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Abstract
Fnn'nrc I-inke<l ImmLrrrtrsorbrnt Assav (llt-lsA) is vo imnrunologicirl steps sandwich type
assay" In the tirsl slerr thc holrtrone is capturcd bv a monocloni.il antibocl;' bound to the wells of a
micror.lrctcr FlaLc. irr 11;c second slep a hiolinl'lltcd ntonor:lonal antibocll, is acklsd with
slrcplavitlir -pcroxidasc conjr:galc. 1he biolinfiatetl irnLibodv binds tc the solici pirrsc atrtibody
cirtllFlct iitrtl. in ltrin. birtJs tlrc conjLtgaic'. Aficr incubalion. thc ',vells are rvlsirt'd iinci the
itrrli!,.ril co)ltnlcx boutrd to the wcll dcrtcotcLi bi'arlililion cif ch|onrogicr-.ic sllbstrate.'lhe jntcnsitt
of 1l;,: r',-rlotaljon is proportronal ti: thc hormorc collccntrrtion in llic sarirpie.iiL.lsA teclinitlr-rc tbr
lllc quanlitative detc:rminati0n ol Iri.iodolh;.rorirre ( lr). 'lctra-iorlot)ryr.oxinc 

('1 1)_ thyroid
!itintLrlatir,g ilortnotLr: (l-SII). prolactin (l)r'o1.). Lrrtcinizing lrormone (l,l{). Follicle Stintulatilg
llrirtrtotre (|Sti) and (lcsto.) conccrrlraiion rliLs rised. In present work the ntininum dc:tectable

of ltcrrnones by this techli{iue were estimaled to bc:

1'he studl'lvas conducled in Al-lihatiriiia
anC ainecl recovcry. precisiorr. ilccLlril.),

Fll-lSA fol the cletr:rrr ination ol hormor.r!-s
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and nriititrlurn deiectirtn linriL of analr,lical tcchniqrre

ir (.t5) sar-nplos ol'hunran scnrm.
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I ntrod uctitln
'l jryn.rid hornrolds ( l r. 11. l,nd I'Sll.)
pclfirrrn ntiurv inrilorianl liirtstioiis siicit as

growth. ccllulaf nrctaboli:il'11 iin(l gclldrai
hrinrone biilance' o I thc bori-v a:r u'cll as on

the mairricnancc of n.ictabrrljc rroil\';1) and

dcitlopn'rcnl of tlrc slir:ltla1 artd clpan
sy':;tcm f1'31. 'fhe ltot'rnlrue:; Ir illt1 fi
crilcuJrtc ir, lhc blood strcarl! nt{lstl,v bot.lnd

t0 tbe irlasrna lrotcirr anli tir,vroxinc I]iirding
Clobulin ('i BG). 'l hc conrenlrali{llr 01 l r is
lurrrrrh lr's; thal that oI l r. but iis mL:Lrbo]ic

polcrrc./ is nrLtch urfatcr l4l i,
|lctaDrrinll!1)u is irri iIrrpi)rla]rt frtitor in tIr:
dirgnosis oi' thvroicl discasc. Its

nlclls Llrcll l cn t has Lrncctvcred of ii valiant 01'

h,vper-tiryloiriisnr in tlri to|rxic pxtionts u'i1h

clciati.i '[,t \aluo airr-l ror-ilit] 'f ; r,alLrt:s i\1.
irt acidil.ion t,r hyltr:r'- th )'rorlilttt I r lc''cl:; arc
llcvaleci in trot'rr:tt ultr-' pt-clrr:rtr1 attd
'.rorrrerr rcctivinLr orirj c0n1[:iccl]1lVcs ol
estr)llcr) lfealrcnt [6. Tl,lncreaseci k.:vcl l'1

