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LITERATURE SEARCH RESULTS 

Literature Search 

Search terms were developed by an informationist (SDH) familiar with systematic review methodology 
to identify all relevant published evidence indexed in the PubMed database (MEDLINE) that addressed 
the PECO statement for transgenerational inheritance of health effects potentially associated with a 
wide range of exposures. Since there are no MeSH terms for transgenerational effects or 
transgenerational inheritance, our search strategy was developed using text words that describe a 
transgenerational study and terms used to report the topic of transgenerational inheritance in the 
literature. The resulting strategy was used to search PubMed (specific search terms presented in 
Appendix 1). No language restrictions or publication year limits were imposed and PubMed was 
searched up to November 2016. 

Database Searched 

• PubMed 

 

Literature Search Results 
The Pubmed database search retrieved 63,789 references and 3 additional references were identified by 
experts or reviewing published reviews and reference lists from the included studies. Ninety-eight 
percent of the total references retrieved (62,671) were excluded during the title and abstract screening 
and 844 were excluded during the full text review for not satisfying the PECO criteria. After full text 
review, 282 studies were considered relevant; 49 human and 232 animal studies (Error! Reference 
source not found.).  
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Figure 1. Study Selection Diagram 
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Studies in non-human animals 
 

Aigner B, Rathkolb B, Mohr M, Klempt M, Angelis MHd, Wolf E. 2007. Generation of enu-induced mouse mutants 
with hypocholesterolemia: Novel tools for dissecting plasma lipoprotein homeostasis. Lipids 42:731-737. 

Aigner B, Rathkolb B, Klempt M, Wagner S, Michel D, Angelis MHd, et al. 2009. N-ethyl-n-nitrosourea mutagenesis 
produced a small number of mice with altered plasma electrolyte levels. J Biomed Sci 16:53. 

Aigner B, Rathkolb B, Klempt M, Wagner S, Michel D, Klaften M, et al. 2011. Generation of n-ethyl-n-nitrosourea-
induced mouse mutants with deviations in hematological parameters. Mamm Genome 22:495-505. 

Anway MD, Cupp AS, Uzumcu M, Skinner MK. 2005. Epigenetic transgenerational actions of endocrine disruptors 
and male fertility. Science 308:1466-1469. 

Anway MD, Leathers C, Skinner MK. 2006a. Endocrine disruptor vinclozolin induced epigenetic transgenerational 
adult-onset disease. Endocrinology 147:5515-5523. 

Anway MD, Memon MA, Uzumcu M, Skinner MK. 2006b. Transgenerational effect of the endocrine disruptor 
vinclozolin on male spermatogenesis. J Androl 27:868-879. 

Anway MD, Rekow SS, Skinner MK. 2008a. Comparative anti-androgenic actions of vinclozolin and flutamide on 
transgenerational adult onset disease and spermatogenesis. Reprod Toxicol 26:100-106. 

Anway MD, Rekow SS, Skinner MK. 2008b. Transgenerational epigenetic programming of the embryonic testis 
transcriptome. Genomics 91:30-40. 

Anway MD, Skinner MK. 2008. Transgenerational effects of the endocrine disruptor vinclozolin on the prostate 
transcriptome and adult onset disease. Prostate 68:517-529. 

Araminaite V, Zalgeviciene V, Simkunaite-Rizgeliene R, Stukas R, Kaminskas A, Tutkuviene J. 2014. Maternal caloric 
restriction prior to pregnancy increases the body weight of the second-generation male offspring and 
shortens their longevity in rats. Tohoku J Exp Med 234:41-50. 

Arndt DA, Chen J, Moua M, Klaper RD. 2014. Multigeneration impacts on daphnia magna of carbon nanomaterials 
with differing core structures and functionalizations. Environ Toxicol Chem 33:541-547. 

Assis Sd, Warri A, Cruz MI, Laja O, Tian Y, Zhang B, et al. 2012. High-fat or ethinyl-oestradiol intake during 
pregnancy increases mammary cancer risk in several generations of offspring. Nat Commun 3:1053. 

Auroux MR, Dulioust EJ, Nawar NN, Yacoub SG, Mayaux MJ, Schwartz D, et al. 1988. Antimitotic drugs in the male 
rat. Behavioral abnormalities in the second generation. J Androl 9:153-159. 

Auroux MR, Dulioust EM, Nawar NY, Yacoub SG, Kempf EH, Ebel AB. 1990. Cyclophosphamide in the male rat: 
Cerebral biochemical changes in progeny. Biomed Pharmacother 44:519-523. 

Baker TR, Peterson RE, Heideman W. 2014. Using zebrafish as a model system for studying the transgenerational 
effects of dioxin. Toxicol Sci 138:403-411. 

Bakke JL, Lawrence NL, Robinson S, Bennett J. 1977. Endocrine studies in the untreated f1 and f2 progeny of rats 
treated neonatally with thyroxine. Biol Neonate 31:71-83. 



8 

Ballard JW, Melvin RG. 2007. Tetracycline treatment influences mitochondrial metabolism and mtdna density two 
generations after treatment in drosophila. Insect Mol Biol 16:799-802. 

Barber R, Plumb MA, Boulton E, Roux I, Dubrova YE. 2002. Elevated mutation rates in the germ line of first- and 
second-generation offspring of irradiated male mice. Proc Natl Acad Sci U S A 99:6877-6882. 

Barbosa TdC, Ingerslev LR, Alm PS, Versteyhe S, Massart J, Rasmussen M, et al. 2016. High-fat diet reprograms the 
epigenome of rat spermatozoa and transgenerationally affects metabolism of the offspring. Molecular 
metabolism 5:184-197. 

Batra BK, Nair I, Souza AVD. 1973. Studies on male offspring of later generations of irradiated female mice. Indian J 
Exp Biol 11:83-86. 

Baulch JE, Raabe OG, Wiley LM. 2001. Heritable effects of paternal irradiation in mice on signaling protein kinase 
activities in f3 offspring. Mutagenesis 16:17-23. 

Baulch JE, Raabe OG. 2005. Gamma irradiation of type b spermatogonia leads to heritable genomic instability in 
four generations of mice. Mutagenesis 20:337-343. 

Baulch JE, Li MW, Raabe OG. 2007. Effect of atm heterozygosity on heritable DNA damage in mice following 
paternal f0 germline irradiation. Mutat Res 616:34-45. 

Beach RS, Gershwin ME, Hurley LS. 1982. Gestational zinc deprivation in mice: Persistence of immunodeficiency for 
three generations. Science 218:469-471. 

Beach RS, Gershwin ME, Hurley LS. 1983. Persistent immunological consequences of gestation zinc deprivation. Am 
J Clin Nutr 38:579-590. 

Benyshek DC, Johnston CS, Martin JF. 2006. Glucose metabolism is altered in the adequately-nourished grand-
offspring (f3 generation) of rats malnourished during gestation and perinatal life. Diabetologia 49:1117-
1119. 

Berger A, Ziv-Gal A, Cudiamat J, Wang W, Zhou C, Flaws JA. 2016. The effects of in utero bisphenol a exposure on 
the ovaries in multiple generations of mice. Reproductive toxicology (Elmsford, NY) 60:39-52. 

