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Acute cholecystitis is one of the most 
common diseases in emergency abdom-
inal surgery. According to A. Revishvili, 
the incidence of acute cholecystitis in the 
last 5 years is about 160 thousand cases 
per year. At the same time, operational 
activity in relation to this nosology in-
creases, the frequency of which reaches 
60-63%. At the same time, postoperative 
mortality is in the range of 1,2-1,4%, and 
in some regions 3-5% [13].  There is a 
problem of a high percentage of both in-
traoperative (10-15%) and postoperative 

complications (15-20%) [1,3,8,9]. Along 
with this, the frequency of purulent-sep-
tic postoperative complications reaches 
7-15% [1].

It is known that currently there are a 
number of classifications of acute chole-
cystitis. The classification developed by 
V. Savelyev has found wide application 
in Russia. Savelyev divides acute cho-
lecystitis into uncomplicated and com-
plicated. The first variant includes the 
following forms: catarrhal, phlegmonous, 
gangrenous. Complicated, in turn, occurs 
in 10-15% of cases and includes com-
plications such as mechanical jaundice, 
perivesical infiltration, perivesical ab-
scess, gallbladder perforation, peritonitis, 
cholangitis, external and internal fistulas, 
empyema or dropsy of the gallbladder. 
Uncomplicated cholecystitis, according 
to V. Savelyev's classification, is primary 
due to thrombosis of the cystic artery, and 
secondary caused by an infectious agent 
[2]. It should be noted that, undoubtedly, 
this classification makes sense in operat-
ed patients. At the same time, at the time 
of admission of the patient to the hospital, 
we do not have the opportunity to estab-
lish a certain form of uncomplicated cho-
lecystitis due to the large range of crite-
ria. Along with the lack of clear criteria for 
the establishment of one form or another, 
there are no recommendations for the 
management of patients with a specific 
variant of this disease.

According to the pathogenesis, acute 
cholecystitis is divided into obturation, 
enzymatic and vascular. From the point 
of view of a practical surgeon, this divi-
sion of acute cholecystitis has no value 
and is of particular interest only for theo-
retical medicine. 

April 1, 2006 becomes a key date in 
the adoption of a new classification of 
acute cholecystitis, developed by a group 
of leading hepatologist surgeons in the 
Japanese capital. This classification is 
based on 3 groups of severity of acute 
cholecystitis [15,20]: 

I st (mild stage) is characterized by the 
absence of multiple organ dysfunction 
and mild inflammatory changes in the 
gallbladder in patients with acute chole-
cystitis.  

II st (moderate stage) was based on 
the following criteria: significant inflam-
matory changes in the gallbladder (em-
physematous cholecystitis, gangrenous 
cholecystitis, peripusal abscess, biliary 
peritonitis), duration of the disease over 
72 hours, leukocytosis over 18 x109/L.

III st (severe stage) is characterized 
by disorders in vital organs or systems: 
neurological disorders (decreased level 
of consciousness); renal insufficiency (ol-
iguria, creatinine > 2 mg/dl (177 mmol/l); 
hepatic dysfunction (INR > 1.5); respi-
ratory failure (PaO2/FiO2 ratio < 300); 
cardiovascular insufficiency (hypotension 
requiring correction with dopamine at a 
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dose of ≥ 5 mg / kg per minute or any 
dose of dobutamine); disorders in the he-
mostasis system (thrombocytopenia less 
than 100 x 109 / l).

The authors of this classification have 
established that in the mild stage, surgi-
cal treatment (cholecystectomy) is con-
sidered a safe intervention. In patients at 
a moderate stage, performing cholecys-
tectomy can lead to serious adverse con-
sequences. In the severe stage, surgical 
treatment is dangerous due to the high 
anesthesiological and operational risk 
and can be performed with the correction 
of these disorders.  

