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Abstract 

Despite the emotion and drama surrounding drug induced birth defects, congenital 

defects are literally rare events. Approximately 3% to five of children born in the 

United States have developmental defects, ranging in severity from relatively benign 

(eg, depressed nasal bridge) to severe (eg, heart lesions or mental retardation). 

The estimated lifetime medical costs for a toddler with a birth defect can easily 

exceed $500,000. The combined lifetime cost of 18 common congenital defects is 

approximately $8 billion dollars annually due to maternal infection with viral agents 

like rubella, cytomegalovirus, or HIV. Little percentage of birth defects is caused by 

imbalances in maternal metabolism, like that related to diabetes. Between 2% and three 

of defects are classified as teratogen-induced malformations. These are considered to 

be the results of environmental or iatrogenic exposures during pregnancy. 
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Introduction 

Teratology, the study of environment-induced malformations, began as a contemporary science 

in the 1930s, with the publication of a group of experiments in which pregnant pigs were fed a 

diet deficient in vitamin A. The resulting abnormalities within the offspring demonstrated that 

mammalian development, by its residence within the mother, wasn’t as protected as was previously 

believed. In fact, the results of those experiments showed that relatively simple alterations in 

the environment could have devastating effects on the embryo [1, 2]. The susceptibility of 

mammalian embryos to toxicity from xenobiotic agents was demonstrated during a series of 

studies in experimental animals with congeners of biologically important molecules, like the 
amino acid mimic azaserine [3]. a person’s counterpart to these experiments was reported in 

the 1950s, when aminopterin was utilized in some human pregnancies to produce abortion. 

Several malformed children were born after the drug did not terminate the pregnancies [4]. Part 

of the solution to the difficulties of extrapolating results from animals to human beings is the 

recognition that maternal disposition (metabolism and distribution) of the drug influences the 

effect that the drug has on the fetus. Thalidomide isn’t well absorbed when given orally to rats. 

Therefore administration of the drug in typical oral teratology studies doesn’t result in a significant 

dose reaching the embryo [5]. When thalidomide is formed soluble in dimethyl sulfide and given 

parenteral, its ability to adversely affect the fetus increases nearly thereto observed in rabbits, 

a species that’s very sensitive to thalidomide effects. Modern developmental toxicity studies in 

animals are performed with an understanding of how each species handles the drug [6, 7]. With 

the utilization of current animal testing protocols, drugs that would produce birth defects in 
human beings should be able to be identified. 

Methods 

The best evidence for genetic susceptibility to AEDs was obtained from a study investigating 
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the use of the detoxification enzyme, epoxide 

hydroxylase (EH), as a biomarker to point which 

AED-exposed pregnancies are at increased risk 

for an adverse outcome. The study revealed a 

trimodal distribution of EH activity within the 

general population [8]. For the study, normal 

EH levels were defined as 40% of control activity, 

intermediate levels were 40% to 75% of control 

activity, and high levels were quite 75% of 

control activity. Significantly lower levels of EH 

activity (P < .05) were observed in individuals 

with fetal hydantoin effects. During a random 

sample of 100 fetuses not exposed to AEDs, the 

typical EH activity (mean ± SEM) was 51.7% ± 

2.5% of the quality, whereas the activity of this 

enzyme in AED exposed individuals with the 

fetal hydration phenotype was 23.9% ± 1.6% 

of the quality [9]. An ongoing prospective study 

is monitoring the potential relationship of low 

EH levels (less than 40% of standardized control 

activity) to congenital malformations after in 

utero AED exposure. Microsomal EH activity 

is measured in amniocytes from mothers with 

epilepsy treated with AEDs. These patients 

had been referred for amniocentesis due to 

advanced maternal age and not because of drug 

use or EH status [10, 11]. Dysmorphology 

evaluations are performed after birth. Although 

the dysmorphologists are conscious of the AED 

exposure, they’re not aware of the patient’s EH 

status [12, 13]. 

Result 

Alternative Energy refers to energy sources apart 

from fossil fuels. This includes all renewable 

sources and nuclear [14]. Nuclear isn’t classified 

as a renewable energy supply. A renewable 

energy supply is created from sources that don’t 

drop or is replenished. In recent years, energy has 

been the topic of intense interest and discussion. 

because of the threat of global climate change, 

and therefore the incontrovertible fact that 

average world temperatures still rise year once 

year, the drive to search out kinds of energy 

that may scale back humanity’s reliance on fossil 

fuels, coal, and alternative polluting strategies 

has naturally intense. Naturally, there’s some 

discussion on what “alternative energy” suggests 

that and what it is applied to. On the one hand, 

the term will check with kinds of energy that 

don’t increase humanity’s carbon footprint. 

