
T H E S I S
PRESENTED PGR THE DEGREE OP M.D.

UNIVERSITY OP GLASGOW.
*****

“Anaemia and Pregnancy" 

by

GEORGE POLLOCK. M.B. . Ch.B.

April, 1937



ProQuest Number: 13905244

All rights reserved

INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a com p le te  manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,

a note will indicate the deletion.

uest
ProQuest 13905244

Published by ProQuest LLC(2019). Copyright of the Dissertation is held by the Author.

All rights reserved.
This work is protected against unauthorized copying under Title 17, United States C ode

Microform Edition © ProQuest LLC.

ProQuest LLC.
789 East Eisenhower Parkway 

P.O. Box 1346 
Ann Arbor, Ml 48106- 1346



Index.

Section one : Anaemia in Pregnancy - general review and incidenoe •.. page 1 
two j Present investigation - selection of cases, methods . . . .  17
three*General considerations, A.grouping of cases etc............. 21

B.parity & degree of anaemia
C.age * 9

four : Stage of pregnancy in relation to anaemia  ..........  27
A.haemoglobin 33
B.red blood corpuscles 39
G.Hb.& R.B.G. after deliver^ 44
D.colour index 43
E.Price Jones curves 50
P.cell volume index 62
G.reticulocyte counts 55

five ;Gastric analyses . • • • • • •  .................. • • • • •  58
six *A. diet . . . • • • • • • • • • • • . • • .  ............. 69

B. income 76
seven*Clinical features   . . . . . . . . . . . . . 8 1
eight:Treatment • • • •  ...........  . . . . . . . . . . . . . .  86

Discussion and Conclusions • • . . . • • • • • • . •  .................... 93

Appendix I Special case   . . . . . . . . . . . . . . . . . .  100
Appendix JL do. . . • • • • • • • • • • • • • • • • • • • • • •  110
Appendix III case histories etc, . . . . . . . . . . . . . . . . . . . .  115



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 existed, 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 anaemia 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 
anaemia have more often been reported from abroad, espec
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 to summarise the relevant literature.
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One important investigation is that of Keith, Sown-

(i)tree and Geraghty 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(2)
was provided by Van Donk, Feldman and Steenboch 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 solids were also increased* They pointed out
that this could not therefore be due to a simple hydration.
Using a modification of the procedure of Keith and his

(5)
associates, Dieckmann and Wegner found an increase in 
the cellular content and plasma volume during pregnancy*
The increase in the plasma volume was 25$, rather more 
than the increase in cellular volume* Prom these obser
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 haemoglobin, 
resulting 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

(4) (5)
Bio titer, Meyer and Bennett and Boycott, Tan Bonk, Feld-(2)
man and Steenbock 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 recoveiy
from anaemia observed in the puerperium of apparently(6)
normal pregnant women by Castle and Strauss, Davies and 

(7) (8).
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-(10)
stein and Pirst in 73*4$ of 94 pregnant women with normal 
counts during pregnancy* This deorease, 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 
weeks after delivery will be discussed elsewhere in this



thesis*
In brief, there seems to be no doubt that hydraemia

occurs and reaches its peak between the 26th and 33th
(3)week of pregnancy (Diekmann and Wegner) 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 
the growing foetus makes for haematopoietic substances.
Hot 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

(11)iron-poor milk) is suggested by Toveraud.
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 resulting from a deficiency of iron* Davidson.(12)
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 advised to include fruit in their dietary.

Also, anaemia may be due to a deficiency of the 
extrinsic 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 investigated by Wills and described in America
(14)

by Howland* The most frequent complaints in this 
anaemia 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, 
oedema, glossitis and albuminuria* A high colour index, 
macrocytosis and anisocytosis with a negative indirect



van denBergh reaction in the blood are usually present*
Hydrochloric acid is usually present in the stomach and
also the "intrinsic factor * as far as can be judged by

(15)
the presence of free hydrochlorio acid (Witts), though

(16)
Castle and Strauss point out that the intrinsic factor
may or may not be present in association with hydro-

(13)
chloric acid* Wills points out the amazing recovery
which takes place at delivery* She suggests that the
majority of the population are on a diet poor in the
extrinsic faotor, and possibly just sufficient to meet
normal requirements* When, however, pregnancy ocours
and the superadded 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 (Wills)

A diet deficient in meat, fruit and vegetables may
(17)be yet another cause of anaemia* Odin and Lindgren 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
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when a return was made to the poor and almost entirely 
farinaceous diet*

Thus,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. How

(18)
Mettier and Minot,point oat 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 or 
achlorhydria would tend to diminish the amount of iron 
absorbed 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*

(7)
Davies and Shelley have shown that there is a pro

gressive 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)

ually 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 
of the following observations* Bennett and Byle have

shown that the incidence of achlorhy^ri^t 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*

(23)Apperly 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 a 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.

Ihe 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

(16)
and Strauss), or permanently lost, as in true Addisonian
anaemia. In the latter, the features of the disease in
no way differ from Addisonian anaemia uncomplicated by
pregnancy. It may, in fact, be noted that the onset of
true Addisonian anaemia can sometimes be traced back to

(24)
a pregnancy. Cabot, quoted by Smallwood, observed that 
in a series of 1200 cases of Addisonian 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 pregnancy. 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 onoe 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
typical of a macrocytic anaemia. ^The erythrocytes are



10.
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 
patient survives labour, but blood transfusion may be re
quired prior to the confinement. The maternal mortality
in untreated patients is 30$ to 75$. Oases have also

(25) (26)been described by Petersen, Field, and Morgan, Studdiford,
(27) 

and Evans.
Finally mention must also be made of haemolytic 

anaemia of pregnancy* Occurring in both primiparae and 
multiparae, and usually in the last three months of a 
pregnancy 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 milli-

(15)
metre. Findings as to the colour index vary. Witts

(28)
claims that it is high, and Smallwood points out that

(15)it is about unity; Esch, Minot and Pohl (quoted by Witts)
on the other hand have described cases with a low colour
index. Anisocytosis, poikilocytosis and polychromasia
may be present, but macrocytes are few in number. Hormo-
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

(28)
reduced in number, although Smallwood has observed 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
perium, when it may prove fatal. Should the patient, 
however, survive the shock and strain of labour, recovery 
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

(15) (15) (28)
many months (Witts). As treatment, Witts, Smallwood,

(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

(15) (29)
of labour. Witts and Kersley and Mitchell 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

(15)
etiology, Witts suggests that it may be due to some ob
scure infection of the Bartonella 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 
prior to conception. Such diseases as tuberculosis or 
chronic pyelitis or sepsis may well result in impoverish
ment of the blood, as may repeated blood loss - the result 
of menorrhagia, haemorrhoids or peptic ulcer. The proba
bility is that such a 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 unknown 
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.HOT
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 ccs. per 
100 ccs. of blood or equivalent to 13.6 gms. of haemo
globin per cent. Using the Hewcomer haemoglobinemeter,

(31)
Wintrobe, 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 pregnancy in various parts of this country and in
America. The following tabulated paragraphs summarise
the literature on this subject.

(32)
(a) Galloway, of Chicago, in a series of 382 pregnant 

women drawn from private practice Min a fairly character
istic residential community** found the average haemo
globin value was 659* by the Sahli haemoglobinometer.(10)

(b) Bland, Goldstein and First in a series of 1000 
pregnant American women **from the tenements of the city



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 standard was given.

, \ (35) '(c) Moore in 300 consecutive pregnant women (Amer
ican) from private obstetrical practice found that the
average haemoglobin value was 79$.

(34)
(d) Mackay, in London, found that the average haemo

globin value of unmarried pregnant women on admission 
to a Home was 78$. A Haldane haemoglobinometer was 
used and so standardised that 100$ on the scale corres
ponded to 13.8 gms* of haemoglobin per 100 ccs.

(35)
(e) McGeorge, in Hew Zealand, in a series of 100 

unselected, consecutive, working class pregnant women 
found that the incidence of anaemia was low - 83$ of
the patients having 75$ haemoglobin throughout pregnancy.

, x (56>(f) Davidson, Fullerton and Campbell in a »*cross
section of the poorest classes of the community** in
Aberdeen and north east of Scotland, found that in 819
pregnant women the average haemoglobin value was 78$.
The Haldane haemoglobinometer was used and standardised
so that 100$ on the scale was the equivalent of 13.8gms
of haemoglobin and had an oxygen-carrying capacity of
18.3 volumes per cent.

(57)
(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 63$.

(5)
(h) Boycott, 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$. Again Haldane's haemoglobinometer 
was used and standardised so that 100$ on the scale was 
equivalent to 13.8 gms. of haemoglobin per 100 ccs. of 
blood or an oxygen-carrying capacity of 18.5 volumes per 
cent.

(38)
(i) Corrigan and Strauss, in a series of 200 pregnant 

women in America, found that the average haemoglobin 
estimation was 74$ at the beginning of treatment. The 
haemoglobinometer was standardised such that 100$ on 
the scale was equivalent of 15*6 gms. of haemoglobin 
per cent.

(39)
(j) Reid and Mackintosh, in 1108 unselected pregnant 

women attending the ante-natal dispensary at Stockport , 
found that 46$ had over 86$ of haemoglobin. Haldane's 
haemoglobinometer was used.

(27)Haemolytic anaemia is rare during pregnancy. Evaas,
in a series of 4.000 deliveries in London, did not find

(15)
one case. Beckmann, quoted by Witts, has described 6 
cases in 60,000 births "
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Of the pseudo-pernicious anaemia-, two oases have

(27)
been described by Evans, three by Petersen, Field and 

(25) (26)
Morgan, and one by Studdiford. Toland did not find
any cases of "primary11 anaemia in 670 anaemic pregnant
women.

Briefly, hypochromic anaemia seems, from the liter
ature, to he very common whilst the more dangerous types 
are fortunately not only relatively, hut 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 further 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 th€uOutdoor Staff. The report
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covers 110 oases.

file 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.

Bach 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, fhe majority of the esti
mations were made between 11 a.m. and 2 p.m. The Sahli
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Beitz haemoglobinometer was used and the blood was 
matched against the same background on each occasion*
She instrument was checked at intervals and it was found 
that 100# on the scale corresponded to 14*7 gms. of 
haemoglobin per 100 ccs* of blood which is equivalent to 
an oxygen-carrying capacity of 19.6 volumes per cent.

Red Cell Estimations. She pipettes used were of 
the standard pattern. She counting chamber was of the 
Buerker type with double Neubauer rulings.

Gastric Analysis. Most of the gastric analyses 
were performed on such out-patients as could be persuaded 
to attend for a fractional test meal. She method em
ployed 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*3 mg. of histamine was in
jected subcutaneously. Swenty minutes later a specimen 
of the gastric secretion was withdrawn. She injection 
of 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 Investigations* Reticulocyte estimations



were made by counting tbe number of_ reticulocytes ob
served in a field of 500 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 
cases: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. Prom this was obtained the volume of packed 
red cells.

The information obtained from these enquiries will
be examined in detail immediately. Thereafter two
cases of special clinical and haematological interest
will be discussed separately (Appendices I and II),etc. 
etc.
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Section III. ̂

A* GENERAL COffSIDEBATIONS.

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-(36)son, Fullerton and Campbell suggested that anaemia 
tends to 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 individuals. Adoption 
of this form of subdivision gave the followings

34 1st pregnancy (average age 24.5 years)
27 2nd H (average age 28 years)
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 

from case to case and from time to time in tbe same 
patient, it was decided that some method of simplifica
tion must be devised before tbe estimations could be 
discussed collectively. Tbe patients were therefore 
classified according to their degree of anaemia. For 
this purpose it was decided that tbe patients whose 
lowest haemoglobin value during pregnancy was -

100$ had no anaemia (5)*
between 81-99$ M 1st degree anaemia (43)

»i 61-80$ » 2nd •« » (41)
» 41-60$ » 3rd « » (19)
w 21-40$ w 4 th » w (i)

less than 20* " 5th- " " (1)
* (liO)
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-

(32)
gated. Galloway has shown that there is no difference
in the tendency to anaemia between primiparae and multi-
parae, as judged by the haemoglobin values. Bland,

(40)
Goldstein and First appear to confirm his findings, as
do also the researches of Castle and Strauss. In contra-

(35)
distinction to these is the work of McOeorge 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*

(41)
Fullerton t 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* Bach age group 
contained women during their third (or less) pregnancy 
and women in their fourth (or more) pregnancy. In a 
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

(39)and Mackintosh state that "multiparity in good social 
circumstances 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.

