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The exact significance of preg­
nanediol excreted in the urine during 
pregnancy is not yet w~ll understood. 
Available reports (Sheerman, 1959; 
Klepper and Billewicz, 1963), suggest 
that large amounts of pregnanediol 
are excreted in the urine during• preg­
nancy and they constitute about 15% 
of the progesterone elaborated by the 
placenta. The amount of preg­
nanediol in the urine does not, how­
ever, appear to be either related to 
progesterone levels in blood (Greig 
et al., 1962), or to the birth weights of 
infants (Klopper et al., loc. cit.) This 
has been explained as being due to 
the fact that pregnanediol is not an 
exclusive metabolite of progesterone. 

Urinary excretion of oestrogens 
has been considered as reflecting 
placental function. Earlier reports 
from these laboratories (Iyengar, 
1968) had shown that urinary 
oestrogen levels in undernourished 
pregnant Indian women were low and 
that there was a high degree of cor­
relation between the birth weights of 
infants on the one hand and amounts 
of oestrogens in the urine on the 
other. Progesterone is the precursor 
of most of the steroids including 
oestrog•ens secreted during preg-:. 
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nancy. An .investigation was, there­
fore, undertaken to study the excre­
tion pattern of urinary pregnanediol, 
a major metabolite of progesterone, 
in undernourished pregnant women. 
This was done in an attempt to de­
fine the extent to which the placenta 
contributed to the lowered steroid 
synthesis in undernourished pregnant 
subjects. Since it is known that the 
levels of steroid hormones in /urine 
show a steep rise after 28 weeks of 
pregnancy, the determination of 
pregnanediol levels was done on 
samples of urine obtained after 28 
weeks of gestation. 

Material and Methods 
Twenty-four hour and single morn­

ing samples of urine were collected 
without any preservative from 42 
pregnant subjects belonging to the 
low income group between 28 and 40 
weeks. 

A single morning urine sample/ 
was collected from 94 other pregnant 
women, who were between 28 and 40 
weeks of gestation. These women at­
tended the antenatal clinic of the 
Niloufer Hospital, Hyderabad, and 
belonged to the low income groups 
with an average monthly income of 
Rs. 100 or less. The habitual diets 
of these women provided around 40 
gms. of proteins from vegetable sour­
ces and 1600 to 1800 calories daily. 
The urine samples were stored at 4 oc 
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till analysed, which was done usually 
y.rithin 7 days of collection. Similar 
collections of urine samples were 

!!i!!!!..:_j. 

made from 67 pregnant women be­
longing to the upper income group Orlurr pftqlltntdlol h 2f brs aftd thqle eomhq nhe aelel 

who attended an army hospital near 
Hyderabad. These women were ~ 
wives of army officers with an aver- i 
age monthly income of over Rs. 1,000. ! 
The diets of these women provided ! 
around 100 gms. of proteins and 2500 f •• 

1 d 1 -~. zo ca ories ai y. _ 
" Pregnanediol in urine was deter- ~~' i! ~ 

mined by the modified method of 1 

Bang (1964), using thin-layer chro- ! 
matography. Mter separating the 
pregnanediol, the colour was deve· 
loped with sulphuric acid and read 
at 430 mP. in a Beckman D.U. Spec­
trQphotometer. Creatinine was deter­
mined by the method of Folin (1914), 
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and the values for pregnanediol ex­
pressed as rri.g/ gm. creatinine. 

Results 
A high degree of correlation was 

seen between the values for preg­
nanediol obtained on single morning 
urine samples and the 24 hours urine 
samples. (P< 0.001, a =0.9520) Fig. 
1). 

The levels of urinary pregnanediol 
between 28 and 40 weeks of gestation 
(Table 1 and Fig. 2) showed an in- ' 
crease with increasing gestational 
period, the peak value being at 40 
weeks. There was, however, a wide 
scatter of values at each gestational 
period. 

TABLE I 
Urinary pregnanediol levels in Indian pregnant women 

InCQme group 

• Low 

High 

28 

72 ± 0.63 
(19) 

8.8 ± 1.06 
(13) 

Values are means ± S.E. 
No. -of subjects given in parenthesis, 
• p < 0.05. 

