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1 LETTER TO THE EDITOR2

3 Could Oxidative Stress From Psychosocial Stress Affect

4 Neurodevelopment in Autism?

5 Woody R. McGinnis

6
7 � Springer Science+Business Media, LLC 2007

8 Dear Editor:

9 A recent study reported greater gestational psychosocial

10 stress in autism (Beversdorf et al., 2005). Potential con-

11 founders render the results highly preliminary, and further

12 research is needed to validate any association, let alone

13 causality. The study does offer an interesting platform for

14 hypothetical discussion.

15 Oxidative damage to biomolecules apparently results

16 from emotional stress, as well as strictly ‘‘physical’’ fac-

17 tors such as toxins, nutritional deficiencies and genetic

18 variations. Oxidized nucleic acids in blood correlated with

19 Tension-Anxiety scores in workers (Irie, Asami, Nagata,

20 Miyata & Kasai, 2002), and meditation lowered blood lipid

21 peroxides (Schneider et al., 1998).

22 In animals, experimental approximations of emotional

23 stress increased oxidative injury to brain. Immobilization

24 stress lowered energy production and increased free-radi-

25 cals (Madrigal et al., 2001), lipid peroxides, oxidized

26 protein, and oxidized DNA in brain (Liu et al., 1996).

27 Retina, a virtual extension of brain, underwent peroxi-

28 dation after ‘‘emotional-pain stress’’ (Shvedova, Kagan,

29 Kuliev, Dobrina & Prilipko, 1982). Peroxidation of brain

30 induced by the water-platform method was prevented by

31 antioxidants (Silva et al., 2004).

32 Catecholamines and cortisol tend to rise during emo-

33 tional stress, and in doing so may mediate greater oxidative

34 stress. Inherently, catecholamine metabolism generates

35 free- radicals and other reactive species (Baez, Segua-

36 Aguilar, Widersten, Johansson, & Mannervik, 1997).

37Glucocorticoid administration during gestation produced

38persistent post-natal depression of catalase and mitochon-

39drial function in granule cells and increased susceptibility

40to cell death from exposure to environmental oxidants

41(Ahlbom, Gogvadze, Chen, Cels, & Ceccatelli, 2000).

42The relationship of catecholamines and cortisol to oxi-

43dative stress is admittedly complex. Under certain cir-

44cumstances, greater catecholamines and cortisol are known

45to lessen net oxidative stress, as by increasing glucose or

46decreasing inflammation. An oxidative mechanism is but

47one of many biological effects these messengers may have

48on the development, differentiation and function of neurons

49(Kreider et al., 2005; Pifl, Kattinger, Reither, & Horn-

50ykiewicz, 2002).

51Recent observations are not inconsistent with a possible

52oxidative mechanism in the neuropathogenesis of autism.

53One investigator reports an increased oxidative

54marker—carboxyethyl pyrrole—in brains of autistic chil-

55dren (Perry et al., 2005). Another is finding increased fre-

56quency of polymophisms in genes for glutathione

57sulphotransferase and catechol-O-methyltransferase which

58associate with reduced glutathione redox ratios (James

59et al., 2006). An important function of these latter enzymes

60is metabolism of catecholamines and their reactive

61metabolites.

62Maternal stress modulates the effects of oxidative neu-

63rotoxicants (Corey-Slechta, Virgolini, Thiruchelvam, West,

64& Bauter, 2004), sensitivity to which is greatest during

65rapid growth (Kaindl et al., 2005) from the sixth month of

66pregnancy (Felderhoff-Mueser et al., 2004). At 21–

6732 weeks, greater psychosocial stress in the Beversdorf

68study is again suggestive, not probative.

69The preliminary reports of increased maternal stress and

70of increased oxidative species in autism, taken together

A1 W. R. McGinnis (&)

A2 Oxidtive Stress In Autism Study, 944 Pinecrest Terrace,

A3 Ashland, OR, USA

A4 e-mail: mcginnis@mind.net

123
Journal : 10803 Dispatch : 27-2-2007 Pages : 2

Article No. : 372
h LE h TYPESET

MS Code : 372 h CP h DISK4 4

J Autism Dev Disord

DOI 10.1007/s10803-007-0372-6



U
N

C
O

R
R

E
C

T
E

D
P
R

O
O

F

71 with the animal studies of stress and oxidative damage,

72 prompt the hypothesis that at least some of the purported

73 effects of maternal stress in autism might be mediated

74 through oxidative mechanisms. Studies in this area might

75 benefit from a coordinated consideration of maternal stress

76 and reactive oxidative species.

