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PATHOLOGICAL OUTCOME 0FPATHOLOGICAL OUTCOME 0F PREGNANCYPREGNANCY: : 
PREPRE-- AND POSTNATAL LOSSESAND POSTNATAL LOSSES, , CONGENITAL MALFORMATONSCONGENITAL MALFORMATONS, , MENTAL MENTAL 

RETARDATIONRETARDATION

PHYSICAL

1-2 %
FACTORS

INDUSTRIAL AND AGRICULTURAL TOXICANTS
DRUGS, MYCOTOXINS

RADIATION, ULTRAHIGH FREQUENCY, VIBRATION
HYPO- AND HYPERTERMIA

10  - 12  %CHEMICAL

1-2 %

VIRUSES, BACTERIUM, PARASITESBIOLOGICAL

10-25 % DOMINANT,  GENE,
NUMERICAL, SEX-LINKED MUTATIONGENETIC

7-8 % METABOLIC AND ENDOCRINE
DESEASES, INFECTION, ALCOHOLISMDESEASES

1-2 %
AMNIOTIC BANDS, HYDROAMNION

UTERI INFANCYMECHANICAL
DEFECTS



CRITERIA OF   WORLD HEALTH ORGANIZATION

FOR  SHORT-TERM TEST-SYSTEMS

• inexpensive and come-at-able test-models  

• simplicity registration of end effects

• minimization of false positive and false negative results

• repeatability of results in different laboratories 

• using maximal quantity of developmental processes

• using systems of metabolic activation 

• prognostic value of experimental data for human embryogenesis



BASIC GOALBASIC GOAL
THE ELABORATION OF IN VITRO TEST SYSTEM FOR THE ELABORATION OF IN VITRO TEST SYSTEM FOR 
EXPRESS EVALUATION OF TERATOGENIC PROPERTIES OF EXPRESS EVALUATION OF TERATOGENIC PROPERTIES OF 
DRUG WITH PROGNOSIS OF THEIR HAZARD FOR HUMAN DRUG WITH PROGNOSIS OF THEIR HAZARD FOR HUMAN 
EMBRYOGENESISEMBRYOGENESIS

BASIC BASIC TESTTEST-- MODELSMODELS
THE PRETHE PRE-- AND POSTIMPLANTATION EMBRYOS OF AND POSTIMPLANTATION EMBRYOS OF 
LABORATORY ANIMALS CULTURED IN VITROLABORATORY ANIMALS CULTURED IN VITRO

TESTTEST-- OBJECTSOBJECTS
PHARMACOLOGICAL PREPARATIONSPHARMACOLOGICAL PREPARATIONS
INDUSTRIAL AND AGRICULTURAL CHEMICALSINDUSTRIAL AND AGRICULTURAL CHEMICALS
ECOTOXICANTSECOTOXICANTS,,
MULTUCOMPONENT COMPOUNDSMULTUCOMPONENT COMPOUNDS, , 
BIOLOGICAL LIQUIDSBIOLOGICAL LIQUIDS
(BLOOD, AMNIOTIC FLUID,TISSUE FLUID)(BLOOD, AMNIOTIC FLUID,TISSUE FLUID)



IN VITRO TEST SYSTEM IN VITRO TEST SYSTEM 
BASIC DIRECTIONS AND APPROACHESBASIC DIRECTIONS AND APPROACHES

•DIRECT EXPOSURE –MORPHOFUNCTIONAL DATA

– THRESHOLD DEFINITION

- TIME – CONCENTRATION DEPENDENCSES

- COMPARISION WITH PHARMACOKINETIC DATA

- PROGNOSIS FOR HUMAN EMBRYOGENESIS

•BIOTRANSFORMATION – DIRECTIONS OF METABOLIC CONVERSATION 

- BIOACTIVATION ;    - BIOINACTIVATION; - NON-METABOLIC INACTIVATION

•THE TIME OF REALIZATION OF TERATOGENIC EFFECTS – TIME OF 
FORMATION OF IRREVERSIBLE PATHOLOGICAL CHANGES

BASIC PRINCIPLE OF TEST-SYSTEM 

– EVALUATION  OF DRUG

EMBRYOTOXIC

PROPERTIES
•REVEALING AND EVALUATION EMBRYOTOXIC FACTORS IN BLOOD OF 
TREATED ANIMALS -DYNAMICS OF  FACTORS;         - PERSISTING TIME

