Tako# miomaan BO3IEHCTBUS TOCTATOYHO, YTOOBI YEIOBEK YETKO OIILYTHJI XOJION WM Teryo. M B
3TOM Cllydae ceBepsiHe (@) OTIMYaIuch OT I0XkaH (0) 1o oOnuBaHMs OONBIIMM pa3OpocoM TemmepaTryp, a
mociie MPUMEHEHHUSI CHCTEMBI 3aKaIMBaHUS y CEBEPSIH M y I0KaH MPOM3OILUIO CMEIIEHHE TeMIepaTyp B
CTOPOHY MEHBIIIMX 3HA4YEHUH; Yepe3 TpU Mecdlla y CeBepsiH He BCTpedajach TeMieparypa Beime 29°C, a 'y
toxxad — Beime 30°C. Yepe3 miecTs ¢ MOJIOBHHOM MECAIEB y CEBEpSH TeMIlepaTypa JIOKalu3oBajach B
npeaenax 29-31°C, a y wkan — B npefenax 31-32°C. Ilpu 3ToM, HECMOTps Ha pa3iIuyue B AMANA30HAX
TEeMITepaTyp, U B TOW ¥ B IPYTOH TpyIIax HaHOOJBIIHI MPOICHT JIOACH ONIYIIal XOJI0 IPHU BO3ICHCTBUN
temnepaTtypoii B 31-32°C.Bce nprBeeHHbIE JaHHBIE HA 3THUX TPEX PUCYHKAaX CBHUJETENBCTBYIOT O TOM, YTO
oCIie TPEX MECSIIeB OOJIMBaHUS TeMIIepaTypa KOXKH y JIOJCH ¢ IBHHYJIACh B CTOPOHY MEHBIINX 3HAUYCHUH, U
BOCIPUHUMATH XOJIOJI OHH CTaJIH MPH O0Jiee HU3KUX TEMIIepaTypax, a MOCie MECTH C MTOJIOBUHON MECSIIEB —
TEeMIIepaTypa KOXH TOBBICHIIACh, W BOCIPUHHMATH XOJIOJ] OHM CTald NpU Oojee BBICOKMX 3HAYCHHIX
TEMIIEPaTyPHI.
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TYKbIpBIM

TepiHiH ce3y pelenTopiapbl «OHTYCTIK» JKOHE «COJITYCTIK» TEKCepUIIi. AJIBIHFAaH MAIIMETTEp, Tepi
TEeMIIepaTypachIHbIH SPTYPJIri KoHE CYBIKTHI KaObliaay HeTi3iHAe, oNapAbIH Tepijeri MeTabonu3M AeHreii
OPTYpPJTi EKEHIITiH KOPCETTi.

Summary

Sensitivity of skin receptors of "southerners" and "northerners" is surveyed. The analysis of the
received data has shown that at the heart of distinction in temperature of a skin and perception of a cold
different level of a skin metabolism at them can lie.

Iskakova S.A.
BEHAVIOUR OF RATS IN THE RAISED CROSSWISE LABYRINTH DURING
SUBCHRONIC EXTERMINATION BY THE STEAMS OF SULFUR
(The National Centre of Hygiene of the Labour and Occupational Diseases,
Ministry of Public Health, the Republic of Kazakhstan)

There were studied the behavior of white rats in the time of the inhalation by steams of sulfur in terms
1 and 2 months at a concentration 1,76mg/m’, 12,68mg/m’. Most expressed infringements were found out by
physiological methods of research on 8 week of the extermination - reduction of research activity and of
impellent activity, emotional reactance with increase in terms of inhalation are observed. From the behavior
of experimental animals there were observed the pauperization of repertoire of behavioral reactions,
infringement of mink reflexes of rodents, and also display of anxiolytic properties of sulfur steams in a
concentration 1, 76mg/m3.

I. Introduction. To begin with the development of scientific and technical progress in the Western
Kazakhstan, oil layers with the high maintenance of sulphurous formations have started to master (Tengiz,
Karashaganak), that has led to an increase of the lumped elementary sulfur’s reserves on sulfuric platforms
up to 9 min.tons. It has increased ecological pressure on ecosystem of Caspian Sea’s coasts, namely: the
oxidation of ground and water, and to the pollution of atmospheric air by the steams of sulfur, sulphurous
anhydride, sulfuric anhydride, sulfuric acid and hydrogen sulphide. In addition, sulfur from the area storages




evaporates rather easily under influence of environment’s high temperatures (from 38°C and higher) in
summertime as an aerosol or steam, forming eight-nuclear molecules that can have toxic effect on vivid
organisms [1, 2].

