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FUNCTIONAL STATUS OF SMALL INTESTINE AFTER APPLICATION OF
GUANETIDIDE SULFATE

G.U. Urmanova, D.A.Karshiev, Y.N.Islamov

Tashkent pediatric medical institute

v’ Rezume,

Experiments on rats with different ages have shown that some enzymes (such as lactase amylase,
saccharase, dipeptihydrolase ) precisely determine the period of adaptation to milk nutrition.
Accordingly we decided to determine the type of nutrition for some enzymes. Chemical
desympathetization at the early stages of postnatal ontogenesis changed the development of hydrolytic
function of the small intestine.

Key words: guanetidine, desympathetization, CNS-central nervous system, DT- digestive tract.

®YHKIMHAJBHOE COCTOSIHUE TOHKOI'O KMIIIEYHUKA ITPU BO3JIEMCTBUH
I'VAHETUJIWUHA CYJIb®ATA

IV. Ypmanoea, I A.Kapuues, H.H. Hcramos

TamkeHTCKUM neguaTpUYeCKU METUIUHCKUI HHCTUTYT

v’ Pezrome,

Onovimpl, nPoBedéHHbBIe C KpPbICAMU DA3IUYHBIX B03PACHHBIX Kamezopuil, HOKA3alu, Ymo
HeKomopble hepmenmul (1aKmaza, amunasa, caxapaia, OUNENnMUZUOPOJIaA3a) MOUHO Onpedeniom
nepuoo acanmayuu K moaounomy numanuio. Iloaomy mot pewsunu onpedenums 6ud numanue Ons
Hekomopolx ¢hepmenmos. Ha HauanbHbIX IManax HOCHHAMAILHOZ0 OHMO2EHE3A XUMUUECKAs
0eCUMNAMU3AUUN UZMEHAEH 2UOPOIUMUYECKYIO (DYHKUUIO pA38UmMIe MOHKOU KUUWIKU.

Knrouegvie cnoea: zyanemuoen, oecumnamuzayus, IJHC-yenmpanvnoe nepenoe cucmem, KKT-
JHCENY00UHOE KUeUHOe mPaKme.

I'YAHETUJIHUH CYJIB®AT TABCUPUIA UTHI'MIYKA TYAKHUHI' ®YHKIIMOHAJI
XOJIATH

I'V. Ypmanosa, /I.A.Kapuues, U.H Hcramos

TomkeHnT neguarpust THOOMET HHCTUTYTH

v’ Pe3tome,

Typnu éwoazu Kanamywinapoa ymKazuiazan madxcpudanap uwiyHu Kypcamouku, o0Oav3u
tdhepmenmnap (nakmasa, amunasza, caxapasa, OUNEnMUUOPONA3a) Cymiu 03yKaza adanmayus oyauu
oaspunu anuknaiiou. Ilynunz yuyn 6u3 aiipum pepmenmaapuunz o03yKa mypuca mavCupuHu
anukaauwinu  Kapop kKuaouk. Ilocmuaman onmozenesnunz oOowinanzuy O0O0CKUYAAPUOA KUMEGUIL
decuUMnAmMu3ayus, UHZUYKA UWHAKHUHZ DUGONCIAHULMUOA 2UOPOIUMUK YHKUUACUHU Y32apMUPAou.

Kanum cysnap: zyanemuoen, oecumnamuzayus, MHC-mapxa3zuii nepe cucmemacu, OUT-ouiko3on
uYaK mpakmu.

Relevance

W ith the transition from dairy nutrition to the are quite complex, many links of the nervous and

definitive in mammals, the properties of the
small intestine change, primarily the enzymatic
spectrum and the distribution of enzymes in
different parts of the digestive tract [1,2,5,]. The
mechanisms of maturation of the functions of the
digestive system

endocrine systems are involved in them [4,7,8].
Sources indicate that, at present, the activity of the
small intestine in the digestive system is not fully
understood. The study of the functional state of
these biological systems is of great importance.
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Therefore, the study of the activity of some
enzymes involved in the activity of the small
intestine is of great importance.

Purpose of the research: To study the
participation of sympathetic innervation in the
formation of the enzymatic spectrum of the small
intestine in early postnatal ontogenesis.

