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ABSTRACT

Relevance: Methemoglobinemia is a serious disease characterized by impaired oxygen binding to iron in hemoglobin, followed by
impaired oxygen delivery to body tissues. Various drugs, including antacids containing benzocaine, can cause acquired methemoglo-
binemia. The presented clinical cases describe methemoglobinemia that arose in connection with the use of the antacid Almagel A in
a 32-year-old woman who underwent surgery on the laryngopharynx, suffering from T3NxMO St III hypopharyngeal cancer and in a

45-year-old woman diagnosed with cancer of the left kidney St 1. Condition after resection of the left kidneys.

The study aimed to describe clinical cases of acquired methemoglobinemia induced by Almagel A (antacid), widely used in post-an-
titumor therapy treatment of cancer patients with digestive system diseases.

Methods: We present clinical cases of methemoglobinemia in patients (32 and 45 years old) hospitalized at JSC “Kazakh Research
Institute of Oncology and Radiology.” Complaints, anamnesis of the disease, clinical picture, and clinical, laboratory, and instrumental

test results were analyzed retrospectively.

Results: This article reports on the clinical picture of our patients, discusses the causes and mechanisms of possible poisoning, and
reviews the latest recommendations for the treatment of methemoglobinemia. Treatment with intravenous methylene blue led to a rapid

improvement in the patient’s respiratory status.

Conclusion: Acquired methemoglobinemia is an acute condition that most often results from poisoning with certain drugs and
compounds, which can be fatal. These clinical cases demonstrate the difficulties of diagnosing methemoglobinemia, highlight the value
of taking anamnestic data, studying the acid-base state and blood gases, and the effectiveness of using methylene blue as an antidote

drug in treatment.
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Introduction: Methemoglobinemia is a rare dis-
ease characterized by elevated levels of methemoglo-
bin (MetHb), a hemoglobin (Hb) molecule containing
an oxidized form of iron that cannot bind oxygen and
leads to an insufficient supply of tissues by oxygen.
Methemoglobinemia has two forms - genetic and ac-
quired [1].

Genetic methemoglobinemia is a chronic disease
that leads to numerous complications, and patients
present cyanosis without other accompanying symp-
toms. On the other hand, an acquired methemoglo-
binemia is an acute condition most commonly due to
poisoning after intake of certain drugs and compounds,
which can lead to a fatal outcome [2].

The manifestation of symptoms depends on the
percentage of MetHb in blood, and the clinical pic-
ture varies from fatigue, anxiety, dizziness, and cya-
nosis to qualitative disorders of consciousness, epi-
leptic seizures, arrhythmia, and coma. Unexplained
symptoms of refractory hypoxia, cyanosis-saturation,
and chocolate-colored blood may raise suspicion of
methemoglobinemia, but a definitive diagnosis is
made by Co-oximetry and determination of MetHb lev-

els in the blood. Treatment of methemoglobinemia is
based on supportive care and withdrawal of the drug
or substance that caused that condition. Although ac-
quired methemoglobinemia is a rare disease, it can be
a life-threatening condition, so emergency services
should be provided with antidotes such as methylene
blue and vitamin C [3].

The study aimed to describe clinical cases of ac-
quired methemoglobinemia induced by Almagel A (ant-
acid), widely used in post-antitumor therapy treatment
of cancer patients with digestive system diseases.

Materials and Methods: The paper presents clin-
ical cases of methemoglobinemia in patients (32 and
45 years old) who underwent inpatient treatment at
“Kazakh Institute of Oncology and Radiology” JSC.
Registered complaints, medical history, clinical pic-
ture, and clinical, laboratory, and instrumental test
results were analyzed retrospectively. The PubMed
Electronic Database (NCBI) was searched to identi-
fy the randomized controlled and prospective obser-
vational studies, systematic reviews and meta-anal-
yses, and the scientific articles published in English
in 2015-2023.
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Description of the clinical case No. 1

Patient information: Female A., born in 1975, diag-
nosed with “Left kidney cancer, stage |,” 6 days after
planned left kidney resection.

