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F5. Analyses of a combination of clinical, laboratory, functional, &
instrumental indicators that show human impact
(Markers of Response)
AHanun3 Komnsiekca KIiMHN4YecKunx, s1labopaTopHbIX,
hbyHKUMOHANbHbIX, UHCTPYMEHTasIbHbIX NOKa3aTeneu, ageKkBaTHbIX
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Its place in the risk assessment system
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Research Design
/In3anH nccienoBaHMU
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Association of factor loads with immune and genetic adaptation

processes

Accoumaiumm pakTopHOW Harpysku ¢ UMMYHHbIMU U reHeTUYEeCKUMM aaanTaLuoHHbIMU
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Fundamental Research
DyHAaMeHTas/IbHble UccneloBaHMS

Organization and implementation of fundamental
research is based on modern trends/approaches:
OpraHusauma u nposegeHue pyHaamMeHTaNbHbIX
MCCIeI0BaHMM BKJIlOMAET COBPEMEHHbIE MOAXOAbI:

Genomics/reHoMuKa,
Epigenomics/anMreHomMmKa,
Bioengineering/6MOKOHCTpyMpoOBaHUe,
Mitogenic signaling/ MMTOreHHaa MHAYKUMA,

Analysis of specific gene expression/ aHanu3
cneundmyecKon 3KCNpPeCcCcMn reHos,

Evaluation of apoptosis based on immunocyte cultures
/oueHKa anonTo3a Ha Ky/ibTypaxXx MMMYHOLMTOB (eX
Vivo),

Sequencing of target exons and amplicons of human
genome CeKBeHMPOBaHME aZpPeCHbIX SK30HOB U
aMMNJIMKOHOB reHOMa 4Ye/ioBeEKa



Genomics/ leHOMUkKa
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Epigenomics/AGnureHomuka

Chemical and biological
contaminants, social
environment factors

Inclusions/fills found in

L

XnMunyeckue n omonornvyeckue

KOHTaMMUHaHTbI, pakTopbl
couvanbHoOW cpenbl

Transcriptome

food, air, water, GMO

]
Bkrno4yeHus, cogepxawmecs

— B Nnille, BOAE, BO3AyXe
MO

MiRNA, M-PHK,DNA me{hylation/ metunuposaHue OHK

Diabetes/ pnabet

Cardio-vascular
diseases

3aboneBaHusAa

cepaeyYHoO-cocyaucTble

7|

epigens, < heredity

AnMUureHeTn4vyeckKas

N
\\\& ageing/ ctapeHue

HacneaocCcTBeHHOCTb

g%
?

N

v

mutagenesis
teratogenisis

<

MyTareHes
TepaToreHea

Oncology/ oHkonoru
A

Immunomodulatory and other correction
UMmmyHOMOAOynupyroLwasa u gpyraa Koppekuus




Pe3ynbTaTbl U 006CYyKAEeHMe.

An impact model of pS3 (brown-blue-green) with DNA (red)
Moaean B3aumoneiicTus pS3 (kopuuHeBblii-cuauii-3esénplii) ¢ JIHK (kpacHblii).
P53 is a transcription factor that generates protein synthesis of apoptosis and cellular cycle
P53 siBasiercsi TPaHCKPUIIUOHHBIM (PAKTOPOM, 3aIIyCKAIOIIMM CHHTE3 0€JIKOB anonTo3a U KJIeTOYHOI0 HHMKIIA.



Analysis of heredity patterns in the system
“mother-child” /AHann3 ocobeHHOCTEM
HacsieZloBaHUA B CUCTEME «MaTb-peOEeHOK»

» /89 pairs “mother-child” were examined:
25 pairs from the control area, 64 - from

~ the noise and chemical factor risk areas/
O6cneposaHo 89 nap «MaTb-pebEeHOK~»: 25
nap - C KOHTPOJIbHOU TeppUTOpPMU, 64
napbl - C 30H pUCKA BO3JAENUCTBMS LLIYMA U
XUMUYECKOro aKTtopa.

| Genes under study /MNccneayembie reHoi:
VEGF (-94C>G), CPOX (814A>C), MMP9,
MMP12 (1070A>G), TNFA (G4682A),
CYP1A1l (6310G>A), eNOS (894G>T), P53
(215C>G)
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Analysis of heredity patterns in the system "mother-
child”/ AHanIM3 0COBEHHOCTEN HAaC/IeJOBaHMA B
CUCTEME «MaTb-pebEHOK>

Number of . . Mothers with a
. . - . Children with a )
pairs under | Pairs with a pathological . pathological
pathological
Area /TebbHTODMSI examination homozygote /I1apsbi ¢ T A T homozygote /
PpHTOP KoJ-Bo MaTOJIOr M4eCKOM e . ¢ Mamsbl ¢
. MaToJI0ru4YeCcKom =
o0ciexyemMbl rOMO3MIOTOM . ATOJIOTH4eCKOM
rOMO3MIOTOM »
X map rOMO3MIOTOM
14 (56%) 9 (64%) o
feaue!/ Konrpom, 25 CPOX/MMP9/eNOS VEGF/eNOS S o)
8 (42%) 5 (63%) o
Zone 1/ 3ona 1 19 TNEA TNFA(zem 53%) 3 (37%)
8 (47%)
17 (55%) 9 (53%)
g >/ JonaZ 31 VEGF P53 VEGF/P53/CPOX
1 (12%)
8 (57%) 7 (88%)
Zogeiitona 3 i VEGF/MMPY/P53 VEGF/MMP9/P53




Substances that induce response of specific reagins/
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Levels of specific sensitization for children population of Nizhnii Tagil City

YpoBens cnenuuueckoil CeHCHOMIM3ANMU AeTCKOTro HacejaeHus I. Huxaun Tarua

Physiology norm Comparison group/
i Control group/ I'pynna
Indicator/ Iloka3arenn /®u3nosornyeckas | I'pynma cpaBHeHus
HaOawaenusa (n=113)
HOpMA (n=57)

IgE, ific, .

