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Section I.
ANAEMIA and PREGNANCY.

In view of the variety of the anaemias and their
varying incidence in pregnant women, I decided, while a
casualty officer at Selly Oak Hospital, Birmingham, to
investigate the types and frequency of the anaemia, if
any exigsted, in patients attending the ante-natal clinic
at this hospital between June, 1935 and January, 1936,

Anaemia during pregnancy occurs in most countries
but differs greatly in its forms and severity. Fortun-
ately, by far the most common snaemia found in pregnancy
in this country is due to iron deficiency and is character-
ised by its insidious onset, its very mild symptoms and
rapid response to iron therapy. The severe types of
enaemia have more often been reported from abroad, e spec=-
ially India, where tropical macrocytic anaemia is common.
These latter anaemias are characterised not only by the
sudden onset, the severity of the symptoms and the diffi-
culty in diagnosis, but also by the fact that some immed-
iate life-saving procedure, such as blood transfusion, has
frequently to be adopted.

Before commencing the discussion of the work done by
the writer, which forms the basis of this thesis, it

cannot but be of value té‘summarise the relevantAliterature.
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One important investigation is that of Keith, Rown-
tree and Geraghtgl)who in a series of normal pregnant
women injected intravenously known quantities of vital
red which remained long enough in the circulation to
ensure thorough mixing. They demonstrated an increased
blood volume which was chiefly due to an increase in the
volume of plasma. They also showed that seven days
after delivery there was a diminution of the blood plasma
to the extent of 1100 ccs.. Partial confirmation of this
was provided by Van Donk, Feldman and Steenbogﬁ)in their
experiments on the anaemia of pregnancy in rats. They
found that the water content of the blood was increased
by 4% in the later stages of pregnancy but in addition
the blood gsolids were also increased. - They pointed out
that this could not therefore be due to a simple hydration.
Using a modification of the procedure of XKeith and his
associates, Dieckmann and Wegngg) found an increase in
the cellular content and plasma volume during pregnancy.
The increase in the plasma volume was 254, rather more
than the increase in cellular volume. From these obger-
vations it may be assumed that a certain degree of blood
dilution normally occurs in the pregnant state.

Blood examination reveals during pregnancy a propor-
tionate reduction of red blood corpuscles and heemoglobin,

Tresulting in a colour index about unity, followed by a
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rapid increase in both after delivery. Absence of
reticulocytosis after delivery in women was observed by
Richter, Meyer and Benneg:)and Boycot%f) Van Donk, Feld-
man and Steenbogg)made a similar observation after partur-
ition in rats. It would appear, therefore, that the
spontaneous recovery at the end of the first week of the
puerperium was not due to blood regeneration but to a
diminution of blood volume resulting in a relative increase
in haemoglobin and red blood corpuscles.

Such findings probably account for the rapid recovexy
from anaemia obsexrved in the puerperium of apparently
normal pregnant women by Castle and StraussSG)Davies and
Shelley and Dieckmann and Wegner .. This was found also
after parturition in rats by Beard and Myers? A reduc-
tion in number of red blood cells, one or two days after
delivery, however, has been shown to occur by Bland, Gold-
stein and Firé%o in 73.4% of 94 pregnant women with normal
counts during pregnancy. This decrease, they suggested,
was possibly due to loss of blood. They also demonstrated
that there was a gradual return of these cases to normal
later in the puerperium and it therefore seemed probable
to them that some time must elapse before the reduction
of blood volume was completed. The improvement in the

red cell and haemoglobin estimations which occurs some

weoksg after delivery will be discussed elsewhere in this
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thesis. ~

In brief, there seems to be no doubt that hydraemia
occurg and reaches its peak between the 26th and 35th
week of pregnancy (Diekmann and Weéggr) when there follows
a slight decrease towards term. The suggested explana-
tion is that such a physiological condition would allow
of a more rapid circulation during pregnancy and a con-
servation of haemoglobin and red blood corpuscles at
parturition.

Unfortunately, anaemia occurring during gestation
cannot always be regarded as physiological. In the
following paragraphs are discussed widely differing
factors which alone or in combination may:give rise to
pathological blood conditions. It seems unnecessary to
- postulate that the primary cause of anaemia in pregnancy
lies in the products of conception and the demands which
fhe growing foetus makes for haematopoietic substances.
Not the least of these is iron of which the foetus re-
quires 4.7 mgms. daily, particularly in the later months.
That this is stored in the liver and spleen of the foetus
(for use during the time when its sole food is the mother's
iron-poor milk) is suggested by Toveraué%l)

There are anaemias of pregnancy due to a deficiency
or absence of certain haematopoietic factors in the diet.

By far the commonest of these in this country is the
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anaemia resultin%1§§am a deficiency of irom. Davidson,
Fullerton et alia in a number of poor families in
Aberdeen have shown that the iron intake was far below
what is normally required to maintain an iron balance.
Yet in some cases anaemia was absent or very mild. De-
ficiency of iron may however be minimised by the presence
of a suitable amount of calcium in the diet because of the
iron~sparing qualities of calcium.

In the same way deficiency of vitamin C may assist
in causing minor degrees of anaemia. However, anaemia
during gestation must rarely originate from such a lack
because women with antenatal supervision in this country
are adviged to include fruit in their dietery.

Also, anaemia may be due to a deficiency of the
extringic factor of Castle in the diet. Such an anaemia
is rare in this country but very common in India where it

is known as tropical macrocytic anaemia. It has been

(13)
fully inve?ti§ated by Wills and described in America
14
by Rowland. The most frequent complaints in this

anaenia are those associated with a severe loss of blood,
for example, pallor and weakness usually accompanied by
diarrhoea and vomiting. Clinically, it is characterised
by its onset at an early age, pallor, breathlessness,
ocedema, glossitis and albuminuria. A high colour index,

macrocytosis and anisocytosis with a negative indirect



van den Bergh reaction in the blood are usually present.
Hydrochloric acid 1s usually present in the stomach and

15

algso the Mintrinsic factor" as far as can be ;udged by
the presence of ff;g)hydrochlorio acid (wWitts

s though
Castle and Strauss point out that the intrinsic factor
may or may not be present in association with hydro-
chloric acid. Wil§;3)points out the amazing recovery
which tazkes place at delivery. She suggests that the
majority of the population are on a diet poor in the
extrinsic factor, and possibly just sufficient to meet
normsl requirements. When, however, pregnancy occurs
and the superasdded demands of the foetus have to be met,
this fine balance of intake and requirement is upset,
resulting in the production of anaemia. One other
feature of this anaemia is the rapid regeneration of red
blood cells following the administration of Marmite (w1§%2§.
A diet deficient in meat, fruit and vegetables may
be yet another cause of anaemia. 0din and Lindgggz)noted
that reduced gastric secretion was a widespread phenomenon
among those of the population who lived on a farinaceous
diet which was devoid of meat and vegetables. In 68% of
their subjects who showed achlorhydria, they were able
to demonstrate deficiency in intake of B vitamins. On

the addition to the diet of fruit and meat, the secretion

of hydrochloric acid was resumed only to disappear again



7.

when a return was made to the poor and almost emtirely
farinaceous diet.

Thusg, so far the causes of anaemia noted have been
blood dilution, the demands of the foetus, and various
dietary deficiencies. There remain the internal ab-
normalities of the patient. Anaemia in pregnancy may
result from diminution or absence of certain factors in
the gastric secretion. The gastric juice may be defic-
ient in or devoid of free hydrochloric acid. Now
Mettier and Ming%?goirﬂ: out that the absorption of iron is
more rapid in an acid pH, as far as can be gathered from
the degree of reticulocytosis. It follows that any con-
dition present in pregnancy leading to a hypoacidity oz
achlorhydria would tend to diminish the amount of irom
abgsorbed and consequently produce an anaemia. Such
hypoacidity or achlorhydria may occur in pregnant women
apparently as part of their gravid state. This has been

(19) (7
shown by both Castle and Strauss and Davies and Shelley

in a series of normal pregnant women in whom there was a
fall in the free hydrochloric acid content of the stomach,
most marked in the later stages of pregnancy.

Davies and Shelley have shown that there is a pro-
gresgive fall in the hydrochloric acid content of the
stomach in parous women as the menopause approaches, and

that, with the concomitant anaemia, the condition grad-
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| (20)
vally merges into achlorhydric anaemia. Witts, too, has

shown that there is a marked increase in the incidence

of achlorhydria towards the end of the reproductive period.
It is difficult to assess the importance of achlor-

hydria in the production of anaemias of pregnancy in view

(21)
of the following observations. Bennett and Ryle have

shown that the incidence of achlorhy?5%§ in 100 healthy
students was 4 per centum. Hartfall, however, observed
that 14% of the average population of all ages was achlor-
hydric. Accordingly, it seems reasonable to suppose that,
while achlorhydria may allow of the absorption of suffic-
ient iron for the normal bodily needs of a non-pregnant
woman, it might prevent the absorption of enough to meet
the additional demands incurred by a pregnancy.
Appezlgza)has shown that anaemia per se can cause a
fall in the hydrochloric acid content of the stomach. He
observed that, whenever the erythrocyte count of the
blood fell to one half or two-thirds of the normal, free
acid disappeared from the stomach. In the non-pregnant
woman, such a condition would produce g vicious circle
and lead to a further increase in the anaemia; in preg-
nancy, the additional iron requirements of the growing
foetus would lead to a still greater degree of anaemia

in the mother.

The gastric juice, during pregnancy, may be deficient
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in yet another essential substance - the intrinsic
factor of Castle -~ which may be only temporarily lost,
as in pseudo-pernicious anaemia of pregnancy, (Castle
and Straugigz or permanently lost, as in true Addisonian
angemia. In the latter, the features of the digease in
no way differ from Addisonian anaemia uncomplicated by
pregnancy. It may, in fact, be noted that the onset of
true Addisonian anasemia can sometimes be traced back to
a pregnancy. Caggﬁz quoted by Smallwood, observed that
in a series of 1200 cases of Addisonien anaemia, one in
twenty-five began during pregnancy or at its termination.
In pseudo-pernicious anaemia, where the intrinsic
factor is only temporarily absent from the gastric secre-
tion, the onset of the disease occurs at an earlier age .
than does true pernicious anaemia. It affects primiparae
and multiparae equally and usually occurs during the last
three months of pregnsncy. Clinically the disease is
characterised by the rapid onset of pallor and slight
icterus, of breathlessness and albuminuria. The symptoms
are often accompanied by fever, which may occur after
delivery, but the temperature usually falls once treatment
has been initiated. The spleen may be enlarged. While
there is no involvement of the central nervous system,

retinal haemorrhages can occur. The blood changes are

typpical of a macrocytic anaemia. ~The erythrocytes are
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proportionately more reduced than is the haemoglobin and
the colour index is therefore high. Macrocytosis is
common, and while the number of leucocytes is normal or
reduced, there may be a relative lymphocytosis. The
condition responds well to treatment with liver extract,
as is evidenced by an increase in the number of red

blood corpuscles, by the occurrence of reticulocytosis
and increase in the percentage of haemoglobin. In un-
treated cases, spontaneous recovery may occur, if the
ratient survives labour, but blood transfusion may be re-
quired prior to the confinement. The maternal mortality

in untreated patients is 304 to 75%. Cases have also

(25) (26)
been desgri?ed by Petersen, Field, and Morgan, Studdiford,
27
and Evans.

Finally mention must also be made of haemolytic
emaemia of pregnancy. Occurring in both primiparae and
multiparae, and usually in the last three months of a
rregnancy at any stage of reproductive life, it is char-
acterised by the rapid onset of pallor and slight jaundice,
breathlessness, vomiting, diarrhoea and fever. Purpuric
spots may frequently appear and bleeding may take place
from mucous membranes. When glossitis and gingivitis
occur, they are secondary to the blood condition. The
spleen, and occasionally the liver, is enlarged in some

instances. The erythrocytes are markedly reduced, and -
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the figure may drop below one million per cubic mi%li;
15

metre. Findings as to the colour index vary. Witts
claims that it is high, and Smallwoggs)points out that
it is about unity; Esch, Minot and Pohl (quoted by wgizl)
on the other hand have described cases with a low colour
index. Anisoccytosis, poikilocytosis and polychromasia
may be present, but macrocytes are few in number. Normo-
blasts may appear in untreated cases, where the bone
marrow is not destroyed, as for instance in the plastic
form. The white blood corpuscles are normal, or slightly
reduced in number, although Smallwogga)has obgerved that
a marked leucocytosis may occur. Before the onset of
labour immature white cells of the granular series and
reticulocytes may appear in the circulation. Van den_
Bergh's reaction is positive indirect, and urobilin may
be present in the urine. Pree hydrochloric acid is
usually to be found in the stomach. The disease, begin-
ning late in pregnancy, reaches its height in the puer-
rerium, when it may prove fatal. Should the patient,
however, survive the shock and strain of labour, recovely
can and usually does take place. It is marked by an
increase in the haemoglobin and red blood corpuscles, and
by reticulocytosis: but, recovery may be delayed for
many months (Witgé?z As treatment, wittQTS)Smallwoogfs)

29
Kersley and Mitchell advise blood transfusions at short
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intervals, the latter workers advocating this in order

to prevent obstetric shock, or to permit of the induction
of labour. Wit%;S)and Kersley and Mitchel&zg)maintain
that liver preparations may help, but that neither liver,
nor any other anti-anaemic substance will arrest the dis-
ease, SO long'as the foetus is in utero, The prognosis
is accordingly good if the uterus can be emptied without
much shock, and after delivery recovery usually begins
early. The mortality is about 30%. Discussing the
etiology, Wit%is)suggests that it may be due to some ob-
scure infection of the Bartomella type, or to an increased
haemolysis of maternal blood, designed to provide the
foetus with blood-forming substances.

Anaemia during pregnancy may of course have existed
brior to conception. Such diseages as tuberculosis or
chronic pyelitis or sepsis may well result in impoverish-
ment of the bldod, as may repeated blood loss - the result
of menorrhagia, haemorrhoids or peptic ulcer. The proba-
bility is that sucha condition of the blood would be
accentuated during pregnancy.

It is apparent then that anaemia of pregnancy may be
due to some physiological variation associated directly
with the gravid uterus, or to deficiency of the diet in

haematopoietic substances such as iron, vitamins B and C,

or to gastric abnormality such as subacidity and absence
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of intrinsic factor, or finally to haemolysis of uniknown
origin and infections.
It is therefore important to know how often these

anaemias may be met with in ordinary obstetrical practice.

The Incidence of Anaemia in Pregnancy.
(30)

Price Jones in London using Haldane's haemoglobin-
emeter, found in 100 healthy non-pregnant women that the
average haemoglobin was 98 per cent on the scale, corres-
ponding to an oxygen carrying capacity of 18.1 ces. per
100 ces. of blood or equivalent to 13.6 gms. of haemo-
globin per cent. Using the Newcomer haemoglobinemeter,
Wintrobg?l)of Johns Hopkins University, found the closely
corresponding figure of 14 gms. of haemoglobin per 100 ccs
of blood; again healthy non-pregnant women were the sub-
jects.

It is of interest to note the incidence of anaemia
in prégnancy in wvarious parts of this country and in
America. The following tabulated paragraphs summarise
the literature on this subject.

(a) Gallowa§?2)of Chicago, in a series of 382 pregnant
women drawn from private practice ®in a fairly character-
igtic residential comﬁunity" found the average haemo-
globin value was 65% by the Sahli haemoglobinometer.

(b) Bland, Goldstein and FirgiO)in a series of 1000

Pregnant American women "from the tenements of the city
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and enjoying none of the advantages of luxury and wealth"
found that a haemoglobin value of 70% or less occurred

in two-thirds of them. They used the Dare haemoglobin-
ometer but no syandard was given,

(e) Moog'z3 in 300 consecutive pregnant women (Amer-
icen) from private obstetrical practice found that the
average haemoglobin value was 79%.

(a) Mackag,'in London, found that the average haemo-
globin value of ubmarried pregnant women on admission
to a Home was 78%. A Haldane haemoglobinometer was
used and so standardised that 1004 on the scale corres-
ronded to 13.8 gms. of haemoglobin per 100 ces.

(e) McGeorgZ?)in New Zealand, in a series of 100
unselected, consecutive, working class pregnant women
found that the incidence of anaemia was low - 8%% of
the patients having 75 haemoglobin throughout pregnancy.

(£) Davidson, Fullerton and‘Campbel%s)in a "cross
section of the poorest classes of the community% in
Aberdeen and north east of séotland, found that in 819
Pregnant women the average haemoglobin value was 78%.
The Haldane haemoglobinometer was used and standardised
80 that 1004 on the scale was the equivalent of 13.8gms
of haemoglobin and had an oxygen-carrying capacity of
18.5 volumes per cent.

(37) _
(g) Toland, in America, using the Sahli haemoglobin-
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ometer (no standard given) found that, of 670 pregnant
women attending the outpatient department, only 63 had
‘a haemoglobin estimation below 65%.

(h) Boycotg, in a series of 222 unselected pregnant
women, attending the ante-natal department of University
College Hospital, London, found that 78% had haemoglobin
values over 80%. Again Haldane's haemoglobinometer
was ugsed and standardised so that 100% on the scale was
equivalent to 1%.8 gms. of haemoglobin per 100 ces. of
blood or an oxygen-carrying capacity of 18.5 volumes per
cent,

(i) Corrigen énd Strauéz?)in a series of 200 pregnant
women in America,found that the average haemoglobin
estimation was 74% at the beginning of treatment. The
haemogl obinometer was standardised such that 100% on
the scale was equivalent of 15.6 gms. of haemoglobin
rer cent.

(j) Reid and Mackintoég?)in 1108 unselected pregnant
women attending the ante-natal dispensary at Stockport,
found that 464 had over 86% of haemoglobin. Haldane's
haemoglobinometer was used.

Haemolytic anaemia is rare during pregnancy. Eggzg,
in a geries of 4,000 deliveries in London, did not find
one case. Beckmann, quoted by wittg}S)has described 6

cases in 60,000 births -
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0f the pseudo-pernicious anaemia, two cases have
been described by“Evaggz)three by Petersen, Field and
NIorgan(,ZS)and one by Studdifoig.s Toland did not find
any cases of "primary* anaemia ih 670 anaemic pregnant
women., '

Briefly, hypochromic anasemia seems, from the liter-~
ature, to be very common whilst the more dangerous types
are fortunately not only relatively, but actually in-

frequent.
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Section II.
PRESENT INVESTIGATION.

‘ The material for the present investigation was
obtained during the writer's term of office as Casualty
Officer at Selly Oak Hospital, Birmingham.

Under the working conditions obtaining there,

- necessitating at times inability to attend the ante-
natal clinic because of other duties, it was impossible
to adopt a regular sequence of case selection. The
latter was therefore somewhat haphazard and the results
cannot be taken as being in the nature of a statistical
survey. Ideally, all the patients attending should
have been examined and in fact this was carried out
whenever possible. In the absence of the writer any
woman who appeared to the Sister in Charge to be anaemic
was referred for special attention, and it is reasonably
certain that no case of anaemia of any severity, either
inpatient or outpatient, occurring in the six-month
period escaped examination.

A furthexr obstacle to the completeness of the work
was that many of the patients could not be examined
either regularly or completely since they not only at-
tended as outpatients but were in many instances delivered

in their own homes by the Outdoor Staff. The report
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covers 110 ocases. -
The enquiry was nevertheless considered worth while
as no figures have been published relative to the sub-

ject of anaemia in the population of Birmingham.

Methods.

A history was taken in each case with reference to
age, number of pregnancies, complaints during pregnancy
and previous obstetrical history with regard to blood
loss at menses and at delivery. An attempt was made
to determine the nature of the diet, particularly re-
garding the amount of meat protein, fruit and eggs taken
and the frequency with which they were included in the
weekly dietary. The weekly incomes were also assessed
and the majority of these were checked from official
records, which the writer was, for this purpose, allowed
to consult,

BEach patient was fully examined on her first appear-
ance at the clinic. Blood counts and haemoglobin esti-
mations were done only on some of the subsequent visits,
usually about one month apart, but during the last month
estimations were made more frequently. A special effort
was made to obtain data within ten days of delivery, and
again four to six weeks after parturition.

Haemoglobin Estimations. The majority of the esti-

mations were made between 1l a.m. and 2 p.m. The Sahli
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Teitz haemoglobinometer was used and the blood was
matched againgt the same background on each occasion.
The instrument was checked at intervals and it was found
that 1004 on the scale corresponded to 14.7 gms. of
baemoglobin per 100 ccs. of blood which is equivalent to
an oxygen-carrying capacity of 19.6 volumes per cent.

Red Cell Estimations. The pipetfes used were of
the standarad péttern. The counting chamber was of the
Buerker type with double Neubauer rulings.

Gagtric Analxsis. Most of the gastric analyses
were performed on such out-patients as could be persuaded
to attend for a fractional test meal. The method em-
rloyed was to draw off all the fasting juice, to give
the gruel of strained oatmeal porridge and take speci-
mens every fifteen minutes for 2% to 3 hours. At the
end of this period all the remaining contents of the
stomach were withdrawn and 0.5 mg. of histamine was in-
Jjected subcutaneously. Twenty minutes later a specimen
of the gastric secretion was withdrawn. The injection
0f histamine at the end of the test meal avoided the
repetition of the meal in the event of free hydrochloric
acid being very low or absent in the ordinary test meal.
It was not deemed advisable to give all the out-patients

histamine because of the upset which sometimes followed.

Other Investigationg. Reticulocyte estimations
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were made by counting the number of reticulocytes ob-
gserved in a field of 300 red blood corpuscles. Price
Jones curves were done on 26 patients, In each case
600-800 red blood corpuscles were measured in two dia-
meters. Haematocrit readings were performed in a few
cages:for this purpose a drop of blood was mixed with
heparin and drawn into graduated capillary tubes, which
were centrifuged for 20 minutes at 2,500 revs. per
minute, From this was obtained the volume of packed
red cells.

The information obtained from these enquiries will
be examinéd in detailﬂimmediately. Thereafter two
cases of special clinical and haematological interest

will be discussed separately (Appendices I and II),etc.
ete,
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Section IIT. _
A. GENERAL CONSIDERATIONS.

Grouping of Clinical Material.

From haemoglobin estimations obtained in nulli-
parous females between the ages of 18-29 years and in
parous women between the ages of 15 and 44 years, David-
son, Fullerton énd Campbelis)suggested that anaemia
tendsvto appear, irrespective of pregnancy, as age
advances, but that the incidence of anaemia is greater
in women who have borne children. They also found in
a series of pregnant women between the ages of 15 and
44 years that the average haemoglobin value was lower
and the incidence of anaemia higher than in the non-
Pregnant women of the same age group. Since all the
subjects of the present enquiry were pregnant women, it
was decided to separate the 110 patients into four
groups according to parity. This was found to be the
most suitable classification, as the older women natur-
ally are those with more pregnancies, are nearest to
the menopause,aad are generally comparable with one
another but not with the younger individwals. Adoption
of this form of subdivision gave the following:

24 Jas Py (avenage age S ey

20 3rd " (average age 28 years -
29 4th or subsequent pregnancy (aver.age 35 yrs.).
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Since individual blood observations varied greatly
trom cage to case and from time to time in the same
ratient, it was decided that some method of simplifica-
tion must be devised before the estimations could be
discussed collectively. The patients were therefore
clagsified according to their degree of anaemia. For
this purpose it was decided that the pafients whose

lowest haemoglobin value during pregnancy was -

»*

100% : had no anaemia (5)
between 81-99% " 1st degree anaemia (43)
" 61-80% % 2nd " " (41)

" 41-60% " 3rd ] " (19)

" 21-40% " 4th o " (1)
less than 20% " 5th 7 (1)
(110)

The figures in brackets indicate the number
of patients.

