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SECTION I - RESFEARCH PROTOCOL

Title: Hormonal correlates of pregnancy and lactational amenorrhea

Principal Investigator: Dr. Brian Seaton

Starting Date: As soon as necessary equipment procured.

Completion Date: One year after starting date.

Total Direct Cost: § 92,480

Abstract Summary:

Despite the fact that there is a substantial and growing body of
evidence to sugges that "oestrous-like" cyclic phenomena are not
completed abolished during pregnancy, this remains a largely
ignored area of endocrinclegy. Clarification of the situation

is of considerable importance since the existence of such periodi-
phenomena at a time when, in women, estrogens and progestogens
are substantially elevated above the levels in ncrmal cycling
women raises many important questions about our present under-
standing of the hormonal interaction involved. fhe purpose of
this project is to make a careful study of the endocrinology o
pregnancy under condition designed to detect any periodic phenc. -
in order that the nature and significance of such fluctuation i -
be evaluated, with particular reference to their implications
improved methods for the control and management of pregnancy.

Reviews:

a) Research Involving Human Subjects

b} Research Committee

c}) Director

d} BMRC

e} Controller/Administrator




'SECTION II ~ RESEARCH PLAN

A.  INTRODUCTION

1.  “0bjective- The 1ong term objectlve of this project is a
better understandlng of the role of stercidal hormones
in regulating the reproductlve process in general and
7pregnancy in part;cular. It,Ls expected that such
"_informetien will be of value in the developﬁent of improved.
'lprocedﬁresffor"pregnancyAmanagement and ;eproduetion control.

__2; _ Baekground: It is a commonly held view that pregnancy

suppresses the periodic phenomena associated with the
'estrous cycle, for example Heap, Perry and Challis (l)'
state that © pregnancy is defined as the period of fertilizaticn
to;parturlt;on and the emphasis is on the role of hormones
"ih maintaininq ge“tation and in the arrest of the estrous
"or ‘menstrual cycles“ and Ryan (2) states that "pregnancy ....
‘beglns for the mother only when .... ovarian cyclicity is
replaced by. preqnancy-spec1f¢c endocrine mechanlsms" _
However, whilst it is certalnly true that the ‘overt signs
of normal menstrual cycles {e.g. menstruation in the human)
cease durlng_pregnancy there is a growing body of evidence
:_that some form of periodic phenomena, resembling the estrous
cycle ‘but which do not result in full estrocus or menstrual
effects, occur throughodt pregnancy in a wide range of
mammals. Some of this evidence is quite uneguivocable;
for ekample,'Swezy and Evans (3) showed that rats continue
to ovulate at reqular intervals whilst pregnanﬁ, Richards
(4) showed that hampsters continue to show periodic changes
~in activity patterns whilst pregnant, D'Scuza (personal
.communication} has found evidence of periodic changes in
the vaginal cytology of pregnant tfeevshrews and cats,
Seaton (5) has found eviderice of regular fluctuations in
estrogen excretion in ‘a pregnant gorilla and similar
fluctuations can be seen in the date of Bielert, Czaija,
Scheffer, Robinson and Goy(6) and of Bosu, Johansson and
Gemzell (7} obtained from the rhesus monkey. On the other
hand, the data of Reyes, Winter, Faiman and Hobson (8)
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from the chimpanzee and of Raeside and Liptrays (9) from
the horse are equivocable in this respect.

There has been, of course, an enormous amount of work
done on hormone levels during pregnancy in the human, not
only on estrogen levels in plasma (e.g. 10-~15), urine
(e.g. 16-21) and other fluids {e.g. 22-23) but also on
progestogens (10, 15, 24-25) and other hormones (e.g. 10,
13, 15, 25-31). It is therefore pertinent to enquire
whether there have been any previous reports of periodic
phenomena occurring during pregnancy in women, and if not,
why not?

Since women, in common with other primates, have a poorly
defined behavioural estrus at the time of ovulation and
intercourse ‘may occur at any stage of the cycle,
behavioural patterns are of no value; ovarian studies

(e.g. by laparoscopes) are excluded for normal subijects oun
ethical grounds, hence the only remaining areas availabic
for study are (1) occurrence cf menstruation (ii) hormonal
patterns and (iii) vaginal cytology {(which reflects
hormonal activity).

Although missed menstruation is the classical symptom of
pregnancy in humans, there have been many cases of "large-~
for-dates" babies which have been ascribed to incorrect
dating of conception due to the occurrence of one or
{rarely) more post-conceptual menstrual periods; the
-gso~-called "short-periods"; However, the coccurrence of
these "short-periods" has not received properly controlled
scientific study and is still a subject of controversy
(32} . Similarly, it is a commonly held view (33) that
women are more likely to have sponstaneous abortions at
the times when they would have had their next menstrual



period (had they not been pregnant), particularly in
the first trimester. Again, this is a poorly studied,
and therefore controversial area. Both these phenomena
imply that aspects of the menstrual cycle de persist,

at least for a while, post-conception in women.