In 2013, 2018, the Tokyo Agreements 
(TG13) are being revised and improved 
[18,19,21,22,23,24]. From this point on, 
acute cholecystitis should be divided into 
3 stages: III st. (severe stage) is accom-
panied by impaired function of one or 
more organs or systems (cardiovascular 
insufficiency: hypotension requiring the 
administration of dopamine more than 5 
mcg / kg per minute or any dose of nor-
epinephrine; neurological insufficiency: 
decreased level of consciousness; respi-
ratory insufficiency: PaO2/FiO2 less than 
300; renal insufficiency: oliguria, creatine 
level in blood more than 2.0 mg/dl; he-
patic insufficiency: liver dysfunction in 
excess of 1.5; hematological insufficien-
cy: thrombocytopenia <100,000/mm3). 
For II St. (moderate stage) the patient is 
characterized by the presence of one of 
the criteria: leukocytosis > 18,000/mm3; 
severe pain in the right hypochondrium 
with muscle tension; duration from the 
onset of the disease is more than 72 
hours and/or signs of local inflammation 
(gangrenous cholecystitis, peripubular 
abscess, hepatic abscess, biliary peri-
tonitis, emphysematous cholecystitis). 
At the same time, I st. (mild stage) is 
indicated if the patient does not fall un-
der the criteria of "grade III" or "grade II" 
acute cholecystitis and is characterized 
by the presence of acute cholecystitis in 
the patient without any organ dysfunction 
and moderate inflammatory changes in 
the gallbladder. The Tokyo classification 
was taken as a basis for the develop-
ment of the domestic NCR "Acute cho-
lecystitis" 2021-2023 [11]. M. Yokoe in 
his publication shows a direct correlation 
between the severity of acute cholecys-
titis and 30-day mortality. He noted that 
the mortality rate in patients with mild 
acute cholecystitis is 1.1%, moderate – 
0.8%, and severe — 5.4%. If there is a 
violation of the function of a vital organ 
or system, then mortality in patients with 
severe course reaches 3.1%, two organs 
or systems — 7.8%, three — 18.2% and 
six — 25.0% [25].

In her scientific study, which includes 
10 randomized and 14 non-randomized 
trials and covers 1,841 patients, Char-
lotte Lozen (2017) indicates that con-
servative therapy is effective in 87% of 
patients with acute calculous cholecysti-
tis and 96% with mild Grad1 [16]. In his 
study, M. Kossovich (2020) shows the 
effectiveness of conservative therapy in 
patients with mild acute cholecystitis and 
indicates the absence of complications 
in this group of patients during elective 
cholecystectomy in the long-term "cold" 
period after 3 months. The author argues 
that with a positive effect of conserva-
tive treatment, the operation should be 
performed no earlier than after several 
months [4]. At the same time, the Tokyo 
agreements interpret to us information 
about the safety of cholecystectomy 
in patients with mild degrees. In fact, 
as already described above, there is a 
problem of a high percentage of intraop-
erative and postoperative complications. 
Any surgeon will certainly agree on the 
safety of cholecystectomy in the "cold" 
period, after the inflammation in the gall-
bladder has subsided. In her research, 
L. Koishibaeva (2017) shows that the 
quality of life of patients who underwent 
cholecystectomy for acute cholecystitis 
is 1,1 times lower than in patients with 
chronic cholecystitis [5]. This author 
notes that in patients who underwent 
cholecystectomy during planned hospi-
talization, the quality of life is 1.1 times 
higher than in the group where the same 
surgical intervention was performed 
during emergency hospitalization. Along 
with this, surgical treatment should be 
performed immediately in patients with 
destructive forms of acute cholecysti-
tis, which directly threaten the patient's 
life. At the same time, there are no cri-
teria that could accurately identify the 
destruction of the gallbladder wall in a 
timely manner, and therefore the time of 
surgical intervention is delayed. In 2015, 
Peter Ambe analyzed the charts of 138 
patients with varying degrees of severi-
ty of acute cholecystitis according to the 
Tokyo Agreements and found a discrep-
ancy between mild severity (I St.) and 
intraoperative picture. The conclusions 
of this scientist were confirmed by histo-
logical examination [14].

One of the disadvantages of the Tokyo 
classification is that a group of patients 
with acute cholecystitis and simultaneous 
damage to the bile ducts is not singled 
out separately. In his publication, I. Na-
troshvili points out that the methods of 
treatment of this group of patients may 
differ significantly [10]. We also believe 
that in the Tokyo Recommendations 

and the national clinical guidelines of 
the Russian Society of Surgeons, it is 
necessary to identify a group of patients 
with acute destructive cholecystitis. In a 
number of studies using criteria for the 
severity of acute cholecystitis, the treat-
ment outcomes of these patients are 
taken into account in the general group, 
but the treatment methods may differ sig-
nificantly. Special difficulties may arise 
when solving tactical issues in a group of 
elderly people with severe concomitant 
pathology.

It should be noted that new possibili-
ties for the classification of acute chole-
cystitis are currently being sought. 

In particular, in his publications, I. 
Buriev pointed out the need to change 
the existing classification. The author 
noted that such research methods as 
ultrasound, CT and MRI combined can 
make it possible to visualize the depth of 
destruction of the gallbladder wall at the 
level of the submucosal or musculose-
rous layer [12]. At the same time, such 
a view of the structure of things will only 
allow us to approach the morphological 
classification of the severity of destruc-
tion at the preoperative stage. There are 
isolated studies by domestic and foreign 
scientists that are devoted to studying 
the results of clinical and laboratory 
studies, ultrasound, CT, and MRI data 
in patients with acute cholecystitis and 
make it possible to assess the severity of 
the disease [6,7,17]. At the same time, it 
should be taken into account the fact that 
hospitals are not equipped with comput-
er and magnetic resonance imaging at 
all levels, which makes it difficult to diag-
nose destructive cholecystitis in a timely 
manner.

