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WHILE the pivotal role of prolactin (PRL) in rat 
mammary carcinogenesis is well established, clear 
demonstration of its role in human breast cancer 
has been elusive. Because a family history of breast 
cancer has been shown repeatedly to confer in- 
creased risk for the disease, women with this 
history have been studied seeking evidence for an 
aberration of prolactin regulation [l-5]. The mag- 
nitudes of the differences in prolactin found in 
cases and controls in several studies have been 
small, and other important variables such as age, 
body mass, time of the day during which samples 
were obtained and specific family history may have 
confounded the findings. The measurement of PRL 
in these studies has been by a homologous radioim- 
munoassay (RIA) technique first described by 
Sinha and co-workers [6]. In 1980, Tanaka et al. 
described a new bioasssay for serum prolactin 
based on stimulation of growth of Noble 2 rat 
lymphoma cell cultures [7]. The system assays all 
three lactogenic hormones-PRL, human growth 
hormone (hGH) and human placental lactogen- 
but specificity for PRL is obtained in non-pregnant 
women by including anti-PRL antiserum in the 
assay medium. Its sensitivity for PRL is greater 
than RIA [8]. Further investigations have demon- 
strated that in a wide range of clinical disorders the 
correlation between PRL determined by bioassay 
and that determined by RIA is remarkably high, 
and that responses to thyrotropin releasing hor- 
mone (TRH) are similar in both assay systems [8]. 

We have studied eight unrelated, healthy, pre- 
menopausal women, each of whom had at least two 
first-degree relatives with breast cancer and a 
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history of familial breast cancer. These subjects 
were not taking oral contraceptive pills, tranquiliz- 
ers or thyroid medications. Throughout one men- 
strual cycle, morning blood samples were collected 
every other day and, in addition, TRH stimulation 
tests with a 500 kg dose were performed at the 
mid-follicular and mid-luteal phases in each 
woman. 

Compared with control specimens from other 
healthy women assayed at the same time, basal 
plasma PRL and hGH levels determined by RIA 
were unremarkable, while basal levels of plasma 
lactogenic hormone (PRL plus hGH) by bioassay 
were 3-15 times the RIA levels. In Fig. 1 these 

NORMAL BREAST CA 
FH 

Fig. 1. Ratios of plasma lactogmic hormone (PRL plus hGH) bioactiv- 
i& to the sum of PRL and hGH determined by radioimmunoassay in 
normal premenopausal women and those with a strong farnib history of 
breast cancer (the samples wcx collected in the morning during the luteal 

phase of the menstrual cycle). 
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results have been expressed as the ratio of plasma 
lactogenic hormone (PRL plus hGH) determined 
by mitogenic bioassay to the sum of PRL and hGH 
determined by RIA. Thyrotropin stimulation re- 
sulted in exaggerated elevations in PRL by bioas- 
say but conventional increases as determined by 
RIA, and unchanged, low, immunoassayable hGH 
levels (a typical pattern is shown in Fig. 2). Basal 
plasma thyroid stimulating hormone (TSH) 
values, and responses to TRH, were all within 
normal limits (not shown). 
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Mittra has demonstrated that a 16K moiety of 
cleaved prolactin from rat pituitary increases the 
rate of DNA synthesis and cell division in mam- 
mary epithelial cells [9]. Our data suggest that, as 
in the rat, different forms of bioactive PRL may 
exist in humans, and that a mitogenic species, not 
recognized by RIA, is significantly elevated in a 
homogeneous subset of women at risk for familial 
breast cancer. 
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Fig. 2. Prolactin responses, as determined by bioassay and radioimmu- 
noassay, to TRH stimulation in a prcmenojatual woman with a strong 

farnib history of breast cancer (ND: nondetectable serum GH). 

REFERENCES 
Kwa HG, de Jong-Bakker M, Engelsman E, Cleton FJ. Plasma-prolactin in human breast 
cancer. Laruet 1975, i, 433-435. 
Henderson BE, Gerkins V, Rosario I, Casagrande J, Pike MC. Elevated serum levels of 
estrogen and prolactin in daughters of patients with breast cancer. N Engl J Med 1975, 293, 
79@795. 
Kwa HG, Wang DY. An abnormal luteal-phase evening peak of plasma prolactin in women 
with a family history of breast cancer. Int J Caruer 1977, 20, 12-14. 
Boffard K, Clark GMG, Irvine JBD et al. Serum prolactin, androgens, oestradiol and 
progesterone in adolescent girls with or without a family history of breast cancer. Eur J 
Cancer Clin Oncol 1981, 17, 1071-1077. 
Levin RA, Malarkey WB. Daughters of women with breast cancer have elevated mean 
24-hour prolactin (PRL) levels and a partial resistance of PRL to dopamine suppression. J 
Clin Endocr Metab 1981, 53, 179-183. 
Sinha Y-N, Selby FW, Lewis VJ, Vanderlaan WP. A homologous radioimmunoassay for 
human prolactin. J Clin Endocr Metab 1973, 36, 509-516. 
Tanaka T, Shiu RPC, Gout PW, Beer CT, Noble RL, Friesen HG. A new sensitive and 
specific bioassay for lactogenic hormones. Measurement of prolactin and growth hormone 
in human serum. J Clin Endocr Metab 1980, 51, 1058-1063. 
Rowe RC, Cowden EA, Faiman C, Friesen HG. Correlation of Nb2 Bioassay and 
radioimmunoassay values for human serum prolactin. J Clin Endocr Metab 1983, 57, 
942-946. 
Mittra IA. Novel “cleaved prolactin” in the rat pituitary. Biochem Biophys Res Commun 1980, 
95, 1760-l 767. 


