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TEST SYSTEM FOR ASSESSMENT IN VITRO
OF EMBRYOTOXIC PROPERTIES OF PHARMACOLOGICAL PREPARATIONS

WITH PROGNOSES OF TIHEIR [FOR HUMAN EMIBRYOGENESLS
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PATHOLOGICAL OUTCOME OF PREGNANCY:
PRE- AND POSTNATAL LOSSES CONGENITAL MALFORMATONS, MENTAL

FACTORS

INDUSTRIAL AND AGRICULTURAL TOXICANTS

CHEMICAL 4 &~ DRUGS, MY? D)T”.."NS
1-2 % RADI .T1." ., ULTRAHIGH FF IQ _ ~7ICY, VIR RAT.ON
PHYSICAL HYPO- AND HYPERTERMIA
BIOLOGICAL VIRUSES, BACTERIUM, PARASITES
_9JE 0
10-25 % DOMINANT, GENE,
GENETIC NUMERICAL, SEX-LINKED MUTATION
A =R 0
R 7-8 % METABOLIC AND ENDOCRINE
DESEASES DESEASES, INFECTION, ALCOHOLISM
1-2 % QIHOPHy
AMNIOTIC BANDS, HYDROAMNION
MECHANICAL UTERI INFANCY g
DEFECTS ’a
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CRITERIA OF WORLD HEALTH ORGANIZATION
FOR SHORT-TERM TEST-SYSTEMS

e

 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

F--_F “E—
p— using systems of metabolic activation S
_,--_ e T -
—
 prognostic value of experimental data for human embryogenesis <IHOPHy
-
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BASIC—TEST- MODELS
THE PRE- AND POSTIMPLANTATION EMBRYOS OF
LABORATORY ANIMALS CULTURED IN VITRO

TEST- OBJECTS
PHARMACOLOGICAL PREPARATIONS

| e' 0' ICAL LIQUIDS
(BLOOD, AMNIOTIC FLUID,TISSUE FLUID)



IN VITRO TEST SYSTEM
BASIC DIRECTIONS AND APPROACHES

--.a--a
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—BﬁSIC PRINEIcBicEv@EoTESFBESMSTE M

” - - COMPARISION WITH PHARMACOKINETIC DATA

= EVALNASION - QFBRDRJGs

*BIOTRANSFORMATION — DIRECTIONS OF METABOLIC CONVERSATION

-B1oAcTIVATION ; - BITIMHBIR Y@ TNOXHL o1 INACTIVATION

*THE TIME OF REALIZATION OF TERATOGENIC EFFECTS - TIME OF
FORMATION OF IRREVE 35 GIE FATGCGT.CGICAuw CHANGES

D EING AND EVALUATION EMBRYOTOXIC FACTORS IN BLOOD OF
TED ANIMALS - AMICS OF FACTORS; = PERSISTING TIME

LUATION EMBRYOTOXIC FACTORS IN BLOOD

WOMEN HAVING DEAL WITH CHEMICALS QIHOPH
- BY DRUGS TREATMENT; —
- BY WORKING ON CHEMICAL INDUSTRIES OR FARM (38}

- BY LIVING ON ECOLOGICAL UNFAVORABLE REGIONS “—
NT-PETERSBURG



=STrlAOb A0 AC=TALD =R (D=

oncentrations In
= e 1-3 mg/ml (22-65 mM) Medium or severe degree of intoxication
- Ethanol ~ 4-5 mg/ml (87-108 mM) State of coma
6-9 mg/ml Death
0.9-1.3 mkg/ml (21-30 MmxM) Intoxication of healthy persons
Acetaldehyde 2 mkg/ml (45 MmxM) Chronic intoxication

5.6 mkg/ml (125 mxM) In women given birth to infants with FAS
12.4-44 mkg/ml (280-1000 mxM) In case of treating intoxication with AA

LIS L Ly
1HIHIVILWUILD

, Direct effects of acetaldehyde
Direct effects of ethanol

embryos (%)

control 08 , concentration (mkg/ml)

0 emryolethality m teratogenicity O emryolethality B teratogenicity




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

THERAPEUIIC

ORI AX:

