66

KJITHIYHA TOKCHUKOJIOI'TA
CLINICAL TOXICOLOGY

DOI: 10.33273/2663-4570-2023-95-2-66-86
YOK: 615.9:546.683

M. Banan', B.C. Weiman’', MN.T. XXminsxo', [.0. , O.M. Poxkosa®, H.B. aine',
.M. Banan', B.C. Weiiman', MN.T. X o', [.0. Az6a?, O.M. Poxkoea®, H.B. K 1
.I. Kyapssuesa', B.C. Jlicocbka', Yepmuux H.I1.
A.l. K 1,B.C.N1 L4 H.n.!
]ﬂerGBHe niaNPMEMCTBO «HayKOBMI LIEHTD NPEBEHTUBHOI TOKCHKOMOTT, Xap40BOI TA XiMiyHOT Ge3neku
imeni akagemika J1.I. Measens Minictepctsa oxoporn 3qopos’s Ykpainms, m. Kuis, Ykpaina
JLI. M M p P pos's Ykp Kuis, Ykp
2HauioHansHmi yHisepcuteT oxoporu saopos’s Yipaikm imeni M1, LLynwka, m. Kuis, Ypaina
SK3KOP «Kuiscbke obracHe 6iopo cyaoBo-meandHoi ekcneptiau, m. Kuis, YkpaiHa

YOOCKOHANEHHS AUDEPEHLIAHOI AIATHOCTUKU
FOCTPUX NMEPOPAJIbHUX TA IHFTANALIAHNUX OTPYEHD
CMONYKAMU TANIIO, MATOTICTOJIOrIA TA CTPATETIA
JNIKYBAHHS (HA OCHOBI TPYNOBUX BUNAZKIB)

PE3IOME. Ananiz nimepamypuux 0anux ma 1achux 00CHioNceHb 6UABUE 3POCIAHHS KLTbKOCH KPUMIHATGHUX, 4 MAKOJIC BUNAOKO-
gux eocmpux ompyens cnonykamu maniio (TI°) y ecix kpainax, 30kpema it ¢ Vkpaini, wo, 6 momy uuciui, nog s3ano 3 0CmynHicmio
TI* y mepeoici Inmepnem. Haituacmiwie ye 2pyno6i 6unaoku, Hepioko 3 1emanbHumMu HACLiOKami abo 3 HACMYNHOIO IHEAIOHICNIO, WO
00YMOBIEHO BIOMEPMIHOBANUM BCMAHOBIEHHAM 0ideHO3y MA NIZHIM NpUsHayeHHsImM anmudomnoi mepanii. Heobxiono epaxogysamu,
wo 6 yMoeax eiiinu 6 Ypaini icnye niosuuenuti pusux sacmocyeanns Tl 3 mepopucmuynoio memoo.

Mema. Ha ocrosi ananizy wo0ennoi OUHAMIKU PO3GUMKY KIIHIYHUX NPOSIBLIE, XIMIKO-MOKCUKOLOIUHUX, OIOXIMIUHUX, eleKmpPOHeupo-
MI02papiuHUX NOKA3HUKIE MA NAMOICMONO2IYHUX OGHUX YOOCKOHAIUMU OUepeHyitiHy OlaeHOCIMUKY KIIHIYHUX CUHOPOMIB Y X80PUX
3 20CMpPUMU NEPOPATLHUMU MA TH2ANAYIUHUMY OMPYEHHAMU CROTYKAMU MATTIO.

Mamepianu ma memoou. 30iiicheno HayKoeutl anaiiz Oanux Kimepamypu 3 6UKOPUCIIAHHAM pepepamusrux 6a3 OaHUX HayKosux 0io-
JOMeK ma 61acHux A0CaioxHcersb oo 00006020 HAPOCMAHHA KIIHIUHUX, 0COOTUEO HeBPOToiuHUX cneyudiunux ons ompyerns TI*
CUMNIMOMIG HA (YOHI 2ACMPOIHMECMUHATLHUX NOPYUieHb, BUKopucmarno KiiHiuHi, 1a00pamopHi, eleKmpoHetpoMioepaghiuni, moxkcu-
KOGHARIMUYHI MA NAMOICMONO02TUHT MemOoOu 00CTIOHCEHD.

Pesynbmamu. Busnaueno wjo00008y nociioogHicm nossu ma po3sumky OCHOBHUX CReyupivHux cumnmomie 20cmpo2o ompyenns Tl
30 HU3LKUX [ BUCOKUX 003, U0 00360IIA€ 6 Nepudi OHI 3anido3pumu OMpYEHHsL | C0EYACHO NPOBECU MOKCUKOTO2IUHe 00CTIONHCEHHs Md
APUSHAYUUMU AHMUOOMHY | 0eMOKCUKAYIIHY mepaniio: 6 nepuii 2 000U y NOCMPANCOAIUX Ha M 2ACMPOIHMECMUHATLHOT NAMono2ii
3'e10mbCs 60MOYL napecmesii He CMIiNbKU 8 KIHYIBKAX, CKIIbKU 8 NOPOJICHUHI POMA Npu NEPOPATbHUX OMPYEHHAX I N0 X0OY BEPXHIX
OUXATILHUX WLTAXI8 NOPAO 3 NEKYYUMU OOTAMU 3 2PYOUHOIO MA OXPUNTUM 2010COM — NPU TH2ATAYIIHUX OMPYEHHAX, HA 3—4-i OeHb
nepeo nosisolo anoneyii 3'16As10MbCs. NOCMIUHL NAPecme3ii 6010CIHOL YACMUHU 201108U 3 0OHOUACHOIO NOSBOI0 BOZHUWEeB0] NieMEHMA-
Yii WIKIpU ma nOMeMHIHHAM KOPeHig 8010ccs, V nepuui OHI IHMOKCUKayii 3'A6110MbCsl IHMeHCUBHI neKyyi cumempuyHi 6oni ma nape-
cmesii He MiTbKU 6 KiHYIBKAX, 0coOIUBO 8 0OACMI CINON, TUMKOBUX M'A316, M'3i6 GHYMPIUHbLOI NOBEPXHI CIMe2OH, NIeY08020 NOACY,
2PYOHOI KIIMKU, a 11 0COONUB0 MOWOHKY 8 YOTLOBIKIB | MONOUHUX 347103 Y HCIHOK. CRI6CMAGIeHHs KIIHIKO-MOKCUKONOIYHUX | NAMo2i-
CIMONIO2IMHUX NOKAZHUKIE 3ACEIOYUIO0 NOTIOP2AHHE YPANCEHHS. OP2AHIZMY U Ompyerni sucokumu oozamu TI™.

Bucnosxu. Bucoxa mokcuunicms cnonyk manio, picm KpuMIHAIbHUX iHYUOEHMIS, NOMEHYIUHUL PUSUK 3ACMOCY8aAHHS IX 3 OuepCill-
HOIO MA MEPOPUCIUYHOI0 MEMOI0 6 YMOBAX 6itinu 6 Ykpaini, 00ymosooms nompedy ocoonusozo kowmpono 3a obizom TI", 6noky-
8aHHs catimig 6 [nmepremi 3 02010UIEHHAMU HPO NPOOAXHC BUCOKOMOKCUUHUX XiMiuHux pedosun. [lompebdye yeazu npobrema 3abesne-
YeHHs HAABHOCI 6 anmeyHill mepedci cneyudhiunozo awmuoomy Qepoyuny, a MmaKoxte CMeopeHHs pe3epey aHmuoonie 0ia TKeioayii
HACTIOKI8 HAO3BUYATIHUX CUMYAYTL.

Knirouosi cnosa: cnonyku maniio, 20cmpi KpUMiHAIbHI OMPYEHHS, NOCTIO0BHICHb CUMNIMOMAMUKLY, NAMOZICMONO0IA.
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IMPROVEMENT OF THE DIFFERENTIAL DIAGNOSTICS OF ACUTE ORAL AND INHALATION POI-
SONING BY THALIUM COMPOUNDS, PATHOHISTOLOGY AND TREATMENT STRATEGY (BASED
ON GROUP CASES)

ABSTRACT. Analysis of literature data and own research showed an increase in the number of criminal and accidental acute poi-
sonings with Tl compounds (TI") in all countries, in particular in Ukraine, which, including, is due to the availability of TI" on the
Internet. Most often, these are group cases, often with fatal consequences or subsequent disability of patients, which is due to delayed
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diagnosis and late appointment of antidote therapy. It must be taken into account that in the conditions of war in Ukraine, the potential
risk of using TI" for terrorist purposes is increased.

Aim. Based on the analysis of the daily dynamics of the development of clinical manifestations, chemical-toxicological, biochemical,

electroneuromyographic indicators and pathohistological data, improve the differential diagnosis of the main clinical syndromes in

patients with acute oral and inhalation TI" compounds poisoning.

Materials and Methods. A scientific analysis of literature data was carried out using reference databases of scientific libraries and
own research on the daily increase of clinical, especially neurological symptoms specific for TI™ poisoning against the background of
gastrointestinal disorders. Clinical, laboratory, electroneuromyographic, toxicoanalytical and pathogistological research methods

were used.

Results. The daily sequence of the occurence and development of the main specific symptoms of acute Tl poisoning with low and high

doses has been determined, which makes it possible to suspect poisoning in the first days and conduct a toxicological examination in

a timely manner and prescribe antidote and detoxification therapy: in the first 2 days, the victims, against the background of gastroin-

testinal pathology, develop painful paresthesias not so much in the limbs, but in the oral cavity in case of oral poisoning and along the
course of the upper respiratory tract, along with burning pains behind the sternum and a hoarse voice - in case of inhalation poisoning;

on the 3rd-4th day before the appearance of alopecia, permanent paresthesias of the hair part of the head appear with the simultaneous

appearance of focal pigmentation of the skin and darkening of the hair roots; in the first days of intoxication, intense burning symmet-

rical pains and paresthesias appear not only in the extremities, especially in the area of the feet, calf muscles, muscles of the inner sur-

face of the thighs, shoulder girdle, chest, but also especially the scrotum in men and mammary glands in women. A comparison of clin-

ical-toxicological and pathohistological indicators proved multi-organ damage to the body in case of poisoning with high doses of TI".

Conclusions. The high toxicity of TI" compounds, the growth of criminal incidents, the potential risk of their use as terrorist purposes
in the conditions of the war in Ukraine, determine the need for special control over the circulation of TI*, blocking sites on the Internet
that advertise the sale of highly toxic chemicals. The problem of ensuring the availability of a specific Ferrocin antidote in the phar-

macy network, as well as the creation of an antidote reserve to eliminate the consequences of emergency situations, requires attention.

Keywords: Tl compounds, acute criminal poisoning, sequence of symptoms, pathogistology.

Beryn. Cepexn rocTtpux KpUMiHAJIBHUX
OTpy€EHb MeTajlaMu 3a ocTaHHi 20 pokiB onHE 3
HEepUINX Micllb y CBITI Ta B YKpaiHi MOCIIal0Th
oTpyeHHs cronykamu Tajiro (T1) [1-5, 21-23].
Onucano HaBMuCHe 3actocyBanus T1' 3 nuBep-
ciffHoro meroro B Cupii mix vac BiiiHu 2018
POKY [6], KOJIM TOCTpE OTPYEHHS LIUM TOKCUKAH-
TOM BHHHKJIO B 17 0ci0 (mopocnmux Ta miTei)
MTICJIst BAKUBAHHS B 1KY COJIOOIIIB, KYTUICHUX Ha
pUHKY. BimoMi BUMajgku rpymnoBUX OTPYEHb Y
Kutai [7]. IligBumieHHS YacTOTH TOCTPHX
orpyenb TI" came 3a 11eit 9ac GLIBIIICTE aBTOPIB
MOB'SI3YIOTh 3 MPOJAKEM PI3HUX BUCOKOTOKCHY-
HUX CIIOJNYK, 30kpema cronyk T1 B iHTepHeTi.

Jlo 80-90-x pokiB MUHYJIOTO CTOPiYYsl COJMi
TI" mmpoxo BUPOOISITHCS Ta BUKOPHCTOBYBAJTH-
csl B CUIBCHKOMY TOCIIOJIapCTBI B yCiX KpaiHax
SK PONEHTHLIUIN Ta 1HCEKTUIIU/IHU, @ TAKOX MPU
IPOTPYIOBaHHI 3epHa.

VY 2000-x pokax y OUIBIIOCTI KpaiH BUPOO-
HUITBO Ta BUKOPUCTAHHS B CUIBCHKOMY T'OCIIO-
JIapCTBi Yepe3 BUCOKY TokcuuHicTs T1" icroTHO
CKOPOTHJIOCS, PI3KO 3HU3MJIACS JIOCTYIHICTb,
10 3yMOBWJIO 3MEHIIIEHHS KPUMIHAJIBHUX, CYi-
[IU/IaJIbHUX 1 BUMIQJKOBUX OTPY€HB. AJle y Kpai-
Hax [liBmenHo-CximHoi A3ii BUPOOHHIITBO Ta
sactocyBanHs Tl" y cinbChKOMY TroCIomapcTBi
TpHUBa€. 3 PO3MOBCIOKEHHSAM 1HTEPHETY 301J1b-
IMjacst KUTbKICTh CalTiB 3 OTOJIOIIEHHSIMH PO
npoaax cynabdary Tl i immux coneit T1 ryprom
1 B po3api6 3 Kuraro, [lakucrany, Ipany, Cupii,
Iunii Ta in. [6, 7, 10-12]. Hlupoka AOCTYIHICTD
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Introduction. Among acute criminal poi-
sonings with metals over the past 20 years,
one of the first places in the world and in
Ukraine is occupied by poisoning with TI"
compounds (TI17) [1-5, 21-23]. The deliberate
use of T1" for subversive purposes in Syria
during the 2018 war [6] has been described,
when 17 people (adults and children) were
acutely poisoned by this toxicant after eating
sweets bought in the market. There are
known cases of group poisoning in China
[7]. Most authors associate the increase in
the frequency of acute T1" poisoning during
this time with the sale of various highly toxic
compounds, in particular Tl compounds, on
the Internet.

Until the 80s and 90s of the last century,
TI" salts were widely produced and used in
agriculture in all countries as rodenticides and
insecticides, as well as in grain poisoning.