(32) (40) (6)
Galloway, Bland, Goldstein and First, Castle and Strauss,

(41)and Fullerton found there was no increasing liability to
anaemia with increasing parity. In contradistinction

(35) (39)
to this McGeorge, Reid and Mackintosh, observed that the
incidence of anaemia was greater with increasing parity*



This, however, is not the general opinion which favours 
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.

Ho. of ' 
Cases.

Average 
age in 
years.

Average
of
lowest 
Hb values.

Average
of
corres
ponding
R.B.Cs.

Primiparae 34 24.5 75.7 3.73
Para 2 27 28 77.6 3*77
Para 3 20 28 72.0 3.58
Para 4+ 29 35 76.0 3.86

Prom the above table it appears that there is little 
or no difference in the average red cell count or haemo
globin estimation between the primiparae, the para 2 and 
para 4+ groups. The 3 para group is slightly lower than 
the others because of the inclusion of two cases of very 
severe anaemia 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.
fable II.

Para-
group

Ho. of 
cases

Degree of Anaemia .. i Belowh v
0 1 2 3 4 5 Ho.

1 34 14 16 4 4 12
2 27 2 11 10 4 - - 4 15
3 20 - 9 5 5 - 1 6 30
4+ 29 3 9 10 6 1 - 7 22

Totals 110 5 43 41 19 1 1 21 19

It is apparent that 21 patients or 19$ of the series 
had a haemoglobin 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.

0. ASS and DEGHEE of ANAEMIA.
(40)

Bland, Goldstein and First in a series of 200(10)
pregnant women and again in another group of 1000 preg'
nant women found no relationship between age and degree
of Anaemia. In a series of pregnant women, Castle and(6)
Htrauss observed that the average haemoglobin and red 
deli estimations were the same above and below the age
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(35)

of 26 years. The results of McGeorge are in agree-(5)
ment with those of the above workers. Boycott 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 
76$ in the oldest group. The difference in ages was 
IQb years, which should be sufficient to allow of the 
demonstration of any decline in the haemoglobin level as 
age advances.



Section IV.
STAGE of PRBGHAHCY and its HELATIOHSHIP to AHAEMIA.

As hydraemia is least marked in the first trimester 
and beecmes more 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 recession of the hydraemia 
at delivery, further changes in the haemoglobin and red 
cell 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 puerperiurn are re
corded below and tabulated at the end of this section.

(32)
Galloway in a series of 382 anaemic pregnant women, 

SO»e of whom received treatment during gestation, found 
that there was a fall in the average haemoglobin and red 
tell estimations during the second and third trimesters, 
fitiin three days after delivery, an increase in haemo
globin and red cells occurred. Bight weeks post partum,

fee#Over> a fall in haemoglobin was observed.
In a series of 200 pregnant women, Bland, Goldstein

(40)
£«$ first observed that 33$ had a red cell estimation 
Wele# per in the first six months of



pregnancy; that 55$ gave estimations helow this figure
in the third trimester and only 26$ had estimations below(10)
this figure during labour. They also in another commun
ication demonstrated that of 94 gravid w omen with "normal11 
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$ 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 
puerperium to the activity of the blood forming organs.

The same workirs^in a series 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 decrease.

(34)
Mackay in 39 untreated anaemic pregnant women, 

nearly all of whom were primiparae, found that a slight



increase in haemoglobin occurred before delivery but 
that the rise six months post partum was negligible.

A slight fall in haemoglobin and red blood corpuscles(6)
was observed by Castle and Strauss towards the end 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
(7)

Shelley observed a decrease in the Hb., varying from 
8 to 1 7 and in the red blood corpuscles 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 end 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
(4)

Bennett. They also showed that the haemoglobin and 
red blood corpuscles rose to a peak eight days after 
delivery. Thereafter the figures fell gradually through
out the following five weeks, to recover slowly later.(8)Dieckmann and Wegner 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 reveale d. 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.

(45)
Fullerton in a series of pregnant women demons

trated a fall in haemoglobin in the third trimester, 
in the last week of 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.

From observations made on an unselected group of
(5)

pregnant women, Boycott demonstrated a slight rise in 
the mean haemoglobin value before delivery.

Table III.
Haemoglobin level in pregnancy and puerperium.

Ref.
no.

PREGNANCY Wi +. h H n 1 tu a a Ir
Trimesters of de!Livery . After deli17e ry

first second third* , before after 6wks 2mths . 6mtis

4
8
52
42
6
55
7

45
5

54 ,

progr
progr

essive f 
essive f 
progres
fall
fall
si. fell

all 
all* 
s.fall
fall
ISQ.

sL rise
fall

fall

rise
sl«rise

rise
rise
slaise

rise
rise
rise 
contd. 
fall cr 
rise 
rise

^rise
contd.
statior

fall

fall

tary fc

grad

madflsd
rise

>r 6 moi

• rise
ma&ed
rise

marked
rise

iths.
* rise 4 wks before delivery.
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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
livery, 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
tions which showed a progressive fall up to that point 
throughout the period of gestation.

After delivery the Hb. values rise, though apparently 
not to any great extent even when followed for six months.

Table IV.
Bed cell counts during pregnancy and puerperium.

Bef,
no.

Pregnancy Within 1 week 
of delivery After delivery

trimesters
before after 6wks 2mths 6mthsfirst second third

4
8
32
42
6
7
40
10

progres
normal

sive fal 
progres 

n
fall
it

1
s.fall*

ii
fall
ISQ.
fall
H
It

rise

rise

rise

rise
fall
rise

it
n
n

riseoa
fall
rise

fall
nacmal

fall

i

gradua

stat.

marked
rise
masked
rise

L rise 

rise

*rise 4 weeks before delivery.



The red cell counts varied, in most studies, in a 
manner 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. Four reports mention the possibility 
of a fall in the cell count at various times, even when 
an increase 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 e^rly 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 I.

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 80$. The composite curve oscil
lates above and below 80$ throughout the period of study - 
20th to 40th weeks - and there is 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" - in 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.

i - ! |

It can be seen that the majority of the readings are 
in the region between 80 and 95$. There are 14 estima
tions of 100$ 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 III.

Chart III

Most ol the readings range between \
three above the latter figure. There is a well-defined 
group between 55 and 65$ 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 IV.

The readings are equally distributed between 60 and



100$# Fourteen readings occur above 100$ and six below 
50$. In the first week of the puerperium most of the
readings are above 80$, 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
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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 various stages.

Chart VII.
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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 3 5th 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 5 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 5 4th week of preg
nancy, after which it runs at a level just 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 4i 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.

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,

Chart X .
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Chart XE.
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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.



C. Haemoglobin and red cells after delivery#
Since the literature, previously quoted, and the 

examination of figures just concluded are in agreement 
that there is no dramatic resolution of' the anaemic state 
following parturition, it may he of value to review the 
post partum estimations in more detail. Table 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.

P a rity  
and 

no. of 
each.

INCBEASE STATKBt
ABY. DEGREASE

Not
re 
cord
ed.

T o ta l
re 
co rd 
ed.

Ho. o f 
cases 
re co rd 
ed.

#  o f 
obser- 

- vaticns

No. o f 
cases 
record
ed.

N o .o f 
cases 
record
ed.

# o f
obser-
vatLaas

1(34) 12 40 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

(HO) 48 48 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 inr~the remainder - 8#,



there was no appreciable change* In can he seen that 
40$, 58$, 47$ and 50$ of the para 1, para 2, para 5 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 results of haemoglobin estimations done four to 
six weeks after delivery are recorded in Table VI*

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

Parity 
and 
no* of 
each*

INCBEASE soaxicH-
ABY. DECBEASE

Not
re
cord
ed*

Total
re
cord
ed*

No* of 
cases 
record
ed.

$ of 
obser- 

- vaticns
No. of 
cases 
record
ed*

No. of 
cases 
record
ed.

$ of 
obser
vations

1(34) 16 80 0 4 20 14 20
2( 27) 6 43 2 6 43 13 14
3(20) 7 100 0 0 0 13 7
4+(29) 14 77 1 3 17 11 18
(HO) 43 73 3 (5$) 13 22 51 59

Of these patients who had haemoglobin estimations per
formed 4-6 weeks after delivery 73$ showed an 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 written for. Eighty 
per cent of the primiparae who had counts 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 
eount was observed after corresponding intervals. The 
results are shown in Table VII.

Table VII.
Bed cell estimations within 10 days of parturition.

Pari ty 
and 
no. of 
each.

INCREASE s w m s z DECREASE
Not
re
cord
ed.

Total
re
cord
ed.

No. of 
cases 
record
ed.

$ of 
obser
vations.

No. of 
cases 
record
ed.

No. of 
cases 
record
ed.

$ of 
obser
vations.

1(34) 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

39$ 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



percentage of cases in the various groups showing an immed
iate increase. The primiparae, however, provided the 
lowest figure*

The effect of delivery on the red cell estimation 4-6 
weeks after parturition is shown in Table VIII.

Table VIII.
Bed cell level 4-6 weeks after delivery.

Parity 
and 
no. of 
each.

iINCREASE STADJmAHT DECBEASE
Total
re
cord
ed.

Bo. of 
cases 
record
ed •

# of 
obser
vations.

Bo. of 
cases 
record
ed.

Bo.of 
cases 
record
ed.

io of 
obser
vations.

Bot
re
cord
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 73$ 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



this feature of the haematological picture will be referred 
to later. Meantime 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.

(44)Dieckmann and Wegner find, in normal pregnancy, that 
a small increase occurs in the average colour index, with 
a lowering a t term and a further increase post partum. The 
range is between .8 and 1.44. 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 seen 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 
anaemia

C010UB INDEX
<  .89 .9 - 1.09 1.1+

No. of 
cases

first
second
third

10
12 14)

16j 34

none
first
second
third

2810
3

iij 27

io.j

4+

TOTALS

first
second
third
fourth
fifth

none
first
second
third
fourth

7
4
3

3
78 
2

20

29

17 79 14 110

these 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.), and one with a 5th degr.ee anaemia (under 20$ Hb.).

Briefly, 87$ of the series showed a normal or sub
normal colour index, i.e. had a hypochromio anaemia. This 
is 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 
c onsidered.

E. Price Jones Curves.
Price Jones Curves were done in 26 patients during

(45)
pregnancy. Price Jokes gives the average diameter of
the red blood corpuscle in healthy women as 7.2^, with a
range from 6.686 - 7.718M .

(44)
Dieckmann and Wegner showed that there is a definite 

increase in the s ize of the erythrocytes during pregnancy 
reaching a maximum between the 2 6th and 35th weeks. A 
slight decrease in size begins just before term and is 
continued 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. (Ike actual Price Jones 
curves are attached to the respective case histories in 
Appendix III). The haemoglobin and red cell estimations 
are those performed on the same day as the haematocrit 
readings were taken.

Table X.
Bed cell diameter, haematocrit, ce11-volume index

in pregnancy.

AGE Hb/o
B.B. Cs 
mill
ions.

BED CELL DIAMETEBS $ Cell.
Volume
Indexyrs. .Low Normal High

naema—
tocrit

Prim ip.
(5cases)

31
18
28
17
?

60
100
81
92
75

3.80
4.40
4.10
4.32
3.20

6.45
7.09
7.09
7.09

7.74

28
37
36

.84
1.00
1.00

2 Para 
(4cases)

27 
23
28 
23

60
62
88
85

3.12 
2.10
4.12 
4.32

7.09
7.09
7.09

7.74

29
34
31

1.07
.99
.86

3 fara.
(5cases)

27
27
28 
27 
29

70
20
70
80
62

4.68
1.153.60
4.00
3.12

(6.45-
(6.77
6.5

7.42
7.42

7.74

-
-

Para 4+
(llcases)

34
37
32
34
37
43
37
32
38
ll

40
50
58
60

100
80
100
60
64
7866

3.60
3.333.68
3.40
4.90
4.20
4.20
2.90
3.03 
3.94 3.32

6.45
6.45
6.45

6.77
6.77
6.77
7.09 

(7.J)9 
(7.42
7.09 
7.42

7.74

23
25

32

29

.83

.80

.91

.89
TOTALS t 6 15 4 10 "10



Of 25 eases in which. Price-Jones 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 60fo  

haemoglobin was found in all three categories of red cell 
size, low, normal and high - the colour index in each of 
these instances being below unity.

P. The Cell Volume Index.
C74)Dieckmann and Wegner in **standard blood1* give the 

volume of the packed red cells as 45 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-

(31)trobe in a group of normal healthy women gives the volume
(46)

of packed red cells as 42,while Haden i& a 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 1.1.