Bhandari RK, FsvS, Tillitt, De. 2015. Transgenerational effects from early developmental exposures to bisphenol a 
or 17alpha-ethinylestradiol in medaka, oryzias latipes. Sci Rep 5:9303. 

Bishop JB, Feurers RJ. 1982. Development of a new biochemical mutation test in mice based upon measurement of 
enzyme activities. Ii. Test results with ethyl methanesulfonate (ems). Mutat Res 95:273-285. 

Boucher BJ, Ewen SW, Stowers JM. 1994. Betel nut (areca catechu) consumption and the induction of glucose 
intolerance in adult cd1 mice and in their f1 and f2 offspring. Diabetologia 37:49-55. 

Braunschweig M, Jagannathan V, Gutzwiller A, Bee G. 2012. Investigations on transgenerational epigenetic 
response down the male line in f2 pigs. PLoS One 7:e30583. 

Brien JMO, Williams A, Gingerich J, Douglas GR, Marchetti F, Yauk CL. 2013. No evidence for transgenerational 
genomic instability in the f1 or f2 descendants of mutamouse males exposed to n-ethyl-n-nitrosourea. 
Mutat Res 741-742:11-17. 

Brieno-Enriquez MA, Jg L, Cardenas DB, Guibert S, Cleroux E, Ded L, et al. 2015. Exposure to endocrine disruptor 
induces transgenerational epigenetic deregulation of micrornas in primordial germ cells. PLoS One 
10:e0124296. 

Brix S, Christensen HR, Barkholt V, Frokiaer H. 2005. Effect of maternal dietary cow's milk on the immune response 
to beta-lactoglobulin in the offspring: A four-generation study in mice. Int Arch Allergy Immunol 136:250-
257. 

Bruner-Tran KL, Osteen KG. 2011. Developmental exposure to tcdd reduces fertility and negatively affects 
pregnancy outcomes across multiple generations. Reprod Toxicol 31:344-350. 



9 

Bruner-Tran KL, Ding T, Yeoman KB, Archibong A, Arosh JA, Osteen KG. 2014. Developmental exposure of mice to 
dioxin promotes transgenerational testicular inflammation and an increased risk of preterm birth in 
unexposed mating partners. PLoS One 9:e105084. 

Bruner-Tran KL, Duleba AJ, Taylor HS, Osteen KG. 2016. Developmental toxicant exposure is associated with 
transgenerational adenomyosis in a murine model. Biology of reproduction. 

Buchwald U, Teupser D, Kuehnel F, Grohmann J, Schmieder N, Beindorff N, et al. 2012. Prenatal stress programs 
lipid metabolism enhancing cardiovascular risk in the female f1, f2, and f3 generation in the primate 
model common marmoset (callithrix jacchus). J Med Primatol 41:231-240. 

Buescher JL, Musselman LP, Wilson CA, Lang T, Keleher M, Baranski TJ, et al. 2013. Evidence for transgenerational 
metabolic programming in drosophila. Dis Model Mech 6:1123-1132. 

Buisset-Goussen A, Goussen B, Della-Vedova C, Galas S, Adam-Guillermin C, Lecomte-Pradines C. 2014. Effects of 
chronic gamma irradiation: A multigenerational study using caenorhabditis elegans. J Environ Radioact 
137:190-197. 

Byrnes JJ, Johnson NL, Carini LM, Byrnes EM. 2013. Multigenerational effects of adolescent morphine exposure on 
dopamine d2 receptor function. Psychopharmacology (Berl) 227:263-272. 

Chahil PS, Johnson WA, Humes PE. 1975. Directional selection for growth at two ambient temperatures in coturnix 
coturnix japonica. Br Poult Sci 16:37-44. 

Chaiwong T, Sukontason KL, Chaisri U, Kurahashi H, Sanford M, Sukontason K. 2011. Effects of human 
contraceptive on reproduction and offspring in chrysomya megacephala. Asian Pac J Trop Med 4:259-265. 

Chambers TJ, Morgan MD, Heger AH, Sharpe RM, Drake AJ. 2016. High-fat diet disrupts metabolism in two 
generations of rats in a parent-of-origin specific manner. Scientific reports 6:31857. 

Chamorro-Garcia R, Sahu M, Abbey RJ, Laude J, Pham N, Blumberg B. 2013a. Transgenerational inheritance of 
increased fat depot size, stem cell reprogramming, and hepatic steatosis elicited by prenatal exposure to 
the obesogen tributyltin in mice. Environ Health Perspect 121:359-366. 

Chamorro-Garcia R, Sahu M, Abbey RJ, Laude J, Pham N, Blumberg B. 2013b. Transgenerational inheritance of 
increased fat depot size, stem cell reprogramming, and hepatic steatosis elicited by prenatal obesogen 
tributyltin in mice. Environ Health Perspect. 

Chang LL, Wun WS, Wang PS. 2014. Recovery from developmental nonylphenol exposure is possible for female 
rats. Chem Biol Interact 221:52-60. 

Chen J, Sw, Wen S, Shen L, Peng J, Yan C, et al. 2015. The mechanism of environmental endocrine disruptors (dehp) 
induces epigenetic transgenerational inheritance of cryptorchidism. PLoS One 10:e0126403. 

Christian JJ, Lemunyan CD. 1958. Adverse effects of crowding on lactation and reproduction of mice and two 
generations of their progeny. Endocrinology 63:517-529. 

Corrales J, Thornton C, White M, Willett KL. 2014. Multigenerational effects of benzo[a]pyrene exposure on 
survival and developmental deformities in zebrafish larvae. Aquat Toxicol 148:16-26. 

Cramer DV, Gill TJ, rd, Knauer G. 1978. The influence of maternal immunization on the antibody response of the 
offspring in genetically high-responding rats. Am J Pathol 90:317-324. 

Crews D, Gore AC, Hsu TS, Dangleben NL, Spinetta M, Schallert T, et al. 2007. Transgenerational epigenetic imprints 
on mate preference. Proc Natl Acad Sci U S A 104:5942-5946. 

Crews D, Gillette R, Scarpino SV, Manikkam M, Savenkova MI, Skinner MK. 2012. Epigenetic transgenerational 
inheritance of altered stress responses. Proc Natl Acad Sci U S A 109:9143-9148. 

Csaba G, Karabelyos C. 1997. Transgenerational effect of a single neonatal benzpyrene treatment (imprinting) on 
the sexual behavior of adult female rats. Hum Exp Toxicol 16:553-556. 



10 

Csaba G, Inczefi-Gonda A. 1998. Transgenerational effect of a single neonatal benzpyrene treatment on the 
glucocorticoid receptor of the rat thymus. Hum Exp Toxicol 17:88-92. 

Derouiche L, Keller M, Duittoz AH, Pillon D. 2015. Developmental exposure to ethinylestradiol affects 
transgenerationally sexual behavior and neuroendocrine networks in male mice. Scientific reports 
5:17457. 

Dew-Budd K, Jarnigan J, Reed LK. 2016. Genetic and sex-specific transgenerational effects of a high fat diet in 
drosophila melanogaster. PLoS One 11:e0160857. 

Diamantidis AD, Carey JR, Nakas CT, Papadopoulos NT. 2011. Ancestral populations perform better in a novel 
environment: Domestication of medfly populations from five global regions. Biol J Linn Soc Lond 102:334-
345. 

