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1
INTRODUCTION

In recent years, it hma been demonatreted that
human foetal membranes and maternal decidua contain
enzyme nactivitieg capable ¢f producing and metaboliz-
ing steroid hormones (Mitechell et g1, 1982). Because
of the intimate anatcemic relationghlp between these
gtructures and the myometrium, and the modulating
rcle that stericd hormones may have on the generation
of prostaglanding within the pregnrant uterus (Thorburn
et al, 1979), such metabolic activity by the foetal
membranes and decidus may be an important determinant
of myometrinl contractility. Although the specific
functilong for the variocus steroids produced throughout
pregnancy are not definitely known yet progesterons and
pegtradiol have been frequently uaed ms predictors of
early pregnancy outcome {Kunz & Keller, 1976, Jouppila
et al, 1980 & Jens et nl, 19843},

The alm of thls work d1s to trace the level of these
ateroida in early fAormal gestation in both plaama and
galivy in order to develeop A reference curve for craes

of early pregnancy Jdisturhance.
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3
PROGESTERONE

Willard Allen et al in (1929) published the firat
of their series of parers on extracts of corpus luteum
that produced m apecipl uterine resction (Progeststional
proliferation). In (1930) and (1932), he prepared a
purified progestin. In (1930), Butenandt described
the structure of pregnanediol (C,y Hyg0,)4 By (1934},
Butenandt et sl erystellized the corpus luteum hormone.
In 193%, +the health organization of the league of Hations
get up Internaticnal standards for some of the gex horm-

oneg, 1lncluding the pew hormone of the corpus luteum.

Butenandt and Slotta in (1935} would probably
propoge the name lutecaterons. Alen and Corner had
wanted the name progeaterone and after discuaaion they
all gettled on the name progesterone (progesat of progestin

and sterone of lutecatercnal.

Allen et al 1930 digcovered two important cbser-
vations the first is that progeaterone does not work in
immature rabbitas without ceatrogen priming, and the
gecgond belng if too much cestrogen 18 used, progesterocne
has no effect. The effects of progesgterone lesding

to pseudopregnancy In the rat and such changes are
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" ingufficient to warrant thelr use aa & teat for corpus

luteum extractas ".

Chemistry of the procegting :

Winterastein et al (1934} described chemistry of the
progeatinag., Chemicaelly, the progeatins are siarols
contalniorg carbon, hydrogen, and oxygen astoma and are
hydrophoble compounda, although the oxygen atoms and
the double bond add a component of hydrophilic natura
to the molecule. The parent chemical atructure of
the sterolas i3 the three alx-membered carbon cyclic
ring strucutre, phenanthrens, to whiech 8 cyclopentanc
ring 1is attached. Since in the sterols the phenanthr-
ene ring 1a ssturated, rather than unsaturated, it is
termed perhydrophenanthrene. Thus, the bagic struct-
ure of the progestins ia cyclopentenoperhydrophenanthrene
to which angular methyl groupgare attached et carbon 10
and 13 end an ethyl group at carbon 17. The structure
of the mosat blologically mctive, naturel progestiin, 1s

progeaterone.
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Progesterone

Progesterone has functional groupa that modify the
parent atructure, including a double bond bhetween car-

bong 4 and 5 and ketone groupa at carbons 3 and 20.

Althourh the term progeateronse ia a trivisl name
and not ayatematic chemical nomencleture, it has gained
universsl acceptance through 1ts longatanding use,

The systematic nomenclature for progestercne ia prepn-
4d~ape-3, 20 dione. 4 common metabolite of progester-
cne follows reduction of the ketone ml carbon 20 to form
a gecondry alcohol group 20 ©%~-hydroxy pregn-4-ene-3-one
{20 &€ ~C H P). In more recent terms which assign an
abaclute configuration of the mlcoheol at the carbon 20
center of asymmetry, the side chain with the 20 hydroxyl
group ia 20 5. The other gite of metmboliam of
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propesterone 1s ring 4 reduction with gaturation of the
double bond between carbons 4 and 5 to form ™ dihydro ™
compounda. Since the reduced carbon atom at poaition
5 is aggymetrical, the hydrogen can be eithar on tha

gide (trans to the carbon 19 methyl group) or Paide
{(Cis to the carbon 19 methyl group). 5 ot =pregnan-3,
20-dione. {504 D H P) or 5 B -pregnan- 3, 20 - dione.
The reduced progestinas, 200¢ 0O HP and 50 H P, do not
appear to be gble to gtimulate the rodent uterus, but Soec
- H P may be able to medimte gome of progeaterone's action
in the pituitary-central nervous system. A final asite
of reductlon of progesterone is the 3 ketone group to form
aither a 3 Oo<-hydroxyl group which iIg awxiagl to the carbon
akeleton or aji}g-hyﬁraxyl group which is in the plane
{(equatorial) of the A ring. Biolegically, reduction of
the 3-carbonyl group does not readlily occur unlesgs the

double hond of the A ring hesg first been reduced,

Synthesis and secretion of progeaterone :

Le Maire et sl 1in (1972} described secretion of
progesterone. Frogesterone 1g gecreted from the
sdrenal, the croups luleum and the plecental trophoblaat.

