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Acute calculous cholecystitis is a significant medical condition characterized by inflammation of the gallbladder
due to the obstruction of bile duct by gallstones. The objective of this review is to clear out the current understanding
of pathophysiology, clinical presentation, diagnostic techniques, and management strategies of acute calculous

cholecystitis.

The discussion begins with an examination of the epidemiology of cholecystitis, highlighting pertinent risk factors
and clinical manifestations. Furthermore, diagnostic modalities, particularly ultrasound and computed tomography,

are evaluated.

This review also addresses both surgical and non-surgical treatment options, placing particular emphasis on
laparoscopic cholecystectomy as the gold standard while considering alternative therapies for patients at high risk.

Through a thorough analysis of recent literature, this article aims to provide valuable insights into best practices
and future directions for managing acute calculous cholecystitis, ultimately improving patient outcomes and reducing

the morbidity associated with this prevalent condition.
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Introduction

Acute cholecystitis (AC), a common surgical
emergency, is characterized by inflammation of the
gallbladder, most frequently caused by gallstone
obstruction of the cystic duct [1]. It accounts for
a significant proportion of hospital admissions
for abdominal pain, with an estimated prevalence
of 5-10% among patients presenting with acute
abdominal conditions [2]. The pathophysiology of
AC involves a complex interplay of mechanical
obstruction, inflammation, and bacterial infection.
Gallstones, present in approximately 90% of
cases, lead to bile stasis and increased intraluminal
pressure, triggering an inflammatory cascade [3].
If left untreated, complications such as gallbladder
perforation, abscess formation, or sepsis can arise,
underscoring the importance of timely diagnosis and
intervention [4]. Recent advancements in diagnostic
imaging, including ultrasound and computed
tomography (CT), have improved the accuracy of
early detection, while evolving treatment strategies,
such as laparoscopic cholecystectomy, have set new
standards for management [5]. However, challenges
remain in managing high-risk patients, such as the
elderly or those with significant comorbidities,
necessitating a tailored approach to care [6].

This narrative review aims to provide a
comprehensive update on AC, by integrating recent
literature and clinical guidelines, seek to offer
practical insights for clinicians and highlight future
directions in the management of this prevalent
condition.

Material and methods

The authors undertook a comprehensive literature
review to address specific research questions and
relevant keywords. They meticulously coordinated
various tasks, including the development of the
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review protocol, the establishment of inclusion
and exclusion criteria, the selection of suitable
search strategies, and the assurance of data quality
throughout the process. Utilizing databases such
as PubMed, Science Direct, and Springer Link,
the authors employed several keywords to identify
relevant articles. These keywords included “Acute
cholecystitis,” “Laparoscopic Cholecystectomy,”
“Choledocolithiasis,” “Cholecystostomy,” and
“Conservative Management.” The final article
inclusion was approved by all the authors.

1. Epidemiology and pathophysiology

AC is a prevalent condition, most commonly
caused by gallstones, with 90-95% of cases
classified as acute calculous cholecystitis (ACC)
accounting for approximately 3-10% of all patients
presenting with abdominal pain [1, 2]. The incidence
of gallstone-related cholecystitis increases with age,
particularly in individuals over 50 years, and is more
common in women due to hormonal influences such
as estrogen, which promotes cholesterol saturation
in bile [7]. Other risk factors include obesity, rapid
weight loss, diabetes, and a sedentary lifestyle [8].
Geographic and ethnic variations also play a role,
with higher prevalence rates observed in Western
populations compared to Asian and African
populations.

The pathophysiology of AC is primarily driven
by gallstone obstruction of the cystic duct, leading
to bile stasis, increased intraluminal pressure,
and subsequent inflammation of the gallbladder
wall [3]. This obstruction prevents bile outflow,
causing distension and ischemia of the gallbladder
mucosa, which triggers an inflammatory response
mediated by prostaglandins and cytokines, which
further exacerbate the condition [9]. Secondary
bacterial infection, often involving organisms such
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as Escherichia coli, Klebsiella, and Enterococcus,
can lead to suppurative process and lead to
complications like empyema or gangrene [11]. In
rare cases, acute acalculous cholecystitis (AAC)
occurs without gallstones, typically in critically ill
patients due to factors such as ischemia, sepsis, or
prolonged fasting [12].