Anamnesis: The patient mentioned she was taking
Almagel A containing benzocaine at 1 dosing spoon
TID, which could cause an increase in MetHb levels.

Clinical findings:

During the initial examination at the Urologic Oncol-
ogy Department, the patient complained of acute ma-
laise, dizziness, headache, and cyanosis of the nasola-
bial triangle, fingers, and toes, which appeared at night
on the 6™ day after surgery.

Diagnostics:

Normal consciousness, adequate, easy to contact.
The patient maintained normal blood pressure (BP -
134/88 mm Hg) and heart rate (heart rate - 74/min);
normothermia (T - 36.5°C), but tachypnea and hypoxia
(SpO, - 78%) were observed. Over the lungs, the respira-
tion is vesicular, with no pulmonary rales.

For severe conditions, the patient was transferred to
the Anesthesiology, Resuscitation, and Intensive Care
Department of “Kazakh Institute of Oncology and Radi-
ology” JSC to determine the causes of respiratory failure
and acute hypoxia, perform clinical, laboratory, and in-
strumental tests, and provide intensive care.

Chest CT scan: no pathology. Spirometry: VC - 82%,
within the conditional norm. On the ECG: sinus rhythm,
heart rate — 78 beats per minute. QRS axis — not deviat-
ed. Incomplete RBBB. Impaired repolarization processes
along the anterior wall of the left ventricle. Echocardio-
gram: EF — 75%. The heart cavities were not dilated, with
no areas of hypokinesis; the heart LV contractility and EF
LV function were satisfactory.

Laboratory parameters: General and biochemi-
cal blood count and coagulogram were normal. The
test for D-dimer, an active thrombosis marker, showed
217 ng/ml, a norm. Procalcitonin, the earliest and most
reliable “blood inflammation” (sepsis) indicator, was
normal at 0.1 ng/ml.

The arterial blood sample was dark brown. Anal-
ysis of arterial blood gases (acid-base balance) at nor-
mal room air showed pH - 7.44, normal partial pressure
of oxygen (pO2 - 212), normal oxygen saturation (SO2 -
97.4%), MetHb fraction elevation to 24.4%, and oxyhe-
moglobin fraction A decline (FOZHb - 74.1%).

A clear correlation between the appearance of cya-
nosis of the nasolabial triangle, fingers, and toes with
the intake of Almagel A, the signs of respiratory failure
(RR - 20 per minute), acute hypoxia (SpO, level - 78%),
and FMetHb high level (24.4%) revealed during physi-
cal examination made it possible to establish the diag-

nosis of Acute acquired methemoglobinemia of moder-
ate severity.

Treatment:

The prescribed antidote therapy included the 1%
methylene blue infusion at a dose of 1 mg/kg IV, oxy-
gen therapy, and the monitoring of MetHb, SpO, and
skin color.

Results: Against the infusion of methylene blue, the
patient’s lips, fingers, and toes turned pink, the head-
ache stopped, and SpO, elevated to 96%. There was a
gradual decrease of the MetHb fraction of FMetHb to
14.3%, then to normal FMetHb values of 3.0%. The oxy-
hemoglobin content (FO,Hb) increased to 93.6%.

The patient with positive dynamics was transferred
to a specialized department.

Description of the clinical case No. 2

Patient information: Patient B., born in 1991, was di-
agnosed with “Laryngeal cancer T3NxMO, stage lll. Sta-
tus after chemotherapy. Progression. Esophagopharyn-
gotracheostoma” on Day 11 after the planned surgery
in the scope of “Laryngopharyngoectomy with esopha-
geal-pharynx-tracheostomy, with 1JV ligation on the left
side, and leftward hemithyroidectomy.”

It was also known from the patient’s history that the
antacid drug Almagel A, containing benzocaine, had
been taken uncontrollably for several days, which could
have caused the MetHb elevation.