Itrs hecu lburrd irr hypcr-llryroirlisni cJu,: to

Citrc's dircas* [8], rhilc low lcvcl ot'l 
1

h,.is beot associale(l rvillt cr-rttgtrtiral Itl po-

thl;r'o ir-lisri [9].'f hl'r'oid stinrtrlatirrg
hornrone:: ( tSFt) is a gllcoprotcrn rvith

rnoleculal n'eigirL of appr'oxinraLcll 2ti.(X)i)
,laitoi.is cotisisting o1' 1','';o chctrricirllv
dr Jl'creni itrlr. unii s, alpha iirrcl'ncttr. A I LhriLt gl,

the colrccnliali()n ol 'l Sli in thc biorrti ts

r;r1rorrc1;v 1or.v. i1 is csscntial fi)[ t]ie
rlainlcr.ance oi norma} t)rl rrrid iirnction

l1{)l.llLrnran pn:Irctin is sr:cletccl liot.n
ar.itr:riol pituilarv gland in both nren and

rvomen. llurlau pr-r,riactin is a single chairr
polypepLidc hormonc with n'iolecular rveight
tif approx in.ia1c11' 23,000 daltrins [1 1].

Wonren nornrrlll'have siighilv highel basal

prrLrctin lcvels tlran nrcn. thc primar,v
1'urrcljo:rs of plolaclirr arc to initiaLc brcast
ilt:vcloprncnl and maintain lactation [121
l)Lrrirrg pregnancy, prolactil lcvels it:cteasc
progfes:iivsly lo between 10 to 20 tilnes
nolnal .,'a iuc [ 13 ]. tsreast-leeding mothers
rr;linlain higir levcls ol prolactin and i1 nray
t.rl\c \e\ -r':,1 nrr'l)llri lirf sefirJn contctltri.lti(\n
to fetun) to lroll-prr:gniul levels. '[ he

datcrninlr{ior.] o{- prolaclin concclllration is

hclplirl in tliagnosing h1'pothalanric pitLiilary
tlisolder ll4I. irLolaciin lsvels arc elcr,:iteci in

lcrra I d iscasc, h1'potir;vroi di s:l anci i n creasccl

b1' clrugs sucl.r :rs chloro-plomazinc I I 5].

i-ll is gll coprctein rvilh Inolccitlirr weighl of
irppi,.)xir']laiely 30,000 daltons. A lLu:k ol
secretion b,v- thc antcrio pit0ilary ntry car-lsc

low,.:r [-ll lcvcl [16]. Foliiclc stimuiating
lr,lrlo e (lrSl{)is intinalell involvcd in thc
orowlh ancl rcpiLldlrcii\,r aciivities ol' thc
gr:rra'Ja) tissues, r.rhir:h s)'i)thcsize.l ard
se crctcd nrle aud le malc sex hot mone:;,

higlr levr:l of'T;Sll in men n)ir)' be Iourtd in
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microtiter plate reader, and micropipettes.pdnlary testicular l'ailure, renal failure and
hypothyroidism [17].'festostcrone (17F-
hydroxyandrost-4-ene-3 -one) is a Ciq steroid
rn'ith an unsaturaled bond between C-4 and
C-5. ketcn group in C-3 and a hydroxyl
group iri rhe B-position at C-17. Tl.ris stcroid
honnoire has a molecular weight .rf 2 88.4
claltons [181. T€rstosterone is responsible lbr'
dcvelopment c,f secondarl' male sex
characteristics and its mer5rrrement is

helpful in evaluating the hvpogonal states

[19]. trn r.vorrren, high levels ol 1es1os1ero1re

are genernlly found in hirsutisur and
virilizarior,. P, 'lr c]:ti.' ,,\aric\. ovarian
tumors. adrenai tumors and adren:rl
hyperylasia, in rneii high ievel oi
testosterone are associateci to hypothalamic
pituitary disease, testicular iumors and
prostate cancer, while lorv level of
lestosterone can be found in patients r.r'ith

hr popitriitarirm .tnd scnrr cuto-inrrrrrrne
ciisense [20].

