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Abstract
Serum prolactin was measured in three groups of women suffering from

breast tumours, and three groups of healthy subjects. In premenopausal



breast cancer women (group 1), serum prolactin was increased significantly
(p < 0.01), whereas in postmenopausal women (group 2), serum prolactin
was increased also significantly but at low extent (p < 0.05). On the other
hand the level of serum prolactin in patients with benign breast tumours did
not differ from that of the healthy subjects.

Prolactin receptors were investigated in three groups of breast tumour
women. In the cancerous groups, prolactin receptors were detected in 44%
and 33% of the premenopausal and postmenopausal breast cancer women
respectively. However in the group of benign breast tumours, the receptors
were detected only in 8% of the cases used.

The optimum conditions of prolactin binding with its receptors were
studied and revealed that the binding was protein concentratuion , time,
temperature, pH and salts dependet. The concentration of prolactin
receptors (number of binding sites and the affinity constant of the binding
were measured by radioreceptor assay. In premenopausal group, prolactin
receptors were increased significantly (p < 0.001) as compared with those
of benign breast tumours, but in the group of postmenopausal breast
cancer women these receptors were increased significantly somewhat less
than that of the premenopausal group (p < 0.01). No significant variations
in the affinity constant of prolactin binding were observed in the three
groups studied.

Introduction

Prolactin receptors have been characterized in many tissues including
mammary glands, ovary, brain, kidney, liver, testes and prostate [1].
Prolactin radioreceptor studies revealed that binding of prolactin with
receptor are time , temperature, pH and ionic strength dependent \2\.
Scatchard plot analysis of the binding revealed frequently a single type of
receptors with a high affinity and two types of receptors in somewhat less
frequent |3]. Shiu et al has identified prolactin receptors in the mammay
glands of pregnant rabbits [4]. Following their study, several authors have
characterized these receptors [5], others have reported the physiological and
pathological alterations of prolactin receptors in different conditions [6],
The involvement of prolactin in facilitating the growth of experimentally
induced rat mammary tumours has been studied [7]. Evidence for prolactrin
dependence of human breast carcinomas was first reported by Salih et al



[8]. Barrett etal observed regression of metastatic breast carcinoma in one
patient after hypophysectomy [9]. Haldway and Friesen, Stanger etal
[10,11] have studied prolactin receptors also in breast cancer. The present
work deals with the alteration of prolactin levels in sera of breast tumours
patients, characterization of prolactin receptors in breast tumors and evalu-
ation of the clinical significance of prolactin receptors in the diagnosis and
treatment of breast tumours.

Materials and Methods
1. Determination of prolactin levels in sera of breast tumour patients
and healthy subjects

Patients :
Three groups of breasrt tumour patients and three groups of healthy sub-

jects were investigated. Group 1 comprised of 25 premenopausal women
with malignant breast tumours. Group 2 consisted of 24 postmenopausal
women with malignant breast tumours. Group 3 included 26 women with
benign breast tumours (11 premenopausal and 15 postmenopausal). The
control groups comprised 21, 21 and 22 healthy subjects matched with the
patients in group 1, 2, and 3 respectively. All patients were newly diag-
nosed and histologically proven. No patients underwent surgery, chemo-
therapy or radiotherapy prior to the study.

Blood sampling:
Blood samples (7ml) were obtained from individuals of all groups by

venipuncture and left for 20 minutes at room temperature. After coagula-
tion, sera were separated and kept at -20 °C until assayed.

Methods:
Serum prolactin levels were measured on samples collected from indi-

viduals of all groups by radioimmunoassay [1].