I1. Statement the purpose. Subsequently the purpose of our paper is studying the toxic action of
steams of pure sulfur to the behaviour of experimental animals, in particular in the raised crosswise labyrinth
(RCL). Studying of the inhalation’s influence by the steams of sulfur in a concentration 1/3 maximum
concentration limits (MCL) (1,76 mg/m’) and 2MCL (12,76 mg/m®) [3] (subchronic experiment within two
months) has been executed on experimental animal - 30 white rats-male, with initial weight of a body 180-
240 gramm. Experimental animals were exposed to the influence of the sulfur’s steams during 5 days in a
week and for 4 hours per day in special inhalation chambers of Kurljandskiy. The steams of elementary
sulfur were received using the method of a sandy bath by Sanotskiy I.V. [4].

There was used one of the commodity forms of sulfur from the deposit Tengiz- technical gas
granulated sulfur with a high degree of cleanliness (99, 99%) [5-8].

Experimental animals have been distributed on following groups, namely: I - the rats, which were
exposed to inhalation influence of the sulfur’s steams in a concentration 1,76 mg/m’ (n=15), II — rats, which
were exposed to inhalation influence of the sulfur’s steams in a concentration 12,68mg/m’ (n=15).

The installation "raised crosswise labyrinth" is intended for the estimation of the research behaviour’s
structure and the estimation of anxiousness of rodents. It has received wide application [14-17], because
there is using the balance between natural fear of animals before the open space, height, novelty and
simultaneous aspiration to investigate these unfamiliar conditions. All manipulations with animals were
spent according to the international recommendations on carrying out medic-biological researches using the
animals [9-10].

During the experiment physiological parameters were studied in dynamics. Dynamics was spent as
follows: background supervision - prior to the beginning of the experiment, for the fourth week of the
experiment and on the eighth week of the experiment. By means of test RCL we estimated parameters of
research activity (RA), impellent activity (IA) and emotional reactance (ER) of rats for the estimation of
behavioural reactions. The estimation of parameters RA included incline reaction (IR), the look out from the
closed sleeves (L). Besides, time of stay in closed sleeve of the labyrinth (TSC), time of staying in the open
sleeve of the labyrinth (TSO) was defined. The estimation of parameters IA included VIA (a rack with an
emphasis, the rack), ER included grooming (G), urination (U) and defecation (D). There were also spent the
definition of muscular force (MF).

Results are processed statistically using the spreadsheet Microsoft Excel by the definition of average
arithmetic (M) and its standard mistake (m), the degree of reliability of distinctions between compared sizes
was defined by Student criterion.

III. Results. Chronic influence of the sulfur’s steams leads to the infringement of a normal
physiological addition in weight growing and muscular force with an increase in age of animals that is
connected with the toxic influence of the sulfur’s steams and process of the reorganization of exchange
reactions with the purpose of the adaptation, and with prevalence of processes of catabolism.

The sulfur’s steams render an adverse influence on the infringement of behavioural reactions of
animals. In figure 1 changes IA rats of II group, who have been influenced by the sulfur’s steams in a
concentration 1,76 mg/m’, are presented.

Analyzing obtained data in two experimental groups, we have noted heterogeneousness of whole toxic
process, except for the test of muscular force. RA shows the most precise tendency to downturn in the
second group at a concentration 12,68 mg/m’ 4 week of supervision on 64,6%, while IA at 8 of week in 74%
at the same time ER has a tendency to increasing at inhalation terms prolongation. In particular, on 4 week of
supervision IA at the subchronic inhalation of sulfur’s steams in a concentration 1,76 mg/m’ decreases
slightly on 11%, while on 8 week it increases for 167% in comparison with background parameters. At
subchronic inhalation by steams of sulfur in a concentration 12,68 mg/m’ on 4 week there was marked an
increase of IA on 30% , whereas on 8 week this parameter decreased on 74% in comparison with background
indexes (p<0,001).