B. PARITY and DEGREE of ANAEMIA.

The relationship between parity and degree of

anaemia in pregnant women has been fairly fully investi-
gated. Galloway 2 has shown that there is no difference
in the tendency to anaemia between primiparae and multi-
barae, as judged by the haemoglobin values. Bland,
Goldstein and Firs%4o appear to confirm his findings, as
do also the researches of Castle and Strauggz In contra-
distinction to these is the work of McGeorgeBS)who found

that, in a group of pregnant multiparae, 64% of those with
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normal haemoglobin values had one or two children while
75% of the anaemic group had two or three children.
Fullerton4} too,pointed out that the average percentage
haemoglobin of pregnant women with five or more previous
pregnancies was lower than those with none or two pre-
vious pregnancies. He noted however that the average
age in the former group was 35 years while in the second
group it was only 25 years. Accordingly, he divided

the pregnant patients into age groups. Each age group
contained women during their third (or less) pregnancy
and women in their fourth (or more) pregnancy. Ina
series of 376 pregnant women he found that the haemo-
globin levels in the same age group were higher for
women with four or more previous pregnancies than in
women with three or fewer previous pregnancies. Reid
and Mackintosé39)state that "multiparity in good social
ocircumstances appears to begin to exercise a definite
effect on the haemoglobin value only when the women have
had five (or more) previous children.* In poor circum-
stances multiparity and anaemia were closely associated.
Galloway, Bland, Goldstein and Firsi? Cagtle and Strauss,
and Fuller%g%)found thgre was no increasing liability to
anaemia with increasing parity. In c ontradistinction
to this MoGeozge?5 Reid and Mackintosas observed that the

incidence of anaemia was greater with increasing parity.
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This, however, is not the general opinion which fawours
the view that increasing parity has no bearing on the
incidence of anaemia.

In the following table (Table I) are given the
averages of the lowest haemoglobin values in the various

groups found at any time during pregnancy in the present

investigation.
Table I.
Average Average Average
No. of 1 age in of | of
Cases. years. lowest corres—
Hb valnes. | ponding
) RoBocgo ‘

Primiparae 24 24.5 757 373
Para 2 27 28 77,6 3. TT
Para 3 20 28 72.0 %458
Para 4+ 29 35 76.0 3.86

From the above table it appears that there is little
0r no difference in the average red cell count or haeno—
globin estimation between the primiparae, the para 2 and
bara 4+ groups. The 3 para group is slightly lower than
the others because of the inclusion of two cases of very
severe ansemia which will be discussed later.

It was thought, however, that the frequency of
severe anaemia might be greater in some groups. There-

fore, in Table II the patients were grouped according to
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degree of anaemia. _

Table II.
| . elow 60%
Para- | No,.of Degree of Anaemia B o %
group | cases | | 1 2 3 4 5 | 5o, p
1 34 - |14 {16 } 4 | - | - | 2 112
2 27 2 |11 |10 |4 |- | - v |15
3 20 - 9 5 5 - 1 6 39
o 29 5 9|0 |6 |1 |- |7 [a2
Totals | 110 5 43 41 19 1 1 21 19

It is apparent that 21 patients or 19% of the series
had a haemogloiin value of less than 60%. These repre-
sent 12¢ of the primiparae, 15% of the para 2, 30% of
the para 3, and 22% of the para 4+ groups respectively.
The incidence of the more severe degrees of anaemia is
apparently greater in the para 3 and para 4+ groups.
There are, however, five cases with no anaemia, of which
three are found in the para 4+ group.

Cs___AGE and DEGREE of ANAEMIA.

(40
Bland, Goldstein ?nd)First in a series of 200
10
pPregnant women and again in another group of 1000 preg-

nant women found no relationship between age and degree
of @ﬂagg%a. In a series of pregnant women, Castle and

Strauss observed that the average haemoglobin and red

661l estimations were the same above and below the age
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(35)
of 26 years. The results of McGeorge are in agree-

ment with those of the above workers. Boyco%g)in a
report of 222 pregnant women, did not feel confident
of any relationship between age and the severity of the
anaemia, It is clear, however, that he considered the
data highly suggestive of such a relationship.

In the present series (Table I) there is no apparent
relationship between the age groups and the degree of
| anaemia, the youngest having a mean of 75% Hb. as against
764 in the oldest group. The difference in ages was
10%4 years, which should be sufficient to allow of the

demonstration of any decline in the haemoglobin level as

age advances.
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Section IV.
STAGE of PREGHANCY and its RELATIONSHIP to ANAEMIA.

As hydraemia is least marked in the first trimester
and pecomes morXe marked as term approaches, it can be
readily understood that variations in haemoglobin values
and red cell estimations of any individual will occur
during pregnancy. With the recesgion of the hydraemia
at delivery, further changes in the haemoglobin and red
coll estimations in the direction of a return to normal
might be expected to occur. The r esults of investiga-
tions by other workers on the haemoglobin and red cell
estimations during pregnancy and the puerperium are re-
¢orded below and tabulated at the end of this section.

Gallogzg)in a serieg of 382 anaemic pregnant women,

someé of whom received treatment during gestation, found
th&t there was a fall in the average haemoglobin and red
6oll estimations during the second and third trimesters.
Within three days after delivery, an increase in haemo-
€lobini and red cells occurred. Eight weeks post partum,
Bowever, s fall in haemoglobin was observed.

fﬁ(§§erias of 200 pregnant women, Bland, Goldstein
snd Fi¥st o9served that 33% had a red cell estimation

below 5,500,000 per c.mm. in the first six months of



pregnancy; that 55t gave estimations below this figure
in the third trimester and only 26% had estimations below
this figure during labour, They agég in another commun-
ication demonstrated that of 94 gravid women with *normal®
counts during pregnancy (i.e. over 3,500,000 red blood
corpuscles per c.mm.) 73.4% showed a reduction after
labour. They observed, in a series of women who were
anaemic during pregnancy, that while 16#4 had a further
reduction within 2 days of delivery 58% showed a marked
rise. In another group of 100 selected patients, who
had anaemia during pregnancy, they noted that 61 patients
had normal counts between the second and the sixth months
of the puerperium, 95 patients having an increase of at
least 10% haemoglobin in the same period. They attri-
buted the fall in red blood corpuscles and haemoglobin
after labour to blood loss, and the increase during the

ruerperium to the activity of the blood forming organs.

T g40)
e same WOrkers' ijn g geries of 29 pregnant women with
red cell estimations below four million per c.mm. at the
eighth month of pregnancy, observed that seven showed no
change at term, in thirteen there was an increase and
in nine a decregse.
(34)
Mackay in 39 untreated anaemic pregnant women,

nearly all of whom were primiparae, found that a slight
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{nerease in haemoglobin oceurred before delivery but
thaf the rise six months post partum was negligible.

A slight fall in haemoglobin and red blood corpuscles.
. was observed by Castle and Straég; towards the emnd of the
second trimester in a series of 22 pregnant women, There-
after the figures remained stationary or showed a slight
rise with further increase after delivery.

In a group of 45 normal pregnant women Davies and
Shel§Z} observed a decrease in the Hb,, varying from
8 to 174, and in the red blood corpuseles which diminished
by 280 to 800 thousand per c.mm, during the third tri-
mester, After delivery an immediate improvement occurred
in both but it was not material till two months after
confinement,

(42)

Davis and Walker recorded a fall in haemoglobin
and red blood corpuscles during the second and third
trimesters. They noted, within 24 hours of delivery,
an improvement which continued till the qu of the second
week of the puerperium. Six weeks after delivery a
fall occurred, possibly, the authors suggested, due to
recommencement of work,

A progressive fall in haemoglobin and red blood

corpuscles in successive months of pregnancy, the haemo-

globin falling more than red cells, was observed in a



series of anaemic pregnant women by-Richter, Meyer and-
Benne£§2 They also showed that the haemoglobin and
red blood corpuscles rose to a peak eight days after
delivery. Thereafter the figures fell gradually through-
aat the following five weeks, to recover slowly later.

Dieckmann and Wegngg found that no reduction of
red blood corpuscles was observed during the first tri-
mester. A fall however occurred during the 26th to the
35th weeks of pregnancy after which there was an in-
crease till delivery. Within the first week after
delivery a fall occurred but at the end of the third
week of the puerperium the red cell estimations were the
same as those observed at the beginning of pregnancy.
Observations on the‘haemoglobin level revealed a fall
during the first trimester, followed by a more marked
fall between the 26th and 35th weeks of pregnancy. From
this point until delivery an increase occurred,to be
followed by a reduction subsequent to the birth. This
lowered figure they found to persist at least till the
end of the second week after delivery. (They do not
give estimations beyond this period.)

In one hundred consecutive unselected pregnant

35)
women, McGeorge observed there was a slight fall of

the average haemoglobin value during the second tri-
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mester with a slight rise towards the end of the third

trimester.

A further increase was present three days

after delivery and was quite appreciable at the end of

the first week of the puerperium.

Fullerton

(43)

in a series of pregnant women demon-

$rated a fall in haemoglobin in the third trimester,

" in the last week 0f which however there was slight in-

Crease.

A progressive rise in the haemoglobin level

continued from the second day of the puerperium for

twelve months.

pregnant women, Boycott demonstrated a slight rise in

From observations made on an unselected group of

(5)

the mean haemoglobin value before delivery.

* rigse 4 wks befor

e delivery.

Table III.
Haemoglobin level in pregnancy and puexrperium.
PREGNANCY Within 1 week
[Ref. Trimesters | of delivexy After delivery
10« lpirgt | second | third’| before| after bwks | 2mths; 6mbs
4 progressive fall ‘ rise| fall| gradrise
8 progressive fall*
32 progress.fall rise mak
rise
42 fall fall rise| fall
6 fall IsQ. rise | contd.
35 sl.fall | slrise| slrise| TALC
7 fall rise mended
rise
—— merked
543 fall | rise rise rise
5 rise {contd.
4 _sl.rige | stationary for 6 months.
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It is obvious from the above that most workers have

found a fall in the Hb. level during the second and third

trimesters, some being of opinion that the fall is pro-

gressive.

Six references are made to a rise before de-

li very, the time of increase being generally put within

the preceding week.

It is of interest to note that this

terminal rise has been recorded by one of the investiga-

fons which showed a progressive fall up to that point

throughout the period of gestationm.

After delivery the Hb. values rise, though apparently

not to eny great extent even when followed for six months.

Table IV.
Red cell counts during pregnancy and puerperium.

Pregnancy Within 1 week
Ref of delivery After delivery
no. trimesters .
first| second | third | P°T0Te | aTter lgus | onths | Gmth
4 |progregsive fall rise |(fall | graduall rise
8 |normal | progress.fall*| rise fall mnamal
32 " " rise stat. | rise
42 fall fall n  1fall
6 " I3Q. rise "
marked
7 fall " rise
40 " rise riseo
10 fall od
" - mexk
rise rise

*rise 4 weeks before delivery.
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The red cell counts varied, in most studies, in a
mamner almost parallel to the haemoglobin estimations.
Agreement is shown as to a fall, progressive or not, in
the cell count especially in the later months of pregnancy.
Again a terminal rise has been noted in three studies.

The variations following confinement do not seem to
be quite decided. FPour reports mention the possibility
of a fall in the cell count at various times, even when
an incresse had been noted within a week of delivery, and‘
the period required for complete restoration of the normal
level is, so far as can be ascertained, indefinite.

In the present investigation an attempt was made to
study the behaviour of the haemoglobin and red cells during
Pregnancy. Since the material was drawn from an outpatient
clinic, at which attendances in the egrly months of gesta-
tion were infrequent, the number of estimations is rather
small to allow‘of the consideration of individuals. The
readings for the different groups have therefore been amal-

gamated and the composite curves thus obtained are given

below.

A. Haemoglobin.
In Chart I are plotted the individual haemoglobin
readings of the 34 primiparae at various stages of preg-

nancy. —



Chart TI.

It will be seen that the majority of these estima-
tions lie between 70 and 95$. Ten readings of 100$ or
more, and 15 readings of 60$ or less, make up the extremes.
One week and four weeks after delivery there are equal
numbers above and below 80S. The composite curve oscil-
lates above and below 80$ throughout the period of study -
20th to 40th weeks - and there 1is no apparent lowering of
the level in the later stages. The slight terminal rise
is negligible, amounting to 5$ Hb. in the last week.

In the puerperium there is no dramatic return to
normal. In fact the number of readings below 80$ is
quite considerable, and the composite curve fails to rise
above 85$ even after an interval of four weeks. As these

post partum observations were all made on patients in



hospital this is somewhat remarkable. Under hospital
conditions the opportunities for "recovery" - 1in every
sense of the word - are much greater than elsewhere, and
the patients admitted were not by any means restricted
to those with abnormalities. Many were entirely "normal"
and the reason for the persistence of a low haemoglobin
level is not apparent.

In Chart II the individual haemoglobin readings of
the 27 patients in the 2 para group are recorded at var-

ious stages of pregnancy and the puerperium.

Chart II.

It can be seen that the majority of the readings are
in the region between 80 and 95S. There are 14 estima-

tions of 100$ or more and only five of 60$ or below. There



are equal numbers above and below 80$ one week and four
weeks after delivery. The composite haemoglobin curve
of this group runs just above the 80$ level and shows a
distinct downward tendency. Before delivery a rise
occurs, but thereafter, as in the primiparae, there is
only a slight rise in the next four weeks.

The individual haemoglobin readings are similarly

dealt with for 3 parous women in Chart IIT.

Chart III

Most ol the readings range between |\
three above the latter figure. There is a well-defined
group between 55 and 655 while a few isolated readings
occur below 30$ as term approaches. Most of the estima-

tions one week after delivery lie between 80 and 90$. Very
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few observations are recorded 4 weeks after delivery.

The composite curve of the 5 para group shows a fall from
the 56th week of pregnancy till term, probably due to the
inclusion at the end of this group of two of the most
severe anaemias in the entire series, A rise occurs in
the first week after delivery with a further rise two weeks
later, and it is obvious t&at the mere bearing of three
children has not seriously lowered the haemoglobin level
in the majority of cases. The two severe anaemias will
be discussed later. The individual haemoglobin readings
of twenty-nine women during the fourth or subsequent preg-

nancy are shown in Chart IV.

Chart 1IV.

The readings are equally distributed between 60 and



100S# Fourteen readings occur above 100$ and six below
50s. In the first week of the puerperium most of the
readings are above 80$, and definitely above 90$ three
weeks later. The composite haemoglobin curve of the
group rises about the 35th week of pregnancy from 72$ to
80$ where it remains till delivery. A fall occurs one
week after delivery followed by a marked rise three weeks
later.

Chart V.

The net result of all these observations is shown in
Chart V, in which the four composite curves have been
superimposed, and if the whole mass of figures is reduced
to one single curve (Chart VI) it is apparent that there
is a gradual fall from about 85$ in the 24-32 week period

to 77$ at delivery. The rise in the puerperium is quite



distinct but does not quite restore the level to 85%, and

even that figure must be regarded as a very low normal for

a healthy woman.

Chart VI.

B. Bed Blood Corpuscles.
In Chart VII are plotted the individual red cell

estimations of the primiparae at wvarious stages.

Chart VII.



During pregnancy most of the readings lie between
3.5 and 4.5 millions per c.mm. Only two readings occur
over 5 millions per c.mm. At the end of the first week
of the puerperium the majority of the estimations are
about 4 millions, while four weeks after delivery almost
all range between 4 and 5 millions. The composite red
cell curve shows a rise beginning in the 35th week of preg-
nancy, reaching a peak on the 36th week. Prom this point
until delivery, there is asteady decline; but after de-
livery there is a slight rise followed by a marked in-
crease at the end of the fourth week of the puerperium.

Ther ed cell estimations of the 2 para group are

given in Chart VIII.

1 g
between 3.5 and 4.5 millions er

C.mm. Pour days after delivery the values range between

3*5 and S5 millions, while 4 weeks after delivery the



majority fall between 3.5 and 4.5 millions. The composite
curve of this group shows a fall at the 54th week of preg-
nancy, after which it runs at a level Jjust below the 4
million mark till delivery. One week after delivery a
slight rise occurs which is maintained in the 4th week of
the puerperium.

In Chart IX are shown the individual red cell estima-

tions of the 3 para group.

Chart IX.

The majority of the red cell counts lie between 3 and
4i millions but a few were less than two millions. One
week after delivery most of the estimations lie between 4
and 41 millions per c.mm. Few readings are recorded 4
weeks after delivery. The composite red cell curve of
this group shows a progressive fall from the 32nd week of
pregnancy, most marked four weeks before delivery. This

is undoubtedly due to the inclusion ofwthe two severe



anaemias previously mentioned* A marked rise occurs
within the first week of the puerperium but is not main-
tained three weeks later*

The individual counts of the para 4 (or more) group

are graphed in Chart X.

Chart X.

The majority of the readings lie between 3*5
millions per c.mm. One week after delivery there is a
distinct massing of the counts between 3*6 and 5 millions
and 3 weeks later between 4»2 and 4*8 millions. The
composite curve of this group shows a fall at the 32nd
week of pregnancy and runs horizontally to term, with an
interrupted rise after delivery.

To facilitate comparison of the various groups and
to obtain an idea of the general trend of red cell counts

the composite curves have been superimposed in Chart XI,
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Chart XE.

R.G.0 - PAa*3
LOTTES — PARBI

and the result of the entire series is shown in Chart XII.
There is a distinct downward tendency in the last nine weeks
of pregnancy, a sharp rise immediately after delivery, but
no further progress in the subsequent four weeks. Again,
the last recorded average - 4,200,000 - must be regarded as

a very low level for a normal woman.

Chart XEI.



HH

C. Haemoglobin and red cells after delivery.

Since the literature,»pievibusly qﬁbted, and thé;}
examination of figurés just canclu&éd:are‘in agreement
that there is no dramatic resolution of" the anaemicIStéte
following parturition, it may be of value~tofreview the
post partum estimations in more detail. Tablé V shows the
number and percentage of patients who showed an increase,
no change or a fall in haemoglobin immediately following
delivery.

‘ Table No.V. )
Haemoglobin level within 10 days of parturition.

Parity | INCREASE SWABY- DECREASE
and No. of| % of |No.of |No.of |% of ggﬁ ggfal
no, of cases obser-| cases | cases |Obser- cord-| cord
each. record- vatims|recard-| recard \vatims ed ed -
ed. ed. ed. * ¢
1(34) 12 0 | 5 | 13 | 43 4 | 30
2(27) | 14 58 2 8 33 3 24
3(20) 8 47 0 19 53 3 17
4+(29) 14 50 1 13 46 1 28
(110) 48 8 | 8 43 | 44 | 11 | 99

Of the 110 patients, 11 had no estimation performed immed-
iately after delivery, for various reasons - death, delivery
at home, etc. - outwith the writer's control. Taking the
remaining 99 patients, 48% showed an increase in haemoglobin,
44% had a fall in haemoglobin and in the remainder - 8%,



there was no appreciable change.

Jo

In can be seen that

40%, 58%, 47% and 50% of the para 1, para 2, para 3 and

para 4+(or more)groups respectively showed an increase in

haemoglobin within 10 days of delivery.

It may be noted

that the primiparous group has the smallest percentage of

cases showing improvement within this period and the para

2 group the greatest number.

There is really no apprec-

iable difference between the para 3 and para 4+ groups.

The r esults of haemoglobin estimations done four to

six weeks after delivery are recorded in Table VI.

Of these patients

Table VI.
Haemoglobin level 4-6 weeks after delivery.

. INCREASE SRY. DECREASE

aggity No.of | % of No.of |No.of | % of ggt ggtal

no.of |Ca8ses | oObser-| cases |cases |obser- | oo | oo,

each. |record+ vations | record-| recordrvations - -

* |ea. ed. ed. - ed. | ed,

1(34) | 16 80 0 4 20 14 20

2(27) 6 43 2 6 43 13 14

3(20) 7 100 0 o | o 13 7
%ﬁf(29) 14 17 1 3 17 11 18

(110)| 43 73 3 (5) | 13 22 51 59

who had haemoglobin estimations per-

formed 4-6 weeks after delivery T3% showed &n increase, 5%

showed no appreciable change and in 22% a decrease occurred.

It is unfortunate that about 50 patients did not attend for




blood counts although persistently writtem for. Eighty
pexr cent of the primiparae who had counté‘done showed an
increase in haemoglobin and this compares favourably with
the para 4+ group. All of the small number of patients
in the para 3 group who had estimations done at this time
showed an increase. In only 43%% of the para 2 group was
an increase in haemoglobin found.

Similarly, the effect of delivery on the red cell
count was observed after corresponding intervals. The

results are shown in Table VII.

Table VII.
Red cell estimations within 10 days of parturition,

INCREASE ' DECREASE
Pari ty STATIURY

ang J|No.of (% of | No.of |No.of |% of ggt ngal
no.of |°@ses |obser-| cases |cases | obser-| . | oora-
each, |Yecord-| vations4 record-| record- vations. d d

* led. ed. ed. ed. ed.

1(34y | 16 53 1 13 43 4 30
2(27) 16 58 2 6 25 3 24
3(20) 10 59 0 7 41 3 17
4+(29)| 17 60 3 8 29 1 28
(110)| 59 59 6 34 34 11 99

59% of all patients in whom estimations were made
showed an increase in red blood corpuscles within 10 days

of delivery. There was no appreciable difference in the
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percentage of cases in the various groups showing an immed-

iate increase.

lowest figure.

The primiparae, however, provided the

The effect of delivery on the red cell estimation 4~6

weeks after parturition is shown in Table VIII.

Table VIII. .
Red cell level 4~6 weeks after delivery.

- |
INCREASE STAT TANARY DECREASE

_zg;ity No.of % of No.of | No.of |% of g:f ngal
no,of | @ses | obser-| cases | cases | obser- | oo | oong_
eaéh record-| vationsd record- record-| vations. q ed

* | ed. ed. ed. ed. .
1(34) 17 85 2 1 5 14 20
2(27) 7 47 0 8 53 12 15
3(20) 6 75 0 2 25 12 8
4+(29) 14 82 1 2 12 12 17
Totals 44 73 3 13 22 50 60

This demonstrates that 7% of those examined showed an

increase in the red blood corpuscles at that time.

This

appears to be most marked in the primiparae and in women

who have had four or more previous pregnancies, and least

marked in the para 2 group.

Taken as a whole the results, both as regards haemo-~

globin and red cells, show a very slow return to normal. The

speed of return does not seem to be related to the number

of pregnancies and the possible bearing of other factors on
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this feature of the haematological picture will be referred
to later. DMeantime it is sufficient to note that there is
delay in regaining the accepted normal levels and this has
an obvious relationship to the adequate care of the mother

on termination of pregnancy.

D. Colour Index.
(30)

Price Jones gives the limits of normality as .91 to
1,07 in a series of 200 healthy men and women.

Dieckmann and Wegng$4)find, in normal pregnancy, that
a small increase occurs in the average.colour index, with
a lowering at term and a further increase post partum. The
range is between .8 and 1l.44. The averages for the various
stages of pregnancy are, however, within normal limits (.9
to 1.1).

In the present investigation, the colour index for
each patient was determined from the lowest haemoglobin value
recorded, with the corresponding red blood cell count.

The colour indices for the patients in the various
groups are tabulated below. (Table IX).

It will be geen that 14 (or 13%) had a colour index
of 1,1+. About half of these were found in primiparae and
all of these patients were found to have first or second

degree anaemias, ten being of the first degree (80-99% Hb.).
Colour indices of .9 - 1.09 accounted for 79 (or 72%), i.e.




Table IX. -
Colour index during pregnancy.

Parity Degree of COLOUR INDEX No.of
anaemia cases
< ,89 9 - 1.09 l.1+ *
1 first 1l 10 3 14
second 1 12 % 16) %4
third 4 - - 4
2 none - 2 - 23
first - 8 3 11 o7
gecond - 10 - 10;
third 1 3 - 4
3 first - 7 2 9;
second 1l 4 - 5 20
third 2 3 - 5}
fourth - - - -
fifth 1 - - 1
4+ none - 3 - 3)
first 1 T 2 10 29
second - 8 1 9
third 4 2 - 6
, fourth 1 - - 1)
- ———— -
. TOTALS| 17 79 14 110

theme were within the normal limits for non-pregnant women.
Seventeen patients (or 15%) had a colour index less than
«89 and therefore below the normal limits. These colour
indices were distributed equally amongst the para 1, 3 and
4+ groups. Eleven were found in patients with 3rd degree

anaemia (41-60% Hb.), one in a 4th degree anaemia (21-40%




Hb.), end one with a 5th degree anaemia (under 20% Hb.).