• REVEALING AND EVALUATION EMBRYOTOXIC FACTORS IN BLOOD 
OF WOMEN HAVING DEAL WITH CHEMICALS

- BY DRUGS TREATMENT; 
- BY WORKING ON CHEMICAL INDUSTRIES OR FARM
- BY LIVING ON ECOLOGICAL UNFAVORABLE REGIONS



ETHANOL AND ACETALDEHYDEETHANOL AND ACETALDEHYDE
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Substance Concentrations in human blood Human state

Ethanol

1-3 mg/ml (22-65 мМ) Medium or severe degree of intoxication

4-5 mg/ml (87-108 мМ) State of coma
6-9 mg/ml Death

Acetaldehyde
0.9-1.3 mkg/ml (21-30 мкМ) Intoxication of healthy persons
2 mkg/ml (45 мкМ) Chronic intoxication
5.6 mkg/ml (125 мкМ) In women given birth to infants with FAS

12.4-44 mkg/ml (280-1000 мкМ) In case of treating intoxication with AA
inhibitors

CONCETRATIONS OF ETHANOL AND ACETALDEHYDE IN HUMAN BLOOD 
AND  THE SEVERITY OF ALCOHOLIC INTOXICATION



THE MINIMAL TERATOGENIC CONCENTRATIONS OF DRUGS IN THE CULTURE MTHE MINIMAL TERATOGENIC CONCENTRATIONS OF DRUGS IN THE CULTURE MEDIUM  EDIUM  
AND  THERAPEUTIC OR  HIGHEST CONCENTRATIONS OF THESE DRUGS IN HUAND  THERAPEUTIC OR  HIGHEST CONCENTRATIONS OF THESE DRUGS IN HUMAN BLOODMAN BLOOD

--11--50 50 mkMmkM250250--500 500 mkMmkMANTIRETROVIRAL DRUGSANTIRETROVIRAL DRUGS

+/+/-- ableable0.0020.002--03030.010.01CdCLCdCL 22

+/+/--10 10 –– 50 (30050 (300--700)700)100 100 -- 150150SALICYLATESSALICYLATES

+/+/--5 5 -- 10103030CAFFEINECAFFEINE

-- Not orNot or6 6 -- 6868300300PHENOBARBITAL*PHENOBARBITAL*

-- unlikelyunlikely10 10 -- 1515300300MEPBROBAMATEMEPBROBAMATE

--0.02 0.02 –– 0.130.139090DEXAMETHASONDEXAMETHASON

--0.5 0.5 –– 2.52.5100100DIAAZEPAMDIAAZEPAM

+/+/-- questionquestion--0.3 0.3 –– 12 and >12 and >0.3 0.3 -- 2020ACETALDEHYDEACETALDEHYDE

+ + 1.5 1.5 –– 3.0 mg/ml3.0 mg/ml1.5 1.5 –– 3.0 mg/ml3.0 mg/mlETHANOLETHANOL

++3 3 -- 50505 5 -- 2525CYCLOPHOSPHAMIDE*CYCLOPHOSPHAMIDE*

++0.04 0.04 –– 0.70.71.01.0DIETHYLSTILBESTROLDIETHYLSTILBESTROL

++3 3 ngng/ml and >/ml and >3 3 –– 5 5 ngng/ml/mlAllAll--trans RETINOIC ACIDtrans RETINOIC ACID