Material and methods

The experiments used white laboratory rats of
different ages. To obtain offspring, animals of
different sexes with a body weight of 150-180 g
were selected. Pregnant females were placed in
individual cages. Newborns were assigned to 8
animals per lactating rat. The studies were carried
out at the ages critical for the growth and
development of rats: 13-24 days - the period of
opening the eyes; 21-22 days - transition to
definitive nutrition; 30 day emancipation from the
mother, the formation of skeletal muscle tone and
thermoregulation mechanisms.

For each experiment, 6 rats from at least three
litters were used. In the first series of experiments,
the development of the enzymatic spectrum of the
small intestine in intact rats was studied. In the
second, after chemical sympathization, which was
carried out by the introduction of guanethidine
sulfate at a dose of 20 mg / kg (daily) for 14 days.
As a result of the drug administration, the number
of nerve cells in the sympathetic ganglia, for
example, in the upper cervical ganglion, decreases
by 93-95%, and this sympathization is irreversible
[2,6,12,17].

That is, this indicator decreased in the
direction from the duodenum 12 in the caudal
direction. On the 21st and 30th days, the
gradient became more pronounced (table).

distribution of amylolytic activity along the

The enzyme activity was calculated per unit
weight of the raw tissue of the intestinal mucosa.

The data were statistically processed by Student
and Fisher.

Result and discussion

The activity of intestinal enzymes in intact rat
pups during ontogeny undergoes significant
rearrangements. So the amylase activity gradually
increases from the 14th to the 21st and further up
to the 30th day of life. Lactase activity gradually
decreases. Sugar activity, very low on the 14th
day, progressively increases until the 21st day and
remains at this level on the 30th day.

During the period of pure milk feeding in the
mucous membrane of the small intestine of rat
pups, there is no or very low sucrase activity and a
well-expressed lactase activity. By the time of the
transition to definitive nutrition (21st day of life),
enterocytes acquire the ability to synthesize
sucrase while sharply suppressing the formation of
lactase in them.

The activity of monoglyceride lipase practically
does not change from the 14th to the 30th day. The
activity of dipeptide hydrolase increases sharply on
the 21st day and decreases by the 30th day.

Existing ideas about the functional topography
of the small intestine suggest that in most cases,
even complete information about the state of
hydrolytic transport mechanisms in one area of the
mucous membrane is insufficient for a reliable
judgment about the activity of the small intestine
as a whole. Changes in the activity of enteral
hydrolases in different parts of the intestine during
ontogenesis under the influence of various factors
do not always occur in parallel.

Our studies have shown that on the 14th day of
life there was a proximodistal gradient in the

Enzyme activity in the homogenate of the mucous membrane removed along the entire rat
small intestine (M £ m).

Age, days
Enzyme
14-th 21-th 30-th
Amvl / min * 54,0+3,6 120,0+0,5 157,0+£22.4
mylase, mg / min ¢ g P<0,05 > P<0.3 P<0,05
. 9,4+0.4 20,1£1,6 21,0£1,5
Sucrase, pmol / min * g P<0.05 P<0.05 P<0,001
. 3,03+0,07 1,49+0,05 0,80+0,03
Lactose, pmol / min - g P<0,02 P<0,02 P<0,02
Dipeptide hydrolase, pmol / 11,0+0,2 21,0+0,5 11,1+0,3
mineg P<0,10 P<0,03 P<0,05
Monoglyceride lipase, 4,49+0,12 5,59+0,18 5,11+0,11
pumol / min e g P<0,02 P<0,10 P<0,5

CNR_

30

NOTE - The table shows the average of five experiments.
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In the homogenate of the mucous membrane,
removed along the entire small intestine or
separately from the duodenum and from three
equal underlying areas, conventionally called
proximal, medial, distal (to clarify the topography

During the period of pure milk feeding (14th
day), the maximum activity of sucrase was
observed mainly in the distal parts of the small
intestine and moves in the oral direction during the
transition to definitive nutrition.

The spatial distribution of lactase activity
throughout the small intestine during the first
month of life practically does not change: lactase
activity is most pronounced in the proximal
section, less and approximately the same in the
duodenum, medial and distal segments.

During the period of milk feeding, the
maximum indicator of dipeptide hydrolase was
observed mainly in the distal part of the small
intestine. In the duodenum and proximal part, the
activity of this enzyme is minimal. By the time of
the transition to definitive nutrition, there is a
redistribution of activity along the small intestine.
The maximum activity is found in the duodenum
12 and in the caudal region. This topography of
enzyme activity remains on the 30th day.

The topography of monoglyceride lipase
activity along the intestine practically does not
change during ontogenesis - it is distributed
relatively evenly in the three lower sections, and its
maximum is noted in the duodenum.