In the 2000s, in most countries, the pro-
duction and use in agriculture due to the high
toxicity of TI" significantly decreased, the
availability decreased sharply, which led to a
decrease in criminal, suicidal and accidental
poisonings. But in the countries of Southeast
Asia, the production and use of T1" in agri-
culture continues. With the spread of the
Internet, the number of sites with advertise-
ments for the sale of Tl sulfate and other Tl
salts in bulk and at retail from China,
Pakistan, Iran, Syria, India, etc. has increased
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[UX BUCOKOTOKCUYHHX CIIOJIYK 1 3yMOBUJIA 3pO-
CTaHHS YaCTOTH IOCTPUX SIK MOOJMHOKHUX, TaK 1
IPyMNoBHX OTpyeHb T1" mepeBakHO KpUMiHAIIb-
HOTO XapakTepy B yCiX KpaiHax cBITy [24].

Binpmiicts T1T Hanexkarp 10 BUCOKOTOKCHY-
HUX croiiyk 1 kiacy HeGe3neku, IpuyoMy CTy-
MiHb IXHbOI TOKCUYHOCTI 3pOCTAaE yepe3 MiABU-
IIEHY PO3YMHHICTD Y BOJI1, aJIKOTOJIbHUX HATOSIX
Ta 1HmUX piguHax. Pozumnni comi Tl Bemok-
TYIOThCS SIK IIPU NIPUIMAHH] BCCPEIUHY (IPOTS-
roMm 2-3 roauH), TaK 1 npu NapeHTepanbHOMY
BBEJICHHI, YepEe3 IHTAKTHY ILIKIPY, a TAKOXK OpOH-
XOJIETEHEBY CHUCTEMY IPH IHTAJSILIMHOMY Hal-
xo/xeHHi1. CiijJ 3a3Ha4uTH, 1110 100pe pO3UHHHI
coni Tl (cynbar, anerar, kapOoHaT) LIBUIIIE
BCMOKTYIOTbCSI B KUIIKIBHHUKY, HI)K MEHIIl pO3-
yuHHI (cynbdin Ta Homun). Ilicna nepopanbHo-
ro HaaxomkeHHs cynbdary Tl 1o opranizmy BiH
BUSIBJISIETHCSL B KaJIl Ta C€4l BXKE Yepe3 TOfuHY.
UYepes 1-2 no6u ioro migBUINEH! KOHIIEHTpaIlii
BU3HAYAIOTHCSl B TEUiHII, HUPKAX, CEPIl, S€Y-
Kax, MO3KOBI{ TKaHUHI Ta NepuPpepUIHUX HEp-
Bax. B oprani3mi jgonMHu i TBapUHH CHOIYKH
T1 He MeTabom13yI0ThCsl 1 BUBOATHCS MEPEBAK-
HO HHUpKaMu 3 cedero (1o 70 %) ta kayiom, a
TaKOX 31 CIMHOIO, IOTOM, CJIbO3aMH, IPYyAHUM
MoJiokoM. [lepioa HamiBBUBEIEHHS 3 OPTraHi3My
JIOJUHU 3aJICKUTh BiJ J03U, BiKY, (PyHKIII
HUPOK 1 KonuBaeThes Big 4 no 30 nHiB, ane
HEPIJKO MiJBUILEHA KOHIIEHTpALisi MOXE CIO-
CTEpIraTUCsl MPOTATOM JIEKUIBKOX MICSIiB. Y
HOpMI B KpoBi BMICT Tl He MOBHHEH TIEPEBUIILY-
Batu 2 MKr/1, y ceui — 200 mkr/n [8-10].

CMepTh HacTae INpU BKUBAaHHI BCEPENUHY
10—15 mr pozuunenoi coii Tl Ha 1 kr macwu Tina,
ajie OIMCaHO CMEPTEIIbHI BUMIAJKHU 1 32 HIDKUMX
103. BupimanbHy posib y HOPATYHKY XBOPOTO
Bijirparoth antuaoTu [11-18].

Ha sxainb, rocrpe otpyenns T1™ y 6imbmiocTi
BUIAJIKIB JI1arHOCTYEThCS I13HO, OCKIJIbKHU
nepiii 5—7 AHIB MOCTpakIaduX TypOyIOTh CKap-
I'Ml, XapaKTepHI JJIs1 Xap4yoBOi 1H(EKIIi: Hy10Ta,
OroBaHHS, MPOHOC, TOJIOBHUM O111b, TT1JIBUIIICH-
Hs Temrieparypu 110 37,5-38°C, 3 skumMu XBODi,
SK MPaBUIIO, TOCIITATIZYIOTHCS 0 1H(EKIIIHO-
ro abo TepamneBTUYHOrO BIIJIJICHHS. AJie CIiJ
B1JI3HAUUTH, 1110 BXKe Ha 3-4-i, a HEPIJIKO BXKE U
Ha 2-W JIeHb NPHUEJHYIOTHCS HEBPONOIiHI
CHMIITOMH: XBOPOO/IMBI MapecTesii B KHCTIX,
CTONAax Ta IHIIMX JUISHKAaX TUIa, 1HTEHCHBHI
6omi B M’A3aX. IXHe mifcuneHHs Ta nossa cnad-
KOCTI B KIHIIIBKaX, Cy/IOMHU Ha (hOHI1 ITiIBUIIICHO]
TeMIieparypu, oOyMOBIIIOE, SIK MPaBUIIO, Mepe-
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[6, 7, 10-12]. The wide availability of these
highly toxic compounds has led to an
increase in the frequency of acute single and
group TI" poisonings, mainly of a criminal
nature, in all countries of the world [24].

Most TI" belong to the highly toxic com-
pounds of the Ist class of danger, and the
degree of their toxicity increases due to
increased solubility in water, alcoholic bev-
erages and other liquids. Soluble salts of Tl
are absorbed both when taken orally (within
2-3 hours) and when administered parenter-
ally, through intact skin, as well as the bron-
chopulmonary system when inhaled. It
should be noted that highly soluble Tl salts
(sulfate, acetate, carbonate) are absorbed
faster in the intestine than less soluble ones
(sulfide and iodide). After oral administra-
tion of TI sulfate to the body, it is detected in
feces and urine after one hour. After 1-2 days
its increased concentrations are determined
in the liver, kidneys, heart, testicles, brain tis-
sue and peripheral nerves. In the body of
humans and animals, Tl compounds are not
metabolized and are excreted mainly by the
kidneys with urine (up to 70 %) and feces, as
well as with saliva, sweat, tears, and breast
milk. The Tl half-life in the human body
depends on the dose, age, kidney function
and varies from 4 to 30 days, but often an
increased concentration can be observed for
several months. Normally, the content of Tl
in blood should not exceed 2 ug/l, in urine —
200 pg/1 [8-10].

Death occurs when 10—15 mg of dissolved
Tl salt is taken orally per 1 kg of body weight,
but fatal cases have also been described at
lower doses. Antidotes play a crucial role in
saving the patient's life [11-18].

Unfortunately, in most cases, acute TI"
poisoning is diagnosed late, because the first
5-7 days the victims are bothered by com-
plaints typical of a food infection: nausea,
vomiting, diarrhea, headache, temperature
rise to 37.5-38°C, with which patients usual-
ly are hospitalized to the infectious or thera-
peutic department. But it should be noted
that on the 3rd-4th, and often on the 2nd day,
neurological symptoms appear, such as
painful paresthesias in the hands, feet and
other parts of the body, intense pain in the
muscles. Their intensification and wikness in
the limbs, and fever-induced convulsions
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BEJICHHS XBOPHUX Yy HEBPOJIOTIYHE BiIIUICHHS 3
1i103poto Ha Helpoindekiito. | mumre Ha 8—14-ii,
a Hepigko 20-i 1eHb TICHA TMOSBU AUQPY3HOI
anornerii [20-21] Ta pyXoBHX MOpPYIIEHb, XBOPI
MEPEBOAATHCS IO TOKCHKOJIOTTYHOTO BiJUTiIICHHS
a00 BIIMIJICHHS IHTEHCUBHOI Tepamii 3 TiT03-
POIO Ha TOCTPE OTPY€EHHS TI".

ITi3Hst 1iarHOCTHKA MPU3BONTE 10 PO3BHTKY
CTIMKHX HCBpOJ‘IOFl‘IHI/IX MOpyLIeHb Ta 1HBai-
au3ailii, a Hepiiko i A0 mepemyacHoi cCMepTi
namieHTiB [13, 22, 23].

OTxe, HaraJIbHUM € MUTAHHS 1010 KOHIICHT-
parii yBaru Ha cneumbquHx CHUMIITOMAaX 1HTOK-
CHKaii TI" yxe B Tepii JIHi 3aXBOPIOBAHHS JULS
ONTHMI3alii PAaHHBOT JIArHOCTHKH Ta JIKYBAHHS.

Mera. Ha 0cHOBI aHaIi3y IOACHHOT AMHAMI-
KH PO3BUTKY KIIHIYHHX TPOSABIB, XIMIKO-TOKCH-
KOJIONYHHX, OIOXIMIYHHX, EIEKTPOHEHpOMio-
rpadiYHUX TOKa3HUKIB Ta MaTOTiCTONOTIYHUX
JMAHUX YIOCKOHATWTH IUQEPEHINHHY aiarHo-
CTHUKY OCHOBHHX KIIIHIYHUX CHUHIPOMIB y XBO-
pUX 3 TOCTPUMH MEPOPANBHAMH Ta iHrasiLliii-
HUMH OTpyeHHsAMH crionykamu Tl st onrumi-
3alii paHHbOT A1aTHOCTUKHU Ta JiKyBaHHS.

Marepianu Ta MeTOIH. [Tommpenus
TOCTPHX OTPY€Hb TI" y pi3HuX KpaiHax BUBYEHO
Ha OCHOBI AHAJNITHYHOTO OIISAAY IMyOJiKarliif
HaykoBuX OiOmioTtexk Pub Med, Medline ta Hay-
koBHUX BuaaBHHMITB Elsevier, Pub Med, Central,
BMJ group Ta iH.

AmHani3 i NpUYMHN BUHUKHEHHS TOCTPUX TPY-
noBux orpyedp T1° B Ykpaini, 30KpemMa B
KuiBchkiil 06macTi, 32 OCTaHHI POKH, a TaKOXK
KJIHIKO-/11arHOCTUYHE 00CTEKEHHS Ta JIIKyBaHHS
XBOPHX MPOBOIMJINCA HA 6a3i KHII «KwuiBchka
MIChKa KIIiHIYHA JTKApHS MIBHIAKOT MEIHTHOI
JOTIOMOTW (i — JTiKapHs) Ta BiAIUJICHHS IHTeH-
cuBHoi Tepamii KHIT KOP «KwuiBchka oGmacHa
KJTIHIYHA JTIKapHs (a1l — o0lacHa JIiKapHs ).

XiMiKO-aHAMITHYHI JOCHIIKEHHS O1070rid-
HOTO MaTepiajy MaIli€HTiB, aTKOTOJILHUX HAIOiB
Ta 00’€KTIB HABKOJHIIHBOTO CEpPENOBHILNA Ha
BMmicTt Tl Oyno 3mificHeHO B ;abopartopii ene-
meHTHoro anamizy Il «HaykoBuii LEHTp mpe-
BEHTHBHOI TOKCHKOJIOTIi, Xap4oBOi Ta XiMi4HO
Oesmexku iMeHi akagemika JI.I. Mensens
MiHicTepcTBa OXOpOHHU 370pOB'st YKpaiHU»
(mam — HaykoBuil IIEHTp), BUKOPHCTOBYBABCS
aTOMHO-eMicCiifHui crekTpomeTp «Shimadsu
ICPE — 9820».

[TaToricTonoriyai TOCHTIIKEHHS 3pa3KiB TKa-
HUH XBoporo C., MOMeporo BHACIIOK TOCTPO-
ro orpyenns T1*, Bukonano Ha 6a3i KuiBchkoro
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usually lead to the transfer of patients to the
neurological department with suspicion of
neuroinfection. And only on the 8"-14%, and
often on the 20" day after the appearance of
diffuse alopecia [20-21] and movement dis-
orders, patients are transferred to the toxicol-
ogy department or the intensive care unit
with suspicion of acute TI" poisoning.

Late diagnosis leads to the development
of persistent neurological disorders and dis-
ability, and often to the premature death of
patients [13, 22, 23].

Therefore, it is urgent to focus attention
on the specific symptoms of TI" intoxication
already in the first days of the disease to opti-
mize early diagnosis and treatment.

Aim. Based on the analysis of the daily
dynamics of the development of clinical
manifestations, chemical-toxicological, bio-
chemical, electroneuromyographic indicators
and pathohistological data, improve the dif-
ferential diagnosis of the main clinical syn-
dromes in patients with acute oral and inhala-
tion Tl compounds poisoning to optimize
early diagnosis and treatment.

Materials and Methods. The prevalence
of acute TI" poisoning in different countries
was studied based on an analytical review of
scientific publications using scientific
libraries Pub Med, Medline and scientific
publishers Elsevier, Pub Med, Central, BMJ
group and other databases.

The analysis of the causes of acute group
TI" poisonings in Ukraine, in particular in the
Kyiv region, in recent years, as well as the
clinical and diagnostic examination and
treatment of patients, was carried out on the
basis of the "Kyiv City Clinical Hospital of
Emergency Medical Care" (hereinafter — the
Hospital) and the intensive care unit therapy
of the "Kyiv Regional Clinical Hospital"
(hereinafter — Regional Hospital).

Chemical-analytical studies of the patients
biological material, alcoholic beverages and
environmental objects for Tl content were
carried out in the elemental analysis labora-
tory of the State Enterprise "L.I. Medved's
Research Center of Preventive Toxicology,
Food and Chemical Safety of the Ministry of
Health of Ukraine" (hereinafter Research
Center), the atomic emission spectrometer
"Shimadsu ICPE - 9820" was used.

Pathohistological studies of tissue sam-
ples of patient C., who died as a result of
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001aCcHOTO OIOPO CYJIOBO-MEIUYHOI €KCTIEPTU3H.

Bci mocnimkenHs 3a1MCHEH] BIAMOBIIHO 10
I'enbcincpkoi aekmnapariii BececBiTHROT Meany-
HO1 acomiarii «ETUYHI TPUHIUNN MEIUYHHUX
JOCIIIJDKEHb 3@ YYacTIO JIIOAMHHU K 00’ €KTa
nociikeHHs» (1964 p.) Ta cxBajeHi KOMITETOM
3 6ioetuku HaykoBoro meHtpy.