Haematocrit readings were taken in 27-patients during 
pregnancy# These readings together with the corresponding 
cell Volume 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 1.1.

Table X I.

Degree of 
anaemia Haematocrit Cell volume 

Index.
Primiparae First 37 1.00w 36 .96II 31 1.01H 32 .93It 39 1.03

Second 36 1.00it 38 .98w 32 .87ti 30 .82ti 34 .93ii 34 1.12n 39 1.04
Third 28 .84

Para 2. None 37 .97
ii 39 1.05

First 31 .86
ii 34 .99
ii 35 .87

Third 29 1.07it 29 .94

Para 3# 
— _________

First 39 .96
^ .1 1111 1 111*1 Para 4+. First 32 .91n 42 1.01

it 31 .77
Second 29 .89
Third 25 .80n 23 .83



Only in one instance did the mass of centrifuged 
cells reach the normal level. The remaining twenty-six 
gave readings down to 2 3 volumes per cent., in a third 
degree anaemia of the most fecund group (Chart XIII).

Chart XIII. - 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 cell volume 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.

■«
i

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



of this work, reticulocyte counts were done as part of 
the routine blood examination. It was found that, 
irrespective of the degree of the anaemiaf retieul6- 
cytosis was absent during pregnancy, the counts invariably 
showing less than one per cent. Similarly, after.de
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$.
In three other patients, receiving irontherapy reticulo
cyte cfcunts were done from the day of delivery onwards. 
Before the commencement of iron, the reticulocyte count 
in each case was less than one per cent. One patient 
had a reticulocytosis of 2$ in the presence of an increas
ing red cell count. In another, 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* Qfo.

These examples serve to show that there is no general 
defect in the bone marrow but that the stimulus to reticn-



oyte formation is lacking in the ma^rity of pregnant 
women. Hence the absence of any attempt at repair of 
the deficiency in erythrocytes. The high colour index 
already noted in some lyfo of the present series, 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 
causes fall to be considered later •



Section V. 
GrASTBlC ANALYSES.

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

(19)
Castle and Strauss 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 Carlson^ 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 (5 post-hist.anacidity 
(7 ̂  lOccs.B/10 HC1.
(8 -<20ccs H "

6 acidity normal.
24 cases examined.

They observed that 18 of the 24 apparently normal 
pregnant women had a gastric secretion below normal* Of 
these eighteen, three patients had post-histamine gastric 
anacidity. Seven patients had less than 10 ccs* 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
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meals of 2 1 of these apparently normal pregnant women, 
they found a 50$ decline in the maximum free acidity from 
the3 *d 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 
(7)

Davies and Shelley working 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 aoid 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, 30 ccs. IT/10 HC1.
»» third M , 15 " H w

puerperium, 42 M n 11

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-
(47)

nancy Strauss found that post-histamine gastric anacidlty 
was universal.

In another series of 36 pregnant women with haemo-
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globin values below^45$> including six_jaacrocytic anaemias, 
Castle and Strauss found that a little over half of the 
number were quite unable to secrete free hydrochloric acid 
in the gastric juice even after delivery. Houghly. 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 than 
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 2 6 pregnant women with haemoglobin
(5)

values below 80$ Boycott found that hypochlorhydria or 
achlorhydria, even after histamine, was present in all the 
patients who had test meals performed.

The possibility that hydrochloric acid secretion dim-(20)
inishes with increasing age was proposed by Witts. In his 
investigation of unexplained secondary anaemia in 38 pat

ients, almost all of whom were women (? 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



age. The incidence of achlorhydria in the non-pregnant 
population observed by Hartfall and Bennett and Byle has 
been referred to earlier in this work (pages).

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- 
nozmal 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 puerperium 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 
pregnant women in 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 
many 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 211.
Age, gastric acidity, degree of anaemia, and diet.

Case No. AGE
yrs.

Degreeof
Anaemia

Max.Gas 
ccs.N 

Test Meal
trie Acid 
/10 HG1. 
After Hist.

M e t

Primip. s
7 18 first 40 N.H. G. G.9 21 i i 15 44 G.// 24 n 40 20 P.
8 27 it 0 N.H.G. G.
G 28 ft 38 53 G.
(8 17 second 28 30 G©
o39 20 it 25 8 ?
'9 21 ti 43 25 G.<3 8 22 n 20 (no Spec.) P.n 26 it 32 50 G.
as 28 it 35 0 G.
t s 31 h 20 35 G.'34- 26 third 0 N.H.G. P.
33 31 it 0 95 P.

Para 2 s
4/ 25 none 23 N.H.G. G.
47 23 first 0 0 G .
3^ 28 i i 30 45 G •
44 28 i i 30 32 P.
s 1 35 « 25 35 G.
35 36 tt 40 60 P.
tf8 23 second 23 0 G.
S 1 27 « 20 40 G .
So 30 it 30 (no Spec.) P.
58 33 it 38 0 P*
49 33 it 42 20 G.43 27 third 20 N.H.G. G.
43 27 it 0 0 G .



Table XII (contd.)
Case No. AGE

yrs.
Degree of 
Anaemia

Max.Gastric Acid 
ccs.N/10 HC1.

Test Meal After Hist.
Diet

Para 3:
<57 23 first 48 N.H.G. P.
77 27 second 39 N.H. G. G.
74 27 11 42 N.H.G. P.
1G 29 n 24 N.H.G. G.
7 6r 38 it 35 60 G.
7° 50 third 38 60 P.

R PP. IT 40 it 0 0 P.

Para 4+:
n 37 none 0 0 ?93 34 first 0 0 P.93 35 ri 18 54 P.<59 36 t! 30 35 G.99 29 second 3« 72 G.
for 35 i i 0 0 G.
rcy 36 i i 40 0 P.
foG 38 it 0 0 G.
(C ( 43 it 30 58 ?
& ( 32 third 33 11 P. '

33 11 0 0 :S'O 34 11 0 0 p.
74 57 h 0 0 p. ;

N.H.G, = no histamine given. 
P. a 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.



Table XIII.
Age, degree of anaemia, and gastric acidity.

Parity Av.age 
of group 
yrs.

Ho. of 
. cases

DEGREE OP 
ANAEMIA

GASTRIC
ACIDITY No free 

HC1 with 
Histamine.

<k.
0 1 2 3 Normal Low None

1 25 14 — 5 7 2 10 1* A ?
5(2 ?

2 29 13 1 5 5 2 11 - 2 15
3 31 7 - 1 4 2 6 - 1 14
4+ 35 13 1 3 5 4 5 .1* 7 54

TOTALS > 47 2 14 21 10 32 2 13*

* = good response to histamine.
$ * 2 were not given histamine,

low = max. free HOI <C 20 ccs.

It is seen that 32 (or 68$) of the patients subjected 
to test meals had free hydrochloric acid in normal quantities 
in the stomach at the time of testing. In Only two patients 
was hypochlorhydria present and both responded well to 
histamine injection. Thirteen patients showed achlorhydria 
in the ordinary test meal and eleven of them were given 
histamine subcutaneously. Of these, only one gave any re
sponse (95 ccs. of N/10 HC1 being found in the post-hista
mine specimen). The remaining two cases were not given 
histamine, since, as has been pointed out previously (page 
19 ), it was not deemed advisable to give all outpatients 
this drug in case of shock. It would appear, therefore, 
that at least 10 (or 21$) 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 
Achlorhydria - 10

It appears that there is a preponderance 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 the 
production 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 
XIII). This could not be determined in the primiparae as 
two of the cases did not receive histamine and the only 
other case gave a good histamine response. In the 2 para,
3 para and para 4+ groups it was found that 19$, 14$ and 
54$ respectively had persistent achlorhydria. Prom 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

First Second Third
2 2 6



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.



Table XV.
Gastric acidity at various stages of pregnancy.

cos.N/10 HQ1.
Time of test 

weeks.
No. of 
cases ACHLOBHYDBIA L0W< 20 ccs .NORMAL 20cc+

No. $ No. No. ' *

Before 20th 3 —, mm 3 100
21st to 30th 15 3+1* 20 1* 10 66
31st to 40th 29 7+2® 25 1* 19 65

* = good histamine response.
® s no histamine given.

It will be seen that 20$ of the patients having test 
meals between the 21st and 30th weeks of pregnancy had per
sistent achlorhydria, while 25$(app.) of those with test 
meals between the 31st and 40th weeks had persistent achlor 
bydria. Sixty-six per cent, of the patients having test 
meals between the 21st and 30th weeks of pregnancy and be
tween the 31st and 40th weeks secreted normal quantities of 
free hydrochloric acid.

So far as can be judged from these collective figures, 
it appears that the incidence of achlorhydria and of the 
secretion 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). From this table all cases of achlor
hydria have been excluded.



Table XVI.
Maximum amounts of free HOI in ccs N/10.

Time of test, 
weeks.

No. of 
cases

Less than 
20 ccs

More
20

than
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

*31st to 40th 20 18 36, 39, 38 31.3
35, 38, 30
22, 20, 23
25, 20, 42
30, 40, 38
32, 30, 40
30.

It appears tbat 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, the remainder had a fairly adequate 
quantity, not only in the earlier months but also later in 
Pregnancy. It follows that whatever be the cause of the 
anaemia of pregnancy, in about 70$ of cases the stomach is 
not seriously at fault.



y\.

Section JTI.
DIET and INCOME.

Â JDist«
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 to
anaemia. 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#

(48)
Jones and Tocantins suggest as a suitable diet in

pregnancy, one moderate in protein, low in fat and of a
(49)

high vitamin content. Green-Armytage thinks that the 
pregnant woman should have a diet of food stuffs which con* 
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 particular potatoes, 
peas, carrots, asparagus and prunes.

The League of Nations Commission (Principles of Diete
tics by Hutchison and Mottram) recommend at least one litre 
of milk; 4 ozs. of meat, fish or poultry; one egg; one 
ounce of cheese; 4 ounces of green leafy vegetables; 8 ozs. 
of potatoes and l/2rd oz. of dried legumes with one drachm
of cod liver oil per day.

(6)
Castle and Strauss, for the purpose of classification,
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regard the provision of meat, frui£ and vegetables less
than three times a week as a poor diet during pregnancy.

( 50)
Irving, in a series of 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. Prom this he concluded that diet alone did not
provide enough of these anti-anaemic substances.

(35)In another series of pregnant women McGeorge found 
that only 8.3$ of those with a haemoglobin above 75$ ate 
no meat while 14*5$ of those with a haemoglobin value be
tween 60 and 75$ ate no meat, i.e. a more severe degree 
of anaemia was found in the more "vegetarian" patients.

It is a difficult matter to decide what criteria to 
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 
unless one can be given at the same time an idea of the 
weight of the portion eaten. Beef, beiig 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 poor and good diets to the degree of anaemia found, 
(Table XVII).

Table XVII.
Meat content of diet in pregnancy.

Diet No.of cases 0
Deg]
1

ree of anae 
2 | 3

jmia
4 5

Door 52 5 19 19 10 1 _
Good 50 1 21 20 7 - 1

fto 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. Prom these figures it is not 
evident that there is any relationship between the degree 
of anaemia 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
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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 
cases

POOR
No.

DIET
$

GOOD
No.

DIET
. $ .

No record

1 34 10 29*5 19 55.8 5
2 27 15 55*5 11 40.8 1
3 20 10 50 10 50 -
44- 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 50$ 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 anaemia.

Degree of 
anaemia

PRIMIP. 
Good Poor

PAHA 2* 
Good Poor

PAHA 3. 
Good Poor

PARA 4+ 
Good Poor

TOTAL. 
•Good Poor

0 2 m 1 1 1 3L_
1 9 2 4 7 5 4 3 6 21 19
2 9 6 5 5 3 2 3 6 20 19

1 3 1 2 2. 1 1 4 3 3 7 10
4 — _ mm 1 1
5 mm 1 mm 1

Ho record 5 1 - 2 50 52

Of the 19 patients with a haemoglobin value below 60fo 
i*e. third, fourth and fifth degrees of anaemia, 11 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 withjbhe 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 intake.

Parity MOBE THAN 
3 TIMES 

fruit eggs
OCCASIONALEf 
fruit eggs

NONE 
fruit eggs

NO BECOBD 
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

TOTALS, 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 "good11 f four as "poor”



and one was not noted. When the degrees of anaemia for 
these oases 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 occur 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
ACIDITY

DEGREE OP ANAEMIA 
1 2 3

Normal 4 4 2 10
Low 1 1 - 2
Nil 1 - 5 6
TOTALS, 6 5 7 18

Prom 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 
s erious.