2. Methods of diagnosis

The diagnosis of ACC relies on a combination of
clinical, laboratory, and imaging findings.

2.1 Diagnosis based on clinical manifestations
and laboratory analysis

Its clinical manifestations typically develop over
a timeframe ranging from several hours to a few
days. The hallmark symptom of this condition is a
severe and persistent pain localized to the right upper
quadrant of the abdomen. This pain may radiate to
the right shoulder or back, a phenomenon known as
referred pain [2]. This occurs due to the shared nerve
pathways of the diaphragm and gallbladder, which
are both innervated by the phrenic nerve, leading to
discomfort in seemingly unrelated areas.

A critical clinical sign associated with AC is
Murphy’s sign. This sign is elicited during physical
examination when the examiner applies pressure to
the right upper quadrant while the patient inhales.
A positive Murphy's sign is indicated by a notable
increase in pain, reflecting the inflammation in the
gallbladder.

In addition to abdominal pain, patients often
report significant and persistent nausea and
vomiting, which can further complicate their clinical
picture. Fever is another common symptom, usually
starting as low-grade but potentially increasing as
the disease progresses. The development of a high
fever accompanied by chills may suggest a bacterial
infection and raise concerns for the progression to
suppurative cholecystitis [11].

Jaundice can occasionally be observed in patients,
particularly if the inflammatory process extends to
the common bile duct or if there is a presence of
choledocholithiasis, where gallstones are lodged
in the bile duct. It is worth noting that jaundice
is not typical in cases of uncomplicated ACC,
emphasizing the importance of differential diagnosis
[1]. Upon physical examination, patients often
present in acute distress. Vital signs may indicate
tachycardia and tachypnea, especially in instances
of severe inflammation or systemic involvement.
An abdominal examination will usually reveal
tenderness and guarding in the right upper quadrant,
indicating irritation of the peritoneum.

It is crucial to understand that the clinical
presentation of ACC can vary significantly among
different populations, particularly in elderly patients
or individuals with diabetes mellitus. These groups
may exhibit atypical symptoms or, in some cases,
remain relatively asymptomatic [6]. This atypical
presentation can lead to a delayed diagnosis,
significantly increasing the risk of complications
such as perforation or the development of abscesses.
Therefore, healthcare providers must maintain a
high level of suspicion for AC in these high-risk
populations and ensure prompt diagnostic imaging.
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Laboratory findings in AC often reflect
inflammation and infection. Common abnormalities
are leukocytosis (>10,000/uL) is a hallmark of
inflammation and infection [9]. Liver function
tests (LFTs): Mild elevations in bilirubin, alkaline
phosphatase (ALP), and transaminases (ALT/AST)
may occur due to bile duct obstruction or secondary
cholangitis [3]. Elevated C-reactive protein (CRP):
CRP levels are often increased, indicating systemic
inflammation [4].

2.2 Instrumental findings

Imaging plays a pivotal role in the diagnosis of
AC, providing both confirmation of the condition
and assessment of complications. Ultrasound is the
first-line imaging modality due to its accessibility,
non-invasiveness, and high sensitivity (85-
90%) for detecting AC [2]. Key findings include
gallstones or sludge present in 90-95% of cases
of ACC [1], sonographic murphy's sign, pain
elicited by transducer pressure over the gallbladder,
with a specificity of 79-96% [4], gallbladder
wall thickening (>4 mm), a hallmark sign of
inflammation, pericholecystic fluid, indicative of
localized inflammation or abscess formation [11].
CT is less sensitive than ultrasound for diagnosing
AC but is useful in evaluating complications or
atypical presentations. Findings may include abscess
formation or perforation indicated by localized
fluid collections or free air [9]. Gallbladder wall
thickening and pericholecystic fluid, and air in the
gallbladder wall (emphysematous cholecystitis) are
rare but severe complications [3].

