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FOCTPE OTPYEHHA AMIAKOM: MEXAHIZMH
TOKCUYHOCTI, KJTIHIYHI NPOSBU, CTPATEr IS
JIIKYBAHHS TA PEABUTITALII NOCTPAXKAAJIUX

PE3IOME. Maiisice éca mepumopis Ykpainu oocmpinioemvcs pakemamu ma 6e3ninomuumu Jimaouumi anapamami, pyunHyomscs
Mmicma, npomucinosi nionpuemcmea. Lle nioguwuno nomenyiinutl pusux 6uxkudy pady MOKCUYHUX 2a3i8, Y MOMY YUCTi amiaky ma
BUHUKHEHHS, MACOBUX OMPYEHb. Y MaKutl CKIAOHUI Y4ac HeoOXIOHO Y3a2anbHUumu CyuacHi AimepamypHi 0ani ma pe3ynbmamu 61acHux
00Ci0NHCeHb WOA0 MEXAHIZMIE MOKCUUHOT OIi amiay, KIIHIYHUX NPOABIE 20CMPO20 OMPYEHHS MA CIMPAmezii 1iKY8aHHS.

Mema. VzazanoHumu ma nposecmu HAYKOBUL AHANI3 CYYACHUX JIMEPAMyPHUX OAHUX [ 81ACHUX 00CTIONCEHb U000 MOKCUYHOCHIE
amiaxy, 0iaeHOCIMuUKY KIIHIUHUX NPOASI8 ma cmpamezii 1iKy8anHs.

Mamepianu ma memoou. Ingopmayiiini oani Minicmepcmea oxoponu 300pos’s Yxpainu, Jlepowcagnoi cryocou Yipainu 3 numans
Haoseuyaunux cumyayiu, Amepuxancvkoi caycou 300pos’s (CDC), Amepuxancvkoi Acoyiayii Toxcuxonoziunux LJenmpie (AAPCC),
Mmamepianu Hayrkogux oioniomex PubMed, Medline, Elsevier ma dani nachux 0ocuiodxcensb. Bukopucmarno Kowmenm-ananis, cucmem-
HUL Ma NOPIGHATbHUL AHATI3U.

Pezynomamu ma eucnosxu. I[Ipedcmaeneno HayKosuil aHaniz cyuacHux nyonikayit ma e1acHuX 00Ci0NCeHb U000 MOKCUYHOCHIE
2a30n00i6H020 11 PIOK020 AMIAKY, MeXaHi3mig 1020 MOKCUYHOI Oii, NpUHYUNI8 OideHOCMUKY YPAXCeHb OPOHXONIe2eHe8oi cucmemu,
WKipY, oYell, HepPBOBOT cucmemi ma cmpamezii iKY8aHHSL.

Kniouosi cnosa: eazonodionuii amiax, mexanizmu moxcuuHoi 0ii, 2ocmpe ompyenus, diaeHocmuka, JiKy8aHHsl.
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ACUTE AMMONIA POISONING: TOXICITY MECHANISMS, CLINICAL MANIFESTATIONS,
TREATMENT AND REHABILITATION STRATEGY

RESUME. Almost the entire territory of Ukraine is bombarded by missiles and unmanned aerial vehicles, cities and industrial enter-
prises are destroyed. This increased the potential wide release risk of toxic gases, including ammonia, and the occurrence of mass poi-
sonings. In such a difficult time and situation, it is necessary to summarize modern literary data and the results of the research on the
mechanisms of the toxic ammonia action, clinical manifestations of acute poisoning, and treatment strategies.

Purpose. To summarize and conduct a scientific analysis of modern literary data and the research on ammonia toxicity, diagnosis of
clinical manifestations and treatment strategy.

Materials and Methods. Information data from the Ministry of Health of Ukraine, the State Emergency Service of Ukraine, the
American Health Service — Centers for Disease Control and Prevention (CDC), the American Association of Poison Control Centers
(AAPCC), materials from scientific libraries PubMed, Medline, Elsevier and data from the research. Content analysis, system and
comparative analyzes were used.

Results and Conclusions. A scientific analysis of modern publications and the research on the toxicity of gaseous and liquid ammonia,
mechanisms of its toxic action, diagnosis principles of bronchopulmonary system lesions, skin, eyes, nervous system and treatment
strategy are presented.

Key Words: gaseous ammonia, mechanisms of toxic action, acute poisoning, diagnosis, treatment.

AMiaK € OJHUM 3 BUCOKOTOKCHYHHUX Ta3iB, Ammonia is one of the highly toxic gases
IO CIpaBisie ipuTaTUBHY 1it0 Ha cim3oBy that has an irritating effect on the bronchopul-
000JIOHKY OpOHXOJIETEHEBOI CHCTEMH, O4ell  monary system mucous membrane, eyes and
ta mkipy. Lls ximiuna peaoBuHa BupoOmsietb-  skin. This chemical substance is produced in
cs y BeNMKIM KITBKOCTI B pI3HMX KpaiHax  large quantities in various countries of the
CBITy Ta 3aCTOCOBYEThCS B Oararbox ramy3sx  world and is used in many industries. A third
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MPOMUCIOBOCTI. TpeTnHa BUPOOIEHOTO amiaky
BUKOPHUCTOBYETHCS B CLIBCHKOMY TOCIIOJAPCTB1
K KOMIIOHEHT 0OpUB (amiauHa Boja Ta 1H.) 1
KOpMiB 171l TBapuH. be3Boguuii amiak — 11e
XOJIOJIOAreHT Ha MPOMUCIOBUX MITIPUEMCTBAX
3 mepepoOku Ta 30epiraHHs M’sica, puodw,
MOJIOYHUX MPOIYKTIB, a TAKOK HA BUHOPOOHSIX,
MUBOBAPHSX, MIANPUEMCTBAX 3 BHUPOOJICHHS
COKIB Ta 0€3aJIKOTOJIbHUX HAIIOiB, Y XOJIOIUIb-
HUX CKJaJax Ha OOpTy CyAeH, eKimax SKHUX
nepepooIIsie MOPENPOIYKTH 1 T.Il. AMiaK BUKO-
PUCTOBY€ETHCS TAaKOXK Yy HadTOmepepoOHiit mpo-
MHUCIIOBOCTi, BHPOOHHIITBI BUOYXOBUX pEUO-
BUH, (papMalleBTUYHMX MpernapariB, MECTUIU-
JIiB, TEKCTWJIO, IKIpU, aHTHUIIPEHiB, ¢apo,
JIaKiB, COJH, TJIACTMAC, 11eJII0JI03H, Manepy, Kay-
qyyKy, miaHigiB. KpiM Toro, BiH € OCHOBHUM
KOMITOHEHTOM TEpeBa)kHO1 OUIBIIOCTI MOOYTO-
BUX MHUHHHX Ta BIOOUTIOIOYMX 3aC00IB JUIA
MUTTSI CKJIa, YUIIICHHS CAaHBY3JIIB, 3aCO0IB IS
BUJIAJICHHSI CTapWX TOKPUTTIB TMIJJIOT, CTiH,
BOCKY, MOJIPOJIB s MeTaliB. AMiaKk TaKOX
BXOJMUTh JI0 CKJAJy HIOXQJIbHHUX COJIEH ISt
JKyBaHHS HEMPUTOMHOCTI Ta iH. [1, 20].

[[lupoke BUKOPUCTAHHS amiaky B PI3HHUX
rajxy3siX MPOMMCIOBOCTI 1HOJI MPOBOKYE aBa-
piiiHi cutyarii Ta KatacTpodu 3 PO3BUTKOM
rocTpux OTpyeHb. OTpy€eHHS aMiakoM y Tpa-
I[IBHUKIB CUIHCHKOTO TOCTOJApPCTBA HalJacTi-
1€ BUHUKAIOTh Yepe3 BUTIK aMmiaky 3 OakiB JIs
n00pUB YW LUIAHTIB MPHU IXHIA po3repMeTu3a-
1ii, ab0 B pe3ynbTaTi YTBOPEHHS BUCOKHX PiB-
HIB aMiaKy B NPHUMIIIEHHAX U1 YTPUMaHHS
TBapHWH, /i€ BIH TMOTIMHAETHCA YaCTHHKAMH
MUy Ta TMEPEHOCUThCS Oe3mocepeHbo 0
nuxanpHux moisxie [1, 7, 8, 13, 14, 17-20].
Hepinko pusuKy BIUIMBY aMiaKy MiIJatOThCs
MOXEKHUKU TIPU TacCiHHI MOXKEX Ha 3aBOJAAX 3
BUPOOHUIITBA TOOPUB 200 HA CKJIaaxX IS iXHb-
oro 30epiraHHs, a TaKOX IIPU 3rOpaHHI HEUIIOHY,
IIOBKY, J€PEBUHU, MEJIaMIHy Ta 1H. P BUPOO-
HUITB1 abo 30epiranni [1, 7, 9-11]. Onmcano
BUMAJKU TOCTPOTO OTPYEHHS aMiakoM IIpHU
XIMIYHHUX aBapisix y pi3HUX pedprKepaTOpHUX
cUCTEMaX, OCOOJIMBO HAa MOJOKOMEPepOoOHUX
MIPUEMCTBAX, M’ SICOKOMOIHATaX, XOJOIUIb-
HUKax JiyIst puom Ta iH. [1-6, 8-11].

VY 3BiTi HarionaiapHOT CUCTEMHU JaHUX IPO
OTPYTy AMEpHUKaHCHKOI acoriaimii IeHTpiB
KoHTpoJto HaJ oTpyeHHsAMU (AAPCC — NPDS)
3a 2020 pik noBigomisieTbes mpo 1545 Buman-
KIB TOCTPOTO OTPYEHHSI aMiaKOM Ha HIANPUEM-
CTBaX, y JESKHUX CHUTYyallisiX — 3 JIeTaJbHUMHU
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of the produced ammonia is used in agricul-
ture as a component of fertilizers (ammonia
water, etc.) and animal feed. Anhydrous
ammonia is a refrigerant at industrial enter-
prises for processing and storing meat, fish,
dairy products, as well as at wineries, brew-
eries, enterprises for the production of juices
and soft drinks, in cold stores on board
ships, the crew of which processes seafood,
etc. Ammonia is also used in the oil refining
industry, production of explosives, pharma-
ceuticals, pesticides, textiles, leather, flame
retardants, paints, varnishes, soda, plastics,
cellulose, paper, rubber, cyanides. In addi-
tion, it is the main component of the vast
majority of household detergents and
bleaches for washing glass, cleaning bath-
rooms, products for removing old floor cov-
erings, walls, wax, metal polishes.
Ammonia is also included in smelling salts
for the treatment of fainting, etc. [1, 20].

The widespread use of ammonia in vari-
ous industries sometimes provokes emer-
gency situations and disasters with the
development of acute poisoning. Ammonia
poisoning among agricultural workers most
often occurs due to leakage of ammonia
from fertilizer tanks or hoses when they are
depressurized, or as a formation result of
high ammonia levels in rooms for keeping
animals, where it is absorbed by dust parti-
cles and transferred directly to the respirato-
ry tract [1, 7, 8, 13, 14, 17-20]. Firefighters
are often exposed to the risk of ammonia
exposure when extinguishing fires at fertil-
izer plants or in warehouses for their stor-
age, as well as when burning nylon, silk,
wood, melamine, etc. during their produc-
tion or storage [1, 7, 9-11]. Cases of acute
ammonia poisoning during chemical acci-
dents in various refrigeration systems, espe-
cially at milk processing enterprises, meat
processing plants, fish refrigerators, etc., are
described [1-6, 8-11].

The American Association of Poison
Control Centers (AAPCC) National Poison
Data System (NPDS) 2020 report describes
1,545 cases of acute ammonia poisoning in
workplaces, some with fatal outcomes [13].
Moreover, they also reported 670 cases of
acute poisoning from exposure to ammonia-
containing glass cleaners, 609 from single
exposures to universal ammonia-containing
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Hacmiakamu [ 13]. Kpim Toro, BoHM TakoX MOBi-
qoMunu 1po 670 BUMAIKIB TOCTPUX OTPYEHB
B1JI BIUIMBY aMiaKOBMICHHMX 3aCOOIB JIJIT MHUTTS
ckia, 609 — Bix OZHOPa30BHX BILIVBIB yﬁlBep-
CaJbHUX aMIaKOBMICHUX MHUWHHX 3ac00iB 1
3566 — Bij1 OTHOPA30BUX BILIUBIB Ta30MOAI0HO-
ro xyuopaminy [13]. Haiftsokai oTpy€eHHS BUHU-
KalOTh SIK PE3yJIbTaT XIMIYHMX aBapid 3 BHUKH-
JIOM BEIIUKOTO 00’ €My Ta3y B 0OMEXEHOMY IpO-
CTOp1 Ta MPH MOUIKOKEHHI BEIMKUX €MHOCTEH
3 BOJHUMHU PO3YMHAMHU amiaky, OCOOIMBO IMPHU
BilicbKOBUX omepanisx [3, 4]. Ilpu oMy BiH
BUIIAPOBYETHCSI, 3AMOBHIOE MPUMIIICHHS, POO-
JSYW TIOBITPS HENPUJATHUM JJIS JUXaHHS.
['pannyHO nmomycTMMa KOHIEHTpAIis Tazy y
BUPOOHUYIOMY NPMMIILEHH] CTAHOBUTH 20 MI/M>,
B arMoc(epHOMY TIOBITpi — 0,2 Mr/m>.