Briefly, 87% of the series showed a normal or sub-
normal colour index, i.e. had a hypochromic anaemia. This
ig in accord with the rarity of occurrence of the pernic-
ious type of blood dyscrasia, but it is surprising to find
the colour indices above unity mostly in the mildest cases.
Taken to elementary principles it seems to point to an
inability of the mechanism for cell production to utilise
all the available haemoglobin in 13%% of the series. This
will be referred to again when the reticulocyte counts are

considered,

E. Price Jones Curves.
| Price Jones Curves were done in 26 patients during
PTregnancy. Price Johégs)gives the average diameter of
the red blood corpuscle in healthy women as T.24, with a
range from 6.686 - 7.71?125

Dieckmann and Wegner showed that there is a definite
increase in the s ize of the erythrocytes during pregnancy
reaching a maximum between the 26th and 35th weeks. A
élight decrease in size begins just before term and is
cmtinued into the puerperium. The changes they observed
were, however, within normal limits.

In the following table (Table X) the average red cell

diameter, and in some cases the haematocrit readings and



cell volume indices%are recorded.

curves are attached to the respective case histories in

Appendix III).

The haemoglobin and red cell estimations

(The actual Price Jones

are those performed on the same day as the haematocrit

readings were taken.

Table X .
Red cell diameter, haematocrit, cell-volume index

in pregnancy.

AGE R.B.Cqd RED CELL DIAMETERS % Cell.
Hb% | mill- Haema-| Volume
yrs. ions. | .Low Normgl | High | tocrit| Index
Primip. 31| 60| 3.80 | 6.45 28 .84
( ScaSeS) 18 (100 4. 40 7009 37 1.00
28| 81| 4.10 7.09 - -
17| 92| 4.32 7.09 36 1.00
?1 75| 3.20 T.74 - -
(4cases) | 23 62| 3.10 7.09 - -
28| 88| 4.12 7.09 %4 «99
27| 85| 4.32 TT4 31 .86
3 Para. | 27| 70| 4.68 fg:%?* - -
38| 70| 3.60 7.42 - -
27| 80| 4.00 T7.42 - -
29| 62| 3.12 T.74 - -
Para 4+ %4| 40| 3.60 | 6.45 - -
(llcases) 37| 50| 3.33% | 6.45 2% .83
%% | 58 | 3.68 | 6.45 25 .80
34| 60 | 3.40 6.77 - -
37 100 4‘090 6077 - -
4%| 80| 4.20 6.77 - -
371100 | 4420 7.09 52 «91
32| 60 | 2,90 (7-93 - | -
IR AERT 7.9 % |
TUIALS, » 3 15 ) 10 | 10




Of 25 cases in which Price-~JdJones curves were done,
15 had an average red cell diameter within the normal
range. Six cases were definitely microcytic and four
were macrocytic. That is, the vast majority (21 out of
25) were within or below the normal limits. There does
not seem to be any relationship between the average size
of the cell and the haemoglobin estimation, e.g. a 60%
haemoglobin was found in all three categories of red cell
size, low, normal and high - the colour index in each of

these ingtances being below unity.

F. The Cell Volume Index.

Dieckmann and Wegnei in "standard blood" give the
volume of the packed red cells as 43 ccs. per 100 ccs. of
blood, and the normal cell volume index as ranging between
0.9 and 1.1, They observe that the average for the cell
volume index in healthy pregnant women indicates an in-
Crease, within the normal range, in the size of the cell
during pregnancy. They note also that a decrease occurs
before term which is continued into the puerperium. Win-
trobgal)in a group of normal healthy 2omen gives the volume
of packed red cells as 42,while Had(e: ).'_Lna group of healthy
subjects finds this value to be 46 volumes per 100 ccs. of
blood and the normal cell volume index to fall between 0.9

and 1l.1.



Haematocrit readings were taken in 27 _patients during
pregnancy. These readings together with the correspbnding
cell wolume indices are recorded in Table XI. In the pres-
ent investigation 42 ccs. of packed red cells for each 100
ccs. of blood was taken as the standard of normality and

the normal cell volume index as ranging between 0.9 and l.l.

Table XI.
Degree of
anaemia Haematocrit .Oel%ndzg%ume
| Primiparae First 37 1.00
" 36 096
n 31 1.01
" 32 «93
" 39 1.03
Second 36 1.00
(] 38 098
" 32 «87
;] 30 082
" 34 93
" 34 1012
" 39 1.04
Third 28 «84
Para 2. None 37 97
" 39 1.05
Pirst 31 .86
L 54 .99
" 35 87
Third 29 1.07
] 29 .94
Para 3, Pirst 39 »96
Al
. Para 4+. First 32 91
" 42 1.01
n 31 i «T7
Second 29 -~ «89
Third 25 .80
" 23 [ : 083




Only in one instance did the mass of centrifuged
cells reach the normal level. The remaining twenty-six
gave readings down to 23 volumes per cent., in a third

degree anaemia of the most fecund group (Chart XIII).

Chart XIIT. -t

Pa

The lowest readings were found in the more severe degrees
of anaemia, irrespective of parity, although the opposite
was not necessarily true.

As regards cellvolume index, it is apparent that the
majority were within normal range. In nine cases there
was a subnormal figure, indicating a microcytosis, to a
quite appreciable degree - 0.77 in place of the normal

minimum of 0.9 (Chart XIV). The low index was found to



Chart XIV.

cei-L.

W«

be equally distributed among the anaemias of first,
second and third degrees, no difference was noted as to
frequency in association with multiple pregnancies or
vice versa. Reference to Table X shows that there
was no constant relationship of the cell volume index
to either of the other associated features of cellular

structure - haematocrit reading, or mean diameter - nor

to the erythrocyte count.

G. Reticulocyte Counts.

It has previously been pointed out that absence

of reticulocytes after delivery was reported by Richter,
(4) (5)
Meyer and Bennett and by Boycott in women, and by Van
(2)

Donk, Feldman and Steenfcook in rats. During the course
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of this work, retlculocyte counts were done as part of
the routine blood examinatlon. It was found that,-
irrespective of the degree of fhe anaemia, reticulo—
cytosis was absent dur1ng pregnancy, the counts invaziably
showing less than one pexr cent. 81milarly,-after"defv:
livery there was no reticulocytosis even in the presence
of an increasing red cell count, It seemed that no
advantage was to be gained by'pursuing this routine and
thereafter reticulocyte counts were done only in special
circumstances. In case No.94., for instance, iron was
given on the 35th week of pregnancy. Within 14 days,
there was an increase of haemoglobin and red blood cor-
puscles and a reticulocytosis ranging from 2.8 to 6 8%.
In three other patients, receiving irontherapy reticulo-
cyte cbunts were done from the day of delivery onwards.
Before the commencement of iren, the reticulocyte count
in each case was less than one per cent. One patient
had a reticulocytosis of 2% in the presence of an increas-
ing red cell count. Inanother, a reticulocytosis of 2%
occurred with a slight fall in number of red blood cells,
while in the third patient, the reticulocytes rose to
4.8%.

These examples serve to shey that there is no general

defect in the bone marrow but that the gtimulus to reticu-
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cyte formation is lacking in the magjority of pregnant
women. Hence the absence of any attempt at repair of
the deficiency in erythrocytes. The high colour index
already noted in some 13% of the present serias, mostly
in cases of milder degrees of anaemia, together with the
absence of reticulocytosis shows that the missing link
is not in the nature of iron deficiency, and the possible

causeg fall to be considered later.




Section V.

GASTRIC ANAIYSES.

Achlorhydria and its bearing on low haemoglobin
values, and the relationship between the gastric secretion
and anaemia have already been discussed (page 7 ).

Castle and Strausglg)in a series of 24 apparently

normal healthy pregnant women performed monthly test meals
during pregnancy. In each case the alcohol test meal was
used. They accepted Carlsonts standard of normality
whereby normal human gastric juice is taken to be one con-
taining 40-50 ccs. of N/10 hydrochloric acid per 100 ccs.of
gastric juice.

18 acidity below normal

(% post-hist.anacidity

7 £ 10ccs.N/10 HCl.
8 < 20cecs "

6 acidity normal.
24 cases examined.

They observed that 18 of the 24 apparentiy normal
pPregnant women had a gastric secretion below normal. Of
these . eighteen, three patients had post-histamine gastric
anacidity. Seven patients had less than 10 ces. of N/10
hydrochloric acid and eight had a concentration of less
than 20 ccs. of N/10 hydrochloric acid per 100 ccs. of

gastric juice. In a composite curve of the monthly test



meals of 21 of these apparently normal pregnant women,
they found a 50% decline in the maximum free acidity from
the 3 rd to the 6th month of gestation with increase in
the last month to the level observed at the third month.
These findings may be compared with the results of
Davies and Shellsy wo:king on a group of 45 normal pregnant
women each of whom had test meals performed in the first
and third trimesters and in the puerperium. They found
there was a marked fall in the free hydrochloric acid con-
tent of the stomach in the last trimester with a rise in
the puerperium. The following are their figures for the
average maximum amount of free hydrochloric acid in the

ordinary test meal.,

During first trimester, %0 ces. N/10 HC1.
" third " ’ 15 n " "
puerperium, 42 " "

It should be noted that in this group no case of
achlorhydria was found. From these reports it would appear
that in apparently normal healthy women a fall in the
hydrochloric acid content of the stomach occurs in the
second half of pregnancy.

In three patients with "chlorotic" anaemia of preg-
nancy Strausg47)found that post-histamine gastric .amacidity
was universal.

In another series of 36 pregnant women with haemo-
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globin values below 45%4, including six_macrocytic anaemias,
Castle and Strausé6 found that a little over half of the
number were quite unable to secrete free hydrochloric acid
in the gastric juice even after delivery. Roughly. one-
third more secreted small but appreciable amounts of acid,
and the remaining three had a perfectly normal secretion
after delivery.

(12)

Davidson, Fullerton, Howie, Croll, Orr and Godden
examined 24 patients with a haemoglobin value of less thah
70% who gave a history of severe menorrhagia, pregnancy,
miscarriage or childbirth within one year of examination.
They found that thirteen had achlorhydria after histamine,
eight had hypoacidity, two had normal curves and one had
hyperacidity.

In a series of 26 pregnant women with haemoglobin
values below 80% Boycotg)fodnd that hypochlorhydria or
achlorhydria, even after histamine, was present in all the
ratients who had test meals performed.

The possibility that hydrochloric acid secr?;%?n dim-
inishes with increasing age was proposed by Witts. In his
investigation of unexplained secondary enaemia in 38 pat-
ients, almost all of whom were women (7 non pregnant), he
found that 30 had achlorhydria and eight had normal test

meals. He commented on the fact that the majority (of

those with hypoacidity) were between 30 and 40 years of
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age. The incidence of achlorhydria in the non-pregnant
population observed by Hartfall and Bennett énd Ryle has
| been referred to earlier in this work (page8).

To summarise - it seems that the gastric acidity in
healthy pregnant women is normally much reduced and there
may be complete absence of free hydrochloric acid even after
injection of histamine. The normal level is regained in
the puerperium, from which one must conclude that the ab-
normal acidity is due directly to the influence of the
gravid uterus.

When the patient is not only pregnant but also anaemic,
complete absence of acid from the stomach becomes relatively
much more frequent, and the greater the degree of anaemia
the commoner it is to find anacidity. It has been noted
also that, in the presence of severe anaemia, the normal
restoration of acid secretion during the puérperium is ab-
sent. And, finally, a suggestion has been made that in-
Creasing age has some influence on the functioning of the
stomach.

In Table XII are shown the observations made on 47
bPregnant women ih the course of the present investigation.
All the tests were done between the 20th and 40th weeks of
Pregnancy. It was found that once a test meal had been done
there was a unanimous refusal to have it repeated later, and

meny of the patients declined to subject themselves to the




test at all. There are, therefore, no repeated curves
of gastric acidity in the whole series. The more detailed

readings are included in the case records (Appendix III).

. Table XII.
Age, gastric acidity, degree of anaemia, and diet.
Degree Max.Gastric Acid
Case No.| AGE | ~of ces.N/10 HC1. Diet
yIs. ANAGMI& | mest Meal After Hist.
rimip.:
7 18 first 40 N.H.G. G.
9 21 " 15 44 G.
1 24 " 40 20 P.
8 27 " 0 N.H.G. G.
6 28 " 38 53 G.
/'8 17 second 28 30 Go
29 20 " 25 8 ?
19 2l " 43 25 G.
23 22 " 20 (no Spec.) P.
/7 26 " 32 50 G.
235 28 " 35 0 G.
~3 31 " 20 35 G.
S 26 third 0 N.H.G. P.
33 31 " 0 95 P.
Para 2:

Ly 25 none 2% N.H.G. G.
&4 23 first 0 0 G.
36 28 " %0 45 G.
4G 28 " 30 32 P.
57 35 " 25 35 G.
35 36 " 40 60 P.
48 23 second 23 0 G.
S 27 " 20 40 G.
So 30 " 30 (no Spec.) P.
58 33 " 38 0 P
4g 33 " 42 20 G.
42 27 third 20 N.H.G. G.
43 27 " 0 0 G.




Table XII (contd.)

Case Nos AGE |Degree of Mag&g?ﬁ;{ché:fd Diet
yrs.| Anaemia | npog4 Meal After Hist.
Para J:
67 23 first 48 N.H.G. P.
77 27 second 39 N.H.G. G.
7(‘ 27 " 42 NQH.G. Po
76 29 " 24 : NoHoG’o G‘.
142 38 " 35 60 G.
70 30 third 38 60 p.
27 AT 40 " 0 0 P.
Para 4+:
58 37 none 0 ?
42 34 first 0 0 P.
93 55 " 18 54 P.
39 36 " 30 35 G.
19 29 second 32 72 G.
/105 35 ] 0 0 G.
oy 36 " 40 0 P.
106 38 n 0 0 G.
(oq. 43 " 30 58 ?
&1 32 third 33 11 P.
§Q 33 " 0 0 G.
§o %4 " 0 0 P.
94 37 " 0 0 P,
N.H.G. = mno histamine gi#en.
P. = poor diet.
G. = good diet.

The test meal findings were studied in relationship to

age and degree of anaemia in the various groups, classified

according to parity, and for ease of reference the material

has been analysed in Table XIII.
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Table XIII. _
Age, degree of anaemia, and gastric aciditye.

DEGREE OF GASTRIC

Av.age No.of 4 No free
Perity of group} cases ANAEMIA : ACIDITY HC1l with
. yrs. O| 1| 2| 3 | Normal| Low| None |Histamine,
, %
1 25 14 - 5/ 72| 10 1* 3%%? ?
2 29 13 1 5 5 2| 11 -] 2 15
3 31 7 - 1] 4| 2 6 -1 1 14
4+ 35 13 1l 3/ 5| 4 5 1*| 7 54
TOTALS 47 | 2l14|21|10 | 32 2 |13°®
* = good response to histamine.
®@ = 2 were not given histamine.
Low = max. free HC1l << 20 ccs.

It is seen that 32 (or 68%) of the patients subjected
to test meals had free hydrochloric acid in normal quantities
in the stomach at the time of testing. In Only two patients
was hypochlorhydria present and both responded well to
histamine injection. Thirteen patients showed achlorhydria
in the ordinary test meal and eleven of them were given
histamine subcutaneously. Of these, only one gave any re-
sponse (95'ccs.‘of N/10 HC1l being found in the post-hista-
mine specimen). The remaining two cases were not given
histamine, since, és has been pointed out previously (page
19), it was not deemed advisable to give all outpatients
this drug in case of shock. It would appear, therefore,

that at least 10 (or 21%) of the women subjected to test




meals had a persistent achlorhydria.

Since achlorhydria is frequently found when there is
a very low blood haemoglobin it is of some importance to
investigate the degree of anaemia occurring in the 10 pat-

ients with persistent achlorhydria. (Table XIV).

Table XIV.
Achlorhydria and degree of anaemia.

Degree of anaemia | First | Second | Third

Achlorhydria - 10 2 2 6

It appears that there is a preponderénce of patients
with a third degree anaemia (Hb, of 60% or less) which sug-
gests that the low gastric pH prevents the absorption of
iron in suitable amounts and is of vital importance in fbe
roduction of the anaemia in these individuals.

An attempt was made to determine the incidence of per-
sistent achlorhydria in the various degree of parity (Table
XITI). This could not be determined in the primiparae as
two of the cases did not receive histamine and the only
othervcase gave a good histamine response. In the 2 para,
5 para and para 4+ groups it was found that 15%, 14% and
54% respectively had persistent achlorhydria. From these
figures it would appear that the incidence of achlorhydria
increased notably in the multiparae, but the age factor has

also to be taken into account here. — Chart XV. shows that




a distinctly greater incidence was met with as age advanced
but that when acid was present in the older patients the
amount was considerable.

Chart XV.

Previous references by the author to the work of Castle
and Strauss and Davies and Shelley have shown that there is
a progressive fall in the hydrochloric acid content of the
stomach as pregnancy advances. In the absence of a supply
of repeated observations in the same patient, it was decided
to compare the findings in those who had test meals done
before the 20th week, three in number, with those fifteen
done between the 21st and 50th weeks, and the twenty-nine
got between the 31st and 40th weeks of pregnancy. This
comparison is outlined in Table XV which gives the number
of cases with achlorhydria, hypoacidity and normal secretion

at the various periods of pregnancy.



Gastric acidity at various stages of pregnancy.
ces.N/10 HC1.,

Table XV.

¢q -

Time of test

No.of

weeks. cases | ACHLORHYDRIA | LOW< 20ccs.NORMAL 20cc+
No. % No. No. %
Before 20th 3 - |- - 3 100
21st to 30th| 15 3+1¥ | 20 1* 10 66 |
3lst to 40th| 29 742% | 25 1* 19 65
*¥ = good histamine response.
® = no histamine given.

It will

meals between the 21st and 30th weeks
sistent achlorhydria, while 25%(app.)
meals between the 31st and 40th weeks

hydria.

meals between the 21st and 30th weeks

be seen that 20% of the patients having test

Sixty-six pexr cent.

of the

of pregnancy had per-

of those with test

had persistent achlor-

patients having test

of pregnancy and be-

tween the 31st and 40th weeks secreted normal gquantities of

free hydrochloric acid.

So far as can be judged from these collective figures,

it appears that the incidence of achlorhydria and of the
gsecretion of normal amounts of free hydrochloric acid do

not vary materially with the stage of the pregnancy.

It was next decided to compare the maximum amounts of

free hydrochloric acid secreted in the various stages of

Pregnancy (Table XVI). Prom this table all cases of achlor-

hydria have been excluded.
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Table XVI. -
Maximum amounts of free HCl in ccs N/10.

Time of test.| No.of | Less than More than

weeks. cases |~ 20 cecs 20 ccs Average

Before 20th 3 - 23, 40, 42 35

21st to 30th | 11 15 - 48, 42, 24 32
30, 30, 30
32, 32, 40, 32

t3lst to 40th | 20 18 36, 39, 38 313
35, 38, 30
22, 20, 23
25, 20, 42
50, 40, 38
32, 30, 40

It appears that there is no general diminution of note
in the amount of free hydrochloric acid in the later months
of pregnancy, although no deduction can be drawn from this
which can properly be applied to any individual case. In
general, the unexpected conclusion must be made from these
figures that, whilst approximately 30% of this series had
no free acid at all, thevremainder had a fairly adequate
quantity, not only in the earlier months but also later in
bregnancy. It follows that whatever be the cause of'fhe
anaemia of pregnancy, in about 70% of cases the stomach is

not seriously at fault.
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Section _VI.
DIET and INCOME.
A. Diet. | |

The immediate source of haematopoietic substances
being the person's}food it can be readily understood how
even a mildly deficient diet continued over a long time,
quite apart from any question of pregnancy,may lead tq
ama emia. Observations made by various workers on the diet
of pregnant women will be reviewed first. The information
derived from the present enquiry will then be examined.

Jones and.Tocanti;ga)suggest as a suitable diet in
Pregnancy, one moderate in protein, low in fat and of a
high vitamin content. GreenpArmytaégg)thinks that the
pregnant woman should have a diet of food stuffs which cone
tain iron, copper and manganese with vitamins A, B, C, D and
E. He suggests that the menu should include eggs, beef,
liver, cheese, vegetables, mentioning in particulér potatoes,
beas, carrots, asparagus and prunes.

The League of Nations Commission (Principles of Diete-
fics by Hutchison and Mottram) recommend at least one litre
of milk; 4 ozs. of meat, fish or ppultry; one egg; one
ounce of cheese; 4 ounces of green leafy vegetables; 8 ozs.
of potatoes and 1/3rd oz. of dried legumes with one drachm |
of cod liver o0il per dag.

Castle and Strauss, for the purpéée of classification,
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regard the provision of meat, fruit and végetables legs
than three times a week as a poor diet during pregnéncy.

Irviné?O)in a series oi 60 pregnant women drawn from
private practice studied the effect of altering the diet.
These women were anaemic but otherwise normal, and the food
given them was a diet of meat, fruit, eggs and milk daily.
He divided them into several groups including a control
section and one which received iron therapy. Only the
treated group showed any increase in haemoglobin during
Pregnancy. From this he concluded that diet alone did not
provide enough of these anti-anaemic substances.

In another series of pregnant women McGeorge found
that only 8.3% of those with a haemoglobin above 75% ate
no meat while'14.3% of those with a haemoglobin value be-
tween 60 and 754 ate no meat, i.e. a more severe degree
of anaeﬁia was found in the more "vegetarian® patients.

It is a difficult matter to decide what criteria %o
adopt for the assessment of a diet. As has been indicated,
most workers have stressed the importance of a number of
foods, some commonly used, some rarely, e.g. asparagus. The
manuals of dietetics give the following list which purports
to grade its contents in decreasing order, from the stand-
point of value as a source of iron supply:- green vegetables;
yolk of egg; beef; apples; lentils, peas, beans; strawberries;
white of egg; wheat; potato; milk.. A statement of the
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quantities consumed by any individual is most unreliable
umless one can be given at the same time an idea of the
weight of the portion esten. Beef, being high in the list
of sources of iron, and in addition being bought by weight,
was therefore taken as an index of the adequacy or deficiency
of the diet. A "good" diet is, for the present purpose,
taken to be one containing meat more than three times per
week; a "poor" diet - less than this.
The details relative to diet are included in the case

histories (Appendix III). Below is presented the relation-
ship of podr and good‘diets to the degree of anaemia found,

(Table XVII).
Table XVII.

Meat content of diet in pregnancy.

Diet . No.of cases 0 Dggreezof a%aemli 5
Poor 52 3/ 19 |19 |10 | 1| -
Good 50 1| 212 | 7| -| 1
No record 8 1 3 2 2 - -

In the whole series, there appears to be an equal number
on a poor and on a good diet. From these figures it is not
evident that there is any relationship between the degree
of snaemia and the food intake. If anything, there are
more patients with a third degree or worse anaemia on a poor

than on a good diet.
It was thought that there might be'some relationship



between parity and diet, since with increase in the number
of children in the family it is common knowledge that the
mother may deprive herself of essentials - e.g. meat, eggs,
etc. - in order to feed a family which is really beyond her
economic ability. Table XVIII gives the distribution of
the diet according to parity.

Table XVIII.

Diet in relation to number of children.

Parity No. of POOR DIET GOOD DIET No record
cases No. $ No. .S
1 34 10 29%5 19 55.8
2 27 15 55*5 11 40.8 1
3 20 10 50 10 50 -
Y- 29 17 60 10 34.5 2
TOTALS , 110 52 50 8

Prom the above table it is seen that 56$ of the primi-

parae and 508 of the para 3 groups were on a good diet vfaile only
of the para 2 and 35$ of ‘the para 4+ fell into this cate-

gory. These results are graphed in Chatt XVI.

Chart XVI.
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There is no doubt that the frequency of meat ingestion,
and probably the intake of iron, are diminished with increas-
ing number of pregnancies over the.para 3 group. This ob-
viously demands an examination of the status of dietary
sufficiency in relation not only to parity but also to degree
of anaemia (Table XIX).

Table XIX.
Diet - parity - degree of anaemis.

