 145,04:24,7 185;0533;'7 184;46*32'8
one year after p>0,05 p >0,05 p>0,05 =L, p=%,
the surgery

Note: p, — statistical significance, compared to baseline; p, - statistical significance, compared to control group.

despite the presence or absence of polyp recur-
rence. However, if there is a reducing trend of this
indicator while no recurrence, then a trend of its in-
crease is revealed during recurrence. The level of
achylia was expressed almost equally in all patients
during all periods of determination.

Table 5 shows the results of determination of the
serum gastrin concentration in patients with gastric
polyposis before and one year after surgery without
recurrence of the disease under the influence of the
test meal. It was noted that test meal before polyp-
ectomy leads to the increased gastrinemia already
in 15 minutes after it, reaching significant level in
45 minutes.

We observed no significant changes of gastrin
level in the blood in response to test meal in pa-
tients within one year after polypectomy in the ab-
sence of disease recurrence.

Thus, significant hypergastrinemia develops in
response to test meal in patients with gastric polyp-
osis without the disease recurrence, and one year
after surgery gastrin level reaches close to that of
healthy individuals.

Gastrin level in the blood increased within 15
minutes after test meal in patients with gastric pol-
yposis and the disease recurrence before the pol-
ypectomy performance, reaching a valid value of

Number of

281.6+37.0 pg/ml after 30 minutes, which is much
higher than gastrin concentration in the control
group at the same moment (Table 5).

Test meal within one year after surgery in pa-
tients with recurrent disease caused a distinct in-
crease in gastrin level not only compared to its ini-
tial level, but also to its control concentration. The
changes were noted at all stages of its determina-
tion. If gastrinemia level was decreasing already af-
ter 45 min in healthy individuals, then in this group
of patients it was continuing to grow even after one
hour after the test meal.

Therefore, the tendency to recurrence of polyp
formation is evident in the increasing the level of
gastrin in the blood of patients (before and after the
operation) under the influence of the standard test
meal.

In the context of the investigation data of gastrin
level in patients within one year after polypectomy,
it was interesting to estimate the level of gastrin-
emia after test meal in patients within one year after
gastrectomy for polyposis (Table 6).

Thus, gastrectomy in patients with polyposis
reduces the basal level of gastrin by 1.8 times as
compared to control level. And, standard test meal
causes a slight increase in gastrin level in the blood
within one year after the gastric resection. Even the

No Survey surveyed Basal level Level of gastrin after test meal
sample patients JEESUUE 1n 15 min | In 30 min | In 45 min | In 60 min
127,5417,1 | 122,4+16,5
1 | Control group 10 87,4+2,8 |87,0+9,2 p,<:0,05 p,<:0,05 108,8+16,9
Patients with 281,6+37,0 | 284,0+37,0 | 258,0+32,0
2 | polyps before 6 | (CAUSHO22R0549 ), 005 | p<0.05 | p,<0,05
the surgery P, <%, P,<%, p,<0,05 p,<0,05 p,<0,02
Patients with
polyps within 207,0+374 |326,8+40,0 | 3370+28,5)385,0+20,6 423,041,0
3 one year after 18 P2<0,05 |p,<0,05 p<:0,05 | p<:0,05 1 p,<0,05
the surgery ’ © P,<0,05 | p,<0,05 | p,<0,05

Note: p, — statistical significance, compared to baseline; p, - statistical significance, compared to control group.
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Table 5.

Change in gastrin con-
centration (pg/ml) in the
blood of patients with
gastric polyposis before
polypectomy and within
one year after it without
recurrence in response to
the standard test meal

Table 6.

Changes in gastrin
concentration (pg/ml) in
the blood of patients with
gastric polyposis with
recurrent disease before
surgery and within one
year after it, in response to
the test meal
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Table 7.

Changes in gastrin
concentration (pg/ml)

in the blood of patients
after gastric resection in
response to the test meal

Table 8.

Mucosal gastrin in differ-
ent parts of the stomach
in patients with polyposis,
in the polyp tissue (ng/qg)
and in the gastric juice of
the patients (pg/ml)

Number of

Basal level
surveyed

Survey

Level of gastrin after test meal

sample patients JEEEULE In 15 min [In30 min |In 45 min |In 60 min
1 | Control group 10 87,4+2,8 37,0+£9,2 | 127,5+17,1 | 122,4+16,5 | 108,3+16,9
) zﬁg‘:“tjstric 5 47;05352 477525 | 453:43 | 48,7y51 | 60,0499
9 P, p<0,05 | p<0,05 | p<0,05 | p<0,05
resection 1

Mucosal gastrin concentration

(ng/g)

in fundus
42.6+7.5

in antrum
81.2+8.1

Concentration of gastrin in
the tissue of gastric polyp
((ng/9)

Concentration of gastrin in
the gastric juice
(pg/ml)
69.5+7.8

highest level of gastrin did not reach the basal level
in healthy individuals at this moment (Table 7).