After chemical sympathization, the body weight
of experimental rat pups is less than that of intact
ones (statistically significant), and is 18.6 + 0.7 g
on the 14th day and 23.8 = 0.9 g on the 21st day
20.0 + 0,7 gand 35.2 + 1.5 g on the 30th 30.6 +
1.8 gand 45.1 &+ 1.3 g, respectively. The activity of
amylase (180.0 = 8.6 mg / min ¢ g), sucrase (35.0 £
2.0 umol / min  g), dipeptide hydrolase (49.0 + 3.3
umol / min ¢ g) is significantly higher , lactase
(0.78 £ 0.03 pmol / min * g) is lower than in
inactive individuals. Monoglyceride lipase activity
in rats of both groups does not differ. After
sympathization, it is 5.7 = 0.2 umol / min « g.

Determination of the topography of enteric
hydrolases made it possible to reveal the mixing of
the peak of the activity of all enzymes in the distal
segment. In this regard, for almost all enzymes, a
distal-proximal gradient was established, that is, a
decrease in activity in the direction from the caudal
to the oral parts of the small intestine.

of enzymatic activity) sections,
photoelectrocolorimetric methods were used to
determine the activity of enteric enzymes:
monoglyceride lipase  -1-leucine  dipeptide
hydrolase, amylase, sucrase, lactase [2,4,17].

Such a change in the topography of enzymes
after sympathization, in our opinion, is consistent
with the idea that in the oral-caudal direction in the
gastrointestinal tract, the regulatory role of nervous
mechanisms decreases and the importance of
humoral and local mechanisms increases.

The small intestine takes part in all stages of
digestion, including absorption and movement of
food. Here, food gruel, processed with saliva and
gastric juice, is exposed to the action of intestinal
juice, bile, pancreatic juice, and absorption of
digestion products into the blood and lymphatic
capillaries also occurs here. In the small intestine,
enzymes are produced that, together with enzymes
produced by the pancreas and gallbladder, help
break down food into its individual components.

Then proteins are converted into amino acids,
carbohydrates are broken down into simple sugars,

and fats into smaller components, which
contributes to the effective absorption of nutrients
[5,7,15].

It is in the small intestine that most medicinal
substances, poisons, toxins and xenobiotics are
absorbed when administered orally. Only a few of
the drugs, poisons and other xenobiotics are
absorbed in the stomach. In addition to digestion,
absorption and transportation of food masses, the
small intestine also performs the functions of
immunological protection and secretion of
hormones [2,14].

In the small intestine, the gastric contents
undergo deep mechanical and chemical processing.
The small intestine is the main site of digestion and
absorption of nutrients; cavity, parietal and
intracellular digestion is carried out here [2,13].

In the small intestine, the gastric contents
undergo deep mechanical and chemical processing.
The small intestine is the main place for digestion
and absorption of nutrients; cavity, parietal and
intracellular digestion is carried out here. Intestinal
digestion occurs in a neutral or weakly basic
environment [4,5,6,8,10].

A special place in digestion and regulation of
the functions of the digestive apparatus is occupied
by the duodenum. Its contents on an empty
stomach have a slightly alkaline reaction (pH 7.2-
8.0). Neutralization of the acidic contents of the
stomach is provided by the secretions of the
pancreas, small intestine and bile, stopping the
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action of gastric proteases and providing
subsequent processes of cavity digestion in the
small intestine [5,6,8,10,12].

The pathology of abdominal digestion may be
due to insufficient intake of pancreatic juice, bile
into the intestinal lumen, a violation of the
formation of intestinal juice, as well as a change in
the nature of nervous and humoral influences on
secretory processes. A significant role in the
pathology of cavity digestion is played by a change
in the motor function of the intestine (increased
motility or its decrease) [5,6,8,10].

In violation of membrane digestion, the main
role is played by insufficient production of
enzymes by enterocytes, a change in the structure
of microvilli, a decrease in their number, a
violation of hormonal and humoral regulation of
the mitotic activity of enterocytes, as well as
disorders of intestinal motility. The completeness
of parietal digestion largely depends on the state of
cavity digestion [5, 9, 10].

Lack of intracellular digestion is associated
with primary or secondary fermentopathy, which is
based on genetically determined or acquired
intolerance to disaccharides or some proteins
[5,6,8,10].