2. Binding of 125i-hPRL to its receptors in human breast tumours
(malignant and benign)

a. Patients and tisue collection :
All experiments were performed on the three groups of breast tumour pa-

tients mentioned . They were treated by segmentectomy when the tumour
was less than 3 cm wide and by total mastectomy when the tumour was
bigger or centrally located. Surgery was followed by radiation or chemo-



therapy. The excised surgical specimens (l-5g) were obtained and supplied
to our laboratory from Saddam Medical City hospital . The fragment of
every breast specimen included in the study were examined histologically
and in each case it was confirmed and immediately rinsed with ice-cold iso-
tonic saline solution They were collected individually in plastic receptacle
and stored at -20 °C until homogenization.

b. Preparation of breast tumour tissue homogenate:
Prolactin receptors in the homogenate of breast tumour was prepared ac-

cording to the method of Bonneterre et al [12] with some modifications.
The frozen tissues of breast were weighted, pulverized finely with a scalpel
in petri dish standing on ice. The pulverized tissues of breast were homoge-
nized in 0.025 M Tris buffer (pH 7.6) with a ratio of 1:3 (w/v) using a man-
ual homogenizer. The homogenate was filtered through five layers of nylon
gauze, then centrifuged at 1500 xg for 15 minutes and 4 °C. The superna-
tant was separated, divided in aliquotes and freezed until the time of the ex-
periments.

c. Determination of protein in breast tumour homogenate:
Protein content of the homogenate of breast tumours was determined ac-

cording to the method of Lowry et al [13].

d. Determination of tracer prolactin (125i-hPRL) concentration: !

The concentration of the labelled tracer prolactin (125T-hPRL) was deter-
mined according to the method of Morris [14].

e. Preliminary test of 125i-hPRL binding of its receptors in breast tu-
mour homogenate:

The binding of 125j-hPRL to breast homogenate was investigated ac-
cording to the following:
1-50 ^1 of tissue homogenate (400 \ig protein) were incubated with 50u,l of
125i-hPRL (0.443nM) and the volumes were completed to 0.5 ml with Tris
buffer (pH 7.6), then incubated at 37° C for 3 hr.
2-The tubes were centrifuged at 1500 x g for 30 minutes and at 4 °C
3-The tubes were decanted and the precipates were washed two times with
Tris buffer (pH 7.6).
4-The rims of the tubes were swabbed with cotton pieces.
5- The radioactivity of the precipitate in each tube was counted using a
gamma counter. It represents the bound 125j_hPRL
6-parallel experiments were used by repeating the steps from 1-5 with the



addition of 50 u.1 of unlabelled prolactin (4.43nM).

f. The choice of the most appropriate concentration of 125i-hPRL for
the binding with receptors of breast tumour homogenate:

1-Increasing concentrations of 125i-hPRL (0.1-0.8nM) were added to aset
of six duplicate tubes.
2-200 u.g of protein in the homogenate (50|i.l) was added to each tube and
the volume was made up to 0.5 ml with Tris buffer (pH 7.6).
3- The tubes were vortixed and incubated at 37 ° C for 3 hr.
4-The steps 2-6 of experiment (e) were repeated.

Calculations:
The total binding was determined as in experiment (e) and plotted vs.

125i-hPRL concentration.

g. Effect of pH on the binding of 125i_hPRL to its receptors in breast tu-
mour homogenate:
1 -200 jig of homogenate protein were incubated in duplicate with 20|xl of
125i_hPRL (0.443 nM) for 3 hr., at 37 ° C using buffers of different pH
ranging from 6-9. The final volume was completed to 0.5 ml.
2-Parallel incubations were performed in the presence of excess unlabelled
prolactin (50 fold concentration of labelled hormone).
3-AII incubations were terminated by centrifugation at 1500 x g and 4 °C
for 30 minutes.
4-The steps 3-6 of experiment (e) were repeated.

Calculations:
1- The specific binding (SB) was estimated as in experiment (e).
2-The values of SB% were plotted vs. their corresponding pH.

h. Effect of temperature on the binding of 125i-hPRL to its re-
ceptors in breast tumour homogenate:
I-50(J.l of breast homogenute equivalent to 200 jig protein was added to a
set of duplicate tubes containing 20 u.1 of '25i-hPRL (0.443nM).
2-Parallel experiment was performed to estimate the NSB using 50 folds
concentration of unlabelled hormone.
3-The volume of solutions were made up of 0.5 ml and incubated at 37°C
for 3 hr.



