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1. Ipoteza de lucru/obiective

Numeroase studii de neuropsihiatrie a copilului si adolescentului au semnalat tulburari comportamentale
motorii si afective, deficite cognitive la descendentii In anamneza carora au fost depistati parinti alcoolici si
fumatori; antecedente cu risc genetic; hipoxie si traumatisme la nastere; prematuritate; infectii, boli, febra; dieta
neadecvatd; consum de medicamente; stres psihosocial.

Directia actuala de cercetare experimentald In neuropsihiatrie pe modele genetice, in special pe rozatoare,
sau modele cu diferite afectiuni induse, ne-a sugerat efectuarea unui studiu complex, bazat pe o metodologie
unitara, care sa ne permita sa investigam efectele unor de factori de risc prenatali asupra comportamentului, {tinand
cont de relatia cauzala factori de risc - neurodezvoltare si comportament, la descendenti.

Lucrarea de fata isi propune un studiu experimental pentru:

1. evaluarea modificarilor comportamentale la sobolani, descendenti ai unor animale gestante expuse
la factori de risc nenutritionali si ambientali;

2. evaluarea modificarilor comportamentale la descendentii sobolani femele si masculi in functie de
varsta;

3. evaluarea tulburarilor de comportament induse de expunerea prenatala la unii factori de risc pentru
ADHD.



2. Metodologie generala

Protocol general al cercetarii

Obiective: studiul ADHD pe un model experimental, pe sobolani rasa Wistar; influenta unor factori de risc
pentru ADHD, asupra comportamentului motor si emotional la descendenti.

Locul desfdsurdrii studiului: Laboratorul de Cercetari Experimentale din cadrul Catedrei de Fiziologie, UMF
,luliu Hatieganu”, Cluj-Napoca.

Loturile de animale

A. 7 loturi de sobolani femele (n=5 animale/lot)

Pregatirea animalelor pentru gestatie se va face prin metoda Ladosi 1999: tratarea hormonala pentru
controlul gestatiei cu PMSG 5% i.p. in ziua 1 si cu LH 15% i.p. la 48 de ore, urmata de introducerea masculilor in
custi la 24 ore timp de 5 zile (un mascul la 5 femele). Durata gestatiei 21 de zile; prognoza de nastere a
descendentilor este de 7-8 descendenti/femeld, conform datelor din literatura (60% femele, 40% masculi).

Loturile de femele gestante:

- I-Lot martor
- II-VII - Loturi expuse la factori de risc:
- II-Administrare de alcool etilic 20%, 1 ml i.p./zi
- IlI-Administrare de cafeina 0,0057 ml i.p./zi
- IV-Expunere la fum de tigara 10 mg/kg corp, o ord/zi
- V-Expunere la ozon 0,5 ppm/zi, 10 minute/zi
- VI-Expunere la ultrasunete 0,5W/cm2, 5 minute/zi
- VII-Expunere la hipoxie hipobara cu 12% 0, 23 ore/zi
Durata expunerii la factori de risc: din ziua a 7-a pana in ziua 21 de gestatie
B. 14 loturi de descendenti de ambele genuri proveniti din femelele gestante:
- Martori: lotul I femele; lotul II masculi
- Expusi prenatal la factorii de risc
- Alcool: lotul III femele, lotul IV masculi
- Cafeina: lotul V femele, lotul VI masculi
- Fum de tigara: lotul VII femele, lotul VIII masculi
- 0Ozon: lotul IX femele, lotul X masculi
- Ultrasunete: lotul XI femele, lotul XII masculi
- Hipoxie hipobara: lotul XIII femele, lotul XIV masculi

Momente studiate pentru descendenti au fost: T21 - ziua 21, T4, - ziua 42, T - ziua 90, conform varstei
umane: copilarie, pubertate, adult (http:// www. ratbehaviour.org).

Teste utilizate pentru studiul comportamentului:

. Testul labirintului - Elevated Plus-Maze (58) si indicatorii: timpul petrecut in spatiul deschis, numarul
de cabrari, scorul de stres;

. Testul campului deschis - Open Field Test (61) si indicatorii: scorul de emotivitate si scorul de
motilitate.

Durata experimentului: 28 de zile pentru loturile de femele si 90 de zile pentru loturile de descendenti. La
terminarea experimentului animalele au fost eutanasiate cu Ketamina.