VY MOONMHOKMX BHMAIKAX PEECTPYIOTHCS
rocTpi OTpyeHHs mpu crnpoli camoryOcTBa i3
3aCTOCYBaHHsM aMiaky. Haigacrime 3 11i€ro
METOI BUKOPUCTOBYIOTH Horo 10 % Boguuii
pO3YMH (HAIIATUPHUU CHUPT) HaiO1IbII
nocTtynHy B oOyTi opmy. Ilpu 3actocyBanHi
PO3UMHIB aMiaKy BCEpEINHY BPaKaIOThCA TIepe-
BaXHO CJIM30B1 OOOJIOHKM TOPOXHHHHU POTa,
IJIOTKH, HUTYHKOBO-KHIIIKOBOTO TPAaKTy. YHAac-
JOK BUMAPOBYBAHHS amMiaKy MOXE CIOCTepi-
raTucs ypaXeHHS HOCOTJIIOTKH Ta BEPXHIX
nuxanpHuX noisxis [1, 13].

Beix kpainax CBITY IIOPIYHO PEECTPYIOTHCS
COTHI BHIAJKIB T'OCTPUX OTPYEHb aMIiakoM I
XJIOPaMIiHOM TIpH iX 3aCTOCYBaHHI JJIsl YMIIEH-
HS PI3HUX TIOBEPXOHb, SIK MPABUIIO B 1OOYTI [ 1-
5,8, 11, 14, 20].

[Hransmiiini rocTpi OTPYyEHHS amiakoMm
BUHHMKAIOTh HallyacTile Ha BUPOOHUIITBI BHAC-
TI0K XIMIYHMX aBapiii abo karactpod. Tak,
OMHKCAaHO XIMIYHY aBapil0 Ha CKJIaJl 3aBOAY Yy
2010 pomi B mrari Anabama (CIIA), xomm
XMapa aMiaky BHpBajacs 31 BCTAHOBJIEHOI Ha
Jaxy TpyOu Ta MpoWIuIa YBEPTh MIJII IO Pivlll,
mo nportikae Ous 3aBomy. llocTpaknmanm sk
POOITHUKH, TaK 1 WICHH EKIMaXy Ta MacakKupu
MPUIIIBAPTOBAHUX KOpabiiB, 130 3 HUX 3BEpHY-
JIKCS 32 MEIUYHOIO JIOIIOMOT010, 32 3Ham00m1a-
Csl TOCTiTali3alig y 3B 53Ky 3 TOKCHYHUM ypa-
YKEHHSIM OpPOHXOJIET€HEBO1 CUCTEMH Ta CIIM30BOT
00OJIOHKH O4Y€eH, a 4 3 TSHKKUM CTYTIIeHEM 1HTOK-
cuKarlii nepedyBanu B peanimarii [1].

OrmrcaHo TOCTpe OTPYEHHS aMiaKoM y poOiT-
HUKIB niTaxo(abprku BHACTIIOK aBapii Ha ped-
pmwxkeparopi 3 Bukugom 32000 ¢yHTIB amiaky,
10 mpwu3Beso a0 rocmitanizamii 150 ocib [3].
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detergents, and 3,566 from single exposures
to gaseous chloramine were registered [13].
The most serious poisonings occur as a
result of chemical accidents with the release
of a large gas volume in a limited space and
when large containers with aqueous ammo-
nia solutions are damaged, especially during
military operation [3, 4]. At the same time, it
evaporates, fills the room, making the air
unsuitable for breathing. The maximum
allowable gas concentration in the produc-
tion premises is 20 mg/m?, in atmospheric
air — 0.2 mg/m’.

In isolated cases, acute poisoning is reg-
istered during a suicide attempt with the use
of ammonia. Most often, for this purpose, its
10 % aqueous solution (rubbing alcohol) is
used — the most available form in everyday
life. When ammonia solutions are used
internally, the mucous membranes of the
mouth, pharynx, and gastrointestinal tract
are mainly affected. Damage to the
nasopharynx and upper respiratory tract can
be observed as a result of ammonia evapora-
tion [1, 13].

Hundreds of acute poisoning cases with
ammonia and chloramine are registered
annually in all countries of the world when
they are used to clean various surfaces, usu-
ally in everyday life [1-5, 8, 11, 14, 20].

Inhalation acute ammonia poisoning
occurs most often in production as a result
of chemical accidents or disasters. Thus, a
chemical accident at a plant warehouse in
2010 in the state of Alabama (USA) was
described, when a cloud of ammonia
escaped from a pipe installed on the roof
and traveled a quarter of a mile down the
river that flows near the plant. Both workers
and crew members and passengers of
moored ships were injured, 130 of them
sought medical help, 32 required hospital-
ization due to toxic damage to the bron-
chopulmonary system and the mucous
membrane of the eyes, and 4 with a severe
degree of intoxication were in the intensive
care unit [1].

Acute ammonia poisoning of poultry
workers as a result of an accident on a
refrigerator with the release of 32,000
pounds of ammonia, which led to the hospi-
talization of 150 people, is described [3].
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VYpaxoBytoun, 110 3apa3 B YKpaiHi TpUBAIOThH
OOMOBI /i1 3 paKeTHUMU Ta aBialliitHUMU yIapa-
MU, SIKI CYTIPOBOIKYIOTHCSI pyHHYBaHHSAM IPO-
MHCJIOBUX TIAMPHEMCTB, PI3KO ITiIBHIIIUBCS
NOTEHUIWHUN PU3MK BUKUIY PI3HOMAHITHUX
TOKCHMYHHMX Ta3iB, y TOMY YHCIi amiaky, 3
HACTYITHUM MAaCOBUM OTPYEHHSIM HaCEJICHHS,
BBKAEMO 3a JOIJIbHE y3arajJlbHUTH Cyd4acHi
JiTepaTypHi JaHl MPO TOKCHUYHICTH amMiaky,
JIarHOCTUKY PI3HOTO CTYIICHSI BUPAXCHOCTI
KJIIHIYHUX TPOSBIB Ta CTPATETIIO JIIKyBaHHS.

Mera. Y3araapHUTHU Ta NPOBECTU HAYKOBUU
aHaJIi3 CydyacHHUX JIITEPaTypHUX JTaHUX Ta BJac-
HUX JOCIIDKCHb MIOA0 TOKCHYHOCTI amiaky,
JIarHOCTHKM KJIIHIYHUX TPOSBIB 1 CTparerii
JKyBaHHS.

Marepiaaun Ta metonu. [Hdopmartiiini qaHi
MiHicTepcTBa OXOpOHHU 340pOB’S YKpaiHw,
JepxaBHOi cay»0u YKpaiHu 3 TUTaHb HaJA3BU-
YaHUX CHUTYyallil, AMEPUKAHCHKOI CIIyXKOu
s3nopoB’st (CDC), Amepukanchkoi acorriartii
Tokcukonorigaux 1eHTpiB (AAPCC), marepia-
a1 HaykoBux O10miotek PubMed, Medline,
Elsevier Ta pgaHi BIacHUX JOCIIIKEHb.
BukopucraHo KOHTEHT-aHaji3, CUCTEMHHH Ta
MOPIBHSUTBHUN aHAJI3H.

Pesynbratn Ta BHCHOBKH. MexaHi3MHu
TOKCUYHOI il ra3omogioOHOro Ta PiAKOro
amiaky. TokcuyHi epeKkTn amiaKy BUHHUKAIOThH
BHACJIIJOK BMXaHHs, KOBTAHH:, MPSIMOTO KOH-
TaKTy 31 LIKIpoIo abo ounma. Piame BoHU 3’5B-
JSIOTHCS TIPH TiMIEpaMOHIEMIT y XBOPHX 3 LIUPO-
30M Ne4yiHKK a0o yepe3 reHeTH4Hi AePeKTH B
cucTemi MeTabomi3My amiaky B oprasismi [1].

Awmiak (NH;) — 6e30apBHMIi TOAPA3HIOIOUNI
ra3 3 pi3KUM 3aTyNUIIMBUM 3aMaxoM, SIKHH Mae
temneparypy kumniHHsa 33°C ta Temmeparypy
3aiimanHsa 65°C. PozunasieTbes B edipi, aakoro-
JI1, )KUpax Ta ayxe 100pe y Bojii. 3 BOJIOIO aMiak
YTBOPIOE HECTIMKI CHOIYKH y BHUIISII OKHUCY
amoHiro (NH,4) Ta rimpaTy OKHCYy aMOHIIO
(NH50H), o MaroTh BIaCTHUBOCTI IIKOTO JIYTY.
Bopmuuii po3unH amiaky Mae Jy)XHY PEakiiio,
Ha YOMY 1 3aCHOBaHMIA CIIOCiO BUSIBICHHS I'a30-
noI0HOTO aMiaky (MOCHHIHHS Ha TMOBITPI, IO
MICTHTb amMiaK, 3MOYEHOTO BOJIOIO JTAKMYCOBOTO
nanipus). CHHTeTHYHMI aMiak CIy>KUTh CHPO-
BMHOIO Ul BUPOOHMITBA a30THOI KHCIOTH.
Horo BUKOPUCTOBYIOTH JJIsi OTPUMAHHS CYJb-
daTy amMOHII0, a30THOKHCIIOTO aMOHIIO Ta aMi-
a4HOi BOJAM, SIKI 32CTOCOBYIOTBCS B CLIIbCHKOMY
rOCIIOJIAPCTBI 5K 100pUBO.
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Thus, considering that the hostilities with
missile and airstrikes, which are accompa-
nied by the destruction of industrial enter-
prises, are currently ongoing in Ukraine, the
potential risk of the release of various toxic
gases, including ammonia, with the subse-
quent mass population poisoning has
sharply increased, we consider it appropri-
ate to summarize the current literature data
on the toxicity of ammonia, diagnosis of
varying severity of clinical manifestations
and treatment strategy.

Aim. To summarize and conduct a scientif-
ic analysis of modern literary data and the
research on ammonia toxicity, diagnosis of
clinical manifestations and treatment strategy.

Materials and Methods. Information
data from the Ministry of Health of Ukraine,
the State Emergency Service of Ukraine, the
American Health Service — Centers for
Disease Control and Prevention (CDC), the
American Association of Poison Control
Centers (AAPCC), materials from scientific
libraries PubMed, Medline, Elsevier and
data from own research. Content analysis,
system and comparative analyzes were used.

Results and Conclusions. Mechanisms
of gaseous and liquid ammonia toxic action.
Toxic effects of ammonia occur due to
inhalation, ingestion, direct contact with
skin or eyes. Less often, they appear due to
endogenous genesis in hyperammonemia in
patients with liver cirrhosis or genetic
defects in the ammonia metabolism body
system [1].

Ammonia (NH;) is a colorless irritating
gas with a pungent suffocating smell, which
has a boiling point of 33°C and a flash point
of 65°C. It dissolves in ether, alcohol, fats
and very well in water. With water, ammo-
nia forms unstable compounds in the form
of ammonium oxide (NH4) and ammonium
oxide hydrate (NH;OH), which have the
properties of a caustic alkali. An aqueous
solution of ammonia has an alkaline reac-
tion, which is the basis of detecting gaseous
ammonia method (bluewing of litmus paper
moistened with water in air containing
ammonia). Synthetic ammonia serves as a
raw material for the production of nitric
acid. It is used to obtain ammonium sulfate,
ammonium nitrate and ammonia water,
which are used in agriculture as fertilizer.
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AMiak HaWYacTIIIe BUKJIUKAE YIITKOKEHHS,
KOJIM BiH y Ta3omofiOHoMy abo pikoMy cTaHi
BCTYIIA€ B PEAKII0 3 TKAHHWHHOIO PIIWHOIO,
YTBOPIOIOUH T1APOKCHI aMOHII0 32 (OPMYIIOL0:
NH; + H,O = NH, + 20H" i rigpar okucy amo-
Hito 3a popmynoro: NH; + H,O~_ NH,OH. Lsa
peaxiis € eK30TePMIYHOI0 1 MOXKE MMPU3BECTH JI0
3HAUHUX TEPMIYHUX TOLIKOMKEeHb. [ 1ApoKcu
amoHito (ammonium hydroxide, NH,OH) moxe
BUKJIMKATH CEPHO3HI JIy)KHI XIMIYHI OMIKH
HIKIpH, 09ei Ta OCOOIMBO TMXaJbHOI CUCTEMHU.
[Ipy momipHOMY BIIJIMBOBI B TEPIIYy Yepry
CTPXKIAIOTh BEPXHI JAWXAIbHI MIISXH, TOl SIK
MIPU CHIIBHIIIOMY, SIK TIPABUJIO, — BCS IMXaJbHA
cucrema [1, 20, 24, 26]. Ilorpamsitoun Bcepenu-
HY, BOJHUN PO3YMH aMiaKy YIIKOJKY€ TKAaHUHHU
iTKAM JTyTOM, 1110 XapaKTePU3YEThCS KOJTIKBALIIN-
HUM HEKpo30oM. [IpH 11bOMy MOIIKOKYIOThCS HE
TUIBKH BIMKHM Ta €MITENH CIM30BUX OOOJIOHOK,
are ¥ HaMmMOuN mapu Oa3zanbHUX KIITHH, a
TaKOX CIIOCTEPIraeThCsl PyWHYBaHHA Cyp¢ak-
TaHTHOTO IIapy anbBeol. BporxianbHuii cexper,
eMiTeNii, M0 BiIIapyBaBcs, 3pyHHOBaH1 KIIITH-
HU, HAOpAK 1 pEaKTUBHE CKOPOUYCHHS TIIAJKO1
MYCKYJIaTypy BUKJIUKAIOTh 3HAYHY OOCTPYKIIIO
IUXAIbHUX IUIAXIB, SKAa XapaKTePHU3yeThCs
CTPUAOPO3HUM JIUXaHHSM 1 3aayxoro [1, 4, 20].
[TormkopkeHU  emiTeNid 4acTo 3aMIIIy€eThCS
3€pPHHUCTOIO0 TKAHUHOIO, III0 MOXKE CTaTH OJTHIETO 3
npudrH (HOPMYBAHHS XPOHIYHOTO OpPOHXITY Ta
XPOHIYHOTO OOCTPYKTHBHOTO 3aXBOPIOBAHHS
JIETEHDb IICJSA 1HTaJIALIHHOIO IOMIKOMKEHHS
amiaxom [ 1, 27].