CONC. IN rlUMAN BLOOD FOR HUMAN

.+ Yes
FLUOROUROCYL 0.3 0.8 - 50
- | VALPROICACID | 80-160 50 - 150
All-trans RETINOIC ACID | 3 - 5 ng/ml 3 ng/ml and >
DIETHYLSTILBESTROL 1.0 0.04 - 0.7
CYCLOPHOSPHAMIDE* 5-25 3-50
ETHANOL 1.5 - 3.0 mg/ml 1.5 - 3.0 mg/ml
ACETALDEHYDE 0.3 - 20 0.3-12 and > +/- question-
CdCL 2 0.01 0.002-03 +/- able
100 - 150 10)= 50 (300-700)

PHENOBARBIT

6 -68

MEPBROBAMATE 300 10 - 15
DEXAMETHASON 90 0.02-0.13
DIAAZEPAM 100 0.5-25

ANTIRETROVIRAL DRUGS

250-500 mkM

1-50 mkM




IN VITRO TEST-SYSTEM

THE EXTRAPOLATION OF EXPERIMENTAL DATA TO HUMAN EMBRYOGENESIS

T —

—
.

MINIMAL EFFECTIVE CONCENTRATION™

THE EFFECTIVE CONCENTRATIONS (MINIMAL EFFECTIVE
CONCENTRATIONIANDIABOVE) FOUNDIIN IN VITRO EXPERIMENTS
SHOULD BE COMPARED'WITH MAXIMAL OR THERAPEUTICAL
CONCENTRATIONS IN'HUMANBLOOD

THE THRESHOLD AND'ABOVE CONCENTRATIONS! ARE' PROGNOSIS AS
DANGEROUS EOR'HUMAN EMBRYOGENESIS) ON CONDITIONS THAT
THEY APPEARINFTHUMANH{WOMAN) BLOOD.

IN'CASE OF REAL PRESENCE OF THESE CONCENTRATIONS IN'HUMAN
BLOOD - THE DRUG SHOULD BE ACCERPTED AS POTENTIAL TERATOGEN

QUHOPHg
5

Y
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HAPAJLIDEHE Y.

~ETHANOL

17 Mm (0,8 mg/ml)
33 « (1,5 mg/ml)
65 “ (3,0 mg/ml)
87 «“ (4,0 mg/ml)

(5,0 mg/ml)

ACETALDEHYDE

225 “ (10 mkg/ml)
450 “ (20 mkg/ml)

L ] -EMBRYOLETHAL AND TERATOGENIC EFFECTS




IN VITRO TEST-SYSTEM

THE EXTRAPOLATION OF EXPERIMENTAL RESULTS TO HUMAN EMBRYOGENESIS

—

INIMAL TIME REQUIRED TO PRODUCE A PATHOGENIC EFFECTS

MINIMALETIMEREQUIREDITO'PRODUCE A'PATHOGENIC EFFECIS IN
VITRO' SHOULD BE COMPAREDWITH PHARMACOKINETICS DATA —
PRESENCE TIME OF HIGHEST DRUG CONCENIRATIONS INFHUMANIBILOOD

THE LEVELS OF THRESHOLD DRUG CONCENTRATIONS ANDIMINIMAL
TIME' REQUIRED TO PRODUCE THEIR PATHOGENIC EFFECTS

IN EXTRAPOLATION OF EXPERIMENTAL RESULTS! TO
HUMANAND'PROGNOSIS OF TERATOGENIC HAZARDS FOR HIS
EMBRYOGENESIS

QUHOPHg

MT-PETERSBURG




LOT ALY

control before 10
biotransformation

concentrations (mkg/ml)

O embryotoxicity O teratogenicity O genotoxicity

CPrIA I tnez concerriration of 50 syl cicl riot ziffact ing davaloormearnt

of rat 2roryos, (=t cddition into tng culiura rmacivr 2N (microsomzal fraction of
rt flgoziocyias, NADPE G9P 5 'esLJJ'iecJ 1) =21rlslng smoryolzinzl, taratogarnic,
wrlcl ganutode oroosrilas 1 CPr rlA Inducad ing raduction oi iz « df:‘.J!';JJ
namisonsrss Wit oronourc J mlcrocaonzlizn,  various 5/r)u of nzurulzutor,
cdacraasine tria crowr-rirno, trie totzll orotaln, zric irig numoer of soritas,