Clinical findings:

Upon examination in the department of head and
neck tumors, the patient had the following symptoms:
weakness, pronounced dyspnea, and cyanosis of the
nasolabial triangle, lips, fingers, and toes.

The patient is hyposthenic, available for contact, hy-
potension (BP 90/60 mm Hg), tachycardia (heart rate —
102/min), tachypnea (RR - 22/min), and hypoxia (SpO, -
74%). Auscultatively: vesicular respiration over the
lungs, no rales. The patient was transferred to the An-
esthesiology, Resuscitation, and Intensive Care Depart-
ment of “Kazakh Institute of Oncology and Radiology”
JSC” to determine the causes of respiratory failure and
acute hypoxia, perform clinical, laboratory, and instru-
mental tests, and provide intensive care.

Diagnostics:

The complete blood count and blood biochemis-
try, electrocardiogram, plain chest X-ray, ultrasound
examinations of the heart and blood vessels, veins of
the lower extremities, abdominal organs and kidneys,
computed tomography of the chest cavity with con-
trast-enhanced, and doctor counseling excluded acute
coronary syndrome, pulmonary embolism, respiratory
obstruction, and acute surgical pathology.
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The analysis of arterial blood gases (acid-base bal-
ance) at normal room air showed the following: pH -
7.47, normal partial pressure of oxygen (pO, - 85.5), nor-
mal oxygen saturation (SO, - 95.4%), elevation of the
level of MetHb fraction (FMetHb - 49.3%), decline of
oxyhemoglobin fraction (FO,Hb - 47.8%), dark-brown
color of the blood sample was noted.

Visible signs: cyanosis of the nasolabial triangle,
lips, fingers, and toes revealed signs of respiratory fail-
ure (RR - 22 beats/min), acute hypoxia (SpO, - 74%),
and high level of FMetHb (49.3%), as well as anamnestic
data on the use of Almagel A, made it possible to estab-
lish the diagnosis: Acute acquired methemoglobinemia
of moderate severity.

Treatment:

The patient was prescribed antidote therapy with
1% methylene blue at 1 mg/kg as an infusion, oxygen
therapy, MetHb, Sp0O2, and skin color monitoring.

Results: Over time, against a positive effect of meth-
ylene blue infusion, the patient showed clinical im-
provement with the disappearance of cyanosis, the
MetHb level returned to normal value (FMetHb - 1.8%),
and the oxyhemoglobin fraction increased (FO,Hb -
93.8%). The patient with positive dynamics was trans-
ferred to a specialized department.

Discussion: Methemoglobinemia is character-
ized by ferrous iron oxidation from divalent to triva-
lent form in a Hb molecule. Oxygen can bind with Hb
only in the divalent (glandular) form, and as a result
of binding, oxygen is temporarily oxidized to the tri-
valent form. The various substances listed below can
lead to the state when Hb will remain permanently in
the trivalent form and thus no longer be able to bind

the oxygen. Consequently, the symptoms of methe-
moglobinemia directly result from inadequate oxygen
transportation.

The specific mechanism is the Hb molecule alloster-
ic change. Besides, due to further changes in the oxy-
gen-hemoglobin dissociation curve (change in oxygen
dissociation to the left), peripheral oxygen excretion,
hypoxia, and functional anemia are reduced without a
Hb level decline [1-4].

The Medline search revealed 71 cases of benzo-
caine-induced methemoglobinemia. The review of the
listed links revealed 18 additional case reports. The ear-
liest publication about benzocaine-induced methemo-
globinemia was made by Ocklitz in 1949. He reported
methemoglobinemia in two children treated with ben-
zocaine powder sprayed into the mouth for sympto-
matic relief of stomatitis [5].

