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Abstract

During pregnancy. the exeretion of
oestrogen increases enormously in com-
partson with the non-pregnant state but
the striking feature of this increase s
the great prepondersnce of oestriol as
compared with cestrous and cestradiol. 7t
is the foetus which plays a specific and
easential role in the synthesis of oestriol
and for this reason assay of the level of
oestriol In maternal urine can provide
information about the intrauterine com-
ditions of the Toetus. Serial urinary oest-
riol nssays are carried out in 49 normal
pregnant subjects and 5 suhjects of
obstetric complications. The ovesbriol
values during normal pregnancy, 742 +
5.13mg 24 hours at Isi trimester, 24.23
+ 4.56mg,/ 24 hoours at 2nd trimester and
33.00  9.87mg /24 hours at 3rd trimester
of peatation, have been calculated. The
Inrge deviations from these values show-
ed some sort of disorders in the form of
abortions, stilibirths, toxaemias and ante-
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partum haemorrhage (JFMA 29:209,
18749)
Introduction

The relatively large amounts of oestro-
gen excreted in the maternal wrine dunng
pregnancy, are denived almost entively [rom
the placenta. The placenta synihesize these
ocstrogen from precursors which are produced
largely in other gites, notably the foetus
Oestriol s quantitatively the most impornant
urinary  oestrogen  and the measurement of
this sieroid provides vseful information con-
cerning the state of the foetoplacental unit.
Greene er al. (1965) and Mcnaughton (1967)
described some of the characteristic features
of the state of foeto-placental units, A steady
rise in oestriol value during gestation shows
normal growth of the foetus while low oestriol
values may provide information about still-
births, perinatal death. mild antepartum
haemorrhage and other obstetric  complica-
LIS,

Material and Methods

The 24 hours urine samples were col-
lected on two to three consecutive days of
ecach gestational week from 49 npormal pre-
gnant subjects and 5 abnormal subjects ad
mitted for either routine check up and anie-
natal care or delivery at Sobhraj Maternity
Home, Karachi. The unne samples were
preserved in litre bottles containing 0.5ml
formaldehvde and they were analysed within
3 to 4 hours, Scrial determinations for oestriol
values were made in order o minimise the
day to day widc fluctuations in the content
of oesstriol.

Ten ml aliquol of heparinised 24 hour
pregnancy urine is diluted to one litre with
distilled water and then boiled. Fifteen ml of
concentrated hydrochloric acid was added and
the bulk solution was boiled again for one
hour. The hydrolysate was cooled and trans-
ferred 10 a separating funnel and extracied
with 30ml petroleum ether three times. The
extract was washed with 20ml carbonate
buffer and the agueous phase was discarded.
Sml 2N sodium hydroxide was added, shaken
and 20ml of B%, sodium bicarbonate was then
added. The ether layer was collected. evapo-
rated and the residuc obtained was dissolved
in 3ml of absoluté akohol. 50mg of hydm-
quinone was added 1o one ml of cthanolic
solution. Standard oestriol in  ethanal and
blank (without hydroquinone} were also pre-
pared The ethanolic snlvents were evaporat-
ed al 60°C, 2.0ml of Kober reagent was added
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during boiling and diluted with 0.7ml water.
After development of colour hoth tests and
standard solutions were read un Karl Zgiss
specirophotometer at  $45am for oestriol
values against a rcagent blank. Oestriol n
pregnancy urine was then read over the cali-
bration curve, The method of Hobkirk and
Metcalfe-Gibson (1963) was adopted for this
investigaton.

Hesults

ihe pnmary oestriol excretion durnng
normal pregnancy in a group of subjects of
2 to 40 vears of age showed little nse ull
Ist trimester of gestation. A sharp risc in the
amount of oestriol excretion from 7.42mg/24
hours is noticed onset Ist tnimester ic.
14 79mg /24 hours at 16th week, after the last
menstruation period, during gestation. A pro-
nouncing continuous rise in the amount of
vestiiol reached o 281th week of gestation and
a maximom valoe of 33 60mg/24 hoirs was
cstimated at 36th week and Jater it was fol-
lowed by a pormal delivery of the baby. The
mean oestriol values in pormal  pregnancy
urine and standard deviation values have been
tabulated (Table-1, Fig. 1)

The oestriol values in subjects who sul-
fered from different obstetric complications
have been summarised in Table-11.

210
Table-l . Urinary Oestriol Content During Mormal
Prognancy

No. of - .l:;ﬂi-l-lﬂd ﬂﬂﬂﬂlf ralmes  (oagpl M har)
rwbjeers  wenks Hu- FD
5 4 7.43 z 3
4 B 747 3.00
& ] 742 513
5 16 14,79 4.21
4 0 3150 419
6 24 4.3 4,56
4 23 32 00 270
4 3z ILIE 9,80
f E 1] 3360 .57

e — - —

smean value of 2 1o 3 dewrminatives in 4 0 &
subjects, 19 to 35 years of age.