Apparently, it is connected with the greater toxic action of small dozes of sulfur in comparison with
action of a doze, which is practically twice exceeding active maximum concentration limit. Probably the
guarding braking was progressively developing because of the weakening of functional ability of nervous
cells. All received results are coordinated with the literary data [11, 12], where the correlation between levels
of rats’ stability to deficiency of oxygen and their impellent activity in the raised crosswise labyrinth is
established.



Research activity in two experimental groups decreased: on 4 week on 64%, on 8 week of supervision
on 94% in comparison with background parameters at subchronic inhalation in a concentration 1,76 mg/m?;
on 4 week on 129%, on 8 week of supervision on 84% in comparison with background parameters at
subchronic inhalation by sulfur’s steams in a concentration 12,68 mg/m’ (p<0, 005).
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Furthermore, figure 1 shows the dynamics of change of parameters ER of rats at subchronic influence
by the steams of sulfur, which is measured in percentages. While ER increased to 16% on the fourth week of
the experimenton eighth week increased in 117% in camparisov with, with background indexes at a
concentration 1,76 mg/m’ at subchronic inhalation by the steams of sulfur (p<0, 001). It is important to take
into the account the fact that ER increased on eighth week due to the grooming.

As you can see from the bar chart, since the fourth week of supervision rats at subchronic inhalation
by steams of sulfur in a concentration 12,68 mg/m’ had substantial growth of ER to 40%, whereas it had a
moderate decrease to 141% on 8 week in comparison to the background indexes (p<0,005), additionally due
to an increase of grooming movements (figure 2), that give evidence about processes of animals’ adaptation
to a new conditions and confirm with the reduction of impellent activity in the second group. Livanova L.M.,
Lukjanova L.D. have revealed a feedback between impellent activity and emotional reactance that we
corroborate in our work too [12].
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Also we studied the time of staying of rats in the open and closed sleeve of the labyrinth depending on
a doze of subchronic inhalation by steams of sulfur in the test “the raised crosswise labyrinth” (figure 3, 4).

We have established that subchronic action of sulfur’s steams in a concentration 1,76 mg/m’ leads to
an increase of TSC on 24% on 4 week of supervision, whereas it leads to the reduction of TSC to the
background indexes on 8 week of the research. While the influence of subchronic inhalation of sulfur’s
steams in a concentration 12,68mg/m’ leads to reduction of TSC on 4 week by 45%, on 8 week of
supervision it leads to the fall on 11% in comparison with background parameters (p<0,001).

It is the fact that animal visits the open sleeves of the raised crosswise labyrinth (RCL) seldom
because of the fear about the open and shined space. Number of visits to the open sleeves of RCL as well as
time of their staying there is considered as the parameters, which testify about the anxiousness of an animal
/13-16/.



Whereas subchronic influence of sulfur’s steams in a concentration 1,76 mg/m’ leads to the reduction
of TSO by 45% on 4 week, TSO increases to the background indexes on 8 week of supervision. At
subchronic influence by steams of sulfurs in a concentration 12,68mg/m’ parameters of TSO decrease on 4
week of supervision for 60% (p<0,05), and it fell on 8 week on 28% respectively in comparison with the
background parameters.

As regards muscular force of experimental animals, on 4 week of experiment it decreased for 3% and
2% accordingly depending on an increase of a concentration of inhalation by steams of sulfur, but in contrast
on the eighth week of the experiment is increased for 14% and 11% respectively that, apparently, is a
consequence of processes of the adaptation to the toxicant during all considering experiment.

IV. Conclusions.

1. The steams of sulfur, which get into the organism of experimental animals during an inhalation,
cause toxic action.

2. For the first time it is established that subchronic extermination of sulfur’s steams in a
concentration 1,76 mg/m’ causes more expressed infringements of experimental animals’ behaviour that is
provided by "the effect of small dozes”

3. For the first time it is established subchronic extermination of sulfur’s steams in a concentration
1,76 mg/m’ causes anxiolytic effect on experimental animals on 8 week of supervision that is based on the
reduction of their anxiety up to background induces identifiry by time of staying in the open sleeve of the
labyrinth.
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Pe3rome