Degree of| PRIMIP. | PARA 2., | PARA 3. | PARA 4+ TOTAL .
anaemia | Good Poor|Good Poor|Good Poor| Good Poor|Good Poor
0 - - - 2 - - 1 1 1 3
1 9 2 4 7 5 4 3 6] 21 | 19
2 9| 6| 5, 5| 3| 2| 3 6|2 ;19
'3 1] 2| 2| 1| 1| 4| 3, 3| 7|10
4 - - - - - - - 1 - 1
5 - - - - 1 - - - 1 -
No record 5 1 - : 2 50 52

Of the 19 patients with a haemoglobin value below 60%
i.e. third, fourth and fifth degrees of anaemia, 1l were
having poor and 8 a good diet. In the primiparae and para
2 of this group (of 19 patients) there were equal numbers
on each of the two types of feeding, while of the para 3
and para 4+ groups there was a preponderance of poor diets
in the proportion of eight to five good. These numbers,
though small, suggest that in actual fact dietary insuffic-

" iency is not only found more often with multiparity, but is
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very probably intimately connected with _the severe degrees
of anaemia found therewith.

Although many of the diets were deficient in meat the
following table (Table XX) shows that 65 patients had fruit
more than four times a week - many having fruit daily. It
is, however, remarkable that eggs appear so infrequently in
the diet of many of the patients.

Table XX.
Weekly frequency of fruit and egg intaks.

Parity Mgaglﬁgn OCCASIONALIY | NONE NO RECORD
fruit eggs | fruit eggs |fruit eggs | fruit eggs

1 19 4 6 | 13 4 ! 10 5 7

2 20 2 4 | 14 2 9 1 2

3 12 1 2 9 5 8 1 2

4+ 14 5 8 | 12 5 10 2 2

TOTAIS,| 65 | 12 20 | 48 16 | 37 9 | 13

The possible association of a poor diet and hypoacidity
or achlorhydria was next investigated. In Table XII the
class of diet is indicated along with the test meal analysis.
It appears that even on a poor diet, a patient with normal
acidity has one of the lesser degrees of anaemia, whilst
on a poor diet with anacidity the anaemia is a severe one
- 60% Hb or less. The diet of the 10 cases of achlorhydria
(even after histamine injection) was investigated and it

was found that five were classed as "ggzd", four as "poor"
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and one was not noted. When the degrees of anaemia for
these cases are contrasted, it appears that two of the
"good" class and 3 of the “poor" had third degree anaemia,
indicating that achlorhydria with a third degree anaemia
may'bccur in the presence of a "poor" or #good" diet, sug-

gesting that primarily the gastric secretion is at fault.

Table XXI.
Poor diet - gastric acidity - anaemia.

GASTRIC ‘ DEGREE OF ANAEMIA

ACIDITY . 1 2 2

Normal o 4'.>. N 4 2 10
Low 1 1 - 2
Nil 1 - 5 6
TOTALS, 6 5 7 18

From Table XXI it is clear that the association of a
poor diet and achlorhydria results in a preponderance of
Very severe anaemias, whereas when the gastric acidity is
normal or even low the reduction in haemoglobin is much less
serioug. |

(16)
Castle and Strauss in a series of %0 pregnant women
ansemisa

suffering from severe hypochromia/found that more than 50%
had post-histamine anacidity, one half being on a diet rich
in iron while the other half were on an iron-poor diet. They
therefore suggested that defective gastric secretion or
deficiency of iron-containing foods or both caused the

anaemia,
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If these observations are summarised, it seems that
there is widespread deficiency in food intake in the class
of patient studied. Further, increasing size of family and
the more serious degrees of anaemia, as well as persistent
‘achlorhydria, are shown to be interrelated. The means to

be adopted for the correction of these faults will be dis-

cussed later.

B. Income.
It can easily be appreciated that if the anaemia is
due to a restricted intake of iron, which is closely assoc-
iated with the ingestion of first class protein (meat, milk,
eggs) then it might be expected to increase proportionately
with a f£all in the "spending capacity" per head of the
family, As there are vexy few references dealing with e xact
income and its relationship to anaemia in pregnant women,
it was decided to compare the incidence of anaemia in preg-
rant women drawn from private obstetrical practice withvthat
found in patients attending the antenatal dispensary.
Fullertggl)in a Trepresentative cross section of the
poorer classes in Aberdeen, performed haemoglobin estimations
in a series of 332 pregnant women attending.the antenatal
clinics of the city. He found that one-fifth of those with
incomes less than 15/~ weekly per '"man value" had a haemo-

globin percentage below 70, while only one-seventh with

-~
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incomes of more than 15/- weekly per '"man.value" had
ha emoglobin below that figure.

At the Stockport Corporation antenatal clinics, Reid
and Macintoézg)investigated a series of 1108 pregnant
women. The patients were divided into two groups, accord-
ing to whether the spending capacity was above or below
12/- per head per week, after rent had been deducted. They
found that 1%3% of those with a spending capacity of under
12/~ per week had less than 70% haemoglobin, while only 5%
of the more affluent grotp could be so0 classified.

That working class' pregnant women need not necessarily
be anaemic has been demonstrated by McGeorggss)in New
Zealand. Teking 100 unselected consecutive pregnant women
he found that 78 had more than 75# haemoglobin. Between
the 60 and 75% values he found 14 patients. .

In a series of private patients, Bland, Goldstein and
Firsg40)found that 62% of them had a haemoglobin value below
7%, while among pregnant women in the hospital wards 80%
fell below that standard. Red blood cell estimations re-
vealed that only 26% of the private patients had less than
three and a half miilian erythrocytes per cubic millimetre,

whilst 52% of the poorer ward patients were below that

figure.

(32)
In distinction to this Galloway points out that

hypodhromic anaemia need not be confined to the poorer
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+ classes. Recording the haemoglobin estimations of 222
. 1" '
private patients in a fairly cha:acteristic residential

community - Chicago's North Shore suburbs - he found that

6 % had a haemoglobin value below 65% and a red cell count
below four vmillions per cubic millimetre.

Mooiza)found, in a series of 300 consecutive pregnant
women taken from private practice, that the average haemo-
gbbin value was 79% and the average erythrocyte count was

4,342,610 per cubic millimetre.

Table XXTII.
Income relative to anaemia.
Author Total no. Spending " Erythrocyte
' of cases. capacity Haemoglobin| count in
perH.per wko| mill./c.mm.

Fullerton | 332 (164 | = 15/- | 32 wider 704 | =
' : (168 + 15/= 24 0 " -
Reid & 1108 - 12/~ |144 ® " -
Mackintosh + 12/- 50 o " -
McGeo A "working 75 over -

eorge, |.100 olass f4m&er "7’5% | -
Bland, : 3 ..ﬁ]_so " | " 52%) under
Gol 200 *hospital"}
& Pizeq | 100 'private' | 62 v | 268) 5%
Galloway | 222 wprivate" 144 ® 65 | 65% below 4.

: "

Moore 300 tprivate" | average 79% | av. 4.342.
P;;sent

i 95 (65 - 15/= 28 unde r 80%
Series Ezo + 15;- 22w o m
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'Table No.XXTI gives a brief summary of the investiga-
tions of the above workers on the relationships between
income and the severity of the anaemia. The last line
represents the writer's findings in course of the present
investigation, from which it transpired that 65 had more
and 30 less than 15/- weekly to devote to "living". | The
spending capacity was obtained by taking the total weekly
income, subtracting the rent and dividing the remainder
by the number of persons in the household.

In Table XXIII is shown a more detailed comparison of
the financial status and the various grades of anaemia.,

Table XXIII.
Weekly spending capacity and anaemia.

Weekly ‘

spending DEGREE OF ANAEMIA

Capacity ‘ ,

P. head. 0 . 1. . 2 - 3 4 5 Totals

2/6~4/11 | 1 2) 32| 2 2 - - 7

~AHELE R EHHE
-9/11 - 7% - -

| 10/0-3 /11 2 | 17) Raag dHeop | 7 30

15/~ + - 8 19 3 - - 30

TOTALS, 5 40 34 14 1| 1 95

(There is no record of the weekly spending capacity
per head in 15 cases.)

It is observed that 11 (or 80%) of the patients with
third degree anaemia and %2 (or 80%) of the patients with
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a first degree anaemia had a spending capacity below 15/-
per head per week. Comparing the number of patients with
lst degree anaemia with the number of patients in the secord
and third degrees of anaemia combined, it is found that up
to and including a spending capacity per hegd per week of
9/11,}the groups are fairly well balanced. In the 10/- to
14/11d. section there is a preponderance of patients with
first degree of anaemia, while in those with more than 15/-
there is a striking rise in the lower haemoglobin values.
It cannot be stated definitely that this extraordinary
occurrence is due to the increased social obligations of
the patients with the largest incomes but no other explan-
ation can be advanced. The better-off patients would
naturally spend more than the others, and possibly a dis-
broportionate amount, on clothes and overhead household ex-
renses. If this is correct, then those patients with
haemoglobin values less than 80% and spending capacities of

more than 15/- per head per week have an anaemia not prim-
arily attributable to poverty but nevertheless in all pro-
bability arising from inadequate feeding.
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Section VII.
CLINICAL FEATURES.

Since anaemia has been shown to be common in preg-
nancy it might be anticipated that many patients would
complain of the symptoms usually associated with the so-
called secondary anaemiagyfatigue, palpitation, breath-
lessness, giddiness, loss of appetite, headaches, faint-
ness, ete, In pursuit of this assumption an invegtiga-
tion was made of the recorded complaints during attend-
ance at the elinic., The relevant data are grouped
according to the parity of the subject in ‘able (XXIV ).

It is obvious that in only 61 out of the 110 patients
was there a complaint of any sort, and in 54 instances
it was of the type usually attributed to the gastric upset
of pregnancy. In seven there did seem to be symptomatie
evidence of anaemia and this occurred more often in the
more gevere forms of the latter, whereas the digestive
disorders showed a preponderance in the milder degrees
of anaemis. From 40-60% of all women making a cpmplaint
were upset by the digestive abnormality. In short, it
would gppear that anaemia of pregnancy is practically

Symptonmless.
The physical signs of abnormality noted on elinical
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Table XXIV.
Complaints during pregnancy.
Primip.| Para 2| Para 3 Para 4+ ([Totals
Total no. in '
each group. 34 27 20 29 110
~No. with
complaints, 15 13 14 19 61
Degree of |
anaemia. 1|2 0/1{2/3] 1 2|3 Ol 1 2/3|4
Giddiness 1 ' lg
Headaches 1 1)
Poor appetite. 1 1 2;
 Iassitude and )
weakness., 1 1 3)
(Heartburn,
( heaviness, 7T\7 1/4%5|1]|6/3|3 1/8/3|4|1] 54
( pains p.c. ' '
(
fitto as #» of
complaimersg, ‘ 41 39 60 55

* including one with sore tohgue and

dysphagia.




examination of the patients in'this geries are recorded
in TAb].e XXV
Table XXV,

Parity | Degree of| No.of

‘anaemia | cases Clinical Signs.

Primip. 1 1 Hyperpiesia and albuminuria.
2 5 1 - dental caries
1l - spleen palpable.
3 1 Hyperpiesia and albuminuria._ _ |
Para 2 3 1 Chronic nephritis.
1 - papillae disappearing.
Para 3. 2 2 1l - dental carises.
3 2 1l - Koilonychia, hcoarseness,
glossitis.
1 - Raynaud's disease.
5 1 Slight icterus, splenic en-
largement.
Para 4+ 1l 3 Papillae‘disappearing.
2 1 Dental caries
1 Papillae disappearing
1 Glossitis and brittle nails.
3 1 Brittle striated nails, hoarse-

ness.

It appears that the signs associated with anaemia
such as glossitis, koilonychia, hoarseness etc. were not
encountered in the primiparae nor the para 2 women but

only in the para 3 and para 4+ groups. Very few patients




had gross dental caries. Two patients, wth primiparae,
developed a raised blood pressure and albuminuria to-
wards the end of pregnancy. The lowest haemoglobin
values recorded ih these two cases were 88% and 48%.
Whether any relationship exists between snaemia
and toxaemia of pregnancy is doubtful but Daviqs and
Walke§42)observed, in a series of treated and untreated
anagemic pregnamnt women with a haemoglobin value bglow
70%, that there was in the untreated group double the
. number of patients with elevated blood pressure, most
of whom were pre-eclamptic. Moore and Pillman-Williams
noted that toxaemia during pregnancy occurred in only
tne of a group of anaemic women who were receiving iron
therapy, while in a control group of the same size not

receiving iron, six developed a toxaemia.

Table XXVI.-
. Excessive Loss .Logs during
Parity during Menses¥ pregnancy.
1 6 (193’2’1’2’1) -
2 3 (13 2, 1) . -
3 4 (5, 2, 19 1) -
4 3 (2, 1, 2) 1 (3)
16

* figs. in brackets indicate degrees of
anaemia in these cases.

—

(51)
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The anaemia found during pregnancy might, of course,
bave had its origin in some purely obstetrical or gynae-
cological condition, e.g. menorrhagia, bleeding during
pregnancy, exéessive loss at previous deliveries, eclamp-
sia - actual or threatened - pyelitis, etc. Enquiries
directed towards elucidating these points showed (Tables
XXVI & XXVII ) that sixteen women gave a history of ex-
cessive menstrual loss and only one had haemorrhage dur-
ing pregnancy. The menstrual loss was judged on a
quantity basis, irrespective of the duration.

Complications arising during the pregnancy or at
delivery are recorded in Table No.XZVII. Seventeen

ratients were found to have some form of complication.

Table XXVII.
Par| DEGREE of ANAEMIA in PREGNANCY.
Lit 0 1 2 b 5
1 . - 1 - Free 2 - Pree 1l - Toxae- -
loss at loss at mia with al-
delivery. [delivery. |buminuria.
1l - Pyrex— -
ia.
1l - Toxae~
mia & al-
buminuria. ]
2 {1-PFree | 1 - twins |1 - twins.|1l - nephri- -
loss at and sepsis. tis.
delivery.
. (special
_3 - - - |1 - sepsis, cas6
4+ - 1 - twing.|l-freeloss|, _ p.oq -
1 - sepsis oss.

Totals 1 5 _ 5 5 1




49,

The character of the latter varied widely. In seven

there was free loss of blood at delivery; two suffered
from toxaemia; three from sepsis; one from nephritis;
three women had twin pregnancies; and in two instances
there was long continued fever. In one case there was

a combination of abnormalities - twins and sepsis. Scrutiny
of the table shows that there was no tendency for assoc-
iation of any one degree of anaemia and any special com-
plication, nor could any predisposition of the parous

- groups towards any coupling of anaemia and one of the

abnormalities be traced.




Section VIII.
TREATMENT.

It has been amply shown that aﬁaemia, especially of
a mild degree, is of common occurrence during pregnancy
even in otherwise apparently healthy women. The question
of the re-establishment of a normal blood picture, i.e. of
the treatment to be employed, and the effect of such mea-
sures as have been adopted to this end fall neit to be
di scussed.

Macké;4)in a study of 8% pregnant women - chiefly
primiparae - whose average haemoglobin was 78%, administered
iron and ammonium citrate in doses of 10 to 30 grains daily
to alternate cases. In both groups (treated and untreated)
g slight rise in haemoglobin occurred before confinement.
Six months after delivery, however, the treated and untreated
groups showed a rise of haemoglobin amounting to 12# and 3%
respectively. The beneficial effect of iron therapy in
hypochromic anaemia of pregnancy has been pointed out also
by Jones and Tocantgigz |

In their studies of nutritional anaemia of pregnant
rats Beard and Mye;g)demonstrated that a diet of liver and
Yeasé did not prevent a fall in haemoglobin during pregnancy{
Iron therapy, however, did lessen the fall in haemoglobin

content. On the other hand, van Donk, Feldman and Steen-



- (2)
bock pointed out that anaemia developed in pregnant rats

whether or not the diet was supplemented by iron, copper,
manganese and other salts, beef, liver, yeast or cod liver
oil.,

Davi s and Walkg:Z)found that the administration of
ventriculin and iron in hypochromic anaemia of pregnancy
stopped the downward trend of haemoglobin during the 3rd to
the 9th month of gestation and that there was a more rapid
recovery after delivery than in the untreated cases. Inves-
tigating 100 patients with hypochromic anaemia of pregnancy
Richter, Meyer and Benneté found that a mixture of liver,
iron and haemoglobin produced a progressive increase in
ha emoglobin and red blood corpuscles during pregnancy. They
observed also that the haemoglobin and red blood corpuscles
in treated'and untreated patients rose to a peak eight days
after delivery and gradually fell till the sixth week of
the puerperium, when another increase occurred. The treated
cases, however, showed a more rapid replacement of haemo-
gbbin,

In New Zealand, McGeorgg35)found that with slight de-
grees of anaemia in pregnant women, treatment directed to
improving the blood condition appeared to have little effect;
the untreated and treated progressing equally well. In
Severe anaemia, however, he recorded consistent improvement

I

under treatment.
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(37)
Toland, in America, found that administration of ferrous

sulphate or iron and ammonium citrate to anaemic women pro-
duced an increase in haemoglobin&md red blood corpuscles
during pregnancy.

The effect of iron therapy in a series of 200 unselect-
ed anaemic pregnant women was studied by Corrigan and Stgzggs.
Every alternate case acted as a control, énd the average
initial haemoglobin value was the same in both groups of
patients. The treated cases, who received 7% grains of
ferrous sulphate daily during pregnancy, had one week after
delivery an increase of 12% over their pre-treatment haemo-
globin value, while the control (untreated) group remained
unaltered. Irvi§§O)in a series of 60 pregnant women, in-
cluding controls, with hypochromic snaemia observed that
the patients given iron and copper gradually improved during
bregnancy. At University College Hospital, London, Boy-
q;t&5)also found that anaemic pregnant women responded to
the iron therapy during gestation.

Prom an entirely clinical point of view, with no ulter-
ior motives of research in mind, it was considered advisable
Yo give to 14 women of the present series some form of iron
treatment. The preparation selected was iron and ammonium
Citrate grs. 30 t.d.s. The week of commencement of therapy

was noted and asdministration was continued till the fourth

week of the puerperium. Two cases, which will be described




in detail later had, in addition, Campolon and blood

transfusions.

AN

Accordingly, there are 12 ceases on which

to base discussion of the value of iron in treatment of

The following table (XXVIIl) gives

anaemia of pregnancy.

the results recorded.

Table XXVIII,
Administration of Iron during pregnancy.

Haemaglobin %

Para} Casel Togt Meal|Treatment Start pefors| Fost [ Partu
Treat-|ery. | Days | weeks.
ment, '

1| 27| KNo Meal | 36th wk.| 74 80 75 | 96
1| %| o-0 | 3" n| 48 60 60 | 85
2 52 | No Meal | 34 " v 80 70 86 88
3 70| 37 -60 | 34 " 50 72 80 82

Cn |APP.I] 0 -NHG.| 37 " " | 28 30 20 | 45

n 76| 24 -30 | 21st " | . 65 80 - 100
Cn |APRIT o .o | 37¢h 60 42 18 28

" 79 | No Meal | 33rd " 64 80 85 88
4 80 0 -0 28th " 60 64 68 80
5 94 0=-0 33rd " 42 62 55 50
n 84 | No Meal | 36th " 48 88 72 88
n 8l| 32 - 11| 35th V 60 75 50 -
7 99 | NoMeal | 30 " © 66 78 93 90
" 82 0 -0 3lst ™ 65 70 58 -

0 -0 = mno response to histamine,

0 - NHG = no histamine given,

C - Campolon

The majority of women began to take the iron between

the 30th and 36th week of pregnancy.

In deciding to ad-
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minister treatment no attention was given to parity,

the indications for therapy being the clinical appear-
ance and the haematological findings. On the above
regime, 8 women showed an increase in haemoglobin of
12-40% before delivery. Three cases showed an increase
of 4, 5 and 6% respectively. One of the latter patients
who had a poor diet and also post histamine achlorhydria
admitted to having taken the "iron" mixture at irregular
intervals. When, however, the necessity of taking iron
in the puerperium was impressed upon her she showed an
‘increase of 20% haemoglobin four weeks after delivery.
The remaining patient had a fall of 10% haemoglobin which
could not be explained.

Within 10 days after delivery, five of the 12 women
had a further increase in haemoglobin. Of the remaining
seven cases, five showed a fall of which three might be
accounted for by loss of blood at delivery: of the re-
mining two cases it might be mentioned that one had
albuminuria and complete achlorhydria after histamine and
in the other no observation was made.

Within four to.six weeks after delivery 10 of these
12 patients receiving iron therapy in the puerperium
had haemoglobin and red cell estimations pé;?ormed. It
was found that relative to the haemoglobin egtimation

immediately after delivery:-




4 ghowed an inerease of 12-254 haemoglobin.
4 were stationary. '
1 had lost 576
1 who had no estimation immed.iately after delivery
had an increase of 20% haemoglobin over the last esti-
mation during pregnancy.
Six patients were given iron only in the puerper-

ium, The result is shown in Table XXIX.

Table XXIX .
Administration of Iron in the puerperium only.

Para | Case | Test Meal =7 Ha:goiidbin %4 - .
ec N/10HCL delivery. | post.part. | post.part.
1 3 No meal 85 70 82
" 33 0 -~ 95 62 45 82
" 17 32 - 50 62 52 55
"o 26 No meal 70 65 80
3 | 77 39 - 12 67 65 96
8 | 85 No meal 40 50 -

0f these patients who had treatment only in the
buerperium, four showed an increase in haemoglobin rahg-
ing from 12-37% four weeks after delivery. Of the re-
maining two patients, one had no increase and in the
other no observation was made. The patient who had an
inerease of 374 was delivered of a stillborn infant, so
that the absence of lactation probably helped to produce
this very marked rise in haemoglobin.
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It is evident that the average increase in haemo-
globin of these cases having iron therapy during preg-
nancy was 1l2% before delivery, ‘he average increase |
in the patieﬁts having iron therapy begimning in the
puerperium was 19.6» between the 4th and 6th week after
delivery. |

But, on the whole, administration of iron during
pregnancy gave disappointing resultis iﬁ thig series. It
may be that the doses given were not large enough for
the combined matermal and foetal demands, or that the

absorption of iron was inadequate,




— DISCUSSION and CONCLUSIONS.

The literature discussed in the first section
showed that previous workers had found anaemia in preg-
ancy to be extremely frequent. If, for the sake of
generalisatiop, a woman is not considered anaemic unless
her haemoglobin is under 80%, then it appears from the
publications that the only groups reported, which have
had an average above this figure, have been drawn from
London and Stockport. Even the latter were balanced
to some extent by the inclusion of a fair number of low
readings. .

In the present series, 56% of the patients were
found to have a haemoglobin of less than 80%. This
leaves 44% with relatively minor reductions, but,in fact,
only five were really normal, with 100% Hb. Criticism
might be directed to the standardisation of the haemo-
globinometer in that, if a sufficiently high standard is
set,the readings obtained will appear to be low. To
meet this, and it is one of the difficulties in inter-
Preting other people's work, the standard has been com-
bared with that of Price Jones. The latter quoted a
nDormal figure of 98% for a series of non-pregnant women
in London. The scale used by him is somewhat lower than

the present one, but the difference only amounts to 4%
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at the 80% level - i.e., 80% on this scale means 84% on
that of Price Jones.

It follows that anaemia is extraordinarily common
in the hospital class of patient in Birmingham. The
gubjects gtudied were mostly wives of artisans in employ-
ment, and it is probable that a similar investigation
elsewhere would lead to a comparable conclusion.

The work detailed in this thesis failed to demon-
strate any interrelationship between the severity of |
the anaemia and either the age of the subject or the
number of her previous pregnancies. This is in keeping
with previous reports which are almost equally divided
in their opinions on these points. It was somewhat
Surprising to note that in a quite considerable group of
women, each of whom had already borne at least three
children, the total losses of blood at memstruation and
delivery, and the general strain of childbearing had not
Produced any more severe anaemia than was found, just as
frequently, in the primiparae., Even when very large
families - 10 or 11 children - had been produced, thexe
was no accentuation of the fall in haemoglobin.