From our point of view, a rational ap-
proach to the classification of acute cho-
lecystitis is to identify two main groups: 
non-destructive (catarrhal) and destruc-
tive. For a practical surgeon, this unit 
would make it possible to determine the 
therapeutic tactics.

Acute destructive cholecystitis should 
be diagnosed based on the following 
data:

■ clinical:
√ positive symptoms: Kera, Murphy, 

Grekova-Ortner; 
√ fever above 38℃; 
■  laboratory: 
√ leukocytosis is more than 11x109/l; 
√ increase in creatine phosphokinase 

values of more than 250 units/l, lactate 
dehydrogenase of more than 290 units/l;

√ reduction of gamma glutamyltrans-
ferase concentration of less than 100 U/l 
and alkaline phosphatase of less than 
150 U/l;
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√ the concentration of total immuno-
globulin is more than 450 IU/ml.

■  instrumental: 
●  ultrasound data:
√ hyperechogenicity of bile, 
√ a symptom of drooping, 
√ the layering of the gallbladder wall; 
●  CT scan data:
√ sandwich symptom, 
√ intramural accumulation of gas,
√ accumulation of gas in the lumen of 

the gallbladder.
To diagnose destructive cholecysti-

tis, there must be a combination of at 
least 2 signs (marked with √) from each 
data group. Destructive cholecystitis 
can be complicated by the development 
of: perivesical infiltration, perivesical 
abscess, perforation of the gallbladder, 
biliary peritonitis, external and internal 
fistulas, empyema of the gallbladder. 
The diagnosis of destructive cholecys-
titis implies performing surgery within 
2 hours from the moment of diagnosis. 
In patients with severe concomitant 
pathology and in persons with high an-
esthesiological risk, minimally invasive 
interventions (drainage of the gallblad-
der under ultrasound guidance, chole-
cystostomy, etc.) have shown some ef-
fectiveness. In "safe" patients, surgical 
intervention should begin with laparo-
scopic cholecystectomy, if it is impossi-
ble, an alternative may be cholecystec-
tomy from a mini-access or performing 
traditional laparotomic cholecystecto-
my. In the presence of infiltration in the 
cervical region and the inability to per-
form cholecystectomy, it is recommend-
ed to resect the gallbladder according to 
Pribraman or Hartmann's pocket in or-
der to avoid traumatization of vital struc-
tures and prevent the development of 
severe intraoperative and postoperative 
complications. 

In the absence of criteria for the de-
struction of the gallbladder wall, a diag-
nosis should be made: Acute catarrhal 
cholecystitis. When establishing this di-
agnosis, treatment should be conserva-
tive with dynamic monitoring, and surgi-
cal treatment in such patients is safer to 
perform as planned. If the development 
of destruction of the gallbladder wall is 
suspected, surgical treatment must be 
performed urgently. It is important that in 
patients with catarrhal cholecystitis, con-
servative treatment is successful in 97% 
of cases.

Similarly, there is a problem of com-
plications of acute cholecystitis, which 
are also given insufficient attention in 
national clinical guidelines. We will try 
to highlight this problem in future pub-
lications.
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Introduction. Interest in the study 
of C.vulgaris as a promising source of 
essential and nutritional substances 
emerged in the 1950s and was linked to 
the world food crisis [6]. Recently, inter-
est in studying the effects of consuming 
this microalgae on the human body has 
only been increasing. This is due to the 
fact that products with C.vulgaris have 

a unique composition, which includes a 
set of all essential amino acids, mineral 
compounds, dietary fiber, polyunsatu-
rated fatty acids, vitamins [5], including 
D2 and B12, which are absent in plant 
foods [1], and other compounds. Con-
sumption of such a quantity of biolog-
ically active substances certainly has 
an effect on the human body, which re-
quires its more extended and in-depth 
study through various methods of re-
search.

All manufactured forms of the drug can 
be divided into those in which the chlo-
rella is preserved in its natural state and 
those in which it is destroyed mechani-
cally. The most common preparations 
contain destroyed strains of C.vulgaris. 
This fact is due to the fact that microal-
gae cells cannot be digested by humans 
because of the cellulose cell wall, which 
reduces the digestibility of proteins [1]. 
Nevertheless, even in its natural state in 
suspension, C.vulgaris is capable of pro-
ducing effects on the human body.

