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Placental lactogen, or chorionic lactogen on fetal metabolism were utero and does not reduce fetal
somatomammotropin, is a protein felt to be mediated only indirectly plasma somatomedin concentra-
hormone of the placenta that has by changes in maternal metabo- tions. Furthermore, an excess of
striking chemical and biologic lism and not by direct effects of the fetal GH, as noted in transgenic
homologies to growth and prolac- hormone on fetus tissues. How- mice bearing metallothionine-hGH
tin, Early studies of the physiology ever, with the recent demonstra- fusion genes, does not accelerate
of placental lactogen focused pri- tion that placental lactogen has fetal growth.
marily on the biologic actions of direct growth-promoting actions in In additional studies, oPL has
the hormone in the mother, while the fetus, it appears that placental also been observed to stimulate
more recent studies have focused lactogen may affect fetal growth the activity of ornithine decarboxy-
on the actions of the hormone in by promoting substrate transport lase (ODC) in the fetal liver di-
the fetus, This presentation will to the fetus and by acting directly rectly. Since ODC is the rate-
deal predominantly with investi- on fetal tissues, limiting enzyme in the synthesis of
gations of the action of placental Initial studies of placentallacto- the polyamines, a group of com-
lactogen action in the fetus that gen action in fetal tissues focused pounds that playa critical role in
strongly suggest a direct role for on the biologic actions of ovine the regulation of protein and in nu-
the hormone in the regulation of placental lactogen (oPL) in fetal rat cleic acid metabolism, this finding
fetal growth and metabolism. In and sheep tissues, oPL was shown further supports a direct role for
addition, some recent studies of to stimulate dose-dependent in- placental lactogen in the regula-
secretion of placental lactogen will creases in amino acid transport tion of fetal growth, In contrast,
be presented; these studies imp li- into fetal rat skeletal muscle and GH, which stimulates ODC activity
cate the involvement of several glycogen accumulation in fetal in the postnatal liver with a potency
novel factors in the regulation of sheep and rat hepatocytes, The identical to that of oPL, has no .
release of this placental hormone, increase in hepatic glycogen con- effect on fetal hepatic ODC activ- .

tent resulted from both stimulation ity.
Physiologic Studies of of glycogen synthesis and inhibi- OPL at physiologic concentra-
Placental Lactogen tion of glycogenolysis, Although tions has also been shown to stim-
In the pregnant woman, human GH stimulated amino acid trans- ulate an increase in dose-
placental lactogen (hPL), like port in postnatal skeletal muscle, dependent, insulin-like growth
growth hormone (GH), has been GH had no effect on amino acid factor-II (IGF-II) synthesis in fetal
shown to induce peripheral insulin transport in the fetus, even at con- rat embryo fibroblasts, while GH
resistance, elevate blood glucose centrations considerably greater and a variety of other hormones
and amino acid concentrations, than the half-maximal effective were found to have no effect.
and stimulate insulin secretion. concentration of oPL. In addition, However, when tested in fibro-
Some studies have also shown the potency of GH in stimulating blasts from postnatal rats, both
that hPL stimulates lipolysis, Since glycogen synthesis in fetal hepa- oPL and GH stimulated the syn-
these metabolic actions of hPL are tocytes was only about one tenth thesis of IGF-I but not IGF-II. Since
qualitatively similar to those of GH, that of oPL, These studies indicate the plasma concentration of IGF-II
and since plasma hPL con centra- that placental lactogen has meta- in the fetal rat and Iamb greatly
tions increase markedly during bolic actions in the fetus and that exceeds that of IGF-I, these stud-
gestation (while GH concentra- GH has little or no metabolic act iv- ies suggest that fetal growth may
tions do not change), many inves- ity in fetal tissues. Since the bio- be regulated, in part, by oPL
tigators have suggested a major logic actions of placental lactogen through its actions on the synthe-
role for hPL as a maternal "growth in the fetus are qualitatively similar sis of fetal IGF-II. Additional sup-
hormone" of the second half of 'to those of GH in postnatal ani- port for a role of placental lactogen
pregnancy. Although the effects of mals, these studies further support in fetal growth comes from recent
the increase in maternal hPL con- a role for placental lactogen as a studies indicating that hPL stimu-
cent rations on the fetus are un- fetal "growth hormone." lates somatomedin production,
known, the resultant changes in The lack of somatotropic and DNA synthesis, and amino acid
maternal substrate concentrations metabolic activity of GH in the fe- transport in human fibroblasts and
may promote the transport of nu- tus is in accordance with other myoblasts. The table summarizes.
trients to the fetus and thereby clinical and experimental observa- the evidence supporting a role for.
stimulate fetal growth. tions suggesting that GH does not placental lactogen,
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Placental lactogen competes placental lactogen receptor in the cates that placental lactogen is not
with GH and prolactin for binding fetal liver. These observations the only hormonal factor involved
to GH and prolactin receptors in strongly suggest that a new and in the regulation of fetal growth.
mammalian postnatal tissues. structurally distinct GH receptor Since fetal growth, like postnatal
Consequently, several investi- appears soon after birth in the growth, is undoubtedly controlled
gators have suggested that the sheep. by many factors, the low hPL con-
metabolic effects of placental lac- In summary, placental lactogen centrations in the fetus may have
togen may be mediated through appears to have numerous meta- resulted in compensatory
binding to GH or prolactin recep- bolic effects in the mother and fe- changes in GH and other factors
tors or both, However, the studies tus and these effects promote fetal involved In somatomedin produc-
demonstrating marked differ- growth (Figure). In the mother, tion. One possible explanation for
ences in the potencies of oPL and placental lactogen induces insulin normal fetal growth in pregnant
ovine GH (oGH) in fetal tissues resistance and stimulates lipolysis women with gene deletions for hPLstrongly suggest that there are dis- and proteolysis, biologic effects comes from the recent studies of .

tinct placental lactogen receptors that promote the transfer of glu- Frankenne et al. These studies
in the fetus. cose, amino acids, and to a lesser demonstrate that the placentas

The presence of distinct recep- extent, fatty acids to the fetus. In from these pregnancies may pro-
tors for placental lactogen in the the fetus, placental lactogen acts duce hPL-like or hGH-fike mol-
fetus is further substantiated by directly to stimulate OOC activity, ecules through expression of pla-
more recent studies. Ontogenetic somatomedin production, glyco- cental genes that are not
studies of the binding of placental gen accumulation, and amino acid expressed under normal condi-
lactogen and GH to hepatic mem- transport into cells. Since fetal tis- tions. It is possible that these hPL-
branes of fetal sheep indicate the sues contain specific receptors for like or hGH-like gene products
presence of specific oPL binding placental lactogen, and since the may assume hPL-like roles in the
sites as early as mid-gestation, biologic actions of placental lac- mother or the fetus or both, sus-
with a marked increase in the continued on page 6
number of oPL binding sites dur-
ing the latter half of gestation,
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