Magnetic Resonance Imaging (MRI) and
Magnetic Resonance Cholangiopancreatography
(MRCP) MRI/MRCP is reserved for complex
cases or when bile duct obstruction is suspected. It
provides detailed visualization of bile duct stones
or dilation, gallbladder wall inflammation and
pericholecystic fluid. Hepatobiliary Scintigraphy
(HIDA Scan) is highly specific (90-97%) for AC,
particularly in cases where ultrasound findings are
equivocal [12].

3. Treatment modalities

3.1 Surgical interventions

Laparoscopic  Cholecystectomy, the gold
standard for treating AC is laparoscopic
cholecystectomy [1], preferably performed within
72 hours of symptom onset (early cholecystectomy).
This approach is associated with shorter hospital
stays, reduced complications, and lower costs
compared to delayed surgery. A timeframe of 7
to 10 days following the clinical onset of AC is
now regarded as acceptable for the performance
of early laparoscopic cholecystectomy (ELC) [2].
Expert guidelines advocate for the execution of this
procedure within 72 hours of symptom onset (very
early) or within 7 to 10 days (early), despite the lack
of high-quality definitive evidence supporting this
practice [ 10]. In instances where ELC is not feasible,
a delayed laparoscopic cholecystectomy (DLC) may
be considered. However, it is essential to note that
laparoscopic cholecystectomy is typically advised
against within 1 to 6 weeks following the onset
of AC due to an increased likelihood of serious
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adverse events during this interval [15]. Therefore,
for patients unable to undergo ELC within
the specified 7 or 10 days from symptom onset,
it is recommended that surgery be postponed beyond
6 weeks to mitigate the associated risks [6].

For patients who cannot have surgery or
have serious health issues, there are alternative
treatments available. One option is percutaneous
cholecystostomy (PC). This is a minimally invasive
procedure where doctors insert a drainage catheter
into the gallbladder using imaging guidance. This
allows the infected bile to be drained, relieving
pressure in the gallbladder. PC can be a temporary
solution until surgery can be performed or, in some
cases, it can be the final treatment. Recent studies
show that some hospitals use PC as the first option
for elderly or critically ill patients [16].

Endoscopic methods are also gaining popularity
for treating ACC, especially when there are common
bile duct stones present. Doctors can perform
endoscopic retrograde cholangiopancreatography
(ERCP) to remove stones and drain bile before
doing cholecystectomy. New techniques, like
endoscopic ultrasound-guided gallbladder drainage
(EUS-GBD), offer alternatives to PC for high-risk
patients. EUS-GBD creates a connection between
the gallbladder and the digestive tract for internal
drainage of infected bile [17].

Another method is percutaneous trans-hepatic
gallbladder decompression (PTGBD). This also
uses imaging to help decompress the gallbladder.
It is particularly useful for patients with high risk
of laparoscopic or open surgery [9]. PTGBD is less
invasive than surgery and can help stabilize patients
with AC until they are strong enough to have surgery
later [10]. However, it can have complications like
bleeding, bile leakage, infection, pneumothorax, and
catheter dislodgement. PTGBD is not a permanent
solution and does not fix the underlying problem, so
patients often need surgery later.

Advancements in surgical techniques have
improved how doctors treat ACC. Single-incision
laparoscopic cholecystectomy (SILC) and natural
orifice transluminal endoscopic surgery (NOTES)
are being studied as less invasive options to
traditional laparoscopic surgery [ 18]. These methods
aim to reduce trauma, enhance cosmetic results, and
speed up recovery. However, they are not widely
used yet due to technical difficulties and the need
for specialized training.