Coming next to the detailed consideration of t he
features of anaemia in pregnancy, it was shown that the
majority of previods work indicated a considerable de-

crease in b oth haemoglobin and red cells during and es-




pecially towards the later months of.gestation. The
presegt geries is concerned only with the latter half
of the period, and the composite curves confirm the
above comments. While the downward tendency in haemo-
gl obin was of long duration, the red cells showed a
more notable decrease in the last nine weeks. Delivery
was followed by varying degrees of improvement, but the
final averages, obtained 4~6 weeks after confinement,
were only 85 Hb, and 4.2 million erythrocytes. The
standard of é normal healthy woman has already been
shown to be 98% Hb. and Vaugh(aiz)quotes the normal red
cell figure as~5miIExper c.mm. Comparison with these
latter indicates a distinct tardiness, if not inability,
of the subjects studied to restore their blood to any-
thing like the normal level, and the logical conclusion
is that the vast majority should have been assisted to
do so. Further, when the multiparity was taken into
account it was seen that primiparae were no better in
this respect than women who had already large families.
With regard to the colour index, it was shown that
in 87% of cases this was at or below the range of normal-
ity. This, in view of the frequency of anaemia, is
an important observation confirming the suggestion that
most of the anaemias of pregnancy are of the hypochromic

type. Even in the 13% with a rather high colour index




no reticulocytosis was found, unless the patient had
been receiving anti-anaemic treatment. This is also a
point of note suggesting the absence of the factors,
probably dietetic, essential for bone-marrow activity.
There were no anaemiags which might have been considered
as "primary" i.e. of pernicious type,and no haemolytic
anaemias.

The Price-Jones curves and cell volume indices
were not illuminating,and no deductions can be made
therefrom.

Gastric analysisyas recorded in the literature,has
shown a subnormal acidity during pregnancy. According
to some writers there is rapid improvement immediately
after delivery. This is denied by others. The present
series showed that 68% of test meals were satisfactory,
while in 21% of the tests there was persistent achlor-
hydria even after histamine injection. It may be signi-
ficant that almost two-thirds of the latter had a haemo-~
globin of less than 60%. There was noted here a distinct
tendency for achlorhydria to become commoner as age ad-
vanced, but no relationship to the number of pregnancies
could be traced. The general conclusion from study of
the test meals seems to be that most, if not all, preg-
nant women would benefit from the exhibition of hydro-‘

chloric acid., If this was adopted-as a routine procedure,




one possible source of anaemia would be removed and,
as will be indicated below, there might well be addit-
ional benefits to be derived from this line of treatment.

When the matter of diets is considered, the litera-
ture is unconvincing. Estimations of the quality of
the food intake must of necessity be based on the patients'
unconfirmed testimony, and it is impossible to assess
the proportion of the household food taken by each person.
The standard assumed for a "good" diet in the present
work does not err in the diiection of an excessive de-
mand, probably the reverse. Even so equal numbers were
above and below this line. Fruit was taken with sur-
prising frequency and eggs with equal rarity. It appeared
that with increasing size of family there were more women
on a "poort diet, an argument in favour of eugenic con-
trol. Further, the combination of a poor diet and
achlorhydria seemed to favour the appearance of severe
grades of anaemia, another observation in favour of giving
HC1.

The standard requiréd for weekly spending capacity,
to be taken as some sort of indication of the ability of
the patient to buy suitable food, was not fixed, but the
majority were well below fifteen shillings’per head. It
was shown that a surprising number of women with what

appeared to be good incomes had a haemoglobin below 60%
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This has also been noted by others_and one must con-
clude that poverty is not per se a prominent cause of
anaemia.

Reviewing the higtories of the patients the sur-
prising observation was made that the anaemia of preg-
nancy is for the most part "silent. The symptoms and
signs usually attributed to anaemia, lassitude, giddiness
etc., were conspicuous by their absence, the preponder-
ance of complaints being digestive. It is not beyond
the bounds of possibility that the frequency of gastric
upset might be traced to hypochlorhydria and, from ex-
perimental administration of dilute HC1l to pregnantl
women outwith this series, the writer is convinced of
its efficacy. Another point of note in the clinical
records was the rarity of cases of toxasemia which has
been observed to develop more often in anaemic subjects.
No connection could be established between complications,
such as twin births or haemorrhage at delivery, and the
severity of anaemia.

Pinally, only a few patients were given treatment
for anaemia. Some showed marked and rapid response,
others»none at all. The fact that an improvement
-could be made is of the utmost importance since it demon-
strates, in the most direct method possible, the inte-

grity of the haematopoietic tissues.- For those, in



whom no benefit could be seen, there are three obvious
wexcuses" - (1) the iron had not been taken, (2) an in-
sufficient dose for mother and foetus had been prescribed,
and (3) adequate absorption had not taken place. The
usual dose was Ferri et Ammon. Cit. grs.xxx.t.d.s. and

it is more than likely that, had this been combined with
acid administration, it would have proved sufficient.

The conclusion can!nadly'be avoided, in view of the
figures given in this thesis, that every pregnant woman
should have a haemoglobin estimation done as a part of
the routine ante-natal supervision equally important
with urinary and blood pressure examinations, and wherever
necessary iron therapy should be ingtituted, preferably

in combination with hydrochloric acid.

My thanks are due to Dr. Masterman for her per-
mission to investigate the cases and for the help she
gave me. I wish to thank the $Sisters, for without their

co-operation, this work would have been impossible.
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APPENDIX 1.

Case No.IGp): Mrs. G.: aged 27 years, attended the

antenatal clinic for the first time during the 6th month
of pregnancy. Her only complaint was slight nausea.
Examination then showed no pallor or sgerious physiocal
abnormality. One month later she was admitted because
of pallor and breathlessness.

Further questioning revealed that during the 5th
month of pregnancy she had suffered from "sore throat,
generalised pains, nausea, vomiting and slight cough.
Between the 6th and 7th months the cough had greatly
increased and breathlessness had become very marked.

For years she had suffered from vague "indigestion" pains
at irregular periods. She gave no history that suggested
anaemia, jaundice or a tendency to bleed or bruise easily.
Her (two) previous pregnancies had been uneventful., Her
menstrual history revealed that the menses occurred every
3-6 weeks, lasted 7-14 days and were marked by severe
blood loss. Her diet for eight weeks prior to admission
bad been unsatisfactory and greatly reduced in an effort
to obtain relief from the indigestion. Actually it had
cmsisted largely of toast and lemon water., Previously
she had eaten meat and fruit daily.

The spending capacity was 13/~ per head per week.
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One sister had died of phthisis pulmonalis.

Examination and sequence of events.

When examined on her first appearance at the clinic,
the findings were entirely negative.

On admission she was somewhat obese and, even in
bed, a little breathless. There were bruises on her
arms and a few petechiae on the abdomen and extremities.
No lymphatic glands were palpable. There were slight
oedema of the feet.

(a) Fever. Before admission she was afebrile, so
far as can be judged by her story and the record of her
first attendance. She remained without fever till two
- days after delivery, when the temperature rose and fluc-
tuated between 97°P. and 101°F. for two weeks. This
was succeeded by 10 days free of fever, to be in turn
followed by a continuous fever lasting till her discharge,
which was "on her own responsibility". During this
period her temperature was 102°F. most of the time. She
left hospital on the 36th day of the puerperium.

(b) Cardiovascular System. On first being seen there
Was no detectable abnormality. The systolic blood pressure
was 110 mm, Hg. and the diastolic 80. At her admission
date there was a basal systolic murmur which remained

unchanged till dismissal. .




(c) Respiratory System. Before admission there appear-

ed to be no intra~thoracic abnormality. On examination
after admission there was a generalised bronchitis. A
radiogram then was clear. The bronchitis increased but
twelve consecutive sputum examinations were negative for
C.tuberculosis. A further radiogram taken 10 days before
discharge was still clear. Just prior to leaving, im=-
paired resonance at the left apex was noted.

(d) Spleen. The spleen, which was impalpable at the
first examination, could readily be felt when she was
admitted. There was little increase in size till about
three weeks after delivery, and when she left hospital
the lower pole reached the level of the umbilicus.

(e) Liver. At no time was the liver palpable. Its
function appeared normal as judged by the laevulose test.

(f).gggg;. There were no renal symptoms nor did the
urine contain any abnormal substances before admission.
When hospitalised, urobilin, urobilinogen and bile salts
appeared in the urine. Six days later albumin and dis-
integrating white blood corpuscles were present. A
culture yielded a growth of B.coli. Three weeks after
delivery there were no abnormalities to be found.

(g) Obstetrical. She was delivered of a living child

whose haemoglobin was 145%. She required blood trans-




fusion before, during, and after delivexy. Post
partum examination on several occasions negatived puer-
peral sepsis as a cause of the fever. Blood cultures
were taken twice during periods of high fever and both
wexre negative.

(h) Blood Tests. Van den Bergh's reaction yielded a
delayed positive direct result. Wassermann's reaction
for syphilis was negative.

(1) Gastro-intestinal Tract. The findings were con-
sistently negative. The vomitus was devoid of free
hydrochloric acid on three occasions.

(j) Treatment. On account of her previous poor
dietary she was given full diet with one drachm of mar-
mite t.d.s. This made her vomit and it had to be dis-
continued. The fall in her haemoglobin demanded the
exhibition of Pil. Ferri, four, 4.i.d., commencing 16
days before delivery. Campolon 4 ccs. daily was given
intra-muscularly from the 1l4th day before delivery till
her discharge. Transfusions of 400 ccs. of citrated
blood were given on the 6th and 1l4th days after admig-
gsion, at delivery, and again 7 days after delivery.

(k) Hasmatologioal Findings.

(1) Haemaglobin, No observation was made]before

admigsione. A progressive fall in Hb. oocurred from




the 24th. day to the 10th day before delivery. There-
after a slight increase occurred, followed by a fall
after delivery. In the 2nd week of the puerperium a
progressive increase began and continued till discharge.
The rise in haemoglobin was considerable 10 weeks after
parturition. (Chart) .

(ii) Red Blood Corpuscles * The red cell esti-
mations followed the haemoglobin curve closely during
pregnancy and the puerperium.

(1iii) The colour index was always about unity.

(iv) The Price'Jones Curve Kw%ﬁ%%
showed that the average size of the M .

R.B.Cs was below normal - 6.5 K

(v) Reticulocyte Counts. No 4D
reticulocytosis was observed before -;
delivery. On the 11th day of the pw
appeared, the maximum count (7*%2) kX
19th day.

(vi) White Cell Count. No observation was made
till after admission when a marked leucopenia was found to
be present. Increase in the number of leucocytes (but
no leucocytosis) was observed before delivery, with a

fall early in the puerperium and a slight increase later.

(vii) The Differential Count. Ten days before



the 24th day to the 10th day before .delivery. There-
after a slight increase occurred, followed by a fall
after delivery. In the 2nd week of the puerperium a
progressive increase began and continued till discharge.
The rise in haemoglobin was considerable 10 weeks after
parturition. (Chart).

(ii) Red Blood Corpuscles« The red cell esti-

mations followed the haemoglobin curve closely during
pregnancy and the puerperium.

(iii) The colour index was al

(iv) The Price-Jones Cuzrve '

showed that the average size of the

R.B.Cs was below normal - 6.5 p.
(v) Reticulocyte Counts. No

reticulocytosis was observed before

delivery. On the 1llth day of the puerperium reticulocytes

appeared, the maximum count (7.2%) being observed on the

19th day.

(vi) White Cell Count. No observation was made

till after admission when a marked leucopenia was found to

be present. Increase in the number of leucocytes (but

no leucocytosis) was observed before delivery, with a

fall early in the puerperium and a slight increase later.
(vii) The Differential Count. Ten days before
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delivery immature white cells of the granular series and a
few nucleated red cells appeared. This was again found
on the 1lth day of the puerperium.

(viii) Blood Platelets were found to be normal
shortly after admission.

(ix) PFragility of red blood cells was normal.

Marmite 37 t.d.s. had to be discontinued after 4
days, as has been already pointed out, because of sick-
ness and vomiting.

Ten days before delivery and 4 days after institution
of the Campolon therapy, i.e. 6 days after commencing
iron, immature red and white cells appeared in the blood
stream but there were no reticulocytes. A few days
later an increase in Hb and R.B.Cs occurred. This re-
sponse was possibly due to Campolon as it appeared too
late to be due to iron therapy. The fall immediately
after delivery was possibly due to blood loss. ©On the
llth day of the puerperium an increase in Hb and R.B.Cs
occurred, which continued till her discharge.

Improvement was maintained in spite of cessation of
treatment, on return to her own home, the final observa-
tions made,by paying a special visit, being the highest
recorded in the entire period of study - 3% months.

The counts. etc. are detailed in _the table.




In the accompanying Chart is shown the course of

the anaemia.
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Result of Therapy.

Until the 37th week of pregnancy anti-anaemia
therapy was withheld, to see whether or not a spontaneous
recovery would occur. Blaud*s pill ii t.d.s. was given.
On the 6th day of the puerperium, a further fall in the
haemoglobin having occurred, Blaud's pill iv, tds. was given

A still further decrease in the haemoglobin level on the
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percentage of granular cells and a normal blood platelet
estimation, also the final improvement of the patient.

(b) The extremely poor diet of the patient before
admission suggested that she might be suffering from
en anaemia due to absence of the extrinsic factor and
iron. Unfortunately she could not take marmite which
was discontinued after a few days.

(c) The severe blood loss at her menses suggested
that iron deficiency might be the cause of the anaemia.
It was, however, thought necessary to start Campolon
without delay and the results of iron therapy could not
be estimated.

(d) The severity of the anaemia suggested a haemolytic
anaemia of pregnancy. The absence of reticulocytosis and
of a positive indirect van den Bergh was however against
this diagnosis.

(e) The sore throat, generalised pains and fever before
admission suggested an agranulocytic angina. The leuco-
penia suggested this but there was no reduction in the
percentage of polymorphs. It is possible, however, that
the patient might have been redovering from such a con-
dition. |

(£) That the condition might be due to a toxin is

suggested by the appearance of bile salts in the urine.
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(g) The absence of any pelvic lesion negatives the
question of puerperal gepsis.

(h) The appearance of premature white and red cells
4 days after the administration of Campolon and the
subsequent increase in Hb. and R.B.Cs and W.B.Cg a few
days later suggests the cause of the anaemia might be
due to absence or deficiency of the extrinsic or intrin-
sic factors or to failure of utilisation of the combined
subgtance. The continued improv%gzg% (igﬁgﬁﬁéetherapy)
is against pernisious anaemia. The presence of fever
and continued blood regeneration suggest that the case

was one of pseudo-pernicious anaemia of pregnancy.

Final Diagnosise.

The sudden onset of the anaemia, the severe symptoms,

accompanied later by fever in the puerperium with response

to Campolon suggests a pseudo-pernicious anaemia.
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APPENDIX II.

Case Bo.li:h: The patient was aged 40 years and
eight months advanced in her third pregnancy. Her com-
plaint was of severe, persistent pain in the epigastrium
and heartburn. Nothing she took gave her any relief from
these symptoms which had been present for several months
before admission. Her appetite was poor; frequently
she felt nauseated and occasionally she vomited. Her
feet and ankles had been swollen for seven days before
admission. Her diet was poor during pregnancy. Meat
she rarely had and never more than twice a week. She
enjoyed fruit daily. The spending capacity was 12/6 per
head per week.

Her past history is interesting in that she had héd
bilateral sympathectomy performed for Raynaud's disease
thirteen months prior to admission. Her menstrual amd
obstetrical histories were uneventful.

When she was admitted she was thin and slightly
icteric. The skin of her face was thin and drawn. Both
hands showed evidence of rheumatoid arthritis and the

skin at the base of the nails was somewhat reddened.

(a) Pever. She remained afebrile till three days
after delivery when her temperature rose and remained
vacillating between 980 and 100° FOR ONE month.

(b) Cardiovascular. No abnormality was detedted in
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heart. The blood pressure was 120 mms. Hg. systolic,
and the disstolic pressure was 80 mms. Hg. ZFollowing
a blood transfusion on the 9th day of the puerperium -
occasioned by a rapid fall in haemoglobin and red blood
corpuscles - she became very ill with breathlessness,
vamiting and bleeding from the nose. Raynaud's disease

rapidly developed affecting fingers, nose and ears.

(c) Respiratory. - No abnormality was observed.

(d) Gastro-integtingl. There was no enlargement of

the liver or spleen and no abnormal mass was felt. The
test meal showed persistent achlorhydria after histamine
injection.

(e) Renal. The urine contained no abnormal constit-
uents at any time,

(f£) Obstetrical. She was delivered of a full time

¢hild without interference or any appreciable trouble.
Examination showed no evidence of sepsis to account for
the fever.

(g) Haematological. (i) The haemoglobin rapidly fell

before delivexry and continued to fall till 13th day of
puerperium, thereafter a prbgressiva increase occurred
til1l her dismissal. A further increase was observed
when she was examined as an outpatient.

(ii) The red cell estimations followed the
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course of the haemoglobin closely. -
(iii) The colour index was about unity.

(iv) Reticulocytes. No reticulocytes were ob-
served until the 23rd day of the puerperium when a slight
reticulocytosis began, ranging from 3-6%.

(v) White cells. Only one count was performed
- on the 20th day of the puerperium when it was found
to be 18,200vper Co.mm.

The haematological findings are tabulated below.

from RAC %
T om
Deli- Hb% mills. C.I.| W.B.C. Ret- Treatment
very iculo
20 60 | 2.48 | l.22 Blaud's pill ii tds.
‘1 | 40 | 2.02 |1l.05
DELIVERY
6 30 1.56 .99 nil Blaud's pill iv t.ds.
9 25 | 1.32 «96 Blood transfusion,
300 ccs.
13 18 | 1.08 «85 Thyroid gr.3 b.d.
Campglon 2ccs I.M.
16 |20 | 1.31 | .74 daily.
20 | 20 | 1.12 .91 | 18,200
23 32 | 1.74 .94 3.2
28 28 1.44 .96 6 %
34 38 | 2.03 .95
41 45 | 2.36 .95 1.
55 50 | 2.52 |1.0
73 66 %3.40 97 Dismissed home.
87 76 | 3.92 .97




Chart

Hi scusaion.

The diagnosis is problematical. The possibilities
considered were aplastic anaemia, or an anaemia attri-
butable to vitamin £. deficiency, 1lack of Fe., haemolysis,
an agranulocytic condition, absence of the factors of
Castle, to a toxin or to sepsis.

(a) It was thought in the beginning that the severe
anaemia associated with a low leucocyte count and the
absence of premature cells might be due to an aplasia

of the bone marrow. Against this however, was the normal
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ninthvday necessitated a blood transfusion of 300 cecs.
This was followed ﬁy a severe attack of Raynaud's dis-
ease as already pointed out. | |

On the 13th day a still lower haemoglobin level
was regched (18%) but owing to the upset which followed
the previous blood fiansfusion,‘it was not deemed advis-
able to repeat this form of therapy. As aAlast resort,
therefore, 2 ccs. of Campolon was given daily, intra-
ﬁuscularly, with thyroid gr.% b.d. till her discharge,
when all therapy was stopped. Ten days after commence-
ment of Campolon a reticulocytosis with an increase in
haemoglobin and red blood corpuscles occurred. A steady
increase in haemoglobin and red blood corpuscles took
place till her dismissal when all therapy was stopped.

A further incregse of 10% haemoglobin was observed 14
days after cessation of therapy.

From the above data it is difficult to give a defin-
ite diagnosis. The absence of reticulocytes, before
therapy was begun, removes the possibility of a haemolytic
anaemia .

In view of the rapid onset and severity of the
anagemia, the fever, the response to Campolon and the
continued imbrovement after cessation of therapy it would
appear, in the light of the previous case, to be one of

pseudo-pernicious anaemia.
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PARTICULARS of INDIVIDUAL OASES*

1. Patients in their 1st pregnancy.

Case No.l: Mrs.B.

Aet 25, a primipara, bad no complaint during
pregnancy or puerperium. Loss at menses and at
delivery was normal. Clinical examination revealed
no abnormality. Her diet contained meat four times
a week, eggs twice weekly and fruit daily. She was
outside in fresh air daily.

The spending capacity per head was 25/- per week,

Week  Hb. R.B.C. C.I. Degree Haemato-
crit.
23 85 4.12 1.05 1st
27 82 5.88 1.06
31 94 4.36 1.08
34 100 4.92 1.02 38
36 102 4.92 1.04
Lelivery: 58 95 4.47 1.006
1 wk.p.p.' 95 4.58 1.04
4 wk.p.p. 105 5.26 1.0

* post partum.

Case Ho.2: Mrs.G.

Aet 28, a primipara, had no complaints during
pregnancy oOr puerperium. Loss at menses and at de-
livery was normal. Clinical examination revealed no
abnormality. Her diet contained meat five times a
week and fruit daily. Eggs were absent from the diet.
She had daily exercise in the fresh air.

The spending capacity was 17/9 per head per w??k.
"P

Week Hb. RBC. C.I. Deg.

20 88 4.52 .97 1lst &

24 82 4.20 .97 [}

30 8l 4.12 .97

35 92 4.064 .9 T

37 85 4.47 .95

39 95 4072 1.01
Delivery: 40 95 4.45 .1.06 -0
5 days p.p. 90 4.85 .95

4 wks. p.p. 95 4.96 .96 -
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Case No.3%: Mrs.L.

Aet 20, primipara, had slight sickness during
pregnancy. LOss at menses was excessive but loss
at delivery was normal. Clinical examination re-
vealed no abnormality. Her diet contained meat four
times a week; eggs and fruit were absent from the
diet. She had exercise in fresh air four times a
week.

The spending capacity was 14/- per head per week.

Week Hb. RBC. C.I. Deg. Haemato-

crit.

30 90 4.20 1.07 1

33 92 4.3%6 1.05

35 88 4.12 1.07 32
Delivery: 38 85 4.08 1.05
2 3ays PeD. 70 3%.93 «9 - Fe therapy begun.
6 days PeDe 70 3.94 .9
4 wks. DeDe 82 4.08 1.01

Case No.4: Mrs.P.

Aet 29 years, a primipara, complained of heart-
bum during the last month of pregnancy. Loss at
menses and at delivery was normal. Clinical examin-
ation revealed no abnormality. Her diet contained
meat daily and eggs three times a week. Pruit was
abgsent from the diet. She had daily exercise in
the fresh air,

The spending capacity was 14/4 per head per week.
Week Hb. RBC. C.I. Deg.
Delivery: 38 82 4.33% «95 1
5 days PeDe 85 4.39 97

Cage No.5s Mrs.R.

Aet 20, a primipara, had no complaint during preg-
nancy. She had excessive loss at menses and at de-
livery. Clinical examination revealed no abnormality.
Her diet contained meat six times a week, fruit daily
and eggs occasionally. She had exercige in fresh
air four times a week.

The spending capacity was 25/- per head per week.




Week Hb. RBC. C.I. Deg.

Delivery: 40 85 4.91 .86 1
7 days p.p. 85 4.14 1.05
4 wks. p.p. 80 4.49 .9

Case Ho.6s A.T.

Aet 28 years, primipara, complained of heartburn
T - - nn* o+ dol 1Trpru

ERRATA.
Case No. ©6:
Test raeal done on the 36@? e]' of em e new
i'ast t I £ ﬁ +i 21 21 28
Comb, acid 35 20 55 25 28 13 32 28 40 50 42 08
tree mi 23 10 0 012 14 0O 20 15 30 38 30 53

histamine

Case No.7: Mrs.W.

Aet 18 years, primipara, complained of slight
heartburn during pregnancy. Loss at menses was
excessive. Loss at delivery was normal. Clinical
examination revealed no abnormalities. Her diet

meat daily; eggs and
the diet, She had exercise in
a week.

leek Hb. SsBC. c.1. JII Haemato-
veqg crit.

19 100 4.40 1.14 1 57
22 95 4.26 1.11 M
25 87 5.92 1.11
27 100 4.60 1.04
31 106 5.04 1.06 I
35 92 4.15 1.12

Delivery: 38 100 4.29 1.17



Week Hb. RBC. C.I. Reg.