The existing data on hormonal patterns (particularly
periodic phenomena) focus exclusively on diurnal rhythms.
The concensus of opinion (e.g. 34-36) is that circadian
fluctuations in estrogens do occur during pregnancy

though there is at least one report (37) which claims that
they de not. Whatever the position with regard to diurnal
variations, the period of such rhythms (1 day) is so much
shorter than the rhythms of interest in this-study (20-30
days) that their main relevance is as a confounding
variable. This point will be covered in the "Methods of
Procedure" section. All the other longitudinal studies

on hormone levels which have been cited fail to give a
conclusive answer as to whether low-frequency periodic
fluctuations occur during pregnancy and it is clearly
pertinent to enguire why this should be so. The studies
so far reviewed all suffer from one or mére of the following
features which tend to obliterate any signs of such
periodic fluctuations:~

l) The data are not obtained sexially from a selected

cohort of women;

2} The data from individual subjects are averaged
before being evaluated for longitudinal trends:

3) The inter-sample interval is too long (i.e. over 1
week) and/or the period studied in one individual is
too short (less than 3 months) ;
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4) Because of the large increase in estrogen production
during pregnancy, estrogen levels are plotted on
logarithmic scales. It can readily be verified that,
on a logarithmic scale covering 3 decades, a 50%
difference in absoclute hormone concentration (i.e.

A log = 0.3) is attenuated to 10% (of full scale)
linear difference on the graph.

However, when these factors are borne in mind it is
possible to discern the presence of regular, periodic
fluctuations in those papers {(e.g. 12, 38} where the

data are sufficiently detailed. These data, though,
cannot be regarded as conclusive evidence for the
existence of periodic phenomena during pregnancy. Thus,
in order to establish whether or not regular fluctuation
in hormonal levels are a normal feature of human pregnancy
a properly designed study (avoiding the problems listed
previously) needs to be undertaken.

It should be noted that, whilst the dogma that pregnancy
abolishes the menstrual cycle is based on the observation
that menstruation ceases during pregnancy in women, there
is absolutely no justification for assuming that the
absence of menstruation means the absence of any form of
sub~menstrual cycle. Indeed, the occurrence of periodic
fluctuations in hormone levels has been observed in young
girls who are several years pre-menarche (39).

It should also be noted that the resemblance of periodic
fluctuations in hormone'levels during pregnancy to normal
menstrual cycles does not necessarily mean.that they are
of maternal origin. It is well-established that the
majority of pregnancy estrogens are of feto-placental
origin (4C) and Faiman, Reyes and Winter (41) have
preduced evidence that female chimpanzee neonates exhibit
cyclic fluctuations in estrogen excretion during the first
few months of life. Some evidence that gorilla necnates



e
(%]
(3]

also exhibit cyclic fluctuations in estrogen excretion ha:
also been obtained (Seaton, unpublished data). Thus, the
possibility that the feto-placental unit (and the sex of
the foetus) plays an active role in the occurrence of

pregnancy cycles must be -onsidered seriously.

It is now becoming accepted that the occurrence of regular
estrous}menstrual cycles in non-pregnant females (human

or other mammals) is an artifact of civilisation or
domestication and that, in fact, for the majority (if not
all) of species in the wild the normal conditions of the
female are either (i} immature, (ii) pregnant or (iii) in
lactational or seasonal anestrous/amenorrhea. This raises
the interesting possibility that the complex feed-back
mechanisms which result in the estrous/menstrual cycle wers,
in fact, evolved to serve a different purpose. Papanicolanu
(42), in a study on vaginal cytology in menstruating and
pregnant women, observes that "the two post-ovulatory stagd
of the normal cycle, the proliferative and the growth-
secretory state, may be considered as a short imitation of
the more extensive and fundamental processes occurring duo:iv -
gestation" and "as a whole, the smear of advanced pregnancy
resembles the pre-menstrual smear®. It would therefore farw
that, from a physiological point of view, the estrous/
menstrual cycle should be regarded as a "faulty" pregnancy
cycle, rather than pregnancy being an “"interruption” of the

"normal" estrous/menstrual cycle.

Studies on estrous/menstrual cycles and pregnancy in
domesticated species or women in developed countries have
undoubtedly contributed much to our understanding of
reproductive endocrinology. By constrast there have been
few studies on women in the underdeveloped countries
{e.g. 43, 44) and there is undoubtedly considerable value
in studying the endocrinology of a group of women in whom
pregnancy spacing still occurs largely by "natural® means
(e.g. lactational amenorrhea) rather than by voluntary

abstinence from intercourse or by active contraception,



L1
(=3
.

Quite apart from the fundamental knowledge on the
endocrinology of reproduction which may be expected to
accrue from such a study, the data obtained would provide
essential baseline information (which does not, at preseni,
exist) for evaluating the impact ( at the endocrionoclogi. ¢
level} of health-care and fertility control programs in such
populations.

Rationale: The dogma that pregnancy abolishes cyclic
activity has meant that there have been no longitudinal
studies on hormone levels in pregnant women which have been
specifically designed to investigate the possibility that
cyclic phenomena (other than diurnal rhythms) might occur.
In those studies on patterns of hormone levels during
pregnancy which have been undertaken, data have been
obtained either as individual values for large numbers of
subjects or as longitudinal studies but with a sampling
frequency not greater than one per week. In either case,
the data collection effectively masks any periodicity which

might be present.

Since to establish that hormone levels do show periodic
fluctuations throughout pregnancy would have far-reaching
implications in terms of our understanding of the control
mechanisms involved and their significance it is now
imperative to re-examine the endocrinology of pregnancy

in order to clarify the position.

It should be noted that, whatever emerges from this study
in terms of the role of periodic phenomena during pregnancy
valuable baseline data (which at present are not available)
will be obtained on hormona levels during pfegnancy in
Bangladeshi women. These will be of some importance in

other projects on pregnancy care or family planning.



SPECIFIC AIMS

The specific aims of this project are to collect data on the
patterns of hormone excretion in pregnant or lactating
Bangladeshi women and in neonates in order to:-

1) Substantiate and clarify the phenomenon of sub-extrous
cycles.

