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ABSTRACT

Relevance: Effective intensive therapy of complications arising from malignant neoplasms of the hepatopancreatoduodenal
region remains an urgent task. It aims to eliminate energy deficiency, restore body weight, and normalize plastic processes that
are disrupted due to severe hypercatabolism, increased body needs for nutrients, and the development of intoxication syndrome,
especially in the postoperative period.

The study aimed to research the key aspects of nutritional support in patients with tumors of the hepatopancreatoduodenal region
by studying and comparing the effectiveness of isolated enteral, parenteral, and mixed nutritional therapy in the early postoperative
period.

Methods: The study involved 91 patients over 18 years old with hepatopancreatobiliary malignancies. Patients were divided
into three groups depending on the type of nutritional support. The study assessed nutritional status indicators, including screening
results, body mass index, basal metabolic rate, and key laboratory indicators: the level of [ymphocytes in the blood, total protein,
total bilirubin, and ALT and AST activity.

Results: With parenteral nutritional support according to the screening protocols used, by Days 10-12, 17 patients maintained a
“normal” nutritional status, 14 patients had “moderate malnutrition” with regression of “severe malnutrition” in 1 patient (3.2%). In
the mixed nutrition group, by Days 10-12 of the postoperative period, there was an increase in patients with “moderate malnutrition”
according to the SGA and NRI scales by 10% and 6.7%, respectively, with complete elimination of signs of “severe malnutrition”

according to the given nutritional assessment scales (p<0.005).

Conclusion: In the group with isolated parenteral nutrition, sufficient effectiveness in stabilizing and maintaining the nutritional
status of patients was achieved, which was manifested in an increase in the number of patients with “moderate” and “normal”
nutritional status, as well as a decrease in the number of patients with severe and moderate nutritional deficiency.

Mixed nutritional support can be considered a promising alternative to parenteral nutrition since the indicators of the nutritional
status of patients achieved in this group were statistically similar to the results of parenteral therapy.

Keywords: nutritional status, nutritional deficiency, nutritional support, sipping, oncology, nutrition, tumors of the

hepatopancreatoduodenal region.

Introduction: Treatment of hepatopancreatoduodenal
tumors and their complications is one of the key tasks of on-
cologists and intensive care specialists. The relevance of this
problem is due to the increase in the number of patients
with oncological diseases of the abdominal cavity, which re-
quire external energy supplementation and correction of
nutritional status in the postoperative period. This growth is
observed even against the background of improvement of
non-invasive diagnostic methods for tumors of the abdomi-
nal cavity and hepatopancreatoduodenal zone [1, 2].

Tumors of the hepatopancreatoduodenal zone occu-
py a special place among malignant neoplasms, as they
are often accompanied by complications such as me-
chanical jaundice, liver failure, and nutritional deficiency
in the perioperative period, which significantly increases
the risk of death.

To identify nutritional deficiencies, screening methods
recommended by the international clinical nutrition asso-

ciations ASPEN (American Society of Clinical Nutrition and
Metabolism) and ESPEN (European Society of Clinical Nu-
trition and Metabolism) are used. These methods include
patient questionnaires, the use of standard anthropomet-
ric and laboratory indicators, which allow for an objective
assessment of nutritional status and the degree of its im-
pairment [3, 4].

Early detection of tumors and assessment of nutrition-
al status at the outpatient examination stage could re-
duce the risk of complications through the use of mod-
ern screening methods and assessment scales (Subjective
Global Assessment, SGA; Nutritional Risk Index, NRI). These
tools allow the timely initiation of nutritional therapy in
combination with surgical treatment [4, 5].

Particular attention should be paid to the prevention of
early postoperative complications, since up to 70-80% of
cancer patients suffer from varying degrees of nutrition-
al deficiency. This condition is aggravated by severe hy-
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percatabolism and an increased need for nutrients, which
contributes to the development of complications in the
postoperative period.

The choice of the optimal nutrition method remains
a pressing issue for many clinicians and researchers. The
need for an individual approach is due to the complexity
of surgical interventions in the hepatopancreatoduodenal
zone. However, existing methods and strategies are still in-
sufficiently covered in the literature, which emphasizes the
need for further study and implementation of these ap-
proaches in clinical oncology.

The study aimed to research the key aspects of nutri-
tional support in patients with tumors of the hepatopa-
ncreatoduodenal region by studying and comparing the
effectiveness of isolated enteral, parenteral, and mixed nu-
tritional therapy in the early postoperative period.

