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ПРЕДГОВОР 
 
Проблемът за преканцерозите като състояние е основен, актуален и 
се разглежда в различен аспект от морфолози, генетици, 
молекулярни биолози и клиницисти. 
Преканцерозните лезии на стомаха като самостоятелна единица са 
описани по различен начин от автори в съвременната медицинска 
литература. Правейки ретроспективна справка в българската 
периодика, в последните години няма систематично ръководство, 
което разглежда този проблем. Използвайки натрупания опит и 
информация от моя дисертационен труд на тема „Роля на 
Пепсиноген I, Пепсиноген II и Хеликобактер пилори Антитяло от 
клас IgG, като неинвазивни биомаркери за оценка тежестта на 
хроничен атрофичен гастрит и риска от стомашен карцином“, 
възникна идеята да систематизирам, анализирам и обобщя 
съвременните тенденции по тази тематика. 
В настоящият труд разгледах подробно етиопатогенезата на 
преканцерозните лезии на стомаха, която включва каскадата на 
Correa и инфекцията с Helicobacter pylori. Анализирах и 
класификационите проблеми и различия, както и съвременните 
тенденции по този проблем. Представих и онагледих с 
хистоморфологични характеристики отделните преканцерозни 
състояния на стомашната лигавица. Обобщих актуалните методики 
за инвазивна и неинвазивна диагностика. 
Убедена съм, че това ръководство ще даде допълнителна яснота 
относно проблема за преканцерозните лезии на стомаха и тяхната 
съвременна интерпретация. 
Това четиво обединява познанията на изследователите 
(хистоморфолози, гастроентеролози и онколози) и дава синтезирана 
информация за тези състояния. 
Надявам се да събуди интереса на по-голяма научна медицинска 
общност. 
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CHOLINERGIC, TACHYKININERGIC AND NITRERGIC
TRANSMISSION IN ASCENDING MOTOR ACTIVITY

OF COLONIC LONGITUDINAL MUSCLE IN A RAT MODEL
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Abstract

The purpose of the present study was to examine in vitro the motor ac-
tivity of longitudinal muscle (LM) based on local neuronal circuitry and as-
cending reflex pathways. The electrically-induced local and ascending motor
responses of rat colonic LM were studied using partitioned three-compartment
organ bath, electrical field stimulation (0.8 ms, 40 V, 5 Hz, 20 s) and mechano-
graphic on-line recording techniques. To establish the role of excitatory and
inhibitory neurotransmissions in the reflex pathways, the motor activity was
studied by cholinergic-, tachykininergic- and nitrergic-related drugs. Atropine
(0.3 µM) added in the oral compartment of the bath considerably decreased
the amplitude of ascending contractions of the LM provoked by electrical stim-
ulation (5.4 ± 0.6 mN, n = 10, p < 0.05). During atropine treatment spantide
(0.1 µM) further significantly suppressed the ascending contractile motor re-
sponses (3.2 ± 0.3 mN, n = 8, p < 0.05). L-NNA (0.5 mM), an inhibitor
of nitric oxide synthase increased the contractions during atropine treatment,
while L-arginine (0.5 mM) decreased the amplitudes of contractile responses.
Atropine inhibited the ascending contractile responses of the LM of colonic
segments indicating the essential stimulatory role of the cholinergic system in
the colonic contractility. The present experiments also demonstrated the in-
volvement of tachykininergic and nitrergic neurotransmission in the ascending
motor responses of the colonic LM.

Key words: L-arginine, ascending motor response, atropine, NG-nitro-
L-arginine, rat colon, spantide
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RÉSUMÉ

Les implications des neurotransmetteurs dans la 
motilité descendante des muscles longitudinaux et 
circulaires dans le côlon du rat

Introduction. Le rôle des systèmes de neurotransmet-
teurs dans l’activité motrice des muscles longitudinaux 
ou circulaires dans la régulation autonome de la mo-
tilité du côlon par le système nerveux n’est pas clair.
Le but de l’étude est constitué par les implications 
des neurotransmetteurs dans la motilité descendante 
de ces mêmes muscles dans le côlon.
Méthodes. Des réponses motrices induites électrique-
ment (2, 5 ou 10 Hz, 0,8 ms, 40 V, 20 s) locales ou des-
cendantes de ces muscles dans des préparations isolées 
et des médicaments ont été utilisées pour définir le 
rôle des neurotransmetteurs dans la motilité colique.
Résultats. L’activité spontanée de la partie distale des 
préparations s’est manifestée par des contractions irré-
gulières de grande amplitude exprimées davantage dans 
les muscles longitudinaux. Les réponses locales induites 
électriquement différaient considérablement dans les 
deux muscles: le longitudinal, des contractions dépen-
dantes de la fréquence, tandis qu’une relaxation initiale 