PesyabratH mociixxeHb. AHagdi3 cepii
KJIHIYHMX BUNAJKIiB FOCTPHUX OTPY€EHb CIIO-
aykamu Tl B ocranHi pokn B YkpaiHi.
OnucaHo KibKa BUIIAJKIB T'PYNOBUX OTPY€EHb
TI" [5, 22-24]. OnuH 3 HUX — HABMHUCHE OTPY-
€HHS KPUMIHAJIBHOI MPUPOAM, IO CTaBCA B
OJTHIM 3 KMIBCHKHUX IIKLI, /I dKIHKA — MPaIliBHUK
KyXHl 4epe3 OCOOMCTY HENpHUsA3Hb BHUPILINIA
oTpyiTu Kyxaps. B 1Ky, sika 3amummiacs micis
0011y, BoHa miamimiana pedoBuny Kiepiui (Haii-
O11b1I BUCOKOTOKCHMYHA crionyka T1). Ane B uei
yac 70 igayibHl npuinui 13 ocib, ki 3ami3Hu-
aucst Ha o017 (LIKOJspl Ta KijbKa MEAaroris),
Kl W CKyIWITyBaJlM OTpPy€eHY ©Ky. 3a KuUIbKa
TOJIMH Y BCIX MOYAIKUCS 03HAKH OTPYEHHS: HY/10-
Ta, OJIOBAaHHS, IHTCHCHUBHI 0OJII B KHBOTI, Jiia-
pesi, 03HOO, MIJBUIICHHS TEMIEPaTypH, T'OJIOB-
HUM OU1b. XBOPHUX 3 MIJO3POI0 HA XapUOBY TOK-
CUKOIH(EKI1}0 TOCIITali3yBalIM 0 peaHimarliii-
Hux BigauieHb Kuepa. Ilpu rocmitamizamii
nocTpaxaan Oynu 30y KEHUMH, BiaMidajacs
rinepeMis o0IMYYs, iX JTUXOMAHUIIO, PO3BUHY-
Jacsi HyJoTa, OJIOBaHHS, 1HTEHCHUBHI 0OJi B
JKUBOTI, Jiapes. JIBoe HMIKOJSPIB 1 IBOE Teaaro-
riB momepiu B 1-y 100y Bij JIer€HEBO-CEPLIEBOi
HE0CTaTHOCTI. [HIMX J1eB’ATEepO MPOJOBKYBa-
JIM JTIKyBaTH BiJ XapuoBoi TokcukoiHgekuii. Ha
5—8-ii 1eHb y XBOpUX Moyaiucs 0oii B M’s3aX,
napectesii, qudy3He BunaaiHHsg Bosoccs. Came
TOAI ¥ BHHHMKIA MMifo3pa moxo orpyeHus TIF.
Bwmict Tl y cupoBarii KpoBi MOCTpakIaanx
konuBaBcs Big 4,660 no 22,840 mr/.

Takox oTpyeHHs TanieM OyJio MIATBEPHKEHO
Micisi eKCcryMariii Tijla HaieTcecTpu wi€ei XK
IIKOJIM, sIKa MOMepJia 3a JiBa THXKHI J0 JIaHOTO
BUIIAJIKY, HIOMTO BiJ] CEpPLEBO-CYAMHHOI aTOJIO-
rii. XBopi, SIKi BUKWJIH, TPOAOBKIIN JTIKYBAHHS
y BIIJAUIEHH] TOKCHKOJIOTIi MPOTArOM MiBTOpa
MicsLA 31 3aCTOCYBaHHIM aHTUA0TY Depoluny,
BITaMiHIB rpynu B Ta KOMIUIEKCHOI JIe€TOKCHKa-
uii. ¥ mocrtpaxkaanux Oyau sBUIA TOKCHUYHOI
eHuedanopa uKyIonoIiHeBponarii 3 MIISIBUM
nape3oM HIDKHIX KIHIIIBOK. Y HacTymH1 5-7 po-
KiB 9 mocTpakaaaux MOPIYHO MPOXOAINA KITi-
HIKO-1a00paToOpHI OOCTEKEHHS Ta JIIKYBaHHS B
kiiHinl HaykoBoro neHtpy, e HaykoBli ¢ikcy-
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acute TI" poisoning, were performed on the
basis of the Kyiv Regional Bureau of
Forensic Medical Examination.

All research was carried out in accordance
with the Declaration of Helsinki of the World
Medical Association "Ethical principles of
medical research involving a person as an
object of research" (1964) and was approved by
the bioethics committee of the Research Center.

Research results. Analysis of series of
clinical cases of acute poisoning by TI
compounds in recent years in Ukraine.
Several cases of group TI" poisoning have
been described [5, 22-24]. One of them is a
deliberate poisoning of a criminal nature that
happened in one of the Kyiv schools, where a
female kitchen worker decided to poison the
cook due to personal enmity. In the food that
remained after dinner, she mixed the Clerici
substance (the most highly toxic compound
of TI). But at that time, 13 people who were
late for lunch (schoolchildren and several
teachers) came to the dining room and tasted
the poisoned food. In a few hours, all of them
started to show signs of poisoning: nausea,
vomiting, intense abdominal pain, diarrhea,
chills, fever, and headache. Patients with sus-
pected food poisoning were hospitalized in
intensive care units in Kyiv [23, 24]. During
hospitalization, the victims were excited,
facial hyperemia was noted, they had a fever,
nausea, vomiting, intense abdominal pain,
and diarrhea developed. Two schoolchildren
and two teachers died on the 1st day from
lung and heart failure. Nine others continued
to be treated for food poisoning. On the 5th—
8th day, the patients began to experience mus-
cle pain, paresthesias, and diffuse hair loss. It
was then that T1" poisoning was suspected.
The content of Tl in the blood serum of the
victims ranged from 4,660 to 22,840 mg/I.

Also, TI" poisoning was confirmed after
the exhumation of the dietitian of the same
school, who died two weeks before the inci-
dent, allegedly from cardiovascular disease.
Patients who survived continued treatment in
the toxicology department for one and a half
months with the use of the antidote ferrocin,
vitamins of group B and complex detoxifica-
tion. The victims had symptoms of toxic
encephaloradiculopolyneuropathy with
lethargic paresis of the lower limbs. In the
next 5-7 years, 9 victims underwent annual
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BaJIM MOBUIBHUI perpec HEBPOJIOTIUHUX IOPY-
IICHB 3 IMOCTYIOBUM BiJIHOBJICHHSIM a00 MOKpa-
HICHHSIM (YHKIIIT XO/TH.

3a ocTaHHI POKM HaMHU CIIOCTEpIiraJiucs Ta
OTMMCaHl BHMAJIKU TOCTPUX nepopabHUX
orpyerb TI" y 3-X XBOpUX YOJIOBIKIB Y TSKKiM
dopmi [5, 23]. 3 HUX y 2-X — KpPUMIHAIHHOTO
Xapaktepy Ta y 1-ro — BHACTIJOK BHUITaIKOBOTO
BXKUBaHHs po3unHy cynbdary TI, migrorosme-
HOTO HIOWTO M Aeparu3ariii. B ycix mocrpax-
JAaTMX 3aXBOPIOBAaHHS MOYWHAJIOCS 3 OOJII0 B
’KUBOTI, KHIIIKOBUX KOJIbOK, HyJIOTH, OJTIOBaHHSI,
MIPOHOCY, 3 MOSIBOIO Ha 2—3-i JICHb OomicHUX
napeCTe:nI/I y 30HI KHCTEH pyK 1 B cToOmax,
BHyTplmHLm MOBEPXHI CTETOH, MOIIOHKH,
IHTEHCUBHOTO OOJII0 B M’s3aX, OCOOJHMBO B
MiJomBaxX, y MOPOXHUHI poTa Ta IUISHIN
YaCTHHHU T'OJIOBH.

Ve Ha 3-5-i AeHb 3 SBWIMCS TapecTe3ii B
30HI BOJOCSHOI YaCTMHHM TOJOBH, a Ha S5—8-i
JICHb — BOTHUIIIA KOPHYHEBOI MIrMEHTAIIii MIKipH,
BiJIKJIaJICHHS] TEMHOTO TIMEHTY Ha IIKipi HABKO-
JI0 BOJIOCSHUX 1TuOymuH. Yepe3 6—8 mHIB y BCix 3
MOCTPaXKIAIMX 3 SBUIACA IUQy3HA aOMeIlis,
MEPEBAXHO B TIM SHO-TIOTHJIMYHIA JTIJISTHIII.
OILHO‘-IaCHO 3HUK BOJIOCSIHMH TIOKPUB Yy JIOOKO-
Biii, MaXOBUX, MaXBOBUX mnﬂHKax Ha rpy)mx Ta
JarepaabHii yacTuHi OpiB. Y IIi XK JIHI 3'SBHITUCS
miofiepMist oOmuYYs Ta TyiayOa, TPIIIMHU B KyT-
Kax poTa, JIyIICHHS MIKipH, TillepKeparo3 J0JI0-
HEH, a TaKoXK CTOII, CIIAOKICTh y KiHuiBKaX

Yepes 8-10 gHiB — ILI/I3apr1;I aTakcis,
HE3HAYHWIA Tape3 BEPXHIX 1 0COOJMBO HUKHIX
KIHITIBOK, 3HMKCHHS aKTUBHOCTI CYXOXKMJIBHUX
peduieKkciB Ha pykax Ta KOJTIHHHX, a TAaKOX axi-
JOBUX. Y JIBOX 3 TPHOX MOCTPAXKIAIMX CIIOCTE-
piraqy 3HIKEHHS TOCTPOTH 30Dy, IMOPYIICHHS
MOBH, BUSBUJIACS BUpPaXeHa TiMmOTpodis M’ s3iB
TOMLJIOK, CTETOH 1 0COOIMBO TIIICYECH, a B TPETHO-
ro — TaKOXX MOpyIIeHHS (PyHKIIIi Ta30BUX Opra-
HiB. Y JIBOX XBOpHUX OyJI0 BU3HAUEHO KOHIICHT-
parito Tl y ceui gepe3 10—14 mniB micist movar-
Ky 3aXBOpIOBaHHs, sika craHoBmia 28400 i
21600 MKr/n BigmoBigHO. Y TPEThOTO XBOPOTO
migo3pa mpo iHtokcukariro T1" BUHUKIA JUIIe
gyepes Micsib, BMicT T1y cedi B 1ie#t mepion cTa-
HOBUB 14125 MKr/m.

VY nepmux 1BOX XBOPUX HEBPOJIOTIUHI MOPY-
LWICHHS  XapaKTePH3yBaTHCs eHue(baJIOMleno-
MOJIIHEHPOTIATIEr0 31 CITA0KICTIO B pyKax 1 MIIs-
BHM I1apE30M HIDKHIX KIHIIBOK 3 BHPAXKCHOIO
aTakCi€ro 1 37aTHICTIO MEepecyBaTUCS TUTBKH Ha
Bi3Ky MPOTSATOM HACTyIHUX TPbOX POKIB, Y
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clinical and laboratory examinations and
treatment at the "Research Center" clinic,
where scientists recorded a slow regression
of neurological disorders with gradual recov-
ery or improvement of gait function.

In recent years, we have observed and
described acute oral TI" poisoning in 3 sick
men in a severe form [5, 23]. Of them, 2 were
of a criminal nature and 1 was due to the acci-
dental use of a solution of TI sulfate, alleged-
ly prepared for deratization [19-21]. In all
victims, the disease began with abdominal
pain, up to intestinal colic, nausea, vomiting,
diarrhea, with the development on the 2nd-
3rd day of painful paresthesias in the hands
and feet, in the area of the inner surface of the
thighs, scrotum, intense pain in the muscles
ulcers, especially in the soles, in the oral cav-
ity and in the hairy part of the head.

Already on the 3-5" day, paresthesias
appeared in the area of the hair part of the
head, and on the 5%-8" day — foci of brown
pigmentation of the skin, deposits of dark pig-
ment on the skin around the hair follicles. After
6-8 days, diffuse alopecia appeared in all 3
patients, mainly in the parietal-occipital
region. At the same time, the hair cover in the
pubic, inguinal, axillary areas, on the chest and
the lateral part of the eyebrows disappeared. In
the same days, pyoderma of the face and torso,
cracks in the corners of the mouth, peeling of
the skin, hyperkeratosis of the palms and feet,
and weakness in the limbs appeared.

After 8-10 days — dysarthria, ataxia, slight
paresis of upper and especially lower limbs,
decreased activity of tendon reflexes in
hands and knees, as well as Achilles. In two
of the three victims, visual acuity decreased,
speech was impaired, pronounced hypotro-
phy of the muscles of the lower legs, thighs,
and especially shoulders was revealed, and in
the third, pelvic organ dysfunction was
observed. In two patients, the concentration
of Tl in urine was determined 10-14 days
after the onset of the disease, which was
28,400 and 21,600 pg/l, respectively. In the
third patient, TI" intoxication was suspected
only after a month, the content of TI in the
urine during this period was 14125 pg/l.

In the first two patients, neurological disor-
ders were characterized by encephalomye-
lopolyneuropathy with weakness in the hands
and sluggish paresis of the lower limbs with
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TPETHOTO XBOPOTO CHUMIITOMATHKa €HIledao-
MI€JI0paIUKYJIONOIiHeHponarii 3 mape3oM HUX-
HIX KIHIIIBOK CTA0UIHHO TPUMAJacs yIpoaoBK 8
MicsiB. [lotim, micis TpuBanoi pealdimiTariii
nemo 3MeHmmiacsa. [lpu koHTpon yepes pik
30epiraBcsi MIISIBUM TTape3 HUKHIX KIHIIIBOK, aJie
XBOpUH 10YaB MOBLIBHO NEPECYBATHUCS 3a JOTO-
MOTOI0 MWJIMIb. Y BCIX TPbOX XBOpHX Oyna
BCcTaHOBJIeHA 1HBaMIAHICTE Il rpynu. CTiliKicTb
HEBPOJIOTIYHUX MOpYLIEHb OOyMOBJIEHA THM,
[0 HEPIIUM JBOM XBOPHM J1larHO3 TOCTPOTO
orpyenns T1" 6yB BcraHoBieHuit Ha 14 1ewHb, a
TPETHOMY — JIMIIE Yepe3 MICALb, Yy 3B’SI3KYy 3
YUM aHTUI0T PEeporuH MEepUIMM JIBOM XBOPHUM
OyB IpU3HAYEHUI uepe3 JBa THXKHI, a TPETbOMY
— JIMILIE Yepe3 MICSALb.