Benzocaine (ethylamine benzoate) is widely used as
a local anesthetic and recognized as a cause of methe-
moglobinemia. Although this complication is un-
common, it can be potentially serious and even fatal.
However, methemoglobinemia is not listed as a com-
plication in the instructions for use or in the package
inserts for some benzocaine-containing products. Ben-
zocaine is also found in various over-the-counter med-
ications (such as Almagel A), and methemoglobine-
mia can occur in case of their use. This can present a
challenging diagnostic problem if the physician is not
aware of the effect of benzocaine, resulting in a delay
in establishing the correct diagnosis and initiating ap-
propriate treatment [5].

Various common medications can lead to the devel-
opment of methemoglobinemia (Table 1).

Table 1 - Drugs and substances that can lead to methemoglobinemia

Drug group

Represented by

Local anesthetics
Prilocaine, tetracaine, lidocaine

Benzocaine (often used in endoscopic procedures)

Metoclopramide

Nitrates Nitroglycerin

Inhaled nitrogen oxide

Nitroprusside, oral nitrates, amyl nitrate
Antibiotics Dapsone

Rifampicin, sulfonamides, antimalarials
Other drugs Rasburicase (especially in G6PD deficiency)

Oncology drugs: cyclophosphamide

Various preparations that use an oxidizing substance in their production

Fertilizers, herbicides
Plastics (various kinds)
Paints & Rubber

Environmental causes

The clinical picture of methemoglobinemia is di-
verse and depends on the percentage of methemoglo-
bin, the patient’s usual Hb level, and cardiovascular re-
serve. The normal percentage of MetHb is below 25%.

Patients with levels between 3% to 15% are usually
asymptomatic, and cyanosis is rare. Patients with a 20-
30% MetHb fraction are always symptomatic, with mild
symptoms such as fatigue, tachypnea, dyspnea, tach-
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ycardia, anxiety, dizziness, qualitative disturbance of
consciousness, nausea, and vomiting. When the MetHb
level is above 40%, such serious and life-threatening

Table 2 - Signs, symptoms, and causes of methemoglobinemia

symptoms as epileptic seizures, coma, arrhythmias, and
elevated lactate levels, to the extent of death, are ob-
served (Table 2) [1, 3].

MetHb level Clinical indicators

Symptoms Causes

Low pulse oximeter readings, skin

<10% discolora-tion (pale, gray, bluish)

Asymptomatic

Acquired

Cyanosis, dark-brown blood
10%-30%

Asymptomatic course / confused
consciousness

Enzymopenic methemoglo-
binemia, M-group variants of Hb
acquired

Dyspnea, dizziness, faintness
30%-50%

Confused consciousness, chest
pain, palpitations, headache,
fatigability

Acquired, hereditary

Tachypnea, metabolic acidosis,
arrhythmias, convulsions, delirium,
coma

50%-70%

Confused consciousness, chest
pain, palpitations, headache,
fatigability

Acquired, hereditary

>70% Severe hypoxemia, fatal outcome

- Acquired, hereditary

The diagnosis of methemoglobinemia is confirmed
by arterial or venous blood gas composition with Co-ox-
imetry that determines the Hb for identification of con-
centration and percentage of methemoglobin; SpO,
measurements cannot be used to directly determine
the methemoglobinemia severity. However, the clini-
cal suspicion itself can be made based on the following
three objects [1, 2, 51

- Refractory hypoxia: methemoglobinemia can usu-
ally be suspected in a patient with an oxygen saturation
of 82% to 86%, who is on high oxygen flow (Fi0, 100%),
and there is no other explanation of hypoxia [5].

- “Cyanosis-saturated rupture”: methemoglobine-
mia leads to central cyanosis (attention to the tongue’s
color). Oxygen saturation of 80-90% usually does not
lead to cyanosis. Hence, methemoglobinemia is clini-
cally suspected in patients with 80-90% saturation with
central cyanosis [5].

— The brown color of blood: methemoglobinemia
causes the blood color to change to chocolate. In addi-
tion, if the patient’s blood is placed on white gauze, the
blood will remain brown when it dries, unlike the deox-
ygenated blood, which will absorb the oxygen from the
air and turn red again [5].