Dias BG, Ressler KJ. 2013. Parental olfactory experience influences behavior and neural structure in subsequent 
generations. Nat Neurosci 17:89-96. 

Dias BG, Ressler KJ. 2014. Parental olfactory experience influences behavior and neural structure in subsequent 
generations. Nat Neurosci 17:89-96. 

Diaz J, Taylor EM. 1998. Abnormally high nourishment during sensitive periods results in body weight changes 
across generations. Obes Res 6:368-374. 

Dobrzynska MM, Tyrkiel EJ, Pachocki KA. 2011. Developmental toxicity in mice following paternal exposure to di-n-
butyl-phthalate (dbp). Biomed Environ Sci 24:569-578. 

Doyle TJ, Bowman JL, Windell VL, McLean DJ, Kim KH. 2013. Transgenerational effects of di-(2-ethylhexyl) 
phthalate on testicular germ cell associations and spermatogonial stem cells in mice. Biol Reprod 88:112. 

Drake AJ, Walker BR, Seckl JR. 2005. Intergenerational consequences of fetal programming by in utero exposure to 
glucocorticoids in rats. Am J Physiol Regul Integr Comp Physiol 288:R34-38. 

Driever W, Solnica-Krezel L, Schier AF, Neuhauss SC, Malicki J, Stemple DL, et al. 1996. A genetic screen for 
mutations affecting embryogenesis in zebrafish. Development 123:37-46. 

Dulioust EJ, Nawar NY, Yacoub SG, Ebel AB, Kempf EH, Auroux MR. 1989. Cyclophosphamide in the male rat: New 
pattern of anomalies in the third generation. J Androl 10:296-303. 

Dunn GA, Bale TL. 2011. Maternal high-fat diet effects on third-generation female body size via the paternal 
lineage. Endocrinology 152:2228-2236. 

Eckl PM, Riegler D. 1997. Levels of chromosomal damage in hepatocytes of wild rats living within the area of a 
waste disposal plant. Sci Total Environ 196:141-149. 

el SAM, Song WH, Oh SA, Park YJ, You YA, Lee S, et al. 2010. The transgenerational impact of benzo(a)pyrene on 
murine male fertility. Hum Reprod 25:2427-2433. 

Esparza RJ, Rodriguez PH. 1975. Effects of thiotepa on the productivity of male aedes aegypti. J Hered 66:172-174. 

Fahmy MJ, Fahmy OG. 1982. Genetic activities of 4-chloromethylbiphenyl, the 4-hydroxy derivative and benzyl 
chloride in the soma and germ line of drosophila melanogaster. Mutat Res 100:339-344. 

Fang X, Poulsen RR, Rivkees SA, Wendler CC. 2016. In utero caffeine exposure induces transgenerational effects on 
the adult heart. Scientific reports 6:34106. 

Flynn KM, Ferguson SA, Delclos KB, Newbold RR. 2000. Multigenerational exposure to dietary genistein has no 
severe effects on nursing behavior in rats. Neurotoxicology 21:997-1001. 

Franklin TB, Linder N, Russig H, Thony B, Mansuy IM. 2011. Influence of early stress on social abilities and 
serotonergic functions across generations in mice. PLoS One 6:e21842. 

Frantz ED, Aguila MB, Ada RP-M, Mandarim-de-Lacerda CA. 2011. Transgenerational endocrine pancreatic 
adaptation in mice from maternal protein restriction in utero. Mech Ageing Dev 132:110-116. 



11 

Fridmann-Sirkis Y, Stern S, Elgart M, Galili M, Zeisel A, Shental N, et al. 2014. Delayed development induced by 
toxicity to the host can be inherited by a bacterial-dependent, transgenerational effect. Front Genet 5:27. 

Fullston T, Palmer NO, Owens JA, Mitchell M, Bakos HW, Lane M. 2012. Diet-induced paternal obesity in the 
absence of diabetes diminishes the reproductive health of two subsequent generations of mice. Hum 
Reprod 27:1391-1400. 

Fullston T, Ohlsson Teague EM, Palmer NO, DeBlasio MJ, Mitchell M, Corbett M, et al. 2013. Paternal obesity 
initiates metabolic disturbances in two generations of mice with incomplete penetrance to the f2 
generation and alters the transcriptional profile of testis and sperm microrna content. FASEB J 27:4226-
4243. 

Gadomska K. 1996. Effect of zinc on invasive capacity and reproduction of nippostrongylus brasiliensis (nematoda) 
in rats. Wiad Parazytol 42:429-434. 

Galler JR, Seelig C. 1981. Home-orienting behavior in rat pups: The effect of 2 and 3 generations of rehabilitation 
following intergenerational malnutrition. Dev Psychobiol 14:541-548. 

Gamez-Del-Estal MM, Contreras I, Prieto-Perez R, Ruiz-Rubio M. 2014. Epigenetic effect of testosterone in the 
behavior of c. Elegans. A clue to explain androgen-dependent autistic traits? Front Cell Neurosci 8:69. 

Gao Z, Zhang G, Yu J, Lu XL, Li JT, Zhang JM. 2014. Superovulation does not affect the endocrine activity nor 
increase susceptibility to carcinogenesis of uterine and mammary glands of female offspring in mice. J 
Assist Reprod Genet 31:1243-1249. 

Gauron EF, Rowley VN. 1976. Chronic methylphenidate effects on learning in an f2 generation. J Gen Psychol 
95:71-76. 

Gillette R, Miller-Crews I, Nilsson EE, Skinner MK, Gore AC, Crews D. 2014. Sexually dimorphic effects of ancestral 
exposure to vinclozolin on stress reactivity in rats. Endocrinology 155:3853-3866. 

Gillette R, Im C, Skinner MK, Crews. 2015. Distinct actions of ancestral vinclozolin and juvenile stress on neural 
gene expression in the male rat. Front Genet 6:56. 

Govorko D, Bekdash RA, Zhang C, Sarkar DK. 2012. Male germline transmits fetal alcohol adverse effect on 
hypothalamic proopiomelanocortin gene across generations. Biol Psychiatry 72:378-388. 

Graf U, Wurgler FE. 1986. Investigation of coffee in drosophila genotoxicity tests. Food Chem Toxicol 24:835-842. 

Grieshop K, Stångberg J, Martinossi-Allibert I, Arnqvist G, Berger D. 2016. Strong sexual selection in males against a 
mutation load that reduces offspring production in seed beetles. Journal of evolutionary biology 29:1201-
1210. 

Guerrero-Bosagna C, Settles M, Lucker B, Skinner MK. 2010. Epigenetic transgenerational actions of vinclozolin on 
promoter regions of the sperm epigenome. PLoS One 5. 

Guerrero-Bosagna C, Covert TR, Haque MM, Settles M, Nilsson EE, Anway MD, et al. 2012. Epigenetic 
transgenerational inheritance of vinclozolin induced mouse adult onset disease and associated sperm 
epigenome biomarkers. Reprod Toxicol 34:694-707. 

Guerrero-Bosagna C, Savenkova M, Haque MM, Nilsson E, Skinner MK. 2013. Environmentally induced epigenetic 
transgenerational inheritance of altered sertoli cell transcriptome and epigenome: Molecular etiology of 
male infertility. PLoS One 8:e59922. 