2) Obtain baseline data on hormone levels in these
populations,

METHODS OF PROCEDURE

Since it is anticipated that pericdic phenomena during
pregnancy, if they really occur, will be observed in the
majority of women the number of subjects for this project
need not be large. Indeed, the large number of samples
that will be required from each subject dictates that the

number of subjects should be kept to a minimum.
Two groups of women will be studied:-

Group 1 will consist of women of middle to high socio-economic
status selected from patients who attend privately for ante-
natal care at the Dept. of Obstetrics and Gynaecology, IPGM,
Dacca. It is expected that these women will be comparable

to those in developed countries;

Group 2 will consist of women of low socio-~economic status
selected from the village of Nandepara on the outskirts of
Dacca.

Volunteers will be taken into the project as early as possible
during pregnancy (in general, this will be from about 2-3
months post~conception) and will be studied until 2-3 months
post-partum. Each subject will therefore participate in the
project for about 9 months. A minimum of 5 volunteers will

be needed in each group so, allowing for a drop~out rate of
50%, each group will consist initially of 10 subjects, (this



*s
(v o
.

is close to the maximum which can be accomodated.) In addition
6 normal, non-pregnancy women from each socio-economic group
will be recruited and similarly studies to serve as controls.
However, whilst the pregnant subjects will be studied for ninc
consecutive months, the controls will be studied for only tw:
.consecutive months,

Prior to entry intoe the project each potential subject will
first be informed (see appendix la)} of the purpose of the

project, the nature of their involvement in it, the risk (alb.. -

minimal) involved, the benefits they may expect to receive an-.
the fact that they may withdraw at any time without prejudice

to their normal entitlement to medical care.

After being given an opportunity to ask questions a signed
consent will be obtained. The potential subject will then be
given a thorough medical examination including a vaginal
examination and the withdrawal of 5-10ml blood by venapuncture.
This withdrawal of blood is a normal procedure in antenatal

care but, in addition to the routine tests for clinical purpcses

the remaining blood will be retained for further examination
for research purposes. Potential subjects with any of the
following characteristics will be excluded from the study:-

1 Multi-gravid women with a previous history of difficult
pregnancies;

2} Primi-gravid women in whom the initial examination reveal-:
reasons for anticipating pregnancy difficulties (e.g. sm:

pelvic arch);

3) Women whose general health or nutritional status are

appreciably lower than the norm for their socio—-economic

group;

¥



4)

5)

: 9
Women with acute illness at the time of the initial

examination;

Women whose participation in this project might be

detrimental to their physical or mental well-being.

In all of the above criteria the opinion of the examining
physician (Prof. T.A. -Chowdhury of Dr. S. Bhatia) will be
decisive.

&)

Also excluded will be:-

(a) Women outside the age-range 18-35 at the time of
potential entry.

(b} Women with more than 4 previous pregnancies.

(c) Women who have used oral contraceptives or IUDs
in the 6 months prior to estimated date of conception.

Collection of samples

1)

2)

A blood sample (5-~10 ml) will be collected by venapuncture
at the time of the initial examination., This sample will
be collected whether or not part of it is required for

routine c¢linical assays.

If, at any time during the study period, it is necessary

to take additional blood samples for clinical purposes, *
volume collected will be approximately 5ml in excess of
that required for the routine tests in order to permit
additional assays to be performed for resgarch purposes
(this will not apply, of course, if, in the opinion of tues
phygician, withdrawal of the additional blood would be
detrimental to the patient's well-being). These additional
sampies will not be collected in the absence of clinical

necessity.
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4)
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Subjects will be required to cellect daily early morning
{(first voided) specimens of urine, A female urine
receptacle will be supplied to each subjnct for this
purpose. The subject will then transfer a portion of the
urine to a specimen tube (35 ml capacity, any excess urin.
being discarded) which contains 0.0l gm thiomersal
(CZHS.Hg.S.C6H4.COONa, & powerful bacterocide) as a
preservative. Later the same morning the urine sample
will be collected by a field assistant, brought to the
laboratory, divided into aliquots and deep frozen. Urino
from both male and female neonates (blood will not be
required from neonates) will be similarly collected
except that a pediatric urine collector will be used.

Once a week a sample of vaginal epithelial cells will be
taken (either by the field assistant or, if appropriate,
by the subject herself) during the field assistant's
visit and immediately smeared on to a clean microscope
slide and fixed with "Dry fix" {(a mixture of poelythylene
glycol, ethanol and acetic acid) to both preserve and
protect the gmear,

At the same time as the vaginal smear is taken the field
assistant will record a weekly report about the general
health of the subject {see attachment 27 .

Shortly (i.e. approximately 4-6 weeks) prior to parturits
each subject will again receive a thorough medical
examination as is common in ante-natal care. If a bload
sample is thought to be necessary for clinical purposes,
at that time, an additiocnal 5-10ml bleood will be taken
(subject to the approval of the examining physician) fou
research investigations.
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7) The date and time of birth, the weight and sex of the
baby and any other clinical features of +he birth will bhe
racorded,

8} Urine collections will continue for 2 months post-partum
but vaginal smears will not be collected during the
post-partum pericd of bleeding.

3) Early morning urine samples will be collected daily from
the baby as far as is possible during the post~partum

period that maternal urine samples are collected.

Medical Care for the Subiject

There are no scientific requirements for medical intervention

within the context of this project; indeed, the need for
medical intexrvention implies a confounding variable which,

in other circumétances, might be resolved by dropping the
subject from the study. Nevertheless, the nature of this
project is such that there would be a clear moral ohligation
on the CRL to provide the best medical care at its disposal
in the event of a volunteer subject encountering difficulties
with her pregnancy. For this reason, provision has been made
in the budget for hospitalization and additional assavs

although these are not an integral part of the research itself.