++50 50 -- 15015080 80 -- 160160VALPROIC ACIDVALPROIC ACID

++0.8 0.8 -- 50500.30.3FLUOROUROCYLFLUOROUROCYL

++30300.4 0.4 METHOTREXATEMETHOTREXATE

+   Yes+   Yes22--454544--1212PHENYTOINPHENYTOIN

TERATOGENICITYTERATOGENICITY
FOR HUMANFOR HUMAN

THERAPEUTIC  OR  MAXTHERAPEUTIC  OR  MAX
CONC. IN HUMAN BLOODCONC. IN HUMAN BLOOD

MINIM. IN VITRO TERATOGENICMINIM. IN VITRO TERATOGENIC
CONCENTRATIONS   (MKG/ML)CONCENTRATIONS   (MKG/ML)

SUBSTANCESUBSTANCESS



IN VITRO TEST-SYSTEM 

THE EXTRAPOLATION OF EXPERIMENTAL DATA TO HUMAN EMBRYOGENESIS

MINIMAL EFFECTIVE CONCENTRATION

!! THE EFFECTIVE CONCENTRATIONS (MINIMAL EFFECTIVE THE EFFECTIVE CONCENTRATIONS (MINIMAL EFFECTIVE 
CONCENTRATION AND ABOVE) FOUND IN IN VITRO EXPERIMENTS CONCENTRATION AND ABOVE) FOUND IN IN VITRO EXPERIMENTS 
SHOULD BE COMPARED WITH MAXIMAL OR THERAPEUTICAL SHOULD BE COMPARED WITH MAXIMAL OR THERAPEUTICAL 
CONCENTRATIONS IN HUMAN BLOODCONCENTRATIONS IN HUMAN BLOOD

!! THE THRESHOLD AND ABOVE CONCENTRATIONS  ARE  PROGNOSIS AS THE THRESHOLD AND ABOVE CONCENTRATIONS  ARE  PROGNOSIS AS 
DANGEROUS FOR HUMAN EMBRYOGENESIS   ON CONDITIONS THAT DANGEROUS FOR HUMAN EMBRYOGENESIS   ON CONDITIONS THAT 
THEY APPEAR IN HUMAN (WOMAN) BLOOD.  THEY APPEAR IN HUMAN (WOMAN) BLOOD.  

!! IN CASE OF REAL PRESENCE OF THESE CONCENTRATIONS IN HUMAN IN CASE OF REAL PRESENCE OF THESE CONCENTRATIONS IN HUMAN 
BLOOD BLOOD -- THE DRUG SHOULD BE  ACCEPTED AS POTENTIAL TERATOGENTHE DRUG SHOULD BE  ACCEPTED AS POTENTIAL TERATOGEN

•



TIME OF EXPOSURE   NEEDED FOR REALIZATION OF EMBRYOTOXIC TIME OF EXPOSURE   NEEDED FOR REALIZATION OF EMBRYOTOXIC 
EFFECTS PRODUCED BY ACETALDEHYDE AND ETHANOL   IN VITROEFFECTS PRODUCED BY ACETALDEHYDE AND ETHANOL   IN VITRO

450  “ (20 mkg/ml)

225  “ (10 mkg/ml)

110  “ (5,0mkg/ml)

45    “ (2,0 mkg/ml)

4,5 mkM (0,2mkg/ml)

ACETALDEHYDE
108  “ (5,0  mg/ml)

87  “ (4,0  mg/ml)

65  “ (3,0  mg/ml)

33  “ (1,5  mg/ml)

17 Mm  (0,8 mg/ml)

ETHANOL

48241531

EXPOSURE TIME (HOURS)
CONCENTRATIONS

-EMBRYOLETHAL AND TERATOGENIC EFFECTS



IN VITRO TEST-SYSTEM

THE EXTRAPOLATION OF EXPERIMENTAL RESULTS  TO HUMAN EMBRYOGENESIS

MINIMAL TIME REQUIRED TO PRODUCE A PATHOGENIC EFFECTS

!! MINIMAL TIME REQUIRED TO PRODUCE A PATHOGENIC EFFECTS IN MINIMAL TIME REQUIRED TO PRODUCE A PATHOGENIC EFFECTS IN 
VITRO SHOULD BE COMPARED WITH  PHARMACOKINETICS DATA VITRO SHOULD BE COMPARED WITH  PHARMACOKINETICS DATA ––
PRESENCE TIME OF HIGHEST DRUG CONCENTRATIONS IN HUMAN BLOODPRESENCE TIME OF HIGHEST DRUG CONCENTRATIONS IN HUMAN BLOOD