(16)
Castle and Strauss in a series of 30 pregnant women

anaemia
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.



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 fall in the "spending capacity** per head of the 
family. As there are very few references dealing with exact 
income and its relationship to anaemia in pregnant women, 
it was decided to compare the incidence of anaemia in preg
nant women drawn from private obstetrical practice with that
found in patients attending the antenatal dispensary.

(41)
Fullerton in a representative 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 
baemoglobin below that figure*

At the Stockport Corporation antenatal clinics, Reid 
(39)

and Macintosh 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 13$ of those with a spending capacity of under 
12/- per week had less than 70$ haemoglobin, while only 5$ 
of the more affluent group could be so classified.

That working class*pregnant women need not necessarily
(35)

be anaemic has been demonstrated by McGeorge in Rew 
Zealand. Taking 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 
(40)

First found that 62$ of them had a haemoglobin value below 
75$, while among pregnant women in the hospital wards 80$ 
fell below that standard. Red blood cell estimations re
vealed that only 26$ of the private patients had less than 
three and a half million erythrocytes per cubic millimetre, 
whilst 52$ of the poorer ward patients were below that 
figure.

(32)
In distinction to this Galloway points out that 

hypochromic anaemia need not be confined to the poorer
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classes. Becording the haemoglobin estimations of 222
ff

private patients in a fairly characteristic residential
m

community - Chicago*s North Shore suburbs - he found that 
6 5$ had a haemoglobin value below 65$ and a red cell count
below four millions per cubic millimetre.

(55)
Moore found, in a series of 300 consecutive pregnant 

women taken from private practice, that the average haemo- 
$>bin value was 79$ and the average erythrocyte count was 
4,342,610 per cubic millimetre.

Table XXII.
Income relative to anaemia.

Author Total no. 
of cases.

Spending
capacity
oerH*nerwk*

Haemoglobin
Erythrocyte 
count in 
mill./c.mm.

Fullerton 552 (164 
(168

- 15/- 
+ 15/-

32 under 70$ 
24 " "

Be id & 
Mackintodi

1108 - 12/- 
+ 12/-

144 " " * 
50 " "

McGeorge, 100 "working
class" 75 over 75$ 

14u3Ger " mm

Bland, 
Goldstein 
& First

200
100

♦’hospital"
"private^1

"'160 " « 
, 6 2  " **

52$) under
26$) 3i

Galloway 222 "private" 1144 " 65$ 65$ below 4.

Moore 300 "private" average 79$ 8V• 4^542#
Present
series 95 (65 

(50
- 15/— 
+ 15/-

28 under80$ 
22 * "
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Table No.XXII gives a brief summary of the investiga
tions of thfe 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 LEGBEE OF ANAEMIA
capacity 
P« head. 0 . 1 . . 2 3 4 5 Totals

2/6-4/11
5/0-7/5
7/6-9/11

_10/0-U/ll

1
2
2

2) 32
6) or
7) 80$ 
17)

t!15or
7)44$

ii11 
$]S *

1
1

7
15
13
?o... .

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 32 (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 
1st degree anaemia with the number of patients in the second 
and third degrees of anaemia combined, it is found that up 
to and including a spending capacity per heqd per week of 
9/11, the groups are fairly well balanced. In the 10/- to 
14/lld. 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
proportionate amount, on clothes and overhead household ex
penses. 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.



Section VII. 
CUBICAL FEATURES.

Since anaemia lias 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 anaemiay-fatigue, palpitation, breath
lessness, giddiness, loss of appetite, headaches, faint
ness, etc. In pursuit of this assumption an investiga
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 Table (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 symptomatic 
evidence of anaemia and this occurred more often in the 
more severe forms of the latter, whereas the digestive 
disorders showed a preponderance in the milder degrees 
of anaemia. From 40-60?& of all women making a complaint 
were upset by the digestive abnormality. In short, it 
would appear that anaemia of pregnancy is practically 
symptomless.

The physical signs of abnormality noted on clinical
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Table XXIV, 
Complaints during pregnancy.

Primip. Para 2 Para 3 Para 4+ Totals

Total no. in 
each group.

Ho. with 
complaints.

34 27 20 29 110

15 13 14 19 61
Degree of 
anaemia • 1 2 0 1 2 3 1 2 3 5 0 1 2 3 4

Giddiness
Headaches 
Poor appetite.
lassitude and 
weakness.

(Heartburn,
( heaviness,
( pains p.c.
(
(ditto as f> of 
( complainers,

1 1)..... _\
1
1 1

1)
2) 7)

7 1

1 1 1 )
3)

7 4*5 1 6 3 3 - 1 8 3 4 1 54

41 39 60 55

* including one with sore tongue and 
dysphagia.



examination of the patien-ts in t his series are recorded 
in TAble XXF.

Table XXV”.

Parity Degree of 
anaemia

Ho. of 
cases Clinical Signs.

primip. 1 1 Hyperpiesia and albuminuria.
2 2 1 - dental caries 

1 - spleen palpable.
---------_____ 3_____ ___1____H^er^iesia and albuminuria.___

Para 2 3 1 Chronic nephritis.

Para 3. 2 2 1 - papillae disappearing. 
1 - dental caries.

3 2 1 - Koilonychia, hoarseness, 
glossitis.

1 - Baynaud*s disease.

5 1 Slight icterus, splenic en
largement.

Para 4+ 1 3 Papillae disappearing.
2 1

1
1

Dental caries 
Papillae disappearing 
Glossitis and brittle nails.

3 1 Brittle striated nails, hoarse
ness.

It appears tliat 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



bad gross dental caries. Two paiients, both primiparae, 
developed a raised blood pressure and albuminuria to
wards tbe end of pregnancy. The lowest haemoglobin 
values recorded in tbese two cases were 88$ and 48$. 

Wbetber any relationship exists between anaemia
and toxaemia of pregnancy is doubtful but Davies and

(42)
Walker observed, in a series of treated and untreated 
anaemic pregnant, women with a haemoglobin value below 
70$, that there was in the untreated group double the 
number of patients with elevated blood pressure, most

(51)
of whom were pre-eclamptic. Moore and Pillman-Williams
noted that toxaemia during pregnancy occurred in only 
one 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 XOT.

Parity Excessive Loss 
during Menses*

.Loss during 
pregnancy.

1 6 (1,3,2,1,2,1) -

2 3 (1, 2, 1) -
3 4 (5, 2, 1, 1) -
4+ (2, 1, 2) 1 (3)

16

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



The anaemia found during pregnancy might, of course, 
have had its origin in some purely obstetrical or gynae
cological condition, e.g. menorrhagia, bleeding during 
pregnancy, excessive 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. XXVII. Seventeen 
patients were found to have some form of complication.

Table XXVII.

Par DEGREE of ANAEMIA in PREGNANCY.
ity, 0 1 2 3 5
1 - 1 -r Free 

loss at 
delivery.

2 - Free 
loss at 
delivery.

1 - Toxae
mia with al
buminuria.

1 - Pyrex
ia.
1 - Toxae
mia & al
buminuria •

2 1 - Free 
loss at 
delivery.

1 - twins 
and sepsis.

1 - twins. 1 - nephri
tis.

3 - - - 1 - sepsis,. (special 
_case_]

4+ - 1 - twins. 1-free loss 
1 - sepsis 2 - Free loss. -

Totals 1 5 5 5 1



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.
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Section VIII.
TREATMENT.

It has been amply shown that anaemia, 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 next to be
di scussed.

(34)
Mackay in a study of 85 pregnant w omen - chiefly

primiparae - whose average haemoglobin was 78$, administered
iron and ammonium citrate in doses of 10 to 50 grains daily
to alternate cases. In both groups (treated and untreated)
% slight rise in haemoglobin occurred before confinement.
Six months after delivery, however, the treated and untreated
groups showed a rise of haemoglobin amounting to 12$ and 5$
respectively. The beneficial effect of iron therapy in
hypochromic anaemia of pregnancy has been pointed out also

( 48)oy Jones and Tocantins.
In their studies of nutritional anaemia of pregnant 

(9)rats Beard and Myers demonstrated that a diet of liver and 
yeast 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, Peldman and Steen-



n
(2)

book 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 ood liver 
oil*

(42)
Davi s and Walker 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

(4)Richter, Meyer and Bennett found that a mixture of liver, 
iron and haemoglobin produced a progressive increase in 
haemoglobin 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 
oases, however, showed a more rapid replacement of haemo- 
gbbin.

(35)In New Zealand, McGeorge 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 
under treatment•



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

sulphate or iron and ammonium citrate to anaemic women pro
duced an increase in haemoglobinland red blood corpuscles 
during pregnancy*

The effect of iron therapy in a series of 200 unselect-
(38)

ed anaemic pregnant women was studied by Corrigan and Strauss* 
Every alternate case acted as a control, and the average 
initial haemoglobin value was the same in both groups of 
patients. The treated cases, who received 7i 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

(50)
unaltered. Irving in a series of 60 pregnant women, in
cluding controls, with hypochromic anaemia observed that 
the patients given iron and copper gradually improved during
pregnancy. At University College Hospital, London, Boy-

(5)
Q3tt 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 
to 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 administration was continued till the fourth 
week of the puerperium. Two cases, which will be described



in detail later had, in addition, Campolon and hlood 
transfusions. Accordingly, there are 12 cases on which 
to hase discussion of the value of iron in treatment of 
anaemia of pregnancy. The following table (XXVIII ) gives
the results recorded.

Table XXVIII. 
Administration of Iron during pregnancy.

Haemaglobin f

Para , Case 
Ho.

Test Meal Treatment
begun

Startof
Treat
ment.

Before
Deliv
ery.

Post
10
Days

Par-bum 
+ 4 
weeks•

1 27 Ho Meal 36th wk. 74 80 75 96
1 34 0 - 0 36 " ii 48 60 60 85
2 52 Ho Meal 34 " ii 80 70 86 88
3 70 37 - 60 34 " Tt 50 72 80 82

C n APP.I 0 - HHG. 37 " IT 28 30 20 45
TT 76 24 - 30 21st n 65 80 - 100

C n APP.II 0 - 0 37th ir 60 42 18 28n 79 Ho Meal 33rd ii 64 80 85 88
4 80 0 - 0 28th it 60 64 68 80
5 94 0 - 0 33rd ii 42 62 55 50n 84 Ho Meal 36th ti 48 88 72 88
ti 81 32 - 11 35th u 60 75 50 -
7 99 Ho Meal 30 " it 66 78 93 : 90
ii 82 0 - 0 31st it 65 70 58 -

0 - 0  s no response to histamine. 
0 - HHG s no histamine given.
C - Oampolon

The majority of women began to take the iron between 

the 30th and 36th week of pregnancy. In deciding to ad-



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 eases, five showed a fall of which three might be 
accounted for by loss of blood at delivery: of the re- 
mdning 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 performed. It 
was found that relative to the haemoglobin estimation 
immediately after delivery:-



4 showed an increase of 12-25?& haemoglobin*
4 were stationary.
1 had lost 6̂ ,
1 who had no estimation immediately after delivery 

had an increase of ZQf> 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 X X I X .
Administration of Iron in the puerperium only.

Para Oase
Ho.

Test Meal 
cc H/10HCL

Haemoglobin
Before 
delivery.

10 days 
post.part.

4-6 weeks 
post.part.

1 3 Ho meal 85 70 82
TT 33 0 - 9 5 62 45 82
TT 17 32 - 50 62 52 55
TT 26 Ho meal 70 65 80
3 77 3 9 - 1 2 67 65 96
8 85 Ho meal 40 50 -

Of these patients who had treatment only in the 
puerperium, four showed an increase in haemoglobin rang
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 
increase of 37?® was delivered of a stillborn infant, so 
that the absence of lactation probably helped to produce 
this very marked rise in haemoglobin.



-It is evident that the average increase in haemo
globin of these cases having iron therapy during preg
nancy was 12?© before delivery. The average increase 
in the patients having iron therapy beginning 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 results in this series. It 
may be that the doses given were not large enough for 
the combined maternal 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 
generalisation, 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
pared with that of Price Jones. The latter quoted a 
normal 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$



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 
subjects studied 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 menstruation 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, there 
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 
maj ority of previous work indicated a considerable de
crease in both haemoglobin and red cells during and es-



pecially towards the later months of^gestation. The
present series 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 a normal healthy woman has already been

(52)
shown to be 98$ Hb. and Vaughan quotes the normal red 
cell figure as 5miHs per 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 eases 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 15$ 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 anaemias 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 analysis^as 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 fre 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 "good11 diet in the present 
work does not err in the direction 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 "poor” 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 required 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$



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 histories 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 HC1 to pregnant 
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 toxaemia 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.

