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Research progress on analytical methods for blood steroid hormones
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Abstract: Steroid hormone, the component of the endocrine system, plays an extremely important role in body development, immune
regulation, and birth control. The accurate determination of steroid hormone is important for the prevention, diagnosis, and treatment of
clinical endocrine diseases. In recent years, the determination of endogenous steroid hormones in biological samples has become
increasingly widespread in clinical applications. In this article, the commonly used analysis methods of typical blood steroids from
2013 to 2018 were generalized and compared in order to provide more reference for the accurate determination of steroid hormone
levels, and also provide more accurate basis for later clinical diagnosis and treatment.
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Fig.1 Anabolic pathway of steroid hormones
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177 N FEEAH EAYUE (protein precipitation
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Table 1 Comparison on sample pretreatment methods in blood steroid hormone testing
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Table 2 Comparison on detection methods of steroid hormone in blood
RDIRES W= R e EE TR
RIA Frrethom, ATLLEBRKEBAET  KIHEN, FHEBRIORMAIR, U RKERHMEREE<S  10~500pg
MAARH: 1 s AT SRR A R BRI SRS
LA E 2 AR S SERITFH: TR g5 G
ELISA FRAEUG, X TR R Bl 20, mBrEE. MmRERZ, 1 f40 08, £HT  08~500pg
JEw: SEOe g RSN E AR 1 FIBT, ARE#ATE M
P, ER T
CLIA RESER, Frierbom, WAOe A, N TRIRERKEA  2HDEER 10 pg~5
fiChe. e HARANK, 77k EAE BRI A ng
5V, S U ol RN E
TLC BAEPIRE R, BOJME, @6 NESREIRKAEMREAR KL MR BEREERIEAR 5~500 ng
JE M5 FIERR RN E, EFEAE 4. A
XK
HPLC BAEP YRR, SCRIER, &6 wEtEE, REUZEM, FEAMFER,  ANEMERERERGR,  30~80ng
YR I E T A AR S [ B R B E PR ESEE
GC-MS/MS  #trefafid, ik, 70 TAEMPIRED, FNEK, B28 QHYWEE, 24707 1pg~5ng
BRSNS, R HTREPSEE S, AT A, PEEREY
EEXRKERAW - WE  ARBERE, AT 4L
TE, RES T B R A 25 FRAE K
LC-MS/MS N ATER)™, M eIk, #eA X T RS rreA, aiinEE 24508, WIEPE. 2 pg~5ng
AR, FrRtEsR, WERZ SRR DR SMEPES T, JUH
Moy FEA T HRRIEA
®3 IES FMKPEREREHERS A ZTN
Table 3 Conclusion of analysis methods of steroid hormone in blood in recent five years
:ﬁ Zfﬁ Rl R AT ik f;f’; fj i (pfiﬁi) i;
Mm%  Ald 2D-LC/MS LLE (FIERUT S/ e 44 Poroshell 120 EC Cyg 100 16
1% Ald LC-MS/MS SLE i 15 Luna Cs 416 59
i AD LC-MS/MS LLE (HEGRUT 2ERE) % 5.3 Kinetex™ Biphenyl column 60 60
T 60
CORT 400
11-DC 90
C 1900
C-sone 20
17-OHP 200
i  AD LC-MS/MS PP (FED) o 9.01 Cig column 126.1 6l
T 123.8
DHEA 625.0
mi#E E2 LC-MS/MS LLE (F&fR Z.F8-240) % 9 Phenyl Cyg 126 62
& E2 LC-MS/MS LLE (T2 ZHe-25e) Btk 7 X Bridge Cyg 123 63
Mm% El LC-MS/MS LLE( & Hk+ 2+ e ® 8 Cis 5 64
E2 i+ B B8 10
E3 10
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%R 3
S y ya < EE=N 5
o folrik R AT T Wi gfﬂ " i (p"fgiﬁ) i
MM E2 ECLIA — & — — 208 65
% E2 LC-MS/MS SLE % 83  Raptor2.7 pmBiphenyl 20 66
P
% E1 LC-MS/MS LLE CHIEEUT 26) [ 11 Kinetex C5 column 10.5 67
E2 11.9
E3 11.0
m#¥ C WAC-MS — & 6 silica based WAC column 1000 68
mi#k C LC-MS/MS online SPE % 4 Luna Phenyl-Hexyl 1810 69
& C LC-MS/MS online SPE & 16 Capcell Pak ADME column 1500 70
& P LC-MS/MS (Qtrap) ~ LLECZACT K&/MTBE-Ckt) 75 7 Poroshell 120 EC-Cjg 12.5 71
g P TF-LC-MS/MS PP (0.3 mol/L WifR%:-HEE & 10 Cyclone-P TurboFlow colum, — — 72
170HP 20 . 80) Hypersil Gold Aq column
AD
T
C
CORT
11-DC
Mm% Ald IA/LC-MS/MS PP+SPE i 11.5  BEH C5 column 15 36
C 50
P 50
AD 30
miE T CLIA/LC-MS/MS — & — — 10 39
21l AD LC-MS/MS LLE (HEE+ Bike) & 13.5  Hypersil Gold Thermo 5000 73
DHT 5000
MmE T LC-MS/MS SPME & 8 Poroshell 120 EC-Cyg 1000 22
DHT 1000
Ald 1000
MmiE T RIA/CLIA/LC-MS/MS LLE (Z.J) & 8.5  HSS T3 column 347.00 74
AD 42.30
17-OHP 25.70
El 9.45
E2 66.10
P 286.20
Mg T LC-MS/MS LLE+fT4{t.+SPE Btk 62 UltiMate 3 Kinetex Cg 1.0 75
AD-L 2.5
DHEA 2.5
AD 2.5
DHT 2.5
Mm% DHEA LC-MS/MS LLE (AT H WIS Poroshell 120 EC-C g 10 76
i
41l DHEA LC-MSMS PP (ZAE-HED & 11.7  Luna3 pum Cg 90 77
Mm% DHEA GC-MS/MS LLE (=& Hk) e 11 HP-5 ms column 30 49
Preg 40
T 20
DHT 60

T-%fd DHEA-iAEXME DHT- A %M AD-MMG —F AD-L-HEMG K% 170-OHP-170-¥25:220 P-Z20 C-BRRE  Ald-f [
DOC-Jit S Je i WF  E1-MERH  E2-Mf —RF E3-#f=#F CORT-¥ LJRF] MISPE-7 1 EDIZ [ MIZEHL  TF-LC-MS/MS-iii it il &% 1% 5t i
ECLIA-FAL2 RO e MP-1-52E-4- F LRI

T-testosterone  DHEA-dehydroepiandrosterone ~ DHT-dihydrotestosterone ~ AD-androstendione ~ AD-L-androstenediol ~ 17a-OHP-17a-hydroxyl
progesterone  P-progesterone  C-cortisol ~ Ald-aldosterone DOC-deoxycortisol ~ El-estrone  E2-estradiol ~E3-estriol ~CORT-corticosterone
MISPE-molecularly imprinted solid-phase extraction = TF-LC-MS/MS-turbulent flow chromatography = ECLIA-electro chemiluminescence

immunoassay MP-1-amino-4-methylpiperazine
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B BT AT GV E AR VEH UL B, A ORI RE AT diurnal fluctuation of testosterone, androstenedione,

UUSE NSk N Rey 5 ra TP N e L S e
KA TR LR R, NTAT M S 300 ) AR A 2 1
EUHER IS S . AL, HPLC-MS/MS 7 2K [# i
BRI SRR E AR, ARE T,
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