CONCENTRATION OF
ETHANOL 0:8fMG/MIE IS
Embryotoxic effects of ethanol before and after biotransformation NOT TOXIC O CULTURED
EMBRYOS. BUI" ADDING
 OF EXOGENIC METABOLIC
80 MIXTURE 1O CULTURE
MEDIUMN(C0:2=0:55 MG/MIE
PROTEINIOE THE S=100
40 CYITOZOL ERACTION OF
) RAT HEPATOCYITES, NAD
ey G COFACTORS) (0.25/MM),
o — T & ANDISODIUM PIRUVATE
Biotransformation (2'3 MMO) RESULTED IN
O Embryolethality m Teratogenicity (cytosol 0.5 and 0.2 ml) SIGNIFICANI;
INDFENSIEICATIONIOE
TERATOGENIC EEEECTS
Incidence of SCE before and after AND IN MARKED
biotransformation of ethanol INCREASING OF SCE IN
EMBRYONIC CELLS: THIS
IS THE EVIDENCE OF AA
EORMATION ANDITS HIGH
TERATIOGENIC ACTIVITY

100

60

Acetaldehyde,mkM Ethanol,mM Biotransformation
of ethanol

K 4,5 45 110 225 17 65 108 K 17 65

concentrations




CYNOCHALASIN D

Embryolethality and teratogenicity of cytochalasin D in vitro

Aelplirlissireiiion gf eviorialeisin B ig
' z f

VPFTERSHORE felts it irle siziejgs af 221y
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1007 EXENUNOIOXICIENECISIONNITE
| 80 alernel orymur | clogs gl
o ,)rorlll Slejplificzlrt Snrloryaiodde
gifgat,
L 40 Dirgci cleeliijar) of evionalzisitie B
20- Ly IRieNEsCHILUENTIEGBITNI
=z ‘ ‘ ‘ cosleelirzltions 2:5-1% rlef/n]
control 2,5 5 7,5 10 12,5 ESUliSHRNGE grofatne CEdldOSE=
concentrations (ng/ml) Iegerlrlem er{f /OBUHI zifiel
£ embryolethality B teratogenicity teraiogenic sffscts.

o BIOTRANSFORMATION OF CYTOCHALASIND IN VITRO o 0 f T - !
(%) 50 ’\rIrIJrJorJ of S=9 irzigilon of rzit

e
60 feziginie) i

4 |
0 clgggnielinief tigoie

i 20 ofoiginl clclelel,
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0- EEIOEENIC BIES in1e olfl
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effect et S () irle ziplieniells cgggnleline) Lidan) e
IOTRANSFORMATION lavel of cleivity af ing liver

O embryolethality B teratogenicity
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BENZOTRICHLORIDE — DIRECT EXPOSURE

BENZOTRICHLORIDE
TIME-DEPENDED TERATOGENIC
INACTIVATION
BY HYDROLISES

BENZOTRICHLORIDE
TIME-DEPENDENCE SCE LEVELS

>
=
<
[0
2
9
b=
o

1 3 6 12 24 96

Time of incubation (before embryos addition)

=<0=control =8—BTCh

T
T Time of drug incubation (hours before embryos addition)

Il control O embryolethality m teratogenicity
I e———
-

QUHOPH,

VI-PETERSBURG



DYNAMICS OF EMBRYOTOXIC FACTORS IN SERA OF TREATED ANIMALS

— CYCLOPHOSPHAMIDE SODIUM SALICYLATE-

W W —
0 1 3 6 12 18 24
‘ —o—Salicylate —#— Control ‘ hours after exposure

2h
time after exposure

___- -4 - control ——CPA_| Test-substance is introduced to animals in
maximal tolerant single dose. After
PYRIMETHAMINE different time (1-72 h) take blood and
prepare serum, witch use as culture
medium for development of pre or/and
postimplantation embryos
After definition of'embryilethality or

teratogenicity can be created curve,
expressing dynamics of embryotoxicity

of sera @HOPH@

effects (%)
N B (2] o]
o o o o

o

3h 6h 24h B
hour after exposure e
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SENSITIVITY OF METHODS OF REVEALING EMBRYOTOXIC FACTORS

