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ABSTRACT

STUDIES 0N 0VINE PLACENTAL LACToGEN (opl). John S.D. Chan, Dept. of
Physiology, Faculty of Medicine, University of Manitoba, l,linnipeg,

l4an i toba , Canada

Using conventional protein purification procedures and

radioreceptor assay for growth hornone (RRA-GH), opl was purified to
near homogeneity (greater than 2,000-fold) from ovine placenta'l

cotyledons. The molecular weight of oPL is approximately 2l ,000

as detennined by po'lyacrylamide gel electrophoresis in the presence

of sodium dodecyl sulfate. Specific binding sites for opl have been

found in ovine liver (maternal and fetal), adipose tissue, ovary,

corpus luteum, and non-pregnant uterus. Specific studies showed that

on'ly growth hormone preparations could displace opL binding to its
receptors whereas other honnone preparations could not, indìcating

that oPL blnds specificalìy to cH-receptor sites in ovìne tissues.

By employing the radioreceptor assay for placenta'l ìactogen (PL) using

oPL and ovine Iiver as hormone standard and receptor respectively,

PL-1 ike âciivity was, detected in pìacenta'l extracts of human,

monkey, goat, guïnea pig, and mouse but not in cow, pig, horse, dog,

rat, and rabbit, Homologous rad i oimmunoas say (nt¡) for opL has been

developed in which ovine pituitary prolactin (opRL) and qrowth hormone

(oGH) as well as other pituitary and placental hormones from severa'l

specìes exhjbit no cross-reactîon. tJsing this RIA, opl is detectable

in the uterine vein b'lood samples as ear'ly as 26 days of gestation.



The secretory pattern of oPL in the maternal circulation is similar

to that of human and monkey placenta'l lactogen with the peak level

in both circu'lation and placentomes after B0 days ofgestatìon., oPL

'is found in the fetal circulation and al'lantoic fluids throughout

pregnancy with high levels durinq early pregnancy. oPL is not detectable

in amniotic fluid and maternal urine; oPL is dectable in extracts

of chorionic membranes and maternaì caruncles as early as 16 days of

gestation with high concentration in fetal membranes. These studies

indicate that oPL is secreted from fetal tissues. This ls supported

by the bìosynthesis studies which showed that oPL ls synthesized and

secreted by chorìo-allantoic membranes as ear'ly as 22 days of pregnancy,

The half-time disappearance rate (tå) of oPL in sheep is approx.imate'ly

60 min. When oPRL and oGH were measured by specif.ic RIAs in maternal

blood samples during preonancy, the levels of oPRL are inversely reìated

to those of oPL without any major variation in oGH levels. This finding

suggests that oPL miqht be the hormone that suppresses opRL secretion

during pregnancy. In the bioassay using hypophysectomi zed rat tiblal
width increase as an index of somatogenic effects, oPL is'l .5 times more

potent than a bovine cH ( 1.0 U/mg) standard. In pseudopregnant rats,

administration of oPL into the animals can prevent the loss of LH-receptors

in the corpora lutea and the fall of progesterone ¡f¡s¡ PGF2. or

bromoergocrypt i ne (CB-l54) injectfon. These studÍes suggest that during

pregnancy oPL may act as a "growth hormone" of pregnancy and that it he'lps

to maintain the integrity of LH-.receptors in the corpora lutea. Fr'na] ]y,



receptor-b i nd i ng studies show that only oPL and human growth hormone

(hGH) bind to animal and human tíssue receptors whereas other growth

hormone preparations from other species do not. These studles suggest

that the binding sites in oPL and hGH are very simÍlaÈ in conformation.

Thus, further structural analysis on the active sites for bindlng and

for growth promotino activity may have potential irnp'l ication for

future c'l inìcal use.
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SECTTON I REVIEW OF PLACENTAL PROTETN ÀÀID POLYPEPTTDE HORMONE S

A. TNTRODUCTION :

The importance of the placenta as an active participant
in providing for an íntrauterine miLieu favorable for fetal
survival has been surmised since antiquity. Modern investi-
gative techniques have, hor,ùever, removed this subject from the
area of conjecture and provided understanding of the mechanisms

by which placental tissue carries ouÈ some of its functions.
One of the best, known capabilities of this highly developed,

though transitory, tíssue is the maint,enance of fetal-
maternal gradients in terms of gases and metabolítes which

are favorable to the fetus. Less Ì{e}I understood, however,

is the roJ.e played by the placenta as an endocrine organ.

Study of the secretions of placental tissue has been hindered

by several problens whÍch l¡ere not encountêred in the claésical
studies of the pituÍtary and its target organs. The method

of total extirpation and repJ.acement, treatnent, for example,

is denied the investigator of placêntal endocrinology.

Furthermore, as our knowledge of the endocrine functionç of
the pl.acenta has grorün it is becoming apparent that, unlike
the secretions of the anterior pituit.ary, the secretíons of
the placenta vary widely from one species to another.

Variation is also apparent within a given species at dífferent
st.ages of gestation. Such problems Íirere not, to become a

prohíbitive barrier to investigation, however, and recent


