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Isolation of Human Lutropin from Woman Urine 
and Comparison of Its Properties with Pituitary Hormone
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Abstract. Lutropin was isolated from woman preovulatory urine by immunoaffinity chromatography using a col-
u� mn with monoclonal antibody (mAb) anti-βhLH(37) coupled to Sepharose CL 4B. As it was demonstrated the
i

	
solated hormone, as well as pituitary lutropin, were separated in SDS-PAGE into several well



 visible fractions

w� ith 30–94 kDa molecular mass and scarcely visible fractions with 14–20 kDa. All fractions reac� ted only with
m
 Ab anti-αh

�
CG(99)-HRP but not with mAb anti-βh

�
LH-HRP. Pretreatment of pituitary lutropin with PN-Gase F

d
�
id not affect its electrophoretic pattern. After boiling the hormone with SDS and βME no fractions in SDS-PAGE

w� ere observed. No substantial differences in affinity chromatography on Con A-Sepharose be� tween pituitary and
u� rinary lutropin were noted. Some differences between these two hormone preparations were observed in assays
p� erformed with several ELISA variants. Using two pairs of mAbs anti-βh

�
LH for ELISA technique no hormone

w� as assayed in urine samples from women, collected between 12 and 16 days of menstrual cycles.

Key words: human lutropin; human luteinizing hormone; urine lutropin; pituitary lutropin; affinity chromato-
g� raphy; SDS-PAGE; comparative assays.

I
�
ntroduction

H
�

uman lutropin (human luteinizing hormone –
hLH) is a heterodimeric glycoprotein synthesized in
a� nterior pituitary cells1, 19. Its secretion is controlled by
l



uliberin from hypothalamus11, 22. The smaller subunit

αhLH is N-glycosylated at two sites: Asn-52 and Asn-78,
h

�
owever, the bigger β subunit contains only one glyco-

sylated site at Asn-3011, 19. These N-glycans are bi- and
t

�
riantenuary and contain: N-acetylglucosamine, N-ace-

t
�
ylgalactosamine, galactose, mannose, fucose, sialic

a� cid and sulphate residues5
�
. The pituitary hLH consists

o� f multiple isoforms in terms of carbohydrate content
a� nd molecular size21, 23. These structural differences are
a� lso reflected in variations in biological and immuno-
logical activities9, 21

�
. Several genetic variants of lu-

t
�
ropin with one or two amino acid residues replaced by

o� ther residues in β subunit are associated with some
p� athological abnormalities4, 16, 26.

L
�

utropin after binding to LH/CG receptor in ovary,
t

�
rophoblast or testis stimulates synthesis of estrogens,

p� rogesterone or androgens1. The hormone is excreted

Abbreviations used: α� MM – α�  methyl-D-mannoside, β
�
M
�

E – β
�
-mercaptoethanol, BSA – bovine serum albumin, Con A – concanavalin A,

E
�

LISA – enzyme linked immunosorbent assay, HSA – human serum albumin, hLH – human luteinizing hormone (lutropin), HRP – horse
radish peroxidase, mAb – monoclonal antibody, PAGE – polyacrylamide gel electrophoresis, PN-Gase F – peptide N-glycosidase F,
S
�

DS – sodium dodecyl sulfate, TBS – 0.05 M Tris/HCl pH 7.5 in 0.15 M NaCl.



t
�
o urine expecially plentiful just before ovulation.

Identification of lutropin peak in woman urine is a good
method of monitoring fertile days10.

E
 

LISA with two monoclonal antibodies, to detect
hLH, was elaborated in our laboratory2

!
4 and the tech-

nique was applied for assay of lutropin in urine and for
i

	
nvestigations of the hormone13, 14.

In this paper we describe isolation of hLH from
p� reovulatory urine by immunoaffinity chromatography.
Some comparative properties of the hormone derived
from urine and pituitary are also presented.

M
"

aterials and Methods

Chemicals and biopreparations. A
#

crylamide, bisac-
rylamide and 3,3’ -diaminobenzidine tetrachloride were
from Fluka. Cyanogen bromide and tris(hydroxy-
m
 ethyl) aminomethane (Tris) were purchased from
BDH, α-methyl-D-mannoside (αMM), N,N,N’ ,N’ -te-
t

�
ramethyl-ethylenediamine, sodium dodecyl sulfate

(SDS) and imidazole were from Sigma. Nitrocellulose
sheets (0.45 µm) were from Schleicher and Schuell. To
c� oncentrate hLH Centricon 10 from Amicon was used.
O

$
ther chemicals were products of POCh, Gliwice.