77

78 References

79 Ahlbom, E., Gogvadze, V., Chen, M., Celsi, G., & Ceccatelli, S.
80 (2000). Prenatal exposure to high levels of glucocorticoids
81 increases the susceptibility of cerebellar granule cells to
82 oxidative stress-induced cell death. Proceedings of the National

83 Academy of Sciences of the United States of America, 97, 14726–
84 14730.
85 Baez, S., Segura-Aguilar, J., Widersten, M., Johansson, A. S., &
86 Mannervik, B. (1997). Glutathione transferases catalyse the
87 detoxication of oxidized metabolites (o-quinones) of catecholam-
88 ines and may serve as an antioxidant system preventing degen-
89 erative cellular processes. TheBiochemical Journal, 324, 25–28.
90 Beversdorf, D. Q., Manning, S. E., Hillier, A., Anderson, S. L.,
91 Nordgren, R. E., Walters, S. E., Nagaraja, H. N., Cooley, W. C.,
92 Gaelic, S. E., & Bauman, S. L. (2005). Timing of prenatal
93 stressors and Autism. Journal of Autism and Developmental

94 Disorders, 35, 471–478.
95 Corey-Slechta, D. A., Virgolini, M. B., Thiruchelvam, M, Weston, D.
96 D., & Bauter, M. R. (2004). Maternal stress modulates the effects
97 of developmental lead exposure. Environmental Health Per-

98 spectives, 112, 717–730.
99 Felderhoff-Mueser, U., Bittigau, P., Sifringer, M., Jarosz, B.,

100 Korobowicz, E., Mahler, L., Piening, T., Moysich, A., Grune,
101 T., Thor, F., Heumann, R., Buhrer, C., & Ikonomidou, C. (2004).
102 Oxygen causes cell death in the developing brain. Neurobiology

103 of Disease, 17, 273–282.
104 Irie, M., Asami, S., Nagata, S., Miyata, M., & Kasai, H. (2002).
105 Psychological mediation of a type of oxidative DNA damage, 8-
106 hydroxydeoxyguanosine, in peripheral blood leukocytes of non-
107 smoking and non-drinking workers. Psychotherapy and Psycho-

108 somatics, 71, 90–96.
109 James, S. J., Melnyk, S., Jernigan, S., Cleves, M. A., Halsted, C. H.,
110 Wong, D. H., Cutler, P., Bock, K., Boris, M., Bradstreeet, J. J.,
111 Baker, S. M., & Gaylor, D. W. (2006). Metabolic endophenotype

112and related genotypes are associated with oxidative stress in
113children with autism. American journal of medical genetics, Aug
11417 (Epub ahead of print).
115Kaindl, A. M., Sifringer, M., Zabel, C., Nebrich, G., Wacker, M. A.,
116Felderhoff-Mueser, U., Endesfelder, S., von der Hagen, M.,
117Stefovska, V., Klose, J., & Ikonomidou, C. (2005). Acute and
118long-term proteome changes induced by oxidative stress in the
119developing brain. Cell Death and Differentiation, October 28.

120(Epub ahead of print).
121Kreider, M. L., Aldridge, J. E., Cousins, M. M., Oliver, C. A., Seidler,
122F. J., & Slotkin, T. A. (2005). Disruption of rat forebrain
123development by glucocorticoids: critical perinatal periods for
124effects on neural cell acquisition and on cell signaling cascades
125mediating noradrenergic and cholinergic neurotransmitter/neu-
126rotrophic responses. Neuropsychopharmacology, 30, 1841–1855.
127Liu, J., Wang, X., Shigenaga, M. K., Yeo, H. C., Mori, A., & Ames,
128B. N. (1996). Immobilization stress causes oxidative damage to
129lipid, protein, and DNA in the brain of rats. Federation of

130American Societies for Experimental Biology (FASEB), 10,
1311532–1538.
132Madrigal, J. L., Olivenza, R., Moro, M. A., Lizasoain, I., Lorenzo, P.,
133Rodrigo, J., & Leza, J. C. (2001). Glutathione depletion, lipid
134peroxidation and mitochondrial dysfunction are induced by
135chronic stress in rat brain. Neuropsychopharmacology, 24, 420–
136429.
137Perry, G., Nunomura, A., Harris, P. L. R., Siedlak, S. L., Smith, M.
138A., Salomon, R. B. (2005). Is autism a disease of oxidative
139stress? Abstracts of the Oxidative Stress in Autism Symposium,
140New York Institute for Basic Research in Developmental
141Disabilities, Staten Island, New York, June 16, 2005.
142Pifl, C., Kattinger, A., Reither, H., & Hornykiewicz, O. (2002).
143Cellular effects of dopamine—beyond oxidative mechanisms.
144Parkinsonism Relat Disord, 8, 433–7.
145Schneider, R. H., Nidich, S. I., Salerno, J. W., Sharma, H. M.,
146Robinson, C. E., Nidich, R. J., & Alexander, C. N. (1998). Lower
147lipid peroxide levels in practitioners of the Transcendental
148Meditation program. Psychosomatic Medicine, 60, 38–41.
149Shvedova A. A., Kagan V. E., Kuliev I. Ia., Dobrina S. K., & Prilipko
150L. L. (1982). Lipid peroxidation and retinal damage in stress.
151Biulleten Eksperimental Biologii i Meditsiny, 93, 24–26.
152Silva, R. H., Abilio, V. C., Takatsu, A. L., Kameda, S. R., Grassl, C.,
153Chehin, A. B., Medrano, W. A., Calzavara, M. B., Registro, S.,
154Andersen, M. L., Machado, R. B., Carvalho, R. C., Ribeiro Rde,
155A., Tufik, S., & Frussa-Filho, R. (2004). Role of hippocampal
156oxidative stress in memory deficits induced by sleep deprivation
157in mice. Neuropharmacology, 46, 895–903.

158

J Autism Dev Disord

123
Journal : 10803 Dispatch : 27-2-2007 Pages : 2

Article No. : 372
h LE h TYPESET

MS Code : 372 h CP h DISK4 4