Analysis of urine samples

The following apply to both maternal and neonatal urine samples
Samples will be assayed for creatinine concentration by the

alkaline pricrate method {45, 486) .

Steroid conjugates will be hydrolysed enzymatically using a
B~glucuronidase and/or a sulphatase (47-49).

Hydrolysed samples will be assayed for estrodiol, estriol,

testosterone and progesterone by optimised radio-immunoassays
(5, 50) using highly specific antisera (from Miles-Yeda Ltd.)
which obviate theneed for prior chrematographic isolation of
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the steroids of interest. 1In view of the large number of
samples involved in this project, only 3 samples per week will
be assayed initially, the remaining samples will be kept in
reserve to cover losses (spillages,; etc) and to permit a daily
study throughout critical periods as appropriate. It should
be noted that experience in previous studies of this kind have
shown that it is more convenient for the subjects to collect
daily samples (even though not all are to be used) because they
get into a routine which is less troublesome than having to

remember on which days samples should bhe collected,

One sample per week from each subject will be assayed by a
gas-liquid-chromatography profiling technique (e.qg. 51,52) whi.s
enables more than twenty different steroids {androgens,
progestogens, corticosteroids, but excluding astrogens) in
pregnancy urine to be identified and quantified. These sampleu
will normally correspond with the weekly vaginal smear.
Randomly selected samples !(selected using tables of random
numbers) will also be assayed for total estrogens by the
Kober/Ittricht fluorimetric method {16, 53-56). this is the
method which is in routine use in hospital laboratories all
over the world (e.g. 57-%9) and is included to provide a
comparison of the data obtained in this study with the data
obtained elsewhere.

Zvaluation of vaginal smears

Smears of vaginal epithelial cells will be stained according to
the method of Papanicolacu (42, 60) under the supervision of
Dr. M. islam, a histopathologist in the IPH. Instruction in
the interpretation of the cell distribution patterns during
prregnancy will be provided by a visiting consultant from the
UK, Dr. F. D'Souza, who has had extensive experience in thisg
field. sSubsequently, randomly selected smears {(approximately
10 per month) will be sent to Dr. D'Souza (who will not be
informed of the interpretation made here) for her epinion in
order to ensure consistency in the interpretation of the
smears. In addition, any smears which appear ambigucus or

abnormal will be sent to Dr. D'Souza for her opinion.



Analysis of blood samples

Blood samples will be divided inte two portions, one

heparinised the other non-heparinised and assaved as

follows: -

Any
any
The
the

Heparinised blood

{a) hematocrit,

(b} hemoglobin, by the cyano-methemoglobin method (61},
(¢} vitamin C, by the 2, 4-DNP method (61),

(@) red blood cell folate by RIA (62},

(e} plasma carotene and vitamin A (61).

Non-heparinised blood

(a} total serum protein by the biuret method (61),
(b) serum zinc by atomic absorption spectrophotometry (&5},

remaining plasma or serum will be stored at _4O°C in casz
additional assays are subsequently found to be desirable.
purpose of these assays is to obtain a crude estimate of
nutritional status of the mother (64) to assist in the

interpretation of the endocrinological data., As such, these

assays are not a crucial part of this study.

Evaluation of the data

As set out above, the following data will be obtained:-~

1)

2)
3)

4}

High frequency (>3/week) determinations of urinary estra ':

estriol testosterone and progesterone;
weekly observations of >20 other urinary hormones;
weekly observations on vaginal cytology;

weekly onservations of maternal weight and blood pressurn,
together with a record of the occurrence cf other
relevant events e.g. vaginal blood loss, fetal movement,
maternal illness:
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5) date and time of birth, the birthweight (or as soon as
possible thereafter} and sex of the child, a note of any

complications in the delivery;

6} blood levels of various nutritional parameters at the t7..
of untry into the study and at subseguent clinical

examinations.

A1l urinary hormone levels will be corrected for variations in

urine volume by relating them to urinary creatinine levels.

Graphs of hormone levels, maternal weight and blood pressure
throughout pregnancy will be drawn for each individual subject
and the occurrences of relevant events (e.g. parturition,

abortion, maternal illness) indicated.

Correlations bétween the levels of different hormone will be
determined '

(a) by construction regression lines and calculating the

correlation co-efficients:

(b} by observing the constancy (or otherwise) of hormone
ratios.

The appearance of the vagina’ smears will be "guantified"

on an arhitrary scale (0-4} by inspection since the
interpretation of smears depends on a complex evaluation of
the number, relative distribution and stage of development of
the different types of cells. The vaginal smear "“index"
obtained in this way will similarly be correlated with the
hormonal data.

The hormonal and vaginal cytological data will be evaluated
for the occurrence of periocdic phencmena by thaz autocorrelation
technique. At its simpliest, the autocorrelation technique

consists of visually examining the data for repeating pattern:.
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1)

perhaps assisted by tracing the data on to an overlay which
is then moved sideways (over the original data) to find othe
positions of correspendence. At its most sophisticated, the
autocorrelation technique consists of a computer-based faste
Fourier transform of the data (65, 66) to locate fundament:
Irequencies in the data (this is essentially a computer
stimulation of the simple visual technigue) and may include &
compensation for data trends {(e.g. the steady rise in the lev.
of estrogens during pregnancy). Auvtocorrelation technigues o
both the frequency and the significance of any periodicity wi.i:.
exists. The data will also be evaluated, by the usual stati.s..

proceudres (e.g. t-tests), for significant differences betwe. «

(a) data obtained from women in Group 1 as compared with wouw

in Group 2;

{b) data obtained from women who give birth to girls as

compared to those who give birth to boys.