ABSTRACT

Introduction. The role of neurotransmitter systems in 
the motor activity of longitudinal or circular muscles 
in autonomic regulation of the motility of the colon by 
the nervous system is unclear.
The aim of the study was to investigate the neu-
rotransmitter implications in descending motility of 
longitudinal and circular muscles in rat colon.
Methods. Electrically-induced (2, 5 or 10 Hz, 0.8 ms, 
40 V, 20 s) local or descending motor responses of lon-
gitudinal and circular muscles in isolated preparations 
and drugs were used to define the neurotransmitters’ 
role in colonic motility.
Results. The spontaneous activity of the distal part 
of preparations manifested as high-amplitude irregu-
lar contractions more expressed in the longitudinal 
muscles. The electrically-induced local responses dif-
fered considerably in the two muscles: in longitudinal 
muscle there were frequency-dependent contractions, 
while initial relaxation followed by contraction was 
observed in circular muscle. The descending motor 
response resembled the pattern of the local responses, 
but the amplitudes were significantly less expressed, 
as compared to the respective local responses. In 
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NEUROTRANSMITTER IMPLICATIONS IN DESCENDING 
MOTILITY OF LONGITUDINAL AND CIRCULAR MUSCLES 
IN RAT COLON

Zornitsa V. Gorcheva1, Galya T. Stavreva2, Radomir G. Radomirov2,3

1̋ Department of Nursing Care, Faculty of Health Care, Medical University of Pleven, Pleven, Bulgaria
2 Department of Pharmacology and Toxicology, Faculty of Pharmacy, Medical University of Pleven, Pleven, 
Bulgaria
3 Institute of Neurobiology, Bulgarian Academy of Sciences, Sofia, Bulgaria

Corresponding author:  Galya Tzvetanova Stavreva

Department of Pharmacology and Toxicology, Medical University of Pleven, 1 St. 

Kliment Ohridski str., Pleven 5800, Bulgaria

Phone: 0035964884131; E-mail: drstavreva@yahoo.com



09-16 I кор.

Доклади на Българската академия на науките

Comptes rendus de l’Académie bulgare des Sciences

Tome 72, No 9, 2019

MEDICINE

Pharmacology

NEUROTRANSMISSIONS CONTRIBUTING TO

ASCENDING REFLEX RESPONSES OF COLONIC

CIRCULAR MUSCLE IN A RAT MODEL
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Negrin N. Negrev∗∗∗, Radomir G. Radomirov∗,∗∗
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Abstract

Electrical field stimulation (0.8 ms, 40 V, 2–5–10 Hz, 20 s) applied at
the oral or the distal part of isolated segments of rat colon mounted in two-
compartments organ bath was used to excite the nerve structures mediating
the local or ascending responses of the circular muscle. To evaluate the neu-
rotransmissions involved in the ascending reflex pathways the ascending mo-
tor responses were studied by cholinergic, tachykininergic and nitrergic-related
drugs. The electrically-induced ascending responses of the colonic circular mus-
cle were frequency-dependent contractions. Atropine (0.3 µM) added to the oral
compartment of the bath converted the ascending contractions of the circular
muscle induced by stimulation applied at a frequency of 5 Hz to motor responses
consisting of an initial relaxation followed by a contraction (atropine-mediated
contraction of 2.0±0.24 mN vs. control of 4.1±0.6mN , p < 0.05). Spantide (0.3
µM), added in the presence of atropine reduced the contraction more without
changing the relaxation indicating that besides cholinergic, the tachykininer-
gic neurotransmission is presented in ascending stimulatory motor responses.
L-NNA (0.5 mM) reduced the relaxation and significantly restored the atropine-
decreased contraction while L-Arginine (0.5 mM) provoked a deep relaxation
in atropine-pretreated colonic segments, thus suggesting modulation role of in-
hibitory nitrergic neurotransmission in excitatory ascending reflex pathways of
colonic circular muscle.