Oco0nuBHii IHTEpEC BUKJIMKAE BUTIAJIOK 1HTa-
JISLIHHOTO TOCTPOTO OTpyEHHS aepo3osiem T1' y
3 BOJIIB JIETKOBOI'O aBTOMOOLJIs, IO 3a JCKIJIbKa
JIHIB J10 OTPYEHHSI PEMOHTYBABCSI HA NMPUBATHIM
¢ipmi. Ha Tepuropii i€l ¢pipmMu s 0XOpOHU
aBTOMOOUIIB 3HAXOIUIINCH KingKa cobak, sKi
3aBakaJii raBKaHHAM cycinaM. IMoBipHO XTOCH
3 HUX BHUPINIUB 3HUIIUTA COOAK 1 HaKuaB
OTpyHHOI Kauli yepes napkas. Kaia norpanuia
Ha aBTOMOOUIb 1 4epe3 BIJKPUTUHN KaroT — Ha
JIBUTYH MaiinHu. ['ocriogap nporep ManvHy Bij
Kallll 30BHI ¥ Ha Hiii 1OYaB MpaIroBaTu Moro 23-
piunumii cu. Yepes 1,5-2 106u B HHOTO 3'BUIIO-
Csl IHTEHCHUBHE BITUYTTS MEUiHHS 1 mapecTtesii B
ropiii Ta B3JIOBXK Tpaxei, 3a TPYAMHOIO, TOJIOB-
HUH OUIb, IHTEHCUBHMH KallleJb, IT1JABHUIICHHS
temneparypu a0 38°C. Ilotim (Ha 3—4-i1 neHb)
MpUEAHABCA OlTh y M'si3aX KIHIIBOK, OOJICHI
napecresii B MaJIbIsIX KUCTEH 1 CTOM, y JUISHII
MOILIOHKH, OUIb Yy KHMBOTI, pi3Ka CIAOKICTh Y
Horax. Cro4arky XBOpHUM JIIKYBaBCs 3 I11J103POI0
Ha BIpyCHY IH(EKIiIo, Micas MOsIBU Ha 6—7-i
neHb nudy3Hoi anomerii sadoparopHo Oyso
miaTBeprKeHO roctpe oTpyerns T1 i morepri-
JIOTO TIEPEBEJIH JI0 PeaHIMaIIMHOTO BIIICHHS
nikapHi. Uepe3 Jekiabka IHIB MPU HAPOCTAHHI
JIET€HEBO-CEPIEBOi HEJOCTATHOCTI XBOPHUI
noMep, NPUUYMHOI CMEPTiI Oyl0 rocrpe oTpy-
enns TI', omHaK 3B'SI30K PO3BUTKY i1HTOKCHKAII
3 BOJIIHHSIM aBTOMOO1J1s1 He OyB BCTAHOBJICHUIA.

[Ticas rocmitamizamii OHaKa Ha JaHOMY
aBTOMOOLJII CTaJIU MPAIIOBATH 110 Yep3i Horo 42-
pluHuii Oarbko Ta 48-piUyHUN HamapHUK.
OCKIIBbKM HACTaJd XOJIOJHI OCIHHI JHI, BOAIL
MOCTIHHO BMHUKAJIU KOHIUIIIOHED JJIs HarpiBaH-
Hsl CAJIOHY aBTOMOOLJIS, TMICIsL YOTO TaKOX Bij-
YyJld TEYiHHsS, a MOTIM W IHTEHCUBHI OOJ Ta
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pronounced ataxia and the ability to move only
in a wheelchair for three years, in the third
patient, the symptoms of encephalomyelo-
radiculopolyneuropathy with paresis of the
lower limbs were stable for 8 months. Then,
after a long rehabilitation, it decreased some-
what. During follow-up a year later, lethargic
paresis of the lower limbs remained, but the
patient began to move slowly with the help of
crutches. All three patients were diagnosed
with II group disability. The persistence of neu-
rological disorders is due to the fact that the
first two patients were diagnosed with acute T1"
poisoning on the 14th day, and the third - only
a month later, therefore the antidote Ferrocin
was prescribed to the first two patients two
weeks later, and the third — only a month later.

Of particular interest is the case of acute
inhalation poisoning with TI* aerosol in 3
drivers of a passenger car, which was repaired
a few days before the poisoning at a private
firm [18]. There were several dogs on the ter-
ritory of this company to guard cars, which
disturbed the neighbors by barking. Probably
one of them decided to kill the dogs and threw
poisonous porridge over the fence. The por-
ridge got on the car and through the open hood
- on the engine of the car. The owner wiped
the outside of the car from the porridge, and
his 23-year-old son started working on it.
After 1.5-2 days, he developed an intense
burning sensation and paresthesia in the throat
and along the trachea, behind the sternum,
headache, intense cough, temperature rose to
38°C. Then (on the 34" day) pain in the
muscles of the limbs, painful paresthesias in
the fingers and toes, in the scrotum, abdomi-
nal pain, and sharp weakness in the legs
joined. Initially, the patient was treated with
suspicion of a viral infection, after the appear-
ance of diffuse alopecia on the 6-71 day, acute
TI" poisoning was confirmed in the laborato-
ry, and the victim was transferred to the inten-
sive care unit of Hospital. A few days later,
with the development of pulmonary and heart
failure, the patient died, the cause of death was
acute TI" poisoning, but the connection
between the development of intoxication and
driving a car was not established.

After the young man's hospitalization, his
42-year-old father and 48-year-old partner
began to work on this car in turn. As the cold
autumn days came, drivers constantly turned
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mapacTesii B ropii, Mo Xofy Tpaxei, 3a rpyu-
HOTO, yepe3 3—4 nHi TpHETHATHCS OosicHi mape-
cTe3il B MaJbIAX KUCTEH, CTOM, y TUISHIII BOJIO-
CSIHOI YaCTUHH TOJOBHU, BHYTPIIIHBOI MOBEPXHI
CTETOH, MOIIIOHKH, CI/IJ'IBHi HelponaTuydHi 00711 B
M's3aX KIHIIIBOK, ClIaOKICTh y HoOrax. XBopi
OyJI¥ TOCIITaIi30BaHi J0 JIIKapHi, 16 CAMITOMA-
TUKa 3pocTana, 3'SBHJAcs aTakcis, Ha 5—6-i
JeHb — Audy3Ha ajomneris, MepeBaXxHo B MOTHU-
JUYHO-TIM SIHIM 9aCTHHI TOJIOBH Ta MiOAEPMisl.
JlaGopatopHo Oy110 MATBEPKEHO TOCTpE OTpy-
ennst T1', a TaKO’K BUHUKIIA IT1103pa MIO/I0 3B'5I3-
Ky PO3BHTKY IHTOKCHKALIi 3 aBTOMOOineM, Ha
SIKOMY TPALIOBAIH BCI TPOE MOCTPAKIATHX.

B 060x rocmitanizoBaHux, B 0OCTeKEHHI Ta
JIKyBaHHI AKHX MU Opamn Y4acTh, TAaKOK BHs-
Buin y Bosocci Bmict Tl, sikuii mepesmiyBaB
Oinbiue Hixk y 10 pasis HOpMY, a B cedi CTAHOBHB
280-320 mxr/n. Ha ocHOBI KiTiHIKO-1a00paTop-
HOTO OOCTEXEHHSI 000M XBOPUM 6yno BCTAHOB-
JICHO JiarHO3: TOCTPE IHrasIiiiHe OTPYEHHS
cnonykamu T1, cuHapom eHuedaaonoaipaguKy-
JIOHEeBpoOMaTii II—III CT., TOKCHYHUM renarur [—
I ct., nmudys3na amomemisi, TOKCUKOACPMis.
[Ticas KOMIUIEKCHOI JE€TOKCHUKAIIMHOI Tepartii 3
MIPOBEJICHHSAM TeMO/ialli3y, aHTHIOTHOI Teparii
deporHOM, BiTamiHiB Tpynu B, PP, Heiipo- i
remnaronpoTeKTOPiB, aHAIBIETHKIB, AHTHKOH-
BYJIbCAHTIB, AHTHOKCHUIAHTIB CTaH XBOPHUX
MOKPAIIUBCS, MMPOUIIOB MEKy4YHid OUTh BEpXHIX
JTUXATbHUX HUISX1B, TOJTOBHUHN O171b, 3MEHILIMIIN-
cs 6o Ta mapecTesii B KiHIIBKax, ajie TpUMa-
nacsi cnaOKiCTh y HOTax, aTakcis, 3HUKIH CyXO-
KWIBbHI pedUIeKcH 3 HWXKHIX KiHIBOK. Yepes
2,5 Mics1s XBOpi TSKKO pyXaiucs depes B'siIuii
nape3 HUXKHIX KiHI[IBOK.

Bwmict Tl B omHOro XBOpOrO y BOJIOCCI —
800 Mkr/kr, Hirrax — 2230 MKI/Kr, B emiTemil
mKipu — 190 MKT/KT. Y Apyroro XBoporo 3 OUTBII
BUPXCHUMHU HEBPOJOTIYHHUMU MOPYIICHHIMHU
piHi Tl Oynmu ButmMu: y Bosocci — 3980 MKI/KT,
Hirtax — 9080 Mkr/kr, B emiTemii MmKipu —
620 Mxr/kr. Ciif 3a3HaYUTH, 1o Hepe3 2,5 mics-
s micss oTpyeHHs HaiiBumti pisui Tl Oymn y
BOJIOCCI Ta OCOONMBO B HITTSX MOCTPAXKAATHX.

JlocnimkeHHs XIMIYHUX PEYOBHUH Ha MOBEPX-
Hi aBTOMOOL/Is1, Ha SIKOMY MPALIOBATH TOCTPAXK-
fani, BUABMIN BUCOKI KoHueHTpawii Ty 3mu-
BaxX 3 JBUTYHA aBTOMOOLISA Ta B HIKipi CHIIHB —
1o 68060 Mkr Ha 30 mi eKCTPAKTy (abo 2269
MKT/MIT). Y po0ax 3 KHIMMKIB, IO JISXKAN Ha
miano3i canony, konueHtpauii Tl Oyam nemro
HIDKYMMHU. BpaxoByiouu, 110 roctpe OTpy€eHHS
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on the air conditioner to heat the car interior,
after which they also felt burning, and then
intense pains and paresthesias in the throat,
along the trachea, behind the sternum, after
3—4 days, painful paresthesias in the fingers
and toes, in the area of the hairy part of the
head, the inner surface of the thighs, scro-
tums, severe neuropathic pains in the mus-
cles of the limbs, weakness in the legs. The
patients were hospitalized in the toxicology
department of Hospital, where the symptoms
increased, ataxia appeared, on the 5%-6'" day —
diffuse alopecia, mainly in the occipital-pari-
etal part of the head, and pyoderma. Acute TI*
poisoning was confirmed in the laboratory,
and there was also a suspicion that the devel-
opment of intoxication was related to the car
in which all three victims were working.

In both hospitalized patients, in the exam-
ination and treatment of which we took part,
the content of T1 was also found in the hair,
which exceeded the norm by more than
10 times, and in the urine it was 280-320 pg/
1. Based on the clinical and laboratory exam-
ination, both patients were diagnosed with:
acute inhalation poisoning with Tl com-
pounds, encephalopolyradiculoneuropathy
syndrome II-IIl stage, toxic hepatitis I-
IT stage, diffuse alopecia, toxicoderma. After
complex detoxification therapy with hemo-
dialysis, antidote therapy with ferrocin, vita-
mins of group B, PP, neuro- and hepatopro-
tectors, analgesics, anticonvulsants, antioxi-
dants, the patients' condition improved, the
burning pain in the course of the upper respi-
ratory tract, headache, pain and paresthesias in
the limbs decreased , but weakness in the legs,
ataxia persisted, tendon reflexes from the
lower limbs disappeared. After 2.5 months,
the patients moved with difficulty due to
flaccid paresis of the lower limbs.

The content of TI in one patient was 800
ug/kg in the hair, 2230 pg/kg in the nails, and
190 pg/kg in the skin epithelium. In the sec-
ond patient with more pronounced neurolog-
ical disorders, the levels of Tl were higher:
in hair — 3980 pg/kg, nails — 9080 ug/kg, in
skin epithelium — 620 pg/kg. It should be
noted that 2.5 months after poisoning, the
highest levels of Tl were in the hair and espe-
cially in the nails of the victims.

Research of chemicals on the surface of
the car on which the victims worked, carried
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TI" y Bcix 3 mocTpaxaaiux pO3BHHYIIOCS MCIIS
poOOTH Ha JAHOMY aBTOMOOUIl 3 BKIJIIOYEHHUM
KOHJIML[IOHEPOM JUJIs1 MIAIrPiBY MOBITPS B CaJIOHI
Ta MOYaIocs 3 MeKy4oro OO0 Ta mapecTesiit mo
XOJly BEpXHIX AMXaJbHUX LUISXIB, 32 TIPYyIdu-
HOIO, 3 HACTYITHUM NPUEIHAHHSIM HEBPOJIOTIY-
HUX MPOSIBIB, TOKCUYHOTO YPaKEHHSI IEY1HKHU Ta
nudy3HOi ajomerlii, TO PO3BUTOK 1HTOKCHKAIIil
OyB TOB's3aHUN 3 IHTAIAMIAHUM MUISIXOM
norparisaast napis TI™ qo camony mpu Harpi-
BaHHI JIBUTYHA MAallIWHU, 3a0pyAHEHOTO0 OTpy-
€HOIO Kallero.

KpuminanbHuit Xxapaxkrep TPyTOBOTO roCTpo-
ro orpyerns T1" OyB BusiBjieHHl i y 6 XBOPHX,
3a IKUMH MU CIIOCTEPIrajy MpOTATOM MEPIIOTo
niBpiyusg 2023. Yci mricth xBopux (OAMH 13 HUX
MOMep) 3axBOPUIM TICIS CIOXUBAHHS aJIKO-
TOJIBHOTO HAIlOK, BUIPAHOIO SIK JIOTEPEHHUUN
npu3. BpaxoByroun, 110 OTPy€HUI alKOTOJIbHUN
Hamiid PO3MOBCIOMKYBABCSI 4Yepe3 IHTEPHET 1
JIOCTAaBIISIBCSL BJIACHHMKAM BUI'PAHUX HOMEpIB
TenedoHiB Kyp'epoM, croyarky Oyna mijo3pa
npo TuBepCiiiHuii akT 3 BUKopucTanHsMm TI™ B
YMOBax BIiHU B YKpaiHi.