Pinkwmii amiak (-33°C) npu KOHTAKT1 3aMOpPO-
KY€ TKaHWHH, MPU I[bOMY CTYIIHb YIITKO/PKEH-
HS1 IIKIpH, O4ei a00 OpraHiB IMUTyHKOBO-KHUIIIKO-
BOTO TPaKTy MPOIOPIliiiHA TPUBAJIOCTI Ta KOH-
HeHTpamii BIUTMBY. Tak camMO TOIIKOKEHHS
JIUXAJbHOI CHCTEMU MPOMOPIiHHE TIHOUHI
BIAMXY, TPUBAJIOCTI nii, KoHUeHTparmii ta pH
ra3y abo pigunu [1, 20, 24-26].

KonmnentpoBani pozunan y Boxi mnpu 25°C
MicTath 28-30 % amiaky Ta Mpu BHUITaIKOBOMY
a00 HaBMHUCHOMY B)XMBAaHHI BCEPEIUHY Y BEIH-
Kiil KUTBKOCTI MOXE BUKJIMKATH SK JIOKAJbHI
JCCTPYKTHBHI YPAXKCHHS IILTYHKOBO-KHIIKOBO-
IO TPAKTY, TaK i HOCOTJIOTKA Ta OPOHXOJIEreHe-
BOT CHCTEMH, a TAKOK CHUCTEMHI MOPYIIECHHS 3
HEHPOTOKCUYHUM e(eKToM 13 cyaoMaMH Ta
xomomo [1, 21, 22].

[Ipn 3MiLuyBaHHi H06yTOBoro B1101TIOBayua
5,25 % rinoxiopury Harpito (sodium hypochlo—
rite, NaOCl) 3 5-10 % po3unHOM amiaky
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Ammonia most often causes damage
when it reacts with tissue fluid in a gaseous
or liquid state, forming ammonium hydrox-
ide according to the formula: NH; + H,0O =
NH, + 20H" and ammonium oxide hydrate
according to the formula: NH; +
H,O~ _NH,4OH. This reaction is exothermic
and can cause significant thermal damage.
Ammonium hydroxide (ammo- nium
hydroxide, NH,OH) can cause serious alka-
line chemical burns of the skin, eyes, and
especially the respiratory system. With a
moderate effect, the upper respiratory tract
1s primarily affected, while with a stronger
one, as a rule, the entire respiratory system
[1, 20, 24, 26]. Once inside, the aqueous
solution of ammonia damages tissues with
caustic alkali and is characterized by colli-
quative necrosis. At the same time, not only
the eyelashes and the epithelium of the
mucous membranes are damaged, but also
the deepest layers of the basal cells, as well
as the destruction of the surfactant layer of
the alveoli. Bronchial secretion, exfoliated
epithelium, destroyed cells, swelling and
reactive contraction of smooth muscles
cause significant obstruction of the respira-
tory tract, which is characterized by stri-
dorous breathing and wheezing [1, 4, 20].
Damaged epithelium is often replaced by
granular tissue, which can be one of the rea-
sons for the formation of chronic bronchitis
and chronic obstructive pulmonary disease
after inhalation damage by ammonia [1, 27].

Liquid ammonia (-33°C) upon contact
freezes tissues, while the degree of damage
to the skin, eyes or organs of the gastroin-
testinal tract is proportional to the duration
and concentration of exposure. Similarly,
damage to the respiratory system is propor-
tional to the depth of inhalation, duration of
action, concentration and pH of the gas or
liquid [1, 20, 24-26].

Concentrated solutions in water at 25°C
contain 28-30 % ammonia, and accidental
or intentional ingestion in large quantities
can develop local destructive lesions of the
gastrointestinal tract, nasopharynx, and
bronchopulmonary system, as well as cause
systemic disorders with a neurotoxic effect
with convulsions and coma [1, 21, 22].

When mixing household bleach 5.25 %
sodium hypochlorite (sodium hypochlorite,

11



12

HPOBJIEMHA CTATTS

(3a3BMyail 1me MuiHI 3ac00M) YTBOPIOIOTHCS
xnopamiau (NH,Cl, NHCl,) — noGpe po3unnHi
y BOJI aMiakOBMICHI mojpasHioroui ra3u. [Ipu
BIMXaHHI 111 Ta3W PearyrTh 3 PiIMHOIO Ha CJIU-
30BUX 00OJIOHKAX TUXaJbHUX IUISIXIB Ta OUeH 3
YTBOPEHHSIM BIJTBHOTO Ta30IMOAI0HOTO aMiaky,
consinoi kuciotH (hypochloric acid) i xmopHy-
Baructoi kucinotu (acid hypoclorous), ski
MaloTh TMpHMiKaody Ait0. OJHOYaCHO YTBOPIO-
IOThCSl TIPOOKCHUJIaHTHI KUCHEBI pagukanu (O,
OH") 1 HITpOreHHI OKHCHHUKH 3 KOPO3IHHUM
edeKToM, M0 BUKIUKAIOTH (POPMYBAHHS PyW-
HIBHOTO OKHCITIOBAJIHHOTO CTPECy B KIIITHHAX
TKaHUH 3 JIECTPYKIII€I0 MeMOpaH, 3MiHOIO 3apsi-
1y, JeTpajalli€ro MITOXOHAPIHA Ta cypdaKkTaHt-
HOTO IIapy aJlbBeoJ, SKi COPUYUHSIOTH PO3BU-
TOK €HEpPreTUYHOro aucOanaHcy Ta imemii [1,
21-23].

[ToBiTps, B IKOMY KOHIEHTpALlisl aMiaKy cTa-
HOBUTH 50 ppm npu BIMXaHH] Mae crerudiaHuit
3anax rasy. Ilpu xonuentpauii 700 ppm amiak
MOJIPA3HIOE 04Ul Ta BEPXHI JUXAIbHI MIISXH.
Konuentpariis razy nonan 1000 ppm cipuunssie
po3'igaroue KOHTaKTHE YPaXKeHHS! HOCOIVIOTKHU Ta
OpoHxoJyereHeBoi cucremu, a mpu nonan 5000
ppm — MHUTTEBY CMEPTh BHACIHIJOK Cra3My abo
HaOpsiky roprai [1, 20].

VY pesynbraTax mnaTajaoroaHaTOMIYHHX JO-
CIDKEHb JIETATbHUX BUMAJKIB BUSBISIOTHCS
rOCTpl BUPA3KOBO-HEKPOTHYHI ypaKEHHS IJIOT-
KU, TOpTaH1, Tpaxei i OpoHXiB Ha OHI MACUBHOL
rimepeMii Ta HaOpPAKY CIM30BOi OOOJIOHKH;
HAOpsSIK JIETeHb, 110 XapaKTEePU3YETbCs HasiBHI-
CTIO (p1IOPHHONIEHKOIIUTAPHOTO BUIIOTY B aJbBEO-
Jax JiereHb 1 OpoHXiosnax; reMopariyii ypaxeH-
HSl y BUDVISIJIL ITPITypH CIIM30BOi OOOJIOHKHU Tpa-
xei, OpOHXIB Ta TEMOPAriyHOTO 3arajeHHs ajlb-
Beolt [ 1, 20]. T'icTonorivni JOCIIHKEHHS JIeTeHe-
BOi TKAHMHHM MICJIS BIUIUBY amiaky JAeMOH-
CTPYIOTh TOCTPHIA JIETEHEBHI 3acTid, HaOpAK 1
JIECKBaMaIlir0 OpOHXI1aJIbHOTO EMITelNi0 Ta Cyp-
dakranTHoro mapy anbseon [ 1, 20, 25].

Bucoki koHIIeHTpallil amiaKy Mpu 1HTaJISI#-
HOMY, a 0COOJIMBO MEPOPATHLHOMY HAIXOKEHHI1
npu crnpodi cyinmuay, mopsa i3 3aAyNUTUBAM
e(eKTOM Ta Po3'i1arouuM KOHTAKTHUM ypaKeH-
HSIM, BUKJIMKAIOTh Y TMOCTPAXKIAINX HEHUPOTOK-
cuyHi epexTr. BoHU MPOSBIAIOTHCA 32 TSIHKKOTO
CTYIIEHSI IHTOKCHKAIlll CIUTyTaHOIO CBIJIOMICTIO,
MapeHHSIM, [CHUXOMOTOPHUM 30YyIKCHHSM,
CYJOMHUM CHHIPOMOM, aTaKCI€0, TKKOIO
KOMOIO, IO HEPIJIKO TPU3BOAUTH IO CMEPTI
noctpaxaanoro. IlaTorHomoHiuHa O3HaKa —
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NaOCl) with a 5-10 % ammonia solution
(usually these are detergents), chloramines
(NH,Cl, NHCIl,) are formed — ammonia-
containing irritating gases that are well sol-
uble in water. When inhaled, these gases
react with liquid on the mucous membranes
of the respiratory tract and eyes with the for-
mation of free gaseous ammonia, hypochlo-
ric acid and acid hypochlorous, which have
a caustic effect. At the same time, pro-oxi-
dant oxygen radicals (O°, OH") and nitrogen
oxidants with a corrosive effect are formed,
which cause the formation of destructive
oxidative stress in tissue cells with the
destruction of membranes, change in
charge, degradation of mitochondria and the
surfactant layer of alveoli, which cause the
development of energy imbalance and
ischemia [1, 21-23].

Air in which the concentration of ammo-
nia is 50 ppm when inhaled has a character-
istic smell of gas. At a concentration of
700 ppm, ammonia irritates the eyes and
upper respiratory tract. A gas concentration
of more than 1000 ppm causes corrosive
contact damage to the nasopharynx and the
bronchopulmonary system, and at more than
5000 ppm — instant death due to spasm or
swelling of the larynx [1, 20]. The results of
patho-anatomical studies of fatal cases
revealed acute ulcerative-necrotic lesions of
the pharynx, larynx, trachea and bronchi
against the background of massive hyper-
emia and edema of the mucous membrane;
pulmonary edema characterized by the pres-
ence of fibrino-leukocyte effusion in lung
alveoli and bronchioles; hemorrhagic
lesions in the form of purpura of the mucous
membrane of the trachea, bronchi and hem-
orrhagic inflammation of the alveoli
[1, 20, 25]. Histological studies of lung tis-
sue after acute exposure to ammonia
demonstrate acute pulmonary congestion,
swelling and desquamation of the bronchial
epithelium and the surfactant layer of the
alveoli [1, 20].

High concentrations of ammonia when
inhaled, and especially when taken orally
during a suicide attempt, along with the suf-
focating effect and corrosive contact dam-
age, cause neurotoxic effects in the victims.
They are manifested in a severe degree of
intoxication by confused consciousness,
delirtum, psychomotor excitement, convul-




INPOBJIEMHA CTATTSA

3HIDKEHHSI TIOPOTY CIIYXOBOi YYTIMBOCTI [0
MEX, KOJIM HaBiTh Cla0Ki 3BYKH CTalOTh
HECTEPIHUMH JII XBOPOTO. ABTOpU BiJ3HA-
YaroTh, 1110 B OKPEMHUX BHUIAJIKaX caMe ay/liajb-
HUH TOJIPAa3HIOBAY CTA€ MPOBOKYIOUUM (haKTo-
POM BHHHMKHEHHS Cy/IOM. Y BHITaJKax MOAAJIb-
OT0 OXyXkaHHs (YHKIIT HEPBOBOI CHCTEMH
MOXYTh BIJTHOBJIIOBATUCS HE TMOBHOIO MipOIO.
BinrepmiHOBaHI HACTIIKA Y BUTVISA] 3HUKCHHS
IHTEJIEKTY, 3MiHH 0COOUCTOCTI 3yCTPIUalOThCS Y
20-25 % BuUMaaKiB 1 HEPIAKO € HE3BOPOTHUMHU
[24, 25].