Delivery: 40 85 4*91 .86 1
7 days p.p. 85 4.14 1.05
4 wks. p.p. 80 4*49 .9

Case Ho.6: A.T.

Aet 28 years, primipara, complained of Heartburn
during pregnancy. Loss at menses and at delivery
was normal. Clinical examination revealed no ab-
normality. Tbe diet contained meat daily and eggs
and fruit three times a week. She had daily exer-
cise in the fresh air.

The spending capacity was not recorded.

Week Hb. BBC. C.I. Deg.

36 92 4.49 1.03 1
Delivery: 58 100 4.52 1.1 59
9 days p.p. 80 5*99 1.01
5 wks. p.p. 85 4*52 .98
6 wks. p.p. 94 4*64 1.02

Case No.7: Mrs.W.

Aet 18 years, primipara, complained of slight

heartburn during pregnancy. Loss at menses was
excessive. Loss at delivery was normal. Clinical
examination revealed no abnormalities. Her diet
contained meat dailLy; eggs and
the diet. She had exercise in
a week.
Week Hbe+ RBC. C.I. Deg. Haemato-
crit.

19 100 4.40 1.14 1 37

22 95 4.26 1.11  DB4ieeiv ~T9IX.

25 87 3.92 1.11

27 100 4*60 1.04

31 106 5.04 1.06

35 92 4.13 1.12
Delivery: 38 100 4.29 1.17
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Best meal done on 24th week of pregnancy:
g _

¥ % 1 W 1% 13, 2 2% 2% 2% 3

ZL',
Comb.acid 6 15 12 22 38 42 45 45 52 52 45 45
Free HC1L O O O 10 25 30 30 30 35 40 32 A

Case No.8: Mrs.G.

Aet 27, a primipara, complained of heartburn
throughout pregnancy. Loss at menses and at delivery
was normal. Clinical examination revealed no abnor-
mality. Diet contained meat and fruit daily and eggs
occasionally. She had daily exercise in the fresh air.
The spending capacity was 18/- per week per head.

Week Hb. RBC. C.I.

30 95 3.96 1.2
35 96 4.72 1.02
Delivery: 40 92 4.20 1.09

5 days_p.p. 90 4.18 1.08

Practional test meal done on 32nd week of pregnancy.
| Past. 5 % % 1 1k 1% 1%
Coamb.acid 8 5 8 10 12 13 13 11 No further spec-

imens and no
Free HCl 0 0 O 0 0 0 0 0 histamine given.

e No.9: Mrs.H.

Aet 21, a primipara, had no complaints during preg-
nancy. Loss at menses and at delivery was normal. She
was delivered of a stillborm infant. Clinical examin-
ation revealed no abnormality. The serum Wassermann
reaction was negative during pregnancy and positive
after delivery. Her diet contained meat, eggs and
fruit daily. ©She had exercise in fresh air daily.

The spending capacity was 1ll/3 per head per week.

Week Hb., RBC., C.I. Deg. Haematocrit.

23 82 3%.21 1.28 1
26 86 3.846 1.24
30 85 4.3%2 .98
34 85 3.37 97
Delivery: 40 90 4.28 1.01 36

4 days DepPe 95 4.78 1.0
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Fractional Test Meal done on 23rd week of pregnancy.
Bstel, ¥ £ 1 W 1% ¥ 2 2%

Comb.acide 8 7 16 22 25 12 14 12 8 8 58
Free HC1 0 O 8 12 15 0 0 O 00O 44

Histamine.

Cagse No.10s Mrs. C.

Aet 29 years, a primipara, complained of heartburn
during pregnancy. LOss at menses and loss at delivery
was nomal. Clinicgl examination revealed no abnor-
mality. Her diet contained eggs and fruit daily and
meat once a week. She had daily exercise in fresh air.
The spending capacity was 20/- per head per week.

Week Hb. RBC. C.I. Deg.

25 92 4.60 1.0 1
30 90 4.62 .97
Deliverys: _35 100 4.82 1.04

2 days DPe.DPe. 104 5.06 1.0%
5 WkSO ‘PePo 85 4006 1005

Case’No.ll: BE.M.

Aet 24 years, a primipara, complained of heartburn
during her pregnancy. DMenstrual loss and loss at de-
livery was normal. Clinical examination revealed no
abnormality. Her diet contained meat twice a week,
fruit three times a week and eggs occasionally. She
had daily exercise in the fresh air.

Week Hb. RBC. C.I. Deg. Haemato-

crit.
36 92 3%.60 1l.27 1 31
38 90 4.%6 1.03%
Delivery: 40 82 4.08 1.01
18 dgys Dp.p. 88 4,20 1.04
4 wks. PeDe 95 4.56 1.04

Practional Test Meal done on 35th week of pregnancy.
st L ¥ % 1 18 1% 1% 2

Comb.acid 256 20 22 55 35 35 32 35 30 33
Free HC1 10 0 12 40 20 20 20 25 15 20

Higtamine.
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Case No.12: Mrs.C. -

Aet 22, a primipara, complained of heartburn during
her pregnancy. Loss at menses not recorded. Loss at
delivery was normal. Clinical examination revealed no
abnormality. Her diet is not recorded.

The spending capacity was 9/- per head per week.

Week Hb. RBC. C.I. Deg.

36 85 4.36 .97 1
Delivery: 38 100 4.80 1.04

10 days p.p. 105 4.92 1.07

Case No.l1l3: Mrs.W.

Aet 30, & primipara, had no complaint during preg-
nancy but during labour developed eclampsia with
pyrexia. Loss at menses is not recorded but loss at
delivery was normal. Clinical examination revealed no
abnormality in the early stages but later there was
an ' increase in blood pressure and some albumin in the

~urine. Her diet is not recorded.
The spending capacity was 41/- per head per week.

Week Hb. RBC. C.I. Deg.

29 88 4.80 92 1

34 91 4.%6 .93
37 100 5.04 1.0

Delivery: 40 100 4.84 1.0%

9 days pepPe. 48 2.26 1.06

Cagse No.l4: Mrs.S.

Aet 22, a primipara, complained of slight heartburn
during pregnancy. Loss at menses and at delivery was
normal. Clinical examination revealed no abnormality.
Diet is not recorded.

Spending capacity is not recorded.

Week Hb. RBC. C.I.
Delivery: _40 90 3.78 1.2
9 days DpeDe 80 4.31 93
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Case No.1l5: Mrs.S. _

Aet 31, a primipara, had no complaints during
rregnancy. Loss at menses was excessive. Loss at
delivery was normal. Clinical examination revealed
no abnormality. Her diet contained meat, eggs and
fruit three times a week. She had exercise in fresh
air three times a week.

The spending capacity was 16/- per head per week,

Week Hb. RBC. C.I. Deg. Haematocrit.

28 75 3.32 1l.16 2

31 80 3.52 1.12

39 85 4.9 .86
Delivery: 40 90 4.57 1.03 30
3 days DpP.pP. 85 4.08 1.05
1 mth.p.p. 90 4.75 «94

Fractional Test Meal done on 30th week of pregnancy.
Fast. % % 1 Lild 12 2 2023 22 =

Comb.acid 32 12 10 12 8 8 18 32 20 20 20 40 47
Free HC1 20 0 O O O O 0 20 12 12 12 30 37

Histamine

Case No.l6: Mrs.P.

Aet 28, a primipara, had no complaints during preg-
nancy or the puerperium. Loss at menses and at deliv-
ery was normal. Clinical examination revealed no ab-
normality. Diet contained meat, eggs and fruit occas-
ionally. She had daily exercise in the fresh air.

The spending capacity was 35/- per head per week.

Week Hb. RBC. C.I. Deg.

29 76 3%.53 1.08 2
Deliverys:s__33 93 2.74 1.25

10 days p.p. 95 4.55 1.04

Case NO.17: MISOEO

Aet 26, a primipara, complained of irregular gastric
pain. Loss at menses and at delivery was normal. ~
Clinical examination revealed no abnormalityl Diet
contained meat and fruit daily and eggs occasionally.
She had daily exercise in the fresh air.

The spending capacity was 13/4 per head per week.
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Week Hb. RBC. C.I. Deg.

21 70 3.52 1.0 2

25 64 3.32 .97

28 70 3-52 1.0

31 70  5.60 .97

34 62 5.20 .96

36 70 4.20 .85
Delivery: 78 6? 3*38 Reticulo.

Pe et ammon cit. g*50 t.d.s.

2 days p.p. 52 5.06 .85 Heticulo.
6 wks p.p. 55 2.84 .98

Test Meal done on 24tb week of Pregnancy.

Fast. Z 1 1 1 1it 1i 2 2k 2f£
Comb.aoid.10 25 38 36 15 30 60 - - 40 42 65
Free HC1 0 12 24 22 0 18 30 - - 22 30 50

Histamine

Case Ho.18: Mrs. L.

Aet 17, a primipara, complained of Heartburn during
pregnancy. loss at menses was normal but tbere was
free loss at delivery. Clinical examination revealed
no abnormality. Diet contained meat and fruit four
times a week and eggs once a week. Sbe bad daily exer-
cise 1in tbe fresb air.

Tbe spending capacity was 15/9 per bead per week.
Week Hb. RBC. C.I. Deg. Haematocrit.

27 86 4.4 .97 36
30 85 4.13 1.03
34 92 4.3 1.07 /mE'/in Or
37 90  4.36 1.05 HAp
39 78 5.84 1.05

Del.: 40 77 5.64 1.04

1 day p.p. 70 3*55 .98

1 mtb.p.p. 85 4*61 .91
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Test Meal done on 23rd week of pregnancy.

Fast # % 2 1 14 1% 1% 2 25 2% 22
Comb.acid. 13 35 24 22 38 30 28 18 20 60 30 62 55
0 O 1

2
Free HC1 0 010 8 7 5 8 28 15 32 %0

Higtamine

Case NO.19: Mrs.d.

Aet 21, a primipara, had no complaints during preg-
nancy or the puerperium. Loss at menses and at deliv-

ery was normal. Clinical examination revealed no abnor-

mality. Her diet contained meat 5 times a week, and
fruit and eggs daily. ©She had daily exercise in the
fresh air. The spending capacity was 26/6 per head per
week. , v »

Week Hb. RBC. C.I. Deg. Haemato-

crit.
29 80 3.6 l.1 2

3% 86 4.%2 1.0 3%
Delivery: %8 80 4.16 .96

3 days popo 96 4050 1.06

Test Meal done at 35th week of pregnancy.

Rasting & 2 £ 1 15 13 1% 2 2428 28 3
Comb.acid.22 22 17 18 40 48 60 56 48 - 15 10 10 38
Free HC1 12 0 O 0 25 34 43 4035 - 0 O O 25

Histamine

Case No0.20: A.L.

Aet 27, a primipara, complained of heartburn dur-
ing pregnancy. Ioss at menses and at delivery was
normal. Clinical examination was negative. Diet con-
tained meat five times a week, eggs occasionally and
fruit three times a week. She had daily exerxrcise
in the fresh air. .




Week Hb. RBC. C.7I, Haemato-

Dee- crit.
31 85 3-44 1.2 2
33 88 4.12 1.07
35 80 3.40 1.16 32
37 75 3.55 1.05
Delivery: 39 85 4.32 98
3 days p. Pp* 85 4.02 1006

Case No.21l: Mrs* G.

Aet ? , a primipara, liad no complaints during preg'
nancy. Loss at menses and at delivery was normal.
Clinical examination revealed no abnormality. Her
diet contained meat and fruit daily and eggs three
times a week. She had daily exercise in the fresh

air. The spending capacity was 18/3 per head per
week.

Week  Hb. HBC. C.I. Deg.
Del. 40 75 3.17 1.18 2

1 day, .pp. 83 4.23 .99
2 mths pp. 80 4.60 #87

Case Ho.22: Mrs. W.

Aet 17, a primipara, had no complaints during preg-
nancy. Loss at menses and at delivery was normal.
Clinical examination was negative. Her diet contained

meat and fruit daily, and eggs occasionally. She had
no exercise in the fresh air.

Week Hb. RBC. C.I. Deg.
Delivery 73 3* 53 1.03 2

6 days p.p. 92  3*87 1.2
1 mth. p.p. 100 4.84 1.04
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Case No.2%: Mrs.O. _

Aet 22, a primipara, had no complaint during preg-
nancy. Loss at menses and at delivery was normal.
Clinical examination revealed a slightly enlarged spleen.
Diet contained meat and fruit daily. Eggs were absent
from the diet. She took exercise in fresh air about

5 times a week. The spending capacity was 12/6 per head
per week. :

Week Hb. RBC. C.I.
Delivery: _40 64 3,84 84
6 days DPep. 65 4.03 «80.

Case N0.24: Mrs.B.

Aet 21, a primipara, complained of weakness during her

pregnancy. Loss at menses and at delivery was normal.

Clinically all that could be found was some pallor. The
diet and spending capacity per head are unknown.

She died shortly after labour. The post mortem report

suggested a fibrosis of the bundle of His.

Week Hb. RBC. C.I.

35 50 %.24 .78
Delivery: _39 47 3.13 « 15

" Die d.

Case No.25: M.W.

Aet 28, a primipara, had heartburn during pregnancy.
ILoss at menses and at delivery was normal. Clinical
examination was negative. Diet consisted of meat four
or five times a week, eggs three or four times a week,
eand fruit daily. She had exercise in fresh air daily.

Week Hb. RBC. Ce. Io Deg.

%6 78 3%.90 1.0 2

38 80 4.12 «99

39 75 3%.64 1.04
Delivery: _40 82 4.04 1.02

10 days Ps+De 86 4, 64 093 _
4 wks. PeDe 90 4024 1007
10 wkse PePe 90 4. 64 .98
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E;actional;;gsx Meal done at 36th week of pregnancy.
Peste 5 & 2 1 1413 13 2 24 2% 2%

Comb.acid 15 28 20 34 30 28 34 %6 12 =~ 42 45

FPree HC1 O O O O 8 81618 0 «~ 32 35

Case N00263 Mrs. Y.

Aet 36, a primipara, complaint of slight heartbum
during her pregnancy. Loss at menses was excessive
but loss at delivery was normal. Clinical examination
was negative. Her diet contained meat and fruit daily.
She did not take eggs. She had no exercise in fresh

airl.c The spending capacity was 20/~ per head per
weex,

Week Hb. RBC. C.I. Deg.

37 85 4.56 93 2

38 70 3.64 97
Delivery: :E 70 307g <94

FPe et ammon cit gr.30 tds.

9 days pep. 65 3.60 90
1l mth p.p. 72 3%.92 «92
2 " DePe. 80 4.18 .96

Case No.27: Mrs. B.

Aet 21, a primipara, had no complaints during preg-
nancy or puerperium. ILoss at menses was normal but
there was excessive loss at delivery. Clinical exam-
ination revealed no abnormality. Diet contained meat
twice weekly and fruit daily. Eggs were abszsent from
the diet. She had daily exercise in the fresh air.
The spending capacity was 12/7 per head per week.

Week Hb. RBC. C.I. Deg. Haematocrit.

21 65 3.36 .97 2

26 74 3.58 1l.04 29
: 68 3.52 <97 31
28 72 3.64 1.0

29 T0 4.32 .8

32 80 4.04 1.0

34 T6 3.84 1.0

Fe et ammon. cit gr.30 t.d.s.
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Case No.27 (cont.) .

Week Hb. RBC. C.I.
36 T2 3.78 «96
39 80 4.08 1.0

Delivery: 40 80 3.69 1.0

3 days PeDPe 75 4-20 v .9
1 mth. PeDe 96 4.84 1.0

Case No.28: A.T.

Aet 22, a primipara, had no complaints during preg-
nancy or the puerperium. ILoss at menses and at deliv-
ery was normal. Dental caries found on examination.
Diet contained meat once a week; eggs and fruit were
entirely absent. She had no exercise in fresh air.

Week Hb. RBC. C.I. Deg.

34 68 3.52 97 2
36 70 3.74 «95
37 T2 3.76 «96
28 76 3.92 «97
Delivery: 39 75 3.84 .98

3 wks PeDe 70 3097 .88

Test Meal done at 35th week of pregnancy.
Fast. s 3 % 1 1% 1% 1% 2 24 2%

Comb.acid, 10 7 6 6 8 12 10 15 30 18 10

Free HCl. 0O 0 0 0 00 0 020 O O

Case N0.29: Mrs.M.

Aet 20, a primipara, had no complaints during preg-
nancy or the puerperium. Loss at menses was normal.
Loss at delivery is not known. Clinical examination
revealed no -abnormality. Diet is not recorded.

The spending capacity was 12/6 per head per week.
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Case No0.29 (contd.) —
Week Hb. RBC. C.I. Deg. Hzg?%?°'
35 75 4,03 .93 2
38 85 4.3%6 .99 32
Delivery: 40 80 4.04 j_.._O
2 days pPe.DPe. 80 4.180 .96
5 wks. popa 100 4‘84 1004

Test Meal done at 39th week of pregnancy.

Fest. 4% % % 1 1% 1% 1% 2 -
Comb.acid. 18 16 20 36 35 40 30 35 25 15
Free HC1. 7T 0 12 2% 22 25 18 25 15 8

His%amine.

Case N0o.%0: Mrs. B.

Aet 19, primipara, had pyelitis during pregnancy
and some pyrexia in the puerperium., Clinical examin-
ation revealed slight tenderness in renal angles. Loss
at menses and at delivery was normal. Diet contained
meat three times a week, eggs once, and fruit daily.
she had daily exercise 1n the fresh air. Spending
capacity was 15/6 per head per week.

Week Hb. RBC. C.I. Deg. Ha§?§§°‘

22 96 4.48 1,08 2 39
30 75 3.84 .98
24 gg 3.72 1.01

36 3.52 497
Deliverys _38 94 4.44 1.06

6 days peps 50 2.60 .96

Case NQQZIS Mrs. F.

Aet 20, a primipara, complained of heartburn during
pragnency. Ioss at delivery and at menses was nommal.
Clinical examination revealed no abnormality. Her diet
contained meat twice a week, fruit daily and eggs were
absent from the diet. She had daily exercise in the
fresh air. —
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Case No.31 (contd.) --
Week Hb. RBC. C.I. Haemato-

crit.
2% 92 4.20 1.09
26 80 3.92 1.02
28 82 4.12 1.0
31 90 4.44 1.02
55 90 4.60 .97
Delivery: _38 85 - 4.36 .97

6 days Dep. 100 4,97 1.02
1 mth. p.p. 95 4.50 1.05

.Case No.32: E.S.

Aet 27, a primipara, had no complaint during pregnancy.
Loss at menges and at delivery was nomal. Clinical
examination was negative. Diet contained meat and
fruit daily. Eggs were abgent from the diet. She

had exercise in fresh air three times a week.

Week Hb. RBC. C.I. Dege.
Delivery: &0 60  3.47 87 3

T days DeD. T3 3.3%4 1.1
10 wks p.p. 72 3.70 97

Case N0.%%: Mrs.P.

Aet 31, g@rimipara, had no complaints during preg-
nancy. Loss at menses was excessive. ILoss at delivery
was normal. Examination clinically revealed no abnor-
maity. Her diet contained meat twice weekly, fruit
three times a week and no eggs. She had no exercise in
the fresh air. The gpending capacity was 23/- per
head per week.

Week gb. RBG. C.I. Deg. Haematoerit
0 .

19 4.20 71 .3

24 &0 3%.28 .92

29 60 3.84 «8

32 60 3.88 «8

35 60 3.84 .8 28
37 58 3.76 W7 —_

39 58 3.97 T3
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Case No.33 (cont.)
Week Hb. RBC. C.I.

Bel.: 40 62 3.82 .81

Fe et Ammon cit gr.30 tds.
5 days pp. 45 3*72 .61
11 « p.p. 60 3*77 .8

1 mtb. p.p. 82 4.16 .98

Fractional Meal Test done at 25th week of pregnancy.

Past, if 1 ~d 14 1] U 2 2p- 2i 2i ;
Comb.acid. 15 10 8 11 g 12 10 12 10 12 10 10 105*
HC1 (free) 0 0 0 0 0 0 0 0 0 0 0 0 95

Case No.34; Mrs. S.

Aet 26, a primipara, had no complaints during preg-
nancy. loss at menses and at delivery wgs normal. Clin-
ical examination revealed some albuminuria and hyper-

piesia late in pregnancy. Her diet contained meat once
a week, fruit daily and eggs occasionally. She had
daily exercise in the fresh air. The spending capacity
was 32/- per head per week.

Week Hb. RBC. C.I. Beg.

35 50 2.86 .88 3
Pe et ammon. cit gr.30 tds.
36 48  3*60 .66
Beliver.v: 37 60 4.04 .75
2 days p.p. 60 3*16 .95
14 days p.p. 70 3*90 .9
5 wks. p.p. 85 4.25 1*0

Fractional Test Meal done at 35 & 37 week of pregnancy.
Jboth showed achlorhydria after histamine.)

Fast.i} 4 % 1 Ij?1¢% 2 2~

Comb.acid. 0 0 0 12 20 24 2020 20 O 0
Free HCI. 0 0 O O 0 0 0 0 0 0 O

Histamine.
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2. Patients in their 2nd pregnancy.

Case No.35: Mrs. S.

Aet 36, in her 2nd pregnancy, complained of heart-
bum, sore tongue and dysphagia. ILoss at menses was
excessive but loss at delivery was normal. Clinical
examination revealed no abnormality. Meat and eggs
were absent from the diet. She had fruit daily. She
had no exercise in the fresh air. The spending capa-
city was 11/8 per head per week.

Week Hbo RBC. C.I. Dego

16 100 5.12 .98 1

22 110 5.36 1.02

27 105 5.84 9

31 10% 4.70 1.1

35 95 4.31 1.1
Delivery:__38 90 4.36 1.03

8 days PeDo 78 4.00 +98
1 mth. p.p. 80 4.12 «98

Test Meal done at 18th week of pregnancy.
Past.h & % 1 413 13 2 24 2% >

Comb.acid. 10 28 38 45 50 22 35 26 24 22 26 75
Free HCl. O 10 25 32 40 10 22 12 10 1§ 12 60

Histamine

Case No.%6: Mrs. V.

Aet 28, in her 2nd pregnancy, complained of heart-
bum. She was delivered of twins and had puerperal
sepsis. Loss at menses was excessive and loss at
delivery was normal. Diet contained meat three times
a week. BEggs and fruit were absent from the diet.

She had exercise in fresh air three times a week. The
spending capacity was 10/4 per head per week.

Week Hb. RBC. C.I. Deg. Haematocrit.

24 88 4.12 1.07 1 34
34 90 4.36 1.03
Del. 39 85 4032__ 497 .




Case Bo .36 (contd.)

Hb. RBC.
8 days p.p. 60 3*12
12 h piph 70 3.52
1 mth. p.p. 70 3.64

Test Meal done at 27th week of pregnancy.
Fast.4 1 % 1 Itli 15 2i r

Comb.acid. 37 18 15 18 28 45 1522 25 12 10 8 10 60
Free HCI. 200 0 0 O 15 50 810 10 0 0 O 0 45

Histamine

Case No.37: Mrs.J.

RAet 26, in her 2nd pregnancy, had no complaints.

Loss at menses and at delivery was normal. Clinical
examination revealed no abnormality. Diet contained
eggs twice a week and fruit daily. She never ate meat
She had exercise in fresh air three times a week. The
vspending capacity was 10/- per head per week.
Week Hb. BBC. C.I* Deg.

'Delivery: 40 85 4.32 96 1

10 days p.p» 100 5*36 *93

1 mth. p.p. 87 4*37 1*0

Case No.b8; Mrs. T.

Aet 22, 1in her 2nd pregnancy, had heartburn. Loss
at menses and at delivery was normal. Clinical exam-
ination revealed no abnormality. Diet contained meat
three times a week and fruit once a week. The spend-
ing capacity was 14/- per head per week.
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Case N0.38 (cont.)-

36 86 3%.92 1.1 1
Delivery: 39 92 4.52 1.02
5 days Pebo 90 4.68 096
10 days pepe. 90 4.68 96
1 mth p.p. 95 4.24 1.13
6 wks. p.p. 92 4.37 1.05

Case N0.39: Mrs. K.