Finally, 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
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whom no benefit could be seen, there are three obvious 
"excuses" - (1) the iron had not been taken, (2) an in
sufficient dose for mother and foetus had been prescribed, 
and (5) 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 hardly 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 instituted, 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.



APPENDIX I*

Case No.Ksfr-)? 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 serious physical 
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 
had been unsatisfactory and greatly reduced in an effort 
to obtain relief from the indigestion. Actually it had 
consisted largely of toast and lemon water. Previously 
she had eaten meat and fruit daily.

The spending capacity was 13/- per head per week.



One sister had died of phthisis pulmonaiis.

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°F. 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 abnozmality. 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) Renal. 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.

(6) Obstetrical. She was delivered of a living child 
whose haemoglobin was 145$« She required blood trans



fusion before, during, and after delivery. Post 
parturn 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 
were negative.

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

(i) Oastro-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 14th day before delivery till 
her discharge. Transfusions of 400 ccs. of citrated 
blood were given on the 6th and 14th days after admis
sion, at delivery, and again 7 days after delivery.

(k) Haematologioal Findings.
(i) Haemaglobin. No observation was made before 

admission. A progressive fall in Hb. occurred 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.

(iii) The colour index was always about unity.
( iv) The Price'Jones Curve \<°°

showed that the average size of the .M 
R.B.Cs was below normal - 6.5 K

(v) Reticulocyte Counts. No 40
- <fO

reticulocytosis was observed before JO 
delivery. On the 11th day of the pu< 
appeared, the maximum count (7*2?o) b<
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

01 £D j A N\ 6'VXu.



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).

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

reticulocytosis was observed before
delivery. On the 11th day of the puerperium reticulocytes 
appeared, the maximum count (7*2$) being observed on the 
19th day.

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.

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

(iii) The colour index was al
(iv) The Price-Jones Curve

showed that the average size of the 
R.B.Cs was below normal - 6.5 ^

(v) Reticulocyte Counts. No

(vi) White Cell Count. No observation was made

(vii) The Differential Count. Ten days before



delivery immature white cells of the granular series ard a 
few nucleated red cells appeared. This was again found 
on the 11th day of the puerperium.

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

(ix) Fragility of red blood cells was normal.
Marmite t.d.s. had to be discontinued ©fter 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, ©n the 
11th 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 madej by paying a special visit, being the highest 
recorded in the entire period of study - 34 months.

The counts. etc. are detailed in-̂ fche table.



In the accompanying Chart is shown the course of
the anaemia.

Chart
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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



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 
an 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 reticulocytosls 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.

(f) That the condition might be due to a toxin is 
suggested by the appearanoe of bile "salts in the urine.



(g) The absence of any pelvic lesion negatives the 
question of puerperal sepsis.

(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.Cs 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

after discharge substance. The continued improvement/!without therapy)
is against pernicious anaemia. The presence of fever
and continued blood regeneration suggest that the case
was one of pseudo-pernicious anaemia of pregnancy.

Final Diagnosis.
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.



APPENDIX II.

Case Bo.Ufsfr): 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 had 
bilateral sympathectomy performed for Raynaud’s disease 
thirteen months prior to admission. Her menstrual and 
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) Fever. She remained afebrile till three days 
after delivery when her temperature rose and remained 
vacillating between 98^ and 100° FOR ONE month.

(b) Cardiovascular. No abnormality was detedted in



heart. The blood pressure was 120 mms. Hg. systolic, 
and the diastolic pressure was 80 mms. Hg. Following 
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, 
vcmiting and bleeding from the nose. Raynaud’s disease 
rapidly developed affecting fingers, nose and ears.

(c) Respiratory. - No abnormality was observed.
(d) Castro-intestinal. 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 
fchild 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 delivery and continued to fall till 13th day of 
puerperium, thereafter, a progressive increase occurred 
till her dismissal. A further increase was observed 
when she was examined as an outpatient.

(ii) The red cell estimations ̂ followed the



course of the haemoglobin closely. -
(iii) The colour index was about unity.

(iv) Beticulocytes. No reticulocytes were ob
served until the 23*d 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 18,200 per c.mm.

The haematological findings are tabulated below.

Days
from
Deli
very

Hb$ BBC
mills. C.I. W.B.C. loBet-

iculo
Treatment

80 60 2.48 1.22 Blaud’s pill ii tds.
1 40 2.02 1.05

DELIVEBY
6 30 1.56 .99 nil Blaud*s pill iv t.d.s.
9 25 1.32 .96 Blood transfusion,

300 ccs.
13 18 1.08 .85 Thyroid gr.-§- b.d.

Campolon 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
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Hi sc us a ion.
The diagnosis is problematical. The possibilities 

considered were aplastic anaemia, or an anaemia attri
butable to vitamin £. deficiency, lack 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



ninth day necessitated a blood transfusion of 300 ccs. 
This was followed by a severe attack of Raynaud*s dis
ease as already pointed out.

On the 13th day a still lower haemoglobin level 
was reached (18$) but owing to the upset which followed 
the previous blood transfusion, it was not deemed advis
able to repeat this form of therapy. As a last resort, 
therefore, 2 ccs. of Campolon was given daily, intra
muscularly, with thyroid gr.J b.d. till her discharge, 
when all therapy was stopped. Ten days after commence
ment of Campolon a reticulocytosis with an increase in 
haemoglobin and red blood corpuscles occurred. A steady 
increase in haemoglobin and red blood corpuscles took 
place till her dismissal when all therapy was stopped.
A further increase of 10$ 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 
anaemia, the fever, the response to Campolon and the 
continued improvement 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,

Le livery:
1 wk.p.p.' 
4 wk.p.p.

Week Hb. R.B.C. C.I. Degree
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
36 102 4.92 1.04
58 95 4.47 1.06

95 4.58 1.04
105 5.26 1.0

* post partum.

Haemato-
crit.

38

Case Ho.2: Mrs.G.
Aet 28, a primipara, had no complaints during 

pregnancy or 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 week.   " p L.
Week Hb. RBC. C.I. Deg.
20 88 4.52 .97 1st a*
24 82 4.20 .97 ■>0
30 81 4.12 .97
35 92 4.64 .9
37
39

85
95

4.47 
4o 72

.95
1.01

If

Delivery: 40 95 4.45 .1.06 -JO

5 days p.p. 90 4.85 .95
4 wks. p.p. 95 4.96 .96 --40-



Oase Ho.5: Mrs.L.
Aet 20, primipara, had slight sickness during 

pregnancy. L0ss 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.
30 90 4.20 1.07
33 92 4.36 1.05
35 88 4.12 1.07Delivery: J8 8? 4.08 1.05

2 days p.p. 70 3.93 .9 -
6 days p.p. 70 3.94 .9
4 wks. p.p. 82 4.08 1.01

Beg,
1

Haemato-
crit.

32

Case No.4: Mrs.P.
Aet 29 years, a primipara, complained of heart

burn 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. Fruit was 
absent 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 p.p. 85 4.39 .97

Case Ho.5i Mrs.B.
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 exercise 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 1 Trpru

ERRATA.
Case No. 6:
Test raeal done on the 36 th wee]' of ore m e  new

i'ast t i  f 1 It ±i 1# 2 2i 2i 2§
Comb, acid 35 20 5 5 25 28 13 32 28 40 50 42 68
tree mi  23 10 0 0 12 14 0 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
the diet, 
a week.

Delivery:

meat daily; eggs and
She had exercise in

Week Hb . SBC. C.I.
19 100 4.40 1.14
22 95 4.26 1.11
25 87 5.92 1.11
27 100 4.60 1.04
31 106 5.04 1.06
35 92 4.15 1.12
38 100 4.29 1.17

j)QCf Haemato- 
veg‘ crit.
1 57

M

EE+



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 dai!Ly; eggs and
the diet. She had exercise in
a week.

Week Hb • RBC. C.I.
19 100 4.40 1.14
22 95 4.26 1.11
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

Deg.
1

Haemato-
crit.
37

ia/ D/A/+,i£reiv -j-qj'/j.
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2[est meal done on 24th week of^pregnancy:
H- *

3
Y 1 In 1* 2 2n 2i 2£ 5

Comb.acid 6 15 12 22 58 42 45 45 52 52 45 VJIFree HC1 0 0 0 10 25 50 50 50 55 40 52 51

Case No.8s Mrs.Q.
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.
50 95 5.96 1.2
55 96 4.72 1.02

Delivery: 40 92 4.20 1.09
5 days p.p* 90 4.18 1.08
Fractional test meal done on 52nd week of pregnancy.

L 1 £ if. nlFast, h i  t 1 1 * 1 4 - 1 H-
Ccmb.acid 8 5 8 10 12 13 13 11 ?Lf~r^ ! P T,!!peC“Free HC1 0 0 0 0 0 0 0  0 “ .jshistamine given.

Case Ho.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 stillborn 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 11/5 per head per week.

Week Hb. RBC. C.I. Deg. Haematocrit.
25 82 5.21 1.28 1
26 86 5.46 1.24
50 85 4.52 .98
54 85 4.57 .97

Delivery: 40 90 4.48 1.01 56
4 days p.p. 95 4.78 1.0



Fractional Test Meal done on 23rd week Of pregnancy.
ihst. i. £ AH- 1 1* •H- 2 2jr

Comb.acid. 8 7 16 22 25 12 14 12 8 8 58
Free HC1 0 0 8 12 15 0 0 0 0 0 44 

Histamine
■ LJ m i r i i  ~n T,,__

Case No.10: Mrs* C.
Aet 29 years, a primipara, complained of heartburn 

during pregnancy. l©ss at menses and loss at delivery 
w#s normal. Clinical examination revealed no abnor
mality. Her diet contained eggs and fruit daily and 
meat once a week. She bad daily exercise in fresb air 
The spending capacity was 20/- per bead per week.

Week Hb. RBC. C.I. Deg.
25 92 4.60 1.0 1
30 90 4.62 .97

Delivery: 35 100 4.82 1.04
2 days p.p. 104 5.06 1.03
5 wks. p.p. 85 4.06 1.05

Case Ho. 11: E.M.
Aet 24 years, a primipara, complained of heartburn 

during her pregnancy. Menstrual 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. BBG. 0.1. Beg.
36 9 2 3.60 1.27 1 31
38 90 4.36 1.03

Delivery: 40 82 4.08 1.01
18 dgys p.p. 88 4.20 1.04
4 wks. p.p. 95 4.56 1.04
Fractional Test Meal done on 35th week of pregnancy.

Fast, h i % 1 1^ 1& A  2
Comb.acid 25 20 22 55 35 35 32 35 30 33
Free HC1 10 0 12 40 20" 20 20 25 15 20

Histamine.



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. HBC. C.I. Deg.
56 85 4.56 .97 1

Delivery; 58 100 4.80 1.04
10 days p.p. 105 4.92 1.07

Case Ho.15: Mrs.W.
Aet 50, a 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 4.36 .93
37 100 5.04 1.0

Del ivery; 40 100 4.84 _ 1.05
9 days p.p. 48 2.26 1.06

Case No.14; 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. HBC. C.I.
Delivery; 40 90 5.78 1.2
9 days p.p. 80 4*51 .95



Case No.15s Mrs.S. _
Aet 31, a primipara, bad no complaints during 

pregnancy. 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. Leg. Haematocrit.
28 75 3-52 1.16 2
31 80 3-52 1.12
39 85 4*93 .86

Delivery: 40 90 4.57 1.05 30
3 days p.p. 85 4.08 1.05
1 mth.p.p. 90 4*75 *94
Fractional Test Meal done on 30th week of pregnancy.

Itet. u  1 lili 4  2 2« 2i 2| i
Comb.acid 32 12 10 12 8 8 18 32 20 20 20 40 47
Free HC1 20 0 0 0 0 0 0 20 12 12 12 30 37

Histamine

Case Ho. 16: 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

Delivery: 33 93 3.74 1.25
10 days p.p. 95 4.55 1.04

Case No.17: Mrs.B.
Aet 26, a primipara, complained of irregular gastric 

pain. 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 capacity was 13/4 per head per week.



cA. ***»

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?8 6? 3*38_ Reticulo.

Pe et ammon cit. g*50 t.d.s.
52 5.06 .85 Heticulo.
55 2.84 .98

Delivery:
2 days p.p.
6 wks p.p.
Test Meal done on 2 4tb week of Pregnancy.

Fast. Z i i 1 lit li 2 2k 2£
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 in tbe fresb air.
Tbe spending capacity was 15/9 per bead per week.