Experirnental, Reagents and results
in the 1'3. Tq and TSFI determination, a

certain anount of antibod,v is coated on
micro-titer welis. A measured arnount of
patient's serum and a constant amount r.1 'l I
conjugated 1o horseradish peroxidase are

addecl tc tl.rc nicro-titer r.veils during
incubrtio:r. l;. I r. rnd fSll conrpetc l'or the
limited binding sites or-r the anti- T:. -f,r 

and
TSII antibody. After 60 minutes or higher
incubation at room temperati.ire, the weils
are 'nrashed 5 times b;r phosphate buft'er
solution to iemove unbound Tr, l-+ and TSH
conl,ngate, A solutior.r of
tetrarrethylbenzidine (TivlB) is thcn add and
irrc';blted for 20 minrnes. Iglxliilrg irr the
I Io\ r')nnnl,.rrr ni hlrre cnln1. Jhg 1,il6p
deveiopment is stotr4red with addirion of 1|.i

i-{Ci and rhe metedals were useci stop
sclution i1N HCI), tetramethylbenzidine
(TMB), Rebbit Anti-hormor.r reagcnt.
hornone-l{RP conjugateci reagent, ltonnclne
stirnciarC schriions^ micrometer rvell.

The absorbance is measured
spectrophotometrically at 450 nm.The
fbllowing procedures rvere used for the
delermination of thyroid gland hormones:-

1,0 determination of T j
1- Pipette 50 pl of standard (0, 0.75, i.5,
3.0, 6.0 and 10 ng/ml), sample and controls
in appropriate wells.

2- Dispense 50 prl of antibody reagent
into each well. rnix thoroughiy for 30
seconds.

3- Add 100 pi of r,rorking conjLrgate
reagent (0.1 ml of 50 Tr -HRPO
conjugate dih-r1gn1; and mix fbr thirty
seconds.
4- Incubate at room temperature for 60
m in u lcs,
5- Remove the incubation mixture by
flicking plate contents into washing
contarner.
6- Rinse and flick microtiter well five
tirres with distilled water.
7- Dispense 100 lrl
tetramethylbenzidine (TMB) solution
each well for l0 seconcls.

8- incubate at l'oom temperature in the
dark for 20 minutes without shaking.
9- Stop the reaclion by adding 100 pl of
stop solution (lN HCI) to each well. The
yellow color.u does not absorbs at 450
nn].
10-Read optical densitl' at 450 nm with
microtiter well reader within fifleen
minutes.
11-The results obtained are listed in
Tabie - i -

2.0 determination of T4
The same procedure was used for
determination of T3 except the following:
2.1 Standard concentration of Ta (0, 2.

5,10,15,25 pg/dl).
2.2 Sample volume, standard and control
25 pl.

of
1n
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microtiter plate reader, and micropipettes.prinrary testicular I'ailure, renal failure and
hypothyroidism [17].'festosterone (17F-
hydroxy'androst-4-ene-3 -one) is a Ciq steroid
rn'ith an unsaturated bond between C-4 and
f,l-5. ki:tcn group in C-3 and a hydroryl
group in the B-position at C-17. This stcroid
honnoire has a molecular r'veight of 2 88.4
cialtons [181. Tostosterone is responsible lbr'
development c,f secondarl' male sex
uharacteristics and its mejrsrrremcnt is

helpful in evaluating the irvpogonal states

[19]. trn r.vorrren, high levels ol iestoslerone
are genernlly found in hirsr-rtisur and
virilizii r ior,. P,'llc]:ri.. ,,\arics. ovarian
tunors. adrenai tumots and adren:rl
hyperplasia, in rnen high ievel oi'
testosterone are associateci to hypothalamic
pituitary disease, testicular iumors and
prostate cancer, while lorv levei of
lestosterone can be found in patients uith
hrpopittiitarism .rnd scnrr cuto-inrrrrrrire
ciisease [20].

Experimental, Reagents and results
in the 1'j. Ti and TSFI determina-tion, a

certain amount of antibod.v is coated on
micro-titer welis. A measured arnount of
patient's serum and a constant amount r.1 T I
oonjugated to horseradish peroxidase are

addecl tc tl.rc nicro-titer rveils during
incubrtio:r. 1,. fr. rnd fSll conrpetc l'or the
limited binding sites or-r the anti- T:. 1,r and
TSII antibody. After 60 minutes or irigher
incubation at room temperatiire, the weils
ne 'nrashed 5 times b;r phosphate buft'er
scllution to iemove unbound Tr, l-+ and TSH
conl,Lrgate, A solution of
tetrainethylbenzidine (Tlv1ts) is thcn acld and
irrc'.rbated for 20 nrintrtes. Iglxliilr3 irt tlte
development of blue color. The color
deveiopment is stopped with addition of 1|.,

i-{Cl and rlie metedals were useci stop
solution ilN HCI), telramethylbenzidine
(TMB), Rebbit Anti-hormor.r reagcnt.
hornone-l{RP conjugateci reagent, hormone
stanciarC schriions^ micrometer rvell.