!! THE LEVELS OF THRESHOLD DRUG CONCENTRATIONS AND MINIMAL THE LEVELS OF THRESHOLD DRUG CONCENTRATIONS AND MINIMAL 
TIME REQUIRED TO PRODUCE THEIR PATHOGENIC EFFECTS TIME REQUIRED TO PRODUCE THEIR PATHOGENIC EFFECTS ARE KEY ARE KEY 
PARAMETERSPARAMETERS IN EXTRAPOLATION OF EXPERIMENTAL RESULTS  TO IN EXTRAPOLATION OF EXPERIMENTAL RESULTS  TO 
HUMAN AND PROGNOSIS OF TERATOGENIC HAZARDS FOR HISHUMAN AND PROGNOSIS OF TERATOGENIC HAZARDS FOR HIS
EMBRYOGENESISEMBRYOGENESIS
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BIOTRANSFORMATION OF CYCLOPHOSPHAMIDEBIOTRANSFORMATION OF CYCLOPHOSPHAMIDE

CPHA in the concentration of 50 CPHA in the concentration of 50 mkgmkg/ml /ml did not affect the developmentdid not affect the development
of rat embryos.Yet, addition into the culture medium EMM (of rat embryos.Yet, addition into the culture medium EMM (microsomalmicrosomal fraction of fraction of 

rat rat hepatocyteshepatocytes, NADPH, G6PH) resulted in arising , NADPH, G6PH) resulted in arising embryolethalembryolethal, , teratogenicteratogenic, , 
and and genotoxicgenotoxic properties in CPHA. CPHA induced the reduction of the cerebral properties in CPHA. CPHA induced the reduction of the cerebral 
hemispheres with pronounced hemispheres with pronounced microcephaliamicrocephalia,  various types of ,  various types of neurulationneurulation, , 
decreasing the crowndecreasing the crown--rump, the total protein, and the number of rump, the total protein, and the number of somitessomites. . 
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Embryotoxic effects of ethanol before and after biotransformation 

Embryolethality Teratogenicity

CCONCENTRATION ONCENTRATION OF OF 
ETHANOL ETHANOL 0.8 MG/ML 0.8 MG/ML IS IS 
NOT TOXIC NOT TOXIC TO TO CULTURED CULTURED 
EMBRYOSEMBRYOS.. BUTBUT ADDING ADDING 
OF EXOGENIC METABOLIC OF EXOGENIC METABOLIC 
MIXTURE MIXTURE TO CULTURE TO CULTURE 
MEDIUMMEDIUM (( 0.20.2--0.55 MG/ML 0.55 MG/ML 
PROTEIN OF THE SPROTEIN OF THE S--100 100 
CYTOZOL FRACTION OF CYTOZOL FRACTION OF 
RAT HEPATOCYTES, NAD RAT HEPATOCYTES, NAD 
COFACTORS (0.25 MM), COFACTORS (0.25 MM), 
AND SODIUM PIRUVATE  AND SODIUM PIRUVATE  
(2.3 MM0(2.3 MM0)) RESULTED IN RESULTED IN 
SIGNIFICANT SIGNIFICANT 
INTENSIFICATION OF INTENSIFICATION OF 
TERATOGENIC EFFECTS TERATOGENIC EFFECTS 
AND IN MARKED AND IN MARKED 
INCREASING OF SINCREASING OF SCCE IN E IN 
EMBRYONIC CELLSEMBRYONIC CELLS.  THIS.  THIS
IS THE EVIDENCE OFIS THE EVIDENCE OF AA AA 
FORMATION AND ITS HIGH FORMATION AND ITS HIGH 
TERATOGENIC ACTIVITYTERATOGENIC ACTIVITY
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BIOTRANSFORMATION OF ETHANOLBIOTRANSFORMATION OF ETHANOL
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Embryolethality and teratogenicity of cytochalasin D  in vitro 

embryolethality teratogenicity

Administration of Administration of cytoholasincytoholasin D to D to 
rats at the stages of earlyrats at the stages of early
organogenesisorganogenesis at doses at doses 
exerting toxic effects on the exerting toxic effects on the 
maternal organism does not maternal organism does not 
produce significant produce significant embryotoxicembryotoxic
effect.effect.