“Aet 24, in her 2nd pregnency, complained of severe
heartburn. Loss at menses and at delivery was normal.
Clinical examination revealed no abnormality. Diet
contained meat and eggs twice a week and fruit daily.
She had exercise in fresh air three times a week. The
spending capacity was 17/6 per head per week.

Week Hb. RBC. C.I. Deg.

35 88 4.%2 1.02 1
Delivery: 38 85 4.51 «94

% days DPepPe. 92 4.50 1.02

Case No.40: Mrs. W.

Aet 27, in her 2nd pregnancy, had no complaints.
Loss at menses was normal but there was free logs at
delivery. Clinical examination revealed no abnormal-
ity. Diet contained meat and eggs twice a week and
fruit daily. She had daily exercise in the fresh air.
The spending capacity was 14/3 per head per week.

week Hb. RBC. C.I. Deg. Haematocrit.
Delivery: 40 100 4.58 1.09 0 37

3 days PeDs 65 3.04 1.08
75 3.8% .98




Case No*41l: Mrs.Q*

Aet 259 in tier 2nd pregnancy, complained of severe
heartburn. Loss at menses and at delivery w”s normal.
Clinical examination was negative. Diet contained
meat three times a week. She had exercise in fresh air
three times a week. The spending capacity was 10/-
per head per week.

Week Hb. HBC. C.I. Deg.

32 100 4.80 1.04 0

34 100 4.84 1.04

36 100 4.44 1.13 39
Delivery: 38 100 4*84 1.04
7 days p.p. 100 5*360 1.02
3 mths. p.p. 85 4*40 .96

Test Meal done at 37th week of pregnancy.
Fast.i | ~ 1 11 1~ 2 2k 21

Comb.acid. 26 25 33 30 35 30 35 20 13 13 25
Free HCIL. 13 12 22 18 2518 22 0 O 0 15

Case No.42: Mrs. F*

Aet 27f in her 2nd pregnancy, complained of occas-

ional pain in the epigastrium after her meals. Loss
at menses and at delivery was normal. Clinical exam-
ination revealed no abnormality. Diet contained meat,
fruit and eggs daily. She had daily exercise in the
fresh air. The spending capacity was 25/- per head per
week.

Week Hb. RBC C.I.Leg. Ha®“a*O0-

29 60 3.12 .96 3 29

37 78 3-76 1.04
Del. ; 38 68 3.52 .97

6 days p.p.65 3*76 .86
65 3-44 .95
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Case N0o.42 (cont.)
Test Meal done at 35th week of pregnancy.
Past.4 % % 1 1% 13 B 2 2%

Comb.acide 7 8 13 16 20 25 28 32 32 22
Free HCl. O O O 8 8 15 15 20 16 10

—— P

Case No.4%: Mrs. W.

Aet 22, in her 2nd pregnancy, had no complaints.
Loss at menses and at delivery was normal. Clinical
examination revealed no abnormality. The diet con-
tained meat and fruit daily and eggs once a week. She
had daily exercise in the fresh air. The spending
capacity was 10/% per head per week.

Week Hb. TBC. C.I. Deg. Haemato-

crit.
25 72 3.68 97 3
20 82 4.3%6 .95
32 72 5.74 .97 29
34 65 3.32 .98
36 5 2.88 9%
38 70 3.88 .88

Delivery: 40 55 3.56 .77
4 days DPePe 55 %.35 «82
11 » p.p. 65 4.60 .70
1 mth. p.p. 70 3.56 .98

Fractional Test Meal done at 29th week of pregnancy.
Past. 4 % 2 1 1% 1313 2 2% 2%

Comb.acid. 6 12 1210 10 8 8 10 10 12 14 8
Free HCl. O o 0 0O 000 0 0 0 0 ©

Histamine.

Case No.44: Mrs. M.

Aet 34, in her 2nd pregnancy, had no complaints.
Loss at menses is not recorded. Loss at delivexry was
normal. Clinically she had a slightly raised blood
pressure with albumin end casts in the urine. She
was diagnosed as a chronic nephritis. The diet and
spending capacity per head per week are not recorded.
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Case No.44 (contd.) -

Week Hb. RBC. C.I. Dego

37 60 3.08 .98 3
38 75 3%.52 1.07
Delivery: 40 70 3.5 1.0

6 days pPeDe 80 3.31 1l.2
6 wks. DeP. 77 3.95 97

Cage No.45: Mrs. O.

Aet 23, in her 2nd pregnancy, had no complaints.
Loss at menses and at delivery was normal. Clinical
examination revealed no abnormality except pallor.
Diet contained fruit daily, eggs three times a week.
She had hadino meat for years. She had daily exercise

in the fresh air. The spending capacity was 5/- per
head per week. ’

Week Hb. RBC. G.I. Deg.
Deliverys: _33 _ 58 3.12 .93 3
6 days PePe. 65 3.68 .89

case N°o46: Mrs. Fe

Aet 28, in her 2nd pregnancy. There is no record
of her complaint. Loss at menses and at delivery was
normal. Clinical examination revedled no abnormality.
Her diet contained meat occasionally, eggs three times
a week and fruit daily. She had no exercise in the
fresh air.

Week Hbo RBC. Celo Deg.

19 90 4.12 1.09 1

23 90 4.36 1.03

3% 95 4.52 1.05

38 85 4.40 .96
Delivery: _39 78 4.08 .96

4 days p.pP. 80 3064 l.1
1 mth. p.p. 78 4.04 «97

s—




Oase No.46 (contd.)

Test Meal done at 5th. week of pregnancy.
Past. i1 |1 1i HH 2 2i 2i2

Comb.acid.8 15 25 35 42 38 30 25 38 38 28 28 32
Free HGl. O 8 12 22 30 25 20 20 22 25 10 12 45

Histamine.

Case No. 47: Mrs. M.

Aet 23, in tier 2nd pregnancy, had no complaints
during pregnancy but she gave a history of gastritis
2fr years previously. Loss at menses and at delivery
was normal. Clinical examination revealed no abnor-
mality. Her diet contained meat three times a week and
fruit daily. FEggs were absent from the diet. She
had daily exercise in the fresh air. The spending
capacity was 8/- per head per week.

Week Hb. RBC. C.I. Deg. Haematocrit.
27 85 4.32 .99 1 31

30 82 3.70 1.1
34 96 4.44 1.09
Del: 56 90 4*12 1.09
6 days pp.90 4.31 1.04
2 mths. M 80 4.12 .97

Test Meal done at 34th week of pregnancy.

East, i i | 1 1f£ 14 15 2 21 24
Comb. acid. 10 8 89 6 4 © 12 10 o6 8 3
Free HCI1. 0 o 0 0o 0 0 O 0O 0 o0 o 0

Histamine
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Cage No.48: NMrs. H.

Aet 23, in her 2nd pregnancy, had no complaints.
Loss at menses was excessive. Logs at dekivery was
normal. Clinical examination revealed no abnormality.
Diet contained meat and fruit daily. Eggs were ab-
sent from the diet. She had daily exercige in the
fresh air. The spending capacity was 4/6 per head pex

“week.

Week Hb., RBC. C.I. Deg.

33 90 4.46 1.00 2
37 80 3.84 1.05
Delivery: 38 80 4.12 .97

% days Pp.DP. 62 3.46 .9

Test Meal done at 36th week of pregnancy.
Faste+ % % 11z 1% 1% 2 24 [,

Comb.acid.50 28 18 18 35 2515 8 512 10

Free HC1l, 35 16 8 82224 8 0 0 O 0

Histamine

Case N0.49: Mrs. E.

Aet 3%, in her 2nd pregnancy, complained of poor
appetite. ILoss at menses was normal, but loss at deliv-
ery im not known as she was delivered at home. Clinical
examination was negative. Diet contained meat daily
and fruit three times a week. Eggs were absent from
the diet. She had no exercise in the fresh air,

Week Hb. RBC. C.I. Deg.
16 90 2.36 1.03% 2

21 100 .63 1.08
25 90 4.12 1.1
29 90 4.16 1.1
3% 77 3.58 1.08
Delivery: _38 82 3.96 1.04

Test Meal done at 16th week of pregnancy. .
Faste+ % 3 1 1& 1§ 1% 2 2% 2% 2% 7

Comb.acid.35 15 20 45 53 %2 12 8 1210 8 - 30
Free HC1., 20 010 30 4020 0O O O O O - 20

Histamine.
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Case No.50: Mrs. O.

Aet 30, in her 2nd pregnancy, complained of heart-
burn. Loss at menses and at delivery was normal. She
was delivered of normal healthy twins. Clinical exam-
ination was negative. Meat was absent from the diet.
She had eggs and fruit daily. She had daily exercise
in the fresh air. The spending capacity was 11/3 per
head per week. _

Week Hb., BRBC. C.I. Deg.

39 T2 4.08 .9 2
Delivery: _40 72 3.72 .97

4 days DPeDe 70 4‘52 '77

Test Meal done at 39th week of pregnancy.
Fasted & % 114 13 13 2 2% 22 24 3

Comb.acid. 8 7 8 32 30 22 45 35 32 42 42 20 45
Free HCl. 0 O O 20 20 12 30 20 20 30 %0 10 20

Cagse No.,51: Mrs.V.

Aet 27, in her 2nd pregnancy, complained of heart-
burn. Menstrual loss and loss at delivery was normal.
Clinical examination revealed no abnormality. The diet
contained meat and fruit daily. Eggs were gbsent from
the diet. She had no exercise in the fresh air, The
spending capacity was 13%/- per head per week.

Week Hb., RBC. C.I. Deg.
Delivery: 40 68  3.49 .98 2
8 days DPeDPe. 84 4,10 1.02

Fractional Test Meal done at 40th week of pregnancy.
Fast. + % 2 1 1% 1% 1% 2 2% 2% 2% -

Comb.acid. 10 12 10 18 18 25 22 25 12 14 12 20 65
Free HC1. O O O 810201013-0 0 0 8 40

Histamine.
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se No.52: Mrs. A.

Aet 29, in her 2nd pregnancy, had no complaints.
Loss at menses and at delivery was normal. Clinical
examination revealed no abnormality. Diet contained
meat and fruit daily. Eggs were absent from the diet.
She had daily exercige in the fresh air. The spending
capacity was 15/6 per head per week.

Week Hb. RBC. C.I. Deg.

34 80 %.80 1.05 2
Fe et Ammon. cit. gr.%0 tds.
Delivery: 37 70 3.,21 1,09

2 days DPepe 85 4.3%2 .98
1 mth. PeDe. 88 4-52 097

- —

Case No.5%: Mrs. E.S.

Aet.29, in her 2nd pregnancy, had no complaints.
ILoss at menses and at delivery was normal. Clinical
examination was negative. Diet contained meat six
times a week, fruit daily and eggs three times a week.
She had daily exercise in the fresh air. The spending
capacity was 30/~ per head per week.

Week Hb. RBRBC. C.I. Deg.
35 80 4.41 91 P
Delivery: 39 85 4.32 .99

10 days PeDe 92 5.13% 9
1 mth. p.p. 85 4.%6 .96

Case No.54: Mrs. A.

Aet 28, in her 2nd pregnancy, had no complaints.
Loss at menses and at delivery was normal. Dental
caries was found on examination. Diet contained meat
four times a week, eggs occasionally and fruit daily.
She had daily exercige in the fresh air. The spending
capacity per head is not recorded.

Week Hb. RBC. C.I. Deg.
Delivery: _3® 85 4.06 1.06 1
4 days Dp.Dp. 87 4.34 1,01




/%]

Case No.55: Mrsg. B.

det 26, in her 2nd pregnancy, complained of heart-
burn. Loss at menses and at delivery was normal. Clin-
ical examination revealed no abnormality. Diet con-
tained meat daily, eggs and fruit occasionally. She
had exercise in the fresh air three times a week, The
spending capacity was 13/- per head per week.

Week Hb., RBC. C.I. Ieg.

31 90 4.32 1l.04 1

37 105 5.24 1.01

39 108 5.28 1.02
Delivery: _40 90 4,32 1.04

4 days PePo 95 4.89 .98

_ca___s.e N0056= Mrs. H.

Aet 24, in her 2nd pregnancy, had no complaint.
Loss at menses and at delivery was normal. Cliniecal
examination revealed no abnormality. Diet contained
meat and fruit daily and eggs three times a week. She
had daily exercise in the fresh air., The spending
capacity was 13/- per head per week.

Week Hb. RBC. C.I. Deg. Haomato-
20, 100 4.84 1.04 1 35
36 90 4,01 1.12
Deliverys40 86 3.72 1.16

4 days pep. 92 4.20 1.09
1 mth. pep. 92 4.69 «99

Cage No.57s Mrs. V.

Aet 35, in her 2nd pregnancy, complained of frequent
headaches. Loss at menses was normal. Loss at delivery
was not regorded as she was delivered at home. Clinical
examination revealed no abnormality. Diet contained
meat and fruit daily and eggs three times a week. She
had exercige in the fresh air three times a week. The
gpending oapacity was ll/- per head per week.

frAaeTianAL  TEST MEAL DonE AT 19%uk of Freguaney.
Forking, =2 % 4 3 4 W i % 2 24 25 24§
ComB.pes. ~ /8 25 3035 18 3¢ 26 ®% 38 38 oo S5
FRea HEL = © /& (5 23 24 23 20 20 A5 23 Jo KT

MHisianine
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Case No.57 (contd.)

week Hb. RBC. C.I.

18 95 4.35 1.09

22 97 4.77 1.02

26 100 4,78 1.05

%0 92 4,26 1.08

24 92 4.50 1.02

Delivery: . 36 90 4.40 1.02

Cagse No,58: Mrs. J.

- Aet 33, in her 2nd pregnancy, had no complaints.
Loss at menses and at delivery was normal. Clinical
examination was negative. Diet contained fruit daily
and eggs twice a week., Meat was entirely absent from
the diet. She had exercise in the fresh air three
times a week. The spending capacity was 29/6 per head
per week.

Week Hb. RBC. C.I. Deg.

38 T0 3.69 .96 2
Delivery: 40 80 3.94 1.02

3 days PepP. 95 4.81 .99

. Fractional Test Meal done at 35th week of pregnancy.
- Past. & % % 11413 1% 2 24 2% 2% 3

Comb.acid. 8 12 15 24 24 46 35 42 24 22 52 48 20 8
Free HCl, 0 O O 13 13 32 25 28 10 10 38 34 10 O

Histamine

Case No.59: Mrs. H.

Aet 23, in her 2nd pregnancy, complained of slight
heartburn. Loss at menses and at delivery was normal.
Clinical examination revealed no abnormality. Diet
contained meat three times a week, eggs occasionally
and fruit daily. She had daily exercise in the -
fresh air.




Oase No.59 (contd.)

Week Hb. RBC. C.I.

38 62 3*12 1.0

Delivery: 40 si- O5.92 1.08
4 days p.p. 80 4.08 .98
6 wks. p.p. 76 3.92 .97

Case No. 60: Mrs. W.

Aet 31, in ber 2nd pregnancy, complained of heart-

burn during pregnancy. loss at menses and at delivery
was normal. Clinical examination revealed no abnormal-
ity. Diet contained meat twice a week, eggs occasion-
ally and fruit daily. Sbe bad daily exercise in tbe
fresb air. Tbe spending capacity was 16/- per bead per
week.

Week Hb. RBC. C.I. Leg.

28 88 4.32 .94 2
29 90 4.08 1.12
33 90 4.08 1.12
37 88 4.40 1.0
Delivery: 38 73 3.83 o8
6 wks. p.p.: 100 4.92 1.02

Case No.6l: Mrs. R.

Aet 36, in ber 2nd pregnancy, complained of heart-
burn during pregnancy. Loss at menses and at delivery
was normal. Clinical examination revealed no abnormal?
ity. Diet contained meat and fruit tbree times a week.
Eggs were absent from tbe diet. Sbe bad no exercise
in tbefresb air.

Week Hb. RBC. C.I. Deg.
32 70 3-76 .93 2
Delivery: 35 105 4.80 1.07

21 days p.p. 85 4.36 .97



SELN 5 /44 .

3. Patients in their 3rd pregnancx;

Case N0o.62: Mrs. W.

Aet 28 years,in her 3rd pregnancy, had no complaints.
Loss at menses and at delivery was normal. Clinical
examination revealed no abnormality. Diet contained
meat and fruit daily and eggs three times a week. She
had no exercise in the fresh air. The spending capa-
city was 10/- per head per week.

Week Hb. RBC. U.I. Deg.

19 104 4. 88 1.05 1
23 110 5.12 1.08
27 95 4. 59 1.04
3L 96 4.62 1.04

35 90 4.36 1.03
Delivery: _ 39 = 94 4.52 1.0%4

4 days p.p. 100 4470

Case No.63: Mrs. M.

Aet 3%, in her 3%rd pregnancy, had no complaints.
Loss at menses and at delivery was normal. Clinical
examination revealed no abnormality. Diet contained
meat six times a week and eggs daily. PFruit was ab-
sent from the diet. She had daily exercise in the
fresh air. The spending capacity was 14/~ per head
per week. ‘ :

Week Hb. RBC. C.I. Deg,- ‘

32 95 4.4 1.08 1
' 34 102 4.52 1.13
Delivery: 36 97 4.20 1.15

2 days DP.DP. 90 4.50 1.0

Case No.64: ‘Mrs- M.

Aet 20, in her 3rd pregnancy, had no complaints.
loss at menges was excessive but loss at delivery was
normal. Clinical examination revéaled no abnormality.
Diet contained meat daily. She never had any eggs or
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Case No.64 (contd.)

fruit. She had no exercise in the fresh air. The
spending capacity was 5/9 per head per week.

Week Hb. RBC. c.I. Dege.
Delivery: 36 92 4.4 1,04 1
% days Pepe. 95 4.55 1.04

Case No.65: Mrs. He.

"Aet 31, in her 3rd pregnancy, complained of slight
heartburn. ILoss at menses and at delivery was normal.
Clinical examination revealed no abnormality. Diet
contained meat and fruit daily and eggs once a week.
She had daily exercise in the fresh air. The spending

capacity was 13/7 per head per week.

Week Hb. RBCe C.I. Deg.

31 85 4.28 1.0 1
‘ 55 90 4.04 1l.12
Delivery: 39 94 4.36 1.08

7 days PeDe 95 4.54 1.05

Case No.b66: Mrs. R.

Aet %0, in her 3rd pregnancy, complained of heart-
burn. Loss at menses and at delivery was normal. Clin-
ical examination was negative. Diet contained meat five
times a week and eggs twiem a week. Fruit was absent
from the diet. She had exercise in the fresh air daily.
The spending capacity was 10/~ per head per week.

Week Hb. RBC. c.I. Deg.

36° 100 4.58 1 1
38 96 4.28 1
Deliverys _40 92 4.04 1

4 days PeDPe . 80 4023 .
1 mth. pep. 100 4.50 1l.11

O [HH -

2
2
5
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Cage N0.67: Mrs. S.

Aet 23, in her 3rd pregnancy, had slight heartburn.
Loss at menses and at delivery was normal. Cliniczl
examination was negative. Diet contained meat once a
week; fruit and eggs were absent. She had no exercise
in the fresh air. The spending capacity was 7/6 per
head per week.

Week Hb. RBC. CfI- Deg.

25 95 4.48 1.08 1
31" 88 4.16 1.06
Delivery: 38 85 4,40 ;996

2 days DPeDe 70 3.64 097

Test Meal done at 25th week of pregnancy.
Fast. & 3 3 1 I: 13 1% 2 2, 2% 21

Comb.acid.34 28 25 62 53 52 45 45 45 32 25 22
Free HCl. 20 15 12 48 40 40 32 32 32 20 15 10

Case N°068$ Mrs. Be

Aet 27, in her 3%rd pregnancy, complained of slight
heartburmn. Loss at menses and at delivery was normal.
Clinical examination was negative. Meat and eggs were
absent from the diet. She had fruit daily. She had
daily exercise in the fresh air. The spending capacity
was l4/- per head per week.

Week Hb. RBC. C.I. Deg. Haemato-

crit.
28 97 4.51 1.07 1
32 102 4.88 1.05 39
Delivery: 36 98 4.%2 1.14

Case No.69: Mrs. C.

Aet 35, in her 3 rd pregnancy, complained of slight
heartburn. Loss at menses was excessive. ILoss at de-
livery was normal. Clinical examination was negative.
Diet contained meat once weekly, eggs twice a week and
fruit daily. She had no exercise in the fresh air.

The spending eapacity was 14/8 per head per week.
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Case No.69 (contd.})

Week Hb. RBC. C.I. Deg.

22 85 4.27 1.0 1

26 82 4.28 .96

30 90 4.08 1.1

34 85 4.37 .97
Delivery: 38 88 4.52° .98

3 days PePe 82 4.48 L9

Case No.70: Mrs. B.

Aet 30, in her 3%rd pregnancy, complained of being
easily fatigued. Loss at menses and at delivery was
nomal. Clinical examination revealed no abnormality.
Diet contained meat twice a week. Eggs and fruit were
absent from the diet. The spending capacity was 9/7
per head per week.

Week Hb. RBC. C.I. Deg.

Fe et Ammon. Citrates gr.30 tds.
24 58 3.78 oTT 3
56 58 3.29 9

37 72 3%.00 1.2

28 70 3.30 1l.06

39 70 3%.90 1.1
Deliverys 40 T2 3.48 1.04
7 days PeDPe 80 4024 095
% wkSe PeDe 85 4.40 .96
1 mth. p.p. 82 3%.88 1l.06

Test Meal done at 34th week of pregnancy.

Fasteh, % 2 1 1y 13 15 2 24 28 24 -
Comb. acid. 10 12 24 26 32 42 44 45 46 50 46 50 80
Free HCl. O O O 10 20 20 28 32 30 38 32 28 60

Histamine.

ase No.7l: Mrs. S.

T ‘Aet 25, in her 3rd'pregnancy, complained of heart-
burn. Loss at menses and at delivery was normal.
clinical examination revealed no abnormality. Diet
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Case No.71 {(contd.)

contained meat twice a week and fruit three times a
week. She had no exercigse in the fresh air. The
spending capacity per head per week is not recorded.

Week Hb. RBC. Cele mgv

38 58 3%.27 .90 3
' , 39 60 3%.00 1.0
Delivery: 40 60 3.16 .9

5 days peDe 85 4.60 .92
12 days Pe Do 90 4060 097

Case No.72: Mrs.M. _

Aet 24, in her 3rd pregnanci, complained of gallor,
hoazseness, and sore tongue. 0ss at menses and at
delivery was normal. Clinical examination revealed
glossitis and slight hollowing of the nails. Diet
contained meat three times a week and fruit daily.

Te spending capacity was 5/4 per head per week.

Week Hb. RBC. C.I. mg.

35 55 3.04 .91 3
Delivery: 40 70 3473 94

se No.73. Mrs. P,

4et 24, in her 3rd pregnancy, complained of heart-
burn. Loss at menses and at delivery was normal. Clin-
ical examination was negative. Diet contained meat
once or twice a week and fruit daily. She had no
exercise in the fresh air. The spending capacity was .
8/- per head per week.

Week _Hbo RBC. C.I. Deg.
Delivery:t _3%4 85 3,59 1.2 1
3 days PeDPe 70 3052 1.0
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Case No. 74s Mrs. B.

Aet 27, in her 3rd pregnancy, had heartburn. Loss
at menses and at delivery was normal. Clinical exam-
ination was negative. Diet contained meat twice a
week, eggs three times a week and fruit daily. She
had exercise in the fresh air three times a week. The
spending capacity per head per week was 10/-.

Week Hb. RBC. C.TI. I

24 80 4.00 1.0
28 90 4.52 1.0
35 96 4.60 1.04
35 86 4.04 1.07
37 82 4.16 .98
Del: 59 85 4.56 .97
6 days o. 82 4*04 1.02
3 wks.pp. 82 4.20 1.0

Test Meal done at 24th week of pregnancy.

Past. 4 | 1 11i 1i 1, 2
Comb.acid. 5 8 25 /45 55 60 52 48 35 A test meal on
Free HC1l. 0 0 15 32 40 44 38 34 22 30th week of preg-
nancy gives a
similar curve.

Case No.75: Mrs. H.