4-The incubation was terminated by centrifugation at 1500 x g and 4 °C for
30 minutes.
5- The steps 3-6 of experiment (e) were repeated.
6. The experiment was repeated at 4, 20, 30, 45 °C .

Calculations:
1-The specific binding was calculated as in experiment (e).
2- The SB% was plotted against the temperature.

i.Time course of the binding of 125j-hPRL to its receptors in
breast tumour homogenate:
1- 50 (il of breast homogenate (200 (Xg of protein) were pipetted in a set of
duplicate tubes containing 20 JJ.1 of 125-hPRL (0.443 nM) and the volunes
were made up to 0.5 ml with Tris buffer (pH 7.4).
2. Parallel experiment was performed to estimate the NSB (using 50 folds
of unlabelled hormone concentration).
3-The tubes were incubated at 37 ° C. At several time intervals (each 45
minutes total) and non-specific binding were withdrawn from incubation
medium.
4-The steps 3-4 of experiment (e) were performed and repeated at each 45
-minutes interval.

Calculations:
1-The specific binding SB and NSB were calculated as in experiment (e).
2-The values of specific binding SB% and NSB% were plotted vs. the time
of incubation to yeild the time course curves for the association of 125T.
hPRL with its receptors.

j . Effect of different halides on the binding of 125i-nPRL to its
receptors:
1-50 u.1 of breast homogenate (200 |ig protein) were incubated with 50 ul of
125i-hPRL (0.443 nM)
2- The volume of solutions were completed to 0,5 ml with Tris buffer (pH
7.4) containing 0.01 M of each of the following halides Nal, NaBr, NaCL
and NaF in each assay tube.

Results and Discussion
Determination of serum prolactin in healthy subjects and breast
tumour patients

Serum levels were measured in three groups of breast tumour patients
matched with three groups of control subjects. Group 1 consisted of twenty



five premenopausal breast cancer patients, group 2 comprised twenty four
postmenopausal breast cancer patients and group 3 included twenty six be-
nign breast tumour patients.
Table I shows the results of this study. In women with benign breast tu-
mours, the level of serum prolactin is not altered significantly as compared
with that of normal subjects. A significant increase in serum prolactin is ob-
served in premenopausal cancer women (p < 0.01), however, nine of the
twenty five patients (36%) of this group exhibited high level of serum pro-
lactin. A significant increase in serum prolactin is also observed in the
group of postmenopausal breast cancer women but with low extent (p <
0.05) and six of the twenty four patients (25%) of this group showed high
level of serum prolactin. The increase of serum prolactin level in the two
groups of breast cancer patients and the alterations of that level in the group
of benign tumour patients confirm the results of the previous studies, which
revealed several abnormalities in serum prolactin of malignant breast tu-
mour patients [15].
Table 1. Serum prolactin (ng/ml) in normal women, patients with benign
breast tumours, premenopausal and postmenopausal women and breast can-
cer.

Group 1
Control

Group 2
Control

Group 3
Control

*p<0 .0

No. of cases

25
21

24
21

26
22

., **p<0.05

Age (year)

33 + 4.1
31+4.3

54 + 5.2
53 + 4.7

45 ± 7.5
47 ± 7.3

Serum prolactin

30.5 ± 10.2*
20.5 ± 9.1

31 3 + 13 8**
22.5+ 8.7

25 2+ 11.8
22.3 + 7.9

The apparent increase in prolactin levels in the two groups of the malig-
nant tumour patients may be due to the increased sensitization of prolactin-
secreting cells of the pituitary by estradiol as the latter reported to be in-
creased in breast cancer patients, but this hypothesis needs further investi-
gation to be understood. The high levels of serum prolactin in the two
group of the breast cancer patients may indicate that prolactin was involved



in the carcinogenesis of breast tumours at least in some women with breast
carcinoma. Since prolactin plays a major role in the function of the breast,
the implication of the hypersecretion of this hormone may be seen in the in-
creased sensitivity of breast tissue to carcinogenesis. It was also observed
that an increase in serum prolactin was found to specifically stimulate some
of the enzymes involved in lipid and carbohydrate metabolism in cancerous
breast [ 15]. So the elevated levels of serum prolactin in some of the breast
cancer women may be useful in the diagnosis and management of this dis-
ease particularly in premenopausal women.