SERAOE TREAS

Dynamics of embryotoxic factors in blood of DABCH-treated rats
ENDOSULFAN - POWDER AND MICROINCAPSULATED FORMS

100 120
g & 100 -
80
— 80 |
= S
S 60+ @ i
5 5 60
3 E=
% 40 1+ T 5 o 40 4
X 20 -
20 | _ ¥
L Q % 0
o ¥ x R - - - X----- X----- X ----> R control 1 4 8 16 24 48
0 1 3 6 24 48 72 hours after administration
- -x- - Control powder ——o—capsule | hours after exposure ‘—O—preimplantation embryos —8=postimplantation embryos
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PROGNOSTIC ASSESSMENT OF PATHOGENIC FACTORS IN BLOOD OF
WOMEN FROM ALTAJ ENDEMIC REGIONS

I NO. PATTERNS OF BLOOD SERA I
PREGNANT WOMEN NON-PREGNANT WOMEN

ENDEMIC REGION CONTROL REGION DIFFERENT REGION
ZR) 9 17

NEWBORN WITH HEMOLYTIC
DISEASES AND/OR ENCEPHALOPATHOLOGY

R 2 . .
TOTAL
PRESENCE OF PATHOLOGIC
ERRONEOUS DIAGNOSIS -5 OR 10 % FACTORS IN BLOOD
PATHOLOGIC DELIVERY

16 OF 52 - 31 % A




THE METHODICAL POSSIBILITIES OF IN VITRO TEST-SYSTEM

i —

- | to revealithe presence and dynamics of embryo-, cyto- and genotoxic factors in the blood of treated animals

!"to gualuztedhe bistiansiermatienthicactivationipinaskialion) el teraiooRns usiog mictpsemal mixgdfunction
LWJ%MPM@@WMMMWM@M MMM;&@%@EM%&%&P&&WM&

re"rPMt"’&;ége ElnBEYTaTiak BrhishgRRAAYEHR. PEGRBIURNSF PR PAL GRS
B ggrgé RS A A U BN R B rnt manmer
InC luve ;Jl}l;' Ie Ofst Il}l/el't I' Sa(l)/IO‘l:I'a enyvironmental conditions,
to revei ¢ @.Iuafeme 61 etgeaﬁéq R B ek aeaer conceptus byisingon of the

rate thedingigiossitige mﬂnttﬂqsﬁ!@nﬁa.t@ﬁetlearlv embryos at the cleavage stage;
| to use human pharmacokinetic data of substances and to utilize human and fetus material (blood,

wssue of abortus); -




THE IN VITRO APPROACHES FOR PROGNOSIS OF TERATOGENIC
HAZARD OF CHEMICALS

'THE—C'@MPARISION OFMINIMAL EFFECTIVE CONCENTRATIONS OF DRUG
WITH THOSE REALLY ARISE IN HUMAN BLOOD AFTER TREATMENT

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

'THE EXPERIMENTAL USING OF HUMAN DRUG PHARMACOKINETIC DATA

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

iill-"‘FFIE REAVILING OF EMBRYOTOXIC FACTORS, IN WOMAN BLOOD WITH|

" THE PURPOSE OF PROG OF:POSSIBLLEFPATHOLOGICAL
Y

OUTCOMES OF
=

| THE MONITORING OF POSSIBLE PRESENCE OF TERATOGENIC  <¢3HOFHp
FACTORS IN BLOOD OF WOMEN DEAL WITH CHEMICALS OR LIVING '
IN ECOLOGICAL UNFAVORABLE REGIONS e

CRPETERSBURS



THE CAPABILITIES OF IN VITRO TEST-SYSTEM APPLICATION

e

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

EMBRYOGENESIS
I'THE INVESTIGATIONS OF MECANISMS OF TERATOGENIC DRUG EFFECTS

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

1! THE MONITORING OF POSSIBLE PRESENCE OF TERATOGENIC FACTORS
. INFBLOOD OF WOMEN DEAL WITH CHEMICALS OR LIVING IN ECOLOGICAL

~ UNFAVORABLE REGIONS O —
i S
$HOPHp
3

CRPETERSBURS



IN VITRO TEST-SYSTEM

THE DIRECTION OF FURHTER INVESTIGATIONS

- — | full eiclzigtaition of test- system for'prechmcal assassrient
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