3. Studiul 1. Comportamentul motor si emotional la descendentii martor

Rezultate

1. Descendentii femele, comparativ cu descendentii masculi, se caracterizeaza prin emotivitate si anxietate
crescuta, scor de stres ridicat si motilitate spontana crescuts, care devin semnificative la varsta adulta.

2. Descendentii masculi, comparativ cu descendentii femele, se caracterizeaza prin emotivitate si anxietate
scazuta, scor de stres scazut si motilitate spontana scazuta, care devin semnificative la varsta adulta.



4. Studiul 2. Efectele alcoolului asupra comportamentului motor si emotional la
animale

Rezultate

1. Descendentii femele, proveniti din animale gestante, expuse prenatal la alcool, se caracterizeaza la varsta
copilariei prin emotivitate crescuta cu anxietate crescutd, scor ridicat pentru stres si motilitate spontana crescutg,
care sunt semnificative comparativ cu martorii. Anxietatea si motilitatea se mentin crescute semnificativ pe durata
de viata studiata.

2. Descendentii masculi, proveniti din animale gestante expuse prenatal la alcool, se caracterizeaza prin
emotivitate crescutd cu anxietate crescutd, scor ridicat pentru stres si motilitate crescutd, care sunt semnificative
comparativ cu martorii, Incepand din copilarie si pana la varsta adulta.

3. Descendentii femele, comparativ cu descendentii masculi se caracterizeaza prin persistenta semnificativa a
anxietatii pe toata durata de viata studiata si a scorului ridicat pentru stres in perioada pubertatii si in cea adulta.

5. Studiul 3. Efectele cafeinei asupra comportamentului motor si emotional la
animale

Rezultate

1. Descendentii femele, proveniti din animale gestante carora li s-a administrat cafeina pe durata gestatiei, se
caracterizeaza prin emotivitate crescuta cu anxietate crescutda si motilitate spontana crescuta in copilarie,
comparativ cu martorii.

2. Descendentii masculi, proveniti din animale gestante carora li s-a administrat cafeind pe durata gestatiei,
se caracterizeaza prin emotivitate crescuta cu anxietate crescutd, scor de stres ridicat si motilitate crescuta pe toata
durata studiata. Modificarile sunt semnificative in perioada copilariei.

3. Descendentii femele se caracterizeaza prin modificari semnificative, cu anxietate scazuta si scor de stres
scazut pe toatd durata studiatd, comparativ cu descendentii masculi.

6. Studiul 4. Efectele fumului de tigara asupra comportamentului motor si emotional
la animale

Rezultate

1. Descendentii femele, proveniti din animale gestante expuse la fum de tigara in perioada gestatiei, se
caracterizeaza prin emotivitate scazuta si anxietate crescutd semnificative, si scor de stres ridicat semnificativ,
comparativ cu martorii, pe perioada pubertatii.

2. Descendentii masculi, proveniti din animale gestante expuse la fum de tigara in perioada gestatiei, se
caracterizeaza prin emotivitate crescutd cu anxietate scazuta, scor de stres ridicat semnificativ si motilitate
spontana crescutd semnificativa, comparativ cu martorii, pe toata durata studiata.

3. Descendentii femele se caracterizeaza prin anxietate si motilitate scazute semnificativ fata de descendentii
masculi, pe toata durata studiata.

7. Studiul 5. Efectele ozonului asupra comportamentului motor si emotional la
animale

Rezultate

1. Descendentii femele, provenite din animale gestante expuse la ozon in perioada gestatiei, se caracterizeaza
prin emotivitate scazuta cu anxietate scazuta, scor de stres crescut semnificativ si motilitate crescuta semnificativ in
perioada pubertatii, comparativ cu martorii.



2. Descendentii masculi, proveniti din animale gestante expuse la ozon in perioada gestatiei, se
caracterizeaza prin emotivitate crescutd cu anxietate scazutd, scor de stres crescut semnificativ si motilitate
crescuta semnificativ in perioada copilariei si persistente si ulterior, comparativ cu martorii.

3. Animalele descendenti femele se caracterizeaza prin emotivitate scazuta si motilitate crescuta
semnificative, comparativ cu descendentii masculi, in perioada pubertatii.

