
120

 
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

kvlevis mizania - nervuli boWkoebisa da sxva-
dasxva Tvisebebis mqone zedapiris kremniumis 
Zafisebri kristalebis urTierTqmedebis mor-
fologiuri Sefaseba periferiuli nervis mZime 
tramvisa da neiroplastikis modelze.
eqsperimenti Catarda vistaris jiSis 50 mamr-vir-

Tagvaze, woniT 180-250 g. eqsperimentuli jgufebis 
virTagvebze modelirebuli iyo sajdomis nervis 
mZime dazianeba (Sunderland 5), 10 mm sigrZis nervis 
Reros defeqtis formirebiT, romelic Canacvle-
buli iyo konduitiT, decelularizebuli aortiT, 
karboqsimeTilcelulozuri geliT da grZivad 
orientirebuli p-tipis kremniumis Zafisebri 
kristalebiT, diametriT 2-20 µm. Іа jgufis vir-
TagvebSi gamoyenebuli iyo kremniumis Zafisebri 
kristalebis bunebrivi oqsili, Ib jgufis vir-

TagvebSi - kristalebi, romelTa zedapiri gaiw-
minda wyalbadis nakadSi, Ic jgufis virTagvebSi  
- kristalebi xelovnurad Termulad gamoyvanili 
oqsiliT. diastazi nervul daboloebaTa Soris 
kontrolis jgufebSi Sevsebuli iyo geliani aor-
tiT (II  jgufi), an autoneirograftiT (III  jgufi). 
operaciidan 6 kviris Semdeg, konduitis adgili, 
mimdebare nervuli daboloebiT amoRebuli iyo 
sxivuri mikroskopiisTvis. kremniumis Zafisebri 
kristalebis gamoyeneba bunebrivi oqsiliT iwvevs 
konduitis adgilis ufro srul da Tanabarzo-
mier nevrotizacias. Р-tipis kremniumis Zafisebri 
kristalebi bunebrivi oqsiliT, rogorc nawili 
regeneraciuli implantisa warmoadgens ufro 
Sesaferiss masalas eleqtrodebis dasamzadeblad, 
vidre sxva tipis kristalebi.
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Bladder cancer remains an urgent problem, due to a steady 
increase in morbidity and mortality. About five thousand new 
cases and two, three thousand deaths from this pathology are 
registered in Ukraine every year [1]. The active development 
and improvement of the quality of anesthetic management, early 
diagnosis and the emergence of new methods of treating onco-
logical diseases, led to an expansion of indications for recon-
structive operations in oncourology.

The gold standard for the treatment of invasive bladder cancer 
recognized throughout the world is radical cystectomy with ortho-
topic ileocystoplasty using the ileal intestinal tract [2,3,4]. A seg-
ment of the ileum is isolated, to form a reservoir from the gastro-
intestinal tract. The latter is detubulated, and then sewn as S, W, 
U, M, N - anastomoses, turning into a capacity of the shape of the 
ball [11]. The radical cystectomy with orthotopic derivation of urine 
is performed throughout the world by an open, laparoscopic and 
robot-assisted method, sometimes with the formation of intracorpo-
real anastomoses, which reduces the wound surface, the number of 
complications and quickly restores patient activity [5-8].

The study of the effect of urine on the adaptation of the mu-
cosa of the artificial bladder continues for the last twenty years. 
According to the researchers, the results are quite contradictory, 
as some scientists note the hypersecretion of sulphomucins, si-
alomucins, progressive atrophy of microvilli, adenomatous hy-
perplasia and dysplasia [9,10].

The changes in the activity of enzymes of oxidation-reduction 
reactions in the tissues of the artificial bladder remain outside 
the attention of researchers. Although their activity causes the 
course of the main processes of vital activity in the tissues of 
the body.

Aim - to study the features of the histochemically revealed 
activity of succinate dehydrogenase in the wall of the artificial 
bladder and ileum in experimental animals.

