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Table 2. Summary of method validation results depending on the adipose tissue type

Obesity is a growing problem that affects more than 1 billion people worldwide.
Estrogens deficiency play an important role in the pathogenesis of obesity.

ADIPOCYTE

Correlation coefficient Method range Method precision

Adipose Tissue Analyte

Therefore, there is a need to characterize sex hormones profile in adipose tissues DEHYDROEPIANDROSTERONE (R?) [ng/g of tissue] [RSD %] (n=5)
in normal-weigh N indivi | redi h ff iven f ro- Androstendione R2 = 0.9992 1-100 14.99
0 . al-weight and gbese d. duals to predict the e .ectl e ess-o .est 0 HSD3B1,2 \ ) RN 22 — 09956 T > 83
gen-oriented approach in prevention and treatment of obesity. Determination of CYP19A1 STS subcutaneous (3) Estradiol R2 = 0.9905 0.1-10 5.46
steroid hormones in human adipose tissue is challenging due to the low concen- ANDROSTENDIONE =) ESTRONE (E1) ¢msssssm [£1_SULFATE A dEs'r:onZ‘ Ez = g.ggg; ?.1 ;(;8 g.gg
. . . narosrendione = V. = .
tration of hormones as well as low amount and complexity of matrix. LC-MS/MS S— o5 FEIRT 57
. . . . . el (V) esrosrerone = Uk Sl = o
is an attractive analytical technique for development of such challenging meth- HSD1781,3,7 HSD17B2 HSD1781,7,12 Estradiol RZ = 0.999 0.05- 10 4.40
ods because of high specificity, sensitivity and short analysis time. In this work we AKR1C3 cvoreas Estiions Rl A D0kl 12.7.2
present LC-MS/MS method for a quantitative determination of estradiol, estro- STS
. . . . — === - a b.
ne, androstenedione and testosterone in human adipose tissue. TESTOSTERONE ESTRADIOL (E2) S AIE
I LIPE 20, P =0.0004 P = 0.004 5- P=002 P=0015 The analysis was performed on pairs of
MATERIALS AND METHODS 5 2 40 T ' visceral and subcutaneous adipose
E2-FAE g 15- 2 4 tissue from 15 obese patients (10
Homogenized Adipose Tissue g 101 B women and 5 men) and 5 pairs of adi-
(frozen in -80°C) 2 @ 21 . .
- 2 pose tissues from normal weight sub-
c 211 ] A .
: - < ects (40 tissues in total). It was found
Weigh 0.25 g of tissue - ) . o . . . . . J
Table 1. LC-MS/MS method parameters. Figure 2. Synthesis of sex steroids in adipocyte (simplified version). AKR1C3 — aldo-keto reductase family 1 0- 0- h : f and di-
o e ) VAT-0O SAT-O VAT-N SAT-N VAT-O SAT-0 VAT-N SAT-N that concentrations ot androstenedi
Splklng using mix of analytes e Applied value member C3 (17B-hydroxysteroid dehydrogenase type 5); CYP19A1 — aromatase; E2-FAE — E2 fatty acyl esters; ne. testosteron nd trone wer
el et TS Liquid chromatograph Nexera LC40 (Shimadzv) HSD3B1,2 - 3B-hydroxysteroid dehydrogenase types 1&2; HSD17B1,3,7,12 - 17B-hydroxysteroid dehydroge- G d. P = 0.05 0_ Sy 563 95 GFONE _a = ? e_ s
e — rp— N LR Tl Kinetex 2.6 jim XB-C18 100 A; 100 x 2.1 mm nase types 1, 3, 7 & 12; LIPE — hormone-sensitive lipase, STS — steroid sulphatase. . i . higher while estradiol lower in visceral
EtOH/EtOAc (1:1, v/v) (with ISTD) Mobile phases B-A;CI:?/CA)A:::C-)ﬂS(lg»rlqijv) 0.15- P =0.027 1.5 P =0.007 tissues than in su bcuta neous tissues’ ir-
. : :1, I 1 . . .
Shaking, 10 min, RT '“f:;'l‘;';i‘s":i';':e ‘;°m*:; o o e, 5 respective of body weight. The tissues
Sonication, 5 min, RT Mass spectrometer QTRAP 6500+ (Sciex) = ~N F . i 2107 of obese patients (both VAT and SAT)
, / lon source Turbo V™ lon Source (ESI) e Ionization  Ion source parameters \ Ionization  Ton source parameters 2 % were characterized by higher concen-
Centrifugation (10000g, 5 min, 4°C) Ionizuilion mode Positive and Negative ] | % 0.05- ..E 0.5- . -
. | | Fms;:;:::ﬂ:,o:ide oMM b CUR 35 / CUR 35 it u trations of estrone. Normal weight sub-
T 1 ml) int 0 . - :
e e NEG IS -4000 Pos IS soo jects had significantly higher testoster-
Evaporate to dryness (60°C, 50 min | GS1 40 GS1 40 . .
(Ultravap Levante) 1 GS2 35 O Migivions ' it GS2 35 Figure 4. Charts presenting results of analysis of adipose tissue samples collected from subcutaneous adipose tissue depot.
——— e SPE C18 Sep-Pak 2g 5.5¢6 1 q normal-weight and obese patients. VAT-O — visceral tissue from obese patient; SAT-O —
BissondlinoleHIMEl Conditioning ss] | (Il subcutaneous tissue from obese patient; VAT-N - visceral tissue from normal weight
-12 ml MetOH (2x6 ml) | atient; SAT-N - subcutaneous tissue from normal weight patient.
Add 1440 pl of H20 o G b o] | \ P ; ghtp
Vortex (30 sec) Sample 'Qad‘"g el :
-1.8 ml of sample in 20% MetOH | \ SUMMARY
SPE procedure (Sep-Pak® C18 - Wash S |
Cartridges; 2g sorbent) -12 ml H20 (2x6ml) sl N
-12 ml 5% MetOH (2x6ml) - 15 Estone 13 /3783 - A single sample preparation and analytical method suitable for all the tested analytes with sufficiently
Evaporate to dryness (60°C, 3.5 h) Vacuum drying 256{ o \ San .
(Uttravap Levante) 20 min | i good sensitivity was developed.
PSSO Elution BN au | - The method was validated separately for visceral (VAT) and subcutaneous (SAT) adipose tissue and ful-
-9 ml MetOH (3x3 ml | . . o . .
40% (v/v) MetOH el e ul = coere €1 11318 K filled the following criteria for each analyte: linearity (R = 0.995), reproducibility (%RSD < 15%)
1. 4 l E. - . .
LC-MS/MS analysis - SEsraduCra 1258 v e - Developed method was successfully applied to analyze adipose tissue samples collected from nor-
5°°: . Eavadl €20/ 2953 "'.,,,f/\\ﬁ P mal-weight and obese patients using only 0.25 g of homogenized tissue sample.
e 25 2% 27 28 29 30 5 YR 24 - 25 26 37 28 X

Figure 1. Schematic representation of the sample preparation procedure. Figure 3. Chromatogram of LC-MS/MS analysis of extracted tissue sample with marked ionization parameters .