Thus, gastrectomy in patients with polyposis
causes a sharp decline in the serum gastrin and no
reaction to the test meal.

Our studies have shown that functional state of
gastrin producing cells of the stomach, which de-
termines the gastrinemia level in patients with pol-
yposis, plays an important role in the pathogenesis
of gastric polyposis. However, it could not base only
on an assessment of the gastrin level in the blood
of patients. It was necessary to determine the con-
centration of the hormone in the mucosa of differ-
ent parts of the stomach, in the polyp tissue and in
the gastric juice of the patients with polyps. Such a
study could let to assess more adequately the role
of gastrin in the pathogenesis of polyp formation.
Therefore, we analyzed the content of gastrin in the
mucosa, polyp tissue and gastric juice in 7 patients
with antral (5) and fundic (2) polyps of the stomach.
The results obtained are shown in the Table 8.

As it can be seen from the above data, the
highest level of gastrin was observed in the antral
mucosa, which amounted to 81.2+ 8.1 nug/g. At the
same time, if to focus on the results obtained in
determining the level of gastrin in the mucosa of
healthy individuals, then the estimated indicator
in these patients was almost twice higher than in
healthy individuals.

Gastrin level was two times lower in the muco-
sa of fundic polyps than in the antral polyps. Due
to lack of own information and literature data on
the gastrin level in the fundic mucosa in healthy
people, it was difficult to assess the significance
of gastrin concentration in patients with fundic
gland polyps.

Gastrin content in the polyp tissue appeared
negligible compared with its content in the gastric
mucosa and amounted to 3.6+0.6 pg/g.

Our results showed that the content of gastrin in
gastric juice in patients with polyposis was slightly
lower (69.5+7.8 pg/ml) than in healthy individuals
which is amounted to185+28 pg/ml

Thus, an increase in the gastrin level in the
gastric mucosa was noted in patients with gastric
polyposis. It obviously provides a higher basal gas-
trin level in the blood of these patients without sig-
nificant impact on the gastrin content in the gastric
juice. Gastrin level in the polyp tissue was low and
independent of the polyp localization.

There are various endocrine cells in the gastric
epithelium that produce nearly all known peptide
hormones. It is important to determine the amount
of gastrin producing G-cells in the gastric mucosa,
which can be done by immunohistochemistry meth-
ods [25-27]. Change in their number and staining
intensity may indirectly indicate the gastrin level in
the blood, which has a paracrine effect on nearby
cells.

At the same time, there were large enough
difficulties in interpreting the results of immuno-
chemical studies. Thus, increasing the number of
cells may be the result not only of their actual in-
crease, but also can be caused by increased syn-
thesis of the corresponding peptide or delay of its
secretion.

But an immunohistochemical study of various
types of endocrine cells and the relation between
them can be used to determine the role of their
peptide products in the origin and development
of various diseases of the digestive system. The
most interesting is the change of G-cells in patients
with precancerous diseases of the stomach. Un-
fortunately, information about the G-cells and the
concentration of immunoreactive gastrin in biopsy
specimens of gastric mucosa in chronic gastritis
and gastric polyposis is not enough.

The effect of neuro-humoral factors in the regu-
lation of motor and secretory function of the stom-
ach must be evaluated to provide each method
of surgical treatment of gastric polyposis. It was,
therefore, necessary to examine the quantitative
and functional status of gastrin producing cells of
the antral mucosa, as well as their relationship with
the level of gastrin in the blood and the connection
with gastric secretion in polyposis.
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Number of Basal level of

Survey G-cells quantity in stomach mucosa
mol surveyed gastrin in the
LT patients  blood (pg/ml) Antrum Stomach body Polyp
1 | Control group 10 87,4+2,8 293,0+27,0 0+0 -
Patients with 338,9+22,7 5,8+1,8
2 gastric polyps 17 317,1+25,3 00,05 0<0,05 2,9+0,9

Gastrin level in the blood and tissues depends
not only on the change of functional state of G-
cells, but also on their mass in the gastric mucosa.
The last one is very important to find in patients with
gastric polyposis.

We counted G-cells in the mucosa of antrum
and stomach body, as well as in the polyps’ mucosa
in 17 patients with polyposis (Table 9).

In the presence of severe basal hypergastrin-
emia in patients with gastric polyposis, the num-
ber of G-cells in 1 mm? of antral mucosa reached
338.9+22.7. This value is slightly higher than the
indicator in apparently healthy individuals, which is
equal to 293.0+27.0.