Guth LM, Ludlow AT, Witkowski S, Marshall MR, Lima LC, Venezia AC, et al. 2013. Sex-specific effects of exercise 
ancestry on metabolic, morphological and gene expression phenotypes in multiple generations of mouse 
offspring. Exp Physiol 98:1469-1484. 

Hales BF, Crosman K, Robaire B. 1992. Increased postimplantation loss and malformations among the f2 progeny 
of male rats chronically treated with cyclophosphamide. Teratology 45:671-678. 



12 

Hanafi MY, Saleh MM, Saad MI, Abdelkhalek TM, Kamel MA. 2016. Transgenerational effects of obesity and 
malnourishment on diabetes risk in f2 generation. Molecular and cellular biochemistry 412:269-280. 

Hao C, Gely-Pernot A, Kervarrec C, Boudjema M, Becker E, Khil P, et al. 2016. Exposure to the widely used herbicide 
atrazine results in deregulation of global tissue-specific rna transcription in the third generation and is 
associated with a global decrease of histone trimethylation in mice. Nucleic acids research. 

Haque MM, Nilsson EE, Holder LB, Skinner MK. 2016. Genomic clustering of differential DNA methylated regions 
(epimutations) associated with the epigenetic transgenerational inheritance of disease and phenotypic 
variation. BMC genomics 17:418. 

Harrison M, Langley-Evans SC. 2009. Intergenerational programming of impaired nephrogenesis and hypertension 
in rats following maternal protein restriction during pregnancy. Br J Nutr 101:1020-1030. 

Hemsworth BN. 1991. Embryopathic action of n-nitrosomethylurea in the pregnant mouse manifest for three 
generations. In Vivo 5:407-411. 

Heuschmid FF, Schneider S, Schuster P, Lauer B, Ravenzwaay Bv. 2013. Polyethylene glycol-g-polyvinyl alcohol 
grafted copolymer: Reproductive toxicity study in wistar rats. Food Chem Toxicol 51 Suppl 1:S24-35. 

Hoile SP, Lillycrop KA, Thomas NA, Hanson MA, Burdge GC. 2011. Dietary protein restriction during f0 pregnancy in 
rats induces transgenerational changes in the hepatic transcriptome in female offspring. PLoS One 
6:e21668. 

Holzberg S, Schroder JH. 1975. The inheritance of aggressiveness in the convict cichlid fish, cichlasoma 
nigrofasciatum (pisces: Cichlidae). Anim Behav 23:625-631. 

Ishikawa Y, Hyodo-Taguchi Y. 1997. Heritable malformations in the progeny of the male medaka (oryzias latipes) 
irradiated with x-rays. Mutat Res 389:149-155. 

Ismail M, Janjua MZ. 2004. Ocular defects in first generation of ethanol exposed albino rats and its penetrance into 
third generation. J Ayub Med Coll Abbottabad 16:77-79. 

Ivanova-Chemishanska L, Antov G. 1980. Changes in the gonads, reproduction and generations of white rats under 
the effect of some pesticides. Arch Toxicol Suppl 4:459-462. 

Jang EB, McInnis DO, Kurashima R, Woods B, Suckling DM. 2012. Irradiation of adult epiphyas postvittana 
(lepidoptera: Tortricidae): Egg sterility in parental and f1 generations. J Econ Entomol 105:54-61. 

Jegou B, Calle JFVdl, Bauche F. 1991. Protective effect of medroxyprogesterone acetate plus testosterone against 
radiation-induced damage to the reproductive function of male rats and their offspring. Proc Natl Acad Sci 
U S A 88:8710-8714. 

Jimenez-Ruiz E, Alvarez-Garcia G, Aguado-Martinez A, Ortega-Mora LM. 2012. Low rates of neospora caninum 
infection reactivation during gestation are observed in both chronically and congenitally infected mice. 
Parasitology 140:220-228. 

Jimenez-Ruiz E, Alvarez-Garcia G, Aguado-Martinez A, Ortega-Mora LM. 2013. Low rates of neospora caninum 
infection reactivation during gestation are observed in both chronically and congenitally infected mice. 
Parasitology 140:220-228. 

Joshi V, Mourya DT, Sharma RC. 2002. Persistence of dengue-3 virus through transovarial transmission passage in 
successive generations of aedes aegypti mosquitoes. Am J Trop Med Hyg 67:158-161. 

Kim SW, Kwak JI, An YJ. 2013. Multigenerational study of gold nanoparticles in caenorhabditis elegans: 
Transgenerational effect of maternal exposure. Environ Sci Technol 47:5393-5399. 

Kiss, Ambeskovic, Montina, Metz, Ga. 2016. Stress transgenerationally programs metabolic pathways linked to 
altered mental health. Cellular and molecular life sciences : CMLS 73:4547-4557. 

Klaver R, Vs, Damm OS, Redmann K, Lahrmann E, Sandhowe-Klaverkamp R, et al. 2015. Direct but no 
transgenerational effects of decitabine and vorinostat on male fertility. PLoS One 10:e0117839. 



13 

Ko CY, Wang SC, Liu YP. 2016. Sensorimotor gating deficits are inheritable in an isolation-rearing paradigm in rats. 
Behavioural brain research 302:115-121. 

Kujjo LL, Chang EA, Pereira RJ, Dhar S, Marrero-Rosado B, Sengupta S, et al. 2011. Chemotherapy-induced late 
transgenerational effects in mice. PLoS One 6:e17877. 

LaChance LE, Degrugillier M. 1969. Chromosomal fragments transmitted through three generations in oncopeltus 
(hemiptera). Science 166:235-236. 

Lavappa KS, Yerganian G. 1971. Latent meiotic anomalies related to an ancestral exposure to a mutagenic agent. 
Science 172:171-174. 

Lee J, Cox BD, Daly CM, Lee C, Nuckels RJ, Tittle RK, et al. 2012. An enu mutagenesis screen in zebrafish for visual 
system mutants identifies a novel splice-acceptor site mutation in patched2 that results in colobomas. 
Invest Ophthalmol Vis Sci 53:8214-8221. 

Lee JH, Choi SH, Kwon OS, Shin TJ, Lee BH, Yoon IS, et al. 2007. Effects of ginsenosides, active ingredients of panax 
ginseng, on development, growth, and life span of caenorhabditis elegans. Biol Pharm Bull 30:2126-2134. 

Lemazurier E, Lecomte A, Robidel F, Bois FY. 2005. Propylene glycol monomethyl ether. A three-generation study 
of isomer beta effects on reproductive and developmental parameters in rats. Toxicol Ind Health 21:33-
40. 

Lemke H, Lange H, Berek C. 1994. Maternal immunization modulates the primary immune response to 2-phenyl-
oxazolone in balb/c mice. Eur J Immunol 24:3025-3030. 

Leon-Velarde F, Mejia O, Palacios JA, Monge C. 1997. Changes in whole blood oxygen affinity and eggshell 
permeability in high altitude chickens translocated to sea level. Comp Biochem Physiol B Biochem Mol Biol 
118:53-57. 

Lima, Db, Melo, Jw, Gondim, Mg, et al. 2016. Population-level effects of abamectin, azadirachtin and 
fenpyroximate on the predatory mite neoseiulus baraki. Experimental & applied acarology 70:165-177. 