8. Studiul 6. Efectele expunerii la ultrasunete asupra comportamentului motor si
emotional la animale

Rezultate

1. Descendentii femele, proveniti din animale gestante expuse la US pe durata gestatiei, se caracterizeaza
prin emotivitate scazuta cu anxietate crescuta si motilitate spontana crescuta comparativ cu martorii, semnificative
in copilarie si pubertate.

2. Descendentii masculi, proveniti din animale gestante expuse la US pe durata gestatiei, se caracterizeaza
prin anxietate crescuta, scor de stres ridicat si motilitate spontana crescuta, semnificative comparativ cu martorii,
pe toatd durata de varsta studiata.

3. Descendentii femele, comparativ cu descendentii masculi se caracterizeaza prin cresteri semnificative ale
motilitatii pe perioada copilariei si pubertatii.

9. Studiul 7. Efectele expunerii la hipoxie hipobara asupra comportamentului motor
si emotional la animale

Rezultate

1. Descendentii femele, proveniti din animale gestante expuse la hipoxie hipobara, se caracterizeaza prin
emotivitate crescutd cu anxietate crescuta, semnificative, scor de stres ridicat semnificativ in perioada copilariei si
persistenta semnificativa a anxietatii crescute pe toata durata studiata, comparativ cu martorii.

2. Descendentii masculi, proveniti din animale gestante expuse la hipoxie hipobara, se caracterizeaza prin
emotivitate crescuta cu anxietate crescutd, scor de stres ridicat si motilitate spontana crescuta, semnificative pe
toata durata studiatd, comparativ cu martorii.

3. Descendentii masculi, comparativ cu descendentii femele, prezintad motilitate spontana crescuta
semnificativ si susceptibilitate semnificativa la stres, pe toata durata studiata.

10. Discutii generale

Rezultatele obtinute demonstreaza experimental pe sobolani efectul expunerii prenatale la unii factori de
risc nenutritionali (alcool si cafeina) si ambientali (fum de {igara, ozon, ultrasunete si hipoxie hipobara) asupra
comportamentului la descendenti femele si masculi.

11. Concluzii generale

1. Expunerea la unii factori de risc a animalelor gestante determina modificiri de durata ale
comportamentului la descendenti, masculii fiind afectati predominant, comparativ cu femelele.

2. Fata de martori, expunerea animalelor gestante la alcool si US determind anxietate crescuta, cresterea
scorului de stres si motilitate crescuta la descendentii femele. Expunerea la fum de tigara si O; determina anxietate
scazuta si motilitate crescuta la descendentii femele.

3. Fata de martori, expunerea animalelor gestante la alcool, cafeind si US determina emotivitate crescuta cu
anxietate crescutd, cresterea sensibilitatii la stres si motilitate crescuta la descendentii masculi. Expunerea la fum



de tigara si O; determind emotivitate crescutd si anxietate scazutd, cresterea sensibilitatii la stres si motilitate
crescuta la descendentii masculi.

4. Expunerea la hipoxie hipobara determina cresterea sensibilitatii la stres, emotivitate crescuta cu anxietate
crescuta si motilitate crescuta la descendentii masculi, comparativ cu femelele. Modificarile constatate pot fi
considerate ca un model valid de ADHD indus experimental, in acord cu datele din literatura.

5. Modificarile comportamentale constatate la descendentii masculi proveniti de la animale gestante expuse
la alcool, cafeind si US sunt asemanatoare cu modelul de ADHD indus experimental. Alcoolul, cafeina si US pot fi
considerati ca factori de risc pentru comportamentul de tip ADHD. Expunerea la US ar putea fi utilizatd ca model
experimental pentru inducerea ADHD.

6. Modificarile comportamentale constatate la descendenti, cauzate de expunerea animalelor gestante la
alcool, cafeind, fum de tigara aratd consecintele acestor agenti nenutritionali, ca factori de risc asupra starii de
sdnatate.

7. Efectul proooxidant al alcoolului, nicotinei, O3 si US, cu producerea SO in organismul matern si implicit a
celui fetal si influenta alcoolului, cafeinei si nicotinei asupra neuromediatorilor cerebrali in organismul fetal ar
putea afecta neurodezvoltarea ontogenetica si ar putea determina modificarile ulterioare ale comportamentului la
descendenti.

8. Rezultatele noastre demonstreaza relatia cauzala directa Intre expunerea prenatala la factori de risc si
comportamentul descendentilor si pledeaza pentru adoptarea unor programe de preventie si control al stilului de
viatd matern la femei.