Wzydanu noBeneHne OeNbIX KPbIC MPU HHTATSIIMOHHON 3aTpaBKe TapaMu cepbl B CpOKH | u 2 mecsna

npu koHueHTpamuu 1,76mr/m°, 12,68Mr/M°. DU3HONOrMYECKMME METOJAMHU HCCIIEIOBAHUS OOHAPYKHIM



HamOoyiee BBIpAKEHHBIE HapyIIeHWs Ha 8§ Hemene 3aTpaBKM — HAOMIOArOTCS  yMEHBIICHHE
HCCIIEIOBATENECKOM aKTHBHOCTH W JBUTaTEIbHOM AaKTHBHOCTH, OSMOIMOHAIBHOW pPEaKTHBHOCTH C
yBEJTUUEHHEM CPOKOB MHTaisuu. CO CTOPOHBI MOBENEHHS SKCIECPUMEHTAIBHBIX KHUBOTHBIX HaOJI0OJaeTcs
o0exHEeHNE perepTryapa MOBENEeHYECKUX pPeaknuid, HapylieHHe HOPKOBBIX Pe(IIEKCOB TPHI3YHOB, a TaKKe
TPOSIBIICHHE AHKCHOTHTHYECKUX CBOMCTB I1apOB Cepbl B KOHIGHTPAIH 1,76Mr/v’.
TY:KbIpbIM

AK  ereyKyHpbIKTApAbIH KapamaiiblM Kykiprmen 1 okome 2  aif  Mepsimime 1,76Mr/m’,
12,68Mr/M’ KOHLIEHTPALMAA THIHBIC XKOJAAPE APKBUIBI JEM AIABIPY Ke3iHAeri MiHe3-KyJIKbl 3epTTe/IreH.
OU3HONOTHSITBIK, 3ePTTEY SAICTEPIMEH YIIAHABIPY/IBbIH allTAChIH/A Kelleci alKbIH OY3bIIBICTAP bl AHBIKTAIBIK:
WHTAJSISA Mep3iMiHiH y3apybsIMeH 3epTTey OelCeHIUNIriHIH TOMEHIeTeH] JKoHe KO3FallbiC OeICeH I MeH
KOHUI-KYH peaKTHBTUIIIHIH Kymierol. ToxipuOenmik jkaHyapiapAblH MiHE3-KYJIKbI JKaFbIHAH MiHE3-KYJIBIK
PeaKIMANAPBIHEIH GoceHIeyi, KeMipyutinepain iHmik pedexcTepain Gy3bUIBICH, COHBIMEH Katap 1,76Mr/m’
KOHIICHTpAIlsla KapamalblM KYKIipT OyJapblHBIH aHKCHOJIMTHUKAIBIK KACUETTEPIHIH KOPIHIC TamKaHbI
AHBIKTAJIJIbI.

YIAK: 631.95:636.087.74: 636.5.034
Makeena JI.A.
O POJIM CMECH IOJIUMEPOB HA SHIIEHOCKOCTD KYP
KPOCCA «OMCKHWM BEJIbI»
(KokmeTayckuit yauBepcuteT uM. AGas MbIp3axMeToBa)

Hcnonvzosanue kopmoswvix 000a80K: cmecu Ka3euHama HaAmpus u ROAUBUHUIOB020 CRUPMA, CMeCU
JHCENAMUHA U NOJUBUHUNIOB020 CRUPMA 6 OCHOBHOM PAYUOHE YbINIAM CMAPMO8020 Nepuooa pas3eumus,
BUAHUE UX HA AUYHYIO NPOOYKMUBHOCb KVP.

PasBenenue pasHbBIX BHUIOB CEIIBCKOXO3SWCTBEHHOW NTHIBI JJIS TMOJNYYCHUS BBICOKOIUTATEIBHBIX
MPOJYKTOB (SIUII, MSCO) — OCHOBHAs 3a/iadya MTHUICBOJICTBA HAa CETOMHSIIHUN JCHb. YCTAHOBJICHO, YTO
YpOBEHb, XapaKTep M KAueCTBEHHAs CTOPOHA IMPOIYKTHBHOCTH 3aBHCHT OT HACIEJCTBEHHBIX (DaKTOpOB
(BMma, MOpOIBL, IMHUH, KPOCCa, HHANBUAYAIBHBIX 0COOCHHOCTEH ), 10J1a, BO3pacTa MTHLIBL, a TAKXKe YCIOBUH
ee coiep)KaHus U KopmiteHus [1-2].

