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Methods Stress, Puberty & Brain Development

Puberty Measure: Petersen Self-Rating Scale for Pubertal Development
(Petersen et al., 1988)

. . Prefrontal Cortex Volume x Group .
* Self-report measure completed by the adolescent, assessing growth in and Pubertal Status  puberts Status Group Pl and control children both show
height, growth of body hair, changes in skin, changes in voice (males), € qa000 prefearly mmiddle Wiae/rost — decreases in prefrontal cortex
growth of facial hair (males), breast development (females) along a 2 92000 B volume as pubertal status
. X £ 90000 X
4 point Likert-scale and presence of menstruation (females) £ sso00 - increases.
« Reflects changes in adrenal, gonadal, and growth hormones 3 8c000 = *  Group effects? Pl children show
* Used to create both continuous and categorical measures of pubertal 52:222 reduced volume
* Sex steroid receptors are prese.nt widely through the brain, including in development (petersen et 1988) Faono « Pubertal effects? Volume decreases
the prefrontal cortex and limbic areas (Finley & kritzer, 1999; simerly et al., 1999) 78000 ith pubert
« Reductions in prefrontal cortex gray matter volume occur earlier for Structural MRI Scan: T1-weighted 3D MPRAGE anatomical series acquired on a 76000 ‘ with pu er?y
. . control Pl i
females than males and are related to hormone levels and pubertal Siemens 3T Trio Scanner Group : lntefaclhon. Effects of puberty are
status (Giedd et al, 1999; ; Peper & Bower et al., 2009; Pepper & Schnack et al., 2009; Shaw et al., 2008; * TR=2530ms, TE = 3.56 ms, FOV = 256 mm, flip angle = 7 degrees B A AT AR equivalent across groups
Sowell etal, 2003; Sowelletal, 2004) . . . « slice thickness = 1 mm, 240 sagittal slices
« Changes in limbic system regions, including amygdala and hippocampal
i MRI Analyses: Freesurfer .
volumes, arg correlated with hqrmone levels and pubgrtal status, ) Y > ' Only control children show Hippocampal Volume x Group and
although this may be sex-specific and results have varied across studies Image Analysis Suite was b lated ch . pubertal Status Pubertal tatus Group
(Blanton et al,, 2012; Bramen et al,, 2011; Hu et al., 2013; Neufang et al., 2009; Nguyen et al., 2013) used to obtain automated, puberty-related changes in 500 pre/early ® middle W late/post

hippocampal volume.

*  Group effects? Pl children show
reduced volume

* Pubertal effects? Volume
decreases with puberty

* Interaction? Only control children

volumetric segmentation
data for subcortical and
cortical structures
* Segmentations were
visually inspected for
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Pl children are at risk for earlier puberty and shorter final height in
comparison to their non-adopted peers (e.. parent et al., 2003)
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. i ization i i quality 3800
Altered \{vhlte matter organl?am_m in prefranl_’a/ cortex and 'change.s in . | . | show puberty-related changes ool
metabolism and volume of limbic system regions are associated with Volumetric analyses Group
early deprivation (sehen et al., 200; Chugani et al., 2001; Eluvathingal et al., 2006; Govindan et al., adjusted for total i enabzed seperately by sex,effectserecriven by male portipants
2010; Mehta et al., 2009; Tottenham et al., 2010) intracrania' Volume
* Allanalyses included .
v Amygdala Volume x Group and Joint effects of pubertal and/or

Pubertal Status Pubertal Status Group

age and gender as .
1750 pre/early  middle B late/post group status were not present in

Participants

12-14 year old children either covariates ¢
: ye_a old child _e e_ t _e adopted . 3 1700 the amygdala.
internationally from institutional care or raised > I
in Mi ta with their biological famil 3§ 1650 [ * Group effects? Non-significant
in Minnesota wi eir biological fami S—— R
g \ ?1500 ] [ I * Pubertal effects? Non-significant
g0 trend toward increasing volume
Early Adopted Late Adopted Pu bertal Development 3 1500 th bubertal dg' b
(PI-EA) (PI-LA) PI children report altered pubertal timing. N with pubertal status, driven by
« Sex effects? Females reported more advanced puberty 100 control children
=8 =62 M=aa * Group effects? EA children reported more advanced puberty s N o ) “Fnopedsepaatey o sox s saneonefece.
(18 females) (29 females) (22 females) « Interaction? Sex differences were equivalent across groups
‘ A < Within the PI group, older age at adoption was associated with less
Not adopted Adopte ehore 12 Ad103pt792d betwheen advanced pubertal status, r =-.29, p < .01
months -72 months
Pubertal Scores by Group and Sex Age at Adoption by Pubertal Score
control ®PLEA ®P-LA
* No developmental, * No FAS or developmental disorders > TR .
. . 35 g
neurological, or * At least 50% of pre-adoptive care spent : I S - -
psychiatric in an institution o L s S .
disorders « Diverse countries of origin 37 S, : * More advanced pubertal development was present in adoptees
2 H B oo T . RO
grs 815 . — who spent less time (<12 months) in institutional care
Bulgaria: 1 LA 1
Demographics: Both Pl and Poland:1 1A 0s !
control children lived Romanigi6 LA L 05
primarily in two-parent Slovakia: 2 1A Russia: 12 EA, 13 LA o o
families, with most Ukraine: 2 LA female male 0 10 20 30 40 50 60 70 .
households having at least China: 14 €A, 10 LA Sex Age at Adoption (months) * Although PI youth have smaller prefrontal cortices, they show
one parent who had Guatemala: 2 EA, 1 1A Pen H ; i i i
completed college or a s el indiciBEASLR St ru Ct ura | B rain D eve | opme nt normative decreases in volume associated with pubertal
graduate level degree. Unlike Philiopines: 2 LA . - = R development
Pl children, control children ) Vietnam: 2 EA, 1 LA Previously, our group has reported alterations in structural brain . .
were predominantly Colombig: 2 EA . L. . . * Pl youth do not show normative, pubertal related changes in
Caucasian. Paraguay: 1 EA development in a similar sample of Pl youth, including... hippocampal volume
* Reduced prefrontal cortex gray matter volume in Pl children
Excluded Participants: The final data set described above reflects a subset of participants from a larger project who, . . . . .
completed both the pubertal questionnaire measure and provided segmented structural imaging data of acceptable * Reduced hippocampal volume, especially in LA children A better understanding of catch-up growth,
lity. . i i . e . . . .
Sy No group differences in amygdala volume ethnicity effects, and longitudinal change will help explain how early
life stress, pubertal timing, and brain development are related in this
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