Direct addition of Direct addition of cytoholasinecytoholasine D D 
into the culture medium in into the culture medium in 
concentrations 2.5concentrations 2.5--15 15 ngng/ml /ml 
results in the pronounced doseresults in the pronounced dose--
dependent dependent embryolethalembryolethal and and 
teratogenicteratogenic effects.effects.

CYTOCHALASIN  DCYTOCHALASIN  D
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BIOTRANSFORMATION

BIOTRANSFORMATION OF CYTOCHALASIN D IN VITRO

embryolethality teratogenicity

• Addition of SAddition of S--9 fraction of rat 9 fraction of rat 
hepatocyteshepatocytes and cofactors result in and cofactors result in 
decreasing the decreasing the embryolethalembryolethal and and 
teratogenicteratogenic effects of effects of cytochalasincytochalasin D D 
depending upon quantity of the Sdepending upon quantity of the S--9 9 
protein added.protein added.
• This suggests the This suggests the bioinactivationbioinactivation of of 
teratogenicteratogenic properties of the drug in properties of the drug in 
the animals depending upon the the animals depending upon the 
level of activity of the liver level of activity of the liver 
microsomalmicrosomal enzymesenzymes



BENZOTRICHLORIDE BENZOTRICHLORIDE –– DIRECT EXPOSUREDIRECT EXPOSURE

BENZOTRICHLORIDE
TIME-DEPENDENCE SCE LEVELS 
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  BENZOTRICHLORIDE
TIME-DEPENDED TERATOGENIC

 INACTIVATION
 BY HYDROLISES  

control embryolethality teratogenicity



DYNAMICS OF EMBRYOTOXIC FACTORS IN SERA OF TREATED ANIMALSDYNAMICS OF EMBRYOTOXIC FACTORS IN SERA OF TREATED ANIMALS

PYRIMETHAMINE 
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 SODIUM SALICYLATE- 
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  CYCLOPHOSPHAMIDE 
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control CPA TestTest--substance is introduced to animals in substance is introduced to animals in 
maximal tolerant single dose. After maximal tolerant single dose. After 
different time (1different time (1--72 h)  take blood and 72 h)  take blood and 
prepare serum, witch use as culture prepare serum, witch use as culture 
medium for development of pre or/and medium for development of pre or/and 
postimplantationpostimplantation embryosembryos

After definition of After definition of embryilethalityembryilethality or or 
teratogenicityteratogenicity can be created curve, can be created curve, 
expressing dynamics of expressing dynamics of embryotoxicityembryotoxicity
of seraof sera



SENSITIVITY OF METHODS OF REVEALING EMBRYOTOXIC FACTORSSENSITIVITY OF METHODS OF REVEALING EMBRYOTOXIC FACTORS
IN SERA OF TREATED RATSIN SERA OF TREATED RATS

Dynamics of embryotoxic factors in blood of DABCH-treated rats
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 ENDOSULFAN - POWDER AND MICROINCAPSULATED FORMS 
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EndosulfanEndosulfan –– powderpowder quick absorbs into blood; maximum of quick absorbs into blood; maximum of embryotoxicembryotoxic effects is effects is 
marked on 6 h.marked on 6 h. High toxicity is retaining until 24 hHigh toxicity is retaining until 24 h after that  decreases rapidly.after that  decreases rapidly.

EndosulfanEndosulfan –– microcapsulatedmicrocapsulated form is slowly increasing into blood; maximum  of effects is form is slowly increasing into blood; maximum  of effects is 
marked to 24marked to 24--48 h and slowly decreases to 72 h.  48 h and slowly decreases to 72 h.  