Progegterone has long been known zs an intermediate in
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bicayntheais of corticogteroida by the adrensl. Approx-
imately 0.75 mg/dey is produced by the adrensl, which

can be incressed by the administretion of A.C.T.H, thils

can be measured in the ovarlectomized woman aas pregnand-

iocl and accounts for much of the progeaterone production
in the proliferative phase of the menstrual ecycle(? mg/day).
In the lutenl phase, progesterone production Increases

tenfcld and can remch 50 mg/day prior to implantation.

Progeaterone has been Identifled as g secretory
product of the corpus luteum of the ovary thronghout the
Iuteal phase and by the corpua luteum through pregnancy,
1t 1a generally agreed that the developing trophoblaat of
the nommally implanied fetus takes over progesterone
production at B8 to 9 weeks gestation. Caapo et al {(1973)
found that removal of the cropus luteum has been followed
by ebortion at 49 ¥ 2 days (7 weeks) following the last
menstrual perled, by 61 tg days (8 - 9 weeks) the ablation
of the corpus lutaum which results in sbhortion at 7 weeks
leada only to a tranglent decrease in progestierone and n
reversion to normsl without abortion. Secretion of
progesterons from the ovary containing the corpus luteum

gontinues to term, but this secretion ls only a small
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component of total progeaterone production at term.
However, when one considers the local nature of the

ection of progesterone, aa in its effect on myometrium
adjacent to its placental productiion, and the multiplicity
of progesterone meisbolites that have been identified

but whoae functiona remain unknown, the progesterone
gacretion by the corpus luteum of pregnancy at term may

not be merely an insignificant reminder of man's ontogeny.

Metaboliam of progesgterone 3

Little et al {1975) discussed sgpects of progester-
one metsboligm. Propeaterone 1tgelf is the principal
progestagen with hormonal mction. There 13 & amall
progeatational effect of 20e< -0 H P on the endometrium
in the Hooker - Forbes mouse bio-assay, but probably only
52 the resgult of enzymsetic conversion to progesterons.

In addition the 5 o~ -reduced progesterons(5 o¢ =D H P} has
gome effect on hehavior. In most instanceg the meta-
bolite measured mny only indlcate gpecific pitea of
metsbolism for exsmple, 17e4-0 H P appeara in the circulst-
ion in gigpificant smounts just prior to ovulation and

the appearance of the corpus luteum. 4% the time that

the corpus luteum is replaced by the placenia sg the
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gource of progesterone, 176< =0 H P peripheral concent-
ration has been. reduced to low levels. Thersafter, 17e<-
C HT can be meagured in increasing asmounts from the
ovarian vein {(higher on the side wilth the corpus luteum),

from the nterine vein and from the retroplacental apace.

Billiar et ol in (1875) found that 20 ocC~0 HP
appears to be the most constant metgbolic product pre-
liminary to excretion and results in the inectivation
of progesterone's hormonal sctivity. For example, in
perfusion of the Rhesus monkey hesd through the carotid
artery with labelled progeatercne a major metabollte of
the skull and cranial tigsuesg {sampled by the external
jugular vein) or brain tlasue {sempled through the
gaglttal sinus) 1s 20<-0 H P, In contrast, brain tissue
could slso reduce progesterone to 5 o<<I H F and He<-
reduction s9sites are present 1n eress of the breln known
to be msgociated with progesterone and ita behaviorsl
effects (e.g., the midbrain), rather than excretion.

The corpus luteum i3 also known fo contain a significant
concentration of both 20 o< - and EOP-{] H P, however,
EOF-G HP 1s not obzerved peripherslly end is not known

to heve sany hormonel acticon.
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Plagms and tlssue concentration of progeatling :

It is well mccepted by Csapo et al in {1971) that
the ovearien corpus luteum is the prime source of secret-
fon of progesterone in early pregnancy (i.e. for 6-8
woeka of pregnancy}, thereafter, the plecenta is the
primary source of progesterone secretlon untill term.
During normsl pregnancy, the plasama progesterone velues
increnae to about 25 ng/ml 2 weeks after ovulation,
which is sgbout twice +that of the non-pregnant cycle,
and remain relatively congtant untill about 10 weeks
gestation (menatruasl age), when palecentel secretlon

takea over.

In normal pregnancy, a4 1n pregnaency following
chorionic gonsdotrepin (h ¢ G} induction of ovulation,
17X ~hydroxyprogesterone{ 1704 -0 H P) secreted by
the ovary iz eleveted untill about 4 to 5 weseks afier
ovulation, and then it decreases to bmaal levels by
the 12N Leek of pregnancy (menstrusl age}, aince the
placenta of early and midgestation secretes little 17o¢=
O HP. At about the 12¥ eek of pregnancy, the
plaama levels cof progesterone gradually incresse from

a mean of 25 ng/ml to approximately B0 ng/ml at the
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