Confounding variables

The major confounding variables in this proiject are

{1} diurnal variation in hormone excretion rates (34-36) and

(1i) day~-to-day and hour~to-hour variations 2n urine volume

(which affects the measured hormone conc :ntration).

The taking of daily blood samples (even it if were ethnically
and culturally acceptable ~ which it is not) instead of urin
does not solve these problems since there are considerable
fluctuations (some as short as 15 min) in the plasma
concentrations ¢f some hoymones (67). Urine has the dual
advantage over blood that it is easier to collect and repre:-
the integration (i,e, the average) of high freguency hormon:
fluctuations; on the other hand, urinary levels are much more
a reflection of hormonal metabolic rates rathexr than the
physiclogically active levels though, for estrogens, a good
correlation between urinary and plasma levels has been demonst-
ated (68). The "blood or urine?" guestion has been well
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reviewed by Klopper {69).

Both diurnal variations in hormone excretion rates and day-
to-day variations in urine volume can be aveoided by collecting
24 hour samples. However, whilst this is practicable as an
sccasional clinical procedure (hospitalization of the subjecrt

is usually required to adeguately control the collection probl.o-.
it is clearly impracticable in this study where daily collecht.. -

over long periocds are required.

The use of urinary creatinine concentrations as an index of
urine volume has been extensively used in the hormonal monito-
ring of pregrancy (5, 20, 70, 71) and, although not a complete

solution to the problem, is an accepted procedure,

Taking all these factors into account, the daily collection «of
a first-voided urine sampie seems to be the best solution. The
sleep period is undcubtedly the most consistent period of the
day from various points of view, in particular, time,duration,
activity (including eating and drinking) pattsrns. It shoulid
he noted that, whilst the diurnal variation ia estrogen/
creatinine ratios has been observed (72) to ke + 12% of the
daily average, the effect of collecting the sample at tbhe sanc
time each day will substantially reduce the variability in
results due to diurnal rhythn. Furthermore,the expected
variation in hormone levels due to "pregnancy cycles” 1s
expected (5) to be 40-100% (i.e. a two-fold difference betw: .
peak and trough) and is, therefore, much greater than the dit
variation. Thus, it is reasonable to expect that the collew: -
of first-voided urine samples will minimize this confounding
variables. The situation will, of course, be kept under ce.si.
review both during the collection and analysis of samples

and during the evaluation of the data.

Much thought was given to the question of collecting occasions.
24 hr urine samples during the course of this study. The
principal investigator finds it difficult to envisage how the

occasional results thus obiained might justify the inconvenienc.
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to the subject that would be involved, but tho possibility of
undertaking such a 24 hr collection is not ruled out and
allowance has been made for this under "contractual services -

additional biomedical services™ in the budget.

The age of the subject must be considered as & potential
confeunding variable. There is no specific evidence in the
literature to suggest that very young of very old pregnant
women are endocrinologically different from each other or
from pregnant women of intermediate age but both age and
parity have been shown to affect maternal and perinatal
mortality (73). To avoid unnecessary problems, women less
than age 18 or older than age 35 will be excluded from the
study.

Similarly, there is no specific svidence to suggest that
parity affects the endocrinology of pregnancy but women who
have had 5 or more pregnancies {including abortions & still~
births) will be excluded and primi-gravid subjects will be
considered separately.

Buration of Prodject

1} Purchasing, installing & commissioning new equipment
(3~4 months).

2) Sample collection (may ne concurrent with 1} (9-~10 month .,
3} Sample analyses (concurrent with 2) ((-10 months) .

4} Final data evaluation (2 months).

5} Preparation of reports, publication etc. k2 months) .
SIGNIFICANCE

This project seeks to discover fundamental information about
the patterns of hormone exretion in pregnant, lactating
and non-pregnant Bangladeshi women and about the endocrinologic

control mechanisms for the regulation of the reproductive proo
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in general and of pregnancy in particular. Such fundamental
information may subsequently be applied in maternal and child
health care through improved understanding of the physiologic: i
and endocrinological bases of pregnancy.

FACILITIES REQUIRED

Attention is drawn to Technical Report No. 578 of the WHO,

"The radioimmunoassay of hormones for eclinical trials of

fertility regulating agents in developing countries".

1) Office Space: Office space in the CRL will be regquired
for the Principal Investigator for the duraticn of the

project. The space currently allocated will probably
not be adequate on a long-term basis because (a) the
whole of room 216 will be reguired for the endocrinology
laboratory (b) the present arrangement does not provide
adequate space for filing, text-books, etc. Office space
at Matlab will be required for thw FRP physician for the
duration of the project. Access to desk space will be
required for 1 yr at both Dacca and Matlab for the Field
Assistants to collate their records.

2) Laboratory Space: Laboratory space (70 running feet)

is required within the CRL to run the hormone assays.
It is envisaged that room 216 will be renovated for this
purpose.

3) Hospital Resources: 1In view of the fact that, at present ,

there are no suitable facilities for obstetric services
in the CRL, subjects who are found to be in need of
hospitalization will be treated at the Dept. Obstetrics

& Gynaecology of the IPGM. Provision has been made for
this in the budget under the headings “Antenatal &
Perinatal Health Care" for routine antenatal and perinatal
care and "Additional Biomedical Services" for cbstetric
complications and other health problems which may arise.
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4) Animal Resources: are not required,

5) Logistic Support: One car will be required from 9 a.m.

to 12:30 p.m. each day (including Saturdays & Sundays)
tc enable the Lady Health Visitors to visit the subjects
and collect the samples.