Material and methods. The material of the present study 
were the results obtained from the study of 18 female mini-pigs 
aged 4-5 months and weighing 8-10 kg. The modeling of the 
artificial bladder was performed in experimental animals, by 
cystectomy and subsequent ileo-cystoplasty. The choice of an 
experimental facility is due to anatomical considerations. The 
urethra in female is straight and 5-7 times shorter than males. 

The procedure for surgical intervention was as follows. A cut 
of the abdominal wall in the middle line from the pubic sym-
physis to the navel is performed under intravenous anesthesia 
(thiopental) in the position on the back of the pig. The top of 
the bladder is captured by forceps and tucked up. The front wall 
of the bladder is separated. The urethra resects, the bladder is 
separated from the rectum. The bladder is removed. Hemosta-
sis. Retreating 15 cm from the ileocecal valve, sew the end of 
the isolated intestinal segment with continuous serous-muscle 
sutures vikryl 4-0. During the antibriated region, the distal part 
of the idiopathic segment is dissected within about 10 cm. The 
cut part of the segment is U-shaped, the adjacent edges of both 
knees are sewn together by a series of continuous serous-muscle 
sutures, cured 4-0. The lower part of the resulting U-shaped seg-
ment is placed transversely upwards. The distal portion of the 
ileo-intestinal segment is dissected approximately 10 cm long 
in mesenteric margin. The dissected part of the segment is U-
shaped, adjacent edges of both knees sewed together by one row 
of continuous serous-muscular sutures vikryl 4-0. The lower 
part of the resulting U-shaped segment is enclosed transversely 
upwards. The ureteral catheters №3 Fr are inserted, the ends 
of which are removed through the wall of the reservoir before 
stitching the free margins of the dissected segment into the ileal 
lobe. An orifice is made, in the most caudal part of the reservoir, 
to which the urethra is sutured with 6 seams of vicryl 4-0. The 
sutures are tied after conducting the urethra of the Foley catheter 
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No. 8Fr. The reservoir is drained with a cystostomy tube 12Fr, 
which is removed together with the ureteral stents through the 
wall of the reservoir. The reservoir is laid in place, forming iso-
peristaltic bringing knee. The ileum is dissected at the level of 
the ureters resected previously, 10 cm above the ileal-intestinal 
reservoir. The ureters slant obliquely, dissect along and anasto-
mose the end to the side with the proximal non-rosaceous part 
of the ileum-intestinal segment. The stents, which are located 
inside the segment, are passed to the ureters. Restore bowel con-
tinuity. The stents are withdrawn through the anterior abdominal 
wall; drainages are installed through the counterparts into the 
small pelvis. The wound is sewed up by the vikryl.

A fragment of the wall of the ileum and the wall of the bladder 
was removed during the operative modeling of the bladder. The 
resulting material was placed on dry carbon dioxide (-70 s) for 
instant freezing. The cryostat sections obtained from the blocks 
with a thickness of 11 μm were made, on which, according to 
Loida’s instructions, histoenzymatic reactions were carried out to 
reveal the activity of succinate dehydrogenase (SDG). The results 
obtained by studying the activity of enzymes in the wall of the 
ileum and bladder, isolated before the creation of the model of 
the bladder, were subsequently used as a control. Experimental 
animals with a bladder model in groups of 6 animals were with-
drawn from the experiment 3, 6 and 12 months after operational 
modeling. The exclusion from the experiment was carried out by 
the method of thiopental sodium overdose, and the position of the 
«European Convention for the Protection of Vertebrate Animals 
used for experimental or other scientific purposes» (Strasbourg, 
1986) was improved. A fragment of the wall of the ileum and an arti-
ficial bladder was removed from the animals. The resulting material 
was processed in accordance with the above-described algorithm. 
SDG activity was determined on the obtained cryostat preparations. 
SDG (1.3.99.1) is an enzyme belonging to the succinate oxidase 
system and is its first enzyme and participates in the Krebs cycle, so 
the histochemical detection of SDG gives valuable information about 
the activity of this cycle. Estimation of the results of histochemical 
studies was carried out in a semi-quantitative manner (Nasibullin, 
1992), and based on the correlation of the scores of enzyme activity, 
cystosspectrophotometry data, and measured in conventional optical 
density units (con. un.). The results of the studies were subjected to 
a standard statistical treatment.