Binding of 125i-nPRL with its receptors in human breast tu-
mours (malignant and benign)

Preliminary test of 125i-hPRL binding to its receptors in homog-
enate of breast tumour patients:
Three groups of breast tumour patients were investigated for the presence
of prolactin receptors after removal of the tumours, 400 u.g of tissue protein
and 20 u.1 of tracer prolactin (0.443 nM) were included in each test in the
presence or absence of 20 fold concentration of unlabelled prolactin. A tu-
mour was considered to contain prolactin receptors if the specific binding
was greater than 0.8%, the latter value was used as a criterion for the pres-
ence of prolactin receptors because when they assay was performed on de-
naturated homogenate protein, the difference between the binding in the ab-
sence or presence of unlabelled prolactin was always less than 0.8% [12].
In group 1, prolactin receptors were found in eleven out of twenty five tu-
mours (44%) of the premenopausal breast cancer patients. The range of the
specific binding was found to be 0.8-18%. In group 2, prolactin receptors
were detected in eight out of twenty four tumours of postmenopausal breast
cancer patients (33%) investigated. The range of the specific binding was
found to be 0.8-16.5%. However in group 3, prolactin receptors were exist-
ed in two out of twenty six (8%) benign tumours studied and the extent of
the specific binding was 0.8-7.5%. The results obtained is consistent with
those reported previously [12]. However several authors also obtained
broad ranges of variation in prolactin receptors in the cases studied particu-
larly those of malignant cases (about 10-49% of the cases). The differences
may be attributable essentially to the variation in the labelled hormone con-
centration, the conditions of homogenate preparation, the amount of protein
used and other incubation conditions.
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Fig.l.A. Incubation of increasing amounts of malignant breast tumour
homogenate with labelled prolactin.

B. An inverse plot of data in A.

o : specific binding
o : non-specific.binding



Effect of protein concentration on 125i-hPRL binding with its re-
ceptors in breast tumour homogenate

To determine whether the specific binding was proportional to the amount
of protein of the receptors actually present in the incubation mixture, in-
creasing amounts of homogenate protein were incubated with either tracer
prolactin alone or with unlabelled hormone added. Fig. l.A shows an in-
crease in the percentage of 125i-hPRL bound specifically to protein tumour
homogenate as the latter increases in the incubation mixture. Thus the spe-
cific binding is increased linearly whereas , non-specific binding is also in-
creased linearly but with low extent. These results indicate that 125i-hPRL
binding are principilly depended on the amounts of homogenate protein in
the reaction mixture [16]. Normally 200 Ug of protein was used per incuba-
tion in the subsequent experiments.
A lineweaver-Burk plot [17] can be constructed from the data shown in fig.
I.B. l25i_hPRL binding with breast tumour protein gives a straight line .
The Y-intercept of the plot represents the inverse of the maximum amount
of tracer prolactin that could be specifially bound to an infinite amount of
receptors. This type of plot was suggested by Haro and Talamantes [18].

Effect of 125i-hPRL concentration on the binding with its recep-
tors in breast tumour homogenate
The experiment was carried out using 200 |ig protein and increasing con-
centration of 125i-hPRL in order to evaluate this characteristic. Fig.2 shows
the specific binding of '25i-hPRL with breast tumour protein is a saturable
process. From fig.2, it is obvious that breast tumour protein was saturated
with labelled prolactin when the amount of the latter in the incubation mix-
ture was equivalent to 20 (II (0.443 nM) therefore, the latter amount of trac-
er prolactin was used in the subsequent experiments.