The absorbance is measured
spectrophotometrically at 45C nm.The
following procedures rvere used for the
determination of thyroid gland hormones:-

1,0 determination of T j
1- Pipette 50 pt of standard (0, 0.75, i.5,
3.0, 6.0 and 10 ng/ml), sample and controls
in appropriate wells.

2- Dispense 50 pl of antibody reagent
into each well. rnix thoroughiy for 30
seconds.

J- Add 100 pi of r,rorking conjLrgate
reagent (0.1 ml of 50 Tr -HRPO
conjugate dih,r1sn1; and mix fbr thirly
seconds.
4- Incubate at room tempefature for 60
m in u lcs,
5- Remove the incubation mixture by
flicking plate contents into washing
contarner.
6- Rinse and flick microtiter well five
tiures with distilled water.
7- Dispense 100 lrl
tetramethylbenzidine (TMB) solution
each well for l0 seconcls.

8- Incubate at l'oom temperature in the
Jark lor 20 minulcs without shaking.
9- Stop the reaclion by adding 100 pl of
stop solution (1N HCI) to each rvell. The
yellow color.u does not absorbs at 450
nll].
10- Read optical densitl' at 450 nm with
microtiter well reader widrin fiflecn
minutes.
11-The results obtained are listed in
Tabie - i -

2.0 determinotion of T4
The same procedure was used for
determination of T3 except the following:
2.1 Standard concentration of T+ (0, 2,

s,10,1s,25 pg/dl).
2.2 Sample volume, standard and control
25 11,1.

of
1n
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2,3 'l'he reagent in aPPlied kit lbr
rietertn ination \\'ere used

2,4 'ihe results obtained are shown
'fable -2-

'f+

llt

3,A (letermination of TSH
3.1 Reconstitute each lyophilized standard

with 1 ml distilled water and aliow the

reconsiituled matelial to stand at ieast 20

rnittutes.
3.2 l)isper:'se 100 p1 of standarrl (0, 0 '<' 2 0'

5 o; lo.o, 25.0 plulml), sarnPle and

r.)Onlro ls in appropriate r.vells.

3,3 Repeat the same procetluie for T-.'

dettrtnination except fSH teagents

sliould be aPPlied.

3.4'lhe results oblained are listed in

Table -3 -.

4,A tleternination of Prolactirt
4.1 Secure the desir:ed nunlb*l of coaled

well in the holder'
4.2 Dispense 50 pi of standard (0,5' i5'

50, 100, 200 ngAnl)' sample ano

conttols in aPProPriate wells

4."3 Dispense 100 Pi of enz)'me

coniiigate reagent into each well'

4.,1 Gently mix for 10 seconds'

4,5 ln,:ubate a1 rocm temperature ior 45

mintttes.
,1,6 Remove the it.rcubation mixture bv

tiiclthrg piate contdrlts into sink

4.? Itinse and flick the microtiter wells

five tirnes with distrlled rvater'

4.8 Strike the wells sharp onto absorbenr

paper,
4.4 Dttp*nt" l00pl tetramethylbenzidine

(Ii4P) reagerit into each well Cer':tly

mix fbr 10 second s.

'1.10 lncubale a'! room tempel ature

in the dark for 20 ntinutes.

4.l.l Slop rhe reaction bY adding

1.13 Read the optical density at

450 nm rvith microtiter plate reader

within 15 minutes.
4.t4 The results obtained are listed

in 'l'able -4-.

5.A Deknnination of LII
5.1 Dispense 50 p1 of standard (0' 5, 15'

50, 100, 200 mlu/ml). samPle and

controls into aPProPriate wells

5.2 Use thc same steps for detemrtnatton

oi prolactin except the reagent for

LH should be used'

5,3 The results obtained are recorded in

Table -5 -.