Objectives of the study: 1) to conduct a comparative as-
sessment of the dynamics of nutritional deficiency and nu-
tritional status of patients operated on for malignant tu-
mors of the hepatopancreatoduodenal zone in the early
postoperative period using isolated enteral, isolated par-
enteral and mixed types of nutrition; 2) to analyze the dy-
namics of protein and carbohydrate metabolism, the via-
bility of liver function in cancer patients operated on for
malignant tumors of the hepatopancreatoduodenal zone
using the presented types of energy supplementation in
the early postoperative period. This material is a continu-
ation of the previous article [6], in which we analyzed the
main aspects and published the intermediate result. This
article contains the final results of the study, discussions,
and conclusions.

Materials and Methods: This prospective, longitudi-
nal, parallel study and retrospective analysis of treatment
results involved 91 patients over 18 years old with hepato-
pancreatobiliary malignancies, including 49 men and 44
women.

Depending on the volume, severity, and prevalence of
the oncological process, the appropriate volume of sur-
gical intervention was undertaken, which was radical or
palliative: 1) resection of various segments of the liver; 2)
hemihepatectomy; 3) transhepatic drainage of the right
and left hepatic duct; 4) bypass gastroenteroanastomosis
or cholecystoenteroanastomosis with interintestinal ente-
ro-enteroanastomosis according to Brown; 5) gastro-pan-
creatoduodenal resection; 6) corporocaudal resection of
the pancreas with splenectomy.

The most common (84.7%) were combined surgical in-
terventions affecting the intestines, liver, and pancreas si-
multaneously. This was due to the significant volume and
growth of the oncological process in this area, which was
associated with complete temporary intestinal failure in
the early postoperative period.

In some patients (n=28, 30%), the disease was ac-
companied by obstructive jaundice, which required a
preliminary or intraoperative decompression of the bile

ducts. Postoperative jaundice lasted for 15.5+3.3 days

on average.

Group | included patients on enteral nutrition after sur-
gery (n=30); Group Il - patients on parenteral nutrition
(n=31); and Group Il - patients on mixed nutrition as a

type of partial parenteral nutrition regimen (n=30).

At the first stage, the clinical condition of patients was
assessed according to the SGA and NRI screening proto-
cols before surgery and on Days 10 and 12 after surgery.

A comparative assessment of the clinical effectiveness
of using types of nutritional support in a complex of ther-
apeutic measures after the specified operations in the
hepatopancreatoduodenal zone was carried out.

The main indicators of nutritional status were also as-
sessed: body mass index (weight was measured before
surgery, on Day 10 and Day 12), basal metabolic rate (cal-
culated using the Harris-Benedict equation based on the
patient’s anthropometric data (gender, age, weight and
height), laboratory indicators: blood lymphocytes, total
protein, total bilirubin, ALT, AST levels, related to routine
methods of assessing nutritional status [6, 7].

In each group of patients, nutritional support in the
postoperative period was carried out from Day 2, based on
the average calculated value of energy requirement of 35
kcal/kg, using highly concentrated glucose solutions (10%,
20%), which allowed achieving the required energy sup-
ply in the postoperative period without increasing the vol-
ume of daily volume support. 20% glucose solutions were
administered from Day 3 till the transfer of patients to the
specialized department. To assimilate separately adminis-
tered glucose, short-acting insulin was used at the rate of 1
U of insulin per 4 grams of dry glucose [8-10].

Patients in the group with isolated enteral nutrition
were given nutritional mixtures through a nasogastric
tube at a rate of 25-35 ml/single administration in a total
volume of 500-700 ml/day, with a subsequent increase in
volume in the following days by 10-20%, provided that it
was absorbed. The frequency of administration of the mix-
ture varied depending on the clinical condition of the pa-
tients and the results of laboratory examination. In this
case, the maximum rate of administration of the mixture
did not exceed 125 ml/hour. Administration was carried
out for 18-20 hours during the day, then a break was tak-
en, usually at night.

Patients in the mixed feeding group received com-
bined nutritional support parenterally from Day 2. Once
intestinal peristalsis appeared, vomiting and severe gas-
trointestinal paresis were absent, and they were provided
with oral or nasogastric tube feedings at the specified rate.
In case of persistence of gastrointestinal paresis, the per-
centage of the enteral part was reduced in favor of paren-
teral dosing of plastic materials to ensure the required dai-
ly caloric intake [10, 12].

Methods of statistical data analysis

The quantitative and qualitative indicators obtained
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during the study were analyzed using descriptive and ana-
lytical statistics. Pairwise comparisons of laboratory indica-
tors were performed depending on the time of the survey
using the Wilcoxon T-test, significance level a (taking into
account the Bonferroni correction). The Friedman criterion
was used to analyze repeated measurements.