&N =Standard deviation of the mean oestriol values

amongst wuhjects helonging to each geslational
group.
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Table-ll: Oestriol Valuee in Subjects Suffering from Differsnt Obstetric Complications

Okarprers somplications

Usimary Oerteind FIHHMH_I:

Intranterme [oefal death

Anencephalic pregnancy

Towemia of pregnancy

Twin pregnancy

Pregnancy complicated by hyperthyrowdism

Delivery of the baby is recommended
of foetal and |

w placenta

m‘ Menstraation
Before ovulation
M'ur wuhhul

5 (at 27 weeks. Experimental)
tess than 5 (at 35 wechs, Miyakaws et al, 1976)
- “ 4 {a 18 weeks, Mivakaws et al, 1976)
9 (at 23 wecks, Experimental)
0.5 (at 11 weeks, Fxperimental)
100 (at 34, 35 wecks, Experimental)

leas lhan mormal values (Mivakawa et al, 1976)

greater tham 499 and at term (1928
iMiyakawa ot al, 1976}

less than normal valnes
{Miyahaws ct al, 1976)

kess than 2.0 (ai term, Klopper, 1969)

Jess than 160 (at term, Miyskawa e al, 1976)

6 to 10UZ/24 hours [Ramos et al, 1968)

mmmmﬂwhuutw
of the subjects determined in this investiga-
tion showed S5mg/24 hours at 27 wecks of
pregnancy while 6mg/24 hours at 32 and 36
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in the range of 9 to 10mg per 24 hours during
23 tw 35 weeks of gestation and thus provide
information of foetal risks in jeopardy. Other
cases of sbnormality like cnancephalic preg-
nancy. pregnancy complicated by hyperthy-
roidism and twin pregnancy have been studied
by other wotkers and their values are men-
tioned in Table-Il. The mean normal non-
pregnancy urinary oestriol values in women
for comparision purposes were also studied
(Table-I1).

Digeussion

During first rimester of normal gestation
the cestriol values determined, lie in the range
of 7.42 + 513mg/24 hours. Other investiga-
tors either did not report the values dunng
this period of gestation or considered their
values less informative although this may be
helpful in cases of abortions. However during
2nd trimester of normal pregnancy oestriol
values 1479 + 42img/24¢hours at loth
week, 21.80 + 4,19mg/24 hours at 20th week
and 2423 + 4.56mg/24 hours at 24th week
of gestation are found. These levels are in
agreement with those of Dada (1975). Miya-
kawa ct al. (1976} and Mcload et al. (1567}
reported low values due to the different pro-
cedures of estimation they adopted for urinacy
oestriol excretion, Moreover the techniques of
Miyvakawa (1976) and Mcload (1967) are less
sensitive for estimation of early pregnancy
urinary oestriol values. At the 3rd trimester
the values of oestriol lie in the range 32 + 8.7
at 28th week, 3218 + 9.8 at 32nd week and
336 + 487Tmg/24 hours at 36th week of
pregnancy. lhese values of normal pregnancy
urinary oestriol are i agreement with Dada
(1975), Miller and Weller (1971}, Oakley et al.
(19671 and Miyakowa ct al (1976). While Klop-
per {1968, 1969) and Mcload et al (1967) re-
ported a little lower values of oestriol.

The ocestriol values in aboormal preg-
nancy are considered as indicarion of dis-
ordered foetal and/or placental functions,
since both the foetus and placenta are imvoly-
ed mn oestriol production. Coyle et al. (1961)
have reported foetal malfunctions during
abnormal pregnancy and are caused by low
oestniol excretions. genaiic enzyme deliciency
of placental sulphatasc, cortisonc therapy,
foetal anencephaly, anasmia, hypertension,
precclampsia, renal  discases, diabetes amd
toxaemia, the ohstetric  abnormality  during
pregoancy which leads w threatened  abor-
tions, mild antepartum haemorrhage, intrau-
terine perinaial death may atleast be detected
by a fall in oestriol excretion. A riging level
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of oestriol in the maternal urine is an indica-
tion of improvement in funmctions of foctal
growth during pregnancy. It could be con-
¢luded that the declining level of oestriol
excretion or values persistently below normal
for the gestatiomal age beyond 28th week, may
indicate the need for immediate delivery of
the baby. Furibermore, persisient 1oxacmia
during pregnancy causes low excretion of
oestriol which is itselfl an indication w0 rermi-

nate pregnancy.
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