Po3cnityBaHHSI KpUMIHAJIBHOTO MPOBAIKEH-
HS 1OKa3alio, MI0 JI0 PO3Jiadl OTPYEHOTO aJIKO-
TOJILHOTO HAIOIO B SIKOCTI MpHU3y MpuueTHa 33-
pidHa )KI1HKA, KA XOT1JIa TOMCTUTHUCS TPHOM Pi3-
HUM 4YOJIOBIKaM, 3 SIKHMU B Hel Oylu HeBnasl
CTOCYHKH.

BcraHoBnieHo, 1110 BOHa CTBOpWJA CaWT, 1€
oprasizyBajia JIOTEpE 3a Y4YacTI0 HOMEpIB
TenedOoHIB MX YOJOBIKIB. Y OJHOTO YOJOBIKA,
KU ofiepkKaB Bl Kyp'epa HIOUTO «BUTPAHUI
y JIOTEpEeI0 MpHU3 — IUIIIKY 3 aJKOTOJIbHUM
HanoeM 0,751 3a0payia npyxuHa Ui CBSITKY-
BaHHA JHS aHTeNa 3 HOTHPMA IOJIPyTaMH. Ha
JOpYyrMil JIeHb MICJsS 3acTUUIA Y BCIX H'SIThOX
MOJIOIUX KIHOK (32—47 poKiB), 110 BXKUBAIH
HanepeaoaHi nanuii Hamii (811 30,0 10 200,0 1),
nouanacs Hy[o0Ta, OJIOBaHHS, TOJOBHUU Olb,
O1Ib 1 pi3b Y KHUBOTI, IPOHOC, MIIBULLICHHS TEM-
neparypu Tina go 37,2-38°C.

Yepe3 neHb NpuegHANMCS CHIbHI Oomi B
M'si3aX KIHI[IBOK, CYJOMH, CJIa0KICTh y HOrax,
[0 HapocTaja, arakcis, Oosroui mapecresii B
KHCTSIX, CTOMNax, Mi3Hime (Ha 3—5-i JeHb) — y
JIUISHII BOJIOCSHOI YaCTUHH TOJOBH, 00Nl B
M'si3aX JKMBOTA, TPYAHOI KIITKM Ta HaBITh Y
MOJIOYHUX 3aj03aXx. Ipo€ 3 MOCTpaKIAINX
JKIHOK OyJIM roCHiTasi30BaHi — Of[Ha J10 HEBPO-
JIOTIYHOTO BIIJIUICHHS PallOHHOI JIIKapHi, /Bl 3
HAaWOUIbII BHUPAXEHUMH NPOSIBAMU OTPYEHHS
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out at the "Science Center", revealed high
concentrations of Tl in the washes from the
car's engine and in the leather of the seats —
up to 68,060 pug per 30 ml of extract (or
2,269 ug/ml) Tl concentrations were slightly
lower in samples from floor mats lymg on
the cabin floor. Given that acute T1* poison-
ing in all 3 victims developed after working
in this car with the air conditioner turned on
to heat the air in the cabin and began with
burning pain and paresthesias along the
course of the upper respiratory tract, behind
the sternum, followed by the addition of neu-
rological manifestations, toxic liver damage
and diffuse alopecia, then the development of
intoxication was associated with inhalation
of TI" vapors into the passenger compart-
ment during heating of a car engine contam-
inated with poisoned porridge.

The criminal character of group acute T1*
poisoning was also revealed in 6 patients
whom we observed during the first half of
2023. All six patients (one of them with a
fatal outcome) fell ill after drinking an alco-
holic drink that they won as a prize in a lot-
tery held on line. Given that the poisoned
alcoholic drink was distributed over the
Internet and delivered to the owners of the
winning phone numbers by courier, a sabo-
tage act using TI" during the war in Ukraine
was initially suspected.

The investigation of the criminal case
showed that a 33-year-old woman who want-
ed to take revenge on three different men
with whom she had unsuccessful relation-
ships, was involved in the distribution of a
poisoned alcoholic drink as a prize.

It was established that she created a web-
site on the Internet where she organized a lot-
tery and collected the phone numbers of these
men. One man received a “lottery prize” from
the courier — a 0.75 liter bottle of alcoholic
beverage. It was taken by his wife to celebrate
Angel's Day with four girlfriends.

On the second day after the party, all five
women (32—47 years old) who had consumed
this drink the day before (from 30.0 to 200.0 g)
began to experience nausea, vomiting,
headache, pain, and abdominal pain, diarrhea,
increase in body temperature to 37.2-38°C.

A day later, severe pains in the muscles of
the limbs, convulsions, growing weakness in
the legs, ataxia, painful paresthesias in the
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HEB1JOMOIO PEYOBHHOIO — J0 TOKCHKOJIOTiY-
HOTO BIiJIUUICHHS JIIKApHI Ta JBI JKIHKH, SKi
Bury 1o 30,0—40,0 1, mikyBanucs amOyna-
TOPHO.

BpaxoByrouw, 1110 B yCiX 5 XBOpUX Ha 5—7-i
JIeHb CTAJI0 BUMAaTH BOJIOCCSA, TIEPEBAXKHO B
TIM'SIHI Ta CKPOHEBUX JUISHKAX, BUHHUKJIA
Mi103pa MO0 TOCTPOrO OTPYEHH CIIOTyKa-
mu Tl VYV HayKOBOMy ueHTpl MIPOBEJIEHO
XIMIYHMNA aHa’i3 KpoBi i ceui, a TaKoOX
3aJIMIIKIB aJIKOTOJFHOTO Harmoro Ha BmicT T1
B 000X IJISIIKAX, 3 SIKUX MUJIH KIHKH Ta 38-
PIYHMIA YOJIOBIK 13 MiT03pOI0 HA OTPYEHHS 31
CYCIAHBOTO paiioHy.

VY 3 rocmitanizoBaHUX KIHOK Yepe3 THXK-
JIeHb TIiCTsl BXXKWBaHHSA Hamoro Bmict TI y
KpoBi ctaHoBUB 360460 Mkr/n, y ceui —
7640, 2840 Tta 6000 Mkr/m BigmosigHo. B
OIHIET 3 XKIHOK, SKa JIiKyBasacs amOymarop-
HO, BMICT Tl y kpoBi ctanoBuB 600 MK/, B
ceui — 2710 mxr/m (tabm.). Y xBopoi, sKa
Bunmia 30 r Hamoto, BMicT Tly kpoBi OyB
mume 30 Mkr/n. BogHouac y 4omnoBika, sIKHii
BUIIMB 2/3 TUISANIKK ankKoroio, BMmict T1 OyB
HaviBumM — 1019 wmxr/m y xposi, 9090
MKT/J 'y cedi.

XiMIYHUHN aHATI3 3aJUIIKIB BMICTY TUISIII-
ku emuicTio 0,75 1, 3 gKOl MMM 5 KIHOK,
noka3aB BmicT Tly wamoi 10011 mr/m, a B
TUTSAIII, 3 KO HB MOCTPaXKJaNUl YOJIOBIK,
BMmicT Tl cranoBus 10035 mr/m.

Y 4 xiHok 3 miaBumieHuM piBHem Tl
y OiocepenoBHIaX MPOTITOM MiBTOPA MICATIS
TPUMAJIMCSl 1HTEHCHMBHI OONi Ta CyIOMH B
M's13ax, 00JTIO1 MapecTe3ii B KUCTAX, BOIOCS-
HOi YaCTUHM TOJIOBH, OCOOJIHMBO B CTOMAX Ta
MOJIOUHHUX 3aJI03aX, HapocTajga cIabKicTh y
HOTax, 4yepe3 1o iM BaXko Oya0 pyxarucs.
HaiiinTeHcuBHimmmMu Oynmu 0oyl B mepIi
2 TWXHI, Yepe3 SAKi )KIHKA HEe MOTJIM CIaTh Ta
OTPUMYBAJIH 1H'€KIIIi 3HEOOTIOBAIIBHUAX 3aC0-
0iB KOxH1 3—4 roauuu. [1icag BUSBIECHHS HiI-
BunieHux piBHiB T1y GiocepenoBuiax, uepe3
THKJICHB TICIISL OTPYEHHS, BCIM 4 KiHKaM OyB
npusHaueHnid antuaotT deporuH no 6,0 T Ha
o0y, Bitaminu rpynu B, C, PP, aHTHOKCH-
naHTH (0-JIiMoeBa KHUCIOTa, L-rmyTaTion),
peocopOiIaKT, MPO3epHH, uHTO(bJIaBlH TpeH-
tan. Y xBopoi C. mopsia 3 HEBPOJOTIUHOIO
CUMITOMAaTUKOIO BiJ3HAUaBCs MOCTIHHUN
Tynmuid OUTb y mpaBoMy minpeOep’i, HymoTa,
ripKoTa B POTIi, MiBHINEHHS PiBHS ajaHiHA-
minotpancdepazu (AJIT) no 280 ox., rama-
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hands, feet, later (on the 3"-5% day) — in the
hairy part of the head, pains in the muscles ulcers
of the abdomen, chest and even in the mammary
glands. Three of the injured women were hospi-
talized - one to the neurological department of
the district hospital, two with the most pro-
nounced manifestations of poisoning by an
unknown substance — to the toxicology depart-
ment of the Hospital, and two women who drank
30.040.0 g were treated on an outpatient basis.

Taking into account that all 5 patients began
to lose hair on the 5-7th day, mainly in the pari-
etal and temporal areas, a suspicion of acute
poisoning with Tl compounds arose. In the
Research Center, a chemical analysis of blood
and urine was carried out, as well as the remains
of alcoholic beverages for the content of Tl in
both bottles from which the women and a 38-
year-old man suspected of poisoning from the
neighboring district drank.

In 3 hospitalized women, a week after drink-
ing the drink, the content of Tl in the blood was
360-460 pg/l, in the urine — 7640, 2840 and
6000 pg/l, respectively. In one of the women,
who was treated on an outpatient basis, the con-
tent of TI in the blood was 600 pg/l, in the urine
— 2710 pg/l (table). In the patient who drank
30 g of the drink, the content of Tl in the blood
was only 30 pg/l. At the same time, a man who
drank 2/3 of a bottle of alcohol had the highest TI
content — 1019 pg/l in blood, 9090 pg/l in urine.

Chemical and toxicological analysis of the
contents of the 0.75 liter bottle, from which 5
women drank, showed a Tl content of 10,011
mg/l, and in the bottle from which the injured
man drank, the content of Tl was 10,035 mg/I.

Four women with an elevated level of Tl in
bio-environments had intense pains and spasms
in the muscles, painful paresthesias in the hands,
hair part of the head, especially in the feet and
mammary glands, for a month and a half, weak-
ness in the legs was increasing, due to which it
was difficult for them to move. The pains were
most intense in the first 2 weeks, because of
which the women could not sleep and received
injections of painkillers every 3—4 hours. After
the detection of elevated levels of Tl in biologi-
cal environments, one week after the poisoning,
all 4 women were prescribed the antidote fer-
rocin 6.0 g per day, vitamins of group B, C, PP,
antioxidants (a-lipoic acid, L-glutathione),
reosorbilact, proserin, cytoflavin, trental. Along
with neurological symptoms, patient C. had a
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Tabmuug /Tabl

Bwmict Tly GiomaTepianax o0cTeskeHHX 6 XBOPHX i3 rOCTPUM HABMHUCHHMM TNepoOpaIbHUM
orpyenHsam cnojaykamu T1/ The content of Tl in the biomaterials
of the examined 6 patients with acute intentional oral poisoning with Tl compounds

MMauienTn/ JlaTa o0cTexeHHs / Kpos (Mxr/a) / Ceua (Mxr/a) /
Patients Date of examination Blood (pg/l) Urine (pg/l)
— 17.02.23 360 7640
Wor 07.04.23 30 30
02.05.23 _ 30
Kincal 17.02.23 380 2840
W n}l‘ r‘;‘ c 07.04.23 30 30
oma 02.05.23 30 30
Kinka/ 17.02.23 460 6000
Woman B 02.05.23 70 30
Kiuxa/
ot 02.05.23 30 —
Kincal 17.02.23 600 2710
W r;“‘;‘K 07.04.23 30 30
oma 02.05.23 30 30
YoIoBiK / 07.03.23 1019 9090
Man C 09.03.23 1000 2600

rroraminTpancdepasu (I'TT) — mo 224 ox., mo
CBITYMIIO TIPO PO3BUTOK TOKCHUYHOI I'elaTonarii,
sIKa HapocTajia IpoTIroM 3—4 THKHIB.

[IpoBeneHHs enekTpoHeipomiorpadii Bus-
BUJIO O3HAKW aKCOHOIMATii CEHCOPHUX BOJIOKOH
HIDKHIX KIHIIIBOK 3@ TIOJIHEBPONATHYHUM
THUIIOM 31 3HMKEHHIM M-BIAIIOBiI 3 M'31B CTOI
Ha 60—80 % Bix HOPMHU Ta 3HIKEHHIM aMILTITY-
JTM CEHCOPHUX BIMOBIJEH MPU CTUMYIISIIIT JIUT-
KOBHX HEpBiB Ha 66—86 % Bixg HOpPMHU.

VY BciX 6 MoCTpaKIaIuX BiJI3HAYaBCS PO3BH-
TOK nudy3HOI ayomernii 3 OUTbII BHUPAKESHUM
BUIMAIIHHIM BOJIOCCS B TIM’ STHO-IIOTWJIMYHIN Ta
CKPOHEBUX JISHKAX, a TakoX OpiB, Bid Ta B
JUISHI JTOOKa, siKa ImoYnHanacs Ha 6—8-i 1eHb 1
HapocTasna Ha 12—14-ii AeHp TICHA OTPYEHHS.
Maifke B ycix XBopux OyJ1i mapecTesii BOJIOCSHOT
YaCTUHM TOJIOBH Bxke Ha 3—4-i1 nensb. Kpim Toro,
Ha 5-8-i NeHb pO3BUBAJIACS TOKCHUKOIEPMIs 3
MOSIBOIO JIPiOHOT Y€PBOHOI BUCHUITKA HA OOIUYYI,
TyyOi, BUHUKIM HAOpAKH Ty0 Ta TPIIIUHKU Ha
ry0ax i B KyToukax poTa, mapecrtesii Ta rimepemist
CJIN30BOT OOOJIOHKU POTa 3 MEPIIOTO JHS.