6) Major Items of Equipment: The project will require

extensive use of the two liguid scintillation counters,
a refrigerated centrifuge, the atomic absorption spectro-
photometer and a visible range spectrophotometer,

COLLABORATIVE ARRANGEMENTS

Dr. F. D'Souza, Physical Anthropologist, U.K. Dr. D'Souza

will collaborate in the establishment of the vaginal cytology
techniques and in the interpretation of the smears. It is
envisaged that Dr. D'Souza will coauthor any publications
which include any of the data on vaginal cytolegy. It is

also envisaged that, so far as is bracticable (and subject

to the approval of the Review Board{s}), the CRL will cooperate
with Dr. D'Souza in her studies on vaginal cytoleogy in
mammalian pregnancy.

Prof. T.A. Chowdhury, Consultant Obstetrician & Gynaecologist,

Dacca. Prof. Chowdhury will collaborate in the preject both
by recommending to the CRL potential subjects from women who
attend his clinic for ante-~natal care and by providing clinical
advice and treatment of the subjects as appropriate. It is
envisaged that Prof. Chowdhury will be invited to coauthor

any relevant publications arising from this procject.
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SECTION III BUDGET

A. DETATILED BUDGET

PISONNEL SERVICES

Name Position
Dr. Brian Seaton Investigator

Dr. Shushum Bhatia Ohstetric
censultant

Res. Assistant

Lady Health
Visitor

To be appointed "

Toc be appointed "

Chowdhury M, Hug
To be appointed

SUFPPLIES & MATERIALS

Antigera

Hadioactive steroids
Non-radioactive steroids
Miscellaneous reagents
Ddisposable glass/plastic ware
Scintillator fluid ~

Bottles for sample collection

% Effort

No.days

50%

Statiocnery, sample labels, record forms,

pencils, note books, etc.

EQUIPMENT

Diluters, Dispensers & Auto-pipettes
35

Tece-making machine

Ultrasonie cleaning bath & accessories

Magnetic stirrers & accessories

tas-liquid chromatograph & accessories

4.51 Dewar flasks (x5}

Tissue-Tek IT Slide-staining equipment

Accesscories for IEC centrifuge
Spectroflucrimeter

Vacuum oven & accessories
Miscellaneous items

Annual
Sa%§rz

¥ 18307

$ 21000
Tk . 33800

Tk.16200
Tk.16200
Tk.16200

Sub Total:

Sub Total:

Sub total:

Project Reguir
TAKA

- Q454 ta)
- 1050
33800 -
16200 -
13077 ~
13077 -
76,154 10504
2500
B
9
1o
2500
2500 Gire
- 600G
- 250
- 200G
- 275
- 23000
- 150G
- 125
- 1750
- 8OO0
- 1200
- B
- 45




SATTENT HOSPITALIZATION

Sen: onder contractual services

QUTPATIENT CARE

See under contractual services

CRL TRANSPORT

Mileage ~ Dacca 25 miles/day for
300 days @ Tk. 1.4/mile

Travel to Matlab, 10 trips @ Tk. 313/trip
attenuated to 25% by sharing.

TRAVEL AND TRANSPORTATION -OF PERSONS

{QCAL TRAVEL
Nacca—Jessore~Ballobhpur Hospital

1?2 trips @ Tk.500/trip {(for collaboration
or Per diems, training)

TNCERNATIONAL TRAVEL

werdon-Dacca return for consultations with
Dr. D'Souza 2 trips @ 1250

Per diem, 30 days @ § 43 (London)
Attendance at meeting

Perdiem, 15 days @ § 40

TRANSPORTATION OF THINGS

Import. of supplies, 25% of $ 6100
fmport of Egquipment, 25% of $ 45,500

Sub Total:

Sub Total:

Sub Total:

Sub Total:

Project Reguircmson

TAKA DOLL.-itS

16,500 -
785 -
11,285 -
6000 -
5000 -
11000 -
- 2500

- 1290

- 200C

- &00

- 6390

- 1525

- 11375

- 12900




D) RENT, COMMUNICATIONS & UTILITIES Project Reaulrom
TREA DOTLART,
Postage, telephone & cables 2500
10} PRINTING & REPRODUCTION 10000
11} (OTHER CONTRACTUAL SERVICES
Antenatal 2 perinatal health care
20 subiects @ Tk. 500 sach. 10,000
Additional biomedical services 3,000
Dr. M. Islam, Consultant histopathologist
3 hrs/week x 52 wesks @ Tk. 50/hr 7,800
Computer time, 4 hrg @ Tk. 650/hr 2,600
Sub Total: 23400
i COCNSTRUCTION, RENOVATIONS & ALTERATIONS
“.novations and alterations to Room 216 to
wanvert it into a working laboratory 35,000

NOTES

A} Dr. Seaton's salary is paid by the U.K. Government,

o} ¥ 12,000 towards the cost of the GLC has already been approved under the
Biochemistry Branch budget for FY 78B.

) Tha cost of these items has already been approved under the Biochemistry
i“ranch budget for FY 78.

) Since there are no facilities for antenatal care at the CRL, all patient
care regquiring hospitalization will be referred to IPGM on a contractual
hasis,

Since this project has much in common with work being undertaken at Matlab,
provision has been made for occassional visits to Matlab for consultations.
Tn general, these trips will make use of transportation reguested for other
purposes, hence the sum allocated has been attenuated to 4% of the full cost.

Fort of the cost of importing eguipment has already been approved under the
Eiochemistry Branch Budget forxr FY 78 {see c and d above).