Lombo M, Cf D, Gonzalez-Rojo S, Navarro C, Robles V, Herraez, et al. 2015. Transgenerational inheritance of heart 
disorders caused by paternal bisphenol a exposure. Environ Pollut 206:667-678. 

Lombó M, Fernández-Díez C, González-Rojo S, Navarro C, Robles V, Herráez MP. 2015. Transgenerational 
inheritance of heart disorders caused by paternal bisphenol a exposure. Environmental pollution (Barking, 
Essex : 1987) 206:667-678. 

Lu ZC, Wang YM, Zhu SG, Yu H, Guo JY, Wan FH. 2014. Trade-offs between survival, longevity, and reproduction, 
and variation of survival tolerance in mediterranean bemisia tabaci after temperature stress. J Insect Sci 
14:124. 

Ma J, Chen X, Liu Y, Xie Q, Sun Y, Chen J, et al. 2015. Ancestral tcdd exposure promotes epigenetic 
transgenerational inheritance of imprinted gene igf2: Methylation status and dnmts. Toxicology and 
applied pharmacology 289:193-202. 

Manikkam M, Guerrero-Bosagna C, Tracey R, Haque MM, Skinner MK. 2012a. Transgenerational actions of 
environmental compounds on reproductive disease and identification of epigenetic biomarkers of 
ancestral exposures. PLoS One 7:e31901. 

Manikkam M, Tracey R, Guerrero-Bosagna C, Skinner MK. 2012b. Dioxin (tcdd) induces epigenetic 
transgenerational inheritance of adult onset disease and sperm epimutations. PLoS One 7:e46249. 

Manikkam M, Tracey R, Guerrero-Bosagna C, Skinner MK. 2012c. Pesticide and insect repellent mixture 
(permethrin and deet) induces epigenetic transgenerational inheritance of disease and sperm 
epimutations. Reprod Toxicol 34:708-719. 



14 

Manikkam M, Haque MM, Guerrero-Bosagna C, Nilsson EE, Skinner MK. 2014. Pesticide methoxychlor promotes 
the epigenetic transgenerational inheritance of adult-onset disease through the female germline. PLoS 
One 9:e102091. 

Masuyama H, Mitsui T, Eguchi T, Tamada S, Hiramatsu Y. 2016. The effects of paternal high-fat diet exposure on 
offspring metabolism with epigenetic changes in the mouse adiponectin and leptin gene promoters. 
American journal of physiology Endocrinology and metabolism 311:E236-245. 

Maudlin I. 1976. The inheritance of radiation induced semi-sterility in rhodnius prolixus. Chromosoma 58:285-306. 

McCormack KM, Lepper LF, Wilson DM, Hook JB. 1981. Biochemical and physiological sequelae to perinatal 
exposure to polybrominated biphenyls: A multigeneration study in rats. Toxicol Appl Pharmacol 59:300-
313. 

McCreary JK, Erickson ZT, Metz GA. 2016. Environmental enrichment mitigates the impact of ancestral stress on 
motor skill and corticospinal tract plasticity. Neuroscience letters 632:181-186. 

Naquiah MZF, James RJ, Suratman S, Lee LS, Hafidz MIM, Salleh MZ, et al. 2016. Transgenerational effects of 
paternal heroin addiction on anxiety and aggression behavior in male offspring. Behavioral and brain 
functions : BBF 12:23. 

Newbold RR, Hanson RB, Jefferson WN, Bullock BC, Haseman J, McLachlan JA. 1998. Increased tumors but 
uncompromised fertility in the female descendants of mice exposed developmentally to diethylstilbestrol. 
Carcinogenesis 19:1655-1663. 

Newbold RR, Hanson RB, Jefferson WN, Bullock BC, Haseman J, McLachlan JA. 2000. Proliferative lesions and 
reproductive tract tumors in male descendants of mice exposed developmentally to diethylstilbestrol. 
Carcinogenesis 21:1355-1363. 

Nilsson E, Larsen G, Manikkam M, Guerrero-Bosagna C, Savenkova MI, Skinner MK. 2012. Environmentally induced 
epigenetic transgenerational inheritance of ovarian disease. PLoS One 7:e36129. 

Nilsson EE, Anway MD, Stanfield J, Skinner MK. 2008. Transgenerational epigenetic effects of the endocrine 
disruptor vinclozolin on pregnancies and female adult onset disease. Reproduction 135:713-721. 

Norouzitallab P, Baruah K, Vandegehuchte M, Stappen GV, Catania F, Bussche JV, et al. 2014. Environmental heat 
stress induces epigenetic transgenerational inheritance of robustness in parthenogenetic artemia model. 
FASEB J 28:3552-3563. 

Ogawa K, Yokokawa K, Tomoyori T, Narasaki M. 1983. Initiation of focal hyperplastic hepatic lesions by 
transplacental administration of ethylnitrosourea in rats of f1 generation, and no transmission of the 
effect to f2 and f3 generations. Int J Cancer 31:775-777. 

Ohgaki H, Kawachi T, Matsukura N, Morino K, Miyamoto M, Sugimura T. 1983. Genetic control of susceptibility of 
rats to gastric carcinoma. Cancer Res 43:3663-3667. 

Ohlweiler FP, Kawano T. 2002. Biomphalaria tenagophila (orbigny, 1835) (mollusca): Adaptation to desiccation and 
susceptibility to infection with schistosoma mansoni sambon, 1907. Rev Inst Med Trop Sao Paulo 44:191-
201. 

Olsvik PA, Williams TD, Tung HS, Mirbahai L, Sanden M, Skjaerven KH, et al. 2014. Impacts of tcdd and mehg on 
DNA methylation in zebrafish (danio rerio) across two generations. Comp Biochem Physiol C Toxicol 
Pharmacol 165:17-27. 

Oppold A, Ak, Bussche JV, Diogo JB, Kuch U, Oehlmann J, et al. 2015a. Epigenetic alterations and decreasing 
insecticide sensitivity of the asian tiger mosquito aedes albopictus. Ecotoxicol Environ Saf 122:45-53. 

Oppold A, Kreß A, Bussche JV, Diogo JB, Kuch U, Oehlmann J, et al. 2015b. Epigenetic alterations and decreasing 
insecticide sensitivity of the asian tiger mosquito aedes albopictus. Ecotoxicology and environmental 
safety 122:45-53. 



15 

Pentinat T, Ramon-Krauel M, Cebria J, Diaz R, Jimenez-Chillaron JC. 2010. Transgenerational inheritance of glucose 
intolerance in a mouse model of neonatal overnutrition. Endocrinology 151:5617-5623. 

Perez SM, Dda, Neary JL, Carless MA, Giuffrida A, Lodge, et al. 2015. Schizophrenia-like phenotype inherited by the 
f2 generation of a gestational disruption model of schizophrenia. Neuropsychopharmacology. 

Perez SM, Aguilar DD, Neary JL, Carless MA, Giuffrida A, Lodge DJ. 2016. Schizophrenia-like phenotype inherited by 
the f2 generation of a gestational disruption model of schizophrenia. Neuropsychopharmacology : official 
publication of the American College of Neuropsychopharmacology 41:477-486. 

Petter C, Lombard MN, Ehrensperger M. 1981. Phenytoin administration to pregnant mice: A mutagenic action? 
Biol Neonate 39:246-252. 