Treatment of methemoglobinemia involves the re-
moval of the provoking agent and consideration of
treatment with the antidote methylene blue (tetrameth-
ylthionine chloride). The high-velocity oxygen delivered
through nasal cannulas or masks increases the oxygen
delivery to tissues and enhances the natural degrada-
tion of MetHb [1, 3].

The methylene blue generally works quickly and
efficiently due to its interaction with the aforemen-
tioned secondary MetHb recovery pathway, where NA-
DPH-MetHb reductase reduces the methylene blue to

leucomethylene blue using NADPH from G6PD-de-
pendent hexose-monophosphate shunt. Subsequently,
the leucomethylene blue acts as an electron donor, re-
covering the MetHb to Hb [1, 3, 51.

In cases of acquired methemoglobinemia, treatment
with methylene blue should be given when MetHb lev-
els are greater than 20-30% or lower if the patient has
symptoms. Treatment decisions should be made based
on clinical manifestations rather than delayed until con-
firmed laboratory findings. The dose of methylene blue
is 1-2 mg/kg (0.1-0.2 ml/kg of 1% solution) intravenous-
ly for 5 minutes. The dose may be repeated after 30-60
minutes if significant symptoms or levels remain above
the treatment threshold [1, 2, 5].

Practitioners should be aware of the side effects of
methylene blue. Benign side effects include staining
the urine to a green or blue, which patients should be
alerted about. Caution should also be followed in treat-
ing newborns, as they are also very sensitive to oxi-
dants. Besides, methylene blue is contraindicated for
pregnant women [1].

When treatment with methylene blue is ineffective
or not recommended, additional options may include
ascorbic acid, substitution transfusion, and hyperbaric
oxygen therapy [2, 4, 5]. High doses of ascorbic acid (vi-
tamin C), up to 10 g/dose intravenously, may be consid-
ered for treating MetHb. However, it is generally ineffec-
tive and not considered the standard of treatment. High
doses of ascorbic acid are associated with increased uri-
nary excretion of oxalates. In the presence of renal in-
sufficiency, high doses of ascorbic acid may predispose
to renal failure due to hyperoxaluria [4].

Conclusion: Acquired methemoglobinemia is an
acute condition that is most often the result of poison-
ing with some drugs and compounds and can lead to
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AHJIATIA

KATEPJII ICIKITEH AYBIPATBIH HAYKACTAPIAFbBI METEMOIJIOBMHEMMU SIHBIH
CUPEK KE3JECETIH ) KAFJIANJIAPBI:
KJIWHUKAJBIK JKAFTAUJIAP

A.A. Abunoaesa', B.b. Anueea', A.A. Apvinoé', B.T. Onzapoaes', I'.B. Paes', C.H. Madanues'
1«Ka3ak OHKONMOrusl aHe pagnonorus FelnbiMU-3epTTey MHCTUTYThI» AK, Anmarsl, KasaxctaH Pecnybnmkacs!

Oszekminici: Mememozcnobunemus — cemo2nobundeei ommeziniy memipmen OAUIAHBICYbIHbIY OY3bLLYbIMEH, 00al Kellin dene minde-
PpiHe ommeziniy JHcemKIZILYiHIH OY3bIIYbIMEH CUNAMMALAMbIH aAyblp aypy. Opmypii npenapammap, COHbIH win0e OeH30KauH bap anma-
yuomep sicype natoa 60n2an MemeemocioouneMusiHbl myovlpybl MyMKIiH. ¥CblHblI2aH KAUHUKALIK HCA2OAUNAP JHCYMKBIHUAK [CieiMeH
ayvlpamoit, Kemeiiee onepayus scacanean 32 scacmazvl suenoe JHeoHe conl byupekmiy Kamepii icicimer OuazHo3vl KouvlizaH 45 scacma-
2bl otiende co Oylipex peszekyuscblnan keiinei Anmazens A anmayuomi npenapamoit Ko10aHyMeH OAUIaAHbICMbL MEMeeMOo2100UHeMUsIHb
cunammauob.