6.0 Determination of FSH
6,1 Dispense 50 pl of standard (0' 5'

15.50, 100,200 mlu/ml)' samPle

and controls in aPProPriate wel)'

6.2 ApPl,v the same steps for

determination of prolactin except

the reagent in aPPlied kit for FSII

should be used

6.3 The lesults obtained are listed in
Table -6-.

7 ,0 Determination of testosterofte

1.1 Secule the desired number of
coated weli in the holder'

7.2 Dispense 10 prl cf standard (0, 0 1'

0,5, 2.0, 6.0, 18.0 nglntl)'
7,3 Dispense 50 Pl of iabbit anti-

testosterone reagent into each weii

i.4 N{ix fbr 30 seconds'

7,5 It.tcubate at 37 C" for 90

mlnutes.
7 .6 Rinse and flick the mtcro-

welis five tines with phosphate buffer

solution.
7 ,i DisPense 100Pi

letramethylbenzidine ('fMP) reagent

into each well
7.8 lncubate at room temperature

( 18-25 C) tbr 20 minutes'

100 pi of stop solution to each well'
4.72 GendY mix fcr 30 seconds,

the color changes from blue io
l ellor.v coior.
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1.9 Stop the reaction bY adding
100 pl of stop solution into each

well.
7.10 Read the absorbance at 450

nm.
7.ll The results obtained are

shown in Table -7-.

8.0 Determination oJ llormones
in Human Serum
8.1 The blood sarnple (5 cc) was

drawn from a hcalthy person (Age
45 years) after taking his
agreemgnl.

8.2 Blood sample was collected in a

test tube and centrifuge to obtain

serum.
8.3 The determination of hormones

was carried out on fresh scrum in
the same day using the Procedure
for calibration standard curve of
each hormone.

8.4 100 pl ofthe highest standard
concentration of caclr hormone (100
pl) was added to the serum and the

experiment repeated to estimate the
recovcry ofeach hormonc in serum.

8.5 The results obtained are described in
Table -8-.

9.0 Stotktical Determlnatian of
Minimum Detec&ble Concenttation
(MDC) of hormones

9.1 The lrtlnlmum cletectable
concentration of honnones by
F,t-lSA assay' were measured multiple
by 2 SD from the mean of zero

standard [21].
9.2 Standard Deviation (SD) for each

hormone was calculated ttsing the
below equation

n*l

Where
S = Standard Deviation
X : value obtained fiom each

measwement

1l-) = mean valus of the measurements
n = numbgr or measurements

9.3 The fesults obtained are listed in
Table -9-.

.11. s * x.l-
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fTabk {2 }:- The standan.l curvc o

0 2.650 2.600 2.613
2 1.780 1702 1.768 1.750

5 1.040 1.030 1.290 1.120

10 0.720 0.700 0.722 0.714
l5 0.600 0 600 0.585 0.595

25 0.-l02 0.4 00 0.391 0.394

rolactin

Of LH.Th

:- Thc standard curve

Ta 4):- l'he standard curve o

0 050 0.052 0 055 0.052

5 0.t60 0.16(r 0.1 60 (J.)62
'15

0.3 80 0.3 8.1 0.182 0.38 r

50 1.040 1.04'7 I .041 l.043
100 1.700 t.730 I .710 1 .720

200 7.644 2.645 2.600 2.620

able {5):- 
-l-he standard curve

0 0.041 0.040 0.043 0.041

5 0, r40 0 |46 0.148 0.144

l5 0.128 0.32s 0.328 0.117

50 0.946 0.940 0.945 0.944

100 1.657 r.650 r656 I .654

2t)0 2.-7 t0 2.700 2.'720 2.7 10

t57
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standard fFSH.

Table (9):- Statistical determination of of hormones

0.05
2

abic ({r):- I he slandard curve o

U 0.050 0.05 5 0.05 3 0.0s2

5 0.1 34 0. 130 0.136 0.r33

t5 0.265 0.260 0.265 0.263

5 t-) 0 788 (i.780 0.78 8 0.182

100 I .482 1.480 r,483 1.481

200 2.883 2 880 2.887 2.8{tl

dard curve of 'Iestosterone'

:- Determination of hormones in h

1.5 r _.,3 -* l0 ng/r'nl 
-j 

0 5

A - ActLral concenttation of hotrlout: cletccted in hulnan sel'um'

B ='Iire concentration of hormone after the addition of known alnount of it'