DABCHDABCH –– dynamics of dynamics of embryotoxicityembryotoxicity is depended on the sensitivity of a testis depended on the sensitivity of a test--modelmodel to to 
substance. This drug  has pronounced substance. This drug  has pronounced cytotoxiccytotoxic effect inducing effect inducing dismorphogenesisdismorphogenesis on on 
preimplantationpreimplantation mouse embryos in doses smallest than for mouse embryos in doses smallest than for postimplantationpostimplantation rat rat 
embryosembryos. . 



PROGNOSTIC ASSESSMENT OF PATHOGENIC FACTORS IN BLOOD OF 
WOMEN FROM ALTAJ ENDEMIC REGIONS

PRESENCE OF PATHOLOGIC 
FACTORS IN  BLOOD

6 OF  17 - 35 %PATHOLOGIC DELIVERY
16 OF  52  - 31  %

CORRECT DIAGNOSIS   - 47 OR      90 %
ERRONEOUS DIAGNOSIS    - 5 OR   10 %

TOTAL

--23
PROGNOSIS WERE NOT CONFIRMED

722414

REALLY: NEWBORN WITH HEMOLYTIC 
DISEASES   AND/OR ENCEPHALOPATHOLOGY  

116722617
-+ -+ -+ 

OUR PROGNOSIS  :   + PRESENCE;    - ABSENCE

17943
DIFFERENT REGION CONTROL  REGIONENDEMIC REGION

NON-PREGNANT  WOMENPREGNANT  WOMEN

NO. PATTERNS OF BLOOD SERA



THE METHODICAL POSSIBILITIES OF IN VITRO TESTTHE METHODICAL POSSIBILITIES OF IN VITRO TEST--SYSTEM  SYSTEM  

!! to evaluate  to evaluate  embryotoxicityembryotoxicity ((embryolethalityembryolethality, , teratogenicityteratogenicity and growth  retardation),   and growth  retardation),   genotoxicitygenotoxicity
(by(by
scesce), and  ), and  cytotoxicitycytotoxicity of substances under study and their metabolites  in a doseof substances under study and their metabolites  in a dose--dependent manner dependent manner 
including the definition of the including the definition of the thresholthreshol dose;dose;

-- !! to reveal the presence and dynamics  of embryoto reveal the presence and dynamics  of embryo--, , cytocyto-- and and genotoxicgenotoxic factors in the blood of treated animals factors in the blood of treated animals 
after acute exposure, the time of their greatest accumulation anafter acute exposure, the time of their greatest accumulation and duration of  their persistence in blood;d duration of  their persistence in blood;

!! to evaluate embryoto evaluate embryo--, , cytocyto-- and and genotoxicgenotoxic properties of properties of multicomponentmulticomponent systems  (water, vegetable,systems  (water, vegetable,
foodstuffs, extracts of soil, foodstuffs, extracts of soil, BSMsBSMs, etc), which can contain toxic environmental pollutants; , etc), which can contain toxic environmental pollutants; 

!! to evaluate theto evaluate the biotransformationbiotransformation ((bioactivationbioactivation, , bioinactivationbioinactivation) of ) of teratogensteratogens using using microsomalmicrosomal mixedmixed--function function 

oxygenaseoxygenase systems of systems of hepatocyteshepatocytes (S(S--9, S9, S--100, 100, cytosolcytosol) with  evaluation (SCE) of ) with  evaluation (SCE) of genotoxicgenotoxic potential of metabolites;potential of metabolites;

to reveal the period of relative safety of the fetus after exposto reveal the period of relative safety of the fetus after exposure with the determination of the ure with the determination of the 
rate of realizing the rate of realizing the embryotoxicembryotoxic effecteffect;;

!! -- to evaluate the presence and role of early embryonic metabolism to evaluate the presence and role of early embryonic metabolism of of proteratogensproteratogens; ; 
--to evaluate genetic (species, line) differences of embryonic  reto evaluate genetic (species, line) differences of embryonic  response to sponse to teratogensteratogens;;