The resulting level of statistical significance “P” charac-
terized the compliance of the distribution with the normal
law (if p>0.05, the distribution was considered to corre-

spond to the normal distribution; if p<0.05, the distribu-
tion was considered to not correspond to the normal dis-
tribution. The level of statistical significance was fixed at
the error probability level of 0.05.

Results: The nutritional status of patients in all three
groups before surgery and during Days 10-12 after surgery
relative to the clinical scales for assessing nutritional sta-
tus, SGA, and NRI was assessed as normal, moderate, and
severe malnutrition (Figures 1-3).
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Figure 1 - Dynamics of nutritional status of patients in Group 1 with
enteral support
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Figure 2 - Dynamics of nutritional status of patients in Group 2 with
parenteral support

As can be seen from the data presented in Figures
1-3, in the preoperative period, according to the SGA
scale, 24 patients of Group 1 (80%), 19 patients of Group
2 (61.3%) and 17 patients of Group 3 (56.7%) had a nor-
mal nutritional status before surgery compared to pa-
tients with “moderate” and “severe” malnutrition. The
assessment of the nutritional status before surgery us-
ing the NRI scale made it possible to confirm the nutri-
tional status in the overwhelming majority of patients in
all groups (n=62) as relatively “normal” or true negative

(normal) nutritional status [1, 2, 5]. True positive (moder-
ate malnutrition) nutritional status was observed in 26
patients, and severe malnutrition in 3 patients. The NRI
data in this period had a strong correlation with the SGA
scale results (p<0.005).

On Days 10-12 after surgery, the results of the assess-
ment according to the SGA scale remained unchanged in
patients of Group 1; according to the NRI assessment scale,
an increase in “moderate malnutrition” was noted per pa-
tient (3.3%).
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Figure 3 — Dynamics of nutritional status of patients in Group 3
with a mixed type of nutritional support

With parenteral nutritional support, 17 patients had
“normal nutrition”, 14 patients had “moderate malnutri-
tion,” with regression of “severe malnutrition” in 1 pa-
tient (3.2%). In the mixed nutrition group, there was a
complete elimination of signs of “severe malnutrition”
according to the given scales (p<0.005), but with an in-
crease of 10% (SGA) and 6.7% (NRI) of patients with “mod-
erate malnutrition”.

In patients in the groups with enteral and parenteral
nutrition, by the end of these types of energy supplemen-
tation (10-15 days), the level of basal metabolism was ob-

served to approach its initial values — 2500.1+£353.4 kcal/
day and 2350.0+330.5 kcal/day, respectively, which indi-
rectly confirmed the effectiveness of the types of nutri-
tional support used.

With a mixed type of nutrition, a statistically signifi-
cant approach of the basal metabolic rate to its initial val-
ues was noted at an earlier stage - by Days 6-8 after sur-
gery (2250.0+105.2 kcal/day), which allows us to conclude
that this option of nutritional support is more effective in
covering the energy costs of patients in comparison with
isolated types of nutrition (p<0.03) (Figure 4).
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Figure 4 - Comparative analysis of the dynamics of the basal metabolic
rate in patients of the three groups in the early postoperative period,
kcal/day

The presented analysis of the dynamics of the basal
metabolic rate in patients of three groups indicates an ear-
lier detection of the compliance of the basal metabolic
rate in patients with a mixed type of nutrition compared to
the initial one, which may, in turn, indicate a faster “cover-
age” of the energy deficit in patients after surgery, despite
the increased number of patients with “moderate malnu-
trition”.

In this case, it can be argued that what is important
is not so much the speed of covering the calculated val-
ue of the basal metabolism, but the target effectiveness
of the type of nutrition used to eliminate nutritional de-
ficiency.

Evaluation and subsequent analysis of the average re-
sults of laboratory examination in groups of patients in a
comparative aspect showed a relatively slow and gradu-
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al decrease in the level of total blood protein by Day 5 af-
ter surgery, on average, by 6.8+0.95% of the initial values,
which, apparently, was due to increased catabolism and
ongoing protein losses (exudation, drainage, etc.) with a
fairly reliable increase by the end of nutritional support, on

Thus, a statistically significant increase in the level of
total blood protein was noted in the mixed nutrition group
(p=0.004). In the groups with enteral and parenteral nutri-
tion, differences in the dynamics of the level of total pro-
tein were found at the level of statistical tendency: p=0.108

average by 8.47% of the initial values.

and p=0.129, respectively (Table 1).