Key words: rat colon, neurotransmission, ascending motor responses
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Summary

In this experiment we studied the role of excitatory and 
inhibitory neurotransmissions in the ascending reflex 
pathways in isolated rat colon. Partitioned organ bath, 
electrical field stimulation (EFS), drugs and isolated 
preparations were used to evaluate motor activity of (LM) 
and circular muscles (CM). Ascending motor responses 
of LM and CM were frequency-dependent contraction, 
significantly more expressed in LM. Atropine (0.3 μM) 
decreased ascending contractions of LM. During atropine 
treatment  spantide (0.1 µM) further suppressed ascending 
contractile motor responses. In the presence of atropine, 
L-NNA (0.5 mM) restored ascending contractions of LM, 
while contractions were strongly depressed after addition 
of L-arginine (0.5 mM). Ascending response in CM, caused 
by atropine, consisted of an initial relaxation followed by 
contraction. Spantide decreased the contraction. L-NNA 
reduced the relaxation and significantly restored the atropine-
influenced contraction, while L-arginine induced a deep 
relaxation of CM. The presence of ChAT, SP-containing nerve 
cell bodies and fibers and NADPH-diaphorase-reactive cell 
bodies and processes in myenteric ganglia were detected. The 
results indicated that nitric oxide is an important modulator 
of ascending cholinergic and tachykininergic excitation in 
colonic region of the large intestine of rats.
Key words: ascending reflex, rat colon, atropine, 
L-arginine, L-NNA, spantide

Introduction

Motility of the colon is an object of experimental 
and clinical studies because of the medical and social 
significance of neutrally mediated diseases of the 
large intestine. The motor activity of the colon occurs 
in isolated preparations, indicating that the nerve 
structures that that induce the processes of movement 
are within the wall of the intestine [1-5]. The intrinsic 
pacemaker mechanisms determining the generation and 
spread of motor complexes of the colon are preserved 
in in vitro conditions, despite the fact that the transit 
along the colon in vivo could be impaired [6]. The 
colonic rhythmic contractions observed in mammalian 
experimental models seem to be equivalent to the high 
amplitude propagating contractions, characterizing the 
human large intestines [7]. 
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Summary

Gastric cancer is the fifth most common and third 
leading cause of cancer death worldwide. Patients 
with chronic atrophic gastritis (CAG) and intestinal 
metaplasia (IM) are at increased risk of developing 
gastric cancer (GC). It is common for CAG to precede 
IM, but the etiology of the two conditions is not 
always the same. Different scoring systems are used 
to assess HAG, MI, and GC risk, making it difficult to 
interpret results from investigations and management 
of these conditions.
Keywords:  chronic atrophic gastritis, intestinal 
metaplasia, gastric precancerous lesion

Background 

Chronic atrophic gastritis and intestinal metaplasia 
are considered precancerous conditions as 
they represent the background against which 
dysplasia and gastric adenocarcinoma may 
develop [1]. According to Correa’s 1975 model, 
chronic inflammation of the gastric mucosa 
triggers a series of changes that progress through 
chronic gastritis, multifocal atrophic gastritis 
(MAG), and intestinal metaplasia [2].

In the updated 1992 model, according to 
Lauren’s classification, the interstitial type of 
cancer is the final stage in the development of 
the following cascade: non-atrophic chronic 
gastritis, multifocal atrophic gastritis, interstitial 
metaplasia (of the complete and incomplete 
type), dysplasia (low-grade and high-grade), and 
invasive intraepithelial adenocarcinoma [3, 4].

The division of gastritis into non-atrophic 
and atrophic is essential in determining the risk 
of developing gastric carcinoma. Furthermore, 
patients with severe atrophy and extensive 
metaplasia are at increased risk of GC [5]. Over 
the years, various systems for classification have 
been used. However, atrophic gastritis is still a 
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Abstract
The study aim was to assess the peri-operative, oncologic, and survival outcomes for patients with endometrial cancer (EC) 
managed by abdominal hysterectomy (AH), laparoscopic hysterectomy (LH), or robotic hysterectomy (RH) approaches at 
premier centers in Bulgaria. We analyzed histologically diagnosed EC cases operated via any of the three surgical methods 
during 2008–2019. Data analyses included patients and tumor characteristics, peri-operative outcomes, and disease status. 
We grouped FIGO stages I and II to represent early-stage EC and to investigate their survival. Kaplan–Meier and Cox 
regression analyses were performed to determine disease-free survival (DFS) and overall survival (OS). Consecutive 917 
patients (AH = 466; LH = 60, RH = 391) formed the basis of study analyses. Most of demographics and tumor characteristics 
of the patients were comparable across the groups except few minor variations (e.g., LH/RH cases were younger, heavier, 
more stage IA, endometrioid, G1, low-risk group). LH and RH group cases had significantly lower operative time than AH 
(p < 0.001), shorter hospital length-of-stay (p < 0.001), higher post-operative Hgb (p < 0.001). RH cases had fewer blood 
transfusions than AH or LH (p < 0.001). Cox multivariate analyses indicate that OS was not influenced by the type of surgical 
approach. Despite the fact that the DFS in “early-stage” EC is significantly better in AH group than RH, the type of surgery 
(i.e., AH, LH, or RH) for “all stages” is insignificant factor for DFS. With our long-term experience, minimally invasive 
surgical approach resulted in superior peri-operative, oncologic, and survival outcomes. Specifically, RH is not only safe in 
terms of post-operative results, but also for mortality and oncologic rates.