Pinto LH, Vitaterna MH, Siepka SM, Shimomura K, Lumayag S, Baker M, et al. 2004. Results from screening over 
9000 mutation-bearing mice for defects in the electroretinogram and appearance of the fundus. Vision 
Res 44:3335-3345. 

Pocar P, Fiandanese N, Secchi C, Berrini A, Fischer B, Schmidt JS, et al. 2012. Effects of polychlorinated biphenyls in 
cd-1 mice: Reproductive toxicity and intergenerational transmission. Toxicol Sci 126:213-226. 

Ponzio BF, Carvalho MH, Fortes ZB, Franco MdC. 2012. Implications of maternal nutrient restriction in 
transgenerational programming of hypertension and endothelial dysfunction across f1-f3 offspring. Life 
Sci 90:571-577. 

Popova NV. 1989. Transgenerational effect of orthoaminoasotoluol in mice. Cancer Lett 46:203-206. 

Quinnies KM, Tjd, Kim KH, Rissman, Ef. 2015. Transgenerational effects of di-(2-ethylhexyl) phthalate (dehp) on 
stress hormones and behavior. Endocrinology 156:3077-3083. 

Rechavi O, Minevich G, Hobert O. 2011. Transgenerational inheritance of an acquired small rna-based antiviral 
response in c. Elegans. Cell 147:1248-1256. 

Rechavi O, Houri-Ze'evi L, Anava S, Goh WS, Kerk SY, Hannon GJ, et al. 2014. Starvation-induced transgenerational 
inheritance of small rnas in c. Elegans. Cell 158:277-287. 

Rehan VK, Liu J, Sakurai R, Torday JS. 2013. Perinatal nicotine-induced transgenerational asthma. Am J Physiol Lung 
Cell Mol Physiol 305:L501-507. 

Roderick TH, Hawes NL. 1970. Two radiation-induced chromosomal inversions in mice (mus musculus). Proc Natl 
Acad Sci U S A 67:961-967. 

Saavedra-Rodriguez L, Feig LA. 2013. Chronic social instability induces anxiety and defective social interactions 
across generations. Biol Psychiatry 73:44-53. 

Saben JL, Boudoures AL, Asghar Z, Thompson A, Drury A, Zhang W, et al. 2016. Maternal metabolic syndrome 
programs mitochondrial dysfunction via germline changes across three generations. Cell reports 16:1-8. 

Sadiq MF, Mathew C. 1977. Production of mosaic lethals in different germ cell stages of drosophila by n-methyl-n'-
nitro-n-nitrosoguanidine. Mutat Res 45:31-39. 

Sakurai R, Liu J, Gong M, Bo J, Rehan VK. 2016. Perinatal nicotine exposure induces myogenic differentiation, but 
not epithelial-mesenchymal transition in rat offspring lung. Pediatric pulmonology 51:1142-1150. 

Salian S, Doshi T, Vanage G. 2009a. Perinatal exposure of rats to bisphenol a affects the fertility of male offspring. 
Life Sci 85:742-752. 

Salian S, Doshi T, Vanage G. 2009b. Impairment in protein expression profile of testicular steroid receptor 
coregulators in male rat offspring perinatally exposed to bisphenol a. Life Sci 85:11-18. 

Sanabria M, Cucielo MS, Guerra MT, Borges CDS, Banzato TP, Perobelli JE, et al. 2016. Sperm quality and fertility in 
rats after prenatal exposure to low doses of tcdd: A three-generation study. Reproductive toxicology 
(Elmsford, NY) 65:29-38. 



16 

Sarapultseva EI, Igolkina JV, Tikhonov VN, Dubrova YE. 2013. The in vivo effects of low-intensity radiofrequency 
fields on the motor activity of protozoa. Int J Radiat Biol 90:262-267. 

Sarapultseva EI, Dubrova YE. 2016. The long-term effects of acute exposure to ionising radiation on survival and 
fertility in daphnia magna. Environmental research 150:138-143. 

Schneider S, Kaufmann W, Buesen R, Ravenzwaay Bv. 2008. Vinclozolin--the lack of a transgenerational effect after 
oral maternal exposure during organogenesis. Reprod Toxicol 25:352-360. 

Schneider S, Marxfeld H, Groters S, Buesen R, Ravenzwaay Bv. 2013a. Vinclozolin--no transgenerational inheritance 
of anti-androgenic effects after maternal exposure during organogenesis via the intraperitoneal route. 
Reprod Toxicol 37:6-14. 

Schneider S, Marxfeld H, Groters S, Buesen R, Ravenzwaay Bv. 2013b. Vinclozolin - no transgenerational 
inheritance of anti-androgenic effects after maternal exposure during organogenesis via the 
intraperitoneal route. Reprod Toxicol. 

Schuster A, Skinner MK, Yan W. 2016. Ancestral vinclozolin exposure alters the epigenetic transgenerational 
inheritance of sperm small noncoding rnas. Environmental epigenetics 2. 

Seemann F, Peterson DR, Witten PE, Guo BS, Shanthanagouda AH, Ye RR, et al. 2015. Insight into the 
transgenerational effect of benzo[a]pyrene on bone formation in a teleost fish (oryzias latipes). 
Comparative biochemistry and physiology Toxicology & pharmacology : CBP 178:60-67. 

Shama LN, Wegner KM. 2014. Grandparental effects in marine sticklebacks: Transgenerational plasticity across 
multiple generations. J Evol Biol 27:2297-2307. 

Sharma A, Singh P. 2009. Detection of transgenerational spermatogenic inheritance of adult male acquired cns 
gene expression characteristics using a drosophila systems model. PLoS One 4:e5763. 

Short AK, Fennell KA, Perreau VM, Fox A, Bryan MKO, Kim JH, et al. 2016. Elevated paternal glucocorticoid 
exposure alters the small noncoding rna profile in sperm and modifies anxiety and depressive phenotypes 
in the offspring. Translational psychiatry 6:e837. 

Sierra LM, Pastink A, Nivard MJ, Vogel EW. 1993. DNA base sequence changes induced by diethyl sulfate in 
postmeiotic male germ cells of drosophila melanogaster. Mol Gen Genet 237:370-374. 

Skinner MK, Mohan M, Haque MM, Zhang B, Savenkova MI. 2012. Epigenetic transgenerational inheritance of 
somatic transcriptomes and epigenetic control regions. Genome Biol 13:R91. 

Skinner MK, Guerrero-Bosagna C, Haque M, Nilsson E, Bhandari R, McCarrey JR. 2013a. Environmentally induced 
transgenerational epigenetic reprogramming of primordial germ cells and the subsequent germ line. PLoS 
One 8:e66318. 

Skinner MK, Manikkam M, Tracey R, Guerrero-Bosagna C, Haque M, Nilsson EE. 2013b. Ancestral 
dichlorodiphenyltrichloroethane (ddt) exposure promotes epigenetic transgenerational inheritance of 
obesity. BMC Med 11:228. 

Skinner MK, Guerrero-Bosagna C. 2014. Role of cpg deserts in the epigenetic transgenerational inheritance of 
differential DNA methylation regions. BMC Genomics 15:692. 

Skinner MK, Bhandari RK, Haque MM, Nilsson EE. 2015a. Environmentally induced epigenetic transgenerational 
inheritance of altered sry genomic binding during gonadal sex determination. Environmental epigenetics 
1:dvv004. 

