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Sex HormonesSex Hormones AnalytesAnalytesSex  Hormones  Sex  Hormones  AnalytesAnalytes

GonadotropinsGonadotropins
A dA dAndrogensAndrogens
EstransEstrans
ProgestinsProgestins
OthersOthersOthersOthers



MethodologyMethodologyMethodologyMethodology

BioassaysBioassays
IIImmunoassaysImmunoassays
ChromatographyChromatography
Mass SpectrometryMass Spectrometry



IMMUNOASSAYSIMMUNOASSAYSIMMUNOASSAYSIMMUNOASSAYS

AdvantagesAdvantages DisadvantagesDisadvantagesAdvantagesAdvantages

Are FastAre Fast

DisadvantagesDisadvantages

AnalyteAnalyte HeterogenietyHeterogenietyAre FastAre Fast
Are Easy to PerformAre Easy to Perform
Has Low CostHas Low Cost

AnalyteAnalyte HeterogenietyHeterogeniety
Antigenic EpitopesAntigenic Epitopes
Antibody AffinityAntibody Affinity
Detection LimitsDetection Limits
Binding to ProteinsBinding to Proteins
Calibration Calibration 



ImmunoassaysImmunoassaysImmunoassaysImmunoassays

RIARIA
EIAEIAEIAEIA
FIAFIA
CL  or  ECLCL  or  ECL



GonadotropinsGonadotropins
((FSH, LH, FSH, LH, hCGhCG))

Are Glycoproteins with two subunitAre Glycoproteins with two subunit
11)) b it i id ti lb it i id ti l11) ) αα subunit is identicalsubunit is identical
22) ) ββ subunit is differentsubunit is different
Methods problems includeMethods problems include
11)) CrossCross--reactivityreactivity11) ) CrossCross reactivityreactivity
22) ) Detection limitDetection limit
33)) C lib tiC lib ti33) ) CalibrationCalibration



GonadotropinsGonadotropins
(FSH, LH)(FSH, LH)

FSH and LH has periodical, diurnal, and FSH and LH has periodical, diurnal, and 
pulsatile secretionpulsatile secretionpulsatile secretionpulsatile secretion
Serum is the preferred specimenSerum is the preferred specimen
Are stable for Are stable for 8 8 days at RT, days at RT, 2 2 weeks at weeks at 
44ooC, and up to one year at C, and up to one year at --2020ooCC
MeasurmentMeasurment in urinein urine



ANDROGENSANDROGENSANDROGENSANDROGENS

Total  testosteroneTotal  testosterone
F t t tF t t tFree  testosteroneFree  testosterone
DihydrtestosteroneDihydrtestosterone
DHEA  and  DHEASDHEA  and  DHEAS
AndrostendioneAndrostendioneAndrostendioneAndrostendione
1717--KSKS



Total TestosteroneTotal TestosteroneTotal  TestosteroneTotal  Testosterone

Measuring all three formsMeasuring all three forms
DHT H I t fDHT H I t fDHT Has InterferenceDHT Has Interference
First morning sample is preferredFirst morning sample is preferred
Serum or heparinized plasma can be usedSerum or heparinized plasma can be used
Specimen is stable forSpecimen is stable for 33--77 daysdaysSpecimen is stable for Specimen is stable for 33 7 7 days days 
refrigerated and up to refrigerated and up to 1 1 year at year at --2020ooCC



Total TestosteroneTotal TestosteroneTotal  TestosteroneTotal  Testosterone

No steroid, thyroid, ACTH, estradiol or No steroid, thyroid, ACTH, estradiol or 
gonadotropin medications should be givengonadotropin medications should be givengonadotropin medications should be given gonadotropin medications should be given 
for for 48 48 hours before sample collection  hours before sample collection  
I t t ti d SHBGI t t ti d SHBGInterpretation may need SHBG Interpretation may need SHBG 
ConcentrationConcentration



Free TestosteroneFree TestosteroneFree  TestosteroneFree  Testosterone

Is better for assessing androgen status, Is better for assessing androgen status, 
specially when total testosterone resultsspecially when total testosterone resultsspecially when total testosterone results specially when total testosterone results 
are abnormal or there is variation in SHBG are abnormal or there is variation in SHBG 
concentrationconcentrationconcentrationconcentration



DihydrotestosteroneDihydrotestosteroneDihydrotestosteroneDihydrotestosterone

Is a marker of peripheral Is a marker of peripheral diordersdiorders of of 
androgen action and formationandrogen action and formationandrogen action and formationandrogen action and formation
May increase in May increase in hirsutismhirsutism
May decrease in testosterone function May decrease in testosterone function 
impairmentimpairment



DHEA and DHEADHEA and DHEA--SSDHEA  and  DHEADHEA  and  DHEA SS

In female exclusively and in male mainly IsIn female exclusively and in male mainly IsIn female exclusively and in male mainly Is In female exclusively and in male mainly Is 
produced by adrenalsproduced by adrenals
Is useful in assessing increased androgenIs useful in assessing increased androgenIs useful in assessing increased androgen Is useful in assessing increased androgen 
production by adrenals (due to tumor or production by adrenals (due to tumor or 
hyperplasia)hyperplasia)hyperplasia)hyperplasia)
DHEA show a circadian rhythm which is a DHEA show a circadian rhythm which is a 

fl ti f ACTH ti It l ifl ti f ACTH ti It l ireflection of ACTH secretion. It also varies reflection of ACTH secretion. It also varies 
during the during the mensturalmenstural cyclecycle



DHEA and DHEADHEA and DHEA--SSDHEA  and  DHEADHEA  and  DHEA SS

Because of longer halfBecause of longer half--life DHEAlife DHEA--S showS showBecause of longer halfBecause of longer half life, DHEAlife, DHEA S show S show 
no circadian rhythmno circadian rhythm
Serum is PreferredSerum is PreferredSerum is PreferredSerum is Preferred
Early morning, Early morning, beforbefor 1030 1030 is preferred for is preferred for 
DHEADHEADHEADHEA
No steroid, No steroid, ACTHACTH, estradiol or , estradiol or 
gonadotropin medications gonadotropin medications shluldshluld be given be given 
for for 48 48 hours before sample collectionhours before sample collection



1717--KETO STEROIDS (KETO STEROIDS (1717--KS)KS)1717 KETO  STEROIDS  (KETO  STEROIDS  (1717 KS)KS)

Mainly Includes DHEAMainly Includes DHEA AndrosteroneAndrosteroneMainly Includes DHEA, Mainly Includes DHEA, AndrosteroneAndrosterone, , 
EpiandroseroneEpiandroserone, , EthiocholanoloneEthiocholanolone
In men approximately one third originateIn men approximately one third originateIn men, approximately one third originate In men, approximately one third originate 
from testes, and remaining from  adrenalsfrom testes, and remaining from  adrenals
I d i d l t l i lI d i d l t l i lIn women, are derived almost exclusively In women, are derived almost exclusively 
from adrenalsfrom adrenals
Increased Increased 1717--KS seen in testicular tumors KS seen in testicular tumors 
and adrenal hyperplasia or carcinomaand adrenal hyperplasia or carcinoma



ESTERANSESTERANSESTERANSESTERANS

EstradiolEstradiolEstradiolEstradiol
EstronEstron
E t i lE t i lEstriolEstriol
Unconjugated Unconjugated estriolestriol



PROGESTINSPROGESTINSPROGESTINSPROGESTINS

ProgesteroneProgesteroneProgesteroneProgesterone
1717--OH ProgesteroneOH Progesterone
P di lP di lPregnandiolPregnandiol
PregnantriolPregnantriol