3.2 Conservative management

Conservative management of AC is typically
reserved for patients who are not immediate
candidates for surgical intervention due to high
surgical risk, significant comorbidities, or patient
preference [2]. This approach involves medical
therapy to control inflammation, infection, and
symptoms, with the goal of stabilizing the patient
for potential delayed surgical intervention or as a
definitive treatment in select cases components of
conservative management NPO, patients should
be kept NPO to reduce gallbladder stimulation and
allow the inflamed gallbladder to rest [1]. Gradual
reintroduction of oral intake can be considered once
symptoms improve. Intravenous Fluids, Maintain
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hydration and correct electrolyte imbalances with
intravenous fluids (e.g., normal saline or lactated
Ringer's solution) [11]. Monitor urine output and
hemodynamic status closely. Analgesia, Pain
management is essential and can be achieved with
Opioids, intravenous morphine or fentany! for severe
pain, NSAIDs, Ketorolac or diclofenac for mild to
moderate pain [9]. Antibiotic Therapy Empirical
antibiotic therapy is initiated to cover common
pathogens, including gram-negative bacteria (e.g.,
Escherichia coli, Klebsiella) and anaerobes [13].
Recommended regimens include monotherapy,
Piperacillin-tazobactam or carbapenems (e.g.,
meropenem). combination therapy, third-generation
cephalosporins (e.g., ceftriaxone) plus metroni-
dazole [14]. Antibiotics should be tailored based
on culture results and local resistance patterns.
Duration of therapy is typically 47 days, depending
on clinical response [12].

3.3 Use of Cytokines in the Treatment of AC:
Current Evidence and Future Directions

Cytokines are signaling molecules that play a
critical role in inflammation and immune respon-
ses [9] In AC, the inflammatory process is driven
by the release of pro-inflammatory cytokines
such as interleukin-6 (IL-6), interleukin-1
(IL-1B), and tumor necrosis factor-alpha (TNF-a).
Cytokine Inhibition as an adjunct to antibiotics
combining cytokine inhibitors with antibiotics
may enhance the resolution of inflammation and
infection, particularly in severe or complicated
cases [19]. While the primary treatment for AC
remains surgical (e.g., cholecystectomy) and
medical (e.g., antibiotics, analgesia), there is
growing interest in the potential use of cytokine
modulation as an adjunctive therapy. Anti-IL-6
agents, Tocilizumab, an IL-6 receptor antagonist,
has been used in other inflammatory conditions
could be explored for AC [20]. Anti-TNF-a agents,
like Infliximab or etanercept, which inhibit TNF-a,
have shown efficacy in inflammatory diseases but
have not been studied in AC [21]. IL-1 receptor
antagonists, Anakinra, an IL-1 receptor antagonist,
could potentially mitigate inflammation in AC
[22]. Current evidence animal studies preclinical
studies have demonstrated that cytokine inhibition
reduces gallbladder inflammation and improves
outcomes in animal models of AC [23]. Challenges
and limitations risk of immunosuppression cytokine
inhibitors may increase the risk of infections, which
is a concern in AC, where bacterial infection is a
key component [24]. Lack of clinical trials there are
no large-scale randomized controlled trials (RCTs)
evaluating the safety and efficacy of cytokine-based
therapies in AC. Future directions clinical trials
well-designed RCTs are needed to evaluate the role
of cytokine inhibitors in AC, particularly in high-
risk or refractory cases.

