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representing a ratio between the red (R, acidic proteins) and blue (B, basic proteins) cytoplasm
staining was used to characterize a degree of the oxidative modification of proteins. A content of
TBA-RP in the morning samples of kidney tissues changes under both water and salt stress while
contents of OMP-P remain almost unchanged. Regardless of the sampling time, both types of the
stress cause moderate changes in the depth of oxidative modification of proteins. Injection of
mercury chloride followed by water and/or salt stress results in activation of the free-radical
oxidation of proteins because of damage to the cell membranes. A value of the oxide proteins
modification index can bring important information related to pathogenesis and histology of the
kidney tissues. In general, it can be concluded that only moderate and reversible morphological
changes were found in the kidney tissues underwent 5 % water and 3 % salt stress while no
morphological changes were found in the tissues after (.75 % salt stress. These morphological
changes are in good agreement with histochemical data of the oxidative modification of proteins.
Classical necrotic nephrosis has been found in the animals after the mercury chloride
intoxication. The nephrosis symptoms were more severe at 8 pm comparing to those at 8 am.
Besides, the nephrosis symptoms were relieved by the water stress while 3 % salt stress caused
worsening of the kidney tissue injury especially in case of the 8 pm results. No significant changes
in the nephrosis symptoms were found after an additional 0.75 % salt load. These results are also in
good agreement with the histochemical data related to oxidative modification of proteins.
Therefore, it can be concluded that the water stress can provide some relieving effect on the
mercury chloride nephrosis while the salt stress results in further aggravation of its symptoms.

Winkler I. A.

GAS-CHROMATOGRAPHY RESPONSES OF ‘646’ AND “647° SOLVENTS AT
FORENSIC ANALYSIS OF BLOOD FOR ALCOHOL CONTENT
Department of Medicinal and Pharmaceutical Chemistry
Higher State Educational Establishment of Ukraine
" Bukovinian State Medical University”

Determination of alcohols is a routine part of forensic investigations. Using gas
chromatography (GC), the alcohols contents can be determined up to the tenth of pro mille.
According to the officially approved lab method, the sample that may consist of some traces of
alcohols should be treated with trichloroacetic acid and then with the solution of potassium nitrite.
As a result, nitrous acid is formed and then it interacts with the alcohols immediately after
formation, transforming them into the corresponding nitrite ethers. All these reactions should be
performed in a tightly capped vessel to keep the just-formed alkyl nitrites inside. The ethers are
highly volatile so, they evaporate actively and a probe taken from the gas section of the vessel will
contain a mixture of the ethers composed by the alcohols present in the sample. Being injected into
a GC, they will manifest themselves by the corresponding analytical peaks.

There are multicomponent organic solvents available on market under commercial brand
names “646” and “647.” These mixtures are used widely in the construction and repair practices for
cleaning surfaces before painting and/or for thinning paints. Insufficient ventilation of the working
area or failure to keep the necessary time pause between the completion of the painting works and
the beginning of regular usage of the just-painted items or rooms may cause inhalation of the
solvent components followed by more or less severe intoxication. Such accidents are reported
regularly in many countries. It is necessary to clarify how these solvents can manifest themselves in
the samples during the regular identification of alcohols and, in case any components actually
provide some GC responses, which of them do they correspond to. In order to investigate this issue,
the regular mixture of eight alcohols (from methanel to amyl alcohol) has been used to obtain the
reference chromatogram and then some amount of each solvent was added to the mixture. The
chromatograms obtained after ‘poisoning’ of the mixture with the solvents has been compared with
the reference one for identification of possible changes and/or extra peaks present at the former
records. No extra peaks appeared in the chromatograms but some obvious changes were registered
for analytical responses of all low molecular (methanol-propanol) alcohols (Table).
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Table 1 represents all measured peak areas for the eight alcohols in the pure control mixture
and in the same mixture with additions of ‘646’ and ‘647" solvents. The percentage deviations for
the ‘646’ and 647’ peak areas were calculated basing on isobutanol taken as the ‘inner standard’
because this compound 1s not mentioned as a component of neither 646’ nor ‘647" compositions.
Therefore, it can be chosen as the one, for which the peak area is to be considered as the base by
which all other peak areas are normalized. To do that, all the peak areas should be divided by the
isobutanol’s area and, finally, the normalized areas of same representatives can be compared to
calculate a percentage they increase or decrease in comparison with the control mixture. It can be
seen that the peak areas of the light components reveal significant increase while those of the heave
alcohols remain more or less stable (deviation of no more than = 15 %). Therefore, analytical
responses of the light alcohols can be considered as possible GS identification sign to be used for
qualitative and quantitative identification of 646’ and 647" solvents as contamination agents in
blood.