Results and their discussion. As follows from the data of Ta-
ble, in experimental animals, before the start of the experiment, the 
activity of SDG in the epithelium of the intestinal mucosa is high 
6.08 ± 0.11 con. un. in myocytes is close to a high 5,03 ± 0,184 
units, and in the submucosa is a moderate 3,02 ± 0,09 con. un.

It allows believing that the repair processes in the epithelium 
and contractile activity of the muscular shell are provided by 
energy due to the Krebs cycle.

Three months after the formation of the artificial bladder, 
histochemical determination of SDG activity in the ileal wall 
revealed no statistically significant differences from the activity 
of this enzyme in healthy animals. It allows us to believe that 
the Krebs cycle in the cellular elements of different layers of the 
intestinal wall retains its leading role. Histoenzymological stud-
ies of the ileum wall six months after the experimental modeling 

of the neocyst did not reveal practically significant changes in 
SDG activity relative to healthy animals. It can be assumed that 
the completion of the postoperative period returns the functional 
activity of the intestinal wall structures to the initial state, which 
determines the normalization of the activity of the Krebs cycle 
enzymes, as well as the enzymes of the substrate maintenance 
cycles of the main cycle of energy supply of vital activity.

The activity of SDG in the submucosa after 12 months, is sig-
nificantly lower by 30% (2.11 ± 0.11 con. un., p <0.05) than in 
intact mini-pigs, possibly due to atrophic submucosal processes. 
We did not reveal significant changes in relation to the previous 
observation period as for the activity of the enzymes under inves-
tigation in the structures of the muscular membrane. 

The activity of SDG in the epithelium of the intestinal wall 
tended to weaken according to intact animals and animals of 
the previous periods of the experiment twelve months after the 
formation of the formal bladder. The weakening of the activity of 
the studied dehydrogenase, determined in animals of this period 
of observation, may be related to the age-related weakening of 
bowel function.

The activity of SDH is similar, close to high and not statistically 
different in the structures of the bladder wall of intact animals. 
Obviously, the functional activity of these structures is very 
close, which requires a fairly high intensity of power supply. The 
changes in the activity of the enzymes under investigation occur 
in the wall of the artificial bladder.

The activity of SDH in three months is sharply reduced by 
37.4% (4.01 ± 0.12 con. un., p <0.05), in relation to native ileum 
according to Fig. 1 in the mucosal epitheliocytes. The activity 
of SDH corresponds to data (6.21 ± 0.06 con. un., 6.31 ± 0.21 
con. un.) on the epithelium of the original ileum and it is slightly 
higher by 22.3% than in the epitheliocytes of the native bladder 
after 3 and 12 months.

The adaptation of the intestinal epithelium is completed by 
the 12th month, after the operation and the energy supply system 
passes to a genetically determined level of activity. 

Fig. 1. Activity of SDG in the epithelial layer (con. un.)

The results of SDG activity in the submucosal layer of the ar-
tificial bladder are shown in Fig. 2. Thus, the activity of SDG in 
the intact bladder is 5.06±0.11 con. un., in the ileum is 3.02±0.09 
con. un. A sharp decrease in SDG activity was observed in 60% 
(2.01±0.07 con. un., p<0.05) in relation to the bladder and 33.4% 
with respect to the ileum in the neobladder at 3, 6 and 12 months 

Table. SDG activity in the ileum wall (con. un.)
control 3 months 6 months 12 months

ileum
Epithelium 6,41±0,11 6,16±0,13 6,11±0,13 5,07±0,17*

Sub/ mucosa 3,02±0,09 3,12±0,17 4,12±0,13* 2,11±0,11*
The muscular layer 5,03±0,184 6,02±0,09* 5,09±0,20 4,02±0,11*

note * - the differences between the indicators are significant p<0.05
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after formation. Since a significant structural rearrangement of 
the submucosal layer was observed during the previous obser-
vation periods, it can be assumed that the vascular bed changes, 
which disrupts the transport of substrates and oxygen, and as a 
result, chronic hypoxia of this layer is formed. 