MexaHi3MH1 HEHPOTOKCHYHOT /11 aMiaKy BHUB-
4eHl HeIOCTaTHhO. BogHouac excrepumeH-
TanbHI POOOTH psly ABTOPIB MOKA3aiH, IIO
MOJIEKY/ISIPHI MEXaHI3MHI FOCTPOi HeI/IpOTOKCI/Iq-
HOCTI aMmiaKy y BEIMKHX J103aX IOB's3aHl 3
aKkTuBaIi€eo perentopiB H-metun-a-acnaprary
(N-methyl-d-aspartate receptors, NMDA recep-
tors) [21-23]. ABropu IIWIUIM BUCHOBKY, IO
HaaMipHa akTuBalis pernentopiB NMDA B
TOJIOBHOMY MO3KY OITOCEPEIKOBYE 3aruOenb
TBAapWH, BUKJINKAHY BETUKUMU KOHIICHTPAIisi-
MU aMiaKy sIK €K30T€HHOiI, TaK 1 €HJIOTeHHOI
npupoau (TimepaMoHIEMIS TIPH IUPO31 MediH-
k). AktuBamisi peuentopiB. NMDA mnpusBo-
IUTh 110 BUBUIBHEHHS miyTamary Ta ATO.
3a3Ha4eHo, 10 1HAYKOBaHA aMiaKOM aKTHBAIis
penentopiB NMDA cympoBoOmKy€eTbCsl aKTHBa-
€0 KaJbllIHHEeHpUHY Ta aedochopuiitoBaH-
M Na'/K™-AT®-a3u B HEHpPOHAX TOJIOBHOTO
MO3KY, 10 3HayHO 30utbirye BuTpatu ATO.
Kpim ToOro, iHmykoBaHa aMmiakoM AaKTHBaIlis
NMDA-penentopiB nopyirye (QyHKIIIO MiTO-
XOH/IpIA Ta TOMEOCTa3 KaJbLiI, M0 3HIKYE
cute3 AT®. AmMiauHa akTHWBaIlisl PELENTOPIB
NMDA mnijnBuiitye yTBOPEHHSI OKCHAY a30Ty,
[0 Y CBOIO Yepry 3HUXKY€ aKTHBHICTH IJIIOTA-
MIHCHHTETAa3W Ta PiBEHb IJIIOTaMiHY y HEUpO-
Hax. Lle cnpuse HapouryBaHHIO OKHCIIOBAJIb-
HOTO CTpeCy Ta Mopyirye MeTabomi3M amiaky B
TOJIOBHOMY MO3KY. YCi IIl TIPOIIECH TIOB's3aH1 3
amiaqHOO akTuBalicro NMDA-penenTopis, 10
BUKJIMKA€ PO3BUTOK BUPAKEHOI TOCTPOI immmemii
TOJIOBHOTO MO3KY.

Kainika rocrporo oTrpyeHHss amMiakom.
OTpyeHHS aMiakoM HacamIiepe KiIacuQikyeThb-
Cs1 3aJIe)KHO B1JI MPUYHMH PO3BUTKY (KPUMIHAb-
He, CyiuuaanbHE, BHUMAIKOBE, BUPOOHHYE,
BUKJIMKAHE XIMIYHOIO aBapi€ro abo XIMIYHOIO
KatacTpodoro). 3ajekHO B NUISIXY HAIXOM-
JKEHHSI aMiaKky JI0 OpTaHi3My OTPY€HHS BHU3Ha-
YJAEThCS K IHTAIAIIIHE, KOHTaKTHE a0 Tepo-
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sive syndrome, ataxia, severe coma, which
often leads to the death of the victim. A
pathognomonic sign is a decrease in the
threshold of auditory sensitivity to the limits,
when even weak sounds become unbearable
for the patient. The authors note that in some
cases, it is the auditory stimulus that
becomes the provoking factor of seizures. In
cases of further recovery, the functions of the
nervous system may not fully recover.
Delayed consequences in the form of a
decrease in intelligence, personality changes
occur in 20-25 % of cases and are often irre-
versible [24, 25].

Mechanisms of the neurotoxic effect of
ammonia have not been sufficiently studied.
At the same time, a number of authors’
experimental works showed that the molec-
ular mechanisms of acute ammonia neuro-
toxicity in large doses are associated with
the activation of N-methyl-d-aspartate
receptors (NMDA receptors) [21-23]. The
authors concluded that excessive activation
of NMDA receptors in the brain mediates
animals’ death caused by high concentra-
tions of both exogenous and endogenous
nature ammonia (hyperammonemia in liver
cirrhosis). Activation of NMDA receptors
leads to the release of glutamate and ATP. It
is noted that ammonia-induced activation of
NMDA receptors is accompanied by activa-
tion of calcineurin, dephosphorylation and
Na'/K*-ATPase in brain neurons, which sig-
nificantly increases ATP consumption. In
addition, ammonia-induced activation of
NMDA receptors disrupts mitochondrial
function and calcium homeostasis, which
reduces ATP synthesis. Ammonia activation
of NMDA receptors increases the formation
of nitric oxide, which in turn decreases the
activity of glutamine synthetase and the
level of glutamine in neurons. This con-
tributes to the build-up of oxidative stress
and disrupts ammonia metabolism in the
brain. All these processes are associated
with ammonia activation of NMDA recep-
tors, which causes the development of pro-
nounced acute ischemia of the brain.

Clinic of acute ammonia poisoning.
Ammonia poisoning is primarily classified
depending on the causes of development
(criminal, suicidal, accidental, industrial,
caused by a chemical accident or chemical
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panbHe. BpaxoByroum, 110 amiak Ma€e BHCOKY
JIETKICTh, KOHTAKTHI Ta MEpOpajbHI OTPYEHHS
3a3BHYall MOENHYIOTHCS 3 YPAKCHHAM IHXallb-
HUX IUIAXIB. [0CTpe OTpy€eHHS aMiaKoM TaKOX
KIacU(IKy€eThCS 3a CTymeHeM TspKkocTi [1, 20,
24, 25].

Jlecka inmoxcuxayis, BUKIUKaHA KOPOTKO-
YaCHUM BIUIMBOM MalluX J103 amiaky, XapakTe-
PU3YETHCSI HEBEIHKUM IOPA3HEHHSM CIIH30-
BUX OOOJIOHOK OuYel Ta BEpPXHIX IUXATbHUX
HUISAXIB, 1[0 MPOSABIAETHCA PI33I0 B 04aX, CIbO-
30T€4EeI0, MEPUIIHHAM y TOPJi, CyXUM KalllIeM,
rinepcaiBaii€to. 3aJnInKa BiICyTHS a00 BUpa-
JKeHa cJa0Kko, CBIOMICTH HE TMOpPYIICHA,
HOCTpaXIanuil 100pe OpIEHTYEThCSI B HABKO-
JMIIHIA CHUTYyalli, KPUTHYHO BITHOCHUTBHCS IO
BIIACHOTO CTaHy. 3MiHH (YHKIIIT CepIICBO-CYIHH-
HOI CHCTEMH HE PEECTPYIOTECS, ane iHOII Mae
MiCIie HEe3HaYHa TaxXikap/ist Ta rirmeproHis, o0y-
MOBJICHI CTPECOBUMH peakiisMu. DyHKI0-
HaJbHE JOCIHIIKCHHS TICS JIETKOTO BIUIUBY
BUSIBJISIE TIIBKU TTOOJUHOKI CyX1 XpHUIIH, Halfua-
CTiIIe JIWIIE y BEPXHIX BIIAiIax JjereHb. Bci
SIBULIA PUHITY, (GapuHTriTy, TpaxeiTy, OpoHxiry
TMOPIBHAHO MIBUIKO MPOXOMITH 1 depe3 3—
5 IHIB HACTyTa€ Oy KaHHS.

CepeoHiii cmyninb inmoxcuxayii py 1HTams-
LIHOMY BILTHBI amiaky OLmbIl TpHBamwii i B
MOMIPHHX 1103aX XapaKTePH3yEThCs PHHOPEETO,
pi33to, 60JeM B ouax Ta IHTEHCUBHUM CJIbO30- 1
CIIMHOBUJUICHHAM, MEpIIIHHAM Ta OoleM Yy
ropiai, BIAYYTTSM THUCHEHHS 3a TPYAUHOIO,
3aJIUILIKOI0, CTIOYATKY — CyXUM HaJCaIHUM, TaB-
KalO4UM KalluleM, MOTIM IMPOAYKTUBHUM — 3
PSCHUM CJIM30BUM a00 KPOB’STHUCTUM MOKPO-
TUHHSAM. [[uXaHHSA TpUCKOpEeHe, 1HOMI CTPUIO-
posne. llamienT 30ymKeHWA, HATIKAHWHA, ITiI-
XOIUTIOETHCSI Ta B TOMY, 110 BiIOyBa€ThCs, Opi-
€HTYETHCS 4acTKOBO. [Ipu 0OcTex)eHHI XBOPOro
BUSIBJISIETHCS TiMepeMis MIKIpU 3 IIaHOTHYHUM
BIJITIHKOM, HEPIJIKO TAII€EHTH CKap>KaThCs Ha
cBepOik 1o BchoMmy Timy. Ilpm ayckymnbrarmii
BUCITyXOBYIOTbCS CyXi Ta BOJIOTT XPHIH HaJ
BCI€I0 TOBEpXHEI0 JiereHb. CrocTepiraeTbes
HNOMIpHUHM I[laHO3 TYyO, TimepeMist CIU30BUX
000JI0HOK. PEHTTeHOIOT1YHO BUSBIAETHCS TPa-
XE0OpOHXIT, OPOHXOMTHEBMOHIS, HEPIIKO BO-
CTOPOHHS ITHEBMOHISI, OTHOYACHO TaXiKapis Ta
apuTMisl pi3HOTO BHAYy. Y 0ararboxX BUIAAKax
PO3BHUBAETHCS OOCTPYKTHBHA XBOPOOA JIETEHb,
BiITepMiHOBaHWH Ha 48—72 TOAWHU TOMIpHO
BUpaKeHUI HaOpsK JiereHb. MoxinBa peduiek-
TOpHA 3yNUHKA TUXaHHS, OPOHXOCHAa3M, pecrli-
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disaster). Depending on the way ammonia
enters the body, poisoning is defined as
inhalation, contact or oral. Given that ammo-
nia is highly volatile, contact and oral poi-
sonings are usually combined with respirato-
ry tract damage. Acute ammonia poisoning
is also classified by severity [1, 20, 24, 25].

Mild intoxication, caused by short-term
exposure to small doses of ammonia, is char-
acterized by slight irritation of the mucous
membranes of the eyes and upper respiratory
tract, which is manifested by the eye water-
ing, lacrimation, tingling in the throat, dry
cough, hypersalivation. Shortness of breath
is absent or weakly expressed, consciousness
1s not disturbed, the victim is well oriented in
the surrounding situation, is critical of his
own condition. Changes in the function of
the cardiovascular system are not registered,
but sometimes slight tachycardia and hyper-
tension due to stress reactions occur.
Functional examination after mild exposure
reveals only isolated dry rales, most often
only in the upper parts of the lungs. All
symptoms of rhinitis, pharyngitis, tracheitis,
bronchitis pass relatively quickly and after
3-5 days recovery occurs.

The average degree of intoxication with
inhalation exposure to ammonia is longer
and in moderate doses is characterized by
rhinorrhea, pain in the eyes and intense
lacrimation and salivation, itching and pain
in the throat, a feeling of pressure behind the
sternum, shortness of breath, at first — a dry
supersedative, barking cough, then produc-
tive — with abundant mucous or bloody spu-
tum. Breathing is accelerated, sometimes
stridorous. The patient is excited, scared,
rushes and 1is partially oriented in what is
happening. When examining the patient,
hyperemia of the skin with a cyanotic tint is
revealed, patients often complain of itching
all over the body. During auscultation, dry
and wet rales are heard over the entire sur-
face of the lungs. Moderate cyanosis of lips,
hyperemia of mucous membranes is
observed. Radiologically, tracheobronchitis,
bronchopneumonia, often bilateral pneumo-
nia, simultaneous tachycardia and arrhyth-
mia of various types are revealed. In many
cases, obstructive pulmonary disease devel-
ops, delayed for 48-72 hours, moderately
pronounced pulmonary edema. Reflex respi-
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patopHuii quctpec-cuaapoM. O0'€K-TUBHO BiI-
MIYa€ThCS PI3KO BUPaKEHA TiMepeMisi CIM30BO1
00O0JIOHKH BEPXHIX AMXATbHUX IIJISXIB 3 HAOPsI-
KOM Ta OIIKaMH, 3HAYHUI HAOPSIK sI31UKa Ta TOp-
taHi. Habpsik TkaHWH HAWOUIbII BUpPAKEHUU Y
HAJATOPTAHHUKY, YePHATONOMIOHNX XPsIIax Ta
rojocoBuXx 3B'si3kax [1, 24].