Guanethidine has a short-term ganglion
blocking effect and some stimulating effect on B2-
adrenergic receptors. Virtually no effect on the
level of catecholamines in the central nervous
systems of the central nervous system and the
adrenal medulla. By oppressing the adrenergic
innervation of the gastrointestinal tract of the
gastrointestinal  tract, guanethidine enhances
intestinal motility [1,4].

Damage to the liver and gastrointestinal tract,
tolerance, physical dependence, withdrawal
syndrome, weakening of short-term memory,
emotional lability, paresthesia of the extremities,
Wernicke-Korsakoff syndrome, folate deficiency

anemia, cardiomyopathy, arrhythmias, arterial
hypertension, gynecomastia, testicular atrophy,
fetal alcohol syndrome, immunodeficiency

syndrome cancer, murder, suicide. Mechanism of
action. They excite their own receptors in the
central nervous system, coupled with the GABA
receptor [2,6,17].

Guanethidine - Sympatholytic, inhibits the
transmission of excitation from adrenergic
neurons. Selectively accumulates in granules of
sympathetic postganglionic nerve endings and
displaces norepinephrine from them. Part of the
released norepinephrine reaches postsynaptic a-
adrenergic receptors and has a short-term pressor
effect, but the main part is inactivated by MAO. As
a result of depletion of norepinephrine reserves in

N
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adrenergic endings, the transmission of nerve
excitation to them is weakened or stopped [1,
12,17].

Guanethidine has a short-term ganglion
blocking effect and some stimulating effect on p2-
adrenergic receptors. Virtually no effect on the
level of catecholamines in the central nervous
system and the adrenal medulla [1,6].

They act both at the level of peripheral organs
(heart, blood vessels) and at the level of the central
nervous system, which is associated with a variety
of clinical and side effects of this group of drugs.

The most famous representatives are reserpine
and guanethidine (octadine), used in medicine for
the treatment of arterial hypertension [6, 9,17].

Sympatholytic, has a hypotensive effect. It
accumulates in the granules of sympathetic nerve
endings, reduces the amount of mediator entering
the receptors, as a result of which the transmission
of nerve excitation is weakened or stopped. Has a
short-term ganglion-blocking and small beta2-
adrenostimulating and local anesthetic effect. It
causes a decrease in systolic and diastolic blood
pressure, in terms of the strength of the
hypotensive effect it is superior to reserpine, has a
cardiodepressant  effect, reduces myocardial
contractility, conduction and heart rate (thus, a
decrease in blood pressure is due to both a
decrease in OPSS and I0OC). At the beginning of
treatment (sometimes up to several hours), a
vasoconstrictor reaction may develop (massive
inflow of norepinephrine into the nerve endings),
which is then replaced by persistent vasodilation
[3,6,11].

The sympatholytic effect of guanitedine is due
to the fact that it selectively accumulates in the
granules of sympathetic nerve endings and
displaces the adrenergic mediator, norepinephrine,
from them. Part of the released mediator reaches
postsynaptic a-adrenergic receptors and has a
short-term pressor effect, but the main part of the
mediator is destroyed under the influence of axonal
monoamine oxidase. As a result of depletion of
norepinephrine reserves in adrenergic endings, the
transmission of nervous excitation to them is
weakened or stopped [4,6].

Violation of the transmission of nervous
excitement is associated, in addition, with the fact
that, accumulating in the nerve endings, octadine
has a local anesthetic effect on them. Octadine
affects the cardiovascular system in two phases:
first, a transient pressor reaction with tachycardia
and an increase in cardiac output develops, then a
progressive decrease in systolic and diastolic blood
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pressure occurs, the heart rate, minute volume and
pulse pressure decrease, and later (after 2-3 days
after oral administration) persistent hypotension
occurs. The initial pressor reaction can last up to
several hours. With prolonged use of the drug, the
hypotensive effect may decrease due to a gradual
increase in cardiac output [4,6,15].

Conclusions

1. Comparison of enzymatic activity of enteral
hydrolases at different stages of postnatal
ontogenesis suggests that lactase characterizes
adaptation to milk nutrition, amylase, sucrase - to
the definitive one. For monoglyceride lipase, it is
not possible to establish dependence on the type of
food.

2 After chemical sympathization, the body
weight of rats on days 14, 21, and 30 is less than
that of intact animals. The activity of most
intestinal enzymes is higher, and the lactase
activity is lower than in the control.

3. Chemical sympathization changes the
topography of the distribution of enteric hydrolases
along the small intestine due to the shift of their
activity to the distal site.
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