Neuroactive steroids as predictive markers for Alzheimer s disease
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Many studies have demonstrated a link between Alzheimer s disease (AD) and type 2 diabetes (T2D), but the connection underlying this
relationship is not completely clear. Diabetic pathologies may lead to both AD and vascular damage. Neuroactive steroids and their metabolites
play an important regulatory role in the nervous system affecting the neuronal plasticity, stress response, learning and memory.

The aim of the study was to compare the steroid metabolome  Results:
in AD patients and controls, to evaluate its possible relation to Gl tabols
glucose metabolism and to propose the predictive model for AD. HEOSE Metabotism
Normal glucose AD (n=32) Controls (n=14) p*
b ) tolerance
Subjects: HbA1c [mmol/mol] 37.5 + 2.48 37.7 + 3.38 0.09
AD (n=48) Controls (n=33) glyceamia [mmol/I] 4.9 + 0.21 5.2 £ 0.22 0.001
Men / Women 18 / 30 11/ 22 proinsulin [mmol/I] 3.9 + 4.66 2.2 +2.1 0.09
Age (years) |72.3+10.42/74.4+9.1| 69.6 + 4.44 / 67.5 + 6.55 insulin [miU/] 10.1 + 4.61 7.2 £3.23 0.02
C-peptid I/1
BMI (kg/m?) | 26.3 £ 3.61 / 25.7 + 4.08 | 27.6 + 3.28 / 27.9 + 5.71 pepride [nmoll] 0.8 2 0.02 0.7£0.23 0.28
HOMAF 149 + 60.9 84 + 36.2 0.0007
HOMAR 2.2 +1.07 1.6 + 0.78 0.09
Met h Ods: Mean = 5D, Kruskal-Wallis One-Way ANOVA on Ranks (NCSS 2004}
» Neuropsychological examination and brain MRI for exclusion/confirmation . _ _
of neurological diagnosis Imp:"ied glucose AD (n=16) Controls (n=19 ) p*
» Glucose and lipid metabolism, anthropometric examination olerance
» Extended spectrum of steroid hormones (GC-MS): 38 steroids + their conjugates HbA1c [mmol/mol] 39.8 +2.92 37.3 £5.3 0.28
» Statistical software NCSS 2004, Statgraphics Centurion XVI 16.0.07, SIMCA-P glyceamia [mmol/I] 5.9 + 2.28 6 +0.37 0.36
» Kruskal-Wallis One-Way ANOVA on Ranks, multivariate regression with reduction i _
of dimensionality (O2PLS), predictive model for AD proinsulin [mmol/i] 5.9 +2.3 5.9 + 4.82 0.99
» Patients taking corticosteroids, fluoxetine (an inhibitor of serotonin uptake), insulin [mIU/1] 17 + 6.14 12.3 + .24 0.09
HRT, estrogenes, NSAIDs were excluded _
C-peptide [nmol/l] 1.3 £ 0.49 1+0.29 0.13
cholesterol MINEralocorticoits — HOMAF 145 + 52.6 99 + 42.42 0.05
¥
} ‘
17- hydroxypregnenolone — 17-hydroxyprogesterone + 11-deoxycortisol —» Steroids
o Women AD (n=30) Controls (n=22) p*
Pregnenclane dehydroeplandrosterone—» androstenedione Pregnenolone 1.6 +1.38 0.9 +0.48 0.03
erogesorone ¢ - - 16a-hydroxy-pregnenolone 0.2 £ 0.15 0.1 +0.11 0.02
.0t Progestorne B 16a-hydroxy-progesterone 0.7 + 0.54 0.5+ 0.72 0.02
————— androgens estrogens 58-Pregnan-3a,20a-diol C 13.5 + 7.15 8.6 + 3.71 0.005
. | _ cm Androsterone C 220.2 + 201.1  403.5 + 227.87 0.001
::2::;::5:::'““ hmmehydmp:ndmtemnu Sa-ﬁ::dmtum-hd?n:-dhl Andro:hrm::m Esmn:n Epiandrosterone C 77.6 + 55.23 152.2 + 85.52 0.001
o Diryroprogesteone | o it v Epietiocholanolon C 8.9 +7.26 16.5+11.55  0.003
o Preano SR taiol e rsplandsarons SAiostre ST Epledochaancins 5q-Androstan-38,178-diol C 15.9 £ 11.61  48,4+44.71  0.0001
ot s SAndrosten 3787541 58-Androstan-38,17B-diol C 3.3+ 1.88 4.6+2.35  0.049
Men AD (n=18) Controls (n=11) p*
Pregnanolone 0.07 + 0.034 0.04 + 0.030 0.01
5B-Pregnan-3a,20a-diol C 22.9 + 13.21 10.8 + 4.17 0.006
16a-hydroxy-dehydroepiandrosterone (.06 + 0.0444  0.03 + 0.026 0.03
5a-Androstan-38,178-diol C 81.1+56.82 137.4 + 61.54 0.02

correctly determined
diagnhosis of AD
AD vs. Controls

correctly determined controls

Mean = 5D, Kruskal-Wallis One-Way ANOVA on Ranks (NC5S 2004); C conjugated forms [nmol/l]

Prediction vs. observation

Confidence intervals for sensitivity, specificity, two-level likelihood ratios
and diagnostic odds ratio
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