Human luteinizing hormone, isolated from pituitary
g� land, was purchased from Calbiochem (USA). Mono-
c� lonal antibodies anti-αh

�
CG(99) and mAbs anti-βh

�
LH

a� s well as their horse radish peroxidase (HRP) con-
j

%
ugates were obtained as described earlier13, 14, 20. Pep-

t
�
ide-N-glycosidase F (PN-Gase F) from F

&
lavobacte-

rium meningosepticum w� as from Boehringer,
M

'
annheim (Germany).
Dot-spot of hLH. Solution of pituitary lutropin was

spotted (0.6–20 ng/2 µl) on nitrocellulose sheet and
d

�
ried at room temperature. The sheet was blocked over-

n( ight with 2% casein in TBS, and after washing with
TBS, it was incubated with mAb conjugated to HRP
(5 µg� /ml) for 1 h. Finally, the sheet was washed and
incubated with 0.2% 3,3’ -diaminobenzidine tetra-
c� hloride and 0.03% hydrogen peroxide with 0.01
M imidazole in 0.05 M Tris/HCl, pH 7.6 for 20 min.

P
)

olyacrylamide gel electrophoresis (PAGE). It was
p� erformed in slabs using 12% acrylamide and 1% SDS
a� ccording to LA

*
EMMLI15. For electrotransfer of proteins

o� nto nitrocellulose sheet, 200 mA current for 1.5 h was
a� pplied. Further procedure for localization of hormone
fractions (Western blot) was as described above for
“Dot-spot of hLH” method.

Assay of hLH. The hLH was assayed ussually by
standard ELISA technique using mAb anti-αh

�
CG(99)

a� nd mAb anti-βhLH(104)-HRP as described earlier14.

I
+
mmunosorbents. N

,
o. 1 – 2.5 ml Sepharose 4B,

freshly activated with cyanogen bromide17, after wash-
ing with water was shaked overnight at 5o- C

.
 in 2.5 ml

0
/
.1 M carbonate buffer pH 9.7 with 0.5 M NaCl and

1 mg mAb anti-αhCG(99). Then the gel was incubated
w� ith 5 ml 0.5 M Tris/HCl pH 8.5 at room temperature
f

0
or 4 h. Finally, the gel was washed with 0.1 M gly-

c� ine/HCl pH 2.5 and then with PBS.
N

,
o. 2 – 2 ml Sepharose CL 4B freshly activated with

c� yanogen bromide17 washed with water was suspended in
2.5 ml 0.1 M carbonate buffer pH 9.5 with 6.5 mg mAb
a� nti-βhLH(37) and shaken overnight at 5o- C

.
. Then the gel

w� as shaken with 25 ml 1M ethanolamine at room tem-
p� erature for 3 h, and finally washed with PBS.

A
1

ffinity chromatography. The chromatography of
l



utropin on Con A-Sepharose was performed according

t
�
o general procedure of PAPANDREOU et al.18, as described
e� arlier13, using for elution buffer A containing: 1 mM
C

.
aCl2, 1 mM MgCl2 and 1 mM MnCl2 in 10 mM

Tris/HCl pH 8.0 with 0.15 M NaCl and 0.1% BSA.
D

2
igestion with PN-Gase F. T

3
o 6 µg�  (0.26 nmole) of

p� ituitary hLH in 56 µl


 0.1 M phosphate buffer, pH 7.4

w� ith 25 mM EDTA (disodium salt) and 0.05% HSA, 4 µl
PN-Gase F (0.8 unit) were added. The solution was incu-
b

4
ated overnight at 37o- C

.
. For SDS-PAGE 9 and 3 µl



 of

t
�
he incubation solution were used and for ELISA the sol-
u� tion was diluted 1000-times with 0.2% casein in PBS.

R
5

esults

A
1

ssays of urinary and pituitary hLH with ELISA
m6 ethod

Four ELISA variants were applied in the assay of
p� ituitary hLH13 and the hormone in preovulatory urine.
Results are presented in Table 1. The statistical dif-
f

0
erences between the both hormones were noted in

ELISA variants 2 and 3.

Table 1. C
7

omparison of hLH determinations for pituitary and pre-
ovulatory urine derived hormone using ELISA variants

N
8

o.
mAb anti-used for HRP

R
9

elative absorbances
(
:
A ±

;
 SD)

coating conjugate p< ituitarya= urineb
>

1
2
?