Keywords  Endometrial cancer · Abdominal vs. laparoscopic vs. robotic surgery · Peri-operative outcomes · Oncologic 
factors · Survival analysis · Bulgarian experience

Introduction

Globally, the second most common gynecologic malignancy 
is endometrial cancer (EC) [1]. Surgical treatment is con-
sidered to be the standard of care for this disease. In the 
past decades, total abdominal hysterectomy (AH) was the 
most common approach and considered to be a gold standard 
for surgical management of EC. Technological innovations 
and evolution in medicine, particularly in surgery, played 
integral part of the process for the treatment of malignant 
tumors. Such processes led to the development of minimally 
invasive surgical (MIS) approaches for EC in recent dec-
ades, i.e., total laparoscopic hysterectomy (LH) and robotic-
assisted hysterectomy (RH). Nowadays, these three surgical 
approaches for the treatment of EC vary across the globe 
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ABSTRACT:
Atrophic gastritis, intestinal metaplasia and dyspla-

sia of the gastric mucosa are major risk factors for the de-
velopment of an intestinal type of gastric cancer. The se-
lection of patients with such lesions could help with early
detection and improve better the prognosis. Esophago-
gastroscopy is the “gold standard” in detecting gastric
cancer and precancerous lesions of the stomach. However,
this examination is invasive, expensive, and cannot serve
as a screening method. Measurement of serum levels of
pessinogen I and pessinogen II is used in high-risk
populations in Europe and Asia as a non-invasive marker
for the diagnosis of chronic atrophic gastritis. A serum pep-
sinogen I level ≤ 70ng/ml and pepsinogen I/pepsinogen II
ratio ≤ 3 are accepted in many countries as values that
most accurately identify patients with advanced atrophic
gastritis. On the other hand, the differences in the analyti-
cal methods used to determine the level of pepsinogens
make the interpretation of results and diagnostic valida-
tion difficult.

Keywords: pepsinogen, chronic atrophic gastritis,
intestinal metaplasia,  gastric cancer,

BACKGROUND
Gastric cancer is the fifth most common cancer and

the third leading cause of cancer-related death worldwide
[1]. The prognosis is poor, with an average 5-year survival
of less than 20%, as most patients are diagnosed at an ad-
vanced stage. Detection of early forms and precancerous
lesions is crucial and significantly improves the progno-
sis. Diagnosing the disease at an early stage is challeng-
ing. Many patients are asymptomatic in the early stages,
and the advanced form of the disease is diagnosed rela-
tively late [2, 3]. From early to advanced stages, gastric
cancer (GC) progression is a long process, which can be
influenced as early as the precancerous lesion stage [4].
Chronic atrophic gastritis (CAG) and intestinal metaplasia
(IM) are recognized as high-risk conditions, against the
background of which gastric carcinoma may develop. CAG

and IM are considered precancerous lesions [5, 6, 7]. The
interstitial type of gastric adenocarcinoma represents the
final stage of a sequence described as the Correa cascade
[8, 9]. This process begins with the onset of inflammation
in the gastric mucosa. Subsequent stages progress through
the development of non-atrophic chronic gastritis (with-
out glandular loss), followed by multifocal atrophic gas-
tritis, intestinal metaplasia (complete and incomplete
type), dysplasia (mild grade and severe grade), and end up
with the appearance of early gastric carcinoma [10, 11,
12]. The basis of the cascade is the onset of chronic atrophic
gastritis and subsequent intestinal metaplasias, against the
background of which dysplasia and intramucosal carci-
noma would develop [10, 13].

