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is injected against the background of lidocaine in- 
jection. These data are important for choosing the 
strategy of the treatment of the postischemic roper- 
fusion syndrome. 
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Prolactin injected to male guinea pigs for 7 days considerably enhanced binding of '25I- 
prolactin by adrenal cortex microsomes. Scatchard analysis showed that this rise is due to 
an increase in the receptor binding capacity but not in their affinity. 
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Adrenal cortex contains a considerable number of 
prolactin receptors (PRL). In some animal species 
(for example, rabbits) binding of PRL to the adrenal 
cortex membranes is higher than its binding to mam- 
mary glands and ovaries [10]. After this phenomenon 
had been described, the high affinity of PRL binding 
and abundance of PRL receptors in the adrenal gland 
were repeatedly confirmed [1,7,8,14]. Intense ex- 
pression of the long form of  PRL receptor in the 
adrenal cortex in rats has been recently demonstrated 
[9]. The biological role of abundant PRL receptors 
in adrenocorticocytes remains unclear. 

The study of the prolactin postreceptory signal 
transduction system in the adrenal cortex provides an 
insight into the role of this hormone in cellular 
regulation in steroidogenic tissues. This system in- 
cludes phosphatidylcholine hydrolysis to diacylgly- 
cerols and phosphorylcholine and activation of pro- 
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tein kinase C in different cell fractions [2,11,12]. This 
mechanisms of signal transduction is most typical for 
proliferative stimuli. 

Prolactin receptors in standard target organs 
(mammary gland, gonads, and liver) are the subject 
of hormone regulation, and first of all, self-regulation 
[4,6]. However, hormone regulation and self-regula- 
tion of PRL in the adrenal cortex has been poorly 
investigated [3,51. 

In the present study we explore the effect of long- 
term PRL treatment in vivo on PRL binding in micro- 
somes from the adrenal cortex of male guinea pigs. 

MATERIALS AND METHODS 

Experiments were carried out on adult male guinea 
pigs weighing 300-400 g. Bovine PRL in a dose of 2 
U/100 g (Kaunas endocrine plant) in 500 ral physio- 
logical saline was subcutaneously injected to the 
experimental animals for 7 days. Control animals 
received physiological solution. The purity of PRL 
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was verified by disk-electrophoresis by the method 
of Laemmli and by corticotropin radioimmunoassay. 
This analysis showed that the preparation contains 
no adrenocorticotropin, somatotropin, and gonado- 
tropins. After termination of PRL injections, a micro- 
somal fraction was isolated from the adrenal cortex 
by differential centrifugation (100,000g), suspended 
in 25 mM Tris-HC1 buffer (pH 7.4) containing 10 
mM MgC1, and 0.1% bovine serum albumin, and 
stored at --40~ before use. 

Prolactin was iodinated by the chloramine method. 
125I-PRL was purified by gel filtration, and its nativity 
was tested as described elsewhere [13,14]. Specific 
activity of ~25I-PRL (1900 Ci/mmol) was determined 
as previously [13]. 

Binding assay was carried out as described in our 
previous report [1]. Samples (250 gl) containing 
microsome suspension (75-150 gg protein), ~25I-PRL 
(100,000 cpm), and varying concentration of un- 
labeled PRL (4-400 ng/ml) were incubated for 16- 
18 h at 20~ Specific binding was calculated as the 
difference between binding in the presence and ab- 
sence of an excess of unlabeled PRL (5 gg/ml). The 
data were transformed for Scatchard analysis and 
approximated to a linear regression used for de- 
termination of association constant (K)  and maxi- 
mum binding capacity (B,~x). 

The significance of the differences was evaluated 
using nonparametric Wilcoxon--Mann--Whitney U 
and Student's t tests. 

RESULTS 

The study was performed on the microsomal frac- 
tion, since cytoplasmic membranes contain the most 
physiologically important pool of PRL receptors. 

The binding assay revealed a single type of binding 
sites with K =0.1-0.2x10 9 M -~ and Bin, =l-2x10 -'~ 
M (Fig. 1). Hence, PRL binding sites can be as- 
signed to high-affinity low-capacity receptors. Similar 
characteristics were obtained by us for microsomes 
and adrenocorticocytes from guinea pig and man [ 1 ]. 
The above results are consistent with the parameters 
obtained by other investigators for different animal 
species [7,8,14]. The question of the true value of 
K is still discussed. In the study of H. G. Klemcke 
et al. [7] performed on porcine adrenal cortex, Ko 
of PRL receptors for ~:SI-labeled sheep and porcine 
PRL were 2-4x 10 ~~ M -~ and 5x107 M-', respectively. 
The authors suggest that the true K for PRL receptors 
lies between these values. The K obtained in our 
experiments is very close to the predicted true K [7]. 

A 7-day course of prolactin led to an approxi- 
mately 3-fold increase in ~25I-PRL binding. Scatchard 
analysis showed that this is due to an increase in the 

B/F 
0.07 

0.06 - 

0.05 - 

0.04- 

0.03 - 

0"02 t 

0.01 

0"  

T 

10 20 30 40 50 60 
B, fmol 

Fig. 1. Scatchard plots of binding of ~2Sl-prolactin to the microsomal 
fraction of guinea pig adrenal cortex. Open and dark circles 
correspond to control and prolactin-treated animals (2 U/100 g body 
weight, 7 days), respectively. B+m and B/F+m for 3 independent 
experiments are shown. The calculated K a and Bma ~ are: Ka= 
0.12x109 M -1 and B~,ax=0.96x10 -~~ M in the control and Ka= 
0.18x109 M -1 and B,~, =2.40x10 -~~ M in experimental samples. 
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Fig. 2. Effect of prolactin (PRL) on the  binding of 12sI-PRL to 
microsomes from guinea pig adrenal cortex. K a and Bma ~ are 
determined from individual Scatchard plots and then averaged (n=3); 
*p<0.01 (U test). 

number of PRL binding sites, while the receptor 
affinity for the hormone remains practically un- 
changed (Fig. 1 and 2). 

Thus, our findings not only confirm the abun- 
dance of high-affinity PRL receptors in the adrenal 
cortex, but also demonstrate their ability to autore- 



4 7 8  Bulletin of Experimental Biology and Medicine, N. o 5, I997 PHARMACOLOGY AND TOXICOLOGY 

gulation. Such an ability is characteristic of hormone 
regulation of PRL receptors in the target tissues for 
PRL (mammary gland, gonads, and liver) [4,6]. Hor- 
mone regulation in vivo is an additional evidence for 
the physiological role PRL binding to adrenocortico- 
cytes and is in an agreement with published data on 
PRL-dependent processes in the adrenal cortex. Auto- 
stimulation of  the hormone binding provides the 
possibility for adaptable regulation of the function of 
these cells with participation of PRL. 
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