Aet 27, in her 3rd pregnancy, complained of heart-
burn. Loss at menses and at delivery was normal. Clin-
ical examination revealed no abnormality. Diet con-
tained meat three times a week and fruit daily. She
had daily exercise in the fresh air. The spendiqg
capacity wgs 7/2 per head per week. T

Week Hb. RBC. C.I. Deg.
Del: 59 70 4 .68 .75 = 2

6 days pp. 75 4.20 .89
3 mths.pp. 80 4*48 .9



Case No,76: Mrs* H.

Aet 299 in bier 3rd pregnancy, had no complaints.
Loss at menses was excessive but normal at delivery.
Clinical examination revealed that the papillae on the

tongue were disappearing. Diet contained meat and
fruit daily. The spending capacity was 7/- per head
per week.

Week Hb. RBC. C.T.
Fe-.et Ammon O1t. gr.50 t.d.s-

21 65 5.40 .95
23 70 5.72 .94 /BERA
26 70 5.72 .94 LA
55 78 4.16 .94 rint:
56 62 3.12 1.0
57 72 5.55 1.01
58 82 3.81 1.08
Del.g 80 5.92 1.02
;h ppo. 100 4.78 1.05
The test meal was done at
26th week of pregnancy. All
the estimations are not re- : 7.

corded but the highest Free
HC1 reading obtained during
the fractional meal was 26 ccs
of N/10 HCL.

Case No.77: Mrs. C.

Aet 27, in her 3rd pregnancy, had no complaints.
Loss at menses and at delivery was normal. Clinical
examination revealed no abnormality. Diet contained
meat and fruit daily and eggs occasionally. She had
daily exercise in the fresh air. The spending capa-
city was 80/- per head per week.

Week Hb. RBC. C.X. Deg.

Delivery: 40 67 5.56 1. 2
Feet Ammon.Cit. gr.30 t.d.s.
1 day pipi 65 3*01 1.09
9 M p.p. 86 4.40 .97
5 wks. p.p. 96 4*92 1.0
Test Meal was done at 39th week of pregnancy but all
readings are not recorded here. The highest reading

for Free HCl. found in the stomach was 39 ccs. of
N/10 HCL.




Case No.78: Mrs. 0.

Aet 38, 1in tier 3rd pregnancy, complained of heart-
burn. Loss at menses and at delivery was normal.
Clinical examination revealed dental caries. Diet
contained meat daily and fruit three times a week. Eggs
were partaken of occasionally. She had daily exercise
in the fresh air, T he spending capacity was 9/- per
head per week.

Week Hb. RBC. C.I. Deg
38 70 3* 64 .97 2
Del 7 g5. 4.10 1.03

4 days pp. 90 4.45 1.01
1 « P*P« 95 4.58 1.04

Test Meal done at 38thweek of pregnancy.
Past.i 4J 1 1h 141 2 2i 24 2z\3 3

Comb.acid. 5 10 158 8 14 2232 31 25 25 4850 75
Free HC1I. 0 O 00 O 8 1020 20 12 12 35 34 60

Histamine.

Case No.79: Mrs. M.

Aet 22 years, in her 3rd pregnancy, complained of
heartburn. Loss at menses and at delivery was normal.
Clinical examination revealed no abnormality. Diet con-
tained meat five times a week, fruit daily and eggs
twice a week. The spending capacity was 7/6 per head
per week.

Week Hb. RBC. C.I. Deg.

31 55 5*44 .8 3
Pe et Ammon.Cit. gr.30 t.d.s.
33 64 5.68 .87
35 72 3.64 1.0 '
37 77 5.92 .98
De livery; 40 80 4.04 1.0.
7 days p.p. 85 4*28 1.0

1 mth. p.p. 88 4*12 1.07



4. Patients in their 4th (or more) pregnancy.

Case Wo.80: Mrs. G.

Aet 34, in her 4th. pregnancy, complained of heart-
burn. Loss at menses and at delivery was normal* Clin-
ical examination revealed no abnormality. Diet con-
tained meat three times a week, fruit once a week, and
eggs occasionally. She had exercise in the fresh air

once a week. The spending capacity was 8/9 per head
per week.

Week Hb. RBC. C.I. Deg

27 62 3.52 .9 3 g Sp®
28 60 3*40 *9
'e ( Ami >n.Cr g< S. a
30 65 3.42 .95
32 80 4.12 .97
34 70 3.74 .94
37 70 3.78 .93
Del.: JO 64 3.52
3 days p.p. 68 3*58 .96
1 mth. p.p. 80 4.32 .93

Test Meal done at 30th week of pregnancy.

Past. | 3 IT 1 21 21 3
Comb.acid.12 10 8 8 10 8 12 12 6 8 o 10 8 38
Free HG1. 0 O O O O O O O O O O O O 0

Histamine.

Case No.8l: Mrs. D.

RAet. 32, in her 5th pregnancy, complained of poor

appetite. Loss at menses was excessive and she had a
post partum haemorrhage. Clinical examination was
negative. Diet contained meat twice weekly and fruit
daily. She had no exercise in the fresh air. The

spending capacity was 3/3 pe* head per week.
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Case Ho.81 (contd.)

Week Hb. BBC. C.I. Deg.
Fe et Ammon.Cit , gr. 30 tds.
35 60 2.94 .03 3

~

1
1
38 80 3*56 1
1
1
1

36 65 2.85 .1
.1
39 82 3.70 .1
Del* i2 75— 3.50 .0,7

4 days ppy 50 2.34 1
12 M p.p. 50 2.84 .9
3 wks. pp. 72 3.52 1.0

0

4 wks. pp. 86 4.16 1.03

Test Meal done at 35th week of pregnancy,
Fast.i L 1 1 14 1ile 2 24 21 213

Comb.acid.5 5 510 5 10 3030 36 47 40 23 22
Free HC1I. 0 0 O O 0 0 12 18 26 34 28 1312

Case 82; Mrs. H.

Aet 33, in tier 7tti pregnancy, complained of irreg-
ularly occurring pain in tkie epigastrium after food,
Hoarseness and brittle nails. Loss at menses was nor-
mal but there was free loss at delivery. Examination
revealed longitudinal striation of the nails which were
broken. Diet contained meat daily, eggs and £fruit
three times a week. She had daily exercise in the

fresh air. The spending capacity was 10/8 per head
per week.

Week. Hb. BBC. C.I. DEG. Haematocrit.

23 58 3.68 .8 3 25
28 65 3.88 .83
Fe et Ammon.Cit., gz*30 tds
31 65 3.41 .95
34 65 3.85 .84
Del: 39 70 3.56 «32
4 days pp.58 4.08 .72
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Case No0.82 (contd.)

Fractional Test Meal done at 25th week of pregnancy.
Fast.t® 3 2 1 1& 1% 12 2 2% 2% 2%

Comb.acid. l28 6 8 8 6 6 812108 6
Free HC1. 00 0 0 00 00O 0 0 0 O

Histamine.

Case No.8%: Mrs. W.

Aet 41, in her 5th pregnancy, complained of heart-
burn. Loss at menses and at delivery was normal. Clin-
ical examination was negative. Diet contained meat and
fruit daily. Eggs were absent from the diet. She had
exercise in the fresh air three times a week. The spend-
ing capacity per head per week was 7/6.

Week Hb., RBC. C.I. Deg.

34 T2 3.76 .96
Deli‘vel‘y: 39 70 e 64 «97

7 days Pe.Dpe. 85 4.64 .92
1 mth. p.p. 80 4.22 .95

Case N0o.84: Mrs.P.

Aet 29, in her 5th pregnancy, complained of bleeding
per vaginam throughout pregnancy. Loss at menses and
at delivery was normmal. Clinical examination revealed
no abnormality. Diet sontained meat 5 times a week
and fruit three times a week. Eggs were absent from the
diet. She had daily exercise in the fresh air. The -
gspending capacity was 6/- per head per week.

Week Hb. RBC. C.I. Deg.
Fe et AmmonoCito g.‘r. 30 tds.
36 48 4.08 .6 3

11 ppe T2 3.36 1.07 |
katvi)p‘ 88 4-44 100 _J




Case No.85s Mrs.

Aet 34, 1in her 8th pregnancy, complained of heart-
burn. Loss at menses and at delivery was normal.
Clinical examination revealed dental caries. Diet
contained meat three times a week and fruit twice a
week. Eggs were absent from the diet. She had no

exercise 1in the fresh air. The spending capacity was
5/3 per head per week.

Week Hb. RBC. C.I. Deg ~eticulo-
cyte.
34 48 3.68 .65 4 4.8%

39 42  3.52 .6
Del. 1 40 40 3.60 55

ife et Ammon.Cit. gr.30 tds.

7 days pp. 50 3*55 )
11 « Pp.

(11 days p.p.)

Case Ho.86; Mrs. G.

Aet 41, in her 11th pregnancy, had no complaint.
Loss at menses and at delivery was normal. Clinical
examination revealed no abnormality. Diet contained
meat once or twice a week and eggs occasionally. Fruit
was entirely absent from the diet. The spending capa-
city was 6/6 per head per week.

Week Hb. RBC. C.I. Deg,

112 5.36 1.05 0
Delivery: 105 5.00 1.05



Case Ho.87: Mrs. 0.%

Aet 32, in tier 9th. pregnancy, had no complaints.
Loss at menses and at delivery was normal. Clinical
examination revealed no abnormality. Diet contained
meat five times a week. Eggs andfruit wereentirely
absent. She hadno exercise inthe fresh air. The
spending capacity was 4/- per head per week.

Week Hb. BBC. C.I. Leg.

32 100 4.88 1.03
Delivery: 40 100 5.00 1.0

4 days pp. 80 3*92 1.02
1 mth. p.p. 98m 4.74 1.04

Case No.88: Mrs. P.
Aet 37, in her 9th pregnancy, complained of heart-

burn. Loss at menses and at delivery was normal.
Clinical examination revealed no abnormality. Diet
is not recorded. The spending capacity was 6/6 per

head per week.

Week Hb. RBC. C.I. Deg.

37 100 4.65 1.07 0
Del. : 39 100 4.90 1.02
bdays pp. 92 4.59 1.01

Test Meal done at 37th week of pregnancy.

Fasia 1 | I 1 1i 11 1* 2 212* 21 [
Comb.acid. 12 12 8 12 6 10 8 13 12 8 12 15 18
Fx 6@ HCI. O 0 0 0 O o o o o o oo 0

Histamine.
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-Case No.89.: Mrs.-I.

Aet 36, in her 10th pregnancy, complained of heart-
burn. Clinical examination revealed no abnormality.
Diet contained meat and eggs five times a week and
fruit daily. She had daily exercise in the fresh air.
The spending capacity was 4/6 per head per week.

week; Hbo R.B.CQ OQI. Deg.

37 90  4.68 .96 1
Delivery: %8 98 4,69 1.05

1l DAYS P.P. 105 5.10 1.03
1 mth. pe.p. 92 4.62 1.0

Test Meal done at 37th week of pregnancy.
Fastad % 2 11t 13 1% 2 2% 2% 2%

Comb.acid.1l0 35 45 40 32 20 20 10 8 10 8 8 48
Free HCl. 0 20 30 30 20 1210 0 0 O O O 35

Histamine,

_C_ige N0.90‘ Mrs. Te

Aet 29, in her 4th pregnancy, had no complaints.
Loss at menses and at delivery was nomal. She was
delivered of twins. Clinical examination revealed no
abnormality. Diet contained meat five times a week and
fruit oneta week. Eggs were absent from the diet. She
had daily exercise in the fresh air. The spending capa-
city was 8/2 per head per week.

Haemato-
Week Hb. RBC. C.I. Deg. crit.
26 106 4.84 1.1 1 31
%34 95 4.40 1.08
36 92 4.56 1.01
Delivery: 39 82 4.%6 .94

5 days DePe 75 4.62 .81

Case N0.91: M rse. He -

Aet 39, in her 7th pregnency, complained of heart-
burn. Loss at menses was excessive, but loss at de-
livery was normal. Clinical exaemination revealed no
abnormality. Diet contained meat daily, eggs three
times a week, and fruit occasionally. She had occas-
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Case No0.91 (contd.)

ional exercise in the fresgh air.
Week Hb. RBC. C.I. Dege.

25 100 4.37 1l.15 1
33 100 4.40 1.13

36 102 4.56 1l.12

38 95 4.48 1.06

39 95 4.77 1.0
Delivery: _40 96 4.78 1,01
4 days P.pe. 105 4.96 1.06

Case N0.92: Mrs. A.

Aet %4, in her 4th pregnancy, complained of pain
in epigastrium after food, and painful tongue. Loss
at menses and at delivery was normal. Cljinical examin-
ation revealed a very red tongue with papellae dis-
appearing. Diet.contained meat once a week, eggs
occasionally. Fruit was absent from the diet. The
spending capacity was 9/11 per head per week.

Week Hb, RBC. C.I. Deg.
Delivery: 39 85 3.75 1.1

1 day PP 90 3-83 1.18
5 wks DPeDe 90 3,69 1.23
9 wks p.p. 90 3.88 1.16

FPractional Test Meal done at 38th week of pregnancy.
- Fast. + % 2 1 1% 1% 1% 2 24 2% 2%

Comb.acid. 25 8 4 4 8 12 12 14 15 14 30 25 23

0 0 O

8
Free HCL. 0 0 0 0 0 00O O 0
—— —_— Histamine.

Case + Mrs. P.

Aet 35, in her 4th pregnancy, complained of heart-
bum. Loss at menses and at delivery was normal.
Examination showed that tongue was reddened and papillae
were disappearing. Diet contained meat once a week
and eggs and fruit daily. She had daily exercise in
the fresh air. The spendiiig capacity was 8/- per head
per week.
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Case Ho.93- (contd®)

Week Hb. RBC. C.I. Deg. Haemaﬁo—
crit.
31 100 4.84 1.04 1
33 92 4.40 1.04
34 104 4.96 1.05 42
Delivery:; 36 95 5.08 .94
2 days p..p. 80 3.80 1.05

Test Meal done at 36th. week ofpregnancy.
Fast.-ir € 1 11t 1£1% 22% 21 21 Z

Comb.acid.14 14 25 22 30 30 28 12.13 14 10 12 72
Free HC1. O 010 10 1818 14 O 0O 0 0 O 52

Histamine

Case Ho.94: Mrs. C*

Aet 37, in her b5th pregnancy, complained of fatigue,
heaviness after meals, breathlessness and palpitation,
loss at menses and at delivery was normal. Clinical
examination revealed no abnormality. Diet contained
meat and fruit once a week. She had no exercise in the
fresh air. The spending capacity was 4/2 per head per

week.
Week Hb. RBC. C.I. Deg. Haem” °- Betioulo-
crit cyte.
fe et ammon.cit. gr.30 tds.

33 42 2472 .8 3

2 days p.p.55 4.01 .7
1 mth. p.p.50 4.40 .56

Test Meal was done at the
26th week of pregnancy. Read-
ings are not recorded here but
achlorhydria was present after
histamine.
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Case N0.953 Mrs. R.

Aet 35, in her 5th pregnency, complained of occas-
ional pain in the epigastrium after meals. ZLoss at
menses and at delivery was normal. Clinical examination
revealed no abnormality. Diet contained meat once a
week and eggs and fruit daily. She had daily exercise
in the fresh air. The spending capacity was 5/- per
head per week.

Week Hb. RBC. C.I. Deg.
Deliverys 40 95 4.22 1.13 1

% days Pep. 87 4.08 1.07
4 wks p.p. 115 5.%6 1.07

Case No.96: Mrs. P.

Aet 40, in her 8th pregnancy, complained of heart-
burn. Loss at menses and at delivery was normal. Clin-
ical examination revealed no abnormality. Diet con-
tained meat and eggs three times a week. Fruit was
absent from the diet. She had no exercise in the fresh
air. The spending capacity was 7/6 per head per week.

Week Hb, RBC. C.I. Deg.
Deliverys:__40 85 3,97 1.07 1

6 days pp. 92 4.03 1.15
100 4.20 1.19

Case No0.97¢ Mrs. B.

Aet 28, in her 4th pregnancy, complained of heart-
burn. - Loss at menses and at delivery was normal. Clin-
ical examination revealed no abnormality. Diet con-
tained meat twice a week and fruit occasionally. Eggs
were absent from the diet. She had exercise in the
fresh air three times a week. The spending capacity
was 6/9 per head per week.

—




Case No. 97 (contd.)

Week Hb. RBC. C.I. Deg.
26 90 4.48 1.01 1
31 94 4.48 1.05
35 100 4.84 1.04
Delivery; 40 100 4.76 1.05
7 days p.; ). 95 4.16 1.14
1 mth. p.p> 105 5.26 1.0

Case D0.98; Mrs. 1I.A.

Aet 37, in her b5th pregnancy, complained of heart-
burn, Loss at menses and at delivery was normal.
Clinical examination revealed dental caries. Diet
contained meat twice a week, eggs occasionally and
fruit daily. She had daily exercise in the fresh
air. The spending capacity was 4/7 per head per Week.

Week Hb. BBC. C.I. Deg.

96 4.97 .97

Case No.99; Mrs. M.

Aet 29, in her 7th pregnancy, complained of heart-

burn. Loss at menses was excessive but loss at deliv-
ery was normal. Clinical examination revealed early
dental caries. Diet contained meat and fruit daily.

Eggs were absent from the diet. She had no exercise



Case No.99 (contd.)

in the fresh air. The spending capacity was 18/-
per head per week*
Week Ho.R.B.C. C.I. Deg.
26 70 3.70 .94 2

Fe et Ammon.Cit.gr.30 tds.
30 66 3.52 1.0
34 78 3.84 1.02
37 85 4.04 1.06
Del: 59 78 3.78 1.04

5 days pp. 93 4.29 1.09
4 wks p.p. 90 4*50 1.0

Test Meal done at 26th week of pregnancy.

Fast.i | | 1 11 1i1 21 5
Comb.acid. 12 25 55 4257 58 2215 - 12 - 50 100
Free HC1. 0O 0 15 1828 55 124 - 6 - 50 70

Histamine.

Case No.100: Mrs. F.
Aet 33, 1in her b5th pregnancy, complained of heart-

burn. Loss at menses and at delivery was normal. Clin-
ical examination revealed no abnormality. Diet con-
tained meat five times a week, eggs twice a week, and
fruit daily. She had exercise three times a week in

the fresh air. The spending capacity was 20/- per head
per week.

Week Hb. RBC. C.I. Deg.

27 94 4.44 1.06 2
31 80 3.90 1.02

36 70 3*62 .97
Delivery; 58 80 5.92 1.02
3 days p.p. 82 4*36 V93

5 wks. p.p. 100 4.76 1.05



Case No.101l: Mrs.- K.

Aet 45, in tier 7th pregnancy, had no complaints,
loss at delivery was normal. Clinical examination
revealed no abnormality. Diet and spending capacity
were not recorded.

Week Hb. SBC. C.I. Deg.

55 80 4.00 1. 2
56 92 4.611.0
Bel.: -.59 95 4.711.01

6 days p.p.100 4.96 1.01

Test Meal done 56th week of pregnancy.
Fast.i 1 |1 H 1i 1i2 2%21 213

Comb.acid.12 36 40 4532 10 12 1023 3035 20 22 60
Free HC1. 0 20 30 3020 0 0 010 2020 8 12 48

Histamine

Case No.102: Mrs. C.
Aet 44, in her 8th pregnancy, had no complaints,

loss at menses and at delivery was normal. Clinical
examination revealed no abnormality. Diet contained
eggs occasionally, fruit daily, and no meat. The
spending capacity was not recorded.
Week  Hb. SBC. C.I. Tteo.

55 72 5.72 .97 2

37 70 5.68 .98
Delivery: 59 68 5.14 1.09
6 days p.p. 82 4.6 .9—
10 days p.p. 88 5.05 .88
6 wks p.p. 95 5*50 .9
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Case 103: Mrs. R. .

Aet, 35, in her 6th pregnancy, had no complaints.
Loss at menses and at delivery was normal., Clinical
examination revealed no abnormality. Diet contained
meat twice a week and fruit daily. Eggs were absent
from the diet. The spending capacity was not recorded.

Week Hb. RBC. C.I. Deg.
Delivery: 37 75 3.48 1.09 2
7 days pep. 75 4.08 .92

Cagse No.,l104: Mrs. H.

Aet 39, in her 7th pregnancy, had no complaints.
Loss at mengses and at delivery was normal. Puerperal
sepsis developed later. Clinical examination showed
that papillae on the tongue were disappearing. Diet
contained meat three times a week, fruit daily, and
eggs occasionally. She had no exercise in the fresh
air, The spending capacity was 6/8 per head per week.

Week Hb., RBC. C.I. Deg.

34 77 4.06 .95 2

35 70 4.21 «83

38 75 3.78 1.0
Delivery: _39 70 4.17 .84

9 days p.p. 55 3%.25 «8
1 mth. PeDe 65 3. 50 09

Case No.105: Mrs. Rose G.

Aet 35, in her 6th pregnancy, complained of tired-
ness during pregnancy. Loss at menses and at delivery
was normal. Clinical examination revealed slight
glossitis and brittle nails. Diet contained meat three
times a week and eggs occasionally. Fruit was absent

from the diet. The spending capacity was 7/2 per head
per week. .




Case No.105 (contd.)

Week Hb. RBC. C.I. Deg. raemato-
crit.
37/ 72 3.61 1.0 2
39 75 3.60 1.04
Del.: 40 78 3.94 1.0
4 days pp. 80 3*94 1.02
3 wks. pp.105 4*96 1.06
4 wks. pp. 97 4.51 1.07

Test Meal done at 35th. week of pregnancy.

Past, 1 1 x 1 1i 1i 2 21 21 2i 3
Comb.acid. 16 8 8 10 22 24 15 12 13 12 8 12 8
Free HCI. o 0 60 0 00 0 0 0O 0 0 O 0

Histamine.

Case No.1l06: Mrs. P.

Aet 38, in her 4th pregnancy, had no complaints.
Loss at menses and at delivery was normal. Clinical
examination revealed no abnormality. Diet contained
meat three times a week, fruit daily and eggs occasion
ally. She had no exercise in the fresh air. The
spending capacity was 8/- per head per week.

Week Hb. RBC. C.I. Deg.
36 68 3.47 .98 2
37 64 3.03 1.06
38 76 3.72 1.02
Del, a 40 04 3.41 .94

3 days pp. 70 3*60 .97
2 wks. pp. 80 4.24 .95



Case No.106 (contd.)

Test Meal done at 36th. week of pregnancy,
Faat.i 1 1 1 it If H 2 212%

Qomb.acid.10 8 8 10 6 8 5 5 5 5 5 5 7

Free HGI. o 0 0 0 0 0 0 o0 0 o 0 0 O

Histamine.

Case No.10%: Mrs.W.

Aet 36, in her 10th pregnancy had no complaints,
loss at menses and at delivery was normal. Clinical
examination revealed no abnormality. Diet contained
meat twice a week, eggs occasionally and fruit daily.
She had no exercise in the fresh air. The spending
capacity was 4/- per head per week.

Week Hb. RBC. C.I. Deg.
Delivery: 40 80 3*51 1*21 2
9 days p.p. 83 3%43 1.22
9 wks. p.p. 86 4.36 #99

Test Meal done at 40th week of pregnancy.
Past,s i }1 1i 14 1%2 2t 21 2|. 3

Comb.acid. 15 18 16 3552 42 35 1212 10 12 13 12
Pree HCI. 0 0 0 2540 30 20 00 O 0 0 O

Histamine



/6%

Case N0,108: Mrs. R.-

Aet 34, in her 4th pregnancy, complained of heart-
burn. Loss at menses and at delivery was excessive.
Clinical examination revealed no abnormality. Diet
contained meat and fruit daily and eggs four times a
week. She had daily exercise in the fresh air. The
spending capacity was 16/4 per head per week. '

Week Hb., RBC. C.I. Dege.

21 100 4.80 1.04 2
25 92 4,36 1.05 '
29 100 4.84 1.02
33 80 4.38 .92
' 56 80 3%.94 1.02
Delivery: _38 86 4,08 1.06

11 days pe.p. 77 4.08 .95
5 wks. p.D. 88 4.52 .97
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