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ll&ier, R.: Radioimmunoassay for Iutehdzing hormone in bovine species based on 
commercially available reagents. Acta vet. scand. 1988, 29, 61-66. -A radioimmu
noassay method based on commercially distributed antibody and antigen for mea
surement of bovine luteinizing hormone is presented. The method is characterized 
by (1) intraassay coefficient of variation (C.V.) from 1.3 to lOOfo, and (2) interas
say C.V. from 4 to 18%. The specificity is illustrated by the cross reactivity of 
bFSH which is found to be 0.4%. The method provides good correlation with a 
previously well characterized method. Also the influence on sensitivity of length 
of incubation time is discussed. 

Introduction 
The role of luteinizing hormone (LH) in re
productive endocrine regulatory mecha
nisms in cattle has been subject to extensive 
studies (e.g. Niswender et al. 1969; Peterson 
et al. 1975; Schams et al. 1977; Greve et al. 
1983; Bernard et al. 1983; Walters & Schal
lenberger 1984; Walters et al. 1984; Callesen 
eta/. 1986; Goff et al. 1986), thereby empha
sizing the demands for precise measurement 
of the hormone. 
As a consequence of the development of ra
dioimmunoassay {RIA) technique in the late 
fifties (reviewed by Yalow & Berson 1971) 
together with advanced gonadotrophin puri
fication, LH-RIA is now the most wide
spread method for quantification of bovine 
LH (e.g. Niswender et al. 1969; Schams & 
Karg 1969; Stupnicki & Madej 1976). The 
method provides high sensitivity and repro
ducibility in combination with a high capaci
ty and rather low costs - once the special 
equipment for handling of radioisotopes is 
available. 

Meanwhile LH-RIA has to a great extent 
been restricted to large and well equipped la
boratory units having the facilities and re
sources to handle both high grade purifica
tion of protein hormones and immunization 
for achievement of specific antisera - or ha
ving the opportunity to be supplied from 
such laboratories. 
In this paper a RIA method based on antise
rum against bLH and purified bLH both of 
commercial origin is presented, and it ap
pears to be reliable and reasonably easy to 
perform. 

Materials and methods 
Chemicals 
All reagents were of analytical or higher gra
de. 1251 (Nal) was obtained from Amersham 
(Bedford, UK). bLH, bFSH, rabbit-anti
bLH-antiserum, and immobilized anti-rab
bit-IgG (2. antibody) were all purchased 
from UCB-bioproducts (Braine-1' Alleud, 
Belgium). Sephadex was supplied from 
Pharmacia (Uppsala, Sweden) and What-
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man cellulose CF-11 from Whatman (Maid
stone, UK). 

Buffers for LH-RIA 
50 mmol/l sodiumphosphate, 10 mmol/l 
EDTA, O.lOJo BSA, O.OlOJo Thiomersal R; 
pH=7.50. Wash solution: 20 mmol/l so
diumphosphate, 140 mmol/l sodiumchlori
de, and 0.05% Tween 20, pH=7.50. 

Preparation of 125 1-LH 
bLH was iodinated using the chloramin T 
oxidation method (Greenwood et al. 1963) 
with gel filtration over Sephadex G-25 fine 
as purification immediately after the reac
tion, the gel being equilibrated with 10 
mmol/l sodiumphosphate pH= 7 .50, and 
eluted with 10 mmol/l Tris/glycin, 0.1 OJo 
BSA, pH= 8.6. The tracer was further puri
fied by absorption to Whatman CF 11 cellu
lose and elution with 1: 1 diluted equine se
rum. Each tracer preparation is characteri
zed by self-displacement analysis (Calvo et 
al. 1983) and normally a specific activity 
around 50 Ci/g corresponding to 0. 7 1251 
atom per LH molecule is achieved. The tra
cer was stored at -20°C, cellulose purifica
tion was performed once a week. Per assay 
20,000-30,000 cpm was used. 

Hormone solutions and controls 
The bLH is referred to have a potency equal 
to 0.9 x Standard NIH LH-B4 and to be con
taminated with bTSH < 1 OJo, bGH <0.1 OJo, 
bFSH < 0.1 OJo, and it was used for iodina
tion and for standard series ranging from 6.4 
to 0.1 ng/assay by serial dilution in buffer. 
To verify cross reactivity bFSH (referred to 
equalize 28 x NIH FSH-Bl and to be conta
minated with bLH < 0.60Jo) was used in 
amounts from 125 to 7.8 ng/assay in serial 
dilution. 
Control plasmas were used in 3 LH levels 
around 20%, 500/o, and 80% of the maximal 
binding. 
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Anti-bLH-antiserum 
The antiserum is referred to have the follo
wing specificity expressed as cross reactivity: 
bFSH 0.50Jo, bTSH 0.40Jo. The antiserum 
was diluted with RIA-buffer to a stock solu
tion which was frozen in aliquotes and dilu
ted 100 x before RIA. Final titer used was 
120,000 (100,000 suggested by the manufac
turer), in this way a maximal binding around 
30%, and a half maximal binding equal to 
0.6-1.0 ng LB/assay was obtained when the 
above written amounts of tracer was added. 

LH-RIA procedure 
100 µl standard, control or sample plus the 
above mentioned amounts of tracer and an
tibody are mixed in a total volume of 500 µl 
and incubated at room temperature for 40-
48 h. Separation of unbound and bound 
fraction by use of immobilized 2. antibody 
according to the manufacturer: 30 min incu
bation at room temperature, centrifugation 
2500 x G for 15 min at room temperature 
followed by decantation. Resuspension in 
wash solution and repeated centrifugation 
and decantation. Counting of radioactivity 
for 2 min in a Selektronik solid phase scintil
lator. 