4. Conclusion

In conclusion, ACC remains a significant clinical
challenge requiring prompt diagnosis and effective
management to reduce morbidity and mortality.
While current diagnostic tools like ultrasound and
CT imaging have improved detection, gaps in early
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diagnosis, especially in high-risk populations, persist.
Future research should aim to refine diagnostic
criteria and explore novel imaging techniques, such
as MRCP and advanced ultrasound, to enhance
accuracy. Surgicalinterventionisthe gold standard for
treatment, but conservative management strategies
for high-risk patients need further investigation,
including standardized protocols for antibiotics,
pain management, and cytokine modulation. The
efficacy of minimally invasive techniques like

References

1. Gutt CN, Encke J, Kéninger J, Harnoss JC, Weigand K,
Kipfmiiller K, Schunter O, Gétze T, Golling MT, Menges
M, Klar E, Feilhauer K, Zoller WG, Ridwelski K, Ackmann
S, Baron A, Schon MR, Seitz HK, Daniel D, Stremmel W,
Biichler MW. Acute cholecystitis: early versus delayed
cholecystectomy, a multicenter randomized trial (ACDC
study, NCT00447304). Ann Surg. 2013;258(3):385-93.
doi: 10.1097/SLA.0b013e3182a1599b.

2. Yokoe M, Hata J, Takada T, Strasberg SM, Asbun HJ,
Wakabayashi G, Kozaka K, Endo I, Deziel DJ, Miura F,
Okamoto K, Hwang TL, Huang WS, Ker CG, Chen MF,
Han HS, Yoon YS, Choi IS, Yoon DS, Noguchi Y, Shikata
S, Ukai T, Higuchi R, Gabata T, Mori Y, et al. Tokyo
Guidelines 2018: diagnostic criteria and severity gra-
ding of acute cholecystitis (with videos). J Hepatobiliary
Pancreat Sci. 2018;25(1):41-54. doi: 10.1002/jhbp.515.

3. Huffman JL, Schenker S. Acute acalculous cholecystitis: a
review. Clin Gastroenterol Hepatol. 2010;8(1):15-22. doi:
10.1016/j.cgh.2009.08.034.

4. Chawla A, Bosco JI, Lim TC, Srinivasan S, Teh HS,
Shenoy JN. Imaging of acute cholecystitis and cholecys-
titis-associated complications in the emergency setting.
Singapore Med J. 2015;56(8):438-43. doi: 10.11622/
smedj.2015120.

5. Borzellino G, Khuri S, Pisano M, Mansour S, Allievi
N, Ansaloni L, Kluger Y. Timing of early laparoscopic
cholecystectomy for acute calculous cholecystitis revi-
sed: Protocol of a systematic review and meta-analysis
of results. World J Emerg Surg. 2020;15:1. doi: 10.1186/
s13017-019-0285-7.

6.  Ambe PC, Kaptanis S, Papadakis M, Weber SA, Jansen
S, Zirngibl H. The Treatment of Critically Il Patients
with Acute Cholecystitis. Dtsch Arztebl Int. 2016;113(33-
34):545-51. doi: 10.3238/arztebl.2016.0545.

7. Shabanzadeh DM. Incidence of gallstone disease and com-
plications. Curr Opin Gastroenterol. 2018;34(2):81-89.
doi: 10.1097/MOG.0000000000000418.

8. Portincasa P, Di Ciaula A, Baldassarre G, Palmieri V,
Gentile A, Cimmino A, Palasciano G. Gallbladder motor
function in gallstone patients: sonographic and in vitro stu-
dies on the role of gallstones, smooth muscle function and
gallbladder wall inflammation. J Hepatol. 1994;21(3):430-
40. doi: 10.1016/s0168-8278(05)80324-1.

9. Mahdi MS, Jasim AAK. Pro- and anti-inflammatory cyto-
kine imbalance in cholecystitis: implications for immune
dysregulation. Ro J Infect Dis. 2025;28(1):16-24. doi:
10.37897/RJID.2025.1.3.

10. Mencarini L, Vestito A, Zagari RM, Montagnani M.
The Diagnosis and Treatment of Acute Cholecystitis:
A Comprehensive Narrative Review for a Practical
Approach. J Clin Med. 2024;13(9):2695. doi: 10.3390/
jem13092695.

314

single-incision laparoscopic cholecystectomy also
warrants more study. A multidisciplinary approach
incorporating advancements in diagnostics and
treatment is essential for effectively managing ACC.
Collaborative efforts among clinicians, researchers,
and policymakers can lead to improved outcomes.
The exploration of cytokines in treating elderly
patients with ACC shows promise, and targeted
research is necessary to optimize these therapeutic
strategies and fill existing knowledge gaps.