During this respect, it will embrace things as 

nuclear facilities, electricity power, and even 

things like fossil fuel and “clean coal” [15]. On 

the opposite hand, the term is additionally wont 

to check with what square measure presently 

thought of to be non-traditional strategies of 

energy – like star, wind, geothermal, biomass, 

and alternative recent additions. this type of 

classification rules out strategies like electricity, 

that are around for over a century and square 

measure thus quite common to sure regions of the 

globe. Another issue is that energy sources square 

measure thought of to be “clean”, which means 

that they don’t turn out harmful pollutants. As 

already noted, this will check with greenhouse 

gas however additionally alternative emissions 

like carbon monoxide gas, pollutant, oxide, and 

others [16]. Among these parameters, atomic 

energy isn’t thought of another energy supply as 

a result of it produces radioactive material that’s 

extremely poisonous and should be hold on. A 

renewable energy supply suggests that energy 

that’s property - one thing that cannot run out, 

or is endless, just like the sun. After you hear the 

term ‘alternative energy’ it’s always concerning 

renewable energy sources too. It suggests that 

sources of energy that square measure various 

to the foremost unremarkably used non- 

sustainable sources - like coal. As a renewable 

energy resource, hydro power is one amongst the 

foremost commercially developed. By building 

a dam or barrier, an outsized reservoir is wont 

to produce a controlled flow of water that may 

drive a rotary engine, generating electricity. This 

energy supply will usually be additional reliable 

than star or alternative energy (especially if it’s 

periodic event instead of river) and additionally 

permits electricity to be hold on to be used once 

demand reaches a peak [17]. Like wind energy, in 

sure things hydro is additional viable as an advert 

energy supply however relying pretty much on 

the sort of property, it is used for domestic, ‘off- 

grid’ generation. Establish additional by visiting 

our hydro power page. Renewable energy is 

energy derived from natural sources that square 

measure replenished at a better rate than they’re 

consumed 

Discussion 

As previously mentioned, the pre-implantation 

embryo is refractory to malformations. If the 

dosage is of sufficient strength, then the embryo 

will die before the pregnancy is recognized. After 

organogenesis begins, malformations of a selected 

organ or system reflect the special sensitivities 

and needs of rapidly differentiating and growing 

tissues. This general elevation of sensitivity during 

organogenesis also makes the embryo vulnerable 

to death. Functional deficits wouldn’t ordinarily 
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be expected to result from teratogenic exposure 

during organogenesis. Teratogenic insult during 

histogenesis and functional maturation during 

the fetal period would be expected to end in 

structural defects at the tissue level, functional 

loss, or both. Furthermore, a general cell necrosis, 

at A level lower than that needed to cause death, 

could slow the general growth proportionate 

to the time required to replenish the lost cells. 

Hence, growth retardation may occur as results 

of late fetal exposures to teratogens for regulators 

attempting to define drug or product safety, 

the no-effect or intensity for adverse effects is 

considered to be a critical benchmark. Is there a 

specific dose that does not cause adverse effects? 

If so, does this dose have therapeutic efficacy? If 

a specific dose produces adverse effects, a rise or 

decrease in the dose should increase or decrease 

the occurrence and risk of adverse outcomes. 

Conclusions 

Interruption of the availability of energy sources 

to the embryo is believed to be teratogenicity. 

Inadequate energy supply may result from 

inadequate glucose sources, interference with 

glycolysis or the acid cycle, or maybe impairment 

of terminal electron transport, as in hypoxia- 

induced teratogens. Enzymatic functions, 

which are ubiquitous altogether aspects of 

differentiation and growth, are obvious targets 

for teratogenicity effects. Samples of teratogens 

acting through this mechanism include folic acid 

antagonists such as phenytoin and valproic acid 

and drugs such as amino pterin or methotrexate 

that cause a deprivation of dihydrofolate 

reeducates, which may produce developmental 

defects However, because of accrued demand, 

experienced energy developers, competitive 

offer chains, improved renewable technologies, 

and increased energy potency capabilities, 

that’s not the case. Renewable energy is energy 

from sources that square measure naturally 

replenishing however flow-limited, renewable 

resources square measure just about inexhaustible 

in period however restricted within the quantity 

of energy that’s on the market per unit of your 

time. Energy is strictly what it sounds like: 