12. Originalitatea si contributiile inovative ale tezei

Teza de fata se incadreaza, prin natura subiectului si obiectivele propuse, in domeniul neuropsihiatriei
experimentale, In plind evolutie. Cercetdrile efectuate, In special pe sobolani rase genetice si modele induse,
urmaresc in prezent experimental mecanismele etiopatogenetice implicate in ADHD, depresie, schizofrenie, autism
si epilepsie.

Interesul pentru studiul factorilor de risc in cursul sarcinii si identificarea lor in antecedentele personale ale
copiilor, mai ales proveniti din parinti alcoolici si fumatori, a fost asociat cu alterari cognitive si comportamentale:
deficit cognitiv, ADHD, tulburari de conduit, alterarea Invatarii si memoriei.

Spre deosebire de alte cercetari experimentale din literaturd, care au urmarit efectul unor factori de risc
izolati asupra comportamentului descendentilor, sau care au facut o metaanaliza In domeniu, evidentiind riscul
crescut la nicoting, date contradictorii pentru alcool si lipsa efectelor pentru cafeina, studiile realizate de noi, bazate
pe o metodologie unitard, aduc dovezi clare privind relaia factori de risc, ca si cauzda si modificarea
comportamentald, ca si efect. In literaturd nu am gisit date experimentale privind comportamentul diferentiat al
descendentilor femele si masculi si modificarile comportamentale in functie de varsta.

Cercetarile noastre sustin ipotezele etiopatogenetice, biochimice privind afectarea neurodezvoltarii si
metabolismului sistemului nervos central sub influenta unor factori de risc cu efect prooxidant si/sau cu efect
asupra neuromediatorilor cerebrali.

Desi datele obtinute experimental nu pot fi extrapolate in totalitate la om, ele aduc dovezi clare privind
efectele de durata ale expunerii prenatale la factori de risc, asupra comportamentului motor si emotional la
descendenti.
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1. Working hypothesis/objectives

Many neuropsychiatric studies of the child and adolescent have reported motor and emotional behavioral
disorders and cognitive deficits in offspring who have alcoholic and smoking parents; a history of genetic risk;
hypoxia and trauma at birth; prematurity; infections, diseases, fever; inadequate diet; drug consumption;
psychosocial stress.

The current trend of experimental research in neuropsychiatry on genetic models, particularly rodents, or
models with various induced disorders suggested us to perform a complex study, based on a unitary method,
allowing us to investigate the effects of some prenatal risk factors on the behavior of offspring, taking into account
the causal relationship between risk factors, neurodevelopment and behavior.

The aim of this thesis was to perform an experimental study for:

4. the evaluation of behavioral changes in the offspring of female rats exposed to non-nutritional and
environmental risk factors during pregnancy;

5. the evaluation of behavioral changes in male and female rat offspring depending on age;

6. the evaluation of behavioral disorders induced by prenatal exposure to some risk factors for ADHD.
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2. General methodology

General research protocol

Objectives: the study of ADHD in an experimental model, Wistar rats; influence of risk factors for ADHD on
the motor and emotional behavior of offspring.

Site of the study: the Laboratory of Experimental Research of the Department of Physiology, "[uliu Hatieganu”
UMPh, Cluj-Napoca

Animal groups

C. 7 groups of female rats (n=5 animals/group)

The animals were prepared for gestation using the Ladosi method, 1999: hormone treatment for the control
of gestation with PMSG 5% i.p. on day 1 and LH 15% i.p. at 48 hours, followed by the placement of male rats into the
cages after 24 hours for 5 days (one male for 5 females). The duration of gestation is 21 days; the prognosis of the
birth of the offspring is 7-8 offspring/female, according to the literature data (60% females, 40% males).