!! --to evaluate the significance of the genetic differences between to evaluate the significance of the genetic differences between mother and mother and conceptusconceptus by using by using 
the linethe line--crossing and transplantation of early embryos at the cleavage stcrossing and transplantation of early embryos at the cleavage stage;age;

!! to reveal and evaluate the presence and activity of embryoto reveal and evaluate the presence and activity of embryo--, , cytocyto-- and and genotoxicgenotoxic factors in blood  of women of factors in blood  of women of 
reproductive age whoreproductive age who

-- are treating by drugsare treating by drugs
-- work (or worked) in chemical industries or agriculture and deawork (or worked) in chemical industries or agriculture and dealt with toxicants;lt with toxicants;

-- live (or lived) in regions with unfavorable environmental condlive (or lived) in regions with unfavorable environmental conditionsitions..

!! to use humanto use human pharmacokineticpharmacokinetic data of substances and to utilize human and fetus material (blodata of substances and to utilize human and fetus material (blood, od, 

amniotic fluid, tissue of amniotic fluid, tissue of abortusabortus););



THE IN VITRO APPROACHES FOR PROGNOSIS OF TERATOGENIC 
HAZARD OF CHEMICALS

!! THE REAVILING OF THE REAVILING OF EMBRYOTOXIC PROPERTIESEMBRYOTOXIC PROPERTIES OF CHEMICALS OF CHEMICALS 

!!THE COMPARISION OF THE COMPARISION OF MINIMALMINIMAL EFFECTIVE CONCENTRATIONS OFEFFECTIVE CONCENTRATIONS OF DRUGDRUG
WITH THOSE  REALLY ARISE IN HUMAN BLOOD AFTER TREATMENT WITH THOSE  REALLY ARISE IN HUMAN BLOOD AFTER TREATMENT 

!!THE COMPARISION OF THE COMPARISION OF MINIMAL TIMEMINIMAL TIME REQUIRED TO PRODUCE A REQUIRED TO PRODUCE A 
PATHOGENIC EFFECTS IN VITROPATHOGENIC EFFECTS IN VITRO WITH REAL PRESENCE TIME OF SIMILAR WITH REAL PRESENCE TIME OF SIMILAR 
DRUG CONCENTRATIONS IN HUMAN BLOOD  DRUG CONCENTRATIONS IN HUMAN BLOOD  

!!THE EXPERIMENTAL USING OF THE EXPERIMENTAL USING OF HUMAN DRUG PHARMACOKINETIC DATAHUMAN DRUG PHARMACOKINETIC DATA

!! THE EXPERIMENTAL USING OF THE EXPERIMENTAL USING OF HUMAN TISSUE FLUIDSHUMAN TISSUE FLUIDS (BLOOD, (BLOOD, 
AMNIOTIC FLUID, LIQUOR ETC)AMNIOTIC FLUID, LIQUOR ETC)

!! THE REAVILING OF EMBRYOTOXIC FACTORS IN THE REAVILING OF EMBRYOTOXIC FACTORS IN WOMAN BLOODWOMAN BLOOD WITH WITH 
THE PURPOSE OF PROGNOSIS OF POSSIBLE  PATHOLOGICAL  THE PURPOSE OF PROGNOSIS OF POSSIBLE  PATHOLOGICAL  
OUTCOMES OF PREGNANCYOUTCOMES OF PREGNANCY

!! THE MONITORINGTHE MONITORING OF POSSIBLE PRESENCE OF TERATOGENIC OF POSSIBLE PRESENCE OF TERATOGENIC 
FACTORS IN BLOOD OF WOMEN DEAL WITH CHEMICALSFACTORS IN BLOOD OF WOMEN DEAL WITH CHEMICALS OR  LIVING 
IN ECOLOGICAL  UNFAVORABLE REGIONS  