Effect of pH on 125i-nPRL binding with its receptors in breast
tumour homogenate

The analysis of the effect of pH on labelled prolactin binding with
breast tumour protein is shown in fig.3. The optimum pH was found
to be 7.4 for the two types of tumours , malignant and benign. The
profile observed in this figure shows also that the maximal binding
occurs over a relatively narrow pH range. However there is a sharp
decline in the specific binding beneath the optimal pH and on the other
hand the labelled hormone precipitates from solution at pH values less than
6.5 under the incubation conditions used.
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Fig.2. Effect of different concentration of ' 25i_hPRL on the binding with
breast tumours homogenate. All details are explained in the text, o:
malignant tumour homogenate, o : benign tumour homogenate.

Our results are in agreement with those reported previously. Shiu and Frie-
sen 1191 obtained the pH 7.3 as the optimal for the binding of prolactin with
mammary gland receptors. Al-Khayat [ I ] reported that the optimal pH of
prolactin binding with prostatic homogenate was 6.8, while Al-Mahdawi
[20] showed that the optimal pH of the binding was 7.6.



pH

Fig.3. pH dependency of l25i-nPRL binding with breast tumour homogen-
ate. All details are explaine in the text, o: malignat tumour homog-
enate, o : benign tumour homogenate

Effect of temperature on 125i.nPRL binding with its receptors in
breast tumour homogenate

Fig.4. shows the effect of temperature on labelled prolactin binding with
breast tumour of both malignant and benign specimens. The binding profile
demonstrated was identical for both types of tumours and reveals tempera-
ture dependency. The specific binding was increased as the temperature in-
creased, reaching a plateau at 37 °C, then declined sharply, whereas the
nonspecific binding was not temperature dependent. Since specific binding
reached maximal equilibrium at 37 ° C under the conditions of incubation
investigated, accordingly this temperature was used as the optimum temper-
ature in all subsequent incubations.



subsequent incubations.

20
Temperature

Fig.4. Effect of temperature on the binding of 125-hPRL with breast tu-
mour homogenate. o : malignant tumours, o : benign tumours.

Time course of 125l-hPRL binding with its receptors in breast tu-
mour homogenate

To examine the characteristics of the binding, experiment was performed
to study the stability of the in vitro system. Fig. 5 shows the time course of
the binding reaction after incubation of tracer prolactin with or without un-
labeled hormone. The specific binding for the two types of tumours increas-
es linearly for the first 2 hr., reaches a plateau level at 4 hr. and remains
constant for the next 4 hr. However the percentage of the specifically bound
tracer prolactin was found to be 7.3 at the equilibrium plateau, while for
non-specific binding being approximately 3 at all time interval examine,
since equilbirium was reached at 4 hr., suitably this interval was used in all
subsequent studies.
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Fig.5. Time course of 12 5i-hPRLL binding with breast tumour
homogenate. o :malignant tumours, o : brnign tumours.

Specificity of 125i-nPRL binding with breast tumour receptors

125i-hPRL specificity of the binding sites was studied in compitition ex-
periment with unlabelled prolactin. As shown in fig.6, when increasing
amounts of nonreactive prolactin were incubated, a progressive decrease in
the percentage of 125 I-hPRL bound to breast tumour receptors was found to
be 12 and 8 for malignant and benign tumours respectively, progressively
decreased to 4.5, when the concentration of the unlabelled prolactin equiva-
lent to 20 fold of that, of tracer prolactin. The later value remained constant
whatever the unlabelled prolactin increased in the incubation medium. The



4.5% value was consdered to represent non-specific binding, and was sub-
stracted from the percentage of 125l-hPRL binding in the subsequent stud-
ies.
The displacement of '25i-hPRL by unlabelled hormone confirms the speci-
ficity of the breast tumour binding with receptors, which is one of the
fundemental criteria of the true receptors [21].

Cone, ot UnlaboJhd Pnl$dm (ng/ml)

Fig.6. Competition for ' 25i_hPRL binding in breast tumour homogenate.
o :malignant tumours, o : benign tumours.