Skinner MK, Cg B, Haque, Mm. 2015b. Environmentally induced epigenetic transgenerational inheritance of sperm 
epimutations promote genetic mutations. Epigenetics 10:762-771. 

Slovinska L, Elbertova A, Misurova E. 2004. Transmission of genome damage from irradiated male rats to their 
progeny. Mutat Res 559:29-37. 



17 

Solnica-Krezel L, Schier AF, Driever W. 1994. Efficient recovery of enu-induced mutations from the zebrafish 
germline. Genetics 136:1401-1420. 

Song Y, Wu N, Wang S, Gao M, Song P, Lou J, et al. 2014. Transgenerational impaired male fertility with an igf2 
epigenetic defect in the rat are induced by the endocrine disruptor p,p'-dde. Hum Reprod 29:2512-2521. 

Sotomayor RE, Cumming RB. 1975. Induction of translocations by cyclophosphamide in different germ cell stages 
of male mice: Cytological characterization and transmission. Mutat Res 27:375-388. 

Spergel G, Khan F, Goldner MG. 1975. Emergence of overt diabetes in offspring of rats with induced latent 
diabetes. Metabolism 24:1311-1319. 

Steffensen IL. 2016. Obesity and intestinal tumorigenesis in adult min/+ mice from early-life high-fat diet exposure 
were not inherited transgenerationally. Anticancer research 36:3871-3882. 

Stern S, Snir O, Mizrachi E, Galili M, Zaltsman I, Soen Y. 2014. Reduction in maternal polycomb levels contributes to 
transgenerational inheritance of a response to toxic stress in flies. J Physiol 592:2343-2355. 

Stouder C, Paoloni-Giacobino A. 2010. Transgenerational effects of the endocrine disruptor vinclozolin on the 
methylation pattern of imprinted genes in the mouse sperm. Reproduction 139:373-379. 

Stouder C, Paoloni-Giacobino A. 2011. Specific transgenerational imprinting effects of the endocrine disruptor 
methoxychlor on male gametes. Reproduction 141:207-216. 

Svetlov PG, Korsakova GF. 1975. Adaptive changes in degree of eye reduction in eyeless mutants of drosophila 
melanogaster after thermal shock during the critical periods of faceted eye development. Sov J Dev Biol 
5:160-162. 

Taguchi YH. 2015. Identification of aberrant gene expression associated with aberrant promoter methylation in 
primordial germ cells between e13 and e16 rat f3 generation vinclozolin lineage. BMC bioinformatics 16 
Suppl 18:S16. 

Taki FA, Zhang B. 2013. Determination of reliable reference genes for multi-generational gene expression analysis 
on c. Elegans exposed to abused drug nicotine. Psychopharmacology (Berl) 230:77-88. 

Taki FA, Pan X, Lee MH, Zhang B. 2014. Nicotine exposure and transgenerational impact: A prospective study on 
small regulatory micrornas. Sci Rep 4:7513. 

Tomatis L, Hilfrich J, Turusov V. 1975. The occurrence of tumours in f1, f2 and f3 descendants of bd rats exposed to 
n-nitrosomethylurea during pregnancy. Int J Cancer 15:385-390. 

Tomatis L, Ponomarkov V, Turusov V. 1977. Effects of ethylnitrosourea administration during pregnancy on three 
subsequent generations of bdvi rats. Int J Cancer 19:240-248. 

Tracey R, Manikkam M, Guerrero-Bosagna C, Skinner MK. 2013. Hydrocarbons (jet fuel jp-8) induce epigenetic 
transgenerational inheritance of obesity, reproductive disease and sperm epimutations. Reprod Toxicol 
36:104-116. 

Tsui MT, Wang WX. 2004. Maternal transfer efficiency and transgenerational toxicity of methylmercury in daphnia 
magna. Environ Toxicol Chem 23:1504-1511. 

Turusov VS, Nikonova TV, Yu DP. 1990. Increased multiplicity of lung adenomas in five generations of mice treated 
with benz(a)pyrene when pregnant. Cancer Lett 55:227-231. 

Vance MM, Baulch JE, Raabe OG, Wiley LM, Overstreet JW. 2002. Cellular reprogramming in the f3 mouse with 
paternal f0 radiation history. Int J Radiat Biol 78:513-526. 

Vandegehuchte MB, Vandenbrouck T, Coninck DD, Coen WMD, Janssen CR. 2010. Can metal stress induce 
transferable changes in gene transcription in daphnia magna? Aquat Toxicol 97:188-195. 



18 

Vassoler FM, Oliver DJ, Wyse C, Blau A, Shtutman M, Turner JR, et al. 2016. Transgenerational attenuation of 
opioid self-administration as a consequence of adolescent morphine exposure. Neuropharmacology 
113:271-280. 

Vignet C, Joassard L, Lyphout L, Guionnet T, Goubeau M, Menach KL, et al. 2015a. Exposures of zebrafish through 
diet to three environmentally relevant mixtures of pahs produce behavioral disruptions in unexposed f1 
and f2 descendant. Environmental science and pollution research international 22:16371-16383. 

Vignet C, Lj, Lyphout L, Guionnet T, Goubeau M, Menach KL, et al. 2015b. Exposures of zebrafish through diet to 
three environmentally relevant mixtures of pahs produce behavioral disruptions in unexposed f1 and f2 
descendant. Environ Sci Pollut Res Int. 

Volkova K, Nrc, Porseryd T, Hallgren S, Dinnetz P, Olsen H, et al. 2015. Transgenerational effects of 17alpha-ethinyl 
estradiol on anxiety behavior in the guppy, poecilia reticulata. Gen Comp Endocrinol. 

Walsh MR, Whittington D, Funkhouser C. 2014. Thermal transgenerational plasticity in natural populations of 
daphnia. Integr Comp Biol 54:822-829. 

Wan M, Gu H, Wang J, Huang H, Zhao J, Kaundal RK, et al. 2013. Inducible mouse models illuminate parameters 
influencing epigenetic inheritance. Development. 

Wang SY, Lau K, Lai KP, Zhang JW, Tse AC, Li JW, et al. 2016. Hypoxia causes transgenerational impairments in 
reproduction of fish. Nature communications 7:12114. 

Wang Y, Xie W, Wang D. 2007. Transferable properties of multi-biological toxicity caused by cobalt exposure in 
caenorhabditis elegans. Environ Toxicol Chem 26:2405-2412. 

Weber-Stadlbauer U, Richetto J, Labouesse MA, Bohacek J, Mansuy IM, Meyer U. 2016. Transgenerational 
transmission and modification of pathological traits induced by prenatal immune activation. Molecular 
psychiatry. 

Wee SL, Suckling DM, Burnip GM, Hackett J, Barrington A, Pedley R. 2005. Effects of substerilizing doses of gamma 
radiation on adult longevity and level of inherited sterility in teia anartoides (lepidoptera: Lymantriidae). J 
Econ Entomol 98:732-738. 

Wei ZT, Lu XL, Zhang G, Yu J, Li H, Jia GH, et al. 2014. The long-term effects of superovulation on fertility and sexual 
behavior of male offspring in mice. J Assist Reprod Genet 31:555-560. 