THE CAPABILITIES OF IN VITRO TEST-SYSTEM APPLICATION

!! THE SCREENING OF POSSIBLE  EMBRYOTOXIC  PROPERTIES OF     THE SCREENING OF POSSIBLE  EMBRYOTOXIC  PROPERTIES OF     
CHEMICALS  AND PROGNOSIS THEIR TERATOGENIC HAZARD FOR HUMAN CHEMICALS  AND PROGNOSIS THEIR TERATOGENIC HAZARD FOR HUMAN 
EMBRYOGENESIS   EMBRYOGENESIS   

!!!!THE INVESTIGATIONS OF MECANISMS OF TERATOGENIC DRUG EFFECTSTHE INVESTIGATIONS OF MECANISMS OF TERATOGENIC DRUG EFFECTS

!!!!!! THE JOINT TESTING OF TERATOGENIC DANGEROUS OF CHEMICAL THE JOINT TESTING OF TERATOGENIC DANGEROUS OF CHEMICAL 
COMPOUNDS WITH ROUTINE SYSTEM AIMED ON  IMPROVEMENT OF COMPOUNDS WITH ROUTINE SYSTEM AIMED ON  IMPROVEMENT OF 
PROGNOSTIC VALUE OF EXPERIMENTAL DATAPROGNOSTIC VALUE OF EXPERIMENTAL DATA

!!!!!!!! THE MONITORINGTHE MONITORING OF POSSIBLE PRESENCE OF TERATOGENIC FACTORS OF POSSIBLE PRESENCE OF TERATOGENIC FACTORS 
IN BLOOD OF WOMEN DEAL WITH CHEMICALSIN BLOOD OF WOMEN DEAL WITH CHEMICALS OR  LIVING IN ECOLOGICAL  
UNFAVORABLE REGIONS



IN VITRO TEST-SYSTEM

THE DIRECTION OF FURHTER  INVESTIGATIONS

!!перевестиперевести работуработу вв областьобласть лабораторнолабораторно--клиническихклинических исследованийисследований

!! full adaptation of testfull adaptation of test--system forsystem for preclinicalpreclinical assessment assessment 

of drug of drug teratogenicteratogenic properties properties 

!! разработатьразработать принципыпринципы использованияиспользования вв тестахтестах inin vitrovitro биологическихбиологических
жидкостейжидкостей человекачеловека ии животныхживотных

((околоплодныеоколоплодные водыводы, , ликворликвор, , тканевыетканевые жидкостижидкости ии тт..пп.).)

ИсследоватьИсследовать inin vitro  vitro  генетическиегенетические различияразличия вв реакцияхреакциях раннихранних
нана тератогенныетератогенные воздействиявоздействия

провести исследование раннего эмбрионального метаболизма 
-протератогенов при различных генетических состояниях 

исследовать роль генетических различий в системе «мать-плод» при 
рмации протератогенов 

!! провести исследования, направленные на выявление и 
прогнозирование потенциальной опасности эмбриотоксических
факторов в крови женщин репродуктивного возраста 
г) страдающих заболеваниями с риском неблагоприятного исхода 
беременнсоти (будущей или настоящей), таких как диабет, эпилепсия 
и т.п.;
д) имеющих репродуктивные дисфункции, потенциально 
обусловленные  экологической нагрузкой или работой во вредных 
условиях 

!! начатьначать исследованияисследования молекулярномолекулярно--генетическихгенетических основоснов
тератогенноготератогенного действиядействия лекарственныхлекарственных препаратовпрепаратов
!! ввестиввести вв практикупрактику тестированиятестирования подходыподходы, , оценивающиеоценивающие
эффективностьэффективность экспрессииэкспрессии геновгенов, , регулирующихрегулирующих раннеераннее
эмбриональноеэмбриональное развитиеразвитие припри тератогенныхтератогенных воздействияхвоздействиях

!!
зародышейзародышей
!!
препаратов
организма
!!
биотрансфо



THANK YOU FOR ATTENTION

E-MAIL  GIPEH@LENS.SPB.RU VPOPOV@CTINET.RU
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