Taoicka iHmoxcukayis XapaKTEPU3YEThCS
3HAQUHUM MOPYIICHHSM J>XUTTEBO BaXKIUBUX
MIPOIIECIB B OPTaHi3Mi, PO3BUTKOM METa0OJ14-
HUX 300iB, amua03y, MacHBHOTO HaOpsKY
JIETeHb, 110 PO3BUBAETHCS BXKE B MEPIIIl TOJUHI
MICHsST OTPYEHHS 3 BHPAXKEHOIO TUXAITBHOIO Ta
CeplEeBO-CYAMHHOI0 HeaocTaTHicTio. CBigo-
MICTh CIUTyTaHa, TCHUXOMOTOPHE 30YIKCHHS,
dbopmyeThest conop abo KoMa, BAHUKAIOTh aTak-
Cisl, TPEMOD TOJIOBH, KJIIOHIYHI CyJJOMHI Hara .
Juxanns npuckopene (monasn 18-20 3a xBuiu-
HY), CTPHUJIOPO3HE, BIJ3HAYAETHCS Te€HEPai3o-
BaHUN I1aHO3. AYCKYJIBTaTUBHO BUCIYXO-
BYIOTbCSl BOJIOT1 XPHWIH, B HIDKHIX BIJJIUIAX
JIETeHb JUXaHHS pi3Ko ociabnene. Mae wmicie
komrieHcaropHa Taxikapais (HCC > 90), iHomi
Opanukapmis. Ha mi3HIX eramax — MmopymieHHs
ceprieBoro putMy 3a tTuroM AB-6rokan, ¢piopu-
il mepeacepar abo mnuryHoukiB. HaOpsik
JIETeHb J1arHOCTYIOTh Ha OCHOBI JIaHUX PEHTIe-
Horpadii ta KT, mpu nbomy rojoBHi CHMOTOMHI
— PO3UIMPEHHS KOPEHIB JIETEHb Y BUITISIII «OJIe-
HSYUX poriBy, diHil Kepmi, mOTOBIIEHHS MiX-
JTOJICBUIX TIiJIMH, PO3IJIMBYACTI BOTHHUIIEBI TiHI
TUITy «MaroBoro ckma». [Ipu maGoparopHoMy
JIOCHIPKEHHI BMICT aMOHIIO0 B KpOBI moHaj 32
MMOJIB/JI, Hecrenudiuai 3MIHA O10XIMIYHHX
noka3HukiB 1 KJIC: pict koHueHTparii ByrJe-
KHCIIOTO Ta3y, 3HIKEHHS PIBHS KUCHIO, alluI03,
ITIJIBUIIICHHSI PIBHS OJIITOTIEITH/IIB Ta aKTUBHO-
CT1 Kucyoi i myxHoi ¢pocdaras [1, 24, 25].

OTpyeHHS aMiakOM Ma€ CIPUSTIMBUNA TPO-
T'HO3, SIKIIO TTOTEePITUTAN 3HaXOAUBCS B 30H1 ypa-
JKeHHs He Ounbire 3—5 xBuiauH. HeoOxi1HO Bpa-
XOBYBATH 1 KOHIIEHTPAIIIIO Ta3y B MOBITpi. Unum
BOHA BUII[A, THM KOPOTIINI TEPMiH OICPKAHHSI
TOKCUYHOT 103H. [Ipu TSDKKIN 1HTOKCHKAITIT, TIT0
CYTIPOBOJIKYETHCSI ATbBEOJIIPHUM HAOPSKOM,
cMmeptHicTh cTaHoBUTH 50-60 %. Ilpu kom-
TUIEKCHIM Tepamii 13 3aCTOCYBaHHSAM CTEpOi[-
HUX TpernapariB, OPOHXOAMIATATOPIB CMEPT-
HICTh 3HWXKYyeTbhcs Ha 40-20 % [1, 20].
JlixyBaHHSI XBOPHUX 3 TSHKKUM CTYIIEHEM 1HTOK-
CUKaIIll aMiakoM, SIKI BUKHUIIH, 3a3BUYAl € TPH-
BamuM (Big 3-4 TwxkHiB 10 1,5-2 wmicsauiB). Y
OUTBIIIOCTI TIOCTPAXKIAIUX PO3BUBAOTHCS IPO-
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ratory arrest, bronchospasm, respiratory dis-
tress syndrome are possible. Objectively,
marked hyperemia of the upper respiratory
tract mucous membrane with swelling and
burns, significant swelling of the tongue and
larynx is noted. Tissue swelling is most pro-
nounced in the epiglottis, scoop-shaped car-
tilages, and vocal cords [1, 24].

Severe intoxication is characterized by a
significant disruption of vital processes in
the body, the development of metabolic fail-
ures, acidosis, massive pulmonary edema,
which develops already in the first hours
after poisoning with pronounced respiratory
and cardiovascular insufficiency. Conscious-
ness is confused, psychomotor agitation,
sopor or coma is formed, ataxia, head
tremors, clonic seizures occur. Breathing is
accelerated (over 18-20 per minute), stri-
dorous, generalized cyanosis is noted.
Auscultatively, wet rales are heard, breathing
is sharply weakened in the lower parts of the
lungs. There is compensatory tachycardia
(heart rate > 90), sometimes bradycardia. In
the later stages — heart rhythm disturbances
such as AV-blockade, atrial or ventricular
fibrillation. Pulmonary edema is diagnosed
on the basis of X-ray and CT data, while the
main symptoms are expansion of the roots of
the lungs in the form of “deer horns”,
Curley’s lines, thickening of the interlobular
fissures, vague focal shadows of the “frosted
glass” type. During the laboratory examina-
tion, the ammonium content in the blood is
more than 32 mmol/l, non-specific changes
in biochemical parameters and acid-base
reaction: an increase in the concentration of
carbon dioxide, a decrease in the oxygen
level, acidosis, an increase in the level of
oligopeptides and the activity of acid and
alkaline phosphatases [1, 24, 25].

Ammonia poisoning has a favorable
prognosis if the victim was in the affected
area for no more than 3—5 minutes. It is nec-
essary to take into account the concentration
of gas in the air. The higher it is, the shorter
the period of receiving a toxic dose. With
severe intoxication accompanied by alveolar
edema, mortality is 50—60 %. Through the
complex therapy with the use of steroid
drugs and bronchodilators, mortality is
reduced by 40-20 % [1, 20]. Treatment of
patients with a severe degree of ammonia
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JIOHTOBAH1 JIET€HEBl YCKJIAIHEHHS 3 MOCTYIO-
BUM TMOTIpIICHHSIM (YHKLII JIETeHb MPOTATOM
nepumx 2—6 MicsAiB micns otpyeHss [1, 20, 24-
27]. Lle oOymoBieHe (GpopMyBaHHSIM XPOHIYHOT
00CTPYKTUBHOI XBOPOOH JIETEHB, TINIEPPEaAKTHB-
HOI Tmaroyiorii JUXaJbHUX MUIAXiB, 00JiTe-
pyrodoro OpoHXITYy 3 OpPOHXOEKTa3aMH, JIETeHe-
Boro ¢ibpo3y 3 AMXaJbHOK HEJOCTATHICTIO.
Kpim Toro, cmoctepiratoTbCsi ICUXOHEBPOJIOT1Y-
Hi OPYIIEHHS: 3HW)KEHHSI 1HTEIEKTY, KOTHITHB-
H1 pO3J1a/in, HeHpomaTisi OKpeMHUX YepernHO-MO3-
KOBHX HEPBIB, MMOJIiHEWpOMaTisi KiHI[IBOK.

[Tpu KoHTaKTHIN A1i piAKKUX POpM aMiaky Ha
HIKIPY PO3BUBAETHCS XIMIYHHMNA OTIK, 3a3BUYAil
Il crynens. CriocTepira€TbCsi ypaxeHHs eri-
JIepMICy 1 BEpXHIX IIapiB HIKIPH, MOSBA MMyXH-
piB. 3a 1mii BHCOKHMX KOHIIEHTpAIIH amiaky
MOXYTb po3BuHyTHCS omiku Il crymens 3
TUISTHKAaMU HEKpo3y Ta Bupaskamu. [Ipm koH-
LIEHTpaligax amiaky 7—14 r/M> BUHHUKae epute-
MaTO3HHUM AEpMAaTHUT, a P OLTBIINX 3HAYCHHAX
— OynbO3HMINA. Y BUMAAKY OIIKIB KOHIIEHTPOBA-
HUMHU PO3YMHAMHU BiJI0YBa€THCS TITMOOKUI HEK-
pO3 IIKipH, BOHA YOPHIE 1 CTAE MKOPCTKOKO [1,
20, 24]. Ilicns BUMAIKOBOTO YU HaBMHCHOTO
BXKHUBaHHA pIIKuX (opM amiaky BcepeauHy
3’ ABISAIOTHCA OO0l B HOpO}KHI/IHi pota, IJOTKH,
10 XOJly CTPABOXOAy 1 B JIUISHIL LILTyHKA, HYJ0-
Ta, OMFOBAaHHS, O3HAKU XIMIYHOTO OMIKY HIKIPH
HABKOJIO pOTa Ta CJIM30BOI HOPOKHUHU poTa. A
10710 BXXUBAHHA PIIAKUX (OpPM amiaKky BHCOKOT
KOHIIEHTpAIi i1CHy€e pU3UK nepdopariii CTIHKI
CTPaBOXO/Y, IUTyHKa a00 KUIIEYHUKY 3 BHYTPi-
IIHBOIO KPOBOTEUOI0, IO CYIPOBOIKYETHCS
OMIOBAaHHSM KONBOPY KaBOBOi Tymii aGo 3
JOMIIIKaMH sICKpaBO-4epBOHOI KpoBi. [lepdo-
paiis yacrime BifgOyBaeTbes yepe3 24—72 ro-
JIMHY TICIIsl BKMBaHHA amiaky Bcepeauny [1, 20].

HpOSIBI/I OYHOI TOKCMYHOCTI1 BKJTFOUAIOTh po3-
BHTOK KOH IOHKTHBITY, IPUTY, HAOPSIKY POTIBKH
3 (opMyBaHHSM KpPOBOBWJIMBIB 1 BHPa3OK.
MoxiiBe yTBOpeHHsI KatapakTh. Omiku oka
aMiakOM TPOHHUKAIOTh OCOOIMBO TJIIHOOKO 1
IIBUJIKO, IPU3BOISYH 10 PYWHYBaHHS CTPYKTYD
IPOTATOM 2—3 XBUJIMH Ta IMPOTPECYIOTh aX A0
nepdopariii o4HOTO SOIyKa. AMiaK 3a3BHYAN
BUK/IAKAE OLIbIIE ITOUIKOHKEHHS EHITEINI0 Ta
KpHUINTAJINKa, HDK 1HII Jyru. BHyTpimHbo-
ouHui THCK 1 Ph mepennpoi kamepu oka ImiIBu-
HIYIOTHCS, 1[0 MIPHU3BOAUTH [0 CHHIPOMY,
Mo/1I0HOTO JI0 TOCTPOT 3aKPUTOKYTOBOI IJIAyKO-
Mmu [1].

Mu cnoctepiraiu 6 BHIAJKIB TOCTPOTO
OTPYEHHSI aMiakoM 3 YpaKeHHSIM OpOHXoIere-
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intoxication who survived is usually long
(from 3-4 weeks to 1.5-2 months). Most vic-
tims develop long-term pulmonary compli-
cations with gradual deterioration of lung
function during the first 2—6 months after
poisoning [1, 20, 24-27]. This is due to the
formation of chronic obstructive pulmonary
disease, hyperreactive airway pathology,
obliterating bronchitis with bronchiectasis,
pulmonary fibrosis with respiratory failure.
In addition, psychoneurological disorders
are observed: decreased intelligence, cogni-
tive disorders, neuropathy of certain cranial
nerves, polyneuropathy of the extremities.
When liquid forms of ammonia come
into contact with the skin, a chemical burn
develops, usually of the 2nd degree. There is
damage to the epidermis and upper layers of
the skin, the appearance of blisters. Under
the influence of high concentrations of
ammonia, third-degree burns with areas of
necrosis and ulcers may develop.
Erythematous dermatitis occurs at ammonia
concentrations of 7-14 g/m?, and bullous
dermatitis at higher values. In the case of
burns with concentrated solutions, deep
necrosis of the skin occurs, it turns black
and becomes hard [1, 20, 24]. After acciden-
tal or intentional ingestion of liquid forms of
ammonia, pain appears in the mouth, phar-
ynx, esophagus, and stomach, nausea, vom-
iting, and signs of chemical burns of the skin
around the mouth and oral mucosa. And
with regard to the use of high ammonia con-
centration liquid forms, there is a risk of per-
foration of the wall of the esophagus, stom-
ach or intestines with internal bleeding,
accompanied by vomiting of coffee grounds
color or with impurities of bright red blood.
Perforation more often occurs 24—72 hours
after the ingestion of ammonia [1, 20].
Manifestations of ocular toxicity include
the development of conjunctivitis, Iiritis,
corneal edema with the formation of hemor-
rhages and ulcers. Cataract formation is pos-
sible. Ammonia eye burns penetrate particu-
larly deeply and quickly, leading to the
destruction of structures within 2—3 minutes
and progressing to perforation of the eyeball.
Ammonia usually causes more epithelial and
lens damage than other alkalis. Intraocular
pressure and Ph of the anterior chamber of
the eye increase, which leads to a syndrome
similar to acute angle-closure glaucoma [1].
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HEBOT CHCTeMH B POOITHUKIB P PEMOHTI ped-

PUKEPATOPHUX YCTAHOBOK (y 2 pOOITHUKIB

MAacJI03aBOAY 1 B 4 — CKJIaly-XOJIOAMIBHUKY IS

30epiranHs 3aMOPOKEHUX MOPETIPOAYKTIB). Y 4

13 6 moCTpaxJanux TMICls TEPEHECEHOro

rOCTPOTO OTPYEHHSI CEPEIHBOTO CTYMEHs PO3-

BUHYBCSI XPOHIUHUN OPOHXIT 3 TieppeakTHUBHI-

CTIO OpOHXIB 1 BCTAHOBJICHO YaCTKOBY BTpary

npodeciiftHOl mpare3aaTHOCTI.