B, BIDCGET STIMMARY

PROISECT REQUIREMENTS

A Personnel Services ) 76,154 10,504

2y supplies 2,500 6,100

3 Eguipment - 45, 500
1 Hospitalization - -
5. Dutpatient Care - -
CRL Transport 11,285 -

1 Travel, persons 1) ,C00 6,380

N Transportation, things - .12,900
Rent/Communications 2,500 -
Printing & Reproduction 10,000 -
Tuntractaual Services 23,400 -
Construction & rencvations 35,000 -

Sub Total: 171,839 Bl,394

Conversion rate $ 1 = Tk, 15.5

Total Cost $ 92,480
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ABSTRACT SUMMARY

This project seeks to discover new information about the
endocrinological basis of human pregnancy. A human subje. o
population is therefore essential since little information
directly applicable to the human situation can be cbtained
from animal studies. It is alsc highly desivable fto extend
the study post-partum, to include the neona:e, in order to
gain some information about the contribution of the fostus

to the endocrinology of pregnancy.

There are two potential, albeit minimal, risks din this
project (i) irritation of the vagina by the regular taking
of vaginal smears; (ii) skin irritation around the genita!l
of the neonate caused by the application of the adhesive
patch on the urine collectien pouch. The likelihood of thos.
problems arising is extremely small but the Lady Health
Visitor will check regularly (see attachmentz )} for the
occurrence of these problems and, if found, will immediateld
discontinue the collection of vaginal smears or neonatal
urine pending a detailed evaluation of the situation by the
consulting physician. Vaginal smears will not be collected
during the period of post-partum bleeding due to the
increased risk of infection at that time.

In view of the fact that the risks mentionec in (2} above
are =¢ low, there iz no need for special pr..cautions beyon:
the regular check-ups already mentioned, together with ades:

standards of hygiene.

Neither the field deterxrminations nor the laboratory analyse
will generate any potentially confidential or embarassing
data. Nevertheless, subijects records will be kept in a o
file and data transferred to a computer for analysis will
identified by code number only (i.e. will not include the

subject’s name).



et
—

s
o)
0

As previously indicated, the potential risks to the subject av«
virtually non-existent and the information generated by this
study would not invade the subject's privacy. Nevertheless
the procedures for obtaining signed informed consent from the
subjects will be followed.

A health status report (see Appendix 2) wiil be obtained
weekly from each subject by a brief interview (of
approximately 10 minute's duration) conducted by the Lady
Health Vigitor in the subject’'s home.

The purpose of this study is %o obtain basic information on
the endocrinolegy of pregnancy in normal Bangladeshi

women. As such, there is no direct benefit to the subject
except that the subjects will receive a hicher standard of
antenatal and perinatal care than they would have otherwis:
expected. Subjects will not receive any direct cash
benefit from participation in the project but provision haxz
been made in the budget to cover (on the basis of a direct
arrangement with IPGM) the cost of delivery fees at IPGM
{this is particularly applicable to group 1 subdects) and
to provide a baby-care pack for home deliveries (this is
particularly applicable to group 2 subjects). It is envigage:d
that soclety as a whole will ultimately benefit from the

information gained in this study.

The project will not redquire access to hospital or medical
records other than those directly related to the pregnancy
being studied. Maternal blood {1 or 2 5ml ramples), urine
(daily samples) and vaginal smears (weekly samplaes) will bhe
reguired as will neornatal urine (daily samples where possily?



. Appendix 1

CEOLERA RESEARCH LABQRATORY

HORMONAL PATTERNS DURTNG.PREGNANCY

Subject Consent Form

I have been given information about the nature of the rese .
project in which I am going to be a volunteer subject and have
been given the opportunity to think the matter over and discuss
with my relatives and friends. I have also been given the
opportunity to ask questions and have been given satisfactory
answers,

I realise that I shall not receive any direct benefit from
participation in this project though I may receive a higher level
of antenatal and postnatal care than 7 would have expected other-

wise,

I am willing to participate in this project, to undergo
an initial thorough medical examination (including a vaginal
examination and the takine ¢f a blood-sample); %o collecl dail
samples of early-morning urine from myself and from my baby
when he or she is born; to take (or have taken) each week a
vaginal smear and a record of my weight, blcod pressure and
yeneral health. I will allow these samples to be analysed for
-ubstances relevant to this project and I understand that the
vesults will be Xept strictly confidential though I may ask to

see the results obtained on my own specimens.

I undexstand that I may withdraw from this project at any
time without giving a reason and that, in this event, I will
not prejudice my right to receive the usual standard of ante-

natal care.
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I understand that the bottle supplied to me for collecting
urine contain a poisonous substance and I will keep them away

from children and not allow them to be used for any cther purpasc.

Name of Subject

Signature or mark of subject Date

In my opinion, this subjects physical or mental well-being wil:

not be prejudiced by participation in this project.

Signature of examining physician
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INFORMATION TO SUBJECTS

The purpose of this study is to see (by testing your urine;
how the amounts of hormones in your body vary whilst you are
pregnancy or breast-feeding your baby. We also want to see how
the amounts of the same hormones vary in your baby after he or
she is born. The purpose of this study is to learn more about
how these hormones regulate your pregnancy. This study will not
be of any immediate benefit to you (though we will make sure ths.
we are able to provide, while you are pregnant), but we hope **
by joining in this study you will help us to help vou and vou:
relatives and friends to have healthier babies with less risk

in the years to come.

Before entering into the study you will be given a thorc...
examination which will include a vaginal examination and the
of a sample of blood. This is normal practice in ante-natal
and although there is a little discomfort there is no harm dor-
and your body will quickly make fresh blood to replace what v«
have taken.