> 1 SAnese SPECHG, CHelL. B 0-1,21 1,148%0,579 1,13540,372
mapraunny, ME/cm?
IgE nickel ific, . s

R o Cel T THISTO 0-1,55 1,01420,349* 0,308=0,083
ME/cm?
IgE fi ldehyd ific, .

B oy ae Shectle, Clell. B 0-1,5 1,010,628 1,20720,416%*
dbopmanbaeruny, ME/cm?
IgG b ific, "

R DT SPecte, CHEIL 0-0,3 0,1220,074 0,134=0,038
0eH3(a)mupeny, y.e
IgG vanadium spec., cren. K

0-0,11 0,127%+0,062 0,143+0,037**

BAHAIMIO, Y.€
IgG benzol spec., cnen. k 6eH3o.y, y.e 0-0,15 0,187%+0,093 0,1431+0,031**
IgG phenol spec., cien. K (peHouy, y.e 0-0,13 0,049+0,054 0,147%£0,049%/**

Notes/IIpumeuanue: * - reliable intergroup differences / noctoBepHbie MexrpymmoBsie pazinuuus (p<0,05);
** _ reliable deviations from the norm/ mocroBepHbie pazauuwns ¢ Hopmoit (p<0,05).
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Predominant manifestations of immune and genetic misadaption
associated with the factor loads

IlpenmymecTBEHHbIC MPOSABJICHUS HMMYHHOU M T€HETHYCCKOU
ae3ajanTanuu, COnpsizKeHHON ¢ (PAKTOPHOU HATIPY3KOM

Altered genetics associated with the spread of minor gene allels of immune regulation,
detoxication and cancer predisposition / 13MeHeHHasa reHeTMKa, acCouUMpPOBaAHHAsA C
pPacnpoCcTpaHEHHOCTbIO MMHOPHbLIX aifle/ie FeHOB MMMYHHOM perynsiuum, A4eTOKCUMKaLuM,
OHKOMNpeapacrnosIoKeHHOCTH

reduction of cluster differentiations CD4, CD16, CD56 / cHM:XXeHue KnactepoB
addepeHumuposku CD4, CD16, CD56,

Increase of cluster differentiations CD19, CD25, CD95 noBbiweHMe KnactepoB
addepeHumposkn CD19, CD25, CD95,

Imbalance of membrane and intercellular factors of apoptosis (PHO-anbda, bcl-2, bax, bad) /
AncbanaHc MeMb6paHHbIX U BHYTPMK/IETOUHbIX (pakTopoB anonto3a (PHO-anbda, bcl-2, bax,
bad)

Predominant delay/retardation of cell lifecycles at the apoptosis stage /npenMmyuiecteeHHoe
3aMepJ/ieHne XMU3HEHHOIro LUMKNA K/1IeTOK Ha CTagMu anonTto3a (YyrHeTeHUe 3KCrnpeccumn
IMM@POLMUTOB B aHHEKCMHOBOM TecTe)

Deficiency of transcription factor p53, CD127-(T-per) /pep1umt TpaHCKPMNLUUOHHOIO paKTopa
p53, CD127-(T-per)

Hyperproduction of allergy mediators: specific immunoglobulins E and G, leukotriens

LTC4/D4/E4/ runepnpoAyKuMA MeAMATOPOB ansieprum: cneyuduyeckmx MMMyHornobyanHos E
u G, nenkotpueHoB LTC4/D4/E4

Cvtokine imbalance / UMTOKMHOBBLIM AucbanaHc (amcbanaHc U14. U16. M1101. MUOHramma. 14



F6. Health diagnostics + evaluation of functional impacts on
critical organs and bodily systems, as established during
risk assessments/ [lmarHocTuka saboneBaHU N oLeHKa

(hpyHKUMOHArNbHbIX HAPYLUWEHUN KPUTUYECKUX OPraHoB U
CUCTEeM, YCTaHOBJIEHHbIX Ha 3Tane OoueHKN pucka
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A full array of response markers, in combination with the results from
clinical studies, make it possible to verify that certain diseases or
disorders are connected to a specific exposure

Variation from normal

Variation from normal

1
1
1
| Respiratory
! Dysfunctions COPD
1 3.8 2.7 Digestive Disorders
I . GERD 2.7
Encephalopathy ! Allergic

Anomalies 20 I Syndromes Other Allergies Endocrine

in embryo- : 1.5 (i.e., of the skin) Pathologies

genesis Chromosome, 1.8

22 Congenital Mutations 1 24
Defects 22 Incidence of Hepatitis
2.0 SARS Pancreatitis
1.5 1.6

Control or
Normal

Weight at birth Lung
1.2 Capacity
1.2
Body weight Physical
deficiencies Bone Mineral Development Intestinal Micro-biocenosis
2.0 Density 2.2 2.0 2.3
Infant Pre-school child Schoolage child
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