 

Fig. 2. SDG activity in the submucosal layer (con. un.)

This evidence of the activity of SDG in myocytes of the muscle 
layer is shown in Fig. 3. There is a decrease in SDG activity by 19%, 
in relation to the muscular layer of the initial bladder 5.02±0.23 con. 
un. and the original ileum (5.03±0.18 con. un.) at the stages of ex-
perimental studies, 3, 6 and 12 months (4.05±0.21 con. un., 4.01±0.1 
con. un., 4.03±0.1 con. un.) It can be assumed that hypertrophy of 
myocytes changes the transport capabilities of the vascular system 
of the formal bladder, which on the one hand causes the shift of the 
substratum of the substrate to the side of the intermediate metabolites, 
and insufficient general supply, contributes to the preservation of 
life-support processes at a relatively low level.

Fig. 3. Activity of SDG in the muscle layer (con. un.)

Conclusion. The results of studies showed that in the wall of 
the ileum, part of which forms artificial bladder, changes in SDG 
activity for 3, 6 and 12 months after the operation to form an 
uncontaminated disease does not occur. The marked unreliable 
fluctuations in activity recorded by us are most likely associated 
with seasonal changes in vital activity.

As for the wall of the official bladder, the changes in the activ-
ity of the studied enzymes were significant and showed not only 
possible changes in the activity of the Krebs cycle, but also about 
periodic displacements of the accents of substrate maintenance. 

For example, a sharp decrease in SDG activity by 60% 
(2.01±0.07 con. un., p <0.05) in epithelial cells at 3 months rela-
tive to the bladder and by 33.4% in relation to the ileum, with 
the subsequent restoration of activity by the 6th and 12th months 
of the experiment. Depression of SDG activity by 19% was ob-
served in the submucosal and muscle layers without a tendency 
to recovery in the end of the experiment. 

These changes, in our view, are related to the transforma-
tion processes in the structural elements of the ileum wall, from 
which an unproblem has been formed to fulfill new functional 

duties. Signs of a violation of energy metabolism indicate the 
processes of hypoxia in the tissue of the artificial bladder and 
require further study and observation.
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FEATURES OF HISTOCHEMICAL CHANGES IN THE 
ACTIVITY OF SUCCINATE DEHYDROGENASE OF AR-
TIFICIAL BLADDER IN DYNAMICS (EXPERIMENTAL 
STUDY)
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The gold standard for the treatment of invasive bladder cancer 
recognized throughout the world is radical cystectomy with ortho-
topic ileocystoplasty using the ileal intestinal tract. The study of the 
effect of urine on the adaptation of the mucosa of the artificial blad-
der continues for the last twenty years. According to the research-
ers, the results are quite contradictory, as some scientists note the 
hypersecretion of sulphomucins, sialomucins, progressive atrophy 
of microvilli, adenomatous hyperplasia and dysplasia.
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The aim of investigation to study the features of the histo-
chemically revealed activity of succinate dehydrogenase in the 
wall of the artificial bladder and ileum in experimental animals.

The material of the present study were the results obtained 
from the study of 18 female mini-pigs aged 4-5 months and 
weighing 8-10 kg. The modeling of the artificial bladder was 
performed in experimental animals, by cystectomy and sub-
sequent ileo-cystoplasty. Experimental animals with a bladder 
model in groups of 6 animals were withdrawn from the experi-
ment 3, 6 and 12 months after operational modeling.

As for the wall of the official bladder, the changes in the activ-
ity of the studied enzymes were significant and showed not only 
possible changes in the activity of the Krebs cycle, but also about 
periodic displacements of the accents of substrate maintenance.

These changes, in our view, are related to the transforma-
tion processes in the structural elements of the ileum wall, from 
which an unproblem has been formed to fulfill new functional 
duties. Signs of a violation of energy metabolism indicate the 
processes of hypoxia in the tissue of the artificial bladder and 
require further study and observation.