11. Indar AA, Beckingham 1J. Acute cholecystitis. BMJ.
2002;325(7365):639-43. doi: 10.1136/bmj.325.7365.6309.

12. Kiewiet JJ, Leeuwenburgh MM, Bipat S, Bossuyt PM,
Stoker J, Boermeester MA. A systematic review and
meta-analysis of diagnostic performance of imaging in
acute cholecystitis. Radiology. 2012;264(3):708-20. doi:
10.1148/radiol. 12111561.

13. Solomkin JS, Mazuski JE, Bradley JS, Rodvold KA,
Goldstein EJ, Baron EJ, O’Neill PJ, Chow AW, Dellinger
EP, Eachempati SR, Gorbach S, Hilfiker M, May AK,
Nathens AB, Sawyer RG, Bartlett JG. Diagnosis and ma-
nagement of complicated intra-abdominal infection in
adults and children: guidelines by the Surgical Infection
Society and the Infectious Diseases Society of America.
Clin Infect Dis. 2010;50(2):133-64. doi: 10.1086/649554.

14. Huston JM, Barie PS, Dellinger EP, Forrester JD, Duane
TM, Tessier JM, Sawyer RG, Cainzos MA, Rasa K,
Chipman JG, Kao LS, Pieracci FM, Colling KP, Heffernan
DS, Lester J. The Surgical Infection Society Guidelines
on the Management of Intra-Abdominal Infection: 2024
Update. Surg Infect (Larchmt). 2024;25(6):419-435. doi:
10.1089/sur.2024.137.

15. Coccolini F, Catena F, Pisano M, Gheza F, Fagiuoli S,
Di Saverio S, Leandro G, Montori G, Ceresoli M, Corbella
D, Sartelli M, Sugrue M, Ansaloni L. Open versus laparo-
scopic cholecystectomy in acute cholecystitis. Systematic
review and meta-analysis. Int J Surg. 2015;18:196-204.
doi: 10.1016/.ijsu.2015.04.083.

16. Cirocchi R, Amato L, Ungania S, Buononato M, Tebala
GD, Cirillo B, Avenia S, Cozza V, Costa G, Davies
RJ, Sapienza P, Coccolini F, Mingoli A, Chiarugi M,
Brachini G. Management of Acute Cholecystitis in High-
Risk Patients: Percutaneous Gallbladder Drainage as a
Definitive Treatment vs. Emergency Cholecystectomy-
Systematic Review and Meta-Analysis. J Clin Med.
2023;12(15):4903. doi: 10.3390/jcm12154903.

17. Teoh AYB, Kitano M, Itoi T, Pérez-Miranda M, Ogura
T, Chan SM, Serna-Higuera C, Omoto S, Torres-Yuste R,
Tsuichiya T, Wong KT, Leung CH, Chiu PWY, Ng EKW,
Lau JYW. Endosonography-guided gallbladder drainage
versus percutaneous cholecystostomy in very high-risk
surgical patients with acute cholecystitis: an internatio-
nal randomised multicentre controlled superiority trial
(DRAC 1). Gut. 2020;69(6):1085-1091. doi: 10.1136/gutj-
nl-2019-319996.

18. Rudiman R, Hanafi RV, Wijaya A. Single-incision lapa-
roscopic cholecystectomy versus conventional multi-port
laparoscopic cholecystectomy: A systematic review, me-
ta-analysis, and meta-regression of randomized controlled
trials. F'1000Res. 2024;11:754. doi: 10.12688/f1000resecar-
ch.122102.2.