3epmmeyoin maxkcamul — Icikke Kapcovl mepanusdan Ketin ac Kopulmy dcyueciniy aypyiapsl oap Kamepii iciknen ayblpamoii HAYKac-
mapovl emoeyoe KeyiHeH KondaHwvliamuln Anmazenv A (anmayud) uHOYKYUSAIAH2AH MemeeMO2N00UHEMUAHbIY KIUHUKALBIK HCA20aUIabIH
cunammay.

Aoicmepi: biz «Kazax onkonozus stcone paouono2us 2elieimu-3epmmey uncmumymoly AK aypyxanaceina scamgbizvliean naykacmapoa
(32 arcone 45 dcacma) memeemocn0OUHEMUAHBIY KIUHUKATBIK HcA20aiaapuii ycoinamuls. Llazeimoap, aypy anammesi, KIUHUKALLIK KOPIHIC,
KAUHUKATLIK, 3ePMXAHANBIK JCOHE ACNANmMulK 3epmmey 90icmepiniy Homuoiceaepi pempocnekxmugmi mypoe maidanobl.

Homuocenepi: byn makanaoa naykacmapblmbl30bll KIUHUKALLIK KOPIHICT Mypaisl 0aanoandaobl, bIKmumal yianyowly cebenmepi men me-
XaHuzmoepi manKbliaHaobl HCOHE MEM2eMO2N00UHEMUANBL eMOey2e APHAN2AH COH2bl YCHIHLICIMAP Kapacmulpblaadvl. Kexmamuvipiwinix memu-
Jlet KOKneH emMoey HayKacnully MblHbIC ALy JHCA20atibHbLY JHCLIOAM HCAKCAPYbIHA OKENOI.

Kopoimuinowt: XKype naiioa 6onzan memeemoznoounemus — Oy kobinece onimee 9Kenyi MyMKIiH 6enzini 6ip npenapammapmeH dHcoHe KOCbl-
ALICMApMeH YIanyoan myblHOaumvlin omxip sicaz0ail. byn kaunukanvix scazoariiap memeemoero0uHeMusinbl OUASHOCMUKALAYObIY KUbIHObIK-
mapuin kepcemeoi, AHAMHeCMUKANbIK MOTIMemmepoi anyoblH, KblUKbLIObIK-He2I30IK Kyl H#CoHe KaH 2a30apblH 3epmmeyoil Maybl30bllbl2blH,
COHbIMEH Kamap emoeyoe Memuiel KOKiH anmudom peminoe Koaoanyovly muimMoiniein kepcemeoi.

Tyuiinoi co30ep: Memeemoznobunemus, MemuieH KoK, SUNOKCUS, YUAHO3, AKPOYUAHO3.

AHHOTANMUSA

PEAKHUE CAYYAU METTEMOIJIOBUHEMHUHU Y OHKOJIOIT' TYECKUX MTAIIUEHTOB:
KJIMHUYECKHUE CJIYYAU

A.A. Abunoaesa', b.b. Anuesa', A.A. Apvinos', B.T. Onzapéaes', I.b. Paes', C.H. Maoanueg'
!«Kasaxckuit Hay4HO-UCCNEAOBATENBCKMA MHCTUTYT OHKONOTUN U paguonoriny, Anmarsl, Pecnybnuka KasaxcraH