If these tests show that you are a suitable subject for ousr
study you will be invited to join in, but even if you are perhar .
not suitable this does not necessarily mean that there is any
thing wrong with you. We will then ask you to collect some of
your urine when you wake up each morning (we will provide you
with a suitable collecting bottle) and transfer some of it to
a little bottle (which we will prowvide). This bottle will cont.
some special chemicals which could poison vou if you eat or d
them. The bottle should therefore not be used for any purpos.
other than collecting urine. You will find this a little
inconvenient at first but vou will soon get into a routine ar
think no more of it. When your baby is born we will ask you

to collect some of his or her urine each morning as well. ¥

will provide you with a special bag for this purpose.
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Very rarely this bag causes a little irritation to i
baby's skin. In the unlikely event that this should happoz
to your baby you should report this‘to your dai and we will
immediately stop the urine collections. These urine will u.
collected each day by a dai.

Once every week the dai will ask you for a vaginal
smear (which needs to be absolutely fresh so it should not Lo
taken until the dai arrives). The dai can do this for vou L
if you wish, you can be taught to do it yourself. At the same
time the dai will ask you some simple questions about youf
nealth during the perviocus week and take vour weight and
blood pressure.

The bleood sample, the urine samples and the vaginal s
will be taken back to our laboratory and analysed for such
as hormone which give us information about your pregnancy
the development of your haby.

All the information and results that we get from thirs
will, of course, be kept strictly confidential, though yo.

see your own records if you wish,

Since you are helping us voeluntarily with this study .-
may withdraw at any time that you wish if you no longer .ant
continue. You do not have to give any reason for withdrawi.:.
and even if you do withdraw this will not prejudice your chs-

of receiving the normal standard of ante-natal care.
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Appendix 2

Hormonal Correlates of Pregnancy

mneic Data Sheet

Subject's name
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Hormonal Correlates of Pregnancy

Weekly Data Sheet
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Appendix

JUSTIFICATIONS FOR THE PURCHASE OF CAPITAL EQUIPMENT

piluters, Dispensers & Auto-pipettes

This project necessarily involves the processing of large
nunbers of assays (more than 20000) since multiple hormones
will be guantified (in duplicate} on daily or alternate-
day samples over long time-pericds. Frevious experience in
this sort of project has shown that: (i) the number of
samples envisaged would occupy the whole time of at least

anma s i e

two skilled technicians (i.e. noit allowing for absences

due to illness, etc). {5.1) +he extremely repetitive mature
of the work is highly conducive to operator error (both gross
error, e.g. transfer of incorrect sample, and technical

eryor, €.¢. inaccurate pipetting). The potentially diastrors
consequences of operator error need not be emphasised fuxtia:. .
Acquisitions of the automated ow semi-automated sample
preparation facilities would avoid the need for 1 or 2
additional technicians (i.e. in addition to the research
asgistant already requested) and eliminate both types of

operatcr error.

Tce~making machine

The radicimmunoassay technigue requires that samples be
incubated at O 4°c foliowed by manipulative coperations at th
same temperature. Toe/water baths are commonly employed for
this purpose. The present CRL facilities for preoducing ice
{ice-block trays in storade refrigerators) are not suited to
the provision of large guantities of ice on a regular basis
and acquisition of an ince-making machine would greatly

facilitate this project.
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Ultrasonic cleaning bath

The rapidly incressing cost of disposable laboratory-ware,
together with the costs of shipping them Ffrom the USA or the
UK means that re-usable glassware has considerable economic
advantages over disposable ware. iowever, it is essential
that the washing procedures used are capabls of achieving
perfect cleanliness every time, particularly in radioimmunco-
assays where radioisotopes and trace amounts of naterials
are empicyed. Ultrasonic c¢leaning eguipment provides a
quick, reliable, efficient and economical method of cleaninc
glassware and the acguisition of an ultrasonic cleaning hath
is essential if adeguate qlasswashimq standards for this

proiect are to be reached.

Magnetic stirrers & accessgories

Magnetic stirrers and accessories are reguired for running

the assays.

4

Gas—1iguid chromatograph § accessorie

\Q

The determination of a wide range of steroids is of immense
value in a project like this where one is interested in

it
ok

hormenal patterns nce the major steyoids (i.e. the ones

which are present in the largest guantity) are not nece

&5 a
the ones of most significance. Hormone profiling is an ext
mely laborious technique, very heavily deperdent on the
technical skills of the operator. Much of itne total cost of
this item is associated with accessories deﬁiqped o minimis.
operational problems. Although essential to this project, @
GLC system would also be of considerable value in related
projects (e.g. the endocrinology of lactational amenoxrhes

and in other unrelated projects e.g. in the field of nutrit
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Dewar flasks are required for the transportation of frozen
samples.

Tissue-Tek IT Staining Equipment is required for the stai~uinyg

of the vaginal smears by the Paponicolaocu method,

Accessories for IEC refrigerated centrifuge

Radioimmunoassay procedures require access to a refrigerated
centrifuge and, in view of the large number of samples envisager
in this project, it is essential that many samples can be
centrifuged simultaneously. ¥Fer this a special head is required
which will hold complete racks of tubes {as prepared by the

automatic sample preparaticn unit).

Spectrofluorimeter

This is required to assay estrogens by the Kober method

{a standard procedure in hospital laboratories all over the
world) for cecmparative purposes., This item has already beer
authorised under the budget of the Biochemistry Branch for
F¥78. It will also be of considerable value in other projeci -
including antenatal care and nutritional studies {particula: '

vitaming) .

Vacuum oven and acceesscories

This is essential for sample preparation, both for RIA and

for GLC procedures.
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