Current studies have shown that patients with se-
vere gastric atrophy, extensive intestinal metaplasia, and
dysplasia are at increased risk of GC [14]. According to a
large meta-analysis by Chen et al. ,  eradication of
Helicobacter pylori does not reduce the risk of GC for these
patients. Therefore, high-risk groups need to be identified
and followed up using appropriate methods [15].

Esophagogastroduodenoscopy (EGD) with biopsy
is the “gold standard” for screening and diagnosing gas-
tric cancer and precancerous lesions. However, the test is
invasive, expensive, and cannot be applied in routine prac-
tice. On the other hand, some biomarkers in serum may be
used for a non-invasive assessment of gastric atrophy [16,
17]. Serum pepsinogens may be employed as predictors of
gastric atrophy in screening for patients with suspected
precancerous lesions [18].

The aim of this review is to summarise the data for
pepsinogens as non-invasive biomarkers for the diagnosis
of chronic atrophic gastritis.

REVIEW RESULTS
An electronic search was performed on Pub Med da-

tabase. We used ‘serum pepsinogen’, ‘atrophyc gastritis’,
‘intestinal metaplasia’, ‘gastric precancerous lesion’ as key-
words. The studies had to be in English, published from
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Young gastroenterologists angle: Friends of the UEG young
talent group consensus statement on the structure of young
gastroenterology sections

INTRODUCTION

Throughout Europe, Young Gastroenterology Sections (YGS) play a

crucial role in the success of national gastroenterology organizations

and societies. Both trainees and national organizations benefit by

including the next generation of gastroenterologists (GI). Specifically,

national organizations have the chance to nurture future leaders,

promote innovation and new perspectives, enhance diversity and

inclusivity as well as ensure future sustainability and growth of the

national society. Young trainees benefit through targeted support

and mentorship fitting their needs, networking opportunities with

peers, and by having a clear voice for representation and advocacy

for the needs of the next generation of gastroenterologists.

Many national organizations in the UEG member states already

work and coordinate well with their respective young sections.

Nevertheless, the structure of young GI sections in UEG member

societies is heterogeneous. Some national organizations currently do

not have a formal young GI section.1 Previously, the UEG Young

Talent Group published a ‘cookbook’ on how to start a young GI

section2,3 giving valuable insights into the pivotal steps in the first

months. Notably, this document does not sufficiently address the

desired long‐term structure and maintenance of young GI sections. In

our eyes, a durable and practical structure is fundamental to long‐
term effective cooperation and success. Therefore, we present a

consensus on a possible structure for national young GI sections.

TRUE REPRESENTATION OF THE DIVERSE NEXT
GENERATION OF GASTROENTEROLOGISTS IS
FUNDAMENTAL

A clear definition of who qualifies as a young gastroenterology sec-

tion member is necessary to accurately represent the next genera-

tion. The threshold could be either age (e.g. younger than 40 years)

or the state of specialty training (e.g. members who have finished

their gastroenterology training in the last 3 years). Exceptions to

colleagues with non‐linear careers, such as times of childcare or

research breaks, are an effective tool to reflect the diversity of in-

dividual vitae.

Future gastroenterologists with an academic as well as non‐
academic background and a focus on outpatient or inpatient care

should be invited to join the young gastroenterology section to

manifest the whole breadth of gastroenterology. Successful gastro-

enterology is diverse and interprofessional, and young GI sections

should be open to professionals with a shared interest in gastroen-

terology besides physicians (e.g. early‐career basic and translational

scientists, dietologists, and nurse practitioners with a GI or endo-

scopic focus). Allowing medical students to be part of the Young GI

sections or devising specific events targeted at students is another

way of raising the interest of potential future colleagues in the field

of gastroenterology.

DEMOCRATIC STRUCTURES: INCREASE
PARTICIPATION AND TRANSPARENCY

A speaker or spokesperson should be elected by members of the

section. To guarantee continuity, a team of speakers and vice‐
speakers with overlapping terms, and progression from vice‐
speaker to speaker should be considered. Additional designated

posts (e.g. treasurer), should also be determined through election by

the section members. Implementing a term limit ensures the ongoing

renewal of young gastroenterology section leadership. To promote

equality and representation throughout the YGS and to embrace the

heterogeneity of the next generation of gastroenterologists, rules on

gender, geographic, or ethnic origin of the speaker team (e.g. gender‐
parity with regards to speaker and vice‐speaker) should also be

considered.
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