G-cell number was determined in the mucosa of
stomach body in 7 patients. The number of G-cells
in these patients was significantly lower than in the
antrum. G-cells were not defined in this part of the
stomach in the control group.

G-cells were found in the polyps’ mucosa in
only 12 of 17 patients, their number was equal to
only 2.9+09.

Since the level of gastrin in the blood and tis-
sues of the gastric mucosa, as it was shown by our
study, depended on the location of polyps, there-
fore, the number of G-cells in the gastric mucosa
was determined in patients with polyposis of antrum
and stomach body (Table 10).

As it turned out, the high basal gastrin level was
combined with a marked increase of G-cells in the
gastric antral mucosa and reached 406.6+35.9 in
patients with antral polyposis. The amount of G-
cells in polyps’ mucosa in these patients appeared
83 times lower than in other mucous sections of
this part. Number of cells in the mucosa of stom-
ach body amounted to 59+29 in patients with antral

polyps.

Number of Basal level of

In less pronounced hypergastrinemia, the num-
ber of G-cells in the stomach body in patients with
gastric polyposis did not differ from that of healthy
individuals and it was 1.85 times lower than in pa-
tients with antral polyposis. Level of G-cells in the
polyps of stomach body mucosa in patients of this
category did not differ from the indicator in the pa-
tients with antral polyposis. The number of these
cells in polyps’ mucosa was lower than in the rest
part of the stomach body mucosa and the mucosa
of antral polyps.

Thus, when antral polyposis, hypergastrinemia
caused not only by increased functional activity
of gastrin producing cells, but also by increasing
their numbers in the antral mucosa. The number of
G-cells was dramatically reduced in the mucosa of
gastric polyps, especially in polyps of the gastric
body. We can assume that hypergastrinemia, re-
vealed in patients with polyposis of stomach body,
is caused only by increased functional activity of
gastrin producing cells.

Finally it should be noted that gastrin, having
marked trophic effect in physiological conditions as
well as in neoplastic processes [28,30], may par-
ticipate in the formation of atrophic hyperplastic
changes with focal hyperplasia in the mucosa, as
it was evidenced by our findings. This pathology of
mucosa appears due to the formation of the gastric
polyps, and polyps are most often detected in the
pyloric antrum of the stomach (63% of cases). This
is confirmed by a higher concentration of gastrin in
the serum of patients with multiple gastric polyps
compared with those who has solitary polyps, and
even more in comparison with healthy people.

According to some reports [23,31-35], a higher
level of gastrin in the blood of patients with gas-
tric carcinoma, compared to healthy individuals,

Survey e G-cells quantity in stomach mucosa
sample sur\{eyed gastrin in the A
patients  blood (pg/ml) ntrum Stomach body Polyp
1 | Control group 10 87,4+2,8 293,0+27,0 0+0 -
Patients with
2 s |0 | EES | e | sens | o
antrum ! ! 1<
Patients with 228,5+25,7 220,5+27,3 5,5+1,6 10404
polyps of 7 p,<:0,05 p,>0,05 p,<:0,05 p’<0 65
stomach body p,<0,05 p,<0,05 p,>0,05 2"

Note: p, — statistical significance, compared to control group; p, — statistical significance, compared to patients with

polyposis of antral part of the stomach.
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Table 9.

Basal level of gastrin in

the blood and G-cells
quantity in stomach

mucosa of patients with

gastric polyposis

Table 10.

Basal level of gastrin in the
blood and G-cells quantity
in stomach mucosa of pa-
tients with gastric polyps
of different localization



indicates the role of gastrin in the pathogenesis
of tumor development. Although in our studies,
gastrinemia was less pronounced in patients with
malignant polyps than in those with benign polyps.
However, participation of gastrin in the process of
polyp formation has no doubt because an increase
in the size of the polyp accompanied by an increase
in gastrinemia. This was confirmed by the assess-
ment of gastrin concentration in the blood after test
meal in patients with different duration of the dis-
ease in question: the highest gastrinemia appears
in individuals suffering from gastric polyposis over
three years.

Another proof of participation of gastrin in the
gastric polyp formation is detectable maximum
hypergastrinemia in polyps of pyloric antrum, i.e.
in the areas subjected to the most frequent polyp
formation.

Assessing the level of gastrin in the blood of
patients can be used to predict the possible re-
currence of polyp formation. This is confirmed by
a more pronounced hypergastrinemia before the
polypectomy in patients, who were diagnosed with
a recurrence within one year after the surgery. This
indicator can serve as an additional sign of polyp
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