Niswender LH-RIA 
The analysis follows the protocol by Niswen
der et al. (1969). 

Blood sampling 
Sampling during induction of superovula
tion is described elsewhere ( Callesen et al. 
1986). 

Statistical methods 
Dose-response relation is calculated by 
means of a computerized log/logit transfor
mation. 
Results of measurement of LH using diffe
rent methods were correlated by linear re
gression. 
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Results 
The LH-RIA method was characterized by 
the following parameters: 

Precision 
Precision is illustrated by intra- and interas
say coefficients of variation (Table 1) and by 
parallelism between dose-response curve 
and serial dilution of plasma with a high 
content of LH, shown graphically in Fig. 1. 
Intraassay C.V. from 1.3 to 10% and inter
assay C.V. from 4-18% were obtained. Pa
rallelism is expressed by the regression lines 
for log/logit transformation, y = ax+ 13, (x, 

Table 1. Intra- and interassay coefficients of varia
tion (C.V.) for 5 different plasma's. Intraassay: 
Single determinations, n = 6-10. Interassay: Mean 
of duplicates, n = 7-11, concentrations in ng LH/ml 

plasma. 

Intraassay Interassay 
Plasma Mean c.v. Mean c.v. 

1.06 0.102 1.24 0.182 
2 2.70 0.047 2.89 0.065 
3 3.60 0.031 3.75 0.048 
4 9.37 0.091 8.77 0.042 
5 22.2 0.013 21.1 0.089 

FIGURE 1. 

Dose response curves. 

01 10 100 • 
10 100 b 

Figure 1. Jog/logit transformations of doseresponse relations, ordinate: (a) = In (hormone amount per assay), 
(b) = µI plasma per assay, abscissa = Jogit to bound fraction. 
(1) Standard curve for LH-RIA, regression line: 
y = -1.048 x - 0.029; r = -0.999. 
(2) Serial dilution of high-LH plasma, ordinate (b), regression line: 
y = -1.064 x + 0.171; r = -0.998. 
(3) bFSH cross-reactivity in LH-RIA, regression line: 
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Discussion 
The assay parameters are described as fol
lows: 
Precision 
Intra- and interassay coefficients of varia
tion are examplified in Table 1. As could be 
expected the variation is enhanced the longer 
the distance to the midpoint of the standard 
curve. Except for the lowest LH concentra
tion, all C. V. values are below lOOJo: i.e. 4-
90/o between 2 and 20 ng LH/ml plasma for 
interassay C. V. From Fig. 1 it is obvious that 
the slopes of the dose-response curve and the 
plasma dilution curve are identical in a range 
from 1 to 70 ng LH/ml plasma. 

Specificity 
Fig. 1 also shows a dose-response curve for 
bFSH. It can be calculated that the cross 
reactivity (C.R.) equals 0.40Jo at 50% of ma
ximal binding - this value is close to the cha
racteristics given by the manufacturer (C.R. 
= 0. 5 O/o, content of LH in FSH preparation 
<0.60/o). Thus, it is stated that the assay ful
fills normal demands to specificity. 

Sensitivity 
The least detectable amount is below 0.5 ng 
LH/ml plasma when usual assay procedure 
is followed, and LH-RIA is sufficiently sen
sitive to measure naturally occurring LH 
concentrations. 
Incubation time plays a great role for the 
sensitivity. Table 2A depicts a decrease in li
nearity between samples measured after 20 h 
respective to 40-48 h of incubation for values 
below 4 ng LH/ml plasma as expressed in 
the difference in coefficients of correlation. 
When using 40-48 h of incubation the me
thod provides a good correlation to an esta
blished method (Niswender et al. 1969) over 
all (y = 0.929 x+0.125; r = 0.996. t = 
2.208 > P(0.05)) in the range of naturally oc-

-curring concentrations of LH, and also 
when different intervals of the dose-respon
se curve are examined, as can be seen from 
the comparison in Table 2B. This relation is 
also illustrated in Fig. 2, and no significant 
differences are seen between results obtained 
when comparing the two methods. 

Conclusion 
A RIA based LH analysis which is based on 
antibody and antigen from commercial 
sources has been introduced in our laborato
ry. It appears that the quality of the analysis 
is sufficient to fulfill the demands for a pre
cise measurement of bLH in a range which 
includes both basal level of the hormone and 
high concentrations of LH during the preo
vulatory surge. 
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Sammendrag 
Radioimmunoassay for bovint luteiniserende hor
mon baseret pd kommercielt tilgrengelige reagenser. 
En metode til bestemmelse af bovint luteiniserende 
hormon (LH) baseret pa radio-immunologiske prin
cipper og under anvendelse af kommercielt tilgrenge
ligt antistof og antigen er prresenteret. Metoden ka
rakteriseres ved variationskoefficienter: intra assay 
C.V. fra 1,3 til lOOJo og inter assay C.V. fra 4til 180Jo. 
Specificiteen er illustreret ved krydsreaktion af 
bFSH og findes at vrere 0,40Jo. Metoden bar vist sig 
at vrere i god overensstemmelse med en kendt meto
de. Endvidere diskuteres inkubationstidens betyd
ning for analysens f0lsomhed. 
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