Week Hb. RBC. C.I. Deg. Haematocrit.
27
30
34
37
39
40

86
85
92
90
78
11

4.4 .97
4.13 1.03 
4.3 1.07
4.36 1.05 
5.84 1.05 
5.64 1.04

36

Del.: _ _ ____________
1 day p.p. 70 3*55 .98
1 mtb.p.p. 85 4*61 .91

/mE'/in Or 7-0 4 p

m m



Test Meal done on 23^d week of pregnancy.
Fast h i  i 1 lb H  lb 2 2i 2i 2i :

Comb. acid. 13 35 24 22 38 30 28 18 20 60 30 62 55
Free HC1 0 0 0 0 10 8 7 5 8 28 15 32 30

Histamine

Case No.19s Mrs.J.
Aet 21, a primipara, bad no complaints during preg

nancy or tbe 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. Sbe bad daily exercise in tbe 
fresb air. Tbe spending capacity was 26/6 per bead per 
week.

Week Hb. HBC. C.I. Deg. Ha®“f+°“
29 80 3.6 1.1 2
33 86 4.32 1.0 33

Delivery; 38 80 4.16 .96
3 days p.p. 96 4.50 1.06
Test Meal done at 35tb week of pregnancy.

Bistiag h i  £ l lb H  lb 2 2b 2i 2s 3
Comb.acid.22 22 17 18 40 48 60 56 48 - 15 10 10 38
Free HC1 12 0 0 0 25 34 43 40 35 - 0 0 0 25

Histamine

Case No.20; A.L.
Aet 27, a primipara, complained of heartburn dur

ing pregnancy. Loss at menses and at delivery was 
normal. Clinical examination was negative. Diet con
tained meat five times a week, eggs occasionally and 
fruit tbree times a week. Sbe bad daily exercise 
in tbe fresb air.



Delivery: 
3 days p.

Week Hb. RBC. C.I,
31 85 3-44 1.2
33 88 4.12 1.07
35 80 3.40 1.16
37 75 3.55 1.05
39 85 4.32 .98

P* 85 4.02 lo06

Haemato- 
Dee- crit.
2

32

Case No.21: 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



/

Case Ho.23? 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 
3 times a week. The spending capacity was 12/6 per head 
per week.

Week Hb. RBC. C.I.
Delivery: 40 64 5.84 .84
6 days p.p. 65 4*03 *80.

Case Ho.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.

Delivery;
35■21 50

47_
3*24 .78

.ill
D i e  d.

Case Ho.25s M.W.
Aet 28, a primipara, had heartburn during pregnancy* 

Loss 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, 
and fruit daily. She had exercise in fresh air daily.

Delivery:
10 days p 
4 wks. p.] 
10 wks. p

Week Hb. RBC. C.I. Deg.
36 78 3.90 1.0 2
38 80 4.12 .99
39 75 3.64 1.04
40 82 4.04_ 1.02

,p. 86 4.64 .93
)• 90 4.24 1.07 ^
>p. 90 4.64 .98



Fractional Test Meal done at 36th week of pregnancy.
Past* ^ 1 l̂ f li l|i 2 2* 2i 2^

Comb.acid 15 28 20 34 30 28 34 36 12 - 42 45 
Free HOI 0 0 0 0 8 8 16 18 0 - 32 35

Case No.26: Mrs. Y .
Aet 36, a primipara, complaint of slight heartburn 

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 e&eroise in fresh 
air. The spending capacity was 20/- per head per 
week.

Week Hb. RBC. C.I. Deg.
37 85 4.56 .93 2
38 70 3.64 .97

Delivery: 39 70 3.72 .94
q t> n Pe et ammon eit gr.30 tds.9 flays p.p. 65 3>60 9Q
1 mth p.p. 72 3.92 .92
2 11 p.p. 80 4.18 .96

Case Ho.27: Mrs. B.
Aet 21, a primipara, had no complaints during preg

nancy or puerperium. Loss 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 absent 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. H a e m a to crit.
21 65 3-36 .97 2
26 74 3-58 1.04 29

68 3.52 .97 31
28 72 3.64 1.0
29 70 4.32 .8
32 80 4.04 1.0
34 76 3.84 1.0

Fe et ammon. cit gr.30 lf.d.s*



txy.

Case Ho.27 (cont.)
Week Hb. BBC. C.I.
36 72 3.78 .96
38 74 3.84 .97
39 80 4.08 1.0

Delivery: 40 80 3.69 1.09
3 days p.p. 75 4.20 .91 mth. p.p. 96 4.84 1.0

Case Ho.28; A.S.
Aet 22, a primipara, had no complaints during preg

nancy or the puerperium. Loss 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.

Delivery: 
3 wks p.p.

PreeHCl.

Week Hb. BBC. C.I. Deg.
34 68 3.52 .97 2
36 70 3.74 .95
37 72 3.76 .96
38 76 3.92 .97
39 75 3.84 .98

► 70 3.97 .88
done at 35th week of pregnancy,
Past. ^ i i  1 1U li ltf 2 2*
, 10 7 6 6 8 12 10 15 30 18

0 0 0 0 0 0 0 0 20 0

Case Ho.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.
She spending capacity was 12/6 per head per week.



Case Ho.29 (contd.) —
Week Hb. HBC. C.I. Beg.
55 75 4.03 .93 2
38 85 4-36 .99 32

Delivery: 40 80 4.04 1.0
2 days p.p. 80 4.180 .96
5 wks. p.p. 100 4.84 1.04
Test Meal done at 59th week of pregnancy.

Hast. LH i % 1 lU 1* ib 2
Comb.acid. 18 16 20 56 55 40 50 55 25 15
Free HC1. 7 0 12 25 22 25 18 25 15 8

Histamine •

Case Ho.30: Mrs. B.
Aet 19, primipara, bad 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 in the fresh air. Spending 
capacity was 15/6 per head per week.

Week Hb. HBC. C.I. Deg.
22 96 4.48 1.08 2
50 75 5.84 .98
54 75 5.72 1.01
56 68 5.52 .97
58 94 4.44 1.06

i. 50 2.60

i I 1 1 
o>

i i

Case Ho.31: Mrs. P.
Aet 20, a primipara, complained of heartburn during 

pregnancy. Loss at delivery and at menses was normal. 
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. —



Oase Ho.31 (contd.)
Week Hb. RBC. C.I
23 92 4.20 1.0926 80 3.92 1.02
28 82 4.12 1.0
31 90 4*44 1.02
35 90 4.60 .97
38 8? 4.36 •97Delivery:

6 days p.p. 100 4.97 1.02
1 mtb. p.p. 95 4*50 1«05

*7

Haemato-
crit.

Oase Ho.32: E.S.
Aet 27» a primipara, had no complaint during pregnancy. 
Loss at menses and at delivery was nomal. Clinical 
examination was negative. Diet contained meat and 
fruit daily. Eggs were absent from tbe diet. Sbe 
bad exercise in fresb air tbree times a week.

Week Hb. RBC. C.I. Deg.
Delivery: 40 60 5.47 .87 3
7 days p.p. 73 3*34 1.110 wks p.p. 72 3.70 .97

Case Ho.33: Mrs.P.
Aet 31, primipara, bad no complaints during preg

nancy. Loss at menses was excessive. Loss at delivery 
was normal. Examination clinically revealed no abnor- 
m&ity. Her diet contained meat twice weekly, fruit 
tbree times a week and no eggs. Sbe bad no exercise in 
tbe fresb air. fbe spending capacity was 2 3/- per 
bead per week.

Week Hb. RBC. C.I. Deg.
19 60 4.20 .71 3
24 &0 3.28 .92
29 60 3.84 .8
32 60 3.88 .8
35 60 3.84 .8
37 58 3.76 .7
39 58 3.97 .73
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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 i ^ 1  l4 1| U  2 2P- 2i 2i ;

Comb.acid. 15 10 8 11 8 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- 

pi esia 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 .9 5
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 20 20 20 0 0
Free HC1. 0 0 0  0 0 0 0 0 0 0 0

Histamine.



131.

2. Patients in their 2nd pregnancy.

Case go.55: Mrs. S.
Aet 56, in her 2nd pregnancy, complained of heart

burn, sore tongue and dysphagia. Loss 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 Hb. BBC. C.I.
16 100 5.12 .98
22 110 5.36 1.02
27 105 5.84 .9
51 103 4.70 1.1
55 95 4.31 1.1

Delivery: 38 90 4.56 _ l.OJ
8 days p.p. 78 4.00 .98
1 mth. p.p. 80 4.12 .98
Test Meal done at 18th week of pregnancy.

Past.^ i % 1 H  lj l| 2 2^ 2t 2
Comb.acid. 10 28 38 45 50 22 35 26 24 22 26 75
free HC1. 0 10 25 32 40 10 22 12 10 Ip 12 60

Histamine

Case Ho.36: Mrs. W.
Aet 28, in her 2nd pregnancy, complained of heart

burn. 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. Eggs 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. BBC. C.I. Deg. Haematocrit.
24 88 4.12 1.07 1 34
34 90 4.36 1.03

Dal.^q 85 4.32 .97



Case Bo.36 (contd.)
Hb. RBC. 

8 days p.p. 60 3*1212 h p#p# 70 3.52
1 mth. p.p. 70 3.64

Test Meal done at 27th
Fast.4 i %

Comb.acid. 37 18 15 18 
Free HC1. 20 0 0 0

Case No.37: Mrs.J.
Aet 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.58; Mrs. T.
Aet 22, in 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.

week of pregnancy.
1 lit li 1%. 22i r
28 45 15 22 25 12 10 8 10 60
15 50 8 10 10 0 0 0 0 45

Histamine



Oase No.38 (cont.)-
Week Hb. RBC. C.I* Beg

Delivery:
36 86 3.92 1.1 1
39 92 4.52 1.02

5 days p.p. 
10 days p.p 
1 mth p.p.
6 wks. p.p.

90 4.68 .96
90 4.68 *96
95 4.24 1.13 
92 4.37 1.05

Case No.39: Mrs. K .
Aet 24, in her 2nd pregnancy, 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 4.32 1.02 1

Delivery: 38 85 4.51 .94
3 days p.p. 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 loss 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.

Delivery:
3 days p.p

Week Hb. RBC. C.I. Deg 
40 100 4.58 1.09 0

Haematocrit
37

65 3.04 1.08
75 3.83 .98
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Case N o * 41: 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 li 1̂  2 2k 2i
Comb.acid. 26 25 33 30 35 30 35 20 13 13 25
Free HC1. 13 12 22 18 25 18 22 0 0 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*0-
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

a /m' *



Case Ho.42 (cont.)
Test Meal done, at 35th. week of pregnancy.

Past, i i l l  14 It %  2 24
Oomb.acid. 7 8 13 16 20 25 28 32 32 22
Free HOI. 0 0 0 8 8 15 15 20 16 10

Oase Ho. 45 s 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

Delivery:
4 days p.p. 
11 ,f P*P- 1 mth. p.p.

10/3 per head per week.
Week Hb. TBO. 0. X. Deg.
25 72 3.68 .97 3
30 82 4.36 .95
32 72 3.74 .97
34 65 3.32 .98
36 55 2.88 .93
38 70 3.88 .8840 5? 3.56 •77

55 3.35 .82
65 4.60 .70
70 3-56 .98

Haemat o- 
erit.

29

Fractional Test Meal done at 29th week of pregnancy. 
Fast, i i $ 1 1* H  li 2 24 24-

12 12 10 10 8 8 10 10 12 14 8
0 0 0 0 0 0 0 0 0 0  0

Oomb.acid. 6 
Free HOI. 0

Histamine.

Oase Ho.44: Mrs. M.
Aet 34, in her 2nd pregnancy, had no complaints, 

loss at menses is not recorded, loss at delivery was 
normal. Clinically she had a slightly raised blood 
pressure with albumin and casts in the urine. She 
was diagnosed as a chronic nephritis. The diet and 
spending capacity per head per jseek are not recorded.



Delivery:

contd.) —

Week Hb. RBC. C.I.
37 60 3.08 .98
38 75 3.52 1.07
40 70 3.51 1.0

p. 80 3-31 1.2
p. 77 3.95 .97

Deg
3

Case No.45: Mrs* 0*
Aet 23, in tier 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 tbree times a week. 
Sbe bad bad; no meat for years. Sbe bad daily exercise 
in tbe fresb air. fbe spending capacity was 5/- per 
bead per week.