Table
GC peak areas (conventional units) and relative areas (%)
Alcohols Control mixture Control + 646 Control + 647
Methanol 36480 (0.4091) 47894 (0.5677+39 %) 119208 (0.9749+138 %)
Ethanol 51946 (0.5826) 80729 (0.9570+64 %) 171388 (1.4016+140 %)
Isopropanol 41997 {(,4709) 64215 (0.7612+61 %) 127701 (1.0443+122 %)
Propanol 78329 (0.8784) 85922 (1.0186+16 %) 157817 (1.2906+46 %)
Isobutanol 89167 (1) 84354 (0%) 122281 (0 %)
Butanol 69182 (0.7759) 59201 {0.7018-10 %) 92347 (0.7552-9.7 %)
Isoamy] alc. 44164 ((1.4953) 47756 (0.5661+14 %) 55595 (0.4556-9.2 %)
Amyl alcohol 29085 (0.3262) 29528 (0.3500+7 %) 34207 (0.2797-15 %)
berzo B.B.

OIITHKA PIBHA EHJOTEHHOI IHTOKCHKAIIII IIIYPIB 3A YMOB
EKCIIEPHMEHTAJILHOI HE®POIIATIL
Kaheopa bivopeaniunoi i Bioroziynol ximit ma kainiunol dioximii
Buwguii OepacasHuti HagudabHul 3aK100 VKpainu
wbyrosuncexuti depycasHuil MeduurH Uil YHIGepCHmen»

[HTepec mo 3m0pOB’™S HHPOK OCTAHHIM 4aCcOM 3pIC, TOJNOBHUM YHHOM, Yepe3 TPHBOXKHY
CTATHCTHKY. OXHIEI 2 aKTyalbHUX TIPOONEM CY4YacHOrQ CYCHUIBCTBA € PO3BHTOK TOCTPUX Ta
XPOHIYHHX 3aXBOPIOBaHbP HHPOK, AKI CYNPOBOIKYIOTHCA METaOONMUHNME MMOPYIIeHHAMH |
TOKCHYHUM YPa/KeHHSAM OpTaHi3sMy, 10 NPH3BOAHTE JO CHHAPOMY €HAOTEHHOI iHTOKCHKAIIL.
OCTaHHIMU POKAMH MHPOKO TUCKYTY€ETHCS MUTAHHS MONIYKY HOBUX MapKepiB YIIKOJXKEHHS HUPOK
T4 OIMIHKH PIBHA SHAOTEHHO! IHTOKCHKAIii opraHismy. Metolo pobGotn Gyno HOCHIAWTH BMICT
PEdOBHH HU3bKOI i1 cepeAHbol MoTekynsipHoi Macu { MCM), 3aralbHHX | THPO3HHBMICHUX MENTHIR
Ta OLWIHUTH piBeHb ¢HOOTeHHO! IHTOKCHKALIQ OpraHi3My MIypiB 3a YMOB eKCNepHMEHTANIBHOT
HedponaTii.

Excnepument npoogunn Ha OLMX CTATCBOIPLMMX IMypax-camusx macow 160-180 1.
He¢ponartiro MoIeniopaiy MUIIXOM OJHOPA3OBOrC BHYTPIIIHBOOUEPEBHHHOTO BBedeHHS (PoNieBoi
KHCNOTH v 1031 250 Mr/kr. TeapuHu nepebyBald B YMOBAX BIBAPIIO 21 CTANHM TeMMepaTypHAM Ta
CBITJIOBMM peXHUMaMH | OyJiH MOAUICHI HA AB] rpynu: 1 — IHTAKTHA rPpyna TBAPHH, 2 — TBAPHHH 3
SKCIIEPUMEHTANBHOO Hedponartieto. B cupoBarii KpoBi ZoCHJHHX Ta IHTAKTHHX LY PiB BH3HAYAIH
BMICT peuOBHH HH3bKOI H cepemHboi MONeKyJIApHOi Macu {(MCM), 3araibHHX 1 THPO3HHBMICHHX
MENTH/IR, aNBOYMIHIB T4 PO3PaXxOBYBAMH Koe(illieHT €HIOTeHHOT IHTOKCHKAINT,

3a YMOB eKCHepHMEHTAlbHOI HedpomaTii B CHpOBaTIi KpoBl IIYpIB CHOCTepiraiu
36inbiends pisas MCM (2000-5000 ), axi puzHavanucs npu aowxuHi xeui 280 um. [pu upomy
pireHs MCM B cHpOBATII KPOBI JOCTIAHHX TBApHH MEPEeBHLIYBAR KOHTPOJBHI 3HAYEHHS B 2 pasm.
Ansa HU3BKOMONCKYNApHUX pedoBHH (30 2000 ) cHpoBaTKH KpoOBI IUYpIB, LIC BH3HAYAIHCS MPH
NMOBAHHI XBHII 254 HM, peecTpyBalH BIpOTIMHI 3MIHM JaHOrO TOKa3HHKA, sKI TepPeBHINYBAIH
KOHTpONbHI 3HaYeHHs Ha 60 %. Y cupopariii KpoBi IypiB 3a YMOB SKCIEPHMEHTAILHOT HedponaTil
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