3
@

4
A

-α� h
B
CG(99)

-α� h
B
CG(99)

-α� h
B
CG(99)

-β
�
-hCG(104)

-β
�
h
B
LH(104)

-β
�
h
B
LH(37)

-β
�
h
B
LH(15)

-β
�
h
B
LH(37)

100 ±
;

 3.4
 85 ±

;
 5.6

 30 ±
;

 9.1
 36 ±

;
 7.2

100 ±
;

 4.8
109 ±

;
 5.7

 40 ±
;

 7.4
 30 ±

;
 8.3

S
�

D was calculated from 6 simultaneous assays.
aC  Pituitary hLH (100 mU/ml).
b

D
 Preovulatory urine hLH (96 mU/ml).
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To examine the utility of four mAbs anti-βhLH in
t

�
he assay of hLH core fragment, they were applied for

ELISA for each portion of urine collected from two
h

�
ealthy women between 12 and 16 days of their men-

strual cycles. For comparison hLH was also assayed in
u� rine portions with standard ELISA technique (variant
1) described earlier14. Apart from distinct hLH peak,
o� btained by standard ELISA, no other peak was noted
w� hen 2 pairs of mAbs anti-βhLH were used for assay.
F

E
igure 1 presents determination of hLH in urine sam-

p� les collected from one woman.

Immunoaffinity chromatography

L
�

utropin from preovulatory urine was retained on
i

	
mmunosorbent No. 1 columns but elution either with
0

/
.1 M glycine/HCL pH 2.5 or with 3 M potassium

t
�
hiocyanate was not possible. Therefore, isolation of

hLH from urine was performed on Sepharose – mAb
a� nti-βhLH(37) (immunosorbent No. 2) column. Five
h

�
undred millilitre of preovulatory urine (105 mU

h
�
LH/ml) was filtered through two small (1 ml) immu-

nosorbent columns and then the columns were washed
w� ith PBS. As it was assayed in eluted fractions, 90%
o� f the total hormone was retarden on the columns. Lu-
t

�
ropin was eluted almost completely using 3 M potas-
sium thiocyanate with human serum albumin (HSA)
(20 µg� /ml). In combined fractions with the hormone,
a� fter dialysis to deionized water 70% of hLH were as-
sayed. Finally, the obtained solution was concentrated
u� sing Centricon 10 yielding 1.02 µg�  hLH.

D
2

ot-spot of pituitary hLH

All spots (0.6–20 ng hLH/2 µl) on nitrocellulose
sheet were visualized after treatment with mAb

a� nti-αh
�
CG(99)-HRP and then with 3,3’-diaminobenzidin( e

t
�
etrachloride solution, as described in Materials and Meth-
o� ds. No spot was visible when mAb anti-βhLH(104 or
37)-HRP was applied. This indicated that only mAb
a� nti-αhCG(99)-HRP reacts with hLH spotted on nitro-
c� ellulose and that this conjugate can be used for West-
e� rn blot.

Western blot

W
F

estern blot of pituitary hLH and the hormone iso-
lated from woman urine is presented in Fig. 2. Well
vG isible are 29, 49, 67 and 95 kDa fractions, lower mole-
c� ular mass fractions are feeble. There are some small
d

�
ifferences between patterns of both hormones. In uri-

nary hLH fraction ca 80 kDa and in pituitary hormone

F
H

ig. 1. T
I

he use of mAbs anti-β
�
hLH for assay of the hormone in urine

p< ortions of one woman. The following mAbs were used for ELISA:
1 – mAb anti-α� hCG(99) and mAb anti-β

�
hLH(104)-HRP (variant

1 ELISA); 2 – mAb anti-β
�
hLH(104) and mAb anti-β

�
hLH(37)-HRP;

3
@
 – mAb anti-β

�
hLH(107) and mAb anti-β

�
hLH(15)-HRP

Fig. 2. Western blot of urine and pituitary hLH preparations. The
following samples were subjected to SDS-PAGE: 1 – 40 µJ g HSA;
2 – 0.8 µJ g hLH isolated from urine; 3 – 0.2 µJ gK  hLH isolated from
urine; 4 – 1 µJ gK  pituitary hLH with 2 µJ g HSA; 5 – 0.3 µJ g pituitary
hLH with 2 µJ g HSA. For visualization mAb anti-α� hCG(99)-HRP
was used

Fig. 3. Western  blot of pituitary hLH. Samples subjected to SDS-
-PAGE were: 1 – 1 µJ g hLH with 0.4 mg SDS boiled for 5 min;
2 – 1 µJ gK  hLH with 0.4 mg SDS and 0.4 mg β

�
ME; 3 – as 2, boiled

for 5 min; 4 – 0.3 µJ g hLH; 5 – 0.9 µJ g hLH; 6 – 0.9 µJ gK  hLH; 7 –
0.3 µJ g hLH incubated with PN-Gase F; 8 – 0.9 µJ g hLH incubated
with PN-Gase F
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f
0
raction ca 60 kDa were visible as the strongest bands.