VY OinbmIocTi BUMAAKIB HETSDKKI OTPYEHHS
aMIaKOM TIPOXOAATh OE€3CIIIHO, OJTHAK y XBO-
pHUX, SIKI TIEPEHECTN OTPYEHHS CEPEeAHBOrO Ta
OCOOJIMBO TSKKOTO CTYIIEHSI PO3BUBAIOTHCA Ti
Yy 1HII 3aXBOPIOBaHHS, IO CYTTEBO OOMe-
KYIOTh I1XHIO Tpane3aarHicts. Haiiuactime
BUHUKAIOTh XPOHIYHUI OPOHXIT, TieppeaKTHB-
HICTh OpOHXIB, OpOHXiaJlbHA acTMa, XpOHIYHA
00CTpyKTHBHA XBop06a JIETCHB, 6p0oneKTa3i'1'
nHeBMO(b16p03 XpOHl‘{HPIPI PUHIT, XPOHIYHUHI
CHHYCHT, ipHIOLHKIIT, KaTapakra, TOKCHYHA
eHiiedanonarisi 3 KOrTHITHBHUMHY MOPYIICHHIMH
[1,24-31].

HaganHsa mepuioi J0mMoMoru mocTpaxaa-
JIUM | TAKTHKA JIKYBAHHSI TOCTPUX OTPY€EHb
amiakom. OTpyeHHS amiakoM MOTpeOye Herai-
HUX 3aXOAIB i3 PSIATYBaHHS MOCTPaKIAIUX.
Oco0u 3 MOTEHLIMHUM PHU3MKOM Jii amiaky
MOBUHHI OyTH 0013HaHI, 110 aMiaK € BiJHOCHO
JIETKUM Ta30M, TOMY [P BUHUKHEHHI XIMI9HOT
aBapii abo karacTpody BOHU TIOBHHHI JIATTH HA
3eMJII0 200 CXOBAaTUCS B HU3HMHAX, SIpax, IMi/iBa-
nax 1 .. Jlo mpuizny MeIuYHUX MpalliBHUKIB
MOCTPAXKIAIMX CJI1JT BUBECTH 13 3apakeHO1 Mic-
[IEBOCTI, 3a0€3MeYMBIIN PECIiPaTOPOM, CTBO-
PHUTH YMOBH JIJIsl IPUIUIUBY CBIXKOTO MOBITPS Ta
Ha/IaTH TOJIOKEHHSI HAIIBCUISUN.

OCHOBHI TPUHIUIIK JIKyBaHHS OTPY€Hb
amiakoM, SIK ¥ 1HIIUMHU MYJIbMOTOKCHKAHTaMH,
HACTYIIHI:

1) mpunuHEHHS KOHTAKTy 3 TOKCUYHHUM Ta30M
Ta TPOBEJICHHS TMOMAJBINOI CaHITapHOI 00-
poOKw;

2) 3abe3nedyeHHs aJIeKBaTHOI MPOXIiTHOCTI JTU-
XaJbHUX IUISXIB;

3) 3MeHuIeHHS 00'eMy LHPKYJIIOKOUOi KpOBI
(OLIK) ta Tucky B cyauHax Majoro Koja Jiist
3HMKEHHS! MOTEHLIHHOTO PU3UKY PO3BUTKY
TOKCHUYHOTO HabOpsiky jserens (THJI);

4) npodinakTika TpoMO0eMOOIIUHUX Ta 1HPEK-
HIHHUX YCKIaaHeHs [ 1, 25, 26, 29, 30, 32].
Cnig 3a3HauuMTH, 110 3BUYANHI QUIBTpYIOUI

NPOTUTa3d MOTaHO 3aTPUMYIOTh aMiak, TOMY

npu Jii 1aHOTO Tra3y JOPEYHO KOPUCTYBaTHCS

MPOTUTa3aMH 130J1101040T0 THITY. TOKCHYH1 KOH-
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We observed 6 cases of acute ammonia
poisoning with damage to the bronchopul-
monary system in workers during the repair
of refrigeration units (2 oil factory workers
and 4 in a cold store for storing frozen
seafood). 4 out of 6 victims developed
chronic bronchitis with bronchial hyperac-
tivity after suffering acute poisoning of
medium degree, and a partial loss of profes-
sional capacity was established.

In most cases, mild ammonia poisoning
passes without a trace, however, patients
who suffered moderate and especially
severe poisoning develop certain diseases
that significantly limit their ability to work.
Most often, chronic bronchitis, bronchial
hyperreactivity, bronchial asthma, chronic
obstructive pulmonary disease, bronchiecta-
sis, pneumofibrosis, chronic rhinitis, chron-
ic sinusitis, iridocyclitis, cataracts, toxic
encephalopathy with cognitive impairment
occur [1, 24-31].

Providing first aid to victims and tactics
of acute ammonia poisoning treatment.
Ammonia poisoning requires immediate res-
cue measures. People at potential risk of
exposure to ammonia should be aware that
ammonia is a relatively light gas, so in the
event of a chemical accident or disaster, they
should lie on the ground or hide in low
places, ravines, basements, etc. Before the
arrival of medical workers, the injured
should be taken out of the infected area,
equipped with a respirator, conditions should
be created for the flow of fresh air, and they
should be placed in a semi-sitting position.

The main principles of ammonia poison-
ing treatment, as well as other pulmotoxi-
cants, are as follows:

1) termination of contact with toxic gas and
further sanitation;

2) ensuring adequate airway patency;

3) reduction of the circulating blood volume
(CBV) and pressure in the vessels of the
small circle to reduce the potential risk of
developing toxic pulmonary edema
(TPE);

4) prevention of thromboembolic and infec-
tious complications [1, 25, 26, 29, 30, 32].
It should be noted that ordinary filtering

gas masks do not retain ammonia well,

therefore, when exposed to this gas, it is
appropriate to use insulating type gas masks.

Toxic concentrations of ammonia tend to
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HEHTpalii amiaky, K IpaBHJIO, PO3MOBCION-
KYIOTBCSI HENAJIEKO 3a MEX1 30HH BUKHIY.
OnmHaK TOBIAOMIISIETBCS, IO TPU HAWOLIBIIINA
aBapii 3 BukuaoM amiaky B Jlakapi (1992) na
BifncTtani 10-15 M B 30HM BUKHIY MO>KHA OYIT0
3HAXOAWTUCH, TITBKU 3aKPHUBIINA HIC HOCOBOIO
XyCTHHKOIO [3, 26].

[Ticst BUaneHHs MOCTPaXAajaoro i3 30HU il
amiaKky B pa3i CTaOUILHOTO CTaHy IOYaTH PSICHE
MIPOMUBAHHSI IIKIPH, OYEH Ta HOCOIIOTKH BOJIOIO
npotsirom 20 xBuinH. Hajgam nepioguune mpo-
MUBAHHS 3IIMCHIOETHCS TMPUHANMHI MPOTATOM
Jn00M. SIKIIO y MOCTpakaajioro € O3HaKu IMopy-
nIeHHs (PYHKIT ceprieBO-CyIMHHOI Ta OpoHXOIIe-
TeHEeBOI cHUcTeM (TaxiKapis, apuTMis, 3MiHU
apTepiaJbHOTO THCKY, 301JIbIICHHS YacTOTH
JUXaHHs, OpOHXOCHa3M Ta i1H.) — MPOBOIATHCS
3aX0M TEpIIoi JOTOMOTH, CHpPSIMOBaHI Ha
MiATPUMAaHHS CEPIIEBOI TisSUTbHOCTI Ta AUXAHHS.
KpiMm npomuBaHHs 0uel, JOLUUIBHO 3aKallyBaTH
B HUX KOxkH1 J1Bi rogunu 30 % po3uuH cynbda-
ity Hatpito, 1-2 % po3unmH HOBOKaiHy a0o
0,5 % po3uun gukainy [25, 33].

Ve B mepmri XBWJIMHU TICJIS BHUBEICHHS
NOCTPAXJAJIOr0 13 BOTHHUINA  YPa)KEHHS
HEOOX1THO 3a0€3MEeYUTH TPOXITHICTh TUXalTh-
HUX MUISIXIB 3 BHUKOPHUCTAHHAM 3aco0iB IS
KymipyBaHHsI OpOHXOCIa3My, P HEOOX1THOCTI
3MIUCHIOETHCS CaHAIlld TPaxeoOpOHXI1aIbHOTO
nepeBa Ta iHTyOaris. 3 OpPOHXOMUIATUBHUX
npernapariB HaileeKTUBHIII aroHICTH B-aape-
HOPELENTOPIB, SIKI CyTTEBO 301UIbIIYIOTH PIBEHb
UKIIIYHOTO afieHo3uHMOoHO(pochary (IAMD),
o 3abe3neuye OpOHXOMUIISATAIII0, BUIAJICHHS
PIIMHU 3 aJIbBEOJ Ta 3HIKCHHS 3arajieHHs |1,
25, 32, 33]. JloBeneHo, 0 CTUMYJISIIIS TpaHC-
MOPTY PIAVHM 3 aJIbBEOJ B1JI0YBAETHCS IUISIXOM
BITMBY TAM® Ha emitemnianbHi HATPi€BI KaHa-
JIM aJibBEOJI Yepe3 aKTUBALIIO0 €KCIIpecii BIAMO-
BimHUX TeHiB [32] Ta OUIOK-peryasTopa MeM-
OpaHHOI TPOBIAHOCTI XJOPHUX KaHAJIB
(CFTR). 3meHIIeHHs 3amajibHOI peakiiii 1ocs-
Ta€ThCSI MUISIXOM 3HMKCHHSI TPOYKITiT MeTiaTo-
piB 3amajeHHs, a TakoX 1HT1OyBaHHS TaKUX
dyHKIi# Makpodaris, miMdonuTie, eo3uHODI-
JB Ta HEUTPOP1TIB, K XEMOTAKCHUC, 3MEHIIICH-
HA aare3ii HEWTpodinmiB 1 JeTpaHysllii.
[TimBuIIEHHS KOHIIEHTpAIlii aMiaKy 3HaYHO 3HU-
Kye piBeHb TAM®, 1o pi3ko MiABUILYE MPO-
HUKHICTb €HJIOTENII0, aJbBEOJSIPHO-KAIIAP-
HUX MeMOpaH Ta crpusie GOpMyBaHHIO TOKCHY-
Horo HaOpsky nerenb (THJI). Ha BiamiHy Bifg
Kap/I10reHHOTO HAOpsKY JiereHb, y (opMyBaHHI
THJI 3a nii myJpMOTOKCHKAHTIB TOJIOBHA POJIb
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spread far beyond the emission zone.
However, it is reported that during the
largest accident involving the emission of
ammonia in Dakar (1992), it was possible to
be at a distance of 10-15 m from the emis-
sion zone only by covering the nose with a
handkerchief [3, 26].

After removing the victim from the zone
of ammonia action in the case of a stable
condition, start abundant washing the skin,
eyes and nasopharynx with water for 20
minutes. In the future, periodic washing is
carried out at least during the day. If the vic-
tim has impaired function signs of the car-
diovascular and bronchopulmonary systems
(tachycardia, arrhythmia, changes in blood
pressure, increased respiratory rate, bron-
chospasm, etc.), first aid measures aimed at
maintaining cardiac activity and breathing
are carried out. In addition to washing the
eyes, it is advisable to instill in them every
two hours a 30 % sodium sulfacyl solution,
a 1-2 % novocaine solution, or a 0.5 %
dicaine solution [25, 33].