19. Tanaka T, Narazaki M, Kishimoto T. IL-6 in inflammation,
immunity, and disease. Cold Spring Harb Perspect Biol.

Journal of the Grodno State Medical University, Vol. 23, Ne 4, 2025



0O0630psI

2014;6(10):a016295. doi: 10.1101/cshperspect.a016295.  21. Dinarello CA, Simon A, van der Meer JW. Treating in-

20. Tracey D, Klareskog L, Sasso EH, Salfeld JG, Tak PP. flammation by blocking interleukin-1 in a broad spectrum
Tumor necrosis factor antagonist mechanisms of action: a of diseases. Nat Rev Drug Discov. 2012;11(8):633-52. doi:
comprehensive review. Pharmacol Ther.2008;117(2):244- 10.1038/nrd3800.

79. doi: 10.1016/j.pharmthera.2007.10.001.

OCTPBIN XOJIEIUCTHUT — HAPPATUBHBIN OB30P JUJIA
INPAKTHYECKOI'O IIPUMEHEHMUS
E. A. Cmacioxesuu’, P. IllI. Bapnaxynacypus ®@eprnanoo’
'I'poonenckas ynusepcumemcras kiunuka, I poono, Berapyce
’I'poonenckuil 2ocyoapcmeaentolil meouyunckull ynusepcumem, I poono, benapyce

Ocmpbiil KaTbKYAe3HbIL XONeYUCTUM S8IAeMCs CePbe3HbiM MeOUYUHCKUM COCMOSIHUEM, XAPAKMePU3VIOUWUMCSL
BOCNAICHUEM JICETUHO20 NY3bIPsi GCACOCMEUE 3AKYHOPKU NY3bIPHOZO NPOMOKA JHCeNUHbIM KamHeM. JanHvli 0630p
cmpemMumcst NPOSICHUMb COBPEMEHHOe NOHUMAHUE €20 NAMO2eHe3d, KIUHUYECKOU KaAPMUHbl, OUACHOCIUYECKUX Me-
Mo008 U cmpame2utl 1e4eHus.

Obcyorcoenue HAUUHAEMCA ¢ PACCMOMPEHUs INUOEMUOTIO2UY XOeYUCMUMA, 8blOelAs coomeemcmayoujue Qax-
MOopbl PUCKA, A MAKKHCce 0eMalbHO AHAIUUPYIOMCsL KIunudeckue nposieienus. Kpome moeo, oyenusaromes ouacno-
cmuyeckue Memoobl, 8 YACMHOCMU YIbMPA36YK0BOE UCCICO08AHUE U KOMNLIOMEPHAS MOMOZPAPUSL.

Paccmampusaromes kax xupypeuueckue, maxk u Hexupypeuueckue apuanmol JeYeHus ¢ 0COObIM aKYeHmoM Ha
JANAPOCKONUYECKYIO XOICYUCTNIKIOMUIO KAK 30JI0MOU CIMAHOAPM, NPU SMOM YUUMbLAIOMCSL A/IbIMEPHAMUGHbLE Me-
mMoobL mepanuu OJist RAYUEHMOE C bLCOKUM PUCKOM.

bnacooapa mwamenvromy ananuzy nocieOHUX HayyHuix nyoIuKayul, OaHHAL paboma HanpasieHda Ha npeoocmas-
JIeHUe C8e0eHUll O JIYYUUX NPAKMUKAX U OYOYWUX HANPABGICHUSAX 6 NeUeHUL OCMPO20 KAIbKYIE3HO20 XOAeYUCmumd,
YUMo 8 KOHEUHOM Umo2e CnocoOCmeyem YiyuueHuio pe3yibmamos edeHus NAyUeHmos U CHUNCEHUIO 3ab01e6aemo-
M, C8A3AHHOU C IMUM PACIPOCMPAHEHHBIM COCMOSHUEM.

Knrouesvie cnosa: ocmpwiti xoneyucmum, 1anapocKONUeckds XoaeyucmaKmoMus, Xoie0oXoaumuds, xXoieyu-
CMOCMOMUSL, KOHCEPBAMUBHOE JIeUeHUe
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