Keywords: cystectomy, ileocystoplasty, energy homeostasis, 
succinate dehydrogenase.
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Золотым стандартом лечения инвазивного рака мочевого 
пузыря признанным во всём мире, является радикальная 
цистэктомия с ортотопической илеоцистопластикой, с ис-
пользованием участка подвздошного кишечника. Изучение 
влияния мочи на адаптацию слизистой артифициального 
мочевого пузыря продолжается на протяжении последних 
двадцати лет. По данным исследователей, результаты доста-
точно противоречивы: некоторые учёные отмечают гиперсе-
крецию сульфомуцинов, сиаломуцинов, прогрессирующую 
атрофию микроворсинок, аденоматозную гиперплазию и 
дисплазию. 

Целью исследования явилось изучение особенностей ги-
стохимически выявляемой активности сукцинатдегидроге-
назы в стенке артифициального мочевого пузыря и в илеуме 
у экспериментальных животных. Материалом настоящего 
исследования послужили результаты, полученные при на-
блюдении 18 самок mini-pigs в возрасте 4-5 месяцев и весом 
8-10 кг. У экспериментальных животных моделирование ар-
тифициального мочевого пузыря выполняли путём цистэк-
томии, с последующей илеоцистопластикой, контрольные 
исследования проведены 3, 6 и 12 месяцев спустя.

В стенке артифициального мочевого пузыря изменения 
активности сукцинатдегидрогеназы были значительны и 
свидетельствовали не только о возможных изменениях ак-
тивности цикла Кребса, но и о периодических смещениях 
акцентов субстратного обеспечения. Эти изменения, на наш 
взгляд, связаны с процессами трансформации в структурных 
элементах стенки подвздошной кишки, из которых формиро-
вался необладдер для выполнения новых функций. Признаки 
нарушения энергетического метаболизма свидетельствуют о 
процессах гипоксии в ткани артифициального мочевого пузы-
ря и требуют дальнейшего изучения и наблюдения.

reziume

xelovnuri Sardis buStis suqcinatdehidrogena-
zas aqtivobis histoqimiuri cvlilebebis Tavise-
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Sardis buStis invaziuri kibos mkurnalobis 
oqros standartad msoflioSi iTvleba radikal-
uri cisteqtomia orTopediuli ileocistoplas-
tikiT, TeZos nawlavis nawilis gamoyenebiT. bolo 
oci wlis ganmavlobaSi mimdinareobs Sardis gav-
lenis kvleva xelovnuri Sardis buStis lor-
wovanze. mkvlevarTa monacemebiT, Sedegebi metad 
winaaRmdegobrivia; ase magaliTad, zogi mecnieri 
aRniSnavs sulfomucinebis, sialomucinebis hip-
ersekrecias, mikroxaoebis progresirebad atro-
fias, adenomatozur hiperplazias da displazias.
kvlevis mizans warmoadgenda suqcinatdehidro-

genazas aqtivobis histoqimiurad gamovlineba-
di Taviseburebebis Sefaseba eqsperimentuli 
cxovelebis xelovnuri Sardis buStis da il-
eumis kedelSi. kvlevis masalad gamoyenebulia 
4-5 Tvis asakis, 8-10 kg wonis mdedri Mini-Pigs-is 
kvlevis Sedegebi. eqsperimentul cxovelebSi 
xelovnuri Sardis buSti modelirdeboda cis-
teqtomiiT da Semdgomi ileocistoplastikiT; 
sakontrolo kvlevebi Catarda 3, 6 da 12 Tvis 
Semdeg.
xelovnuri Sardis buStis kedelSi aRin-

iSna suqcinatdehidrogenazas aqtivobis mniS-
vnelovani cvlilebebi, rac mowmobs ara marto 
krebsis ciklis aqtivobis savaraudo cvlile-
bebs, aramed miuTuTebs substratuli uzrunve-
lyofis aqcentebis periodul Zvrebzec. es cvli-
lebebi, avtorTa mosazrebiT, dakavSirebulia 
trasformaciul procesebTan TeZos nawlavis 
struqturul elementebSi. energetikuli metabo-
lizmis darRvevebis niSnebi adasturebs hipoq-
siuri procesebis arsebobas xelovnuri Sardis 
buStis kedelSi da Semdgom kvlevas da dakvirve-
bas saWiroebs.