Axkmyanshocms: Memeemoznodbunemus npedcmagisem coboil cepvesnoe 3a001esanue, XapaKkmepusyloweecs HapyueHuem cesa3bl8aHusl
KUCTIOPOOA C dIceNe30M 6 2eM02100une ¢ NOCAeOYIOWUM Hapyuwenuem 00Cmasku KUciopooa K mkauam opeanusma. Pasnuuneie npenapamul,
BKIIOUAS, AHMAYUOHBLE CPEOCMBA, COOepIcalyie 8 COcmage OEH30KAUH, MO2YM Bbl3bI6AMb NPUOOPEMeHHYI0 Memeemo2noounemuio. Ilpeocmas-
JleHHble KIUHUYeCKUe CyYau ONUCBI8AION MemeemMo2i100uneMulo, Komopas 603HUKLA 6 CB53U C UCNONb308AHUEM AHMAYUOHO20 cpedcmea An-
mazenv Ay 32-nemueil sceniyunbl, nepeHecuieli onepayulo Ha 20pmano2iomie, cmpaoarowei pakom copmanoziomru T3INxMO St 11T u y 45
Jemmuell HCeHWUHbL ¢ OUazHo3om pak nesoii nouku St 1. Cocmosnue nocie pezexkyuu 1601 NOYKU.
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Lens nyénukayuu — onucamo KIUHUYECKUE CLyUay NPpUoGPEemenHol MemeemMo2ioouneMuu, uHoyyuposantoi Aimacerem A — anmayuo-
HbIM CPeOCmBoM, KOMOopoe WUpOKO UCNONb3YeMcs 8 IeYeHUU OHKOI02UHeCKUX OONbHBIX ¢ 3A601e8AHUAMU OP2AHO8 NUWeBAPEHUs NOCIE NPOGe-
OeHuUsl RPOMUBOONYX0NEB0T MePanuu.

Memoowi: [Ipeocmagnenvl KIuHuvecKue cayuau memeemozioounemuu y nayuenmos (32 u 45 nem), Haxoouswuxcs Ha CMayuoHaApPHOM Jjie-
yenuu 6 AO «Kasaxckuil HayuHO-UCcIe008amenbCKUll UHCIUMYM OHKOL02UU U paouonocuuy. [Ipoananusuposanst pempocnekmusHo 1eaiodsl,
anamues 601e3HU, KIUHUYECKAs KAPMUHA, Pe3Vabmanbsl KIUHUKO-TA00PAMOPHBIX U UHCIPYMEHMATbHBIX MEMOo008 UCCIe008aAHUIL.

Pesynbmamer: B Oannoli cmamve ONUCAna KIUHUYECKAs KAPMUHA Y NAYUEHIMO8 C Mem2eMo2i00unemuell, 00Cyrcoaiomes npULunsl u
MEXAHU3Mbl B03MONCHO20 OMPABTIEHUS, 4 MAKHCE PACCMAMPUBAIOMCI NOCTeOHUE PEKOMEHOAYUU N0 NeYeHUIo Memeemoznoournemuu. Jlevenue
GHYMPUBEHHBIM 66€0CHUEM MEMULEHO8020 CUHE20 NPUBEILO K ObICIPOMY VIYHULEHUIO PECRUPAMOPHO20 CINAMYCA RAYUEHMA.

3axntouenue: Ipuobpemennas memeemocnoduremus, npedcmasisiem coboii ocmpoe cOCMoAHUe, KOMopoe Yauye ce2o A6JAemcs pe3yib-
Mamom ompagienus HeKOMoPbLMU NIEKAPCMEAMU U COCOUHEHUSMU U MOJICEeM NPUSecmu K 1emanibhomy ucxody. [lpedcmasnennoie Kiunuueckue
cayuau 0eMOHCMPUPYION CIOHCHOCHb OUACHOCTUKYU MemeeMo2I00uHeMUl, NOOYePKUBAIOM YeHHOCMb CO0PA AHAMHECIMUYeCKUX OAHHbIX, UC-
C1e006aAHUS KUCTOMHO-0CHOBHO20 COCIMOSHUS U 24308 KPOSU, d MAKICEe I(PPEeKMUeHOCMb UCHONIb308AHUS MEMULEHO8020 CUHE20 8 Kauecmee
AHMUOOMHO20 NPenapama npu Je4eHun MemeemMonioouHeMul.

Kniouesvte cnosa: Memeemoznobunemus, MEMuieHo8blll CUHULL, 2UNOKCUS, YUAHO3, AKPOYUAHO3.
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