Table 1 - Laboratory parameters of blood tests by study groups

Groups
Laboratory Group 1 (n=30) Group 2 (n=31) Group 3 (n=30)
indicators C n -
Before surgery DaysSJ?g;?yafter Before surgery Dayssagg;r?yafter Before surgery DayssJ?g;rZyafter
: 52.2-62.4+6.2 g/l | 58.0-68.2+5.1 g/l | 53.8-61.4+4.2 g/l ] 56.5-65.4+5.2 g/l |60.0-70.2+4.2 g/l
Total protein (M=55.6 gl) (M=61.3 g/l) (M=57.3gll)y | 99:0-63:3+3.7.0/l | "y=52 3°g1) (M=58.7 g/l)
Lymohocvtes 8.4-16.0+4.2% 16.1-23.5+4.2% 10.2-14.7+3.1% 11.6-19.4+4.3% 7.8-16.3+4.2% | 12.4-23.7+4.0%
ymphocy (M=11.2%) (M=8.95%) (M=8.95%) (M=10.35%) (M=15.4%) (M=19.9%)
ALT and AsAT 78.2% 40.15% 81.6% 66.7% 72.6% 63.8%

When analyzing the change in the number of blood
lymphocytes, it should be noted that before the op-
eration, the relative level of blood lymphocytes in the
three groups was significantly reduced (25.9+3.7%),
but, given the methods and volumes of the operation,
the stress of the cellular and humoral links of the im-
mune system, the dynamics of their level was expressed
in the form of a statistically significant increase in the
level of lymphocytes in the postoperative period by
Days 10-12 — a stable increase in the level of blood lym-
phocytes by Day 10 after surgery by 8.95% (p=0.000)
in Group 1, 10.35% (p=0.003) in Group 2, and 10.91%
(p=0.000) in Group 3.

A comparative analysis of the dynamics of the ALT and
AST blood levels in the study groups on Days 10-12 after
surgery revealed an initial excess of their normal values af-
ter surgery in some patients, by tens of times on Day 1, fol-
lowed by a decrease.

In particular, the dynamics of blood transaminase lev-
els in most patients of Group 1 (n=23, 78.2%) by Day 10
were expressed as a decrease in ALT (by 32.1%) and AST (by
40.15%) from the initial preoperative level.

The overwhelming majority of patients in Group 2
(81.6%, n=26) also showed a statistically significant de-
crease in the level of these blood transaminases, on aver-
age, by 72.2% by Day 5 and by 66.7% by Day 10 after sur-
gery compared to the baseline.

With a mixed type of nutritional support, by Day 5 af-
ter surgery, the average statistically significant decrease in
transaminases was, on average, up to 72.6% of the initial
values (p=0.000), by Day 10, their level decreased to 63.8%
of the previous value achieved on Day 5 (p=0.008).

Regarding the dynamics of the level of total bilirubin in
the blood, it should be noted that its high values persisted
during Day 1 after surgery, which was most likely due to
temporary swelling of the bile ducts and difficulty in the
outflow of bile into the intestinal lumen, which caused the
total bilirubin in the blood to exceed the norm by more
than 10 times (p=0.000).

On average, on Days 5-7, all study groups showed a
5-6-fold decrease in their level from the baseline, with a
gradual decrease to normal values by Days 10-12, which
persisted in some patients until their discharge (p=0.004).

In comparative quantitative equivalent, in patients of
Group 1, a decrease in the level of total bilirubin was re-
corded, on average, by 12.7% only by Day 10 after sur-
gery (p=0.187). In Group 2, the total bilirubin in blood de-
creased on average by 40.09% by Day 5 and by 45.0% by
Day 10 from the baseline (preoperative period) (p=0.002).

Patients in the 3rd group showed a slower regression
of this indicator: a decrease, on average, of 20.0% by Day 5
and 44.0% by Day 10 after surgery.

Discussion: Assessing the results of the study, in par-
ticular the dynamics of nutritional status according to the
NRI and SGA scales, it can be noted that the most pro-
nounced tendency to normalize nutritional status was ob-
served with parenteral support. This was expressed in an
increase in the number of patients with “moderate malnu-
trition” by an average of 9.7% (n=3) on both scales, which
was associated with the complete elimination of severe
nutritional deficiency, and not with an absolute increase
in the number of patients with “moderate malnutrition”.

Similar results in terms of stabilization of nutrition-
al status were demonstrated by the group with a mixed
type of nutrition, where an increase in the proportion of
patients with “moderate malnutrition” by 10% and 6.7%
on the scales was also noted, which is also associated with
a complete regression of severe nutritional deficiency. In
this group, despite the lack of a significant increase in pa-
tients with “moderate malnutrition”, an improvement in
laboratory parameters and a more rapid restoration of the
basal metabolic rate were observed.