it’s another to traditional energy that consists 

of fossil fuels like coal and oil. There has long 

been energy on the market, from hydropower 

within the nineteenth Century to atomic energy 

within the twentieth Century. But, the scope 

and availableness of different energy at the 

moment is way additional various and applicable 

than ever before. we have a tendency to square 

measure in AN age of transition, wherever 

various, clean energy is being developed and 

used additional and additional, which is able 

to eventually modification the definition of 

what constitutes typical energy — furthermore 

as what constitutes the dominant energy used 

round the world. Energy works a lot of a similar 

method that ancient or typical energy works, 

except that just about all various sources don’t 

emit greenhouse gas as a by-product and those 

that do, like biofuels, tend to be carbon neutral. 

Whereas typical energy depends on combustion 

to unharness energy hold on in fossil fuels, energy 

works by emotional energy in multiple ways in 

which, together with combustion of resources 

like wood spirit and biomass. 

Acknowledgement 

None 

Conflict of Interest 

No conflict of interest 

References 

1. Alati R, Clavarino A, Najman JM et al. The 

developmental origin of adolescent alcohol use: 

findings from the Mater University Study of 

Pregnancy and its outcomes. Drug Alcohol Depend. 

98, 136-143 (2008). 

2. Baer JS, Sampson PD, Barr HM et al. A 21-year 

longitudinal analysis of the effects of prenatal 

alcohol exposure on young adult drinking. Arch 

Gen Psychiatry. 60, 377-385 (2003). 

3. Kesmodel U, Wisborg K, Olsen SF et al. 

Moderate alcohol intake in pregnancy and the risk 

of spontaneous abortion. Alcohol Alcohol. 37, 87- 

92 (2002). 

4. Martinez-Frias ML, Bermejo E, Rodriguez-Pinilla 

E et al. Risk for congenital anomalies associated 

with different sporadic and daily doses of alcohol 

consumption during pregnancy: a case-control 

study. Birth Defects Res A Clin Mol Teratol. 70, 

194-200 (2004). 

5. Polygenis D, Wharton S, Malmberg C et al. 

Moderate alcohol consumption during pregnancy 

and the incidence of fetal malformations: a meta- 

analysis. Neurotoxicol. Teratol. 20, 61-67(1998). 

6. Strandberg-Larsen K, Nielsen NR, Gronbaek M 

et al. Binge drinking in pregnancy and risk of fetal 

death. Obstet Gynecol. 111, 602-609 (2008). 

7. Aliyu MH, Wilson RE, Zoorob R et al. Alcohol 

consumption during pregnancy and the risk of 

early stillbirth among singletons. Alcohol. 42, 

369-374 (2008). 

8. Kornelaki AC, Plakitsi K, Thunderbolt Hunt et 
 

 

 

68 

https://www.sciencedirect.com/science/article/abs/pii/S0376871608002147?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0376871608002147?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0376871608002147?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0376871608002147?via%3Dihub
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/207348
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/207348
https://jamanetwork.com/journals/jamapsychiatry/fullarticle/207348
https://academic.oup.com/alcalc/article/37/1/87/147210?login=false
https://academic.oup.com/alcalc/article/37/1/87/147210?login=false
https://onlinelibrary.wiley.com/doi/10.1002/bdra.20017
https://onlinelibrary.wiley.com/doi/10.1002/bdra.20017
https://onlinelibrary.wiley.com/doi/10.1002/bdra.20017
https://onlinelibrary.wiley.com/doi/10.1002/bdra.20017
https://www.sciencedirect.com/science/article/abs/pii/S0892036297000731?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0892036297000731?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0892036297000731?via%3Dihub
https://journals.lww.com/greenjournal/Abstract/2008/03000/Binge_Drinking_in_Pregnancy_and_Risk_of_Fetal.5.aspx
https://journals.lww.com/greenjournal/Abstract/2008/03000/Binge_Drinking_in_Pregnancy_and_Risk_of_Fetal.5.aspx
https://www.sciencedirect.com/science/article/abs/pii/S0741832908002139?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0741832908002139?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0741832908002139?via%3Dihub


Mini Review King H. 