Week Hb. RBC. C.I. Deg.
Delivery: 33 58 3.12 -93 3
6 days p.p. 65 3*68 .89

Case No.46: Mrs. P.
Aet 28, in ber 2nd pregnancy. Tbere is no record 

of ber complaint. Loss at menses and at delivery was 
normal. Clinical examination revealed no abnormality. 
Her diet contained meat occasionally, eggs tbree times 
a week and 
fresb air.

Delivery:
4 days p.; 1 mtb. p.;

fruit daily. Sbe bad no exercise

Week Hb. RBC. C.I. Deg.
19 90 4.12 1.09 1
23 90 4.36 1.03
33 95 4.52 1.05
38 85 4.40 .96
39 _ 78 4.08 • 96

>• 80 3.64 1.1
>. 78 4.04 .97



Oase No.46 (contd.) 
Test Meal done at

Comb.acid.8 
Free HG1. 0

5th. week of pregnancy.
Past. ii | 1 li H H 2 2i 2i 2

15 25 35 42 38 30 25 38 38 28 28 
8 12 22 30 25 20 20 22 25 10 12

Histamine.

32
45

Case No. 47: Mrs. M.
Aet 23, in tier 2nd pregnancy, had no complaints 

during pregnancy but she gave a history of gastritis 
2-fr 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. Eggs 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.
27
30
34

Del: 56

85
82
96
90

4.32
3.70
4.44
4*12

.991.1
1.09
1.09

6 days pp.90 4.31 1.04 
2 mths. M 80 4.12 .97

Deg.
1

Haematocrit. 
31

Test Meal done at 34th week of pregnancy.
East, i i | 1 l£ 14 15 2 2i 24

Comb. acid. 10 8 8 9  6 4 6  12 10 6 8  8
Free HC1. 0 0 0 0 0 0 0 0 0 0 0  0

Histamine



Case No.48: Mrs. H .
Aet 239 in her 2nd pregnancy, had no complaints. 

Loss at menses was excessive. Loss at delivery was 
normal. Clinical examination revealed no abnormality. 
Diet contained meat and fruit daily. Eggs were ab
sent from the diet. She had daily exercise in the 
fresh air. The spending capacity was 4/6 per head per 
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
3 days p.p. 62 5*46 .9
Test Meal done at 56th week of pregnancy.

Fast.-i i I i H  H  1% 2 2i
Comb.acid.50 28 18 18 35 25 15 8 5 12 10
Free HC1. 35 16 8 8 22 24 8 0 0 0 0

Histamine

Case Ho.49: Mrs. E.
Aet 33, in her 2nd pregnancy, complained of poor 

appetite, loss at menses was normal, but loss at deliv
ery is 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 4.36 1.03 2
21 100 4.63 1.08
25 90 4.12 1.1
29 90 4.16 1.1
35 77 3.58 1.08

Delivery: 38 82 3.96 1.04
Test Meal done at 16th week of pregnancy.

Fast. i * \ 1 li li 1* 2 2i 2i 2i.

Comb.acid.35 15 20 45 53 32 12 8 12 10 8 - 30
Free HC1. 20 0 10 30 40 20 0 0 0 0 0 - 20

Histamine.



Cas-e^Ho. 50: Mrs. 0.
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 pe* 
head per week.

Week Hb. RBC. C.I. Deg.
39 72 4.08 .9 2

Delivery: 40 72 3.72 .97
4 days p.p. 70 4*52 .77
Test Meal done at 39th week of pregnancy.

Fast.i i \ 1 li li li 2 2% 2i 2i 3
Oomb.acid. 8 7 8 32 30 22 45 35 32 42 42 20 45
Free HC1. 0 0 0 20 20 12 30 20 20 30 30 10 20

Case Ho.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 fib sent from 
the diet. She had no exercise in the fresh air. The 
spending capacity was 13/- pe* head per week.

Week Hb. RBC. C.I. Deg.
Delivery: 40 68 3.49 .98 2
8 days p.p. 84 4.10 1.02

Fractional Test Meal done at 40th week of pregnancy.
Fast. * i | 1 li 1* 14 2 2* 2t 24. >

Oomb.acid. 10 12 10 18 18 25 22 25 12 14 12 20 65
Free HC1. 0 0 0 8 10 20 10 13 0 0 0 8 40

Histamine.



Case No.52: Mrs. A.
Aet 29, in tier 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 exercise in the fresh air. The spending 
capacity was 15/6 per head per week.

Week Hb. RBC. C.I. Deg.
34 80 3.80 1.05 2

Fe et Ammon, cit. gr.30 tds.
Delivery: 37 70 3.21 1.09
2 days p.p. 85 4.32 .98
1 mth. p.p. 88 4*52 .97

Case Ho.53: Mrs. E.S.
Aet.29, in her 2nd pregnancy, had no complaints. 

Loss 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. RBC. C.I. Deg.
35 80 4.41 .91 2

Delivery: 39 85 4.32 >99
10 days p.p. 92 5*13 *9
1 mth. p.p. 85 4.36 .96

Cage 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 exercise in the fresh air. The spending 
capacity per head is not recorded.

Week Hb. RBC. C.I. Deg.
Delivery: 35 85 4.06 1.06_ 1
4 days p.p. 87 4*34 1*01



/*/,

Case No.55: Mrs. B.
Aet 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. Vs g.
31 90 4.32 1.04 1
37 105 5.24 1.01
39 108 5.28 1.02

Delivery: 40 90 4.32 1.04
4 days p.p. 95 4.89 .98

Case Ho. 56: Mrs. H.
Aet 24, in her 2nd pregnancy, had no complaint, 

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 daily exercise in the fresh air. The spending 
capacity was 13/- per head per week.

Week Hb. BBC. C.I. Deg.
20, 100 4.84 1.04 1 35
36 90 4.01 1.12

Delivery:40 86 3.72 1.16
4 days p.p. 92 4.20 1.091 mth. p.p. 92 4.69 .99

Case Ho.57? Mrs. W.
Aet 35, in her 2nd pregnancy, oomplained of frequent 

headaches, loss at menses was normal, loss at delivery 
was hot recorded 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 exercise in the fresh air three times a week. The 
spending capacity was 11/- per head per week.
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Case"No.57 (contd.)

Delivery:

Week Hb. BBC. C.I.
18 95 4.35 1.0922 97 4.77 1.0226 100 4.78 1.05
30 92 4.26 1.08
34 92 4.50 1.02
36 90 4.40 1.02

Oase Bo. 58: Mrs. J.
Aet 339 in be* 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 
tbe diet. Sbe bad exercise in tbe fresb air tbree 
times a week. Tbe spending capacity was 29/6 per bead 
per week.

Week Hb. HBO. C.I. Deg.
38 70 3.69 .96 2

Delivery: 40 80 3.94 1.02
3 days p.p. 95 4.81 .99
Fractional Test Meal done at 35tb week of pregnancy.

Fsst.-fc i I 1 li li li 2 2i 2i 2i. 3
Oomb.acid. 8 12 15 24 24 46 35 42 24 22 52 48 20 8
Free HC1. 0 0 0 13 13 32 25 28 10 10 38 34 10 0

Histamine

Case Ho.59: Mrs. H.
Aet 23, in ber 2nd pregnancy, complained of slight 

heartburn. Loss at menses and at delivery was normal. 
Clinical examination revealed no abnormality. Diet 
contained meat tbree times a week, eggs occasionally 
and fruit daily. Sbe bad daily exercise in the 
fresb air.



Oase No.59 (contd.)

Delivery:
4 days p.p. 
6 wks. p.p.

Week
38
40

Hb.
62
Si-
80
76

RBC. C.I.
3*12 1.0 
5.92 1.08
4.08
3.92

.98

.97

A' t'A H ai/vfA.

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.

Delivery:
6 wks. p.p.

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
38 73 3.83 - .-98 .

i 100 4.92 1.02

Case No.61: 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 tbe fresb 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



3. Patients in their 3rd pregnancy.

Case No.62s 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. BBC. C.I. Beg.
19 104 4.88 '1.05 1
23 110 5.12 1.08
27 95 4.59 1.04
31 96 4.62 1.04
35 90 4*36 1.03

Be livery: 39 . 94 4-52 1.04
4 days p.p. 100 4*70

Case go.63: Mrs. M.
Aet 33, in her 3rd 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. Fruit 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. BBC. C.I. Beg.
32 95 4.4 1.08 1
34 102 4.52 1.13

Beli very : 36 97 4.20 1.15
2 days p.p. 90 4.50 1.0

Case No.64: Mrs. M>
Aet 20, in her 3rd pregnancy, had no complaints. 

Loss at menses was excessive but loss at delivery was 
normal. Clinical examination revealed no abnormality. 
Biet 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 Hh * RBC* C«i* Deg*
Delivery: 36 92 4*4 1*04 1
5 days p.p. 95 4.55 1.04

Case No.65: Mrs. H*
Aet 51, in her 3rd pregnancy, complained of slight 

heartburn. Loss 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 P©* head per week.
Week Hb. RBC. C.I. Deg.
31 85 4.28 1.0 1
55 90 4.04 1.12

Delivery: 39 94 4.56 1.08
7 days p.p. 95 4.54 1.05

Case No. 66: Mrs* R.
Aet 30, 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 iwroe 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 1
38 96 4.28 1.13

Delivery: 40 92 4.04 1.15
4 days p.p. 80 4.23 *951 mth. p.p. 100 4.50 1.11



Case No *67: Mrs.. S.
Aet 23$ in her 3rd pregnancy, had slight heartburn. 

Loss at menses and at delivery was normal. Clinical 
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. BBC. C.I. Deg.
25 95 4.48 1.08 1

31 88 4.3.6 1.06
Delivery: 38 85 4.40 ..96
2 days p.p. 70 3*64 .97
Test Meal done at 25th week of pregnancy.

Fast, h i  I* 1 lb li 1% 2 2* 2i 2§.
Comb.acid. 34 28 25 62 53 52 45 45 45 32 25 22
Free HC1. 20 15 12 48 40 40 32 32 32 20 15 10

Case Ho.68: Mrs. B.
Aet 279 in her 3rd pregnancy, complained of slight 

heartburn. 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 14/- per head per week.

Week Hb. BBC. C.I.

Delivery:,
28
32
36

97 102
98

4.514.88
JL2L

1.07
1.05
1.14

Deg
1

Haemato-
crit.

39

Case Ko.69* Mrs. 0.
Aet 35, in her 3rd pregnancy, complained of slight 

heartburn. Loss at menses was excessive. Loss at de
li very 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 capacity was 14/8 per head per week.



Case No.69 (contd.f

Delivery:
3 days p.p.

Week Hb. BBC. C.I. Deg.
22 85 4.27 1.0 1
26 82 4.28 .96
50 90 4.08 1.1
54 85 4.57 .97
38 88 4.52 ‘ .98

82 4.48 .9

Case No.70s Mrs* B.
Aet 30, in tier 3rd pregnancy, complained of being 

easily fatigued. Loss at menses and at delivery was 
normal. 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.

Deg.

Delivery:

Week Hb. BBC. C.I
Pe et Ammon. Citrates

54 58 5.78 .77
56 58 5.29 .9
57 72 3.00 1.2
58 70 3.30 1.06
59 70 3.90 1.140 72 3.48 1.04

P. 80 4.24 .95
P. 85 4.40 .96
P. 83 3.88 1.06

3 wks.1 mtb.
Test Meal done at 34tb week of pregnancy.

Fast.i i % 1 lit li H  2 2* 2i 2i 2
Comb.acid. 10 12 24 26 32 42 44 45 44 50 46 50 80
Free HC1. 0 0 0 10 20 20 28 32 30 38 32 28 60

Histamine

Case No.71: Mrs. S.
Aet 25, in her 3rd pregnancy, complained of heart

burn. Loss at menses and at delivery was normal. 
Clinical examination revealed no abnormality. Diet



Case No.71 (contd.^
contained meat twice a week and fruit three times a 
week. She had ho exercise in the fresh air. The 
spending capacity per head per week is not recorded.

Week Hb. RBC. C.I. Deg.
38 58 3.27 .90 3
39 60 3.00 1.0 

De livery: 40 60 5.16 .9
5 days p.p. 85 4.60 .92
12 days p.p. 90 4*60 .97

Case No.72: Mrs.M*
Aet 24, in her 3rd pregnancy, complained of pallor, hoarseness, and sore tongue. Loss 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.
Dae spending capacity was 5/4 per head per week.