Patients receiving isolated enteral support demon-
strated relatively better results according to the assess-
ment scales. The increase in the number of patients with
“moderate malnutrition” in the postoperative period
was only 3.3% (n=1) according to the NRI scale. However,
in comparison with other groups, this category did not

Oncology and Radiology of Kazakhstan, Ne2 (76) 2025 21



TREATMENT

@) KazlOR'

show complete elimination of moderate nutritional defi-
ciency and the transition of patients to the category with
“normal” nutritional status, which indicates the absence
of pronounced dynamics of nutritional improvement in
this group.

The results of this work, indicating the presence of nu-
tritional deficiency in patients before surgery, are consist-
ent with the studies of V. M. Khomyakov and A. D. Ermoshin
(2015). Their work presents data on the use of nutritional
status screening scales (NRS, SGA, and NRI) to assess the
condition of cancer patients at the preoperative examina-
tion stage. This made it possible to promptly identify early
signs of nutritional deficiency and develop recommenda-
tions for the initiation of early nutritional support aimed at
reducing the risks of postoperative complications and ac-
celerating the recovery of patients [1].

Confirmation of the presence of nutritional deficien-
cy in patients with pancreatic cancer before surgery is
also presented in the study by N. Bibby et al. (2023). Their
work analyzed data from 137 patients who underwent sur-
gery for the underlying disease. The results showed that in
62.3% of patients, malnutrition led to a weight loss of more
than 5%, and in 29.2% of hospitalized patients, more than
10% of the initial weight over the past 6 months [5].

The improvement in nutritional status in the postop-
erative period noted in this study was achieved due to the
nutritional methods used. According to their data, the av-
erage weight gain in patients was 1.8% over two weeks,
with an overall improvement in weight of 7.9%. Similarly, in
the study by N. Bibby, an increase in the Patient-Perform-
ing Subjective Global Assessment (PG-SGA) scale was ob-
served by an average of 6.19% [5].

The dynamics of the restoration of the basal metabol-
ic rate, as reflected in the trend analysis, show that with
enteral and parenteral support, it reached the initial val-
ues only by Days 10-12 after surgery (2500.1+353.4 kcal/
day and 2350.0+330.5 kcal/day, respectively). However,
with the mixed type of nutritional support, the basal met-
abolic rate approached the initial value (2250.0+105.2 kcal/
day) faster by Days 6-8 after surgery. This acceleration,
however, was not accompanied by an earlier restoration
of independent nutrition of patients and did not ensure
the complete elimination of moderate nutritional deficien-
cy. Instead, an increase in the number of patients with this
type of nutritional status disorder was noted.

The correspondence between the level of the calculat-
ed basal metabolism and the “energy intensity” of the to-
tal nutritional subsidy with a mixed type of nutrition and
isolated enteral support is probably due to the preserva-
tion or restoration of parietal digestion in the gastrointes-
tinal tract in the early postoperative period, even in the
presence of intestinal paresis of varying degrees.

The dynamics of protein metabolism showed that by
the time patients were transferred from intensive care to a
specialized department, the mixed type of nutritional sup-

port provided a more pronounced and statistically signifi-
cantincrease in the level of total blood protein.

The increase in the level of blood lymphocytes record-
ed in all groups can be considered as the body’s response
to surgical intervention, which probably indicates a posi-
tive effect of these changes on the immune status of pa-
tients.

An increase in the level of blood lymphocytes may in-
directly indicate a positive effect on the immune status of
patients when using all studied types of nutrition in the
postoperative period in this contingent.

As for the dynamics of the level of transaminases and
total bilirubin in the blood, statistically significant increas-
es in the levels of ALT and AST, and, to a lesser extent, to-
tal bilirubin, are observed in patients of all three groups
(n=91, 100%). These changes can be explained, first of all,
by the surgical intervention itself and its volume, as well
as by the underlying disease of the hepatopancreatoduo-
denal zone, which is associated with the development of
cytolytic syndrome against the background of cholestasis.

Between Days 5-6 and Days 10-12 post-surgery, blood
transaminase levels decreased. A strong direct correla-
tion was observed between the total bilirubin level in the
blood and the decrease in transaminase levels in patients
across all groups. This is probably due to the creation of
adequate intraoperative bile outflow due to drainage of
the bile ducts and elimination of the cause of mechanical
jaundice (tumor).