0.6 - l.ll5 ns/ntl

3.0 - 1,1.7 n

l.2l 7.11 rulLr/ml

l0 ll nrlLr/rnl

0.(J l9 0. 1 17

1.210 r 1.10

r58
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0.{l +
0.9u1

_-l--
0.05

3

0.01
0

0.04
3.04

5

1 .1.s

Discussion
l'hc rcsuhs in 'I'abie 

t I ). (2). and (3) indicatc
the fbllowins:
l-l'he concentraliorl ol l j and '1 4 are

inversely propollional to the absorbanr':e
figur"c (1) and (2)

2-'lhc concenlration of 'lSi{ is direclly
proporljonal to the absorbance figure (3).
3.lhc lesults are reliable and reproducible
but trrrbiclity and hetrolysis should give poor
prccision.

'fhc measurements of prolactin, Lll, and
IrSII are recorded in l'ables (4-6), illustratc
thal concentration of lrolmones cltreclly
ploporlional to color intensity of the tcst
samples figure (4-6). Ihe detennination o1'

the hormone will give 1'alseli, elevated
absorbance reading if insufficient wash
Lrscd.'fhe cla1a in lable -7- inriicate that tlie
intensity of the color lbrnted is proporlional
to the anount of enzyme prcsent and is
inverscly related to the an)oulrt of unlabelled
'l'estosterone concenlratjon in the sanrple
fig. (7).

c
c)

* 1.

-a
C
!q.

810 12
'l ( 6, r1 (r1g/,n')

Figure (l):- Calibration curve ofT3,

15q
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3

O

iD

!

d

5 l{l 15 20 25 30
14 Cur,,. {p5rdl)

Figure(2):- Calibration curve of T1.
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'I':tblc {l(}):- (',mparistin hetwccir MDC dctccted bl,prescnt lr,(}rk and other sfudies.

0.215
0 1,17 0.4 (Rc1. 22
0.t50 o? (llq1._Zl)

2.00 (Ttct 2.1)

2.01r ( itel. 2.1)

2 -s (l{cl. 22) i

LAiGeI ,Jr_ l

Ilic dilJi:r'crrec in rcsLrils i; due 1o r.2ltlll)nl
Cfiors, ri\,ltclril{i,:: errors aud ilrc conditittr.:s
annllris Lr:lccl itr the laLrrrralor.r.

Conclusion

Ii'.;liai;1e ancl rcprotlLrcibl() rcst.llts ob1:rjrrerl
Itr.t:ti lhr risc ol pr'cvious pfilcc(jLlfes jl.] this
r,-\ .ri,.l,. lii,.' :L'rr-iri,i \. I,f.:,. i.:r\tl
accrlrac!. tft:co\.,if) ttrrd ntirrjrlirrnr d,rlcclioJl
liD!t ol- aniiiyrir:ul nrr:ljror.j tir-c g0,-rrl cr.t0Ur.rit
lirr dctr:rrrrirr;,rtir.l.l ol h(rn'!ronct in lrlnt:in
sifl[.].r by eIzriIe Inrmulrolissav tech iquc.
The sclr-irr. sanrltlt demcins;iriitirrg )ipcnrt.r,
hcmt;Jysis lr tr.u'biriity shuLlli"l nrii bc usccl in
tiris lcclrniqrrc dilc to elcvltte.l absorbancc
rt:ticlings r..,'i1I give poor.precision ar"rd fiiiselv
t..'..11!. \\'c r..,.y11,11.'11.J,'.1 r:.iirf .. 2.rr,|,.
lrnl]iL]n(),ls\a\ tcchniqrie iI tieternrirralion o1'
horntoncs in huntan scrLrnt becarrsc tlris
trierlbori oi anuly.;is is cl'lcl11 lvailable. c.rsv
to use anLi inorc scr.rsiiivc tltan eoioLrinrellic
rlcthoe i. llad io in.l l'illltoii".ili:ry tcclrniqLrc rlorc
stnsilivc than cr':zr trrc intrr;unoassal br-il the
irst tech;riqrrc i; cxpr.nslic and dilljcLrlt trr
usc in d.ienlliualion o1'hornroncs in huilarr
sc flt l't L
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