Week Hb. BBC. C.I. Deg.
35 55 3.04 .91 3

Delivery: 40 70 3.73 .94

Case No.75. Mrs. P.
Aet 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 Hb. BBC. C.I. Deg.
Deliveryl 34 85 5.59 1.2 1
3 days p.p. 70 3.52 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.I. 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 pp. 82 4*04 1.02 
3 wks.pp. 82 4.20 1.0

Test Meal done at 24th week of pregnancy.
Past. 4 | i 1 li li ll, 2

Comb.acid. 5 8 25 /45 55 60 52 48 35
Free HC1. 0 0 15 32 40 44 38 34 22

A test meal on 
30th week of preg
nancy gives a 
similar curve.

Case No.75: Mrs. H.

The spending
.—  ,\

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. 
capacity wqs 7/2 per head per week.

Del: 59 70 4 . 68 . 75 -  2
6 days pp. 75 4.20 .89
3 mths.pp. 80 4*48 .9

Week Hb. RBC. C.I. Deg.



Case No,76: Mrs* H .
Aet 29 9 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.

Del. :

Week Hb. RBC. C.I.
Fe-.et Ammon 01t. gr. 50

21 65 5.40 .95
23 70 5.72 .9426 70 5.72 .94
55 78 4.16 .94
56 62 3.12 1.0
57 72 5.55 1.01
58 82 3.81 1.08

s 80 5.92 1.02
;h pp. 100 4.78 1.05

The test meal was done at 
26th week of pregnancy. All 
the estimations are not re
corded but the highest Free 
HC1 reading obtained during 
the fractional meal was 26 ccs 
of N/10 HC1.

t. d. s •
/'Ae A AL> (A
rinf:

£  ~7~

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 HC1. found in the stomach was 39 ccs. of 
N/10 HCL.___________________



Case No.78: Mrs. 0.
Aet 38, in 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.

Del
38
.52.

70
85.

3* 64 
4.10

.97
1.03

4 days 10 «
pp.
P*P«

90
95

4.45
4.58

1.01
1.04

Deg
2

Test Meal done at 38th week of pregnancy.
Past.i 4 J 1 1lh 14 1* 2 2i 24 z\ 3 3

Comb.acid. 5 10 15 8 8 14 22 32 31 25 25 48 50 75
Free HC1. 0 0 0 0 0 8 10 20 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.

Del.:

27
28 
'e ( 
30 
32 
34 
37 
JO

62
60
Ami
65
80
70
70
64

3.52 
3*40 
>n.Cr 
3.42 
4.12 
3.74 
3.78
3.52

.9
*9
g*<
.95
.97
.94
.93

Deg
3

3 days p.p. 68 3*58 .96
1 mth. p.p. 80 4.32 .93

g  Sp® 

s. a

Test Meal done at 30th week of pregnancy.
Past. | j It 1 2| 21 3

Comb.acid.12 10 8 8 10 8 12 12 6 8 6 10 8 8
Free HG1. 0 0 0 0 0 0 0 0 0 0 0 0 0  0

Histamine.

Case No.81: Mrs. D.
Aet. 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. 
Fe et Ammon.Cit

Del*

C.I. Deg.
, gr. 30 tds.

35 60 2.94 1.03 3
36 65 2.85 1.1
38 80 3*56 1.1
39 82 3.70 1.1
i2_75— 3.50 1.0,7

4 days ppy 50 
12 M p.p. 50
3 wks. pp. 72
4 wks. pp. 86

2.34 1.1
2.84 .9
3.52 1.0
4.16 1.03

Test Meal done at 35th week of pregnancy,
Fast.’i

Comb.acid.5 5 
Free HC1. 0 0

1 1
510
0 0

l 1-4 li l£ 2 24 2i 2! 3
5 10 30 30 36 47 40 23 22
0 0 12 18 26 34 28 13 12

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 £ruit 
three times a week. She had daily exercise in the 
fresh air. The spending capacity was 10/8 per head 
per week.

Haematocrit.
25

Week. Hb. BBC. C.I. DEG.
23 58 3.68 .8 3
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



Case No.82 (contcU)
Fractional Test Meal done at 25th week of pregnancy.

Fast. i i 1 \k li It 2 2i 2i 2%
Comb.acid. 12 8 6 8 8  6 6 8 1 2 1 0  8 6
Free HC1. 0 0 0 0 0 0 0 0 0 0 0 0

Histamine.

Case No.85: 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. BBC. C.I. Deg.
30 65 3.34 .98 3
34 72 3.76 .96
37 60 3-52 .85

Deliverys 39 70 3.64 -.97
7 days p.p. 85 4.64 .92
1 mth. p.p. 80 4.22 .95

Case No.84: Mrs.P.
Aet 29, in her 5th pregnancy, complained of bleeding 

per vaginam throughout pregnancy. Loss at menses and 
at delivery was normal. Clinical examination revealed 
no abnormality. Diet contained 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 
spending capacity was 6/- per head per week.

Week Hb. BBC. C.X. Deg.
Fe et immon.Cit. gr.30 tds.
56 48 4.08 .6 5

Dels 40 88 4.52 .97 ____
11 dsiys pp. 72 3.56 1.07
3wks pp. 88 4*44 1.0 - -J



Case No.85s Mrs.
Aet 34, in 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 in the fresh air. 
5/3 per head per week.

Week Hb. RBC. C.I.

The spending capacity was

34
39
40

48
42
40

3.68
3.52
3.60

.65

.6
• 55

Deg
4

Reticulo
cyte.
4.8$ (11 days p.p.)

Del. i
iFe et Ammon.Cit. gr.30 tds. 

7 days pp. 50 3*55 .7
11 « pp.

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_____
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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 and fruit were entirely
absent. She had no exercise in the 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
6days pp. 92 4.59 1.01

Test Meal done at 37th week of pregnancy.
Fasia i | I 1 li li 1* 2 2l 2* 2i Z

Comb.acid. 12 12 8 12 6 10 8 13 12 8 12 15 18
Fx6@ HC1. 0 0 0 0 0 0 0 0 0 0 0 0  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. Hb. R.B.C. C.I. Deg.
37 90 4.68 .96 1

Beliverys 38 98 4.69 1.05
11 DAYS P.P. 105 5.10 1.03
1 mth. p.p. 92 4.62 1.0
Test Meal done at 37th week of pregnancy.

Fast.^ i I 1 li li 1% 2 2i 2i 2%
Comb.acid.10 35 45 40 32 20 20 10 8 10 8 
Free HC1. 0 20 30 30 20 12 10 0 0 0 0

8
0

48
35

Histamine.

Case No.90: Mrs. T.
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 one§a 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,

Week Hb. RBC. C.I.

Delivery __
5 days p.p.

26
34
36
39

106 4.84 
95 4.40 
92 4.56 
82 4.36

1.1
1.081.01
.94

Deg
1

Haemato-
crit.
31

75 4.62 .81

Case Ho.91: Mrs. H.
Aet 39, in her 7th pregnancy, complained of heart

burn. Loss at menses was excessive, b ut loss at de
livery was normal. Clinical examination revealed no 
abnormality. Diet contained meat daily, eggs three 
times a week, and fruit occasionally. She had occas-



Case No.91 (contd.)
ional exercise in the fresh, air.

Week Hb. BBC. C.I. Deg.
25 100 4.37 1.15 1
33 100 4.40 1.13
36 102 4. 56 1.12
38 95 4.48 1.06
39 95 4.77 1.0

Delivery: 40 96 4.78 1.01
4 days p.p. 105 4.96 1.06

Case No.92: Mrs* A.
Aet 34, in her 4th pregnancy, complained of pain 

in epigastrium after food, and painful tongue. loss 
at menses and at delivery was normal. Clinical 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.
De livery : 39 85 3.75 1.1
1 day p.p. 90 3*83 1.18
5 wks p.p. 90 3*69 1.23
9 wks p.p. 90 3*88 1.16
Fractional Test Meal done at 38th week of pregnancy. 

Fast, i £ i 1 1* li li 2 2* Z£ 21 ,
Comb.acid. 25 8 4 4 8 12 12 14 15 14 30 25 23
Free HC1. 0 0 0 0 0 0 0 0 0 0 0 0  0

Histamine.

Case 931 Mrs* P.
Aet 35, in her 4th pregnancy, complained of heart

burn. 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 spending; capacity was 8/- per head 
per week.
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Case Ho.93- (contd^)
Week Hb. RBC. C.I. Deg.
31 100 4.84 1.04 1
33 92 4.40 1.04
34 104 4.96 1.05Delivery:; 36 95 5.08 .94

2 days p..p. 80 3.80 1.05

Haemato- 
crit.

42

Test Meal done at 36th. week of pregnancy.
Fast.-ir t i 1 It l£ 1% 2 2% 2i 2l Z

Comb.acid.14 14 25 22 30 30 28 12.13 14 10 12 72
Free HC1. 0 0 10 10 18 18 14 0 0 0 0 0 52

Histamine

Case Ho.94: Mrs. C*
Aet 37, in her 5th 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 2# 72 .8 3

Test Meal was done at the 
26th week of pregnancy. Read
ings are not recorded here but 
achlorhydria was present after 
histamine.

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



Case No.95^ Mrs. R.
Aet 35, in her 5th pregnancy, complained of occas

ional pain in the epigastrium after meals, loss 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.
Delivery: 40 95 4.22 1.13 1
3 days p.p. 87 4.08 1.07
4 wks p.p. 115 5.36 1.07

Case Ho.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.
Delivery: 40 85 3.97 1.07 1
6 days pp. 92 4.03 1.15

100 4.20 1.19

Case No.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.)

Delivery;
7 days p.;1 mth. p.p

Week Hb. RBC. C.I. Deg.
26 90 4.48 1.01 1
31 94 4.48 1.05
35 100 4.84 1.0440 100 4.76 1.05

). 95 4.16 1.14>• 10 5 5.26 1.0

Case Do.98; Mrs. I.A.
Aet 37, in her 5th 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



18/-
Case No.99 (contd.)

in the fresh air. The spending capacity was 
per head per week*

Week Hb. 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 li li 1 2i 5

Comb.acid. 12 25 55 42 57 58 22 15 - 12 - 50 100
Free HC1. 0 0 15 18 28 55 12 4 - 6 - 50 70

Histamine.

Case No.100: Mrs. F.
Aet 33, in her 5th 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

Deli very; 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.101: 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 4.61 1.0

Bel.: -.59 95 4.71 1.01
6 days p.p.100 4.96 1.01

Test Meal done 56th week of pregnancy.
Fast.i i | 1 H  li li 2 2% 2i 21 3

Comb.acid.12 36 40 45 32 10 12 10 23 30 35 20 22 60
Free HC1. 0 20 30 30 20 0 0 0 10 20 20 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. Iteg.
55 72 5.72 .97 2
37 70 5.68 .9$

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



Case 105: Mrs* B. ^
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. BBC. C.I. Deg.
Delivery: 37 75 5.48 1.09 2
7 days p.p. 75 4.08 .92

Case Ho.104: Mrs. H.
Aet 39, in her 7th pregnancy, had no complaints, 

loss at menses 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.
54 77 4.06 .95 2
55 70 4.21 .83
58 75 5.78 1.0

Delivery: 39 70 4.17 .84
9 days p.p. 55 5.25 .8
1 mth. p.p. 65 5.50 .9

Case Ho.105: Mrs. Rose Gr.
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.)

Test Meal done at 35th. week of pregnancy.
Past, i i x 1 li li 2 2i 2i 2i 3

Comb.acid. 16 8 8 10 22 24 15 12 13 12 8 12 8
Free HC1. 0 0 0 0 0 0 0 0 0 0 0 0  0

Histamine.

Week Hb. RBC. C.I. Deg.
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

Haemat o- 
crit.

Case No.106: 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 64 3.41 .94
3 days pp. 70 3*60 .97
2 wks. pp. 80 4.24 .95
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Case No.106

Test Meal done at 36th. week of pregnancy,
Faat.i i i 1 it If H  2 2 i 2%

Qomb.acid.10 8 8  10 6 8 5 5 5 5 5 5 7  
Free HG1. 0 0 0 0 0 0 0 0 0 0 0 0 0

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. 
§he 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,% i } 1 li 14 1% 2 2t 2i 2|. 3
Comb.acid. 15 18 16 35 52 42 35 12 12 10 12 13 12
Pree HC1. 0 0 0 25 40 30 20 0 0 0 0 0 0

(contd.)

Histamine
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Case No. 108: Mrs*
Aet 34* in tier 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. Leg.
21 100 4.80 1.04 2
25 92 4.36 1.05
29 100 4.84 1.02
33 80 4.38 .92
36 80 3.94 1.02
J8 86 4.08 1.06

11 days p.p. 77 4.08 .95
5 wks. p.p. 88 4*52 .97
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