 
 

al. Educational Program for Students from 5 to 

9 Years Old in the Archaeological Museum of 

Ioannina. World J Educ. 8, 87-101 (2018). 

9. ht tps:/ /www.tandfonline.com/doi/cit ed- 

by/10.1179/msi.2009.4.1.113?scroll=top&need- 

Access=true 

10. Falk JH, Dierking LD. The 95 percent solution. 

Am Sci. 98, 486-493 (2010). 

11. Osborne J, Dillon J. Research on learning in 

informal contexts: Advancing the field? Int J Sci 

Educ. 29, 1441-1445(2007). 

12. h t t p s : / / l i n k . s p r i n g e r  . c o m / c h a p  - 

ter/10.1007/978-94-007-4304-5_1. 

13. Harris-Sagaribay L, Chambers CD, Perrotta K et 

al. A model partnership for communication and 

dissemination of scientific recommendations for 

pregnant women during the emergency response 

to the Zika virus outbreak: MotherToBaby and 

the Centers for Disease Control and Prevention. 

Birth Defects Res. 112, 1545-1550 (2020). 

14. Richardson JL, Stephens S, Yates LM et al. 

Pregnancy outcomes after maternal varenicline 

use; analysis of surveillance data collected by the 

European Network of Teratology Information 

Services. Reprod Toxicol. 67, 26–34 (2017). 

15. Panchaud A, Rousson V, Vial T et al. Pregnancy 

outcomes in women on metformin for diabetes or 

other indications among those seeking teratology 

information services. Br J Clin Pharmacol. 84, 

568-578 (2018). 

16. Schaefer C, Hannemann D, Meister R. Post- 

marketing surveillance system for drugs in 

pregnancy—15 years experience of ENTIS. 

Reprod Toxicol. 20, 331-343 (2005). 

17. Winterfeld U, Merlob P, Baud D et al. Pregnancy 

outcome following maternal exposure to 

pregabalin may call for concern. Neurology. 86, 

2251-2257 (2016). 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

J. Pharma. Toxi. (2022) 5(5) 

69 

https://www.sciedupress.com/journal/index.php/wje/article/view/13740
https://www.sciedupress.com/journal/index.php/wje/article/view/13740
https://www.sciedupress.com/journal/index.php/wje/article/view/13740
https://www.tandfonline.com/doi/citedby/10.1179/msi.2009.4.1.113?scroll=top&needAccess=true
https://www.tandfonline.com/doi/citedby/10.1179/msi.2009.4.1.113?scroll=top&needAccess=true
https://www.tandfonline.com/doi/citedby/10.1179/msi.2009.4.1.113?scroll=top&needAccess=true
https://www.americanscientist.org/article/the-95-percent-solution
https://www.tandfonline.com/doi/abs/10.1080/09500690701491122
https://www.tandfonline.com/doi/abs/10.1080/09500690701491122
https://link.springer.com/chapter/10.1007/978-94-007-4304-5_1
https://link.springer.com/chapter/10.1007/978-94-007-4304-5_1
https://onlinelibrary.wiley.com/doi/10.1002/bdr2.1787
https://onlinelibrary.wiley.com/doi/10.1002/bdr2.1787
https://onlinelibrary.wiley.com/doi/10.1002/bdr2.1787
https://onlinelibrary.wiley.com/doi/10.1002/bdr2.1787
https://onlinelibrary.wiley.com/doi/10.1002/bdr2.1787
https://www.sciencedirect.com/science/article/abs/pii/S0890623816304129?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0890623816304129?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0890623816304129?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0890623816304129?via%3Dihub
https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/bcp.13481
https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/bcp.13481
https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/bcp.13481
https://bpspubs.onlinelibrary.wiley.com/doi/10.1111/bcp.13481
https://www.sciencedirect.com/science/article/abs/pii/S0890623805000833?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0890623805000833?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0890623805000833?via%3Dihub
https://n.neurology.org/content/86/24/2251
https://n.neurology.org/content/86/24/2251
https://n.neurology.org/content/86/24/2251

	Abstract
	Introduction
	Methods
	Mini Review

	Result
	Discussion
	Conclusions
	Acknowledgement
	Conflict of Interest
	References
	Mini Review