Although nutritional support had a certain effect on
the dynamics (including the decrease) of serum transam-
inases and total blood bilirubin, surgical intervention also
played a significant role in these changes. It contributed
to the improvement of bile outflow, the elimination of
mechanical jaundice (tumor removal), and a resulting de-
crease in the severity of cytolytic syndrome due to the sur-
gical intervention.

The results of this study, aimed at targeted and early
initiation of nutritional support in the considered group
of patients, closely correlate with the results of the me-
ta-analysis by F. Yang et al. (2018), taking into account the
results of 2307 cases from 26 studies. This meta-analy-
sis emphasizes the effectiveness of early initiation of nu-
tritional support as a safe and manageable means of fa-
cilitating the recovery of patients in China. In particular, it
contributes to a more rapid recovery of gastrointestinal
motility and a reduction in the duration of postoperative
hospital stay of patients [8].

Conclusion: 1. According to the NRI and SGA nutrition-
al status assessment scales, parenteral and mixed nutri-
tion throughout the study period demonstrated higher ef-
ficacy in stabilizing the clinical condition of patients and
in reducing severe nutritional deficiency compared to the
group receiving isolated enteral nutrition.

2. A mixed type of nutrition in the postoperative peri-
od in patients operated on for malignant neoplasms of the
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hepatopancreatoduodenal zone, based on the totality of
the dynamics of clinical and laboratory indicators, can be
considered as an alternative method of isolated parenter-
al nutrition, mainly due to the complete regression of se-
vere nutritional deficiency and the preservation of a high-
er percentage of patients with a “normal” nutritional status
in the perioperative period.

3. Although the rate of restoration of the calculated lev-
el of basal metabolism approaches the initial values before
surgery, this indicator, regardless of the type of nutrition-
al support, cannot serve as a completely reliable criterion
for the effectiveness of nutrition in the postoperative peri-
od, since there is no clear correlation between the dynam-
ics of its values and the elimination of different degrees of
nutritional deficiency.

In patients with malignant tumors of the hepatopan-
creatoduodenal zone, when there is an indication for nu-
tritional support in the early postoperative period, it is
necessary to assess the degree of nutritional status using
the SGA and NRI screening scales. In signs of mild nutri-
tional deficiency, one of the three methods of nutritional
support is allowed: isolated enteral, isolated parenteral, or
mixed nutrition, due to their statistically equivalent effect
on the level of basal metabolism and laboratory test re-
sults. In cases of moderate and severe nutritional deficien-
cy, it is recommended to use a mixed type of nutritional
support, which promotes faster restoration of protein bal-
ance, a decrease in the value of basal metabolism, and, in
this regard, a reduction in the duration of hospitalization.

It is recommended to begin nutritional support from
Day 2 after surgery, regardless of the scope of the surgi-
cal intervention, the severity of the patient’s condition in
the preoperative period, and the degree of the initial nu-
tritional status, to avoid worsening nutritional deficiency.
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AHJIATIIA

TEONATONAHKPEATOXYOJEHAJBABI ICIKTEPI BAP HAYKACTAPJBI TAFAMIBIK
KAMTAMACHI3 ETY: ONEPAIIUSIIAH KEWTHIT KESEHJETT KAPKBIHABI TEPATIMSTHBIH
HEII3I'1 3JIEMEHTI

IILK. /lasanoé', 3.P. Tauwumemos', C.B. ITnacoeckan’

I«KaparaHasl MeguumHansik yHueepcuteTi» KEAK, Kaparanabl, KasakctaH Pecnybnukace

Oszexminizi: ['enamonankpeamooyoOeHanbObl auMAaKmuly Kamepil ICIKMepiHeH MYbIHOQUMbIH ACKbIHYLAPOblY MUIMOI  KAPKbIHObL
mepanuscel e3ekmi mocene Ooavin Kaia oepedi. On dHepeus Manwbliviebll J4Coi02d, OeHe CANMAZbIH KAINbIHA Keamipyee JiCoHe ayblp
2UnepramadonU3MHIY HOMUNCECIHOe OY3blLI2aH NIACMUKATLIK NPoYecmepOi KANbINKA Keamipyzae, a23aHbly KOPeKMik 3ammapaa Kajicemminiein
apmmuipy2a HeoHe UHMOKCUKAYUS CUHOPOMBIH OAMbImYy2d OA2blMmai2am, ocipece onepayusoan Ketinei kezenoe.
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Markcamoir: Onepayusioan xetlinei epme Kezenoe 2enamonankpeamooyo0eHanbobl auMakmoly icikmepi b6ap Haykacmapoa mamakmanyoul
Kammamacols emyoiy Hezizel acnekmiiepin 3epmmey.