Groups of pregnant females:

- I-Control group
- II-VII - Groups exposed to risk factors:
- II-Administration of ethyl alcohol 20%, 1 ml i.p./day
- IlI-Administration of caffeine 0.0057 ml i.p./day
- IV-Exposure to cigarette smoke 10 mg/kg body weight, 1 hour/day
- V-Exposure to ozone 0.5 ppm/day, 10 minutes/day
- VI-Exposure to ultrasounds 0.5W/cm?, 5 minutes/day
- VII-Exposure to hypobaric hypoxia 12% O3, 23 hours/day
Duration of exposure to risk factors: from day 7 to day 21 of gestation
D. 14 groups of male and female offspring of the pregnant female rats:
- Controls: group I females; group I males
- Prenatally exposed to risk factors
- Alcohol: group III females, group IV males
- Caffeine: group V females, group VI males
- Cigarette smoke: group VII females, group VIII males
- Ozone: group IX females, group X males
- Ultrasounds: group XI females, group XII males
- Hypobaric hypoxia: group XIII females, group XIV males

The studied time moments for the offspring were: T - day 21, T4, - day 42, Tgo - day 90, according to human
age: childhood, puberty, adulthood (http:// www. ratbehaviour.org).

Tests used for the study of behavior:

. the Elevated Plus-Maze test (58) and the indicators: time spent in the open space, number of rearings,
stress score;

. the Open Field test (61) and the indicators: emotional score and motility score.

Duration of the experiment: 28 days for the female groups and 90 days for the offspring groups. At the end of
the experiment, the animals were euthanized with Ketamine.

3. Study 1. Motor and emotional behavior of control offspring

Results

1. Female offspring, compared to male offspring, are characterized by high emotional reactivity and anxiety,
high stress score and high spontaneous motility, which become significant at adult age.
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2. Male offspring, compared to female offspring, are characterized by low emotional reactivity and anxiety,
low stress score and low spontaneous motiliy, which become significant at adult age.

4. Study 2. Effects of alcohol on motor and emotional behavior of animals

Results

1. The female offspring of female rats exposed to alcohol during pregnancy are characterized at childhood
age by high emotional reactivity and anxiety, high stress score and high spontaneous motility, which are significant
compared to controls. Anxiety and motility are maintained significantly increased during the studied length of time.

2. The male offspring of female rats exposed to alcohol during pregnancy are characterized by high
emotional reactivity and anxiety, high stress score and high motility, which are significant compared to controls,
from childhood to adult age.

3. Female offspring as compared to male offspring are characterized by the significant persistence of anxiety
throughout the studied length of time and high stress score during puberty and adulthood.

5. Study 3. Effects of caffeine on motor and emotional behavior of animals

Results

1. The female offspring of female rats that were administered caffeine during pregnancy are characterized by
high emotional reactivity and anxiety and high spontaneous motility during childhood, compared to controls.

2. The male offspring of female rats that were administered caffeine during pregnancy are characterized by
high emotional reactivity and anxiety, high stress score and high motility throughout the studied period. Changes
are significant during childhood.

3. Female offspring are characterized by significant changes, low anxiety and low stress score throughout the
studied period compared to male offspring.

6. Study 4. Effects of cigarette smoke on motor and emotional behavior of animals

Results

1. The female offspring of female rats exposed to cigarette smoke during pregnancy are characterized by
significantly decreased emotional reactivity, significantly increased anxiety and significantly increased stress score
compared to controls during puberty.

2. The male offspring of female rats exposed to cigarette smoke during pregnancy are characterized by high
emotional reactivity and low anxiety, significantly increased stress score and significantly increased spontaneous
motility compared to controls throughout the studied period.

3. Female offspring are characterized by significantly decreased anxiety and motility compared to male
offspring throughout the studied period.

7. Study 5. Effects of ozone on motor and emotional behavior of animals

Results

1. The female offspring of female rats exposed to ozone during pregnancy are characterized by low emotional
reactivity and low anxiety, significantly increased stress score and significantly increased motility during puberty
compared to controls.
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2. The male offspring of female rats exposed to ozone during pregnancy are characterized by high emotional
reactivity and low anxiety, significantly increased stress score and significantly increased motility during childhood,
which persist subsequently, compared to controls.

3. Female offspring are characterized by significantly decreased emotional reactivity and significantly
increased motility compared to male offspring during puberty.

8. Study 6. Effects of ultrasound exposure on motor and emotional behavior of
animals

Results

1. The female offspring of female rats exposed to ultrasounds during pregnancy are characterized by low
emotional reactivity and high anxiety and high spontaneous motility compared to controls, which are significant
during childhood and puberty.

2. The male offspring of female rats exposed to ultrasounds during pregnancy are characterized by high
anxiety, high stress score and high spontaneous motility, which are significant compared to controls throughout the
studied length of time.

