Social network diversity predicts white matter microstructural integrity In humans
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Background Inflammation and SNI N 6 and FA
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In rodents, reduced social contact is associated with de IL-6 was negatively associated with SNI (Div) . 0 o gw * o o
creased myelin integrity (Liu et al, 2012) and this relation- (r(128) = -0.194, p = 0.027), but not SNI Size 10 o o o o0 Within the significant cluster,
ship is mediated by increased activation of inflammatory (r(128) = -0.088, p= 0.319), after controlling for S5 eeem semes o I TR . we found a simple correlation
pathwaYS (Hermes et al, 2005) Whlle PathOIQO.K:aI inflam- dge, SEX, waist Circumference, and years of educa- %6_ﬁw % %:\05\ between FA and Clrculatlng
mation is known to affect myelin integrity in primates tion. These relationships to SNI were trending but w seme seses ; RIS YL S levels of IL-6 (r(126) = -0.14
(Hauser & Oksenberg, 2006), this relationship between char- not signficant for CRP (Div: r(137) = 0.04, p = Hooee mmeme e o e LA A XS A B " At T
acteristics of social network and white matter integrity has 0.638; Size: r(137) = 0.125, p = 0.144). 3 . ° RS S p = 0.017). The correlation
yet to be demonstrated in humans. < - V\{Ith_C_IRP was trending, but not
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Hypothesis )
More diverse and larger social networks will be associated SNI associations with FA
with increased white matter integrity. This relationship will be SNI (Div) vs. FA
associated with decreased levels of inflammatory activity. 0-08
0.07. = Observed
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Potential mediating pathways
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Methods el Across all white matter voxels there was a predominantly Overall, we were unable to find any factors that served as indi-
- L positive association between FA and SNI (Div). No such rect mediators of the relationship between SNI (Div) and FA
Neurologically healthy adults (N=155; mean age = 40.7) were recruited via 0.03!
mass mailings to residents of Allegheny County, PA. All testing was approved Associations with cluster FA
by the local IRB. 0.02! B :
®
Participant Characteristics 0.01 Anthropometric Factors
Dermographics — — Waist Circumference | -0.132  |[-1.613 | 0.109
Men 78 -0.15 -0.10 -0.05 0 0.05 0.10 0.15 i 1 I & ' ' :
Women /7 Regression Coefficient Slgnlflcant CIUSter Flber Bundles DBP -0.083 -1.023 0.308
Age 30 - 50 2 _ _
Anthropometric Factors SBP 0.076 0.525 0.354
Body Mass Infclex (BMI) 18.48 - 42.32 Psychosocia/ Factors
Waist Circumference 25.5 - 47 i :
Diastolic Blood Pressure (DBP) | 54.25 - 99.75 Social Network Index The SNI (Div) and FA association Smoking -0.133 -1.601 0.112
__Systolic Blood Pressure (SBP) 9575 -143.5 | 1. Diversity (Div): assess partici- was strongest in a cluster near the Sleep quality -0.114  |-1.354 10.1/8
sychosocial Factors pation in 12 types of social rela- Income 0.093 1.118 0.266
SNI (Div) 2-12 tionships (e.g. spouse, children, genu of the corpus callosum (FDR : : :
Smoking o1 neighbors). < 0.05, k > 40). This included Years of Education | 0.047 0.571  ]0.569
Isllii';zua”ty (PSQI) (1)3_.5174_ c{3gr+ | 2- Size: assess total number of fibers connecting the left and right POSItIYe Affect 0.068 0.802 0.424
Years of Education 11 - 24 E:cs)l::-leeg\gl';? Z\C’)r:]?c?ctthe participant dorsolateral prefrontal cortices - Negatllfve Affect 0.086 1.006 0.316
Positive Affect (PANAS) 1.9-5 ' - ; jomediators
" Negative Affect (PANAS) 1234 (red fibers), areas of the cingulum Glucose (10d) 9095 930 0963
Blomediators S— (green fibers), and frontal subcor- 16 (log) g o Ty oo
Interleukin 6 (IL-6) 0 - 29.5 * tical projections to the nucleus ac- J ' ' '
C-reactive protein (CRP) -3.91 -1.3 % cumbens (blue fibers) and h 0- CRP (Iog) -0.088 -1.031 0.304
Low-density lipoprotein (LDL) |55 - 214 _ yp | DL -0.245 -3.107 0.002%*
High-density lipoprotein (HDL) | 22 - 126 thalamus (pu rp|e f|bers) . - : :
Triglycerides 21 - 341 | N HDL -0.002 -0.024 0.981
oavtiad and normalized : | Md - : L Triglycerides (log) -0.067 -0.795 0.428
SNI (D"‘a’)Gm“P ? CM U Iate * p < 0.05, not correlated with SNI (Div)
Imaging Acquisition Parameters
Siemens Trio MRI (Siemens Inc., USA) located at the Magnetic
Resonance Research Center at the University of Pittsburgh Medi- Summa Iy
cal Center. SNI and components of FA - The diversity of a person’s social network positively correlated with the
Diffusion Tensor Imaging (DTI): 30-directions, 3mm isotropic < 10-3 SNI (Div) vs. AD: K(145) = -0.05, b —0.200 « 104 SNI (Div) vs. RD: r(145) = -0.15, p =0.021 mlcrOStrlTICtL.lral integrity c_)f white matter pathways in the brain, par-
voxels, 43 slices, TR = 5800 ms, TE = 91ms. ' o SR 81 ticularly in fibers connecting frontal areas.
ol “t=2.04,p=0.04 - Patterns of white matter differences with social network diversity re-
White Matter Integrity Measures 168 T sembled patterns consistent with variation in myelin integrity.
1.67 T -
Fractional Anisotropy (FA): o . 5 - While inflammation was not a significant mediator, white matter integ-
Degree ofanisotropy%},under.lying RV xT ST 5 8 rity negatively correlated with levels of systemic inflammation.
water diffusion. \F\/(Al_)”) +()”2_)“) +()‘3")‘) 5165 8 7.5 : : : : :
FA=13 NEFSERYY ° el ” - Future longitudinal studies, with larger sample sizes, are needed to
Axial Diffusivity (A[): Strength of sl determine whether changes in inflammation may mediate the relation-
‘r"ga;;frd?r'g;‘iisc')‘r’]” In principle anisot- | ship between social contact and white matter integrity.
: 1.62} !
Radial Diffusivity (A ): Strength 1.6l Refe rences
of water diffusion In the orthogonal ] Med High Liu, J, Dietz, K, DeLoyht, M, Pedre, X, et al (2012). Impaired adult lination in the prefrontal cortex of sociall
Talel i i _ ow e i ow e ig iu, J, Dietz, K, DeLoyht, IJM, Pedre, X, et a . Impaired a myrelination in the prefrontal cortex of socia
Ef:e to prlnC|pIe anisotropy direc - SNI (II\)/Iivd) Group an SNI (Div) Group iscl;llated mice. NatureyNeuroscience, 15, 1621-3. ° . ’ ° ’
)\, — )"2 + )"% _ _ _ . _ ] ] ] _ Hermes, GL, Rosenthal, L, Montag, A, McClintock, MK (2005). Social isolation and the inflammatory response: sex
L 2 Within the S|gn|f|cant cluster, SNI (D|V)-re|ated differences in FA appeared to be driven by dif- differences in the enduring effects of a prior stressor. Am J Physiol Regul Integr Comp Physiol, 290, 273-82.
ferences in the radial Component Of the DTI Signal_ Hauser, SL, Oksenberg, JR (2006). The neurobiology of multipls sclerosis: Genes, inflammation, and neurodegen-
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