OgauM #3 TOKazaTeNedl MPOAYKTUBHOCTU SIBIIIETCS SUYHAS TPOMYKTUBHOCTh — 3TO OCHOBHOWM
CEJICKIIMOHUPYEMBIN TMPU3HAK W PEIIAIONIMiA MTOKA3aTeNlb HE TOJBKO NTHIBI SIMYHOTO HAIpaBIIEHUS, HO U
OTHIBI MSCHOTO HampasicHus [3]. SluuHas NPOAYKTUBHOCTH TECHO CBS3aHAa C HCIOJIb30BAaHUEM B
MITUICBOJICTBE COAIAHCUPOBAHHBIX MO BCEM MUTATEIBHBIM BEIECTBAM PAI[HOHOB [4].

B xome mnpoBemeHus SKCIIEpUMEHTa MBI HM3YYWJIM POCT W PAa3BUTHE MBIUIAT KOHTPOJBHOTO U
9KCIEPUMEHTAIEHOTO BApHAHTOB JI0 TI0JI0BO3PETOBOI0 BO3PACTa U UX SIMIIEHOCKOCTH.

[loctynas B opraHu3M NOTHUIBI C KOMOWKOpPMaMH, 3arpsA3HCHHBIC KOpPMa SBISIOTCS TPUYHHON
XPOHHYECKUX OTPaBJICHUH. DTO MPUBOIUT K 3aMEUICHUIO POCTa M Pa3BUTHS MOJIOJHSAKA, CHIDKEHHUIO
roTpebiIeHus Kopma [S].

B crapToBbIif TepHOj Pa3BUTHSA IBILIAT NPOUCXOIUT OCHOBHOM MAaaeX MTHUIBI IO TNPHYMHE
3a0oneBaHus crieupUISCKIMHA I HUX O0Je3HIMH [6].

MarepuaJibl 1 METOABI

Wccnenoanusa npooaunuchk Ha 0aze TOO «bumkynbckas nrunedadbpuka» CeBepo-Kazaxcranckoil
obnactu (PecmyOnuka Kazaxcran) ObLIM MPOBENCHBI HAyYHO-XO3SMCTBEHHBIC OMBITHI Ha IBIILIATaX Kpocca
«Owmckwii 6enbrit»y B 2005-2008 rr.

Lenpro Hamiero mMcciegoBaHUs SBUIOCH U3yUeHHE BIMSHUS KOPMOBBIX TOOAaBOK: CMECH Ka3zenHaTa
HATpHs ¥ MOJMBUHUIOBOTO CITUPTA U CMECH KEJIATHHA U MOJIMBHHUIOBOTO CIIUPTAa B OCHOBHBIX pallioHaX
Ha POCT W pa3BUTHE UBILIAT Kpocca «OMCKHiA OebIiy» CTapTOBOTO MEPHUOoia Pa3BUTHS JI0 IMTOJIOBO3PEIOBOTO
BO3pacTa, a TaK)Ke BIUSHUS UX Ha AUIIEHOCKOCTD.

B mpeMukce B OCHOBHOHM palMOH KOPMJICHHS OIBITHBIX BapHaHTOB BBOIWIN OSKOJIOTMYECKU
Oe30mmacHbIe KOPMOBBIE JJOOABKU: CMECh Ka3euHaTa HATPHUs C MOJIMBUHWIOBBIM CIIMPTOM, CMECh JKEJIaTHHA C
MMONMBUHWIOBEIM ciupToM (B kommdectBe 0,02 % (7 Mr) oT XKMBOM ITOCTaHOBOYHOW MAacChl OIHOTO
LBIMIJICHKA) B pa3HBIX COOTHOUIEHHsX. CMecH NpenBapUTENbHO PAacTBOPSIIM B BOZAE, a 3aTeM J00aBISIN B
KOPMOCMECh.

Jl1s poBeieHrsT TIEpBOTO OTBITA METOJIOM CIIYYaiiHOW BBIOOpKH chopMUpOBANIH 4 BapHaHTa LBITUIAT
cytouHoro Bo3pacta mo 3300 rosioB. IlepBblii BapuaHT — KOHTPOJIbHBIM, BTOPOH, TPETHM M YETBEPTHIN