Yomnogik C., 38 pokiB, KM TAaKOXK OTPUMAaB
gyepes Kyp’ epa HiOUTO «BUTPAHUI TIPHU3 3 AJIKO-
TOJIHUM HAITOE€M, CaM BHIIUB 2/3 IIIAIIKH €MHI-
ctio 750 mu. Ha npyrwii 1eHs BiH CTaB CKapKH-
THUCSI Ha HYJIOTY, OJIIOBaHHS, POHOC, TOJOBHUMN
O1s1b, TABUIICHHS TemnepaTypu Tina g0 38°C.
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constant dull pain in the right hypochondri-
um, nausea, bitterness in the mouth, an
increase in the level of alanine aminotrans-
ferase (ALT) to 280 units, gammaglutamyl-
transferase (GHG) to 224 units, which indi-
cated the development of toxic hepatopathy,
which increased during 3—4 weeks.

Electroneuromyography revealed signs of
polyneuropathic-type axonopathy of sensory
fibers of the lower extremities with a
decrease in the M-response from the muscles
of the feet by 60-80 % of the norm and a
decrease in the amplitude of the sensory
responses upon stimulation of the calf nerves
by 66—-86 % of the norm.

In all 6 victims, the development of diffuse
alopecia with more pronounced hair loss in
the parietal-occipital and temporal areas, as
well as eyebrows, eyelashes and in the pubic
area, which began on the 6th—8th day and
increased on the 12th—14th day after poison-
ing. Almost all patients had paresthesias of
the hair part of the head already on the 3rd-
4th day. In addition, toxicoderma developed
on the 5th to 8th day with the appearance of a
small red rash on the face and body, swelling
of the lips and cracks on the lips and in the
corners of the mouth, paresthesias and hyper-
emia of the oral mucosa from the first day.
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3 Mi03pOI0 Ha XApHOBY TOKCI/IKOIH(i)CKHIIO marti-
€HT OyB TOCIITAITI30BAHMI 10 PAHOHHOI JIKapHi,
Je Ha 2-i JeHb 3 SBHJIKCS IHTEHCHBHI Ooni Ta
CYZIOMH B M’si3aX KIHIIIBOK, Tyay0a. Y 3B’SI3Ky 3
MOTIpIIEHHSIM 3arajbHOTO CTaHy Ta IMOSBOIO
BOTHHII QJIOTIEIii 0€3 YiTKMX KOHTYpIB, OlIbIIe
Ha TiM’i, CKpOHSIX Ta B JUISHII JIOOKA, XBOPOTO
yepe3 6 JHIB TIEPEBECHO 10 BiIUICHHS 1HTEH-
CHIBHOI Tepartii 00JIaCHOT JIIKapHi 3 IMiI03pOot0 Ha
OTPY€HHS HEBIZIOMOIO PEYOBHHOIO.

Ilpu rocmiramizauii xBopuii OyB y BaKKOMY
CTaHi, y CBIIOMOCTI, CKAPKUBCs HA BUPAKCHY
CaGKICTS y HIDKHIX KiHIIIBKaX, HEMOXKJIMBICTb
CaMOCTIHHO CTOATH, XOUTH, Oinb, mapecTesii
Ta OHIMIHHS B CTOMNAaX 1 KUCTIX, Y TMOPOXKHUHI
poTa, B AUISHII BOJOCSHOI YaCTUHH TOJOBH,
MOIIIOHKH, 3alaMOpOYeHHs, TOJIOBHUN Oifb,
BimuyTTs TpuBOTH. [IpH ornsami nikapi dikcyBa-
JU acTEHII0, eMOIiHHY JaliIbHICTh, ABOCTO-
POHHIH ITO3, TOPU30HTAIBHUI HICTAarM 3 pOTa-
TOPHUM KOMMIOHEHTOM. CyXOXHIIbHI Ta mepio-
cTanpHi peduiekcu pyk Oynau 3aHaiaTO >KBaBU-
MH, 3 POIMIMPEHUMH PE(ICKCOreHHNMH 30Ha-
MU, KOJiHHI, axuIIoBi peduekcu BiACYTHI,
FiHGpCTGBiH 32 TONIHEBPUTUYHUM THIIOM,
pi3k0 3HIKEHa BiOpalliifHa YyTIWBICTH Ha
HIWOKHIX KiHIIBKaxX. Y mo3i PombOepra manas,
KOOpAHMHALIIHHI BIPaBU BUKOHYBAB 3 MIPOMaXxy-
BaHHSM 3 JIBOX CTOpiH. ByB mocrapnenuii miar-
HO3: TOCTpa aKCOHAJIbHA MOTOPHO-CEHCOpHA
MOJIIHEHPOTIaTiss BEPXHIX 1 HIKHIX KIHIIIBOK 3
TeTpanape3oM, rpyonMi OPYIICHHAMH (yHK-
1ii cratuky Ta xonu. OTpyeHHs?

XBOpI/II/I OTPHMAB KOMILICKCHY JIETOKCHKa-
wiiiHy Tepariio, BiTaMinu rpymu B, Heiiponpo-
TEKTOpH. BpaxoByroun HapOCTaHHs KIIHIYHIX
HEBPOJIOTIYHHUX TMPOSABIB, PO3BUTOK aJOMeLii,
MEePeBaXHO B TiM SHO-TMOTWIMYHIIN Ta CKpOHe-
BUX JUISHKax, MOSBY BUCHUIY Ha oOmuy4i i
TynyOi Ha 13—15 neHb 3aXBOprOBaHHS, BUHHK-
Ja migo3pa mpo orpyenns T1'.

[TpoOu kpoBi ¥ ceui Oyau HampaBleHI 10
HaykoBoro nentpy Ta mo maboparopii Pron-
repa y Himeuuwnsi. 3a qanumu 11iei madoparopii
Ha 15 nmenwr Bmict Tl y KpoBi CTaHOBUB
1019 mxr/m, y cedi — 9090 mkr/a (Tabmn.). 3a
JaHAMH na60paTop11 HaykoBoro ueHtpy B
kpoBi BMmicT T1 cranoBuB 1000 MKr/i1, 2 B cedi —
2600 Mkr/a. Y mami eMHicTio 750 mi, 1o Mi-
ctuna 150 mu 3amumiky, BusisiaeHo 10035 mr/n
OTpyTH. SIKIIO BpaxyBaTH, LIO 31 CHiB JPY>KH-
HU, XBOpWH BHUMMB Onu3bko 350 M, OTxke,
oTpuMaHa HUM Jo03a cTaHoBUTh 3010 wmr
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The 38-year-old man C., who also received
the “prize” with an alcoholic drink through a
courier, drank 2/3 of a 750 ml bottle himself.
On the second day, he began to complain of
nausea, vomiting, diarrhea, headache, and an
increase in body temperature up to 38°C. With
suspicion of food poisoning, the patient was
hospitalized in a Regional Hospital, where on
the 2nd day, intense pains and spasms
appeared in the muscles of the limbs and
torso. In connection with the deterioration of
the general condition and the appearance of
foci of alopecia without clear contours, more
on the crown, temples and in the pubic area,
the patient was transferred to the intensive
care unit after 6 days on suspicion of poison-
ing by an unknown substance.

At the time of hospitalization, the patient
was in a serious condition, conscious, com-
plained of pronounced weakness in the lower
limbs, inability to stand and walk independ-
ently, pain, paresthesias and numbness in the
feet and hands, in the oral cavity, in the hairy
part of the head, scrotum, dizziness, headache
pain, feeling anxious. During the examina-
tion, doctors noted asthenia, emotional labili-
ty, bilateral ptosis, and horizontal nystagmus
with a rotatory component. Tendon and
periosteal reflexes of the hands were too live-
ly, with expanded reflexogenic zones, knee
and Achilles reflexes were absent, polyneuri-
tis-type hyperesthesia, sharply reduced vibra-
tion sensitivity in the lower extremities. In the
Romberg pose, he fell, performed coordina-
tion exercises with a miss from both sides. A
diagnosis was made: acute axonal motor-sen-
sory polyneuropathy of the upper and lower
extremities with tetraparesis, gross distur-
bances of the function of statics and gait.
Poisoning?

The patient received complex detoxifica-
tion therapy, vitamins of group B, neuropro-
tectors. Taking into account the increase in
clinical neurological manifestations, the
development of alopecia, mainly in the pari-
etal-occipital and temporal areas, the appear-
ance of a rash on the face and torso on the
13th—15th day of the disease, TI" poisoning
was suspected.

Blood and urine samples were sent for
chemical and toxicological analysis to the
Research Center and to Rodger's laboratory in
Germany. According to the data of this labo-

1



78

KJIIHIYHA TOKCHUKOJIOTI'IA

(monan 3 r), Tofl Ik a0CONIOTHO JIeTallbHA
mozaTl—1r

[Tpu GioXiIMIYHOMY JOCIIPKEHH1 KPOBI
yepes THKJICHb BUSBICHO 3HI)KEHHS P1BHS
3araJibHOTO OuTKa /10 57 /11, anbOyMIHIB —
10 34 r/n, napoctanns piBus AJIT 3 137,8
on/n 1o 341 on/n, ACT — no 92 on/n, ramma-
rytaminrpancdepasu (GGT) —3 137,5 no
341,4 on/n, ceuoBUHU — 3 7,42 MMOJIB/T 10
9,33 MMOJIB/11, MIJABUILIEHHS PIBHS MapKe-
pa 3ananeHHs — C-peakTHBHOrO OilKa 3
3,22 mr/n go 115,89 wmr/m. 3a3HaueHi
MOKA3HUKH CBITYMIIU PO PO3BUTOK y XBO-
POT0 TOKCHYHOT Tenaronarii 31 3HWKEHHIM
CUHTETUYHOI (PYHKIIT MEYIHKK Ta TOKCHY-
HOi Hedpomnarii 3 (GopMyBaHHSAM TOCTPOI
HUPKOBOI HegocTaTHoCTI. Crioctepirainoch
TAaKOX HApOCTaHHs TiNepKoaryjaonarii 3
iBUIieHHsM piBHS J[-1umepiB 110 1,16 Mk
FEU/mi. OnHouacHO moripiryBaiacsi HeB-
pOJIOTIYHA CUMITTOMAaTuKa 3 (hOpMyBaHHIM
TeTpanapesy 3 IHTEHCUBHUM OOJIbOBUM CHH-
JPOMOM Yy M'si3ax KIHIIIBOK, Tyiy0a, po3-
BUTKOM TJTHOOKOi KOMHU. Y 3B'SI3Ky 3 Hapo-
CTaHHSM JIETEHEBO-CEPIIEBOI HEJOCTATHO-
CT1 Ha I'ITUI JA€Hb TOCHiTaI3alii B obac-
HY JIIKapHIO XBOpHUil OyB nepeBeeHU Ha
HITy4YHY BEHTWISLIIO JiereHb. [lonpu mpo-
BEIEHHS I1HTEHCHUBHOI JE€TOKCHUKAIIHHOI
Teparii, Ha ChOMHUH JIEHb TOCIHITaNI3aIli,
Iie 10 OTPUMAaHHS pPEe3yNbTaTiB aHali3y
6iomarepiany Ha BmicT T1, xBopuii momep.

[TocmepTHU agiarHo3: mizo3pa Ha
roctpe orpyeHHs cousiMu Tl TsKKoi
dbopmu. Tokcuuna ennedanomnaris III ct.,
KOMa, aKCOHaJbHa MOTOPHO-CEHCOpHA
HeBpomnaris kiHiiBok III cT. 3 TeTpanape-
30M, TokcnuHa renaronaris II-111 ct., Tok-
CHYHAa Hedpomarisi 3 PO3BUTKOM TOCTpPOI
HUPKOBOI HEIOCTAaTHOCTI, TOCTpa JIeTeHe-
BO-CEpIIEBa HEJOCTATHICTh, AU(Yy3Ha aJlo-
Telisi, TOKCUKOJEPMIsi, TilepKoarysiii-
HUi cuHapoMm. OTpumaHl JumIe MiCs
CMEpPTI XBOPOTO pPE3YyJIbTaTH TOKCHUKOJIO-
T1YHOTO JOCIIKEHHSI KPOB1 Ta cedl MiT-
BEPAWIIM JliarHo3 roctporo orpyenns TI
Tsokkoi (opmu. Ha »xanmp, depes mi3He
YTOYHEHHS J[1arHO3y XBOPHM HE OTpUMaB
CBO€YACHO aHTUAOT DeporuH.

Pezynomamu  namozicmonoziuHux
00CII0NHCEHb OP2AHIE NOMEPN020 YO0106IKA
C., 38 poxis:

Cepye. HepiBHOMIpHE Ta TiJBUIICHE
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ratory, on the 15th day, the content of TI" in the
blood was 1019 pg/l, in the urine — 9090 ng/l
(table). According to the laboratory of the
Research Center the TI content in the bear's blood
was 1,000 pg/l, and in the urine — 2,600 pg/l. A
750 ml bottle containing 150 ml of residue was
found to contain 10,035 mg/I of poison. If we take
into account that according to his wife, the patient
drank about 350 ml, therefore, the dose he
received is 3010 mg (more than 3 g), while the
absolutely lethal dose of TI" is 1 g [1, 4].

A biochemical blood test showed a decrease in
the level of total protein to 57 g/, albumin to 34
g/l, an increase in the level of ALT from 137.8
units/l to 341 units/l, AST to 92 units/l, gamma -
glutamyltransferase (GGT) — from 137.5 to 341.4
units/l, urea — from 7.42 mmol/l to 9.33 mmol/l, an
increase in the level of the inflammatory marker C-
reactive protein — from 3.22 mg/ 1 to 115.89 mg/I.
These indicators indicated the development of
toxic hepatopathy in the patient with a decrease in
the synthetic function of the liver and toxic
nephropathy with the formation of acute renal fail-
ure. There was also an increase in hypercoagulopa-
thy with an increase in the level of D-dimers up to
1.16 pg FEU/ml. At the same time, the neurologi-
cal symptoms worsened with the formation of
tetraparesis with intense pain syndrome in the mus-
cles of the limbs, torso, and the development of a
deep coma. In connection with the growth of pul-
monary and heart failure, on the fifth day of hospi-
talization, the patient was transferred to artificial
lung ventilation. Despite intensive detoxification
therapy, the patient died on the seventh day of hos-
pitalization, before receiving the results of analysis
of bioenvironments for T1 content.