Wijngaard RMvd, Stanisor OI, Diest SAv, Welting O, Wouters MM, Cailotto C, et al. 2013. Susceptibility to stress 
induced visceral hypersensitivity in maternally separated rats is transferred across generations. 
Neurogastroenterol Motil 25:e780-790. 

Wolstenholme JT, Edwards M, Shetty SR, Gatewood JD, Taylor JA, Rissman EF, et al. 2012. Gestational exposure to 
bisphenol a produces transgenerational changes in behaviors and gene expression. Endocrinology 
153:3828-3838. 

Wolstenholme JT, Goldsby JA, Rissman EF. 2013. Transgenerational effects of prenatal bisphenol a on social 
recognition. Horm Behav 64:833-839. 

Wu R, Zhang H, Xue W, Zou Z, Lu C, Xia B, et al. 2016. Transgenerational impairment of hippocampal akt-mtor 
signaling and behavioral deficits in the offspring of mice that experience postpartum depression-like 
illness. Progress in neuro-psychopharmacology & biological psychiatry 73:11-18. 

Xi Y, Chen D, Sun L, Li Y, Li L. 2013. Characterization of zebrafish mutants with defects in bone calcification during 
development. Biochem Biophys Res Commun 440:132-136. 

Xia B, Belle JSd. 2016. Transgenerational programming of longevity and reproduction by post-eclosion dietary 
manipulation in drosophila. Aging 8:1115-1134. 

Yamada T, Fujiwara K, Mishima K, Sugahara T. 2005. Effect of enu (ethylnitrosourea) mutagenesis in cleft lip and/or 
palate pathogenesis in mice. Int J Oral Maxillofac Surg 34:74-77. 



19 

Yang HP, Tanikawa AY, Voorhies WAV, Silva JC, Kondrashov AS. 2001. Whole-genome effects of ethyl 
methanesulfonate-induced mutation on nine quantitative traits in outbred drosophila melanogaster. 
Genetics 157:1257-1265. 

Yang YF, Chen PJ, Liao VH. 2016. Nanoscale zerovalent iron (nzvi) at environmentally relevant concentrations 
induced multigenerational reproductive toxicity in caenorhabditis elegans. Chemosphere 150:615-623. 

Yokoya H. 1990. Inhibitory effect of chlorpromazine on rat reproduction: A two week administration test before 
mating. J Toxicol Sci 15:15-28. 

Yu Z, Sun G, Liu Y, Yin D, Zhang J. 2016. Trans-generational influences of sulfamethoxazole on lifespan, 
reproduction and population growth of caenorhabditis elegans. Ecotoxicology and environmental safety 
135:312-318. 

Zaidan, Gaisler S. 2015. Prereproductive stress in adolescent female rats affects behavior and corticosterone levels 
in second-generation offspring. Psychoneuroendocrinology 58:120-129. 

Zeh JA, Bonilla MM, Adrian AJ, Mesfin S, Zeh DW. 2012. From father to son: Transgenerational effect of 
tetracycline on sperm viability. Sci Rep 2:375. 

Zijlstra JA, Vogel EW. 1984. Mutagenicity of 7,12-dimethylbenz[a]anthracene and some other aromatic mutagens 
in drosophila melanogaster. Mutat Res 125:243-261. 

Ziv-Gal A, Ww, Zhou C, Flaws, Ja. 2015. The effects of in utero bisphenol a exposure on reproductive capacity in 
several generations of mice. Toxicol Appl Pharmacol 284:354-362. 

 

 

 

  



20 

APPENDICES 

Appendix 1. Literature Search Strategy 

There are no major subject heading terms for transgenerational effects or transgenerational inheritance. 
Therefore, the search strategy required development of a search strategy that addressed key terms 
associated with the various concepts of transgenerational inheritance such as “transgenerational”, 
“multigenerational” or “intergenerational” studies as well as terms to address successive generations. 
To capture all of the concepts, the full search strategy combined each of the numbered searches 
described below (#1-5). This evaluation is focused on the evidence of transgenerational inheritance and 
not the mechanism of action; therefore, we did not include mechanistic or mechanism of action terms in 
our search.   

 

Search 

number Specific Search Terms 

#1 Transgeneration*[tiab] OR trans-generation*[tiab] 

#2 multigeneration*[tiab] OR multi-generation*[tiab] OR intergeneration*[tiab] OR inter-generation*[tiab] 

#3 (F2 OR "F 2" OR "F(2)" OR F3 OR "F 3" OR "F(3)" OR F4 OR "F 4" OR "F(4)" OR F5 OR "F 5" OR "F(5)" OR F6 
OR "F 6" OR "F(6)" OR F7 OR "F 7" OR "F(7)" OR F8 OR "F 8" OR "F(8)" OR F9 OR "F 9" OR "F(9)" OR F10 
OR "F 10" OR "F(10)") AND (generation*[tiab] OR offspring[tiab] OR progeny[tiab]) 

#4 "two generations"[tiab] OR "second generation"[tiab] OR "second generations"[tiab] OR "three 
generations"[tiab] OR "third generation"[tiab] OR "third generations"[tiab] OR "four generations"[tiab] 
OR "fourth generation"[tiab] OR "fourth generations"[tiab] OR "five generations"[tiab] OR "fifth 
generation"[tiab] OR "fifth generations"[tiab] 

#5 Greatgrandparent*[tiab] OR "Great Grandparent"[tiab] OR "Great Grandparents"[tiab] OR "Great Grand 
Parent"[tiab] OR "Great Grand Parents"[tiab] OR Greatgrandfather*[tiab] OR "Great Grandfather"[tiab] 
OR "Great Grandfathers"[tiab] OR "Great Grand Father"[tiab] OR "Great Grand Fathers"[tiab] OR 
Greatgrandmother*[tiab] OR "Great Grandmother"[tiab] OR "Great Grandmothers"[tiab] OR "Great 
Grand Mother"[tiab] OR "Great Grand Mothers"[tiab] OR Greatgrandchild*[tiab] OR "Great 
Grandchild"[tiab] OR "Great Grandchildren"[tiab] OR "Great Grand Child"[tiab] OR "Great Grand 
Children"[tiab] OR Greatgrandson*[tiab] OR "Great Grandson"[tiab] OR "Great Grandsons"[tiab] OR 
"Great Grand Son"[tiab] OR "Great Grand Sons"[tiab] OR Greatgranddaughter*[tiab] OR "Great 
Granddaughter"[tiab] OR "Great Granddaughters"[tiab] OR "Great Grand Daughter"[tiab] OR "Great 
Grand Daughters"[tiab] OR Grandparent* [tiab] OR "Grand Parent"[tiab] OR "Grand Parents"[tiab] OR 
Grandfather* [tiab] OR "Grand Father"[tiab] OR "Grand Fathers"[tiab] OR Grandmother*[tiab] OR 
"Grand Mother"[tiab] OR "Grand Mothers"[tiab] OR Grandchild*[tiab] OR "Grand Child"[tiab] OR "Grand 
Children"[tiab] OR Granddaughter*[tiab] OR "Grand Daughter"[tiab] OR "Grand Daughters"[tiab] OR 
Grandson*[tiab] OR "Grand Son"[tiab] OR "Grand Sons"[tiab] 

Full 
search 

Full search was the combination of each of the concepts listed above 

 (#1 OR #2 OR #3 OR #4 OR #5)  
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