Weeks of gestation 

32 

10.3 ± 0.9 
(23) 

13.7 ± 1.80 
(13) 

36 

14.8 ± 1.07 
(35) 

18.4 ± 1.64* 
(18) 

40 

21.4 ± 2.32 
(17) 

30.2 ± 3.25* 
(23) 



198 JOURNAL OF OBSTETRICS AND GYNAECOLOGY OF INDIA 

prh•n ppaunedlol uenstie patt.un h lpdl" eJ!QUAt ._., 

! 
I 
! 

.. 

.. 

.. 

.. 

.. 

• .. 

M · •o~ 

~ • • .. ~ labjec.U ftw IIIQII toCl~ce.-lc 9""'P 

hbjiC\1 [1"- } .. IOCl~o-le Qtwf 

Fig. 2 

The levels of pregnanediol in 
women belonging to the higher in­
come group were higher than those 
in women of the low income group, 
though the difference was statistical­
ly significant at 36 and 40 weeks (P 
< 0.05). 

No correlation was seen between 
the birth weights of infants and preg­
nanediol levels in urine at term. 

Disc"iLssion 
Determination of levels of oestro­

gen and pregnanediol in urine has 
been widely--used for following the 
course of pregnancy. Level of preg­
nanediol in urine is considered to be 
an ' index of progestational activity of 
placenta, since its precursor proge­
sterone is .synthesized de novo in 
large quantities in the placenta (Rya:1. 
et al, 1966). However, varying re­
sults were obtained by Macnaughton 

(1966) in conditions of habitual abor­
tions and placental insufficiency, 
when he tried to assess placental 
function using urinary 'pregnanediol 
level as the parameter. Therefore, the 
use of this hormone alone in prog­
nosticating the course of pregnancy 
in abnormal conditions has been 
questioned. 

The high degree of correlation ob­
served between the excretion in 
single morning sample and 24 hoU!' 
excretion of pregnanediol is of clini­
cal significance, since it obviates the 
necessity to obtain 24 hour urine 
samples and the assays can be don;~ 
in a routine antenatal clinic on single 
morning urine samples. 

The results obtained here have 
shown that as in the case of oestro­
g'ens, the amount of pregnanediol in 
urine is lower in undernourished 
women. This seems to indicate a 1v \V 

progesterone production by the 
placenta.. in undernourished states. 
Greig et al (1962) have found that 
the correlation between blood pro­
gesterone and urinary estriol is clos~:r 
than that between blood progesterone 
and pregnanediol, indicating thereb/ 
the metabolic inter-relationship be­
tween progesterone and oestrogens. 

The synthesis and metabolism of 
oestrogens during pregnancy depends 
on an intact feto-placental unit, since 
the foetus supplies -the precursors for 
the placenta to synthesize oestrogens. 
For the synthesis-ofprogesterone -and 
its conversion to pregnanediol, the 
foetus plays a very minor role, as is 
shown by the fact that in cases of 
anencephaly, pregnanediol excretio:1. 
is normal even- though oestrogen 
excretion is very low. Earlier, it was 
suggested that low oestrog·en excre­
tion in undernourished " pregnant 
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women could be explained on the 
basis of either a diminished supply of 
precursor by the foetus to the 
placenta or an inefficient conversion 
of the precursor to oestrogens by the 
placenta in conditions of malnutrition 
(Iyengar, 1967). The observation ­
that as in the case of oestrogen, the 
amount of pregnanediol in urine is 
also low in undernourished pregnant 
women indicates that it is the pla­
cental function that Iflay be def~~­
tive in such women. 

Though the levels of urinary preg­
nanediol are significantly higher in 
the well-to-do women as compared to 
the undernourished subjects, they 
appear to be considerably lower than 
the levels reported for pregnant 
women m the West by Sheerman 
(1959) and Klapper et al (1963). 
This J.S surprising m view of our 
earlier observation that the urinary 
estrogen levels in wellnourished 
Indian women are similar to values 
reported for Western women. The 
reasons for this observation need 
elucidatian. 

Summary 
( 1) Pregnanediol levels in the 

urines of pregnant subjects were 
determined by using thin layer chro­
matography. 

(2) A close correlation was ob­
served in the levels of pregnanediol 
in single random morning urine 
samples and twenty-four hour urine 
samples. 
" ( 3) The levels of pregnanediol in 
urine were significantly lower in 
undernourished pregnant women at 

• 
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term, as compared to levels in wen 
nourished pregnant women, suggest­
ing sub-optimal placental function. 
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