The hormone fractions were localized only with mAb
a� nti-αhCG(99)-HRP. No fractions were detected with
m
 Ab anti-βh

�
LH(104 or 37) conjugated with HRP. Pro-

longed incubation of lutropin with PN-Gase F had no
a� ffect on fraction pattern (Fig. 3). When the hormone
sample was boiled with SDS for 5 min. some fractions
d

�
isappeared, but boiling with SDS and βME destroyed

a� ll hormone fractions (Fig. 3). Similar affects of PN-
G

L
ase F, SDS and SDS with βM

'
E on lutropin were

noted for ELISA technique.

A
1

ffinity chromatography on Con A-Sepharose

Separations of pituitary hLH and the hormone iso-
l



ated from preovulatory urine on Con A-Sepharose are

p� resented in Fig. 4. No significant differences were
n( oted between the both hormones, eluted with 10 mM
a� nd 300 mM αM

'
M in buffer A.

Discussion

Statistical differences in assays of pituitary and uri-
n( ary hLH with two ELISA variants (No. 2 and
3; p≤M 0

/
.05), presented in Table 1, suggest some immu-

nological as well as structural differences between
t

�
hese two hormones. As it was noted by KOVALEVSKAYA

e� t al.12 a big peak of βh
�
LH core fragment is excreted

o� ne day after hLH peak in woman urine. Results
p� resented in Fig. 1 suggest that four mAbs anti-βh

�
LH,

u� sed in our laboratory, are useless to determine of the
hLH core fragment.

O
$

ne can find in literature some short informations
o� n immunoaffinity chromatography of hLH2

!
, 8, 25, how-

e� ver, shortage of details makes it difficult to apply this
m
 ethod for isolation of hLH from urine. In our experi-

m
 ents immunosorbent No. 1 was useless because we
c� ould not elute the hormone bound to sorbent. Useful
w� as immunosorbent No. 2 – Sepharose – mAb anti-
βh

�
LH (37) was better and for elution of hLH the best

w� as 3 M potassium thiocyanate. The addition of HSA
t

�
o the eluting solvent prevents the hormone against in-

a� ctivating dissociation, as it was demonstrated earlier14.
Surprising was that hLH adsorbed on nitrocellulose
sheets (Dot-spot, Western blot) could be detect only
w� ith HRP conjugate with mAb anti-αh

�
CG(99) but not

w� ith that of mAb anti-βhLH(104 or 37). On the surface
o� f lutropin molecule many epitopes were identified2. It
i

	
s possible that after adsorption of hLH on cellulose

sheet epitopes to mAb(104) and mAb(37) were inac-
c� essible. Other interesting observation is that hLH, run
i

	
n SDS-PAGE, was separated for several fractions with

molecular weight >23 kDa. FU
N

RUI et al.4
O
 observed in

W
F

estern blot, after SDS-PAGE of pituitary hLH, two
f

0
ractions of 22 and 28 kDa molecular mass; in a blot

o� f concentrated urine from women after menopause
f

0
ractions with 30, 35 and 43 kDa were noted by ILP ES et

a� l.7
Q
 Also agregates were identified. In a blot, obtained

a� fter SDS-PAGE of hLH subunits3
R
, also aggregates

w� ere identified. The increase of molecular weight of
h

�
LH fractions observed in presented here Western blot

c� an be explained either by higher content of carbohy-
d

�
rates in lutropin molecule (21.4% according to HA

*
RA

e� t al.6
S
)

T
 or by aggregation of the hormone molecules. To

vG erify the first supposition we incubated hLH with PN-
G

L
ase F overnight, but no effect on fractions in Western

b
4
lot was noted. Boiling of hLH with SDS had some

e� ffect on number of fractions in Western blot, but boil-
i

	
ng with SDS and βM

'
E destroyed lutropin completely.

Results presented here and results obtained earlier13, 14

suggest existence of some differences between pituitary
a� nd urinary lutropin isohormones.
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