Effect of halides on 125l-hPRL binding with its receptors in
breast tumour homogenate

Different halides of sodium were investigated for their action on the
binding of prolactin with breast tumour homogenate. The results are illus-
trated in fig.7. The presence of sodium halides in the incubation medium
tends to promote the binding of prolactin according to the following se-
quence: NaF>NaCI>NaBr>NaI

>o



This frequency of binding stimulation may be demonstrated therby the
increase of hydrophobic interactions which is essentially involved in the
binding process [22].

Effect of divalent cation on the binding of 125-hPRL with its re-
ceptors in breast tumour homogenate

The importance of ionic environment for the binding of prolactin to
breast tumour protein is shown in fig.8. Divalent cations appeared to en-
hance the binding reaction at low concentration while, at high concentration
of all salts, inhibition of the binding has occured . Among all the cations
studied calcium was the most important for the stimulation of prolactin
binding. However at concentration ranging from 10 mM to 20 mM, CaC12
increases the binding three folds , so in all our studies, 20 mM of calcium
was included in the incubation medium. The frequency of the stimulation
by divalent cations is according to the following:

Ca 2+ > Mg 2+ > Mn 2+> Cu 2+
Our results in accordance with that obtained by several authors [19], and

is different from those reported by others [1]. The variation between these
results and that obtained by others may be ascribed to the difference of the
tissue studied. The involvement of calcium in the binding of prolactin , with
breast tumour protein reminded us to estimate the concentration of this cat-
ion in tissue and sera of breast tumour patients.

Table 2 : The assodiation rate constants (K+i) for the binding of 1251-
hPRL to its receptots in malignant breast tumours ar four tem-
peratures

Temperature
( ° Q

4
15
25
37

K+i (M-l xmin-1 x 10-9)

1.20 + 0.12
3.50 ±0.22
6.50 + 0.21
9.35 + 0.28
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Fig.7. The effect of different halides on l25IhPRL binding with malignant

tumour homogenate. A:NaF, B: NaCl, C: NaBr, D: Nal, E: without
addition of halide.
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Fig.8. The effect of different salts concentration on the extent of 125i_hPRL
binding with malignant tumour homogenate . A: CaCl2, B: MgCl2,
C:MnCl2, :10mM, : 15 mM, :20 mM, :25 mM, E-
without addition of salts.
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Fig.9. Time course for the association of 125i-hPRL with receptors of ma-
lignant breast tumours at different temperatures. B:pseudo first order
plot of the binding data in A.



Table 3 : Radioreceptor assay for determining prolactin binding and affini-
ty in the three groups of breast tumour patients studied

Group 1
Group 2
Group 3

No. of
cases

25
24
26

Age (year)

33 + 4.5
54 ±5.2
45 + 7.5

Binding capacity
(fmol/mg)

6.75 + 0.91 *
4.75 ±0.81 **
1.55 ±0.97

Ka(M-l x 10-10

2.74 + 0.31
3.41 ±0.52
2.66 ±0.29

*p<0.001., **p<0.01

Kinetics of 125I-hPRL binding with breast tumour receptors

Since the binding of prolactin with breast turhour receptors is time and
temperature dependent, the time course of bindinfg was further investigated
at four temperature (4, 15, 25, 37 °C). The association rate constant (K+i)
of prolactin with receptors of malignant breast tumours was estimated at the
four temperatures studied.
The time course data shown in fig.9 fits pseudo first order kinetics for the
association of 125i-hPRL with its receptors in breast cancerous tumours.
The values of K+j at the four temperatures are tabulated in table 2. Results
show that the highest rate of association occurs at 37°C whereas the lowest
rate occurs at 4 °C . When the reaction temperature was increased from 4 °C
to 37 °C , the value of the association rate constant increased approximate-
ly 7 folds. This result is similar to those obtained for the binding of prolac-
tin with receptors of liver [18] and prostate [1]. In general the slow rate of
prolactin binding with receptors of malignant breast tumours suggests that
the binding is a diffusion controlled process [19].

Determination of the concentration of prolactin recxeptors and
the affinity constants of 125I-hPRL binding with breast tumour
receptors

Prolactin receptor concentrations were measured in breast tumours exhib-
ited specific binding with prolactin (more than 0.8%). The affinity onstant
of Table 2. The association rate constants (K +i) for the binding of 125I-
hPRL to its receptots in malignant breast tumours at four temperatures.