doicmepi: 3epmmey cenamonankpeamoodyooenanvovl aumakmoly Kamepui icikmepi oap 18 scacman ackan 91 naygacma acypeizinoi.
Hayxacmap mazamovlx Konday mypine 6atiianvlcmul yuwl monka 66aiHoi. 3epmmey CKPUHUHE HOMUCENEPIH, OeHe CANIMA2bIHbIY UHOEKCIH,
0a3a160b1 MEMAOOIUZM HCLLIOAMOBLZbIH JHCOHE HEe2i32I 3ePMXAHANIbIK KOpCemKiumepol Koca an2anod, mamakmany KyuiHiy Kopcemriumepin
6azanaovl: Kandazwl umpoyummepoiy Oeneelli, Haanvl aKysis, seainsvl ounrupyoun scone ALT scone AST bencendiniei.

Homuacenepi: Konoanviiean cKpunuHemiK Xxammamanapea colkec napenmepanboi mamaxmanyosl Koaday kesinoe 10-12-wi kynoepi 17
HayKacma «Kauiblnmoly Mamakmany Kyui cakmanowel, 14 naykacma 1 naykacma (3,2%) «ayvlp s#cemrinikciz mamaxmanyy pecpeccuscblMer
«opmawa mamagmanoay» 6010sl. Apanrac mamagmanovipy moouvinoa onepayusoan Ketinei kezeyniy 10-12-wi Kynoepinoe bencinepoiy moavik,
orcouvinyvimern SGA owcone NRI wikananapel boitbinwa «opmawa mamakmanoaysly oap naykacmapowiy coukecinue 10% scone 6,7% apmywl
batikanovl. Bepineen mamakmanyovl 6a2aiay WKAIACLIHA COUKEC «ayblp dcemKinikciz mamaxkmanyy (p<0,005).

Kopoimoinowvi: Oxwaynanzan napenmepanvoi mamakmany mooviHoa nayueHmmepoiy mamakmany icaz0atiblh mypaKmaHoblpy HoHe
cakmayoa Heemriiikmi muiMOLIIKKe KOl JcemKi3iN0L, Oyl «Opmamiay HeoHe «Kaiblnmoly MaMakmany icazoativl 6ap nayuenmmep CaHvIHblH
ocyimeH Kopinoi, COHOAl-aK ayblp JdcoHe opmauia mamaKmany manuibliviebl 6ap HayKacmap CaHblHbly MmoMeHoeyi.

Tamakmanyovl Ko10ayouly apaiac mypi, 63 Ke3ecinde, NApeHmepanbObl MamMakmanyovly nepcnekmusmi oOaramacsl peminoe
Kapacmuipliybl MYMKIH, OUMKeHi 0Cbl monmasavl nayuenmmepoiyy mamaxmany ica20aublHblly Kopcemxkiumepi napeHmepaivosl mepanus
HomudIcenepine Cmamucmukaiblk nypoe yKkcac 60a0bl.

Tyuindi cozoep: mamaxkmawny xHcazoaiivl, Ma2amoblK HeemiCneyuiniK, masamovlk KAMmMamdacsl3 emy, HCymy, OHKOI02Us, MAMAKmawy,
2enamonankpeamo0y00eHaIbObl AUMAKmbly icikmepi.

AHHOTANUA

HYTPUIIMOHHASA NOAJAEPKKA NTAIHUEHTOB C OITYXOJISIMUA
TEODATOIMAHKPEATOAYOJEHAJIBHOM 30HbI:
KJIOUYEBOM JIEMEHT UHTEHCUBHOM TEPATIMU B TOCJIEOINEPAIIMOHHOM IEPUO/IE

IIILK. Tasanos', 3.P. Taumemos', C.B. Ilnacosckan’
'HAO «KaparaHauHckuii MeanumHCKIl yHuBepeuTeTy, Kaparanaa, Pecnybnuka Kasaxctan

Axmyanvnocmov: IDpdexmuenas UHMEHCUBHAS MePanus OCLONCHEHUN, 603HUKAIOWUX NPU 310KAYECHBEHHbIX HO08000PA306AHUAX
eenamonankpeamooyo0eHanvHoll obracmu, ocmaemca axkmyanvhoil sadaueil. Ona nanpaeiena na ycmpauenue sHepeodeduyuma,
60CCMAHOBIIEHIE MACCHl MeNd U HOPMANUAYUIO NIACMUYECKUX NPOYeccos, KOMopble HAPYWAIOMCA 6 pe3ylbiname GblpadiCeHHO20
eunepramadonUu3Ma, NOSLIUEHHVIX NOMpPeOHOCMell OpeaHu3Ma 6 NUMAMEeNbHbIX 6eujecmeax U paseumus UHMOKCUKAYUOHHO20 CUHOPOMA,
0C00EHHO 6 NOCTIEONePAYUOHHOM NePuooe.