The aim of this work is to investigate 
the effect of C.vulgaris suspension con-
sumption on human blood parameters to 
identify patterns to its use.

Material and methods of research. 
The study was conducted on 34 volun-
teers volunteers. For 30 days (course) 
they took C.vulgaris suspension of IFR 
strain №C-111 200 ml in the morning on 
an empty stomach. The density of the 
suspension was 60 million microalgae 
per 1 ml. Every 10 days, volunteers were 
given 2 liters (2 bottles) of C.vulgaris 
suspension for the specified period. The 
study was conducted under the condition 
that volunteers signed informed consent, 
in accordance with all provisions of the 
Declaration of Helsinki and was approved 
by the local ethical committee at Penza 
State University. 28 people were able to 
complete the course. Among the reasons 
for discontinuing the course, volunteers 
cited the following: unpleasant organo-
leptic properties, increased diuresis. At 
the beginning of the study, before the re-
ception of C.vulgaris suspension, as well 
as at the end of the course, whole blood 
sampling was performed. The following 
indices of general and biochemical blood 
analysis were investigated: WBC, RBC, 
HGB, HCT, MCV, MCH, MCHC, PDW, 
MPV, P-LCR, PCT, PLT, LYM%, MXD%, 
NEUT%, LYM#, MXD#, NEUT#, RDW-
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Studies of the effect of the use of preparations with microalgae C.vulgaris on the human body are important due to its wide distribution and the 
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availability of protein compounds and the composition of the microalgae growth medium, which requires further investigation.

Keywords: suspension, chlorella vulgaris, hematology, biochemistry, age, sex, health status.

UDC 615.036

DOI 10.25789/YMJ.2024.85.26

POINT OF VIEW

MIKULYAK Nadezhda Ivanovna – MD, As-
sociate Professor, Head of the Department 
of Human Physiology, Penza State University 
Medical Institute, normphys@mail.ru, https://
orcid.org/0000-0001-8473-5781; SOROKIN 
Ilya Alexandrovich – student, Penza State 
University Medical Institute, iluh30072001@
yandex.ru, 89374251310, https://orcid.
org/0000-0003-4206-0653; SOROKINA Lar-
isa Aleksandrovna – PhD, Head of Clinical 
and Diagnostic Laboratory, K.R. Evgrafov 
Regional Psychiatric Hospital, sorlora@mail.
ru, 89273673531, https://orcid.org/0009-
0006-8953-5184; POLUBOYARINOV Pavel 
Arkadyevich – Candidate of Agricultural Sci-
ences, Associate Professor Department of 
General and Clinical Pharmacology, Penza 
State University Medical Institute, poluboya-
rinovpavel@yandex.ru, https://orcid.org/0000-
0001-9870-0272

20. Bouassida M. [et al.] The severity grading 
of acute cholecystitis following the Tokyo Guide-
lines is the most powerful predictive factor for 
conversion from laparoscopic 213 cholecystecto-
my to open cholecystectomy. Journal of Visceral 
Surgery. 2017; 154(4): 239–243. https://doi.org / 
10.1016/j.jviscsurg.2016.11.007.

21. Wakabayashi  G. [et al.] Tokyo Guidelines 
2018 surgical management of acute cholecysti-
tis: safe steps in laparoscopic cholecystectomy 
for acute cholecystitis (with videos). Journal of 

Hepato-Biliary-Pancreatic Sciences. 2018; 25(1): 
73–86. https://doi.org /10.1002/jhbp.517.

22. Gomi H. [et al.] Tokyo Guidelines 2018: 
antimicrobial therapy for acute cholangitis and 
cholecystitis. J Hepatobiliary Pancreat Sci. 2018; 
25: 3–16.

23. Yokoe M. [et al.]. Tokyo Guidelines 2018: 
diagnostic criteria and severity grading of acute 
cholecystitis (with videos). Journal of Hepato-Bil-
iary-Pancreatic Sciences. 2018; 25(1): 41–54. 
https://doi.org / 10.1002/jhbp.515.

24. Okamoto K. [et al.] Tokyo Guidelines 2018: 
flowchart for the management of acute cholecys-
titis. Journal of Hepato-Biliary-Pancreatic Scienc-
es. 2018; 25(1): 55–72. https://doi.org /10.1002/
jhbp.516.

25. Yokoe M. [et al.] Validation of TG13 se-
verity grading in acute cholecystitis: Japan-Tai-
wan collaborative study for acute cholecystitis. 
Journal of HepatoBiliary-Pancreatic Sciences.  
2017; 24(6): 338–345. https://doi.org /10.1002/
jhbp.457.