Table 4 : Thermodynamic parameters of standard and transition, states of
1251-hPRL binding with malignant brest tumour receptors

Temp

(°C)

04
15
25
37

Ka

(M-'xIO-lO

0.41
1.21
2.20
3.26

A

)

-51
-55
-58
-62

G j AHC

(KJ/mole)

.0

.5

.0

.3

58.24
58.24
58.24
58.24

ASJ-
(J/mole.K)

394.9
394.4
394.1
388.8

46
46
46
46

EA* AH
(KJ/mole)

.48 44.17

.48 44.10

.48 16.91

.48 43.90

* AS'
(J/mole.K;

89.16
93.05
90.93
87.38

CD

Fig.10. Schatchard plot of l25i-nPRL binding with its receptors in the
breast tumours of the three groups studied,
o : malignant tumours of premenopausal patients,
o : malignant tumours of postmenopausal patients,
o : benign tumours.

The binding prolactin with its receptors were also measured in the same tu-
mours (Fig.lO) . The results are summarised in table 3. Prolactin receptors
were increased significantly (p < 0.001) in group 1 (premenopausal) pa-
tients as compared with group 3 which was consisted of patients with be-
nign tumours. In group 2 (postmenopausal), prolactin receptors were also
increased significantly (p<0.01) in respect to group 3 burt with low extent.
The affinity constants of the binding were not altered significantly in the
three groups of breast tumour patients suggesting a similar affinity of pro-
lactin for its receptors in these groups. There is apparently no correlation ,
in breast tumour patients, between their circulating prolactin levels and the
presence of its receptors.



Thermodynamics of 125I-hPRL binding with receptors of malignant
breast tumour

In order to fulfil the characterization of prolactin receptors in malignant
breast tumours, the thermodynamic parameters of the standard state were
estimated using the equilibrium affinity constants. These constants were
measured at four temperatures (4, 15, 25, 37 °C), and seemed to be temper-
ature dependent (table 4). Vant Hoff plot revealed a constant positive en-
thalpy of the standard state at the temperature range studied, suggesting en-
dothemic reaction (Fig.l 1). The high values of entropy of the standard state
suggest that prolactin binding with essentially associated with conforma-
tional change. The results obtained is of interest, since prolactin binding in
our system revealed a constant enthalpy, in contrast to most protein and
polypeptide hormones, which were showed temperature dependent enthalpy
for their binding with receptors. The thermodynamic parameters of the tran-
sition state formation of prolactin-receptor complex were determined using
Arrhenius equation (Fig. 12). the positive Gibbes free energy indicates that
the formation of the transition state required in put of energy. The lower
values of entropy indicates that the driving force was the enthalpy hence,
the reaction was not accompanied by conformational change.

Our study revealed that prolactin receptors were detected in some tu-
mours and there was no correlation between these receptors and the levels
of the hormone in serum. This is in contrast to induce mammary tumours in
rats, in which , prolactin levels were increased, the tumours appear to be de-
pendent on the hormonal level, and prolactin receptors were present and
subjected to hormonal as well as pharmacological modulation [23].
Table 4. Thermodynamic parameters of standard and transition states of
125i-hPRL binding with malignant brest tumour receptors.
The presence of prolactin receptors in about 40% of the tumours studied

of the two groups of breast cancer patients (malignant tumours) , and the
low abundance in group 3 (8% of benign tumours), moreover the signifi-
cant increase of these receptotrs in the malignant groups indicate that pro-
lactin receptors may be used as diagnostic factor in breast cancer. In addi-
tion to that, these receptors may be used also for the assessment of relapse
free period or (and) the overall survival, as the case of estrogen and proges-
terone receptors [24].
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Fig.ll. Van't Hoff plot of 125-hPRL binding with receptors of malignat
breast tumours.
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Fig.12 Arrhenius plot of 125-hPRL binding with receptors of malignant
breast tumors.
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