Lens uccnedosanus—ynyuuienue HympuyuoHHO20 CIamyca OHKOL02U4eCKUX D0IbHbIX NOCIe ONepayull Ha 2enamonankpeano0y00eHaibHoll
30He 3a CYEM U3YYeHUs U CPABHEHUA IPDEKMUBHOCTNU US0IUPOEAHHOU IHMEPANLHOU, NAPEHMEPATbHOU U CMEULAHHOU HYMPUYUOHHOU mepanuu
6 panHull NOC1e0nepayuoHHbll Nepuoo.

Memoowi: B uccnedosanuu yuacmeosan 91 nayuenm cmapuie 18 1em ¢ 310Ka4ecmeeHHbIMU ONYXONAMU 2eNamonaHKpeano0y00eHalbHOl
3ombl. [layuenmol Ovlau pasoeneHvl HA Mpu epynnvl 8 3A6UCUMOCHIU OM MUNA HYMPUYUOHHOU noddepicku. B pamkax ucciedosanus ovina
npogeoeHa oyenka nokazamesell HympuyuoOHHO20 CIMAmycd, KI0Yas pe3yibmamsl CKPUHUHEA, UHOEKC MACCbl mend, 8elUYUHY OCHOBHO20
obMena, a maxace KI0Yegvle 1aOOPAMOpHble NOKA3AMeNU: YPO8eHb TUMPOYUNos 6 Kposi, obwezo beixa, obueeo obunupybuna, a maxice
axmuenocmu AnAT u AcAT.

Pesynomamur: Ilpu napenmepanshoti HympuyuoHHOU no00epiICKe CO2NACHO UCNONb3YeMbIM CKpuHuHe-npomokonam x 10-12 cymxam
17 nayuenmos coxpauaAnu «HOPMANbHGILY HYMPUYUOHHLIL cmamyc, 14 nayuenmos — «ymepenHoe He0O0eOaHuey npu pezpecce «maxicen020
nedoedanusny y 1 nayuenma (3,2%). B epynne cmewannozo numanus x 10-12 cymxam nocreonepayuonnozo nepuooa Hadaooanocs yseauienue
YUCIA NAYUEHMO8 CO CMamycom «ymeperroe neooedanuey no wrkaiam SGA u NRI na 10% u 6,7%, coomeemcmeeHHo, npu NOIHOU TUKEUOAYUU
NPUBHAKOS «MsANHCeN020 Hedoedanusy no ykazauuvim wxaiam (p<0,005).

3axnrwuenue: B epynne c u301upoGaHHLIM NAPEHMEPANLHLIM NUMAHUEM Oblla O0O0CMUSHYmMda O00CMAmMOYHASA SPPeKmueHOCMb 6
cmabuauzayu U N0O0ePHCAHUY HYMPUYUOHHO2O CINAMYCA NAYUEHINO8, YO NPOABULOCH 8 YEeTUUeHUN YUCIA NAYUEHINO08 C «YMePEeHHbIMY
U KHOPMALHOIMY HYMPUYUOHHLIM CMANMYCOM, 4 MAKJICe COKPAUeHUU KOMUYecmed OONbHbIX ¢ MACeNOU U YMEPEeHHOU HYMPUYUOHHOU
Hedocmamounocmulo. CMewlanuvlil mun HympuyuoHHoOU N000ePICKU, 8 C6010 0uepedb, MONCem PACCMAMpUSAmves KAK NepcneKmueHas
anbmMepHamuea napeHmepalbHOMy NUMAHUI0, NOCKONbKY NOKA3ament HympuyuoHHo20 CImamyca RayuerHmos, 00CmusHymole 6 OGHHOU 2pynne,
OKA3ANUCL CINAMUCTIUYECKU CXOHCUMU C PE3VIbMAMAMU NAPEeHMePAIbHOU Mepanuu.

Kniouesvle cnosa: nuwjesoli cmamyc, HympuyuoHHas HeOOCmMamoyHoCmb, HyMPUYUOHHAS NOOOEPICKA, OHKONO02Us, NUmManue, onyxouu
2enamonankpeamooyo0eHaIbHOl 30HbL.
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