Postmortem diagnosis: suspicion of acute
severe Tl salt poisoning. Toxic encephalopathy of
the 3rd degree, coma, axonal motor-sensory neu-
ropathy of the extremities of the 3rd degree with
tetraparesis, toxic hepatopathy II-III stage, toxic
nephropathy with the development of acute renal
failure, acute pulmonary heart failure, diffuse
alopecia, toxicoderma, hypercoagulation syn-
drome. The results of toxicological examination of
blood and urine, obtained only after the death of
the patient, confirmed the diagnosis of severe
acute TI" poisoning. Unfortunately, due to the late
clarification of the diagnosis, the patient did not
receive the antidote ferrocin in time.

The results of pathogistological examinations
of the organs of the deceased man S., 38 years
old:
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Puc. 1. Cepue. 3arubnuii yosnoBik 38 pokiB, OTpyeHHs crionykamu Tamito. [ &E.
Fig. 1. The heart. The dead man is 38 years old, poisoned by thallium compounds. G&E.

KPOBOHAIIOBHEHHSI apTepiii Ta BEH, IWJaTailis
OKpeMHX a00 HM3KU CyAHH. Y CyIHMHAaX MIKpO-
HUPKYISITOPHOTO PycClia pUTPOIIUTApHI TPOMOH,
epUTPOCTa3, JeHKoCTa3u, Jielkoneae3. Micisamu
HAOpSAK CTPOMHU 3 HASBHICTIO KIITHUH JiM()Oin-
HOTO DSy, KapAiOMIOLHMTH 3 HEPIBHOMIPHO
BHUPAXXECHOIO TMOMEPEYHOI0 CMYTACTICTIO, HaOYy-
XaHHIM, JI3UcOM Mi10(i0puUi, TOMOTeHi3ali€r0
CapKOIUIa3MHU X JO HEKpoOio3y Ta HEKPO3y

(puc. 1).
Jlezeni. TlinBuiieHe KPOBOHAIIOBHEHHSI apTe-

P ' ¥ —_
. Tl At

Heart. Uneven and increased blood filling
of arteries and veins, dilatation of individual
or a number of vessels. Erythrocytic thrombi,
erythrostasis, leukostasis, leukopedesis in the
vessels of the microcirculatory channel. In
some places, stroma swelling with the pres-
ence of lymphoid cells, cardiomyocytes with
unevenly expressed transverse striation,
swelling, lysis of myofibrils, homogeniza-
tion of sarcoplasm up to necrobiosis and
necrosis (Fig. 1).

@

Puc. 2. Jlereni. 3aru6nuii yonoBik 38 pokiB, OTpyeHHs crioaykamu Tajito. ['&E.
Fig. 2. Lungs. The dead man is 38 years old, poisoned by thallium compounds. G&E.

pifi Ta BeH. Y cyauHaX MIKPOIHUPKYISTOPHOTO
pyciia epUTPOLMTAPHI, Y ISSIKUX 3MIIIaHl TPOM-
Ou, epuTpoCTa3, AECTPYKIis BHYTPIIIHbOI ena-
CTUYHOT MeMOpaHH, JecKBamallis €HIOTEIio,
¢b16puHOinHe HaOyxaHHs Ta GIOPUHOTIHHI HEK-
pO3 CTIHKU JeskuX cyauH. HaBkojo okpeMux
cynuH JiM(QOiAHO-KIITUHHA 1HOUIBTpAILis.
MicisiMu MiXKabBEOJISIPHI TIEPETOPOIKU TTOTOB-
IeH1, 1HQIIBTPOBaHI 3aMalbHUM EKCYIaToM

(puc. 2).
Ileuinka. HepiBHOMIpHE Ta TiABHILEHE KPO-
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Lungs. Increased blood flow of arteries
and veins. In the vessels of the microcircula-
tory channel, there are erythrocyte, in some
cases mixed thrombi, erythrostasis, destruc-
tion of the internal elastic membrane,
desquamation of the endothelium, fibrinoid
swelling and fibrinoid necrosis of the wall of
some vessels. Lymphoid cell infiltration
around individual vessels. Localy interalveo-
lar septa are thickened, infiltrated with
inflammatory exudate (Fig. 2).

79



80

KJIIHIYHA TOKCHKOJIOI'TA
CLINICAL TOXICOLOGY

Puc. 3. [euinka. 3aru0iuii 4oa0BiK 38 POKIB, OTPY€EHHS CHOIyKaMu croiykamu. ' &E
Fig. 3. Liver. The dead man is 38 years old, poisoned by thallium compounds. G&E.

Puc. 4. Hupku. 3arubnuii yonosik 38 pokiB, oTpyeHHs crionykamu tajito. ['&E.
Fig. 4. Kidneys. The dead man is 38 years old, poisoned by thallium compounds. G&E.

BOHAIIOBHEHHSI apTepiil Ta BeH. Y CyAWHaX Mik-
POLIUPKYISTOPHOTO PYClia EPUTPOLIUTAPHI TPOM-
ou, eputpocrta3. TbmsiHe HaOyXaHHS, 3€pHU-
CTICTh, IpiOHOBOTHUIIIEBA )KUPOBA THQIIBTPAILis
[IUTOTIIA3MH TEMaTOLUTIB, y ACSIKUX KIIITHHAX 3
O3HaKaMH HEKPoOio3y Ta HEKpo3y (puc. 3).
Hupxu. TligBuiieHe KpOBOHAIIOBHEHHS apTe-
piif Ta BeH. V CyaMHaX MIKpPOLMPKY/ISTOPHOIO
pycia epHTPOLHMTAPHI TPOMOM, €pHTPOCTa3.
3epHUCTICTh, POIYLICHHS CMITeii0 MPOKCH-
MaJIbHUX KaHaJbIIiB, JeCKBaMallis €miTeTionu-
TiB (€Ki KIITHHA) 3 O3HAKAMH HEKpOOiosy Ta
Hekposy. HaOpsik cTpomu, neiHae 3 HasBHICTIO
aimdorictiorutis (puc. 4). L{i o3Haku cBig4ath
npo KJIiHIYHI TposiBH Hedpomartii 3 popmyBaH-
HSIM TOCTPOT1 HUPKOBOT HETOCTATHOCTI.
Tonosenuii mosok. Y perBI/IHi KOpH, Hi,Z[Kip-
KOBIi TUISHIII Ta CTOBOYpi HeplBHOMlpHe i min-
BUIIICHE KPOBOHAMOBHEHHS apTepiii Ta BeH,
epuTpocTas, ciamx-peHomeH. llepeBaxkHo B
KOpi Ta MIiAKIpII BU3HAYAETHCS BiIMUPAHHS
CTPYKTYPHUX €JI€MEHTIB HEPBOBOI TKAaHWHU —
HEPBOBUX KIITHH Ta BOJIOKOH, HEWpormii, a
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Liver. Uneven and increased blood filling
of arteries and veins. In the vessels of the
microcirculatory channel, erythrocyte throm-
bi, erythrostasis. Dull swelling, granularity,
small focal fatty infiltration of the cytoplasm
of hepatocytes, in some cells with signs of
necrobiosis and necrosis (Fig. 3).

Kidneys. Increased blood flow of arteries
and veins. In the vessels of the microcircula-
tory channel, erythrocyte thrombi, ery-
throstasis. Granulation, loosening of the
epithelium of proximal tubules, desquama-
tion of epitheliocytes (some cells) with signs
of necrobiosis and necrosis. Swelling of the
stroma, elsewhere with the presence of lym-
phohistiocytes (Fig. 4). These signs indicate
clinical manifestations of nephropathy with
the formation of acute renal failure.

Brain. In the substance of the bark, subcor-
tical area and torso, uneven and increased
blood supply of arteries and veins, erythrosta-
sis, sludge phenomenon. The death of structur-
al elements of nervous tissue — nerve cells and
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TaKOX 1IIeMiuHe YpakKeHHs HEHPOHIB, ITUTOIMI3,
BUTIAJIIHHS HEWPOHIB 31 30€peKEHHSIM IHIITUX
CTPYKTYPHHX €JIEMECHTIB MO3KOBOi PEYOBHHH,
XpOMaroJli3 Ta TimepXpoMaTo3 B 1HIIUX HEHpo-
HaX, po3Maj Mi€JiHy B HEPBOBUX BOJOKHaX
015101 pEYOBHMHU 3 PEAKTHBHHUM TJII030M Ta OCE-
peakamu JTiM(OITHOKIITHHHOTO 3amajeHHs.
HaOpsik TOIOBHOTO MO3KYy 3 HEYHCICHHUMHU
HABKOJIOCYIMHHUMHU KPOBOBHJIMBAMH B TI1IKIPIIi
Ta cToBOypi. [lepeBakHO MigBUIIICHE KPOBOHA-
MOBHEHHS JOCIIKCHUX OpPraHiB 3 O3HAKaMH
MOPYIICHHS PEOJIOTIYHUX BIACTUBOCTEH KPOBI
Ta PO3BUTKOM CHHAPOMY JAMCEMIHOBAHOTO BHIT-
PIITHBOCYIMHHOTO 3TOPTaHHS KpoBi (pHC. 5).
BusiBiieHi Tpy MiKpPOCKOTIIYHOMY JIOCITIIKCHHI
CYIMHHI Ta KJIITHHHI 3MIHU B KOpI, MAKIPI Ta
CcTOBOYpi TOJIOBHOTO MO3KY BiJIOBITHO /0 KJIi-
HIYHUX TIPOsIBIB TOKCH4HOI eHredanomnarii 11
CT. 3 NIUOOKOIO KOMOIO.

BusiBieHi cyquHHI Ta KJIIITUHHI 3MI1HH B JIeTe-

CLINICAL TOXICOLOGY

fibers, neuroglia, as well as ischemic damage
to neurons, cytolysis, loss of neurons with
preservation of other structural elements of the
brain substance, chromatolysis and hyperchro-
matosis in other neurons, breakdown of myelin
in nerve fibers of the white matter — is deter-
mined mainly in the cortex and subcortex sub-
stances with reactive gliosis and foci of lym-
phoid cell inflammation. Cerebral edema with
few perivascular hemorrhages in the subcortex
and brain stem. Predominantly increased blood
filling of the examined organs with signs of
violation of the rheological properties of blood
and the development of Disseminated
intravascular coagulation (Fig. 5). Microscopic
examination revealed vascular and cellular
changes in the cortex, subcortex and brain
stem in accordance with the clinical manifesta-
tions of toxic encephalopathy of the III stage
with a deep coma.

Puc. 5. l'onoBHuit Mo30k. 3aru0iuii 4onoBik 38 pPoKiB, OTpy€EHHs croidykamu Tamiro. [ &E.
Fig. 5. Brain. The dead man is 38 years old, poisoned by thallium compounds. G&E.

HSX 3 EPUTPOIMTAPHUMH Ta 3MIIIAHUMHU TPOM-
O0amu, epurpoctazoMm 3 ¢GiOpuHOimHUM HaOy-
XaHHSIM Ta (QIOPUHOITHUM HEKPO30M CTIHKH
JeSKUX CYIHH 3 IXHBOIO 1H(IBTpaIli€ro 3anaib-
HUM €KCYIaTOM BiJIOBITHO 0 KIIHIYHHUX TPO-
SIBIB JIereHeBoi HemocTaTHOCTi. OIHOYACHO
BHSIBJICHO CyJIMHHI Ta KJIITHHHI 3MiHH B CEpIli 3
HAOPSIKOM CTPOMH, JII3UCOM MiodiOpwiI, ToMo-
TeHI3alli€l0 CapKOIIa3MH aX 70 HEKpoOio3y Ta
HEKpO3y BIJMOBIAAIOTh KJIIHIYHUM MPOSBAM
JIETEHEBO-CEPIIEBOT HETOCTATHOCTI.

[lepenmiueHi cyauHHI Ta KIITHHHI 3MIHA B
MEYiHIll Ta HHUPKAX BIAMOBINAIOTH KIIHIYHUM
nposiBaM TokcuyHOi remaromarii II-II1 ct. 3i
3HIDKEHHSIM CHHTETUYHOI (PyHKII MEediHKH Ta
TOKCHYHOI Hedpomarii 3 GopMyBaHHSM rocTpoi
HUPKOBOT HETOCTATHOCTI.
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Vascular and cellular changes in the lungs
with erythrocyte and mixed thrombi, ery-
throstasis with fibrinoid swelling and fibrinoid
necrosis of the wall of some vessels with their
infiltration with inflammatory exudate accord-
ing to the clinical manifestations of pulmonary
insufficiency were revealed. At the same time,
vascular and cellular changes in the heart with
swelling of the stroma, lysis of myofibrils,
homogenization of sarcoplasm up to necrobio-
sis and necrosis correspond to clinical mani-
festations of pulmonary and heart failure.

The listed vascular and cellular changes in
the liver and kidneys correspond to the clini-
cal manifestations of toxic hepatopathy of
the II-III stage with a decrease in the synthet-
ic function of the liver and toxic nephropathy
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AHani3 AMHAMIKU KJIIHIYHUX MPOSIBIB Y XBO-
pUX 3 TOCTPUMH MEPOPATLHUMU Ta 1HTAJSAIIN-
HUMU OTpy€eHHIMHU T1" 103BOIHMB yI0CKOHAIHUTH
OCHOBHI KpUTEpii paHHbOI AU(epeHIiiHO] Tiar-
HOCTHKM 3aXBOPIOBaHb, 3 IPUBOAY KOTPHUX
XBOpl HaWyacTillle TOCHITaNi3ylOThCsl B Tepa-
MEeBTUYHI Ta HEBPOJIOTIUHI BIJUTIJICHHS — Xapyo-
Bl TOKCHUKOIH(eK1li Ta HelpoiHdekuii. 3icTas-
JIEHHSI CHMIITOMIB JJaHUX 3aXBOPIOBAaHb Ta IXHIX
NOEJHAHb JIO3BOJISIE BUOKPEMHUTH O3HAKH,
XapakTepHi TUTBKH I TOCTpOro orpyenss T17,
110, Ha HAaIly AYMKY, COPUSITUME OUIbII PAHHBO-
My BCTAHOBJICHHIO [1arHO3y, MPU3HAYEHHIO
CBO€YaCHOi €(EeKTUBHOI JETOKCHKaIll Ta SIK
pe3yAbTAT — MOPATYHKY XKHUTTS MOCTPAKIATUX.