3. Female offspring compared to male offspring are characterized by significant increases in motility during
childhood and puberty.

9. Study 7. Effects of hypobaric hypoxia exposure on motor and emotional behavior
of animals

Results

1. The female offspring of female rats exposed to hypobaric hypoxia during pregnancy are characterized by
significantly increased emotional reactivity and anxiety, significantly increased stress score during childhood and
the significant persistence of high anxiety throughout the studied period compared to controls.

2. The male offspring of female rats exposed to hypobaric hypoxia during pregnancy are characterized by
high emotional reactivity and high anxiety, high stress score and high spontaneous motility, which are significant
throughout the studied period compared to controls.

3. Male offspring as compared to female offspring have significantly increased spontaneous motility and
significant susceptibility to stress throughout the studied period.

10. General discussion

The results obtained demonstrate experimentally the effect of prenatal exposure to some non-nutritional
risk factors (alcohol and caffeine) and environmental risk factors (cigarette smoke, ozone, ultrasounds and
hypobaric hypoxia) on the behavior of male and female rat offspring.

11. General conclusions

1. The exposure of pregnant animals to some risk factors induces long lasting changes in the behavior of
offspring, males being predominantly affected compared to females.

2. Compared to controls, the exposure of pregnant animals to alcohol and US causes high anxiety, high stress
score and high motility in female offspring. Exposure to cigarette smoke and O; determines low anxiety and high
motility in female offspring.
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3. Compared to controls, the exposure of pregnant animals to alcohol, caffeine and US results in high
emotional reactivity and anxiety, high sensitivity to stress and high motility in male offspring. Exposure to cigarette
smoke and O3 causes
high emotional reactivity and low anxiety, high sensitivity to stress and high motility in male offspring.

4. Exposure to hypobaric hypoxia induces high sensitivity to stress, high emotional reactivity and anxiety and
high motility in male offspring compared to females. The changes found can be considered as a valid,
experimentally induced ADHD model, in accordance with the literature data.

5. The behavioral changes found in the male offspring of female rats exposed to alcohol, caffeine and US
during pregnancy are similar to the experimentally induced ADHD model. Alcohol, caffeine and US can be
considered as risk factors for ADHD-like behavior. Exposure to US could be used as an experimental model for
ADHD induction.

6. The behavioral changes found in offspring, which are caused by the exposure of pregnant animals to
alcohol, caffeine, cigarette smoke, show the consequences of these non-nutritional agents as risk factors on health.

7. The proooxidant effect of alcohol, nicotine, and US, with the production of OS in the maternal and
implicitly, the fetal body, and the influence of alcohol, caffeine and nicotine on brain neuromediators in the fetal
body might affect ontogenetic development and cause the subsequent changes in the behavior of offspring.

8. Our results demonstrate the direct causal relationship between prenatal exposure to risk factors and the
behavior of offspring, and support the implementation of programs for the prevention and control of maternal
lifestyle in women.

12. Originality and innovative contributions of the thesis

This thesis falls, through the nature of its subject and the proposed objectives, under the field of continually
evolving experimental neuropsychiatry. Current researches, mainly performed in genetic strains of rats and
induced models, study experimentally the etiopathogenetic mechanisms implicated in ADHD, depression,
schizophrenia, autism and epilepsy.

The interest in the study of risk factors during pregnancy and their identification in the personal history of
children, particularly those with alcoholic and smoking parents, has been associated with cognitive and behavioral
alterations: cognitive deficit, ADHD, behavioral disorders, alteration of learning and memory.

Unlike other experimental researches in the literature that have monitored the effect of isolated risk factors
on the behavior of offspring or have performed a meta-analysis in the field, showing an increased risk for nicotine,
controversial data on alcohol and the absence of effects for caffeine, our studies, based on a unitary method, provide
clear evidence of the relationship between risk factors as a cause and behavioral changes as an effect. We found no
experimental data in the literature regarding the different behavior of female and male offspring and the
dependance of behavioral changes on age.

Our researches support the etiopathogenetic, biochemical hypotheses regarding the alteration of
neurodevelopment and central nervous system metabolism under the influence of risk factors with a prooxidant
effect and/or an effect on brain neuromediators.

Although the experimentally obtained data cannot be completely extrapolated to humans, they provide clear
evidence of the long lasting effects of prenatal exposure to risk factors on the motor and emotional behavior of
offspring.
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