Already in the first minutes after remov-
ing the victim from the lesion, it is necessary
to ensure the patency of the respiratory tract
using means to stop bronchospasm, if neces-
sary, sanitation of the tracheobronchial tree
and intubation are carried out. Of the bron-
chodilatory drugs, B-adrenoceptor agonists
are the most effective, which significantly
increase the level of cyclic adenosine
monophosphate (cAMP), which provides
bronchodilation, removal of fluid from the
alveoli, and reduction of inflammation [1,
25, 32, 33]. It has been proven that the stim-
ulation of fluid transport from the alveoli
occurs through the effect of cAMP on the
epithelial sodium channels of the alveoli
through the expression activation of the cor-
responding genes [32] and the cystic fibrosis
transmembrane conductance regulator
(CFTR). Reducing the inflammatory reac-
tion is achieved by reducing the production
of inflammatory mediators, as well as
inhibiting such functions of macrophages,
lymphocytes, eosinophils and neutrophils as
chemotaxis, reducing neutrophil adhesion
and degranulation. An increase in the con-
centration of ammonia significantly reduces
the level of cAMP, which sharply increases
the permeability of the endothelium, alveo-
lar-capillary membranes and contributes to
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HaJIGKUTh O€3MOCEPETHROMY TOIIKOKEHHIO
JIETEHEBUX MEMOPaH, NeCTPYKIIT MIKKIITUHHOT
PEUOBWHU, TIIBUIICHHIO CYIMHHOI POHUKHO-
CTl, MPUTHIYEHHIO CHHTE3Y CyJb(paKTaHTy Ta
HOTO eCTPyKIIii, MOPYIIEHHIO 1HAKTHBAIII1 010-
JIOT1YHO aKTUBHUX PEYOBHH (I_[I/ITOKIHIB) pi3Ko-
My MiIBUIICHHIO THCKY B MajoMy KOJi KpOBO-
o0iry. JleTanpHimie MaTOreHETUYHI MEXaHI3MH
¢dopmyBanns THJI 3a aii myJbMOTOKCUKAHTIB
Ta OPUHLIUIHN HOro (apMaKkoIoTiyHOi KOpeKIii
BukiageHi B poborax I1.A. TopkyHoBa Ta cmi-
BaBTOpiB [32, 33]. Cxema martorene3dy THJI
IPE/CTaBICHA Ha PUCYHKY.

bera-aronictu npu oTpy€eHHI aMiakoM e(ek-
TUBHI HE TUTBKHU MPH OpOHXOCTa3Mi, ane i mpu
THJI. Sxkmo ¢opma OTpyeHHS MYyIbMOTOKCH-
KaHTaMU BUPAXKEHA, PEKOMEHIIYE€ThCS BHYTPI-
ITHHOBEHHE BBEJICHHS CajbOyTaMouy, 110 3aro-
Oirae po3BUTKY IMCTPEC-CHHIPOMY Ta CIpPUSE
JKBiAIil HAOPSKY JereHb. Y pasi ypakeHHs
OpOHXOJIETEHEBOI CUCTEMU TaKUMHU ITyJIbMOTOK-
CHKAaHTaMH, SIK amiak, XJop, (OCreH peKoMeH-
JIYE€ThCSl 3aCTOCYBAaHHS CaJIbOyTamMoiy 1Mo 5 mr
koxHI 4 Tomuau [25, 26, 29]. OnmHOoYacHO MpU
BUpaXeHUX (POpMax ypakeHb OpPOHXOJETeHEBOI
CHUCTEMH PEKOMEHAYETHCS E€HAOOPOHXiadbHE
3acToCcyBaHHS cypdakTaHTa.

BucokoedexruBaumM 3aco60m [i1s1 mpodisiak-
TUKH Ta JIKyBaHHS OPOHXOJIETCHEBUX YPaKeHb,
ocobnmuBo THJI, BBaXkaroThCsl CTEPOIAHI TOPMO-
HU. OCHOBHI NEPETYMOBH JI0 1X 3aCTOCYBaHHS:
1) KOpTHKOCTEPOiIN MABUIYIOTH CHHTE3 MaK-

POKOpPTHUHY, sIKUH 1HT10y€e Pocdominazy A2;
2) BOHM CTa0UII3yIOTh JII30COMHU KIIITHH;

3) 1HriOyIOTh MPOLIEC AKTHUBAIII] TUIa3MIHOTEHY;
4) 3MEHIIYIOTh CUHTE3 NPOTEiHA3 Y TKAHUHHUX

(JIereneBnx) Makpogarax;

5) crpusitoTh peanizalii 3axucHoi Aii mpocra-
rma"anny El;
6) cpusitOTh 301IBIIEHHIO CUHTE3Y cypdakTaH-

Ta mHeBMoIUTamu [29, 33].

KpiM 11p0r0, KOPTHKOCTEPOIAM 3MEHIIYIOTh
OpOHXOOOCTPYKILIfO, IXHE CHCTEMHE 3aCTOCY-
BaHHS CTaOUII3y€e UEHTPAJIbHY TEMOIAMHAMIKY.
MosxiuBe 3aCTOCYBAaHHS SIK THTATSALIHHUX POopM
npenapariB (Oekar, cepeTun), Tak 1 mapeHTe-
paJIbHUX (JI€KCaMETa30H, MPEIHI30JI0H Ta 1H.).

Huni npodinakruyne Ta JiKyBaJlbHE 3aCTO-
CYBaHHSI KOPTHUKOCTEPOi/NiB Ha €Tamax Meaud-
HOI eBakyalli Mpu THKKUX (opMax OTPYEHHS
MyJIbMOTOKCUKAHTaMH CJI1J] BBAXKaTH OJJHO3HAY-
HO pJounuibHUM. IlepeBakaroTh I1HTANSIINHI
aepo3oibHI (QopMH mpemapaTiB. 3a Mepii
6 TOIMH peKOMEHyeThes 3pooutu 150 BauxiB,
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the formation of toxic pulmonary edema
(TPE). In contrast to cardiogenic pulmonary
edema, in the formation of TPE under the
action of pulmotoxicants, the main role
belongs to direct damage to the lung mem-
branes, destruction of the intercellular sub-
stance, increased vascular permeability, inhi-
bition of sulfactant synthesis and its destruc-
tion, violation of the inactivation of biologi-
cally active substances (cytokines), a sharp
increase in pressure in the small blood circu-
lation In more detail, the pathogenetic mech-
anisms of TPE formation under the action of
pulmotoxicants and the principles of its phar-
macological correction are described in the
works of P.A. Torkunov and co-authors [32,
33]. The scheme of the pathogenesis of TPE
1s presented in fig.

Beta-agonists in ammonia poisoning are
effective not only in bronchospasm, but also
in TPE. If the form of poisoning by pulmo-
toxicants is pronounced, intravenous admin-
istration of salbutamol is recommended,
which prevents the development of distress
syndrome and contributes to the elimination
of pulmonary edema. In case of damage to
the bronchopulmonary system by such pul-
motoxicants as ammonia, chlorine, phos-
gene, the use of salbutamol 5 mg every 4
hours is recommended [25, 26, 29]. At the
same time, endobronchial use of surfactant
is recommended for severe forms of bron-
chopulmonary system lesions.

Steroid hormones are considered a highly
effective means for the prevention and treat-
ment of bronchopulmonary lesions, especial-
ly TPE. The main prerequisites for their use:
1) corticosteroids increase the synthesis of

macrocortin, which inhibits phospholi-

pase A2;

2) they stabilize cell lysosomes;

3) inhibit the process of plasminogen activa-
tion;

4) reduce the synthesis of proteinases in tis-
sue (lung) macrophages;

5) contribute to the implementation of the
prostaglandin Elprotective effect;

6) contribute to an increase in surfactant

synthesis by pneumocytes [29, 33].

In addition, corticosteroids reduce bron-
cho-obstruction, their systemic use stabi-
lizes central hemodynamics. It is possible to
use both inhaled forms of drugs (beklat,
seretide) and parenteral ones (dexametha-
sone, prednisolone, etc.).
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Fig. Scheme of the pathogenesis of toxic pulmonary edema [32].
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INPOBJIEMHA CTATTSA

TOOTO BUKOpUCTATH Bech OanoHuymk. Hamami —
3aJIEKHO BiJ KIIHIYHOI KapTUHU YypaKECHHS.
[Ipyn HETOCTAaTHOCTI MICHEBOTO 3aCTOCYBaHHS
IHTAISALIHHAX KOPTUKOCTEPOIIIB X BXKMBAIOTH
napeHTepanbHo. OgHOYacHO MPOQITAKTUIHO
MPU3HAYAIOTHCS aHTHO10THKH [1, 25].

VY BiIiIeHH] 1HTEHCUBHOI Teparii mamieHTa
00pOoOISIOTh (SKIO 1€ HE MPOBOIUIIOCS paHi-
me). [lpusHadaeTbcs 3BOJOKEHUN KHCEHbD.
[TocTpaxknamni 3 omikom o0muy4si ab0 pOTOTIIOT-
KM HaJIeXaThb [0 TPy BHUCOKOTO PHU3HUKY
HaOpsKy roprani. [lokazanns g0 iHTYyOAi1 Taki:
rocTpa JauxajdbHa HEIOCTaTHICTh, TJIHOOKI
OITIKM OOJIMYYsl, OTIIKH, BU3HAYCHI TTPU OPOHXO-
ckorrii ab0 €HJIOCKOIIi, MPUTHIYEHHS TICUXIKH.
[Tpu HEOOX1AHOCTI TIepe T iIHTYOAIlIEr0 TOIITbHA
MIOTICPEIHS CeIallisl.

[Ipy mepopalbHUX OTPYEHHSAX IOLUIbHE
MpOMUBaHHS NUTyHKA. O4eBHIHO, IO ONFOBaH-
Hs B TMAIII€HTIB BUKJIMKATH HE CIIiJI, 00 YHUK-
HYTH TIOBTOPHOTO TIPOXO/DKEHHS XIMIYHO
aKTUBHOTO TOKCHMKAHTY Y€pe3 CTPaBOXIiJ.

OnHOYacHO  MPOBOAUTHCS  3MEHIICHHS
00’ eMy ITUPKYJTIOF0UYO01 KpoBi. /[ 11b0oT0 3acTO-
COBYIOThCS CEYOT1HHI, Hacamrmepe] IMeTNIeBl
JTIypeTUKH MBUAKOI Iii. [3 cydacHHX MeTomdiB
EKCTPAKOPIIOPAILHOT T€MOKOPEKLIi IMPOMOHY-
eTbes ynbpTpadinsrpais. OgHaK ciuij MaTh Ha
yBa3i, [0 BHACIJIOK T€MOKOHIICHTpAIIl KPOBi
il B'A3KICTh HAA3BUYAWHO TIJABUIILYETHCS.
JlomaTkoBe BUIAJICHHS PiAKOI YaCTHHH KpPOBI
ie OuIblie 301IbIIUTG KMOBIPHICTH TPOMOOEM-
OOJIYHMX YCKIJIAHEHb, IO € HAWYaCTIIIO
npuurHOIO cMepti Ha Bucoti THII [25, 33].

[TepcniekTuBHUM criocobom JikyBanHs THJI
Moxe Oyrn unmurodepes. JlaHe NPUITYIICHHS
IPYHTY€TbCS Ha 171€i BHAaJNEeHHS O010J0T14HO
AKTUBHUX PEYOBUH, IO BUIUISIFOTHCS JICUKOIIH-
TaMU Ta TPOMOOLIUTAMH, a TAKOXK MOKPALICHHS
PEOJIOTIYHUX BIACTUBOCTEH KPOBi, 3MEHIIICHHS
PU3UKY TPOMOOYTBOPEHHSI.

Buxoasiau 3 BHINEBUKIAICHUX YSBICHb TIPO
Hebe3neky Tpom003iB mpu THII, yciM TsKKO
orpyerum 3 kiiHikoro THJI mormineHO mpu-
3Ha4atu remapud 1,5-2 twc. om. koxkHi 1-1,5
roguau (30-50 Tuc. ox. y nepiry 100y HaOpsIKY,
10 PO3BUHYBCS) JI0 JIOCATHEHHS IIIbOBUX 3HA-
4YeHb AKTUBOBAHOTO YAacCTKOBOTO TPOMOOILIa-
CTUHOBOTO vacy [33].

[Ipy HacTaHHI aJNbBEOJISIPHOTO HAOPSIKY
XBOp1 MEPEBOAATHCS HA IITYYHY BEHTHJIALIIO
nerens (I1IBJI) 3 iHransiiero KUCHIO 1 aHTUITIH-
HUX 3ac00iB. OKCUTreHOTEepamnilo MPOBOIATH
TpuBaio. [Ipm momipHO BUpakeHIN TiNOKCIT
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Currently, the prophylactic and therapeutic
use of corticosteroids at the stages of medical
evacuation in severe forms of pulmotoxicant
poisoning should be considered unequivocal-
ly appropriate. Inhalation aerosol forms of
drugs prevail. In the first 6 hours, it is recom-
mended to take 150 breaths, that is, to use the
entire canister. In the future — depending on
the clinical picture of the lesion. In case of
insufficient local application of inhaled corti-
costeroids, they are used parenterally. At the
same time, antibiotics are prescribed prophy-
lactically [1, 25].