BucHoBku

1. Bucoka TOKCUYHICTb, BIICYTHICTh CMaKy 1
3araxy, a TakoX JOCTYIHICTh MPUAOaHHS CIIO-
JYK TaJIilo 4epe3 IHTEpPHET € OCHOBHUMHM ITPUYH-
HAMU KpPUMIHAJbHUX 1 BUNAJAKOBUX TOCTPHUX
NEepPOpAIbHUX TA IHTAALINHUX OTPYEHD y CBITI
ta B Ykpaini. [octpi orpyenns TI" i cboromui
JIarHOCTYIOTHCSI HECBOE€YACHO, 1110 MPU3BOAUTD
JI0 TI3HBOTO MPU3HAYEHHS aHTUIOTHOI Tepamnii,
PO3BUTKY CTIMKHX HEBPOJOTIYHHUX pPO3JA/IB
3 HACTYyIHOIO I1HBaJiAu3ali€l0 abo CMepTIo
MMaIli€HTIB.

2. Kuiniuni nposieu otpyenns T1" y mepuri
rOJIMHU Ta mepury 100y AOCUTh HE CHelH(IvHi
Ta XapaKTepU3yIOThCsS HYIOTOIO, OIIOBaHHSM,
I[iapeefo 0oeM y JKMBOTI, TOJIOBHUM OO0JeM,
T1IBUILIEHHSIM TeMIepaTypu Jo 37,5-38°C, y
3B'SI3Ky 3 YUM XBOpi, SIK MPaBHUIIO, TOCIITaNi-
3YIOTBCS 3 Xap4OBOIO TOKCUKOIH(EKIIIEIO, a IPU
nosiBl Ha 2—3-i JeHb mapecTe3iil Ta IHTEeHCHUB-
HOTO TIEKy4oro 0oJit0 B KiHI[IBKaX, 0COOJIUBO B
CTOIIax, MEePEBOJATHCS A0 HEBPOJIOTTYHOTO Bif-
JIUIEHHST 3 TMiJ03pOK Ha HEHpOoiHQEKIIito.
Tinekn Ha 6-8-M1 JA€Hb TPU TOSIBI ajomerii
3a3BMYail BUHUKA€ MiJ03pa HAa OTPYEHHS.
Haiicienugiunimi o3uaku orpyeHus TI
nosiBa Ha 6—8-i1, a 1HONI — Ha 14-i neHp nudys-
HOI ajorenli, mepeBaXxHO B CKPOHEBO-TIM'SHIM
JUTSIHIT, @ TAKOK TOKCUKOJEpMIi y BUTISLAL Api0-
HOTO BYTpOBOIO BUCHUIy Ha oOJMY4l Ta Tyiyoi,
TPIIIMH Ha ry0ax 1 B KyTOYKax poTa, rinepkepa-
TO3Y Ha JIOJIOHSX 1 cTOMax Ta OLIMX MOMEPEUHUX
cMyr Meeca Ha HITTSX.

3. Hamu onucano HU3KY CUMITOMIB, SIKI MU
HE 3yCTpiYai B JOCTYIHIM JIiTeparypi, ane sKi
BXKE B MepuIl JHI IHTOKCUKALlli BapTO 3Ba)KyBa-
TH, abu audepeHiiHO A1arHOCTYBaTH TOCTpE

CLINICAL TOXICOLOGY
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with the formation of acute renal failure.

The analysis of the dynamics of clinical
manifestations in patients with acute oral and
inhalation TI" poisoning allowed us to
improve the main criteria for early differen-
tial diagnosis of diseases for which patients
are most often hospitalized in therapeutic and
neurological departments — food toxic infec-
tions and neuroinfections. A comparison of
the symptoms of these diseases and their
combinations allows us to single out the
signs characteristic only of acute T1* poison-
ing, which, in our opinion, will contribute to
an earlier diagnosis, the appointment of time-
ly effective detoxification and, as a result,
saving the lives of the patients.

Conclusions

1. Due to high toxicity, lack of taste and
smell, as well as easy availability of purchase
via the Internet, TI* compounds are the main
causes of criminal and accidental acute oral
and inhalation poisonings in the world and in
Ukraine. Even today, acute TI" poisoning is
diagnosed late, which leads to the Ilate
appointment of antidote therapy, the develop-
ment of persistent neurological disorders with
subsequent disability or death of patients.

2. Clinical manifestations of TI" poison-
ing in the first hours and the first day are quite
non-specific and are characterized by nausea,
vomiting, diarrhea, abdominal pain, headache,
temperature rise to 37.5-38°C, in connection
with which patients, as a rule, are hospitalized
with food poisoning, and when paresthesias
and intense, burning pains in the limbs, espe-
cially in the feet, appear on the 2nd or 3rd
day, they are transferred to the neurological
department with suspicion of neuroinfection.
Only on the 6th-8th day when alopecia
appears, poisoning is usually suspected. The
most specific signs of Tl+ poisoning are the
appearance on the 6th—8th, and sometimes on
the 14th day of diffuse alopecia, mainly in the
temporal-parietal region, as well as toxicoder-
ma in the form of a small acne rash on the
face and torso, cracks on the lips and in the
corners of the mouth, hyperkeratosis on the
palms and feet, and white transverse Mayes
stripes on the nails.

3. We have described a number of
symptoms that we have not encountered in
the available literature, but which should be
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orpyenns T1*. Ille pa3 HaronomyeMo Ha TaKuX
CUMITOMAX:

— ¥V mepmii 2 106M B MOCTpakaanux Ha TIIi
racTPOIHTECTUHAIBHOI TATONOTIT 3'SBISIOTHCS
Oomroui mapecTe3ii HE CTITBKM B KIHITIBKAX,
CKIJTbKM B TIOPOXKHUHI pOTa TMPH MEePOpaTbHUX
OTPY€HHSIX 1 B3IOBX BEPXHIX TUXATbHUX IIS-
X1B TIOPSJ 3 TIEKYIMMH OOJISIMH 32 TPYAUHOIO Ta
OXPHUILIUM TOJIOCOM — TIPH IHTAJSIIIIHHUX OTPY-
€HHSIX;

— Ha 3-4-i1 nenp mepen TOSBOIO ayomeri
3'SIBJISIOTBCS TIOCTIMHI MapecTe3ii BOJIOCSHOL
YaCTHHHU TOJIOBH 3 OTHOYACHOIO TIOSIBOIO BOTHH-
IIeBOi MIrMEHTAaIlili IKIpH Ta MOTEMHIHHAM
KOpEHIB BOJIOCCS,

-V nepmi ,Z[Hi iHTOKCI/IKaui'l' 3'SIBIISTFOTHCS
IHTCHCHBHI TIEKyYi CI/IMeTpI/I‘IHl oomi Ta mape-
CTe3ii He TIIbKH B KIHHIBKaX 0COOJIMBO B TiJISTH-
Il CTOT, JIUTKOBUX M's31B, M'SI31B BHYTPIITHHOI
HOBerHl CTETOH, IUIEYOBOrO TOSCY, TPYAHOI
KITIITKH, a ¢ OCO6J'II/IBO MOIIIOHKH B YOJIOBIKIB 1
MOJIOYHHUX 327103 Y JKIHOK.

4. Tlpu HaAXOMKEHHI A0 OpraHi3My BeJu-
kux 103 T1" (mownax 1,0 r) i konuenrpamisx Ty
KpoBi Ta ceui moHaa 7-9000 MKr/m Ha T TOK-
cuyHoi eHnedanomnarii Ha 5—10 meHb dopmy-
€THCSI YPAKEHHS YEPEITHO-MO3KOBUX HEPBIB 3
MOSIBOI0 TMTO3Y, HICTAarMy, CyOKOPTHKaJIbHHX
3HAaKIB, TOPYIIEHHS 30Dy, CIIYXYy, MOBH, a TAKOX
CIIOCTEPIraloThCsl PO3BUTOK BHUPAXKEHOT aKCO-
HAJIHHOI MOTOPHO-CEHCOPHOI IMOJIIHeBpOMATii 3
nape3oM HWXKHIX KIHIIBOK a00 TeTparape3oMm
HaiyacTilie 3 JieTaJbHUMH HacJiJIKaMH, 0C00-
JIMBO TIPH BIJICYTHOCTI aHTHOTOTEPAITii Ta eKCTpa-
KOpPIOPaJbHOI I€TOKCHKAIII.

5. JlikyBaHHS XBOpUX Ha rOCTpPE OTPYEHHS
T1" MOBMHHO BKJIFOYATH 3aCTOCYBAaHHS aHTHIIO-
ta @eporuny (I'ekcamianodepar kamiro) — Bif
3,0 o 6,0 T Ha moOy 3aleXHO BiJ TSKKOCTI
crtany Ta BMicty Tly OiocepenoBumax. Taky
Tepario HeoOXiTHO 3aCTOCOBYBATH HE3JICIKHO
BiJl TEPMiHY BCTAHOBJICHHS J11arHO3y /10 HOpMa-
mi3anii piBHH Tl y 6iocepenoBumax. Lle miky-
BaHHS CJIiJT TOEJHYBATH 3 METOIAMH EKCTPaKop-
MOpagbHOI I[eTOKCI/IKaL[ll HEHpOo- 1 remaromnpo-
TekTopamu, BiTaminamu rpynu B, PP, C, D3,
aHaIbreTUKAMH Ta aHTHKOHBYJIbcaHTaMu. Oco-
OnMMBY yBary moTpiOHO MPHUIITUTH MOTEHIIHHO-
My PHU3UKY TPOMOOYTBOPEHHS Ta CBO€YACHIM
KOPEKIIii Koaryionarii.

6. [IlaroricTonoriydae AOCTIIKEHHS CTPYK-
Typ TOJIOBHOTO MO3KY, IEYIHKH, JIETEHb, CEPIL,
HHUPOK XBOPOTo 3 oTpy€eHHsAM T1*, CBiquuTh 1Mpo
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considered already in the first days of intox-
ication in order to differentially diagnose
acute TI" poisoning. Once again, we empha-
size the following symptoms:

— in the first 2 days, the victims, against
the background of gastrointestinal pathology,
develop painful paresthesias not so much in
the limbs, but in the oral cavity in case of oral
poisoning and along the course of the upper
respiratory tract, along with burning pains
behind the sternum and a hoarse voice — in
case of inhalation poisoning;

— on the 3rd-4th day before the appearance
of alopecia, permanent paresthesias of the
hair part of the head appear with the simulta-
neous appearance of focal pigmentation of
the skin and darkening of the hair roots;

— in the first days of intoxication, intense
burning symmetrical pains and paresthesias
appear not only in the extremities, especially
in the area of the feet, calf muscles, muscles
of the inner surface of the thighs, shoulder
girdle, chest, but also especially the scrotum
in men and mammary glands in women.

4.  With the intake of large doses of TI*
(over 1.0 g) and concentrations of Tl in the
blood and urine of over 7-9000 pg/l against
the background of toxic encephalopathy, dam-
age to the cranial nerves is formed for 5-10
days with the appearance of ptosis, nystag-
mus, subcortical signs, impaired vision, hear-
ing, and speech, as well as the development of
pronounced axonal motor-sensory polyneu-
ropathy with paresis of the lower limbs or
tetraparesis, most often with fatal conse-
quences, especially in the absence of antidote
therapy and extracorporeal detoxification.

5. Treatment of patients with acute TI
poisoning should include the use of the anti-
dote ferrozin (potassium hexacyanoferrate) —
from 3.0 to 6.0 g per day, depending on the
severity of the condition and the content of Tl
in the biological environment. Such therapy
must be applied regardless of the time of diag-
nosis until the level of Tl in biological envi-
ronments normalizes. This treatment should
be combined with extracorporeal detoxifica-
tion methods, neuro- and hepatoprotectors,
vitamins of group B, PP, C, D3, analgesics and
anticonvulsants. Special attention should be
paid to the potential risk of thrombosis and
timely correction of coagulopathy.

6. Pathohistological examination of the
structures of the brain, liver, lungs, heart, and
kidneys of a patient with TI" poisoning
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dbopMyBaHHS TOJIOPraHHUX JEreHepPaTUBHUX
3MiH, IIPOLECIB BUPAKEHOIO TPOMOOYTBOPEHHS
B CYIMHaxX MIKPOLMPKYJISTOPHOIO pycia, YuC-
JIEHHUX BOTHHUII HEKpOOi03y Ta HEKpO3y, iIlie-
MIYHE i TOKCUYHE Ypa)K€HHS HEMPOHIB Ta po3-
naj Mi€JIiHy B HEpBOBHUX BOJIOKHAX 3 () OpMyBaH-
HSIM HaOpSIKy TOJIOBHOT'O MO3KY.

7. Bucoka TtokcmuHicTh crnoiyk TIl, pict
KpUMIHAJIBHUX 1HIMJICHTIB, MOTEHIIWHUNA DPH-
3MK 3aCTOCYBaHHS iX 3 IUBEPCIHHOIO Ta TEPOPH-
CTUYHOI0O METOI0 B yMOBax BiHM B YKpaiHi,
00yMOBIIIOIOTH TOTPE0y OCOOIMBOTO KOHTPOJIIO
3a 06irom TI", GIOKyBaHHSI CaiTiB B iHTEPHETI 3
OTOJIOLLIEHHSIMU MPO MPOAAK BUCOKOTOKCUYHUX
xiMiuHUX pedyoBHH. [ToTpebye yBaru npoOnema
3a0e3MeyeHHs] HasBHOCTI B alTE4HIN Mepexi
crenuiyHOro aHTUA0TY DepoluHy, a TaKoX
CTBOPEHHSI PE3€pBY AHTUJIOTIB IS JIIKBIAIlIl
HACJIJKIB HAJ3BUYANHUX CUTYaIllH.
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