In the intensive care unit, the patient is
treated (if this has not been done before).
Humidified oxygen is prescribed. Victims
with facial or oropharyngeal burns are at
high risk of laryngeal edema. Indications for
intubation are as follows: acute respiratory
failure, deep facial burns, burns determined
during bronchoscopy or endoscopy, mental
depressmn If necessary, preliminary seda-
tion is advisable before intubation.

In case of oral poisoning, gastric lavage
i1s advisable. It is obvious that vomiting
should not be induced in patients in order to
avoid repeated passage of the chemically
active toxicant through the esophagus.

At the same time, the volume of circulat-
ing blood is reduced. For these purposes,
diuretics, primarily fast-acting loop diuretics,
are used. Among the modern methods of
extracorporeal hemocorrection, ultrafiltration
is offered. However, it should be borne in
mind that due to hemoconcentration of blood,
its viscosity increases extremely. Additional
blood liquid part removal will further
increase the likelihood of thromboembolic
complications, which are the most common
cause of death at the height of TPE [25, 33].

Cytapheresis can be a promising way to
treat TPE. This assumption is based on the
idea of removing biologically active sub-
stances released by leukocytes and platelets,
as well as improving the rheological proper-
ties of blood, reducing the risk of blood clot
formation.

Based on the above ideas about the dan-
ger of thrombosis in TPE, it is advisable to
prescribe heparin 1.5-2 thousand units to all
severely poisoned patients with TPE clinic.
every 1-1.5 hours (30—50 thousand units on
the first day of the developed edema) until
the target values of the activated partial
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HEOOX1THO TMparHyTH 10 MIHIMaJIbHO J0O-
cTaTHBOI 1031 KucHIO (40—60 %). [Ipu Bupaxe-
Hill rinoKcii BUNpaBaaHe 3aCTOCYBaHHS OKCUTE-
HOTepartii 3 OLTBII0I0 103010 KucHIO (10 100 %).
OntumaneanM € [1IBJI 13 TO3UTHBHUM THCKOM
y kiHui Bunuxy (IITKB) 5-10 mm BomgHOrO
cTOBIMYMKa. Y Hainpocrimomy BapianTti [ITKB
3IIMCHIOETHCS IUISIXOM BHUAUXY 4epe3 TPYOKY,
OMyIlleHy y Boay Ha 6—8 cm [32, 33].

[1TKB cnpusie mogosxeHHo ¢a3u ra3000mi-
HY, BIJIHOBJICHHIO MPOXITHOCTI IHXaJIbHUX
[UIAX1B Ta PO3TSHKHOCTI JIET€Hb, PO3IIPAaBICHHIO
aTeNeKTa30BaHUX JUISHOK, a TAKOX TEPEITKO-
Kae eKcynalii piIkoi YaCTUHU KPOBI 3 Kamiis-
PiB y MOPOXKHHUHY aTbBEON Ta 30LIbIIyE AHY-
3110 KHUCHIO dYepe3 allbBEOSIPHO-KAMUISIPHY
cuctemy. Pexum IITKB He mnonepenxae
HAOPSK JIETEHB, TIPOTE SKIIO BiH PO3BUBAETHCS,
Ma€ TTO3UTUBHUHN KIIHIYHUN e€(EeKT 1 J03BOIsE
3HU3UTHU KOHIEHTPAI[iI0 KUCHIO B Ta30Bii CyMi-
111, III0 BIAUXAETHCS.

[lepciekTHBHE BUKOPUCTAHHS TEMOKCUTCHA-
11ii, KOJM KPOB XBOPOTO HACHUYETHCS KUCHEM
EKCTPAKOPIOPAIbHO dYepe3 HaNiBIPOHUKHY
MeMOpaHy reMokcurenaropa [33].

Jlns 3MEHIIEHHS HEPBO3HOCTI, PYXOBOIO
3aHETIOKOEHHSI, BITIYTTS 3a{yXH 3aCTOCOBYETHCS
ceJlaTMBHA Teparllis B IOE€JHAHHI 3 aHTUTICTaMiH-
HUMH TIpenaparaMu. SKiio GpopMyeTbesi TOKCHY-
Ha eHmedanonaris 3aCTOCOBYIOTHCS HOOTPOIH
(LIMTUKOJIIH, HOOTPOIILJ, MEKCHIOJ, TaJaHTaMIH
ta iH.) JlikyBasbHO-peabiumiTAIliiHI 3aX0mu B
TaKOMY BHIIAJIKy MOBHHHI OyTH TpuUBaIUMH (2—
3 wmicsiti) ISl BUKITIOYEHHS PO3BUTKY KOTHITHB-
HUX MOPYIICHb.

[Tpu mosiBl MPOAYKTUBHOTO KAILTIO MPOBO-
JTUTHCST KOMIUIEKC 3aXOiB IIOA0 HOpMasti3arlii
JPEHYBAHHS MOKPOTHUHHS — KOHIUIIIIOBAHHS
MIOBITPsI, 1[0 BAMXAETHCS, a€pO30JbHA Teparrist
3BOJIOKYBaJIbHUMU 3acobamu (1-2 % pozumnH
rijpokapOoHaTy HaTpiro, (i3ioNOTIYHUN PO3-
49uH), OPOHXO- Ta MYKOJITUYHUMH TIpernapara-
MU (alleTHILUCTETH, aMOPOKCOI Ta 1H.), IPOTH-
3aMajJpHUMU TIpenapaTtaMy, MEXaHIYHe BHUa-
JICHHST MOKPOTHHHSI — aKTHBHE BiJKAILUTFOBAaH-
H$, 32 IOKA3aHHSAMH — CaHalliifHa OPOHXOCKOMIsS
[32, 33].

[Tpu magiHHI apTepiaabHOTO THCKY TOJIOBHI
3yCHUJUIA MalOTh OyTH CIIPSIMOBaHI Ha YCYHEHHS
CUHAPOMY MaJIOTO BUKHUIY. 3 I[IEF0 METOIO TpO-
BOJIUTHCS KApAIOTPOITHA MiATPUMKA HETIIKO-
3UJTHUMHU 1HOTPOMHUMH 3aco0aMu, IO Hale-
’aTh JI0 TPYIH aroHICTIB P-aJpeHOoperenTopiB
(mocdamin ta noOyramiH). BBeneHHs cedoriH-
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thromboplastin time are reached [33].

At the onset of alveolar edema, patients
are transferred to artificial mechanical lung
ventilation — intermittent mandatory ventila-
tion (IMV) with inhalation of oxygen and
antifoam agents. Oxygen therapy is carried
out for a long time. With moderately pro-
nounced hypoxia, it is necessary to strive for
a minimally sufficient dose of oxygen (40—
60 %). In severe hypoxia, the use of oxygen
therapy with a higher dose of oxygen (up to
100 %) is justified. Ventilator with a positive
end-expiratory pressure (PEEP) of 5-10 mm
water column is optimal. In the simplest ver-
sion, PEEP is carried out by exhaling
through a tube lowered into the water by 6—
8 cm [32, 33]. PEEP contributes to prolong-
ing the phase of gas exchange, restoring the
patency of the respiratory tract and the dis-
tensibility of the lungs, straightening the
atelectasis areas, and also prevents the exu-
dation of the blood liquid part from the cap-
illaries into the alveolar cavity and increases
the diffusion of oxygen through the alveo-
lar-capillary system. The PEEP regimen
does not prevent pulmonary edema, but if it
develops, it has a positive clinical effect and
allows you to reduce the concentration of
oxygen in the inhaled gas mixture.

Promising use of hemoxygenation, when
the patient’s blood is saturated with oxygen
extracorporeally through the semipermeable
membrane of the hemoxygenator [33].

Sedative therapy in combination with
antihistamines is used to reduce nervous-
ness, movement anxiety, and a feeling of
nausea. If toxic encephalopathy is formed,
nootropics (citicoline, nootropil, mexidol,
galantamin, etc.) are used. Treatment and
rehabilitation measures in this case should
be long (2—-3 months) to exclude the devel-
opment of cognitive disorders.

When a productive cough appears, a set
of measures is taken to normalize sputum
drainage — air conditioning, aerosol therapy
with moisturizing agents (1-2 % sodium
bicarbonate solution, saline solution), bron-
cho- and mucolytic drugs (acetylcysteine,
ambroxol, etc.), anti-inflammatory drugs,
mechanical removal of sputum — active
expectoration, according to indications —
remedial bronchoscopy [32, 33].

With a drop in blood pressure, the main
efforts should be aimed at eliminating the
small ejection syndrome. For this purpose,
cardiotropic support is carried out with non-
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HUX Yy I[bOMY BHUIIAJKy MPOTHUIIOKA3aHE. 3acTo-
CYBaHHS aJpeHaJIiHy, HOpaJpeHaJliHy, Me3aro-
HY TaKOX TMPOTUIIOKA3aHE, OCKUIBKHA BOHH,
PI3KO 3MIHIOIOYM TeMOAMHAMIKY (BHACIIAOK
crasMy CyAMH BEJIMKOIO KOJIa), CHpHUSIOTH
MMOCUJICHHIO HAOpsKY JiereHsb [33].

JlikyBaHHsA XIMIYHUX OIIKIB IMIKIpH 3a1H-
CHIOETBCS 3a 3arajJbHUMU IMpaBUIAMH 1 BKIIO-
yae TPOMHUBAHHS, BBEACHHS IPOTUIIPABIIEBOL
CHUpPOBATKH, aHAJIbIe3110, IEPBUHHY XIpypriuyHy
00pOoOKy.

BucHoBku

1. OTpy€eHHs1 aMiakoM, [IT0 BUHUKAIOTh TIepe-
Ba)KHO BHACJIIJIOK TEXHOTEHHUX aBapiil Ta KaTa-
cTpod, XapaKTepuU3ylOThCs MEPEBAXKHO ypa-
JKeHHSIM OpOHXOJIETEHEBO1 CHUCTEMHU, OUEH,
mkipu. [Ipu BXHBaHHI pO3YMHIB aMiaKy Bcepe-
JUHY PO3BUBAIOTHCSA YPAKEHHS MOPOKHUHU
poTa, CTPaBOXOY, IITYHKOBO-KHUIIIKOBOTO TPaK-
Ty Ta CUCTEMHI MOPYIICHHS.

2. BupaxeHi GpopMHu IHTOKCHKAIIIl XapaKTe-
pu3yroThcsi popMyBaHHSIM OpPOHXITY, OOCTPYK-
TUBHOI XBOpPOOW JIET€Hb, PECIIPATOPHOTO
JIUCTPEC-CUHAPOMY, HEPIIKO W TOKCUYHOTO
HAOPSKY JIETEHb.

3. KomOinoBaHa tepamisi BUpaKeHUX (Popm
ypakeHHs] OpOHXOJIETEHEBOI CUCTEMU MICTHUTh
3aCTOCYBaHHS 0O€Ta-aroHICTIB, KOPTUKOCTEPOi-
JIiB, OKCUTE@HOTEpaIii, eHJ0TpaxiaJbHe BBEIACH-
H cypdakTaHTy, IpeHyBaHHS MOKPOTHHHS,
npU3HauYEHHsI aHTUTpoMOOTHYHOT Tepamii. [Ipu
(dbopMyBaHHI YCKIaJHEHb (XPOHIYHOTO OpOHXI-
Ty, OpOHX1aJIbHOI aCTMHU, OOCTPYKTUBHOI XBO-
poOu JiereHb, TOKCUYHOI eHIledanonarii) XBopi
noTpeOyIOTh TPHUBAJIOTO PpeadlaiTaliiiHOTO
JKyBaHHS 3 BKJIIOUYEHHSIM CaHATOPHO-KYpOPT-
HOT Tepartii.
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glycoside inotropic agents belonging to the
group of B-adrenoceptor agonists (dopamine
and dobutamine). Administration of diuretics
in this case is contraindicated. The use of
adrenaline, norepinephrine, and mesatone is
also contraindicated, because they, by sharply
changing hemodynamics (due to spasm of
the vessels of the great circle), contribute to
the increase of pulmonary edema [33].

Treatment of skin chemical burns is carried
out according to general rules and includes
washing, administration of anti-tetanus serum,
analgesia, and the primary surgical one.

Conclusions

1. Ammonia poisoning, which occurs
mainly as a result of man-made accidents and
disasters, is characterized mainly by damage
to the bronchopulmonary system, eyes, and
skin. When ammonia solutions are taken
internally, damage to the oral cavity, esopha-
gus, gastrointestinal tract and systemic disor-
ders develop.

2. Strong forms of intoxication are charac-
terized by the formation of bronchitis,
obstructive lung disease, respiratory distress
syndrome, and often toxic pulmonary edema.

3. Combined therapy for severe forms of
bronchopulmonary system damage includes
the use of beta-agonists, corticosteroids, oxy-
gen therapy, endotracheal administration of
surfactant, sputum drainage, and the appoint-
ment of antithrombotic therapy. When com-
plications develop (chronic bronchitis,
bronchial asthma, obstructive pulmonary dis-
ease, toxic encephalopathy), patients need
long-term rehabilitation treatment, including
sanatorium-resort therapy.
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